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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the
United States National Bureau of Standards, to the extent allowed by the Bureau's calibration facility, and to
the calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a
period of one year from date of delivery, or, in the case of certain major components listed in section six of
this Operating and Service manual, for the specified period. During the warranty period, Hewlett-Packard
Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP. Buyer
shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to Buyer.
However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another
country.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of
the environmental specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT
BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Pack-
ard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided
at the back of this manual.
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NOTE

Specifications are the performance standards. or limits. against which the instrument may
be tested. The following Specifications apply for temperatures between 0 and +50°C except
were noted. Specifications apply with the PEAK function ON in the CW and MANUAL modes
of operation, and with periodic use of AUTO TRACKING CALIBRATION in swept operation.

Supplemental Performance Characterisitcs are in italics in this table and are intended to

provide information useful in applying the instrument by giving typical, but non-warranted,
performance parameters. These are denoted as ‘“‘typical,”” *‘nominal,”” or ‘“‘approximate.”

FREQUENCY

CW MODE
Range: 0 01 to 26 5 GHz

Resolution: n x 1 Hz
Where N = harmonic multiplication (1 to 4). Refer to Frequency ranges and Bandswitch Points description
below.

Accuracy: Same as Time Base Accuracy
Time Base
Frequency: 10 MHz

Aging Rate:
. 1 % 10-9 per day, 25 % 10-7 per year after 72 hour warm up if HP 8340B has been disconnected from ac
- power for less than 24 hours. Aging rate is achieved after 7 to 30 days warm up if HP 8340B has been
- : disconnected from ac power for greater than 24 hours.

Temperature Coefficient: Typically < 1 ¥ 10-70 per °C
Change due to 10% line voltage change: Typically < 1 x 10—

Accuracy:
Overall accuracy of internal time base is a function of time base calibration = aging rate + temperature
effects = line effects.

Switching Time: <50 msec (PEAK function off)
Fast Phase Lock Mode reduces typical switching time to <20 msec.)

CENTER FREQUENCY/SWEEP WIDTH MODE (CF/AF)

Range: 10.00005 MHz to 26.49999995 GHz (center frequency)
100 Hz to 26.49 GHz (sweep width)
Resolution: Approximately 0.1% of sweep width (AF)

Readout Accuracy with respect to sweep out voltage (sweep time > 100 msec)
A = n x 5 MHz. + 1% of indicated sweep width (AF) £ time base accuracy”
A > n X 5 MHz to < 300 MHz: +2% of indicated sweep width (AF)
A = 300 MHz: +1% of indicated sweep width (AF), or + 50 MHz, whichever is less

Where n = harmonic multiphication number (1 to 4). Refer to Frequency Ranges and Bandswitch Points descrip-
tion below.

*Time Base effects Center Frequency accuracy only, not sweep width accuracy.

Supplemental Performance Characteristics are in italics.
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Table 1-1. Model HP 834UB Specifications and Supplemental Performance Characteristics (2 of 15) U‘

FREQUENCY (Cont’d)

START/STOP MODE

Range
Start 10 MHz to 26 499 9999 MHz
Stop: 10.0001 MHz to 26.5 GHz

Resolution: Typically, the same as Center Frequency/Sweep Width mode:

Readout Accuracy with respect to sweep out voltage (sweep time > 100 msec):
Same as Center Frequency/Sweep Width Mode

FREQUENCY MARKERS
All 5 markers are independently variable and have the same specifications.
Range: 10 MHz to 26.5 GHz
Resolution: Approximately 0.1% of sweep width (AF)

Readout Accuracy (sweep time >100 msec):
Same as CENTER FREQUENCY/SWEEP WIDTH MODE (CF/AF).

*Time base accuracy i1s not a factor in MKRA Mode.

FREQUENCY RANGES AND BANDSWITCH POINTS

For bands 0 and 1, the HP 8340B’s output is derived from the fundamental frequency of its internal 2.3 to 7.0 GHz
YIG-tuned oscillator (n=1). For bands 2, 3, and 4 the output is derived from the 2nd, 3rd, or 4th harmonic of the
oscillator (n = 2, 3, or 4)

Bandswitch points in CW Mode (only) always occur at the following points.

Band 0 to 1: 2.3 GHz
Band 1to 2: 7.0 GHz
Band 2t0 3 135 GHz
Band 3 to 4. 20.0 GHz

Bandswitch points in each of the swept modes (CF/AF, START/STOP) and the MANUAL SWEEP mode normally
occur at the following points (with the exception listed below):

Band 0to 1: 2 4 GHz
Band 1to 2: 7.0 GHz
Band 2 to 3: 13.5 GHz
Band 3 to 4: 20.0 GHz

The swept mode bandswitch points are illustrated in Figure 1.

Supplemental Performance Characteristics are in italics.
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Table 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (3 of 15)
FREQUENCY (Cont’d)
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Figure 1.

Typical Frequency Ranges and Bandswitch Points in Swept Modes

Note that the bands overlap. However, any sweep will be executed with the minimum number of bandswitch points_ If
the start frequency 1s above the lower imit for a given band, the sweep will start in that band and not the next lower one.
If the stop frequency exceeds the upper limit of a given band by an amount greater than 0.004 X AF, a bandswitch will
occur at that band's upper limit.

SPECTRAL PURITY

(Spectral Purity specifications apply for CW mode and ail swept modes, unless otherwise stated.)

SPURIOUS SIGNALS

Bands and Approximate Frequency Ranges (GHz)
(See Frequency Ranges and Bandswitch Points for complete description)

(Expressed in dB relative to
the carrier level (dBc) at ALC Band 0 Band 1 Band 2 Band 3 Band 4
level of 0dBm) 0.01to <2,.3 | 2.3to <7.0 | 7.0to <13.5 (13.5to <20.0| 20.0 to 26.5
Harmonics _ _ - - -
(only up to 26.5 GHz) <—35 <—35 <—35 <—35 <-35
Subharmonics and
multiples therof (up to _ _ _ _
26.5GHz) <=2 <—25 <-20
Non-harmonically related
supurious (CW and Manual <—50 <—=70 <—64 <—60 <—-58
Sweep mode only)
Supplemental Performance Characteristics are in italics.
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Table 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (4 of 15)
SPECTRAL PURITY (Cont’d)
SPURIOUS SIGNALS (Cont'd)

Power line related and spurious due to fan rotation within 5 Hz below line frequency, and multiples thereof
(CW mode only, all power Band O Band 1 Band 2 Band 3 Band 4
levels

) 0.01to <2.3 | 2.3to <7.0 | 7.0to <13.5 |13.5 t0o <20.0( 20.0 to 26.5
Offset <300 Hz from carrier <—50 <—=50 <—44 <—40 <—38
Offset 300 Hz to 1 kHz from
carrier <—60 <—60 <—54 <—50 <—48
Offset >1 kHz from carrier <—65 <—65 <—59 <—55 <—53
SINGLE-SIDEBAND PHASE NOISE (dBc/1 Hz BW, CW Mode, all power levels)

STANDARD INSTRUMENT

Offset 30 Hz from carrier <—64 <—64 <—58 <—54 <—52
Offset 100 Hz from carrier <-=70 <-70 <—64 <—60 <—58
Offset 1 kHz from carrier <-—78 <—78 <—=72 <—68 <—66
Offset 10 kHz from carrer <—86 <—86 <—80 <—76 <—74
Offset 100 kHz from carrier <—107 <—107 <—101 <-—-97 <—95
OPTION 007, Relaxed Phase

Noise Specifications

Offset 100 Hz from carrier <—67 <—67 <—61 <—57 <—55
Offset 1 kHz from carrier <-—=75 <—75 <—69 <—65 <—63
Offset 10 kHz from carrier <—83 <—83 <77 <—73 <-7
Offset 100 kHz from carrier <—107 <—107 <—101 <—97 <—95

TYPICAL FREQUENCY STABILITY, 50 Hz - 15 kHz post detection bandwidth
Typical Residual FM in CW Mode: <n ~ 60 Hz rms

Typical Residual FM in Swept Mode.

AF>n X 5MHz: <n

¥ 25 kHz rms

AF = n ¥ 5 MHz: Same as CW mode

Where n = harmonic multiplication number (1 to 4). Refer to Frequency Ranges and Bandswitch Points description

above
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Table 1-1, Model HP 8340B Specifications and Supplemental Performance Characteristics (5 of 15}
RF OUTPUT
Bands and Approximate Frequency Ranges (GHz) :
MAXIMUM LEVELED (See Frequency Ranges and Bandswitch Points for complete description)
POWER
(0°C to +35°C)t Band O Band 1 Band 2 Band 3 Band 4
0.01 to 23 to 7.0 to 13.5to 20.0 to 23.0to
<2.3 <7.0 <13.5 <20.0 <23.0 26.5
STANDARD
INSTRUMENT +10.0dBm | +12.0dBm | +10.0dBm +9.0dBm +3.0 dBm +1.0dBm
OPTION 001
(FP Out w/o Atten ) +100dBm | +13.0dBm | +12.0dBm | +11.0dBm +6.0 dBm +4.0 dBm
OPTION 004
+ . —1.
(R P. Out w/Atten ) +100dBm | +11 0dBm 9 0dBm +7 0dBm +1.0dBm 1.0 dBm
OPTION 005
. -+
(R_P. Out w/o Atten.) +10.0dBm | +120dBm | +11.0dBm +90dBm +40dBm 20dBm
MINIMUM SETTABLE POWER
STANDARD and OPTION 004 (R.P. Out w/Atten ) —110 dBm
OPTION 001 (F.P. Out w/o Atten.) and 005 (R.P. Out w/o Atten.): —20dBm

RF OFF

When the RF key is turned OFF, the POWER dBm display will read OFF and a 0 dBm signal will typically be
reduced to a level <—1700 dBm.

OUTPUT POWER RESOLUTION

“ENTRY DISPLAY”: 0.05dB “POWER dBm" Display: 0.1dB
Bands and Approximate Frequency Ranges (GHz)
OUTPUT POWER ACCURACY? (See Frequency Ranges and Bandswitch Points for complete description)
Band O Bands 1-3 Band 4
0.01 to <2.3 2.3 to <20.0 20.0 to 26.5

STANDARD INSTRUMENT

+18to +10 dBm3 — +1.8 dB +23dB

+10to —9.95 dBm +0.9dB +1.5dB +20dB

—10to —19.95 dBm +1.2dB +2.0dB +25dB

—20to —4995 dBm +1.5dB + 2.3dB + 28dB

—50to —79 95 dBm +1.8dB +2.6 dB +3.1dB

—80to —100dBm +21dB +2.9dB +3.4dB

—100 to —110 dBm (typical) +29dB +37dB +4.2dB
OPTION 004

(Rear Panel Output w/Attenuator)

+18to +10 dBm3 — +2.0dB +25dB

+10toc —11 95 dBm +10dB +1.7 dB +22dB

—12 to —21.95 dBm +13dB +22dB +27dB

—22 to —51.95 dBm +16dB +25dB +30dB

—52 to —81.95 dBm +19dB +28dB +33dB

—82to —100 dBm +22dB +3.1dB +36dB

—100to —110 dBm (typical) +3.0dB +3.9dB +44dB

HP 8340B/41B

Supplemental Performance Characteristics are in italics.
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TI'able 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (6 of 15)

RF OUTPUT (Cont’d)
OUTPUT POWER ACCURACY (Cont'd) Band 0 Bands 1-3 Band 4
OPTION 001 0.01 to <2.3 2.3 to <20.0 20.0 to 26.5
(Front Panel Output w/o Attenuator)
+18to +10 dBm3 — +1.6dB +2.0dB
+10to —10 dBm +09dB +1.3dB +1.7 dB
—10to —20 dBm +17dB +21dB +25dB
OPTION 005
(Rear Panel Output w/o Attenuator)
+18to +10 dBm3 — +1.8dB +22dB
+10to —10 dBm +1.0dB +1.5dB +1.9dB
—10to —20 dBm +1.8dB +2.3dB +2.7dB
FLATNESS (Internally leveled)
STANDARD INSTRUMENT
+18to +10 dBm3 —_ +1.2dB +1.7 dB
+10to —9.95 dBm +0.6 dB +1.1dB +1.6 dB
—10to —19 95 dBm +09dB +16dB +21dB
~20to —49.95 dBm +1.2dB +1.9dB +24dB
—50to —79.95 dBm +1.4dB +2.2dB +2.7dB
—80to —100 dBm +1.7 dB +2.5dB +3.0dB
—100 to —110 dBm (typical) +79dB +31dB +36dB
OPTION 004
(Rear Panel Output w/Attenuator)
+18to +10 dBm? — +1.4dB +1.9dB
+10to —11.95 dBm +0.7 dB +1.3dB +1.8dB
—12to —21 95 dBm +10dB +18dB +23dB
—22 to —51.95 dBm +1.3dB +2.1dB +2.6dB
—52 to —81.95 dBm +1.5 dB +2.4dB +2.9dB
—82to —100 dBm +1.8dB +2.7dB +3.2dB
—100 to —110 dBm (typical) +20dB +33dB +38dB
OPTION 001
(Front Panel Output w/o Attenuator)
+18to +10 dBm3 — +1.0dB +1.4dB
+10to —10 dBm +0.6 dB +09dB +13dB
—10to —20 dBm +08dB +1.5dB +19dB
OPTION 005
(Rear Panel Output w/o Attentuator)
+18to +10 dBm3 — +1.2dB +1.6 dB
+10to —10 dBm +0.7 dB +11dB +15dB
—10to —20 dBm +09dB +1.7 dB +2.1dB
Supplemental Performance Characteristics are in italics.
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Table 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (7 of 15)

RF OUTPUT (Cont’d)

TYPICAL ALC INCREMENTAL ACCURACY

+1dB
LY
f_zﬂé /
?_o \_/
°2 odB
§§ /_-\
=5

-1dB

-20 -10 0 +10 +20

ALC Setting (dBm)
Figure 2. Typical ALC Incremental Accuracy

In normal operation, the ALC does not operate below —9.95 dBm because the 8340B automatically increments the step
attenuator at that point. However, when the ALC and step attenuator are independently controlled (DECOUPLED
mode), the ALC may be operated over its full +20 dBm to —20 dBm range. Refer to Section lil. Operation for a more
detailed description. Pressing [SHIFT] [PWR SWP] places the instrument in the decoupled mode. In this mode the data
entry keyboard and the rotary knob control the ALC level, and the step up and step down keys control the attenuator.

RF OUTPUT CONNECTOR
Output Impedance: Nominally 50 Ohms

Typical Source SWR (Internally leveled only).
0.1to <2.3 GHz: Typically <1.3:1
2 3to <18 0 GHz" Typrcally <16°1
18.0 to 26.5 GHz: Typically <2.0.1

STABILITY WITH TEMPERATURE: Typically +0.01 dB/°C

OUTPUT LEVEL SWITCHING TIME:

Typically <10 ms to be within 0.1 dB of final value with no attenuator range change (internally leveled only).

POWER SWEEP

Range:
Displayed: 0 to 40 dB/sweep
Actual: At least 10 dB at any given frequency (at least 20 dB in DECOUPLED mode. see Figure 3 below).

Resolution: 0.05 dB/sweep

Accuracy:
Starting Power Level- Same as Output Power Accuracy
Power Sweep Width and Linearity. See Figure 2

Supplemental Performance Characteristics are in italics
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Table 1-1. Model HP 8341B Specifications and Supplemental Performance Characteristics (8 of 15) .

’
RF OUTPUT (Cont’d)
(a) Normal (Coupled) (b) (Decoupled)
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Figure 3. Typical Power Sweep Range

In normal operation (a), the ALC does not operate below —9 95 dBm (unless the instrument 1s placed in the Decoupled
Mode by pressing [SHIFT] [PWR SWP]. See Figure 3), and so the maximum power sweep range is the difference of
—9.95 dBm and the maximum leveled power available at the frequency of interest (specified leveled power shown in the
diagram). In the DECOUPLED mode (b), the power sweep range is extended because the ALC can operate down to
—20dBm The maximum power levels shown above do not apply to HP 8340Bs equipped with option 001, 004, or 005

SLOPE COMPENSATION

Calibrated Range: 0 to 1.5 dB/GHz Resolution: 0.001 dB/GHz

EXTERNAL LEVELING
XTAL: Allows the HP 8340B to be externally leveled by crystal detectors of positive or negative polarity
METER: Allows power meter leveling with any HP power meter
Range (XTAL or METER): 500 microvolts {(—66 dBV) to 2.0 volts (+6 dBV)

Accuracy of voltage at EXT INPUT connector relative to the displayed level (leveling voltage is shown in ENTRY
DISPLAY in dBV): £0.5dB +0.2 mV typically.

Loop Bandwidth:
XTAL Mode. Nominally 80 kHz METER Mode. Nominally 0.7 Hz

Input Impedance: Nominally 1 M Ohm.

Supplemental Performance Characteristics are in italics
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Table 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (9 of 15)

PULSE MODULATION

Not Applicable to HP 8340Bs Equipped with Option 006. Delete Pulse Modulation.
(CW mode, and all specifications are typical for frequencies <400 MHz)

ON/OFF RATIO: =>80dB

RISE (Ty) AND FALL (T¢) TIMES: =25 nanoseconds

MINIMUM INTERNALLY LEVELED RF PULSE WIDTH (Tgz¢): 100 nanoseconds

MINIMUM UNLEVELED RF PULSE WIDTH: Typically 25 nanoseconds

PULSE REPETITION FREQUENCY (PRF)
Non-leveled operation (SHIFT METER): Typically dc to 20 MHz

Internally leveled operation:

100 Hz to 5 MHz (typically 100 Hz to 500 kHz for RF frequencies <400 MHz).

MAXIMUM PEAK POWER: Same as specified maximum leveled power. (See RF OUTPUT).

ACCURACY OF INTERNALLY LEVELED RF PULSE V,, (relative to CW mode level):
(Note that the ALC attempts to hold pulse amplitude to save level as leveled CW signal.)

Bands and Approximate Frequency Ranges (GHz)
(see Frequency Ranges and Bandswitch Points for complete description)
" Band O Bands 1 -4
Pulse Width
0.01 to 0.4 0.4 to <2.3 2.3 t0 26.5
100 to <200 ns — +3/—0.3dB* +1.5/-0.3 dB*
200 to <500 ns — +1.5/—0.3 dB* +0.3dB
=500 ns — +0.3dB +0.3dB
1to <2us +3/—0.3 dB — —
2to <5 pus +1.5/—0.3dB — —
=5pus +0.3dB — —
*+151t0 +55°C. Duty Cycle must be =0 01%

SIMULTANEOUS AM AND PULSE (Parameters shown are typical)

AM BANDWIDTH AT 30% DEPTH
DC coupled. typical 3 dB point:

Internally Leveled

Unleveled (Shift Meter)*

by the solid line below.

PRF/20** to a maximum of 5 kHz 100 kHz
SETTLING TIME TO A STEP INPUT, 10%-80%, TYP:
The greater of. 70 usec, or the time for the number of pulses indicated 3.5 psec

HP 8340B/41B

Supplemental Performance Characteristics are in italics.
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Table 1-1. Model HP 8340UB Specifications and Supplemental Performance Characteristics (10 of 15)

PULSE MODULATION (Cont’d)

-
|

SETTLING TIME,
NUMBER OF PULSES

| ! 1| L1 |
8.1 1.8 3.5 1@ 70108 1008

WIDTH (MICROSECONDS)

*[SHIFT] [METER] 1s an unleveled operating mode, power is controllable, but is not flat over frequency. AM
bandwidth in this mode is independent of pulse rate and width. See Section I.

“*PRF = PULSE REPETITION FREQUENCY.

OVERSHOOT, RINGING (Vog/Ve): <15% typically

PULSE WIDTH COMPRESSION (T, —Tgrg): *5 nanoseconds typically

DELAY TIME (Tp): 50 nanoseconds typically

VIDEO FEEDTHROUGH (V¢/V,):
0.01to <0.4 GHz (Band 0): =<5% typically (for output power levels <+8 dBm)
0.4 10 <2.3 GHz (Band 0): =<5% (for output power levels <+8 dBm)
2310265 GHz (Bands1-4). =<02%

SIDEBANDS (caused by a pulse input when PULSE is OFF):
Typically —50 dBc with a 30 kHz squarewave input from 0.07 to 7.0 GHz.

PULSE INPUT CONNECTOR:

TTL compatible (Open circuit is TTL high level and keeps RF on ) Damage level 1s +12 Vdc, —20 vVdc Refer to
Section IIl, Operation, for input circuit diagram.

Supplemental Performance Characterisitcs are in jtalics.
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' Table 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (11 of 15)

PULSE MODULATION (Cont’d)

PULSE DEFINITIONS: TR Vor Te
—»
[ g
RF 90% — /Y
PULSE OUT | Y
10% i P
50% Vi
100%
INPUT D TRF
PULSE 100%(3V)
— 50%
Tv—"l
TRE -RF Pulse Length TR -RF Pulse Rise Time
Ty -Input Pulse Length Tg -RF Pulse Fall Time
Tp -Delay Time VoR-Overshoot and Ringing
Vp -RF Pulse Amplitude Vg -Video Feedthrough

Figure 4. Pulse Defnitions

AMPLITUDE MODULATION

(The following specifications apply when the HP 8340B is internally feveled, for waveforms
whose envelope peak is at least 1 dB below maximum specified power. Unless noted, pulse

‘ modulation must be OFF; however, the HP 8340B is capable of simultaneous amplitude and
pulse modulation. See Section Hll, Operation.)

AM DEPTH: 0 to 90%

AM SENSITIVITY (at 1 kHz rate and 30% Depth):
100%/V *5% RF amplitude is linearly controlled by varying AM input between 0 and =1 Volt.
PULSE ON- 100%/Volt typically for rates less than 0 1/Settling Time.

AM BANDWIDTH (relative to 1 kHz rate at 30% Depth):
DC coupled, 3 dB point =100 kHz

PULSE ON: DC coupled, 3 dB point =PRF /20, typically.
(Refer to Pulse Modulation specs for a more complete description )

AM FREQUENCY RESPONSE (FLATNESS) (relative to a 1 kHz rate at 30% depth, DC to 10 kHz): +0.20 dB

DISTORTION: Typical distortion values are given in Figure 5.

Supplemental Performance Characteristics are in italics.
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Table 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (12 of 15)

AMPLITUDE MODULATION (Cont’d)

HARMONIC DISTORTION{%])

P ——
_
0 20 40
MODULATION DEPTH

Figure 5. Typical AM Distortion for Various Modulation Rates and Depths

INCIDENTAL PHASE MODULATION (in peak radians) (Rates <10 kHz, 30% Depth): <<0.4 typically

INCIDENTAL FM: Incidental Phase Modulation X Modulation Frequency

AM INPUT IMPEDANCE: Nominally 600 Ohms.

FREQUENCY MODULATION

MODULATION RATE: 50 kHz to 10 MHz (3 dB bandwidth)

PEAK DEVIATION: The lesser of 10 MHz or:
n X Mod Rate
where n = harmonic multiplication number (1 to 4). Refer to Frequency Ranges and Bandswitch Points Description

DEVIATION ACCURACY: +10% (at 100 kHz rate)

SENSITIVITY: 1 MHz/Volt or 10 MHz/Volt

INPUT IMPEDANCE: Nominally 50 Ohms

SWEEP TIME

RANGE:
10 milliseconds to 200 seconds forward sweep times

Fastest possible sweep typically cycles once every 40 ms; fastest possible full band sweep typically cycles once
every 150 ms.

MAXIMUM SPEED: Nominally 600 MHz/ms
RESOLUTION: Approximately 0.1% of current sweep time value.
ACCURACY: +5% (sweeptimes <50 seconds)

Supplemental Performance Characteristics are In italics.
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. Table 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (13 of 15)

INPUTS

PULSE MODULATION INPUT (Not applicable to HP 8340Bs equipped with Option 006, Delete Pulse Modulation)
Front panel BNC female input connector. TTL compatible (open circuit is TTL high level and keeps RF on). Damage
fevel is +12 Vdc, —20 Vdc.

AMPLITUDE MODULATION INPUT
Front panel BNC female input connector. Nominal input impedance is 600 Ohms.

FREQUENCY MODULATION INPUT
Front panel BNC female connector. Nominal input impedance is 50 Ohms. Full scale input voltage = +1 vac.
Damage to internal circuitry will result if a signal with a peak voltage of +8 vac or greater 1s input

LEVELING EXT INPUT
Front panel BNC female input connector. Used for power meter leveling or crystal detector leveling. Input imped-
ance in XTAL or METER modes is nominally 1 MOhm. Refer to EXTERNAL LEVELING specifications.

FREQUENCY STANDARD EXT
Rear panel BNC female connector. Accepts 5 or 10 MHz signal from internal or external timebase. A BNC jumper
connects this input to the HP 8340B's FREQUENCY STANDARD INT output for operation from HP 8340B's
internal timebase External signal input must be 5 MHz +50 Hz or 10 MHz =100 Hz, 0 to +10 dBm. Nominal input
impedance is 50 ohms. .

EXT TRIGGER INPUT
Rear panel BNC female connector. Triggers single sweep. Trigger signal must be >2 Vdc (10 Vdc max) and wider
than 0 5 microseconds Nomunal input impedance is 2 kOhms

STOP SWP IN/OUT:
Rear panel BNC female connector. TTL high while sweeping, stops sweep when grounded externally. TTL low

. when HP 8340B stops sweep.

HP 8755C INTERFACE -
Rear panel. Connects via cable (HP Part No. 8120-3174) to HP 8755C Scalar Network Analyzer to provide Alternate
Sweep function.

HP 8410B INTERFACE
Rear panel 25-pin D-type connector. Permits multi-octave operation of HP 8410B/C Network Analyzer with
HP 8340B via interface cable (HP Part No. 08410-60146). Also provides duplicates of these functions. Ext Trigger
Input, Mute Output, Penlift Output, Neg Blank, and Z-Axis Blank/Mkrs. Also provides an input for a switch closure
to execute the UP key function

OUTPUTS

RF OUTPUT
Front panel Type N Female connector. Frequency output range is 10 MHz to 26.5 GHz. Nominal output impedance
is 50 Ohms. SWR is shown in RF OUTPUT characteristics.

SWEEP OUTPUT
Front and rear panel BNC female connectors. Supplies a voltage proportional to the sweep that ranges from
approximately 0 Vdc (at start of sweep) to approximately +10 Vdc (at end of sweep), regardless of sweep width. In
CW mode, the dc voltage is proportional to percentage of full 10 MHz to 26 5 GHz range

0.5V/GHz
Rear panel BNC female connector which outputs a voltage proportional to the instrument’s output frequency
(0.5V/GHz). Nominal load impedance should be greater than or equal to 4 KOhms. Accuracy of this signal is
+1% +2mV This signal s ntended for use with milmeter-wave source systems This output can be changed to
1.0V/GHz (for use with the HP 8410C) by adding jumpers W1 and W2 on the A28 SYTM Driver board. The maximum
output voltage of this signal is 719 vdc.

Supplemental Performance Characteristics are in italics
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Table 1-1. Model HP 833UB Specifications and Supplemental Performance Characteristics (14 of 15) ‘

OUTPUTS (Cont’d)

10 MHz REF OUTPUT
Rear panel BNC female connector. Output power level is nominally 0 dBm, Output impedance is nominally
500hms

FREQUENCY STANDARD INT
Rear panel BNC connector. Output frequency 10 MHz, output power nominally 3 dBm, 50 Ohm nominal output
impedance. Jumpered to FREQUENCY STANDARD EXT for operation from HP 8340B's internal timebase

MUTE OUTPUT
Rear panel BNC female connector. Mutes servo motor of X-Y recorder when the HP 8340B crosses a band
switchpoint.

PENLIFT OUTPUT J13
For operation with X-Y recorders PENLIFT disables an X-Y recorder's ability to lower its pen during sweep retrace.
If [SHIFT] [LINE] is pressed on the front panel, PENLIFT will also disable the pen during forward sweep band
switchpoints. Because of X-Y recorder limitations PENLIFT will always disable the X-Y recorder’s pen at sweep
times under 5 seconds.
PENLIFT enables pen operation by providing a current path to ground for the X-Y recorder’s pen solenoid. The
voltage at the PENLIFT output in this state will be approximately 0 Vdc Circuit impedance In this state 1s
approximately 5 Ohms
PENLIFT disables pen operation by not providing a current path to ground for the X-Y recorder's pen solenoid The
voltage on the PENLIFT output will be equal to the X-Y recorder's pen solenoid supply voltage. Circuitimpedance in
this state 1s very high.

NEG BLANK
Rear panel BNC female connector. Supplies negative rectangular pulse (approximately —5 vdc into 2 kOhm load)
dunng the retrace and band switchpoints of the RF output.

Z-AXIS BLANK/MKRS
Rear panel BNC female connector. Supplies positive rectangular pulse (approximately +5 Vdc into 2 kOhms)
during the retrace and band switchpoints of the RF output Also, supples a —5 Vdc pulse when the RF Is coincident
with a marker frequency (intensity markers only).

AUX OUT
Rear panel Type-N female connector. Provides a 2.3 to 7.0 GHz fundamental oscillator output, nominally 0 dBm and
50 Ohm output impedance

REMOTE OPERATION

All functions (except line power) may be programmed via the Hewlett-Packard Interface Bus (HP-IB). Detailed Remote
operation information is included in Section Ill, Operation.

GENERAL

ENVIRONMENTAL
Temperature: Operation at 0 to +55°C, except as noted in electrical specifications.
Humidity: Passes 5 day cycling, +40°C, 95% relative humidity.

EMI: Controlled and radiated interference is within the requirements of CE03 and REO2 (relaxed by 10 dB) of
| MIL STD 461A, and within the requirements of VDE 0871/1978, Level B and CISPR publication 11 (1975)

Supplemental Performance Characteristics are in jtalics.
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Table 1-1. Model HP 8340B Specifications and Supplemental Performance Characteristics (15 of 15)

GENERAL (Cont’d)

WARM-UP TIME

Operation: Requires 30-minute warmup from cold start, 0 to +55°C. Internal temperature equilibrium is reached
after 2-hour warmup at stable outside temperature.

Frequency Reference: Reference time base is kept at operating temperature in STANDBY mode with the instru-
ment connected to the ac power For instruments disconnected from ac power for less than 24 hours, the aging
rate is <1 X 10—9/day after a 72-hour warmup.

POWER REQUIREMENTS
47.5 to 66 Hz: 100, 120, 220, or 240 volts (+10%%); Typically, 500 VA maximum (40 VA in STANDBY).

WEIGHT
Net Weight: 34 kg (75 Ib)
Shipping Weight: 52 kg (112 Ib)

DIMENSIONS

. TOP {

l4——425 5 mm{16.75 |n)—7 4——609.6 mm(24.0 in)———»
188 mm
REAR (7.4 1n) SIDE

Figure 6. Instrument Dimensions

NOTES

1. Maximum leveled power from 35°C to 55°C will typically be degraded from these specifications by no more than
2dB.

2. Internally leveled, AM off. The POWER dBm display monitors that actual output power, giving accurate readings
when unleveled, externally leveled, or when amplitude modulating with a signal that has a dc component. In these
modes, the accuracy typically degrades by +0 1 dB over the tabulated values The ENTRY DISPLAY shows the
desired power level, or the desired external detector output voltage. exclusive of modulation.

3. The ALC loop typically operates up to +20 dBm to enhance usability at those frequencies where leveled power
greater than the maximum specified is available.

Supplemental Performance Characteristics are in italics.
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (1 of 15)

NOTE

Specifications are the performance standards, or limits, against which the instrument may
be tested. The following Specifications apply for temperatures between 0 and +50°C except
were noted. Specifications apply with the PEAK function ON in the CW and MANUAL modes
of operation, and with periodic use of AUTO TRACKING CALIBRATION in swept operation.

Supplemental Performance Characterisitcs are in italics in this table and are intended to

provide information useful in applying the instrument by giving typical, but non-warranted,
performance parameters. These are denoted as ‘“‘typical,” ‘‘nominal,” or ‘“‘approximate.”

FREQUENCY

Cw MODE

Range: 0.01 to 20.0 GHz

Resolution: n X 1 Hz
Where N = harmonic multiplication (1 to 3) Refer to Frequency ranges and Bandswitch Points description
below.

Accuracy: Same as Time Base Accuracy
Time Base
Frequency: 10 MHz

Aging Rate:
1 X 10—2 per day, 2.5 X 10—7 per year after 72 hour warm up if HP 8341B has been disconnected from ac
power for less than 24 hours. Aging rate is achieved after 7 to 30 days warm up if HP 8341B has been
disconnected from ac power for greater than 24 hours

Temperature Coefficient: Typically < 1 ~ 10— per °C
Change due to 10% line voltage change: Typically < 1 X 10—

Accuracy:
Overall accuracy of internal time base is a function of time base calibration + aging rate + temperature
effects = line effects.

Switching Time: <50 msec (PEAK function off)
Fast Phase Lock Mode reduces typical switching time to <20 msec.)

CENTER FREQUENCY/SWEEP WIDTH MODE (CF/AF)

Range: 10.00005 MHz to 19.99999995 GHz (center frequency)
100 Hz to 19 99 GHz (sweep width)
Resolution: Approximately 0.1% of sweep width (AF)

Readout Accuracy with respect to sweep out voltage (sweep time > 100 msec).
A = n X 5 MHz: £ 1% of indicated sweep width (AF) = time base accuracy”
A > n x 5 MHz to < 300 MHz: + 2% of indicated sweep width (AF)
A = 300 MHz: +1% of indicated sweep width (AF), or + 50 MHz, whichever is less.

Where n = harmonic multiplication number (1 to 3). Refer to Frequency Ranges and Bandswitch Points descrip-
tion below.

*Time Base effects Center Frequency accuracy only, not sweep width accuracy

Supplemental Performance Characteristics are in italics.
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (2 of 15)

FREQUENCY (Cont’d)

—
START/STOP MODE

Range
Start: 10 MHz to 19.9999999 GHz
Stop: 10 0001 MHz to 20 0 GHz

Resolution: Typically, the same as Center Frequency/Sweep Width mode:

Readout Accuracy with respect to sweep out voltage (sweep time > 100 msec).
Same as Center Frequency/Sweep Width Mode.

FREQUENCY MARKERS
All 5 markers are independently variable and have the same specifications.
Range: 10 MHz to 20 0 GHz
Resolution: Approximately 0.1% of sweep width (AF)

Readout Accuracy (sweep time >100 msec):
Same as CENTER FREQUENCY/SWEEP WIDTH MODE (CF/AF).

“Time base accuracy Is not a factor in MKRA Mode

TYPICAL FREQUENCY RANGES AND BANDSWITCH POINTS

For bands 0 and 1, the HP 8341B’s output is derived from the fundamental frequency of its internal 2.3 to 7.0 GHz
YIG-tuned oscillator (n=1). For bands 2 and 3, the output is derived from the 2nd or 3rd harmonic of the oscillator

(n = 2or3).
Bandswitch points iIn CW Mode (only) always occur at the following points-

Band 0 to 1: 2.3 GHz

Band 1to 2. 7.0 GHz

Band 2 to 3: 13.5 GHz
Bandswitch points in each of the swept modes (CF/AF, START/STOP) and the MANUAL SWEEP mode normally
occur at the following points (with the exception listed below):

Band O0to 1. 2.4 GHz
Band 1to0 2: 7.0 GHz
Band 2 t0 3- 135 GHz

The swept mode bandswitch points are illustrated in Figure 1.

Supplemental Performance Characteristics are in italics.
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (3 of 15)

FREQU

ENCY (Cont’d)

M

BAMD 3 n=3

>

%8

4
e
AN
~N
13.35GH2Z
L I
< BAMD 2 n=2 >
~§ %3
6.9GHZ 13.5GHZ

' BAND | n=l >

2.3GHZ

e
€ BAND O n=1}
\J_—-.-—L/

10NMHZ

Figure 1.

Note that the bands overlap However, any sweep will be executed with the minimum number of bandswitch points. If
the start frequency is above the lower limit for a given band, the sweep will startin that band and not the next lower one.
If the stop frequency exceeds the upper limit of a given band by an amount greater than 0.004 ¥ AF, a bandswitch will

occur at that band’'s upper limit

2.4GHZ

7 .0GHZ

Typical Frequency Ranges and Bandswitch Peints in Swept Modes

20GHZ

(Spectral Purity specifications apply for CW mode and all swept modes, unless otherwise stated.)

SPECTRAL PURITY

SPURIOUS SIGNALS

Bands and Approximate Frequency Ranges (GHz)
(See Frequency Ranges and Bandswitch Points for complete description)

(Expressed in dB relative to the

carrier level (dBc) at ALC level of Band O Band 1 Band 2 Band 3
0dBm) 0.01 to <2.3 2.3t0 <7.0 7.0 to <13.5 13.5 to 20.0
Harmonics _ - — _

(only up to 20.0 GHz) <=3 <=3 <=3 <=3
Subharmonics and multiples

thereof (up to 20.0 GHz) - - <—25 <—25
Non-harmonically related

supurious (CW and Manual <—50 <—70 <—64 < —60
Sweep mode only)

Supplemental Performance Characteristics are in italics.
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (4 of 15)

SPECTRAL PURITY (Cont’d)

-

SPURIOUS SIGNALS (Cont'd)
Power line related and spurious due to fan rotation within 5 Hz below line frequency, and multiples thereof
(CW mode only, all power levels) Band 0 Band 1 Band 2 Band 3
0.01 to <2.3 2.3to0 <7.0 7.0to <13.5 13.5 to 20.0

Offset <300 Hz from carrier <—50 <—50 <—44 <—40
Offset 300 Hz to 1 kHz from carrier <—60 <—60 <—54 <—50
Offset >1 kHz from carrier <—65 <—65 <—59 <—55
SINGLE-SIDEBAND PHASE NOISE (dBc/1 Hz BW, CW Mode, all power levels)
Offset 30 Hz from carrier <—64 <—64 <—58 <—54
Offset 100 Hz from carner <—70 <-70 <—64 <—60
Offset 1 kHz from carrier <—78 <-—78 <—-72 < —68
Offset 10 kHz from carrier <—86 <—86 <—80 <—=76
Offset 100 kHz from carrier <—107 <—107 <—101 <—97

TYPICAL FREQUENCY STABILITY, 50 Hz - 15 kHz post detection bandwidth
Typical Residual FM in CW Mode: <n ¥ 60 Hz rms

Typical Residual FM in Swept Mode-
AF > n x 5 MHz. < n x 25 kHz rms
AF = n X 5 MHz: Same as CW mode ‘

Where n = harmonic multiplication number (1 to 3). Refer to Frequency Ranges and Bandswitch Points description
above.

Supplemental Performance Characteristics are In talics
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‘ Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (5 of 15)

RF OUTPUT
Bands and Approximate Frequency Ranges (GHz)
i i ipt
MAXIMUM LEVELED POWER (See Frequency Ranges and Bandswitch Points for complete description)
(0°C to +35°C)! Band 0 Band 1 Band 2 Band 3
0.01 to <2.3 2.3to <7.0 7.0 to <13.5 13.5 to 20.0
STANDARD
INSTRUMENT +100dBm +120dBm +10.0 dBm +9.0dBm
OPTION 004
+ .0dB
(R.P. Out w/Atten.) +10.0 dBm +11 0dBm 90dBm +7.0dBm

MINIMUM SETTABLE POWER
—110 dBm

RF OFF :
When the RF key Is turned OFF, the POWER dBm display will read OFF and a 0 dBm signal will typically be
reduced to a level <—700 dBm.

OUTPUT POWER RESOLUTION

“ENTRY DISPLAY": 005dB "POWER dBm" Display: 0.1dB
Bands and Approximate Frequency Ranges (GHz)
OUTPUT POWER ACCURACY?2 (See Frequency Ranges and Bandswitch Points for complete descrption)
‘ STANDARD INSTRUMENT Band 0 Bands 1-3
(Front Panel Output w/ 0.01 to <2.3 2.3 to 20
Attenuator)
+18to +10 dBm?3 — +1.8dB
+10to —9.95 dBm +09dB +15dB
—10to —19.95 dBm +12dB +20dB
—20to —49.95 dBm +15dB +23dB
—50to —79.95 dBm +1.8dB +26dB
—80 to —99.95 dBm +2.1dB +29dB
—100 to —110 dBm (typical) +2.9dB +37dB
OPTION 004
(Rear Panel Output w/Attenuator)
+18to +10 dBm? — +20dB
+10to —11.95 dBm +1.0dB +17dB
—12 to —21.95 dBm +1.3dB +2.2dB
—22to —51.95 dBm +1.6dB +2.5dB
—52to —81.95 dBm +1.9dB +28dB
—82 to —99.95 dBm +22dB +3.1dB
—100 to —110 dBm (typical) +3.0dB +3.9dB

Supplemental Performance Characteristics are in italics
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Iable 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (6 of 15)

RF OUTPUT (Cont’d)

FLATNESS (Internally leveled)

STANDARD INSTRUMENT Band 0 Bands 1-3
(Front Panel Output w/Attenuator) 0.01 to <2.3 2.3 to 20
+18to +10 dBm? — +12dB
+10t0 —9.95 dBm +06dB +11dB
—10to —19 95 dBm +09dB +16dB
—20 to —49.95 dBm +1.2dB +19dB
—50to —79.95 dBm +1.4dB +2.2dB
—80 to —99.95 dBm +1.7dB +25dB
—100 to — 110 dBm (typical) +1.94dB +3.1dB

OPTION 004

(Rear Panel Output w/Attenuator)

+18to +10 dBm3 — +14dB
+10to —11 95 dBm +0.7 dB +13dB
—12to —21.85 dBm +1.0dB +1.8dB
—22 to —51.95 dBm +1.3dB +2.1dB
—52to —81.95 dBm +15dB +2.4dB
—82 to —99.95 dBm +1.8 dB +2.7dB
—100 to —110 dBm (typical) +2.0dB +3.3dB

TYPICAL ALC INCREMENTAL ACCURACY

+1dB

0dB

\__//
T~

Accuracy of Value
Relative to 0 dBm

-1dB
-20 -10 0 +10 +20

ALC Setting {(dBm)

Figure 2. Typical ALC Incremental Accuracy

In normal operation the ALC does not operate below —9.95 dBm because the HP 8341B automatically increments the
step attenuator at that point However, when the ALC and step attenuator are independently controlled (DECOUPLED
mode), the ALC may be operated over its full +20 dBm to —20 dBm range. Refer to Section I, Operation for a more
detailed description. Pressing [SHIFT] [POWER SWP] places the instrument in the Decoupled Mode. In this mode the
Data Entry keyboard and the rotary knob control the ALC level, and the step up and step down keys control the
attenuator.

S

Supplemental Performance Characteristics are in italics. I
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (7 of 15)

RF OUTPUT (Cont’d)

RF OUTPUT CONNECTOR
Output Impedance: Nominally 50 Ohms

Typical Source SWR (Internally leveled only):
0.1 to <2.3 GHz. Typically <1.3.1
2.3 to <18.0 GHz: Typically <1.6:1
18.0 to 20.0 GHz: Typically <181

STABILITY WITH TEMPERATURE: Typically +0.07 dB/°C

OUTPUT LEVEL SWITCHING TIME:
Typically <10 ms to be within 0 1 dB of final value with no attenuator range change (internally leveled only).

POWER SWEEP

Range:
Displayed: 0 to 40 dB/sweep
Actual: At least 10 dB at any given frequency (at least 20 dB in DECOUPLED mode- see Figure 3 below).

Resolution: 0 05 dB/sweep

Accuracy:
Starting Power Level: Same as Output Power Accuracy
Power Sweep Width and Linearity- See Figure 2

(a) Normal (Coupled) (b) (Decoupled)
+20 +2e
- A SS LS, - ’, A
£ +18 7 € R £ e pop oo
m Ui s i ssa m U Uil it s
- I8 AR Gl sgiise o] Vi (i dstas (it ias
— IS S PR SV S AAS 7SS s ~ SIS LSS S IAS S S
SIS IS SN o i it
il a ja 'L Z £, 2 Yl e
3 MG i i assen 3 s st i pga
— SAS SISO, IRAS PSS 5 LISV SIS
o o
> SIS LL SN LSS TN ST > SYSS SOV SIS YA S
R N Y G0 I il S didiiia VL G it s 4o
8] I;“ 1S (Al dddd il iddiaaaeadds [ " SAS LS SIS SO S A S S
| - = 7 ’
T @ SIIT I IY LS Y S
SIS SIS S 7YS S
U it Ui s isusa
NS IAS S SIS ////////
-2 -28
.8l 2.3 ? 13.5 20 el 2.3 7 13.5 20

Fregquency Pange (GHz) Frequency Range (GHz)

Figure 3. Typical Power Sweep Range

In normal operation (a), the ALC does not operate below —9.95 dBm (unless the instrument is placed in the Decoupled
Mode by pressing [SHIFT] [PWR SWP]. See Figure 3), and so the maximum power sweep range is the difference of
—9.95 dBm and the maximum leveled power available at the frequency of interest (specified leveled power shown in the
diagram). In the DECOUPLED mode (b), the power sweep range is extended because the ALC can operate down to
—20 dBm. The maximum power levels shown above do not apply to HP 8341Bs equipped with option 004

Supplemental Performance Characteristics are in italics.
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Charucteristics (8 of 15)

B RF OUTPUT (Cont’d)

SLOPE COMPENSATION
Calibrated Range: 0to 1.5 dB/GHz Resolution: 0.0001 dB/GHz

EXTERNAL LEVELING
XTAL: Allows the HP 8341B to be externally leveled by crystal detectors of positive or negative polarity.
METER: Allows power meter leveling with any HP power meter.
Range (XTAL or METER): 500 microvolts (—66 dBV) to 2 0 volts (+6 dBV)

Accuracy of voltage at EXT INPUT connector relative to the displayed level (leveling voltage 1s shown in ENTRY
DISPLAY indBV). £0.5dB +0.2 mV

Loop Bandwidth:
XTAL Mode: Nominally 80 kHz METER Mode: Nominally 0.7 Hz

Input impedance: Nominally 1 M Ohm.

PULSE MODULATION

(CW mode, and all specifications are typical for frequencies <400 MHz)

ONJOFF RATIO: >80 dB

RISE (Tg) AND FALL (T;) TIMES: <25 nanoseconds

MINIMUM INTERNALLY LEVELED RF PULSE WIDTH (Tgg): 100 nanoseconds

MINIMUM UNLEVELED RF PULSE WIDTH: Typically 25 nanoseconds

PULSE REPETITION FREQUENCY (PRF)
Non-leveled operation (SHIFT METER): Typically dc to 20 MHz.
Internally leveled operation: 100 Hz to 5 MHz (typically 100 Hz to 500 kHz for RF frequencies <400 MHz).

MAXIMUM PEAK POWER: Same as specified maximum leveled power. (See RF OUTPUT).

Supplemental Performance Characteristics are In 1talics
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (9 of 15)

PULSE MODULATION (Cont’d)

Bands and Approximate Frequency Ranges (GHz)

(see Frequency Ranges and Bandswitch Points for complete description)

ACCURACY OF INTERNALLY LEVELED RF PULSE V,, (relative to CW mode level):

(Note that the ALC attempts to hold pulse amplitude to save level as leveled CW signal )

Pulse Width Band O Bands 1-3
0.01 to 0.4 0.4 to <2.3 2.3 to 20.0

100 to <200 ns — +3/—0.3dB* +1.5/-0.3dB"
200 to <500 ns — +1.5/—0.3 dB* +0.3dB
=500 ns —_ +0.3dB +0.3dB
1to <2 us +3/—0.3dB — —

2to <5 ps +15/—03dB — —
=5ups +03adB — —

*+15 to +55°C. Duty Cycle must be >0.01%

SIMULTANEOUS AM AND PULSE (Parameters shown are typical)

AM BANDWIDTH AT 30% DEPTH
DC coupled, typical 3 dB point:

Internally Leveled Unleveled (Shift Meter)*
PRF/20** to a maximum of 5 kHz 100 kHz
SETTLING TIME TO A STEP INPUT, 10%-90%, TYP:
The greater of: 70 pusec. or the time for the number of pulses indicated by the 3.5 usec
solid line below.
7 -
SETTLING TIME,
NUMBER OF PULSES
l —
| 1 11 11 |
0.1 1.0 3.5 18 70 180 1000

WIDTH (MICROSECONDS)

*[SHIFT] [METER] is an unleveled operating mode, power is controllable, but is not flat over frequency. AM bandwidth
in this mode is independent of pulse rate and width. See Section |.

**PRF = PULSE REPETITION FREQUENCY.

Supplemental Performance Characteristics are in italics
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Charactenistics (10 of 15) .

PULSE MODULATION (Cont’d)

OVERSHOOT, RINGING (Vop/Vp): < 15% typically

PULSE WIDTH COMPRESSION (T, —Tgre): £5 nanoseconds typically

DELAY TIME (Tp): 50 nanoseconds typically

VIDEO FEEDTHROUGH (V¢/Vp):
0.01to <0.4 GHz (Band 0): =<5% typically (for output power levels <+8 dBm)

04 to <23 GHz (Band 0)r =<5% (for output power levels =+8 dBm)
2.31t020.0 GHz (Bands 1-3). =0.2%

SIDEBANDS (caused by a pulse input when PULSE is OFF):
Typically —50 dBc with a 30 kHz squarewave input from 0.01to 7.0 GHz.

PULSE INPUT CONNECTOR:

TTL compatible. (Open circuit is TTL high level and keeps RF on ) Damage level is +12 Vdc, —20 Vdc Refer to
Section lll, Operation, for input circuit diagram.

PULSE DEFINITIONS: Tr Vor T
—
N e A
RF 90% AR ] [}
PULSE OUT \
10% i P
50% Vg
100% ~ ‘
——Tp—>
INPUT
PULSE 100%(3V)
50%
TRF -RF Pulse Length TR -RF Pulse Rise Time
Ty -Input Pulse Length TF -RF Pulse Fall Time
Tp -Delay Time VgR-Overshoot and Ringing
Vp -RF Pulse Amplitude Vg -Video Feedthrough

Figure 4. Pulse Definitions

Supplemental Performance Characterisitcs are in jtalics.
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Table 1-2. Model HP 8311B Specifications and Supplemental Performance Characteristics (11 of 15)

AMPLITUDE MODULATION

(The following specifications apply when the HP 8341B is internally leveled, for waveforms
whose envelope peak I1s at least 1 dB below maximum specified power Unless noted, pulse
moduiation must be OFF, however, the HP 8341B is capable of simultaneous amplitude and

pulse modulation. See Section I, Operation.)

AM DEPTH: 0 to 90%

AM SENSITIVITY (at 1 kHz rate and 30% Depth):
100%/V +5% RF amplitude 1s inearly controlled by varying AM input between 0 and +1 Volt
PULSE ON: 100%/Volt typically for rates less than 0.1/Settling Time.

AM BANDWIDTH (relative to 1 kHz rate at 30% Depth):
DC coupled, 3 dB point =100 kHz

PULSE ON: DC coupled, 3 dB point =PRF /20, typically
(Refer to Pulse Modulation specs for a more complete description.)

AM FREQUENCY RESPONSE (FLATNESS) (relative to a 1 kHz rate at 30% depth, DC to 10 kHz):

+0.20 dB

DISTORTION: Typical distortion values are given in Figure 5.

7

HARMONIC DISTORTION()

MODULATION DEPTH

Figure 5. Typical AM Distortion for Various Modulation Rates and Depths

INCIDENTAL PHASE MODULATION (in peak radians) (Rates <10 kHz, 30% Depth): <0 4 typically

INCIDENTAL FM: Incidental Phase Modulation X Modulation Frequency

AM INPUT IMPEDANCE: Nominally 600 Ohms.

FREQUENCY MODULATION

MODULATION RATE: 50 kHz to 10 MHz (3 dB bandwidth)

PEAK DEVIATION: The lesser of 10 MHz or:
n X Mod Rate

where n = harmonic multiplication number (1 to 3). Refer to Frequency Ranges and Bandswitch Points Description.

DEVIATION ACCURACY: +10% (at 100 kHz rate)

SENSITIVITY: 1 MHz/Volt or 10 MHz/Volt

INPUT IMPEDANCE: Nominally 50 Ohms

HP 8340B/41B

Supplemental Performance Characteristics are in italics.
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Table I-2. Model HP 8341B Specifications and Supplemental Performunce Characteristics (12 of 15)

SWEEP TIME

RANGE:
10 milliseconds to 200 seconds forward sweep times

Fastest possible sweep typically cycles once every 40 ms, fastest possible full band sweep typically cycles once
every 150 ms.

MAXIMUM SPEED: Nominally 600 MHz/ms
RESOLUTION: Approximately 0.1% of current sweep time value
ACCURACY: +5% (sweeptimes <50 seconds)

INPUTS

PULSE MODULATION INPUT
Front panel BNC female input connector. TTL compatible (open circuitis TTL high level and keeps RF on). Damage
fevel is +12 Vdc, —20 Vdc

AMPLITUDE MODULATION INPUT
Front panel BNC female input connector. Nominal input impedance is 600 Ohms.

FREQUENCY MODULATION INPUT
Front panel BNC female connector Nominal input impedance is 50 Ohms Full scale input voltage = +1 vac.
Damage to internal circuitry will result if a signal with a peak voltage of +8 vac or greater is input.

LEVELING EXT INPUT
Front panel BNC female input connector. Used for power meter leveling or crystal detector leveling Input imped-
ance in XTAL or METER modes 1s nominally 1 MOhm Refer to EXTERNAL LEVELING specifications.

FREQUENCY STANDARD EXT
Rear panel BNC female connector. Accepts 5 or 10 MHz signal from internal or external timebase. A BNC jumper
connects this input to the HP 8341B's FREQUENCY STANDARD INT output for operation form HP 8341B's internal
timebase External signal input must be 5 MHz + 50 Hz or 10 MHz +100 Hz, 0 to + dBm. Nominal input impedance
is 50 ohms.

EXT TRIGGER INPUT
Rear panel BNC female connector. Triggers single sweep. Trigger signal must be >2 Vdc (10 Vdc max) and wider
than 0 5 microseconds Nominal input impedance 1s 2 kOhms.

STOP SWP IN/OUT:
Rear panel BNC female connector. TTL high while sweeping, stops sweep when grounded externally. TTL low
when HP 8341B stops sweep.

HP 8755C INTERFACE
Rear panel. Connects via cable (HP Part No. 8120-3174) to HP 8755C Scalar Network Analyzer to provide Alternate
Sweep function.

HP 8410B INTERFACE
Rear panel 25-pin D-type connector Permits multi-octave operation of HP 84108/C Network Analyzer with
HP 8341B via interface cable {HP Part No. 08410-60146). Also provides duplicates of these functions: Ext Trigger
Input, Mute Output, Penlift Output, Neg Blank, and Z-Axis Blank/Mkrs. Also provides an input for a switch closure
to execute the UP key function.

Supplemental Performance Characteristics are in jtalics.
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‘ Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (13 of 15)

OUTPUTS

RF OUTPUT
Front panel Type N Female connector. Frequency output range is 10 MHz to 20.0 GHz. Nominal output impedance
is 50 Ohms. SWR is shown in RF OUTPUT characteristics.

SWEEP OUTPUT
Front and rear panel BNC female connectors. Supplies a voltage proportional to the sweep that ranges from
approximately 0 Vdc (at start of sweep) to approximately +10 Vdc (at end of sweep), regardless of sweep width. In
CW mode, the dc voltage is proportional to percentage of full 10 MHz to 20.0 GHz range.

0.5V/GHz
Rear panel BNC female connector which outputs a voltage proportional to the instrument’s output frequency
(0.5V/GHz). Nominal load impedance should be greater than or equal to 4 KOhms. Accuracy of this signal is
+1% =2mV. This signal is intended for use with millimeter-wave source systems. This output can be changed to
1.0V/GHz (for use with the HP 8410C) by adding jJumpers W1 and W2 on the A28 SYTM Driver board The maximum
output voltage of this signal is 19 vdc.

10 MHz REF OUTPUT
Rear panel BNC female connector. Qutput power level is nominally 0 dBm, Output impedance is nominally
500hms.

FREQUENCY STANDARD INT
Rear panel BNC connector. Output frequency 10 MHz, output power nominally 3 dBm, 50 Ohm nominal output
impedance Jumpered to FREQUENCY STANDARD EXT for operation from HP 8341B's internal tmebase

MUTE OUTPUT
Rear panel BNC female connector. Mutes servo motor of X-Y recorder when the HP 8341B crosses a band

switchpoint.

‘ PENLIFT OUTPUT J13

For operation with X-Y recorders. PENLIFT disables an X-Y recorder’s ability to lower its pen during sweep retrace.
If [SHIFT] [LINE] is pressed on the front panel, PENLIFT will also disable the pen during forward sweep band
switchpoints. Because of X-Y recorder limitations PENLIFT will always disable the X-Y recorder’s pen at sweep
times under 5 seconds
PENLIFT enables pen operation by providing a current path to ground for the X-Y recorder's pen solenoid The
voltage at the PENLIFT output Iin this state will be approximately 0 Vdc. Circuit impedance in this state is
approximately .5 Ohms.
PENLIFT disables pen operation by not providing a current path to ground for the X-Y recorder’s pen solenoid. The
voltage on the PENLIFT output will be equal to the X-Y recorder's pen solenoid supply voltage. Circuit impedance in
this state is very high.

NEG BLANK
Rear panel BNC female connector. Supplies negative rectangular pulse (approximately —5 Vdc into 2 kOhm load)

during the retrace and band switchpoints of the RF output.

Z-AXIS BLANK/MKRS
Rear panel BNC female connector Supplies positive rectangular pulse (approximately +5 Vdc into 2 kOhms)
during the retrace and band switchpoints of the RF output. Also, supplies a —5 Vdc pulse when the RF is coincident

with a marker frequency (intensity markers only).

AUX OUT
Rear panel Type-N female connector Provides a2 3to 7.0 GHz fundamental oscillator output, nominally 0 dBm and

50 Ohm output impedance.

Supplemental Performance Characteristics are in italics
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (14 of 15)

REMOTE OPERATION

All functions (except line power) may be programmed via the Hewlett-Pachard Interface Bus (HP-IB). Detailed Remote
operation information is included in Section 1ll, Operation.

GENERAL

ENVIRONMENTAL
Temperature: Operation at 0 to +55°C, except as noted in electrical specifications.
Humidity: Passes 5 day cycling, +40°C, 95% relative humidity.

EMI: Controlled and radiated interference is within the requirements of CE03 and REO2 (relaxed by 10 dB) of
MIL STD 461A, and within the requirements of VDE 0871/1978, Level B and CISPR publication 11 (1975)

WARM-UP TIME

Operation: Requires 30-minute warmup from cold start, 0 to +55°C. Internal temperature equilibrium is reached
after 2-hour warmup at stable outside temperature.

Frequency Reference: Reference time base is kept at operating temperature in STANDBY mode with the instru-
ment connected to the ac power. For instruments disconnected from ac power for less than 24 hours, the aging
rate 1Is <1 % 10—9/day after a 72-hour warmup.

POWER REQUIREMENTS
47.5 to 66 Hz, 100, 120, 220, or 240 volts { +10%), Typically, 500 VA maximum (40 VA in STANDBY). I

WEIGHT
Net Weight: 34 kg (75 Ib)
Shipping Weight: 52 kg (112 Ib)

DIMENSIONS
TOP Q
j4——425 5 mm({16 75 m)—T l¢—609.6 mm{24.0 in)—————»]
188 mm
REAR (74 in) SIDE

Figure 6. Instrument Dimensions

Supplemental Performance Characteristics are in italics. ‘
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Table 1-2. Model HP 8341B Specifications and Supplemental Performance Characteristics (15 of 15)

NOTES

1. Maximum leveled power from 35°C to 55°C will typically be degraded from these specifications by no more than 2 dB.

2. Internally leveled, AM off. The POWER dBm display monitors that actual output power, giving accurate readings
when unleveled, externally leveled, or when amplitude modulating with a signal that has a dc component. In these
modes, the accuracy typically degrades by +0.1 dB over the tabulated values. The ENTRY DISPLAY shows the
desired power level, or the desired external detector output voltage, exclusive of modulation.

3. The ALC loop typically operates up to +20 dBm to enhance usability at those frequencies where leveled power
greater than the maximum specified is available.

Supplemental Performance Characteristics are in italics.
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Section II: Installation

INTRODUCTION

This section provides installation instructions for the HP 8340B/41B Synthesized Sweepers. This
section also includes information about initial inspection, damage claims, preparation for use, pack-
aging, storage and shipment, and Operation Verification.

INITIAL INSPECTION

Inspect shipping container for damage. If the shipping container or cushioning material is damaged, it
should be kept until the contents of the shipment have been checked for completeness and the
instrument has been checked mechanically and electrically. The contents of the shipment should be
as shown in Figures 1-1 and 1-2. Procedures for checking electrical performance are given in Section
IV, Performance Tests. Performance Test imits are also given in Section IV. If an instrument failure is
suspected, refer to Appendix A, In Case of Difficulty. If there 1s any electrical or mechanical defect, or if
the shipment is incomplete, notify the nearest Hewlett-Packard office if the shipping container is
damaged, or if the cushioning material shows signs of stress, notify the carrier as well as the Hewlett-
Packard office. Keep the shipping materials for carrier's inspection. The HP office will arrange for
repair or replacement without waiting for claim settiement.

PREPARATION FOR USE

Power Requirements

The HP 8340B/41B Synthesized Sweepers require a power source of 100, 120, 220, or 240 Vac
(£10%), 47.5 to 66 Hz, single-phase. Power consumption is approximately 500 VA (40 VA in
STANDBY).

Line Voltage and Fuse Selection

To prevent damage to the instrument, make the correct line voltage and
fuse selection before connecting line power to the instrument.

HP 8340B/41B Installation 2-1



Figure 2-1 llustrates the line voltage selection cam and fuse location in the power line module on the
rear panel of the HP instrument. Select the line voltage and fuse rating as follows:

a. Measure the ac line voltage available.

b. Referto Table 2-1 Remove the line voltage selection cam from the line module. Select the correct
position of the cam (shown in Figure 2-1) by matching the measured ac line value to the correct
range indicated in the table. Note that the line voltage ranges given are within +10% of the
nominal line voltage. If the available line voltage does not fall within this range, you must use an
autotransformer between the power source and the HP instrument to bring the line voltage within
tolerance.

c. Install the line voltage selector cam in the power line module as shown in Figure 2-1.

d. Select the proper fuse to install. The fuse ratings are indicated in Table 2-1 as well as next to the
power line module on the rear panel of the instrument.

Power Cable

In accordance with international safety standards, this instrument 1s equipped with a three-wire power
cable When connected to an appropriate power line outlet, this cable grounds the instrument cabinet.
Table 2-2 shows the styles of plugs available on power cables supplied with Hewlett-Packard instru-
ments. The HP Part Numbers indicated are part numbers for the complete power cable/plug set. The
specific type of power cable/plug shipped with the instrument depends upon the country of shipment
destination.

The offset prong of the three-prong connector is the grounding pin The protective grounding feature

may be preserved when operating the HP 8340B/41B from a two-contact outlet by using a three-

prong to two-prong adapter and connecting the green wire of the adapter to ground. An adapter is ‘
available (for US connectors only) as HP Part Number 1251-0048.

Table 2-1. Line Voltage/Fuse Selection

Measured Line Voltage Fuse/
ac Line Voltage Selection Cam HP Part Number
90 to 110 volts 100 211508010
108 to 132 volts 120 21100005
198 to 242 volts 220 o103
216 to 264 voits 240 o1 L0002

HP-IB Address Selection

The HP 8340A/41B is addressed by an instrument controller on the HP-IB bus by means of a two-digit

numerical HP-IB address. This address is set at the factory to 19 but it may be reset by the user to any

value between 0 and 31. The HP-IB address is displayed in the ENTRY DISPLAY window upon power

up. Pressing [SHIFT] [LOCAL] will also cause the current HP-IB address of the HP instrument to be

displayed inthe ENTRY DISPLAY The HP-IB address may be changed by entering the key sequence:

[SHIFT] [LOCAL] (new address value; between 0 and 31) [Hz] For example, to set the HP-IB Address

to 12, press [SHIFT] [LOCAL] [1] [2] [Hz]. The HP-IB address is retained in memory when the .
instrument 1s iIn STANDBY as well as when ac line power is removed from the instrument.

2-2 Installation HP 8340B/41B



N
AN
ASAAANAEY 3
ARERREAR S
A
"
N

N i
S |

SAPNWINTER
R \\)}\&fﬂ\\%}
Q8

~U

CAUTION:

Do not attempt to rotate the voltage
selector cam while it is installed in
the line module or non-repairable
damage will result. The cam must be
completely removed from the line
module, rotated to the proper posi-
tion, and reinstalled. Refer to the
instructions below.

Replacement of fuse
Pry open line module cover door
Pull out fuse carrier.
Insert fuse of proper rating.
Place carrer back into line module

Selection of Operating Voltage

—_

Pry open line module cover door.

2 REMOVE CAM FROM THE LINE
MODULE.

3. Rotate the cam to the desired voltage.
(When the line module cover is closed,
the selected voltage will be visible
through a small window.)

4 Insert the cam back into the line module.

5 Close the line module cover door

Figure 2-1. Power Line Module

NOTE

An instrument address that is input by the above [SHIFT] [LOCAL]
sequence is stored in a memory area referred to as working memory.
This address will remain in effect as long as the battery backup circuit is
operating properly or until the address is changed with another [SHIFT]

[LOCAL] sequence.

Interface Function Codes

The Interface Function Codes for the HP 8340B/41B are an alphanumerical coded set that describes
its operational capabilities on the HP-1B bus. The codes for the instrument are.

SH1, AH1, T6, TEO, L4, LEO, SR1, RL1, PPO, DC1, DT1, C0, C1, C2, C3, C28, E1.

Mating Connectors

All of the externally mounted connectors on this instrument are listed in Table 2-3. Opposite each
connector is an industry identification, the HP part number of a mating connector, and the part number

of an alternate source for the mating connector.

HP 8340B/41B
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Table 2-2. AC Power Cables Avalluble

Cable Cable Cable
Plug Type! HP Part |CD3 Plug Description2 [Length Color For Use in Country
Number? (inches)
250V 8120-1351 0 | Straight BS1363A 90 Mint Gray | United Kingdom,
8120-1703 6 |90 90 Mint Gray | Cyprus, Nigeria,
e Zimbabwe, Singapore
L N
(-
8120-1369 0 Straight ZNSS198/ASC112 79 Gray Australia,
8120-0696 | 4 | 90° 87 Gray New Zealand
250V 8120-1689 | 7 | Straight CEE7-VII 79 Mint Gray | East and West Europe,
EN 8120-1692 | 2 | 90° 79 Mint Gray | Saudi Arabia, Egypt
Y ) Republic of So Africa,
O < India (unpolarized in
M L many nations)
125V 8120-1348 | 5 | Straight NEMA5-15P 80 Black United States,
— 8120-13%8 | 5 | 90° 80 Black Canada, Japan
/ Q 8120-1754 | 7 | Straight NEMAS5-15P 36 Black {100V or 200V),
E 8120-1378 1 Straight NEMAS5-15P 80 Jade Gray | Mexico, Philippines,
”D DL 8120-1521 6 |90 80 Jade Gray | Tawan
8120-1676 | 2 | Straight NEMA5-15P 36 Jade Gray
250V 8120-2104 | 3 | Straight SEV1011.1959 79 Gray Switzerland
24507, Type 12
E
250V 8120-0698 | 6 | Straight NEMAG6-15P United States, Canada
~E ™
SRV
( Lo
\mp.
220V 8120-1957 | 2 Straight DHCK 107 79 Gray Denmark
N 8120-2956 | 3 | 90° 79 Gray
<Cl )
N
AN
250V 8120-1860 | 6 | Straight CEE22-VI
(System Cabinet Use)

S

1. E = Earth Ground; L = Line, N = Neutral

2. Part number shown tor plug s industry identifier for plug only. Number shown for cable is HP Part Number for complete cable ncluding plug
3. The Check Digit (CDj 1s a coded digit that represents the specific combination ot numbers used in the HP Part Number. It should be supphed

with the HP Part Number when ordering any ot the power assemblies hsted above, to expedite speedy delivery

2-4
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HP-IB, HP 8410, and HP 8755C INTERFACE Connectors

Figure 2-2 shows the signal/pin configuration of the rear panel HP-IB connector. The same informa-
tion is shown for the HP 8410 INTERFACE connector in Figure 2-3 and for the HP 8755C INTERFACE
connector in Figure 2-4.

Internal Oscillator Selection and Warmup Time

The rear panel FREQUENCY STANDARD toggle switch (shown in Figure 2-5) must be in the INT
position and the rear panel BNC jumper cable must be connected between the INT and EXT connec-
tors for the instrument to operate properly when using the internal time base standard. By disconnect-
ing the jumper from the INT connector, setting the switch to EXT. and injecting a 10 MHz signal
(approximately +3 dBm, 50 Ohm nominal input impedance) from an external source. the HP
8340B/41B can be phase locked to other instruments in a specific test setup. Sharing a common
frequency reference will elminate frequency errors between the instruments due to varying internal
oscillator frequencies.

The instrument must be connected to the ac power line in order to keep the internal time base
frequency standard oven at operating temperature. The instrument requires approximately 30 min-
utes to warm up from a cold start before the front panel OVEN annunciator goes out. Internal tem-
perature equilibrium is reached after approximately 2 hours with a stable outside temperature. Refer
to the instrument specifications in Section |, General Information, in this volume for additional informa-
tion on warm up times.

Operating Environment
Temperature. The instrument may be operated in temperatures from 0°C to +55°C.

Humidity. The instrument may be operated in environments with humidity from 5% to 80% relative at
+25°C to +40°C. However, the instrument should also be protected from temperature extremes that
could cause condensation within the instrument.

Altitude. The instrument may be operated at pressure altitudes up to 4572 meters (approximately
15.000 feet).

Cooling. The HP 8340B/41B obtain all of their cooling airflow by forced ventilation from the fan
mounted on the rear panel. The cooling airflow path is as follows: into the fan from the rear of the
instrument, past the internal circuitry, and out the vents in the right side panel and the rear panel heat

sink assembly.
CAUTION

Ensure that all airflow passages at the rear and sides of the instrument
are clear before installing the instrument in its operating environment.
This is especially important when using the instrument in a rack mounted
configuration.

Front Handles Kit

All standard instruments are supplied with a front handles kit. This kit must be installed by the user as
illustrated in Figure 2-6.

HP 8340B/41B Installation



Table 2-3. Model HP 8340B/41B Mating Connectors

HP 8340B/41B Connector

Mating Connector

Connector Name

Industry ldentification

HP Part Number

Alternate Source

J1 SWEEP OUTPUT

J7 SWEEP OUTPUT

J8 10 MHz REF OUTPUT
JOINT

J10 EXT

J11 EXT TRIGGER INPUT
J12 MUTE OUTPUT

J13 PEN LIFT OUTPUT
J14 NEG BLANK

J15 Z-AXIS BLANK/MKRS
J16 STOP SWP INJOUT

BNC (female)

J2 PULSE BNG (f | 1951-0256 Specialty Connector
emale -

13 AM ) 25-P118-1

J4 EXT (Leveling) INPUT

J5 RF OUTPUT** APC 3 5 (male) Any precision 3 5mm NJA

(HP 8340B) (female)

J5 RF OUTPUT** Type N (female) Any industry standard Type N/A

(HP 8341B) N (male)

J6 0.5V/GHz

1251-0256

Specialty Connector
25-P118-1

J17 8755C INTERFACE*"

Audio 3-Pin Connector

N/A

Switchcraft TA-3F

J18 8410 INTERFACE

25-Pin D Series

1251-0063

ITT Cannon DBM-25P

Any industry standard 50

(HP 8341A)

J19 AUX OUTPUT Type N (female) (50 ohm) ohm Type N (male) N/A
J20 RF QUTPUT** APC 3 5 (male) Any precision 3 5mm N/A
(HP 83408B) {female)

J20 RF OUTPUT Type N (female) Any industry standard Type N/A

N (male)

J21 HP-1B***

24-Pin Micro Ribbon

1251-0293

Amphenol 57-30240

A 1219mm (48 inch) capble assembly with a Switchcratt TA-3F Augio 3-pin connector on each end 1s supplied with the Model 8755C Swept
Amplitude Analyzer as the Alternate Sweep Intertace Cable The complete cable may be ordered separately as HP Part Number 8120-3174
The ALT SWP INTERFACE connector J17 signal/pin configuration 1s shown in Figure 2-4

Options 004 and 005 only, delete J5, add 420
HP-IB intertace conngctor J21 signal/pin configuration 1s shown in Figure 2-2

2-6 Installation
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GND HP-1B — - GND HP-IB <—— CONNECT TO
GND HP-18 I E H4— ATN EARTH
GND HP-1B 17 m— SRQ GROUND
GND HP-1B = H- IFC
GND HP-IB t+ H— NDAC
GND HP-IB —+ H— NRFD
GND HP-IB —{}+ H- DAV

REN —i H— EOI

D108 H— D104

D107 1t Cis - D103

D106 —H H— D102

D105 F— D1

\// NOTE
The HP-IB logic levels are

TTL compatible. ie. true
state 0 V dc to 0.4 V dc,

False State +2.5 V dc to

+5 Vdc

Mnemonic Description
L ATN LOW = Attention control line
L DAV LOW = Data Valid control line
L DIO1 thru 8 LOW = Data Input/Output control lines
L EOI LOW = End Or Identify control line
L IFC LOW = Interface Clear control line
L NDAC LOW = Data Not Accepted control line
L NRFD LOW = Not Ready For Data control line
L REN LOW = Remote Enable control ine
L SRQ LOW = Service Request control line

HP 8310B/41B

Figure 2-2. HP-IB Connector Signal/Pin Configuration

Installation
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HP 8410C INTERFACE CONNECTOR J17
(As seen from rear panel)

14 1516 17 18 19 20 21 22 23 24 25

CO00O00000OO0O0O
Q0000 ODOOOOO0O

1 2 3 4 5 6 7 8 9 10 11 12 13

Pin Mnemonic Descriptiont In/Out2
1 No Connection
2 Z-AXIS LOW=Marker Pulse (+5V) Output
3 No Connection
4 LALTSEL Alternate Sweep (LSTTL) Output
5 LSSP LOW=Stop Forward Sweep Request input/Output3
6 +5.2V +5 Volts (100 mA Max.) Output
7 No Connection
8 MUTE LOW=RF Blank Request (LSTTL) Input
9 EXT TRIG HIGH=External Trigger Sweep (LSTTL) Input
10 PEN LIFT HIGH=Pen Lift Output3
11 No Connection
12 No Connection
13 No Connection
14 NEG BLANK LOW=Blanking Pulse (—5V) Output
15 No Connection
16 LRETRACE LOW=Retrace Strobe (LSTTL) Output
17 LALTEN LOW=Alternate Sweep Enable (LSTTL) Output
18 No Connection
19 GND Digital Ground/Pen Lift Return
20 No Connection
21 No Connection
22 LSTEPUP LOW =Step Advance (SW. to GND) (0.4V) Input
23 No Connection
24 8410B TRIG HIGH=Synchronizer Trigger (LSTTL) Output
25 No Connection

1. LSTTL Logic Levels INPUTS: Low <0.8 Vcd, High =2 0 Vdc
OUTPUTS: Low =< 0.4 vac, High =2.4 Vdc

2 Control of input lines can be accomplished by contact closure to ground tor a logic low level and open circurt for a logic high level

3. Open Collector Output

2-8

Figure 2-3. HP 8410 INTERFACE Connector Signal/Pin Configuration
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ALTERNATE SWEEP INTERFACE CONNECTOR J17

(viewed from rear of instrument)

HP 8755C
ALT SWP
INTERFACE

. - Wire A62J31
Pin Mnemonic Description Level Color Code Pin Source
1 LALTEN LOW to Externally TTL OUTPUT 9-1-5 23 A57P1-60
Enable ALT SWP
Mode in HP 8755C
2 LALTSEL Channel Select (HIGH TTL OUTPUT 9-1-6 24 A57P1-59
=Channel 1, LOW
=Channel 2)
3 LRETRACE LOW During Retrace TTL OUTPUT 9-1-7 25 A57P1-58

HP 83

Figure 2-4. HP 8755C INTERFACE Connector Signal/Pin Configuration

FREQUENCY
STANDARD

Figure 2-5. Rear Panel FREQUENCY Standard Switch

Chassis Slide Kit (Option 806)

Option 806 instruments are supplied with a Chassis Slide Kit that must be installed by the user. This kit
and its mounting instructions are illustrated in Figure 2-7.

Rack Flange Kit (Option 908)

Option 908 instruments are supplied with a Rack Flange Kit. This kit includes only rack flanges; it does
not include handles. Mounting instructions are illustrated in Figure 2-8.

Rack Mounting with Handles (Option 913)

Option 913 instruments are supplied with rack mount flanges and front handles. This kit may be
installed by the user as illustrated in Figure 2-9.

40B/41B
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STORAGE AND SHIPMENT

Environment

The instrument may be stored or shipped In environments within the following imits-

Temperature ................. ... —40°Cto +75°C
Humidity .......... .. ... i e . D% 10 95%

relative at 0° to +40°C
Altitude ............ ... .. .. ... ... Up t0 15240 meters
(Pressure) (approximately 50,000 feet)

The Iinstrument should also be protected from sudden temperature fluctuations that could cause
condensation in the instrument

Packaging

Onginal Packaging Containers and materials identical to those used in factory packaging are avail-
able through Hewlett-Packard offices. Original packaging items are shown in Figure 2-10. The instru-
ment front handles must be replaced by the shipping bars when the original packaging materials are
used. If the instrument is being returned to Hewlett-Packard for servicing, attach a tag indicating the
type of service required, return address, model number, and full serial number (located on rear panel
serial plate). Mark the container FRAGILE to assure careful handling. In any correspondence, refer to
the instrument by model number and full serial number.

Other Packaging. The following general instructions should be used for repackaging with commer-
cially avallable packaging materials: ‘

a. Wrap the instrument in heavy paper or plastic. If shipping to a Hewlett-Packard Office or Service
Center, attach a tag indicating the type of service required, return address, model number, and full
serial number.

b. Use a strong shipping container.

c. Useenough shock-absorbing material around all sides of the instrument to provide a firm cushion
and to prevent movement inside the container. Protect the control panel with cardboard.

d. Seal the shipping container securely.
e. Mark the shipping container FRAGILE to assure careful handling.

f. In any correspondence, refer to the instrument by model number and full serial number

Blue Service Tags

Before sending the instrument back to the HP Service organization, attach a blue service tag, located
at the rear of this section, to the instrument. Fill out the tag thoroughly to aid the service technician in
isolating the specific fault(s) as quickly as possible.

INCOMING INSPECTION PROCEDURE

Several forms of an incoming inspection procedure are available in this manual. Section Ill, Operation,
in this volume includes a section on ‘Getting Acquainted with the HP 8340B/41B"" that may be used to
quickly verify operational functions when the intstrument is first received. Section IV, Performance
Tests, and the HP-IB Operation Verification procedure (also located in Section IV) should be used to
verify that the instrument matches its published specifications and performance characteristics.
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METRIC FRONT HANDLE KIT

HP PART NUMBER 5061-9690

CONTENTS
QTy. PART NO.
2 ...............FRONTHANDLEASS'Y ... ............ 5060-9900
2 .. FRONT HANDLE TRIM ...... e 5020-8897
8 .......... M4x0.7x10 FH 90', SCREW (METRIC) ..........0515-0896

ey

S HOL B

X7 (o 4

N

INSTRUCTIONS

1. Remove side trim strips.
2. Attach front handle assembly with 4 screws per side.
3. Press front handle trim in place.

Figure 2-6. Mounting the Front Handles Kit
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1. Remove feet assemblies, shipping bars, information card tray (not shown), and side covers.
2. Install new rack flanges and handles. Use screws packaged with rack flange kit.

Mounting Hardware
for HP
Systems Enclosures

Mounting Hardware
for non-HP
Systems Enclosures

Install new covers (perforated cover i1s mounted on right side of instrument as seen from front).
Remove inner slide assemblies from outer slide assemblies.

Secure side covers in place by mounting inner slide assemblies to instrument.

Install outer slide assemblies to system enclosure using the appropriate hardware.

Lift instrument into position. Align inner and outer slide assemblies. Slide instrument into rack.
Realign hardware as needed for smooth operation.

No o sow

Figure 2-7. Chassis Slide Kit Mounting Instructions (Option 806) (1 of 2)
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HP Part Number Qty CcD Description
5061-9772 1 6 Rack Mount Kit, Metric
(Includes the following parts)
5020-8875 2 2 RACK MOUNT FLANGE
0515-1106 8 2 M4X0.7X16 P H.
Handles Kit
5061-9690 1 7 (Refer to Figure 2-6)
- 5060-9884 1 9 SIDE COVER — LEFT
5060-9942 1 0 SIDE COVER — RIGHT (PERFORATED)
Slide Kit. Metric (HP Systems Enclosures)
1494-0059 1 7 (Includes Inner and Outer Slides)
Slide Adapter Kit, Metric (NON-HP systems Enclosures)
1494-0061 1 1 ADAPTER BRACKETS, Metric

All above parts may be ordered as the Chassis Slide Kit, HP Part Number 08340-60136.

Figure 2-7. Chassis Slide Kit Mounting Instructions (Option 806) (2 of 2)

HP 8340B/41B Installation
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METRIC RACK MOUNT KIT
WITH FRONT HANDLES REMOVED

HP PART NUMBER 5061-9678 (OPTION 908)

CONTENTS

PART NO.
e 5020-8863
e 0515-1114

INSTRUCTIONS

Remove side trim strips

Remove 4 screws and one front handle assembly per side.
Attach rack mount flange with 4 screws per side.

Remove feet and tilt stands before rack mounting.

PP

2-14

Figure 2-8. Rack Flange Kit Mounting Instructions (Option 908)
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METRIC RACK MOUNT KIT FOR
CABINETS WITH PREVIOUSLY
ATTACHED HANDLES

HP PART NUMBER 5061-9772 (OPTION 913)

CONTENTS
QTY. PART NO.
2 .. . . . RACK MOUNT FLANGE ... . .... . . 5020-8875
8 ........ .. M4X0.7X16.H. SCREW (METRIC) ........... 0515-1106

INSTRUCTIONS

Remove side trim strips.
Remove 4 screws per side.
Attach rack mount flange and front handle assembly with 4 new longer screws per side

oS

Remove feet and tilt stands before rack mounting.

Figure 2-9. Rack Mounting Kit with Handles (Option 913)
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{8 PLACES)
2 1
(2 PLACES)

(H .

“ |

‘ L2 S Q | @ J

8 |
2 l‘“ (4 PLACES)
'\
3
item Qty HP Part No. g Description
1 8 9220-2733 7 FOAM PADS — TOP CORNERS, BOTTOM CORNERS
2 1 9211-4369 2 CARTON — INNER
3 1 9211-4370 3 CARTON — OUTER
3 1 9220-4060 7 SIDE PADS — CORRUGATED CARDBOARD
- 1 9222-0069 2 POLY BAG — TO COVER INSTRUMENT (NOT SHOWN)
5 4 4040-1738 3 SHIPPING BARS
- 8 0515-0896 5 SCREW — M4X0.7X10F.H. (TO MOUNT SHIPPING
BARS)
Figure 2-10. Packaging for Shipment using Factory Packaging Materials
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Section III. Operation

INTRODUCTION

The Operation section of this manual consists of the following subsections-

GETTING ACQUAINTED GUIDE describes the basic features and essential operating pro-
cedures for local (front panel) and remote (HP-1B) operation of the HP 8340B/41B. Personnel
using the HP 8340B/41B for the first time should begin with this Guide.

OPERATION: FRONT/REAR PANEL DESCRIPTIONS, HP-IB PROGRAMMING INFORMATION,
and POWER CONTROL/MODULATION FEATURES explains the functions of all front and rear
panel keys, switches, connectors, indicators and displays, all HP-IB codes and programming
procedures, and all the special features associated with power control and modulation. The
front/rear panel information is grouped according to the physical layout of the HP
8340B/41B: Figure 3-1 provides a visual index to the front panel functions, Figure 3-21s an index
to the rear panel functions, and Table 3-1 provides a cross reference between functions/modes
and the front panel keys. The HP-IB programming information begins with Table 3-2, which lists
all code mnemonics, and the codes and procedures are explained in the subsequent text. The
power control and modulation information describes the special procedures that can be used to
enhance the performance of these functions.

PROGRAMMING NOTES contain supplemental HP-IB programming information Two Program-
‘ ming Notes are included:

Quick Reference Guide for the HP 8340B/41B Synthesized Sweepers succinctly lists the
input programming codes, and was written for the experienced operator.

Introductory Operating Guide for use with the HP 9826A or HP 9836A BASIC-language
computers provides a detailed explanation of HP-IB programming.

OPERATING GUIDES contain specialized application information This section contains four
Operating Guides (in addition to the Getting Acquainted Guide)’

Use with X-Y Recorders explains interfacing of the HP 8340B/418 to HP X-Y recorders.
External Leveling of the HP 8340B/41B describes using crystal detectors or power meters.

Use with the HP 8410B/C Network Analyzer shows interconnections between the HP
8340B/41B, the Network Analyzer, polar and rectangular displays, and transmission/
reflection test sets.

Use with the HP 8755 Frequency Response Test Set describes interfacing procedures for
the HP 8340B/41B and this scalar network analyzer system.

Contact the nearest HP Sales and Service Office for copies of other Programming Notes and Operat-
ing Guides as they become avallable
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SAFETY {‘

Before applying power, refer to SAFETY CONSIDERATIONS in Section | of this manual. The informa-
tion, cautions, and warnings in this manual must be followed to ensure safe operating conditions for

the instrument and the operator.

Before the instrument's line power cord is plugged in, all protective earth
terminals (‘“‘ground’ connections), extension cords, auto-transformers and
other devices that are connected to the HP 8340B/41B should be connected
to a protective earth-grounded socket. Any interruption of the protective
earth grounding will cause a potential shock hazard that could result in
personal injury.

Only fuses with the required current rating and specific type should be
used. Do not use repaired fuses or short circuit the fuse holder; to do so
could cause a shock or fire hazard.

CAUTION

Before the instrument’s line power cord is plugged in, the line power mod-
ule must be set to the voltage of the power source or damage to the instru-
ment may resulit.

ADDITIONAL OPERATING INFORMATION ‘
Located underneath the HP 8340B/41B Synthesized Sweepers are pullout information cards that
summarize the operating procedures and programming codes for the instruments.

If further information is necessary, contact the nearest Hewlett-Packard Sales and Service Office. The
world-wide locations of HP offices are listed inside of the back cover of this manual.
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Section IV: Performance Tests

INTRODUCTION

The procedures in this section test the HP 8340B and HP 8341B's electrical performance using the
specifications given in Section | as the performance standards. These tests are intended for use in
incoming inspection, calibration verification, and post-repair performance verification. All tests can be
performed without access to the interior of the instrument. An HP-1B Operation Verification procedure
is also provided at the end of this section to verify proper HP-1B operation of the instrument.

RECOMMENDED TEST EQUIPMENT

Table 4-2 is a complete list of all required equipment for the tests and adjustments supplied in Section
IV, Performance Tests, and Section V, Adjustments. Test equipment other than that noted in the table
may be substituted if it meets or exceeds the critical specifications indicated in the table.

TEST RECORD

Results of the Performance Test procedures may be tabulated on the test record card located at the
end of this section. Each test lists all of the tested specifications and their acceptable limits. The
results recorded at incoming inspection can be used for comparison In periodic maintenance and
troubleshooting and after repairs or adjustments have been made.

CALIBRATION CYCLE

This instrument requires periodic verification of performance. The instrument should be checked
using the following performance tests at least once every year.

NOTE

The acronym “DUT” (Device Under Test) is used to describe the HP
8340B or 8341B (HP 8340B/41B) under test. The acronym “LO" is used to
describe the Local Oscillator.

Options 001, 005, 006, and 007 apply only to HP 8340B's

HP 8340B/41B Performance Tests 4-1



Table 4-1. List of Manual Performance Tests'

B Test Number Performance Test Title Page
4-1 Internal Time Base Aging Rate 4-9
4-2 Frequency Range and CW Mode Accuracy 413
4-3 Sweep Time Accuracy 4-19
4-4 Swept Frequency Accuracy 4-21
4-5 Maximum Leveled Output Power and Power Accuracy 4-25
4-6 External Leveling 4-33
4-7 Spurious Signals Test (10 MHz to 22 GHz - HP 8340B) 4-37

(10 MHz to 20 GHz - HP 8341B)

4-8 Spurious Signals Test (22 to 26.5 GHz - HP8340B only) 4-41

4-9 Single Sideband Phase Noise 4-45
4-10 Power Sweep Test 4-53
4-111 Pulse Modulation ON/OFF Ratio Test 4-55
4-121 Pulse Modulation Rise and Fall Time Test 4-57
4-131 Pulse Modulation Accuracy Test 4-63
4-141 Pulse Modulation Video Feedthrough Test 4-67
4-15 Amplitude Modulation Test 4-71
4-16 FM Accuracy and Flatness 4-75
4-172 HP-IB Operation Verification Test 4-83

1.

This test is not applicable to instruments equipped with Option 006, Delete Pulse Modulation

2. This is not a Performance Test. It is included as an additional aid to determine that the HP-18 circuitry 1s operating properly.

4-2
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Table 4-2. Recommended Test Equipment (1 of 5)

- Recommended
- - - u 1
Instrument Critical Specifications Model se
Signature Multimeter Clock Frequency. =20 MHz HP 5005A T
Oscilloscope Duat Channel HP 1741A P.AT
Bandwidth- dc to 100 MHz
Vertical Sensttivity: <5 mV/Div
Horizontal Sensitivity:
50 ns/Div
10 Magnifier
External Sweep Capability
50 Ohm Vertical Input
Oscilloscope Probe 101 Divider Probe HP 10004D T A
Digital Voltmeter (DVM) Range. —50 to +50 Vdc HP 3455A or P.AT
Accuracy. +0.01% HP 3456A
Input Impedance: =10 MOhms
Power Meter Power Range: 1uW to 100 mW HP 436A P.AT
Accuracy: +0.02 dB Option 022
Power Sensors Frequency Range: 10 to 50 MHz HP 8481A P.AT
Power Range: 1 uW to 100mWw
Frequency Range 50 MHz to maximum HP 8485A P.AT
Frequency of DUT
Power Range: 1uW to 100 mW
Frequency Counter Frequency Range: Same as DUT HP 5343A PAT
input Impedance: 50 Ohms Option 011
Frequency Accuracy:
time Base Accuracy + 1 count
Universal Counter Time Interval Range. 100 ns to 200 s HP 5316A P,AT
Spectrum Analyzers Frequency Range: HP 8566A or P.AT
HP 8340B DUT- 0 01 to 22 GHz HP 8566B
HP 83418 DUT- 0.01 to 20 GHz
Must have External Time Base Input
Center Frequency Accuracy in 0 Hz Span.
Same as Time Base Accuracy
Minimum Resolution Bandwidth: =300 Hz
Residual FM: <100 Hz
Log Fidelity: <1 dB
Must have Video Output
Frequency Range: 20 Hz to 40 MHz HP 3585A P, T
Resolution Bandwidth. <3 Hz
Frequency Standard Frequency: 10 MHz HP 5061A P A
Stability: >1 x 10— 10/yr
Synthesized Sweeper (used Frequency Range: Same as DUT HP 8340A P, A
as Local Oscillator in P1 and Must have External Time Base input Opt. 001
A'. and Sweep Generator in Frequency Accuracy.
A" Same as Time Base Accuracy
RF Power Output: = +4 dBm3
Phase Noise: Must meet or exceed HP
8340B/41B
Line Related Spurious Signals’
Must meet or exceed HP 8340B/418B
HP 8340B/41B Performance Tests 4-3




T'able 4-2. Recommended I'est Equipment (2 of 5)

Instrument Critical Specifications Recommended Use'
Model
Signal Generator Frequency. 300 to 400 MHz HP 8654A A
RF Output Power. =0 dBm (or HP 8340B/41B)
Settability: to within +50 kHz
Desktop Computer HP 236, 226, and 216 are equivalent to the HP HP 236 HP-IB
9836, 9826, and 9816 respectively Of the three, HP 226
the HP 236 (9836) 1s suggested HP 216
HP 85F includes HP 83936A ROM Drawer, HP HP 85F
82937A HP-IB Interface, and IO ROM HP Part
No. 00085-15003.
Plotter/Printer ROM For HP 85F, no substitute. HP Part No. HP-1B
00085-10052
Modulation Analyzer No Substitute HP 8301A P
or HP 8902A
Pulse Generator Pulse Width: <100 nS HP 8012B P.AT
Rise Time: =10 ns
Frequency- 20 Hz to 50 kHz
Function Generator Sinewave Amplitude. =1 Vrms HP 3325A P.AT
Sinewave Frequency. dc to 5 MHz
Amplifier Frequency Range: 100 kHz to 1.3 GHz HP 8447F P
Gain- >20 dB
Frequency Range. 2 to 20 GHz HP 8349B P
Gain. 15 dB
Power Supply 0 to 50 Vdc HP 6294A P, A
Voltage Dnift (in 1 hour) < 01% +25 mV
Mixer Frequency Range. 1 GHz to maximum frequency HP Part Number P, A
of DUT 0955-0307
Feedthrough Termination 50 Ohm feedthrough HP 10100C P
Attenuators Frequency Range: same as DUT HP 8493C P, A
Maximum Input Power. > +20 dBm Opt 010
Attenuation. 10 dB
Connectors: APC-3.54
Frequency Range: same as DUT HP 8493C P A
Maximum Input Power > +20 dBm Opt 020
Attenuation- 20 aB
Connectors: APC-3.5
Step Attenuator Frequency Range: DC to 100 MHz HP 355D P
Maximum Input Power: =200 mW avg.
Attenuation 0 to 70 dB, settable in 10 dB steps
Power Splitter Frequency Range: 10 MHz to 26.5 GHz HP 116678 P

Maximum input power. = +20 dBm
Input SWR. <1.3

Output SWR. <1.22

Output tracking: <0.25 dB

44

4. Any precision 3.5 mm adapter may be used in lieu ot APC 35 This is true for any APC 3 5 equipped product mentoned in this manual

Performance Tests
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Table 4-2. Recommended Test Equipment (3 of 5)

. - . Recommended 1
Instrument Critical Specifications Model Use
HP Part No.
Directional Coupler Frequency Range: 1.7 to 26.5 GHz 0955-0125 A
Coupling. 16 dB
Maximum Input Power: 100mW
Adapters APC-35 (f) to Type N (m) 1250-1744 PAT
(2 required for HP 8340B/41B)
(3 required for HP 8341B with FM)
APC-3.5 (f) to APC-3.5 () 5061-5311 PAT
(2 required for HP 8340B)
(1 required for HP 8341B)
APC-3 5 (m) to APC-3.5 (m) 1250-1748 P.AT
(Only used in instruments equipped with FM
- 2 required)
APC-3.5 (m) to Type N (m) 1250-1743 P.A
(1 required for HP 8341B LO)
SMC (f) to BNC (f) 1250-0832 P
SMA Male to BNC Female 1250-1200 P, A
SMA Female to SMA Female 1250-1159 P
Type N Male to BNC Female 1250-1476 P
BNC Female to Dual Banana 1251-2277 P
SMB (m) to SMB (m) 1250-0069 A
Adapter Tees BNC Male-Female-Female 1250-0781 P
SMB Male-Male-Male 1250-06702 T
Active Probe Input Impedance: 100 KOhms HP 1121A T.A
Output Impedance: 50 Ohms
Probe Power Supply For HP 1121A HP 1122A T, A
High Pass Filter Frequency Range: 18.0to 26.5 GHz
(1 each required; use only if Connectors: APC-3.5 Female HP K281C P
DUT is HP 8340B) APC-3 5 Male HP K281C P
Opt. 012
Low Pass Filter Pass 100 MHz and below 9135-0260 P
Reject 150 MHz and above
Crystal Detector Negative HP 8473C P, T
Frequency Range' Same as DUT
Diode (2 required) Peak Inverse Voltage: 400V 1901-0028 P
Average Forward Current. 750 mA
Capacitors 1000 pF (+10%), 100 VDC 0160-4574 P
0.1 uF (+10%), 200 VOC 0160-0168 A
Resistor 1 MOhm, 1%, 0.5 Watt 0757-0059 A
HP 8340B/41B Performance Tests 4-5



Table 4-2.  Recommended Test Equipment (4 of 5)

. - " Recommended
Instrument Critical Specifications Model Use!
HP Part No.
PC Board Extenders 24-pin 08340-60095- T
30-pin 08505-600412 T
36-pin 08505-600422 T
44-pin 08350-600312 T
48-pin 08340-600502 T
62-pin 08340-600962 T
110-pin 08340-600332 T
IC Test Clip 16-pin 1400-07342 T
20-pin 1400-09792 T
Adjustment Tool Fits adjustment slot on components 8830-00242 T
Service Cables BNC (m) to SMB (f) (2 required) 85680-600932 T
SMA (m) to SMA (m) Semi-Rigid 61mm (=2 ft) 2 08340-201242 P.AT
required
SMB (f) to SMB (f) 5061-10222 T
Delay Line — SMA (m) to SMA (m) 08503-20038° P
= 1 meter (3 ft)
Nut Driver 9/16-inch, to replace front panel BNC nuts 08340-200992 T
Wrench 5/16-inch slotted box/open end 08555-200972 T
Notch Filter At least 35 aB rejection at 1 MHz Locally Fabricate P
Construct as shown below. The filter rejection
should be:
=35dB at 1 MHz
<26 dB at 1.01 MHz
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Table 4-2. Recommended Test Equipment (5 of 5)

R2 J2
511 |
LN
N 2 >
. |
511 4
1z O c3 | e c7*
1— 9-35pF 240pF -+ 10oF 71— 935pF IZ40pF ‘l' 10pF
¢ +
L1
100 100

* Nominal value

Reference Designator Description HPN:art Qty.
ct2 CAPACITOR-VAR CER 9-35PF 0121-0046 2
C36 CAPACITOR-MICA 240PF 300V 0140-0199 2
ca7 CAPACITOR-CERAMIC 10PF 100V 0160-4791 2
C5 CAPACITOR-PE 027 uF 200V 0170-0066 1
J1,2 CONNECTOR RF MALE SMB 1250-0257 2
L1,2 COIL 100uH 5% 9140-0210 2
L3 COIL 1.0pH 5% 9100-3551 1
R1,2 RESISTOR 51.1 1% .125W 0757-0394 2

1 P=Pertormance Tests. HP-IB=HP-IB Operation Ventication Test, A= Adjustments, T=Troubleshooting

ry

3 For best accuracy In the Pulse Modulation Rise and Fall Time and the Amplitude Modulation Pertormance Tests, the Local Oscillator drive to
the mixer should be = +4 dBm. The HP 8340A/B Opton 001, used as the LO will produce +4 dBm at any trequency Any HP 8341A/B will

These parts are included in Service Kit HP Part Number 08340-60134

provide sufticient power at all frequencies, but may be used only with an HP 8341A/B DUT

HP 8340B/41B
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4-1. INTERNAL TIME BASE AGING RATE

NOTE

The overall accuracy of the HP 8340B/41B 10 MHz internal time base isa
function of time base calibration = aging rate + temperature effects +
line effects.

For greatest frequency accuracy, the time base should be allowed to
warm up until the output frequency has stabilized (usually 7 to 30 days)
before calibrating (adjusting the time base frequency to a known stan-
dard). After calibration, the change in time base frequency should
remain within the aging rate if: the time base oven is not allowed to cool
down, the instrument orientation with respect to the earth’s magnetic
field is maintained, and the instrument does not sustain any mechanical
shock. Frequency changes due to orientation with respect to the earth’s
magnetic field and altitude changes will usually be nullified when the
instrument is returned to its original position. Frequency changes due to
mechanical shock will usually appear as a fixed frequency error.

If the instrument is disconnected from ac power allowing the time base
oven to cool down, it may be necessary to readjust the time base fre-
quency after a new warmup cycle; however, in most cases, the time base
frequency will return to within £ 1 Hz of the original frequency.

Specification

Table 4-3 Internal Time Base Aging Rate Specifications

Aging Rate:
1x10-9 per day, 2.5x10~7 per year after 72-hour warm up if the instrument has been disconnected
from ac power for less than 24 hours. Aging rate is achieved after 7 to 30 days warm-up if the
instrument has been disconnected from ac power for greater than 24 hours.

Accuracy:
Overall accuracy of internal time base 1s a function of time base calibration *+ aging rate =
temperature effects = line effects

Description

A reference signal from the HP 8340B/41B under test s connected to the oscilloscope's vertical input.
A frequency standard (with long term stability greater than 1x10—10 s connected to the oscilloscope
trigger input. The time required for a specific phase change is measured immediately and after a
period of time. The aging rate is inversely proportional to the absolute value of the difference in the
measured times.

Equipment
Frequency Standard . .............cooiiiiiiiii i HP 5061A
Oscilloscope! e HPATAAA

1 A 50 Ohm Feedthrough Termination {such as the HP 10100C) 1s required when using an oscilloscope without a 50 Ohm input It 15 not required
with the HP 1741A

HP 8340B/41B Performance Tests
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4-1. INTERNAL TIME BASE AGING RATE (Cont’d)

OSCILLOSCOPE FREQUENCY STANDARD
~ . N

H O -
PO
o 8 T E- -
On u‘j * 0O =] ° o
g0
@B“gﬁ"c}'@ g 0O 8
o wm @ @ 0@
CH A EXT OUTPUT
INPUT TRIGGER
500
FEEDTHROUGH .« .

TERMINATION* ‘T

HP 8340B/418

Hz REF

RO UNDER TEST
.- N

ooa coooo

ooo a aao
o O 00O OO0 oooacoaan

*REQUIRED ONLY FOR OSCILLOSCOPES NOT HAVING
50 OHMS INPUT CAPABILITY

Figure 4-1. Internal Time Base Aging Rate Test Setup

NOTE

Be sure the HP 8340B/41B has been connected to the AC power line for
30 days before beginning this test. If the instrument was disconnected
from the ac power line for less than 24 hours, it only has to be connected
to AC power for 24 hours before proceeding.

Procedure
1. Connect the equipment as shown in Figure 4-1

2. Adjust the oscilloscope external triggering controls for a stable display of the HP 8340B/41B 10
MHz REF OUTPUT signal.

3 Measure the time required for a phase change of 360 degrees. Record the time (T1) in seconds.

T = second(s)
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4-1. INTERNAL TIME BASE AGING RATE (Cont’d)

4. Wait for a period of time (from 3 to 24 hours) and remeasure the phase change time (repeat step
3) Record the period of time between measurements (T2) in hours and the new phase change
time (T3) 1n seconds.

T2 = hours (h)

T3 = seconds ()
5. Calculate the aging rate from the following equation:

Aging Rate = (1 cycle/f) (1/T1 — 1/T3) (T/T2)

Where: 1 cycle = the phase change reference for the time measurement. (In this case, 360
degrees)
f = HP 8340B/41B Time Base output frequency (10 MHz)
T = specified time for aging rate (24 hours)
T1 =initial ime measurement (s) for 360 degree (1 cycle change)
T2 =time between measurements (h)
T3 = final time measurement (s) for a 360 degree (1 cycle) change

For example, if

T1=2351s
T2=23h
T3=12349s
Then:
Aging Rate = (1 cycle/10 MHz) (1/351s — 1/349s) (24h/3h)

=1.306x10—11 per day
6. Verify that the aging rate is less than —9 per day

NOTE

If the absolute frequencies of the frequency standard and the HP
8340B/41B Time Base oscillator are extremely close, the measurement
time in steps 3 and 4 (T1 and T3) can be reduced by measuring the time
required for a phase change of less than 360 degrees. change ‘1 cycie™
in the equation accordingly (i.e., 180 degrees = 1/2 cycle, or 90 degrees
= 1/4 cycle).

7. If the aging rate is not within the required tolerance, be sure sufficient warmup time has been
allowed and that the environmental conditions have not changed throughout the test, then check
the Time Base heater circutt and, if necessary, replace the Time Base. Refer to service and repair
information for the A51 10 MHz Reference Oscillator in the Reference Loop — M/N Loop portion
in Section VIII of the Service Manual
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' 4-2. FREQUENCY RANGE AND CW MODE ACCURACY

Specification

Table 4-4. Frequency Range and CW Mode Accuracy Specifications

Range:

HP 8340B: 0.01 to 26.50 GHz
HP 8341B. 0.01 to 20.00 GHz

Resolution. n x 1 Hz
Where N = harmonic multiplication number. Refer to Frequency Ranges and Bandswitch Points
description in the specifications portion of Section |.

Accuracy Same as Time Base Accuracy in the specifications portion of Section I.

Description

The HP 8340B/41B RF output is supplied to a frequency counter. The frequency counter internal time
base is used as the reference for the DUT to eliminate time base error from the measurement. The
DUT frequency display and the counter display should agree. within the resolution of each instrument.
This procedure does not test for CW mode accuracy as a function of the time base accuracy.

NOTE

A fault in the DUT could cause the two displays to be different. Any fault

‘ that would cause one of the phase lock loops to be unlocked would be
indicated by a front-panel UNLK indication; however, all HP 8340B/41B
internal phase lock loops could be locked and the DUT output frequency
could be in error (i.e., a phase lock loop frequency divider bit could be
bad). If all the dividers work normally, then CW mode frequency
accuracy is essentially guaranteed.

In the following procedure, the test frequencies are selected first to test the maximum frequency
range and then to exercise each frequency related circuit throughout its CW range while holding all
remaining circuits constant. The test frequencies are grouped so that an abnormal indication would
point to the circuit most likely causing the problem.

Equipment
Frequency Counter .. .. ee . uii......e.e.....HP5343A Option 011
Adapters
SMA(m)toBNC(f)y ......... o e HP P/N 1250-1200
APC35(Hito APC35(f) ... ...... . o . .....HPP/N5061-5311
(2 required if DUT is HP 8340B)
(1 required if DUT is HP 8341B)
Type N(MtO APC35(f) ......covvvvveae vy .. HP P/N 1250-1744
(1 required if DUT is HP 8341B)
Cable (Semi-Rigid SMA male to SMAmale) ................. HP P/N 08340-20124
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4-2. FREQUENCY RANGE AND CW MODE ACCURACY (Cont’d)

Procedure

1 Connect the equipment as shown in Figure 4-2. Connect the DUT RF Output to the 10 MHz-500
MHz counter input. Allow the equipment to warm up for one hour. The DUT and the Frequency
Counter use the same frequency standard to eliminate time base error from the measurement.
Set the HP 8340B/418B rear panel FREQUENCY STANDARD switch to EXT.

HP 8340B/418 FREQUENCY
UNDER TEST COUNTER
.l N
EXT FREQUENCY FREQ STD
1L 1B STo | —

haa adons . 90 0000 222
999 292228 ™y ac oooo nag
ooo o oos ' ao ggoa o
oooo .oooo 00 oo 0000

L

o O O 000 oooooonag | 10Hz~ : 500MHz -
RF OUT 500MHz : 27GHz
:
ADAPTER s ADAPTER ]
APC 3.5 (f) TO APC 3.5(f) J
APC 3.5 (f) TO N(m) r"
(83408 ONLY) v s (83418 ONLY) :
ADAPTER A ADAPTER
k. 'J SMA (m) APC 3.5 (f) TO
TO BNC (f) APC 3 5(f)
]
J

SEMI-RIGID CABLE

Figure 4-2. Frequency Range Test Setup

2 Press HP 8340B/41B [INSTR PRESET], then [CW] and enter [1] [0] [MHz]. Press [POWER
LEVEL] and enter [+] [1]1 [0] [dBm]. the counter should indicate 10 MHz + 1 Hz + the resolution
of the counter.

3. Check the high frequency endpoint.

FOR HP 8340B

Connect the HP 8340B RF output to the 500 MHz-26.5 GHz counter input. Press the HP 8340B
[CW] key and enter [2] [6] [.] [5] [GHz]. Press [POWER LEVEL] [0] [dBm]. The counter should
indicate 26.5 GHz +4 Hz + the resolution of the counter.

FOR HP 8341B

Connect the HP 8341B RF output to the 500 MHz-26.5 GHz counter input. Press the HP 83418
[CW] key and enter [2] [0] [GHz]. Press [POWER LEVEL] [0] [dBm]. The counter should indicate
20.0 GHz =3 Hz * the resolution of the counter.

NOTE

Since the same time base is used for both the HP 8340B/41B and the
frequency counter, only the displayed frequency is checked. The actual
frequency erroris + (DUT output frequency/10 MHz) X time base error +
4 Hz (HP 8340B) or 3 Hz (HP 8341B).

4. Check the M/N M Divider frequencies as follows.
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4-2. FREQUENCY RANGE AND CW MODE ACCURACY (Cont’'d)

NOTE

Pressing [SHIFT] [M1] displays, from left to right, the:
M divide number,
N-divide number,
*M/N Loop output frequency,
20/30 Loop output frequency.
Press [SHIFT] [M5] to exit this diagnostic mode. The instrument con-
tinues to operate normally while in the diagnostic mode.

a Press [CW] key and enter [2] [4] [9] [0] [MHz] Select a step size of 10 MHz by pressing
[SHIFT] [CF] [1] [0] [MHz]. Press [SHIFT] [M1] to display, from left to right, the M divide
number, the N divide number, the M/N Loop output frequency, and the 20/30 Loop output
frequency. Press the [CW] key to display the CW frequency in the [ENTRY DISPLAY].

b. Using the down arrow key, step down to 2 300.000000 MHz. Check the counter indication at
each step The counter should indicate the HP 8340B/41B frequency + 1Hz + the resolution
of the counter at each step

NOTE

The above step sets and holds the N Divider to 13 and programs the M
Divider through its full range of 8 to 27. Any frequency error as a result of
a problem in the M Divider will probably be a multiple of 10 MHz.

c. If a significant frequency error is evident, note the conditions under which the error occurred
and continue this procedure to determine if any other conditions produce an error.

5. Check the M/N N Divider frequencies as follows:

a. Select a step size of 200 MHz by pressing [SHIFT] [CF] [2] [0] [0] [MHz]. Press [CW] to
display the CW frequency in the [ENTRY DISPLAY]. The CW frequency should be 2
300 000000 MHz

b. Using the up arrow key, step to 6 900.000000 MHz. Check the counter indication at each step.
The counter should indicate the HP 8340B/41B frequency = 1 Hz =+ the resolution of the
counter.

NOTE

The above step sets and holds the M Divider to 27 and programs the N
Divider through its full range of 13 to 36. Any frequency error as a result
of a problem in the M Divider will probably be a multiple of 10 MHz.

c. |If a significant frequency error is evident, note the conditions under which the error occurred
and continue this procedure to determine if any other conditions produce an error.

6 Check the 20/30 MHz N2 loop frequencies as follows:

a. Press [INSTR PRESET]. Press[CF] key and enter {2] [3] [1] [0] [.] [5] [MHZz]. Press the [AF]
key and enter [1] [MHz]. Select a step size of 1 kHz by pressing [SHIFT] [CF] [1] [kHz].

b. Press [SINGLE] sweep key to set the DUT to be phase-locked at the start of sweep (2 310
GHz]. Press [SHIFT] [M1] to enter the diagnostic display mode Press [CF] to display the
center frequency in the [ENTRY DISPLAY] The center frequency should be 2 310500 GHz,

HP 8340B/41B Performance Tests
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4-2. FREQUENCY RANGE AND CW MODE ACCURACY (Cont’d) .

c. Using the up arrow key, step the center frequency up to 2.310510 GHz. Check the counter
indication at each step. The counter should indicate the DUT start frequency {CF — 0.0005
GHz) = 1 Hz + the resolution of the counter.

NOTE

The above steps set the output of the M/N loop to 180 MHz where M =26
and N=13. The YO start frequency (2310 MHz) is then 20 to 30 MHz below
the Nth harmonic (N=13) of 180 MHz (180 x 13 = 2340). The 20/30 MHz
outputis then 30 MHz. since the AF frequency (1 MHz) is between 0.1t0 5
MHz, the 20/30 MHz frequency is derived from the PLL2 75 to 150 MHz
VCO output divided by 5 (150 MHz / 5 = 30 MHz). The PLL2 VCO fre-
quency is stepped down in 5 kHz steps which steps the 20/30 frequency
from 30 MHz down to 29.990 MHz in 1 kHz steps. Since the M/N fre-
quency remains constant and the HP 8340B/41B output frequency is
mixed with a harmonic (13th) of the M/N signal and the resultant outputis
phase compared to the 20/30 output, the DUT output frequency must
increase by 1 kHz/step to satisfy the 20/30 phase lock loop. This checks
the least significant (BCD) N2 programming bits.

To observe the N2 PLL2 VCO frequency changes, repeat the N2 loop
frequency check (Step 6a through 6¢) pressing [SHIFT] [M3] in step 6b
rather than [SHIFT] [M1]. [SHIFT] [M3] will display, from left to right, the
PLL2 VCO frequency and the PLL3 Up Converter frequency (the PLL3 UP
Converter frequency display will be 0 since the PLL3 is not used in the
swept mode). “

d. Select a step size of 10 kHz by pressing [SHIFT] [CF] [1] [0] [kHZ]. Press [CF] to display the
center frequency in the [ENTRY DISPLAY]; the display should indicate 2.310510 GHz.

e. Using the up arrow key, step the center frequency up to 2.310600 GHz. Check the counter
indication at each step. The counter should indicate the DUT start frequency (CF — 0.0005
GHz) + 1 Hz + the resolution of the counter.

NOTE

The above steps program the 20/30 frequency from 29.99 MHz to 29.90
MHz in 0.01 MHz steps and checks additional N2 Divider programming
bits.

f. Select a step size of 100 kHz by pressing [SHIFT] [CF] [1] [0] [0] [kHz]. Press [CF] to display
the center frequency in the [ENTRY DISPLAY]. The CF should be at 2.310600 GHz.

g. Using the up arrow key, step the center frequency up to 2.311500 GHz. Check the counter
indication at each step. The counter should indicate the DUT start frequency (CF — 0.0005
GHz) £ 1 Hz + the resolution of the counter.

NOTE

The above steps program the 20/30 frequency from 29.9 to 29.0 in 0.1
MHz steps and check additional N2 Divider programming bits.

h. Selecta step size of 1 MHz (press [SHIFT] [CF] and enter [1] [MHz]) Press [CF] to display the
center frequency in the [ENTRY DISPLAY]. The CF should be at 2.311500 GHz
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FREQUENCY RANGE AND CW MODE ACCURACY (Cont’d)

Using the up arrow key, step the center frequency up to 2.320500 GHz. Check the counter
indication at each step. The counter should indicate the DUT start frequency (CF — 0.0005
GHz) = 1 Hz = the resolution of the counter.

NOTE

The above steps program the 20/30 frequency from 29.0 MHz to 21.0 MHz
in 1 MHz steps. The last CF step programs the 20/30 to 30 MHz and the
M/N frequency to 180.769231 MHz. This checks the remaining N2 Divider
programming bits.

If a significant frequency error is evident, note the conditions under which the error occurred
and continue this procedure to determine if any other conditions produce an error.

7 Check the 20/30 MHz N1 loop frequencies as follows:

a.

HP 8340B/41R

Press [INSTR PRESET]. Select a step size of 10 kHz by pressing [SHIFT] [CF] [1] [0] [kHz].
Press [CW] and enter [2] [3] [1] [9] [.1[9] [7] [MHZ].

Press [SHIFT] [M1] to display, from left to right, the M divide number, the N divide number, the
M/N Output frequency, and the 20/30 Output frequency

Using the down arrow key, step the CW frequency down to 2 319.870000 MHz. Check the
counter indication at each step. The counter should indicate the DUT CW frequency += 1Hz *
the resolution of the counter.

NOTE

The above steps set the output of the M/N loop to 180 MHz where M=26
and N=13. The PLL1VCO frequency is stepped up in 100 kHz steps. This
steps the 20/30 frequency up from 20.03 MHz in 10 kHz steps to 20.13
MHz. The M/N frequency remains constant and the YO frequency is
mixed with a harmonic (13th) of the M/N signal. The resultant output is
phase compared to the 20/30 output. The DUT output frequency must
decrease by 10 kHz/step to satisfy the YO phase lock loop. This checks
the least significant N1 programming bits.

Select a step size of 100 kHz by pressing [SHIFT] (CF] [1][0] [0] [kHZ]. Press the [CW] key to
view the CW frequency in the [ENTRY DISPLAY]. The CW frequency should be at 2
319.870000 MHz.

Using the down arrow key, step the CW frequency down to 2 318 970000 MHz Check the
counter indication at each step. The counter should indicate the DUT CW frequency = 1Hz +
the resolution of the counter.

NOTE

The above steps program the 20/30 frequency from 20.13 up to 21.03 in
0.1 MHz steps and checks additional N1 Divider programming bits.
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4-2. FREQUENCY RANGE AND CW MODE ACCURACY (Cont’d)

f. Select a step size of 1 MHz by pressing [SHIFT] [CF] [1] [MHz] Press the [CW] key to view
the CW frequency in the [ENTRY DISPLAY]. The CW frequency should be at 2318.97000

MHz.

g Using the down arrow key, step the CW frequency down to 2310 970000 MHz Check the
counter indication at each step The counter should indicate the DUT CW frequency + 1Hz +
the resolution of the counter.

NOTE

The above steps program the 20/30 frequency from 21.03 MHz to 29.03
MHz in 1 MHz steps and check the remaining N1 Divider programming
bits.

8. If frequency errors occurred, the instrument requires service. To troubleshoot the instrument,
determine what frequency related circuit is most likely to have caused the symptom (i.e., M/N
Loop or 20/30 Loop) then refer to Section VIl of the Service Manual (may be ordered separately).
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4-3. SWEEP TIME ACCURACY

Specification

Table 4-5. Sweep Time Accuracy Specifications

Range. 10 milliseconds to 200 seconds forward sweep times.

Accuracy. +5% (sweeptimes <50 seconds)

Description

The HP 8340B/41B is swept from 3 GHz to 7 GHz at 5 different sweep times, ranging from 10 ms to 50
sec The rear panel STOP SWEEP IN/OUT signal of the DUT is used to trigger INPUT A and B on an
HP 5316A Universal Counter used in the time interval mode. At the start of a sweep, the STOP SWEEP
IN/OUT signal changes from TTL low to TTL high. This pulse triggers INPUT A on the Universal
Counter (selected for leading edge triggering) and the count begins. At the end of a sweep, the STOP
SWEEP IN/OUT signal changes from TTLhighto TTL low Atthis point, INPUT B s triggered (selected
for trailing edge triggering) and the count i1s complete After the Universal Counter has made several
counts, an accurate reading of the DUT sweep time 1s indicated on its display

UNIVERSAL
COUNTER
HP 8340B/418B P a—
UNDER TEST _%)s::cn)

ooooao
Y
00o0e00007> o o0

STOP SWEEFP
cao andaa («) oo Dooao IN/OUT

oo o eoa '\ oo OOO0OQ
ooad rafdd 00 oo 0gnn
o O OO0 O cooooao O

INPUT A

Figure 4-3. Sweep Time Accuracy Test Setup
Equipment

Universal Counter ... ... ... . .....HP5316A

Procedure

1. Connect equipment as shown in Figure 4-3. Switch the HP 8340B/41B POWER to ON. Allow the
equipment to warm up for one hour.

2 Onthe DUT, press [INSTR PRESET] [START FREQ] [3] [GHz] [STOP FREQ] [7] [GHz] [POWER
LEVEL] [0] [dBm]
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4-3. SWEEP TIME ACCURACY (Cont’d)

3. Set up the 5316A as follows:

LEVEL/SENSE (CHANNELAandB) .................................. +MAX
TRIGGER (CHANNELAandB) ......................................LEVEL
AC/DC(CHANNEL AandB) .......... ... ... oot DC
ATTN(CHANNELAandB) ......... ... ... ... i X1
FILTER NORM
SEP/COMA . ... ... ... ., o COM A
Channel A Triggering ... ... Co . . Leading Edge
Channel B Triggering .. . .... - . - .....Trailing Edge
NOTE

To ensure that an accurate sweep time indication is obtained from
the HP 5316A in step 4, allow the DUT to complete at least three
sweeps.

4. On the HP 8340B/41B, press [SWEEP TIME] [1] [0] [msec]. Verify that the sweep time
displayed by the HP 5316A is within the limits shown in Table 4-6.

5. Repeat step 4 for values shown in Table 4-6.

Table 4-6. Sweep Time Accuracy Limits

Selected Lower Limit Upper Limit .
10 ms 9.5 ms 10.5 ms
100 ms 95 ms 105 ms
1s 95s 105s
i0s 95s 105s
50s 475s 5255
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4-4. SWEPT FREQUENCY ACCURACY

Specification

Table 4-7. Swept Frequency Accuracy Specifications

Center Frequency/Sweep Width Mode (CF/AF)

Readout Accuracy with respect to sweep out voltage (sweep time > 100 milliseconds).
AF < n x 5 MHz' + 1% of indicated sweep width (AF) + time base accuracy*
AF > n ¥ 5 MHz to < 300 MHz' + 2% of indicated sweep width (AF)
AF > 300 MHz' + 1% of indicated sweep width (AF), or = 50 MHz. whichever is less

Where n = harmonic multiplication number Refer to Frequency Ranges and Bandswitch Points
description in the specifications table in Section |

* Time Base affects Center Frequency accuracy only, not Sweep Width Accuracy
Start/Stop Mode
Readout Accuracy with respect to sweep out voltage {(sweep time > 100 milliseconds):

Same as Center Frequency/Sweep Width Mode.

Description

The HP 8340B/41B (DUT) RF output is connected to the HP 8566B Spectrum Analyzer input The
spectrum analyzer is set for zero Hz span at a CW frequency within the DUT swept frequency range
The spectrum analyzer VIDEO OUT (applied to the oscilloscope vertical input) will have a response as
the DUT output passes through the frequency that the spectrum analyzer is tuned to. The selected
spectrum analyzer bandwidth filter will determine the shape of the response.

The HP 8340B/41B SWEEP OUT, in series with a power supply, 1s applied to an oscilloscope's
horizontal input. The input to the oscilloscope is clamped at +0.7V by two diodes to prevent overdriv-
ing the oscilloscope's input. The oscilloscope is calibrated by setting the DUT and the spectrum
analyzer to the same CW frequency (e.g., 20% of Band). To set the DUT to have a SWEEP QUT
voltage and at the same time a phase locked CW frequency that is proportional to a percentage of a
swept frequency band. the START and STOP frequencies are selected, MANUAL SWEEP is selected,
and a frequency equivalent to the desired percentage of band is selected (e.g., START 3 GHz, STOPS
GHz, MANUAL 3.4 GHz, for 20%). The power supply is adjusted for a DVM indication of zero volts and
the oscilloscope horizontal position control is used to position the dot to the center graticule line. With
the oscilloscope horizontal sensitivity set to 0.05 V/Division. the CRT horizontal axis is now calibrated
to approximately 0 5% of the swept frequency range per division. The spectrum analyzer VIDEO OUT
voltage to the oscilloscope Is then maximum and the scope vertical position is adjusted to place the
dot near the top of the CRT. "

The HP 8340B/41B can now be set to sweep any frequency range and the oscilloscope center grati-
cule Iine will represent the calibrated percentage (e.g.. 20%) of the sweep range. The spectrum
analyzer center frequency is set to a frequency that is the desired percentage (e.g., 20%) of the DUT
swept frequency range If the DUT swept frequency accuracy is perfect. the oscilloscope trace will be
the response of the spectrum analyzer's bandwidth filter, centered on the CRT. If the trace is not
centered, the spectrum analyzer center frequency 1s adjusted to position the response to the center of
the oscilloscope CRT. The amount of spectrum analyzer frequency change is the DUT Swept Fre-
quency Accuracy error.

HP 8340B/41B Performance Tests
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4-4. SWEPT FREQUENCY ACCURACY (Cont’d)

Since the circuitry that determines swept frequency accuracy is the same for both AF Mode and Start/
Stop Mode, only Start/Stop Mode swept frequency accuracy is tested.

NOTE

The spectrum analyzer resolution bandwidth and DUT sweep time must
be compatible to obtain the desired oscilloscope response.
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Figure 4-4. Swept Frequency Accuracy Test Setup
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4-4. SWEPT FREQUENCY ACCURACY (Cont’'d)

Equipment
Spectrum Analyzer .................... .. ...................HP8566B
OSCIllOSCOPE . - - o oot HPATATA
POWEr SUPPIY .+ oo oo HP B294A
Adapters
Type N(Mt0APC35(f) ................................HPP/N1250-1744
(2 required if DUT 1s HP 8341B)
(1 required if DUT 1s HP 8340B)
APC 35 (f) to APC 35 (f) . HP P/N 5061-5311
(1 required if DUT 1s HP 8340B)
Cable (Semi-Rigid SMA male to SMA male) HP P/N 08340-20124
Diode (2 required) ... .. ... .. ... HP P/N 1901-0028
Digital Voltmeter . ... ................. .. ... . HP 3456A
1 KOhm Resistor .. ... ... . ... HP P/N 0757-0280
Procedure

1 Connect the equipment as shown in Figure 4-4 (with the power supply output set to 0 Vdc). Allow
the equipment to warm up for one hour.

2. Press HP 8340B/41B [INSTR PRESET]. Set the oscilloscope to display amplitude versus sweep
out voltage (A vs B). Set channel A sensitivity to 0.2V/Dwv

3. Set the spectrum analyzer REFERENCE LEVEL to 20 dBm. Set CENTER FREQUENCY to 3.4
GHz for 20% (4 GHz for 50%, or 4.6 GHz for 80%). Set FREQUENCY SPAN to zero. Set RES BW
(resolution bandwidth) to 3 MHz.

4 Set HP 8340B/41B to have a sweep out voltage and at the same time, a phase locked CW
frequency that is proportional to a percentage of band as follows.

a. Press [START] and enter [3] [GHz]
b. Press [STOP] and enter [5] [GHz]

¢ Press [MANUAL] SWEEP and enter [3] [.] [4] [GHZ] for 20%
(4 GHz for 50%, or 4 6 GHz for 80%)

Do not adjust the power supply for greater than +10 Vdc in this pro-
cedure.

5. Adjust the oscilloscope’s Channel B sensitivity for 0.05 V/DIV and the horizontal position control
for midrange. Adjust the power supply voltage for a DVM indication of 0+10 mVdc

6. Adjust oscilloscope horizontal position control to position the dot on the center graticule. Adjust
the oscilloscope vertical position to place the dot near the top of the CRT.

NOTE

The oscilloscope is now calibrated for 0.5%/Division and for the desired
percentage of band (i.e., 20%, 50%, or 80%). Measurements can now be
made at this percentage of band for any Start/Stop frequency and any
frequency span.
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SWEPT FREQUENCY ACCURACY (Cont’d)

7 Refer to Table 4-8, press the HP 8340B/41B [START FREQ] key and enter the start frequency shown in
Table 4-8. Press the [STOP FREQ] key and enter the appropriate stop frequency. Press the [SWEEP TIME]
key and enter the appropriate sweep time. Select the appropriate spectrum analyzer resolution bandwidth.
Set the spectrum analyzer center frequency to the appropriate frequency for the percentage of band being
tested. Press the HP 8340B/41B [CONT] key to return to the swept mode. Stop Frequencies greater than
20.0 GHz only apply to the HP 8340B.

. Ideally, the oscilloscope response will be at the center graticule line, if not, adjust the spectrum analyzer

center frequency to bring the oscilloscope response to the center graticule ine. The difference between the
original center frequency setting and present center frequency is the HP 8340B/41B swept frequency error.
This error should be within the test limit shown in Table 4-8.

9. Repeat steps 3 through 8 to test at 50% and 80% of band.
NOTE

If the swept frequency accuracy error exceeds the test limit, refer to the Sweep

Gain and Delay Adjustments, in Section V, Adjustments in the Service Manual.

Table 4-8. Swept Frequency Accuracy Test Frequencies

DuUT Spectrum Analyzer
Test
Start Stop Sweep Center Frequency (GHz) Res Limit (kHz)
Freq (GHz) | Freq (GHz) | Time (mS) | )0 ¢ Band | 50% of Band | 80% of Band | 2% (kHZ) ’
23 2 300099 3000 2 3000198 2 3000495 2 300792 03 +099
2.3 2.300101 3000 2.3000202 2.3000505 2.3000808 0.3 +1.01
2.3 2.300499 1000 2.3000998 2.3002495 2.3003992 1.0 +4.99
2.3 2.300501 1000 2.3001002 2.3002505 2.3004008 1.0 +5.01
2.3 2.30499 300 2.300998 2.302495 2.303992 3.0 +49.9
2.3 2.30501 300 2.301002 2.302505 2.304008 3.0 +100.02
23 2.31 300 2.302 2.305 2.308 3.0 +200
2.3 2.32 100 2.304 2.310 2.316 10 +400
2.3 2.33 100 2.306 2.315 2.324 10 +600
2.3 2.34 100 2.308 2.320 2.332 30 +800
23 2 349 100 2 3098 2 3245 2 3392 30 +998
23 2 3501 100 2 31002 2 32505 2 34008 30 +1020
2.3 2.36 100 2.312 233 2.348 30 +1200
2.3 2.37 100 2.314 2.335 2.356 30 +1400
2.3 2.38 100 2.316 2.34 2.364 30 +1600
2.3 2.39 100 2.318 2.345 2.372 30 +1800
2.3 2.3999 100 2.31998 2.34995 2.37992 30 +1980
2.3 2.4001 100 2.32002 2.35005 2.38008 100 +2002
2.3 2.799 100 2.3998 2.5495 2.6992 1000 + 4990
2.3 2.801 100 2.4002 2.5505 2.7008 1000 +5010
23 729 100 3 298 4 795 6.292 3000 +49900
23 7 31 100 3 302 4 805 6 308 3000 +50000
23 83 100 3500 5300 7100 3000 +50000
2.3 16.452 100 5.1304 9.376 13.6216 3000 + 50000
23 20.0 100 5.84 11.15 16.46 3000 +50000
2.3 24.551 100 6.75 13.425 20.1 3000 +50000
2.3 26.51 100 7.14 14.4 21.66 3000 +50000
1 Applies to B3408 only
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Specification

Table 4-9. Maximum Leveled Output Power and Power Accuracy Specifications (1 of 2)

MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY TEST

MAXIMUM
LEVELED POWER

Bands and Approximate Frequency Ranges (GHz)
(see Frequency Ranges and Bandswitch Points for complete description)

(0°C to +35°C) Band O Band 1 Band 2 Band 3 Band 4!
0.01 to <2.3 2.3to 7.0 7.0to - 13.5 | 13.5 to -20.0(20.0 to <23.0| 23.0to 26.5

S TR D +10.0dBm | +12.0dBm | +10.0 dBm | +9.0dBm | +3.0dBm | +1.0 dBm
OPTION 001

(F.P_ Out w/o +10.0dBm | +130dBm | +120dBm | +11.0dBm | +60dBm | +4 0 dBm

Atten )
P O a/atten) | +100dBm | +110dBm | +9.0dBm | +7.0dBm | +1.0dBm | —1.0dBm
OPTION 005

(RP Outwjo +100dBm | +120dBm | +11 0dBm | +90dBm | +4.0dBm | +2.0dBm

Atten.)

OUTPUT POWER ACCURACY-

Bands and Approximate Frequency Ranges (GHz)
(see Frequency Ranges and Bandswitch Points for complete description)

Band 0 Bands 1-3 Band 4
0.01to - 2.3 2.3t0 -20 20 to 26.5

STANDARD INSTRUMENT

+18to +10 dBm3 — +18dB +23dB

+10 to —9.95 dBm + 0.9dB + 1.5dB + 2.0dB

—10to —19.95 dBm + 1.2dB + 2.0dB + 25dB

—20 to —49.95 dbm +15dB + 23dB + 2.8dB

—50to —79.95 dBm +18dB + 26dB + 31dB

—80to —100 dBm +21dB +29dB + 34dB
OPTION 004

(Rear Panel Output w/Atten.)

+18to +10 dBm3 — + 2.0dB + 2.5dB

+10to —11.95dBm + 1.0dB +1.7dB + 2.2dB

—12to —21.95 dBm + 1.3dB + 22dB +27dB

—22to —51.95 dBm +16dB +25dB + 3.0dB

—52 to —81 95 dBm +19dB +28dB +33dB

—82to — 100 dBm + 2.2dB + 3.1dB + 3.6dB
OPTION 001

(Front Panel Output w/o Atten )

+18to +10 dBm3 — +1.6dB + 2.0dB

+10to —10 dBm + 09dB + 1.3dB + 1.7dB

—10to —-20 dBm +17dB +21dB + 25dB
OPTION 005

(Rear Panel Output w/o Atten.)

+18to +10 dBm3 — + 18dB + 22dB

+10to —10 dBm + 1.0dB + 1.5dB + 1.9dB

~10 to —20 dBm + 1.8dB + 2.3dB + 2.7 dB

HP 8340B/41B
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4-5. MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY TEST ‘

(Cont’d)

Table 4-9. Maximum Leveled Output Power and Power Accuracy Specifications (2 of 2}

FLATNESS (Internally Leveled)

STANDARD INSTRUMENT Band O Bands 1 -3 Band 41
(Front Panel Qutput w/Atten.) 0.01 to <2.3 2.3to <20 20 to 26.5
+18to +10 dBm3 - +1.2dB +1.7dB
+10to —9.95 dBm +0.6dB +1.1dB +1.6dB
—10to —19.95 dBm +0.9dB +1.6dB +2.1dB
—20 to —49.95 dBm +1.2dB +1.9dB +2.4dB
—50to —79.95 dBm +1.4dB +22dB +27dB
—80 to —100 dBm +1.7dB +25dB +30dB

OPTION 004
(Rear Panel Qutput w/Atten.)
+18to +10 dBm3 - +1.4dB +1.9dB
+10to —11.95 dBm +0.7 dB +1.3dB +1.8dB
—12to —21.95 dBm +1.0dB +1.8dB +2.3dB
—22to —51.95 dBm +1.3dB +2.1dB +2.6dB
—52 to —81.95 dBm +1.5dB +24dB +29dB
—82to —100 dBm +1.8dB +2.7dB +3.2dB .

OPTION 001
(Front Panel Output w/o Atten))
+18to +10 dBm3 - +10dB +14dB
+10to —10 dBm +06dB +09dB +13dB
—10to —20 dBm +0.8dB +15dB +1.9dB

OPTION 005
(Rear Panel Output w/c Atten.)
+18to +10 dBm3 - +1.2dB +1.6dB
+10to —10dBm +0.7 dB +1.1dB +15dB
—10to —20 dBm +09dB +1.7 dB +2.1dB

NOTES
1 Applies only to HP 8340B
2. Internally leveled, AM oft The POWER dBm display monitors the actual output power, giving accurate readings when unleveled, externally
teveled, or when amplitude modulating with a signal that has a dc component The ENTRY DISPLAY shows the desired power level, or the
desired axternal detector output voltage, exclusive of madulation
3 The ALC loop typically operates up to +20 dB to enhance usability at those frequencies where leveled power greater than the maximum
specitied I1s available
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4-5. MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY
TEST (Cont’d)

Description
MAXIMUM LEVELED POWER

For maximum leveled power, a crystal detector and an oscilloscope are used to monitor the swept
response. The DUT is set to sweep a given frequency band. The power level is increased until the
DUT's UNLEVELED indicator comes on, then decreased until the UNLEVELED indicator just goes
out. The maximum leveled power may differ with sweep mode and sweep time. To find the worst case,
the maximum leveled power is checked in three modes: single sweep with auto sweep time, single
sweep with a two second sweep time, and continuous sweep. The worst case mode is selected, and a
frequency marker is positioned at the minimum power point on the swept display. The DUT is set to
CW at the marker frequency and the power is measured using a power meter. The power meter
indication should be greater than or equal to the maximum leveled power specification. This pro-
cedure 1s repeated for each frequency band.

FLATNESS

Flatness is measured with the RF output level at 0 dBm Flatness 1s primarily a function of the RF path;
therefore, the response will be essentially the same at all ALC levels However, the response will most
likely change when the RF Attenuator is stepped to a different attenuation level.

A power meter 1s used to measure the RF signal level. An oscilloscope. connected to the power meter
recorder output, 1s used to find the frequencies where the maximum and minimum points of the
response occur. The DUT is set to a slow sweep to allow the power meter to respond to any power
variations. A marker I1s positioned at the maximum and minimum points on the oscilloscope display.
The DUT is then set to CW at each of the marker frequencies and the power indications are recorded.
The maximum power level minus the minimum power level should be within the flatness specification

ACCURACY

The absolute power level at the maximum and minimum points should be within the accuracy specifi-
cation.

Two different Power Sensors may be required to cover the complete frequency range The HP 8481A
Power Sensor is used from 10 MHz to 50 MHz and the HP 8485A Power Sensor 1s used for the other
frequency bands covering 50 MHz to maximum output frequency of the DUT The 8485A Power
Sensor can be used down to 10 MHz, but if a minimum or maximum that is close to the test limits
occurs in this frequency range, the 8481A Power Sensor should be used.

Equipment
OSCIllOSCOPE ... oot HPITAIA
Attenuator ........ ... HP 8493C Opt. 010
CrystalDetector . ...................c.coevvvveeeean-neo-on....... HP8473C
PowerMeter .............coiiiiiieeinsanaeennaen.....HP 436A Option 022
POWEE SENSOF ..ot i e iee e iaeieneaeae ... HP B481A
POwWer SeNSOr . . . . . e ieieaeieae ... . HP B4B5A
Adapters
APC 3.5 (f) to APC 3.5 (f) . ... -.......HPP/N 5061-5311
(1 required if DUT 1s HP 8340B)
TYPEN(m)to APC35¢(f) ... ... ‘ o HP P/N 1250-1744
(1 required if DUT is HP 8341B)
SMC(f)toBNC (f) ... oo HP P/N 1250-0832
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4-5. MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY .
TEST (Cont’d)

HP 83408/418
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Figure 4-5. Maximum Leveled Output Power and Power Accuracy Test Setup
Procedure

MAXIMUM LEVELED POWER

1 Connect the equipment as shown in Figure 4-5. Connect the 10 dB pad and crystal detector to the
DUT RF output and connect the detector output to the oscilloscope channel A input. Allow the
equipment to warm up for one hour.

2. Press [INSTR PRESET]. Press [PEAK] on. Press [STOP FREQUENCY] and enter [2] [.] [3] [GHz]
Adjust the oscilloscope to view the swept output of the crystal detector

In Band 0 (10 MHz to 2.3 GHz), the crystal detector may pass a portion of the RF signal. This RF
feedthrough may be visible on the low frequency portion of the oscilloscope trace.

Also, as the power in Band 0 is increased toward maximum leveled, the level of the harmonics
may increase and cause a perturbation in the swept response. This will cause the maximum
power indication on the oscilloscope to increase without causing the UNLEVELED indicator to
hght Therefore, flatness i1s only specified at < +10 dBm in Band 0.

3. Press the [POWER LEVEL] key and, using the front panel rotary knob, increase the power level
until the UNLEVELED indicator comes on. Slowly decrease the power level until the UNLEVELED
indicator just goes off. Note the ENTRY DISPLAY power indication.
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4-5. MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY
TEST (Cont’d)

NOTE

The maximum leveled power indication may differ with sweep mode and
sweep time. To find the worst case, the maximum leveled power is
checked in continuous sweep with auto sweep time (step 3), single
sweep with auto sweep time (step 4), and single sweep with a two
second sweep time (step 5).

4. Press [SINGLE SWEEP] repeatedly and repeat step 3.
5. Press [SWEEP TIME] and enter [2] [sec]. Repeat step 3.

6. Select the mode that gave the worst case maximum leveled power indication (lowest ENTRY
DISPLAY indication). Press [M2] and use the rotary knob to position the marker to the minimum
power level point on the oscilloscope trace (for a negative polarity crystal detector, this is the
highest point on the display, for a positive polarity detector, this is the lowest point on the display).
Using the oscilloscope vertical position control, position the marker on a horizontal graticule line.
Note the marker frequency. Press [MANUAL] and enter the frequency noted for M2. Due to SYTM
tracking. the RF output level at a single frequency may be greater than in a swept mode. therefore,
if the oscilloscope now indicates a higher power level than the swept response (for a positive
polarity detector, the trace moves down), press [POWER LEVEL] and (using the rotary knob)
adjust the power level to return the dot on the oscilloscope to the horizontal reference line for the
minimum swept power point

7. Disconnect the 10 dB pad and crystal detector and connect the Power Sensor to the DUT RF
output. Set the Power Meter's calibration factor switch to include the frequency noted for M2.

To obtain the most accurate Power Meter reading, zero the Power Meter on the range being used.
To zero the Power Meter, press the Power Meter RANGE HOLD, press DUT [RF] off, zero the
Power Meter, and press [RF] on.

The Power Meter indication should be equal to or greater than the maximum leveled power
specification. If the DUT does not meet its maximum leveled power specification, refer to SRD
Bias and SYTM Tracking adjustments in Section V

8 Press the[START FREQ] key and enter the start frequency for the next band. Press the [STOP
FREQUENCY] key and enter the stop frequency for the next band. Repeat steps 3 through 7 until
all frequency bands have been checked.

FLATNESS

9. Flatness is measured with the RF output level at 0 dBm. Flatness is primarily a function of the RF
path; therefore, the response will be essentially the same at all ALC levels Although the ALC
accuracy is not specified separately, the ALC accuracy is typically <0.15 dB for RF output levels
from +10 dBmto —9.85 dBm.

To test ALC accuracy, step the DUT's RF power in 1 dB steps from +10 to —9.95 dBm (note. for
instruments with front panel RF output, that as the power steps from —9.95 to —10 dBm, the RF
attenuator is set to 10 dB and the ALC i1s set to 0 dBm) If the power meter indication is >0.15 dB
from the ENTRY DISPLAY indication, refer to the ALC adjustments in Section V (in the Service
Manual).
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4-5. MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY
TEST (Cont’d)

If the ALC accuracy is tested, frequency response must be considered, therefore, use the 0 dBm
power meter indication as a reference.

Also it should be noted that the power level in the ENTRY DISPLAY is the requested power level.
in normal ALC modes, the instrument processor duplicates the ENTRY DISPLAY power level in
the POWER dBm display with 0.1 dB resolution; however, if AM is selected, the processor reads
the ALC level with the A/D converter, calculates the associated power level, and displays the
calculated value in the POWER dBm display.

10. Press [INSTR PRESET]. Press [PEAK] on. Press[STOP FREQUENCY] and enter [2] [.] [3] [GHz].
Press [POWER LEVEL] and enter [0] [dBm].

11. Press the [SWEEP TIME] key and enter [2] [sec]

12 Adjust the oscilloscope controls to view the Power Meter RECORDER OUTPUT voltage versus
the DUT's SWEEP OUTPUT voltage (A versus B). The oscilloscope vertical gain and position must
be changed as a function of the power meter range and RECORDER OUTPUT voltage.

13. Press Frequency Marker key [M2] and, using the rotary knob, change the marker frequency to
position the (intensified) marker on the lowest point on the oscilloscope trace. It may be necessary
to adjust the oscilloscope INTENSITY to view the marker dot.

14. Note the marker frequency. Press the [MANUAL] key and enter the frequency noted for M2
Reset the power meter calibration factor switch to include this frequency The power meter
indication 1s the minlum power point. Record the power meter indication on the work sheet pro-
vided in Table 4-10. .

NOTE

For Band 0 (10 MHz to 2.3 GHz), if the minimum or maximum power
occurred below 50 MHz, use the HP 8481A Power Sensor to measure the
power level.

15. Press the [CONT] key to return to the sweep mode. Press [M1] and, using the rotary knob, change
the marker frequency to position the marker on the highest point on the oscilloscope trace. Note
the marker frequency. Press the [MANUAL] key and enter the frequency noted for M1. Reset the
power meter calibration factor switch to include this frequency. The power meter indication is the
maximum power point. Record the power meter indication on the work sheet

16. Press the [CONT] key to return to the swept mode. Press the [START FREQ] key and enter the
start frequency for the next frequency band. Press the [STOP FREQ] hey and enter the stop
frequency for the next frequency band.

17 Repeat steps 12 through 16 to measure the flatness until all frequency bands have been checked.

18. The maximum minus the mimmum power meter indications should be within the flatness specifi-
cations. If the DUT does not meet its flatness specification, refer to Flatness Adjustments In
Section V of the Service Manual

ACCURACY

19. The absolute power level at the maximum and minimum points should be within the accuracy
specification. This test may be repeated at other ALC power levels (+10 dBm to —9.95 dBm) to
verify flatness and accuracy specifications over the ALC range.
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Table 4-10 Maximum Leveled Output Power Test Work Sheet

Step 14
Step 15
Step 18

Frequency Range: 10 MHz to 2.3 GHz

Power Meter
Indication
Minimum

HP 8340B/41B
Entry Display

Maximum

Flatness.
Maximum - Minimum

(=1.2 dB, Standard)

(=1.4 dB, Option 004)
(=1.2 dB, Option 001)
(=14 dB, Option 005)

Step 14
Step 15
Step 18

Frequency Range: 2.3 GHz to 7.0 GHz

Power Meter HP 8340B/41B

Indication Entry Display
Minimum
Maximum
Flatness:

Maximum - Minimum

(=2.2 dB, Standard)

(=2 6 dB, Option 004)
(=<1 8 dB, Option 001)
(=2 2 dB, Option 005)

Step 14
Step 15
Step 18

Frequency Range: 7.0 GHz to 13.5 GHz

Power Meter
Indication
Minimum

HP 8340B/41B
Entry Display

Maximum

Flatness-
Maximum - Minmym

(=2 2 dB, Standard)

(=2.6 dB, Option 004)
(=1.8 dB, Option 001)
(=<2.2 dB, Option 005)

Step 14
Step 15
Step 18

Frequency Range: 13.5 GHz to 20.0 GHz

Power Meter
Indication
Minimuym

HP 8340B/41B
Entry Display

Maximum

Flatness:
Maximum - Minimum

(=2.2 dB, Standard)

(=2.6 dB, Option 004)
(=1.8 dB, Option 001)
(=2.2 dB, Option 005)

Step 14
Step 15
Step 18

Power Meter
Indication
Minimum

Frequency Range: 20.0 GHz to 26.5 GHz (Applies to the HP 8340B only)

HP 8340B
Entry Display

Maximum

Flatness.
Maximum - Minimum

(=8.2 dB, Standard)

(=3.6 dB, Option 004)
(=2.6 dB, Option 001)
{=3.0 dB, Option 005)

HP 8340B/41B
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4-6. EXTERNAL LEVELING

Specification

Table 4-11. External Leveling Specifications

XTAL: Allows the HP 8340B/41B to be externally leveled by crystal detectors of positive or negative
polarity

METER: Allows power meter leveling with any HP power meter.
Range (XTAL or METER): 500 microvolts {(—66 dBV) to 2.0 voits (+6 dBV)

Accuracy of voltage at EXT INPUT connector relative to the displayed level (leveling voltage is shown
in ENTRY DISPLAY in dBV): +0.5 dB + 200 microvolts.

Description

The HP 8340B/41B external leveling circuit is designed to maintain a constant voltage at the EXT
INPUT BNC. This is achieved by first selecting a voltage (in dBV) to which the EXT INPUT will be
leveled. This establishes a reference voltage for the ALC. The voltage at the EXT INPUT is then routed
through the external leveling circuitry to the ALC and compared to the reference. If a differnce
between the two voltages exist. the HP 8340B/41B RF OUTPUT power will be adjusted to compen-
sate for the difference.

The HP 8340B/41B's external leveling circuit allows a positive or negative crystal detector to be used
In the external leveling loop A negative crystal detector (HP 8473C) is used in this test but a crystal

detector may be substituted.

The HP 8340B/41B XTAL Leveling mode is selected to verify the instrument's external leveling specifi-
cation. Nine different dBV values, ranging from +6 dBV to —66 dBV, are selected and the voltage
accuracy at the EXT INPUT 1s checked with a DVM

HP 8340B/418B
UNDER TEST DIGITAL VOLTMETER

.
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Figure 4-6. External Leveling Test Setup
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4-6. EXTERNAL LEVELING (Cont’d)

Equipment
Digital Voltmeter (DVM) . .........................................HP 3456A
CrystalDetector ... ... . ... ... ... . ... . ...... .................HP8473C
Capacitor (1000pF) ......................................HPP/N 0160-4574
Adapters
APC35(f)to APC35(f) ................................HPP/N 5061-5311
(1 required if DUT is HP 8340B)
TYPENM)to APC35(f) ............... ... .. ... .. . . HP P/N 1250-1744
(1 required if DUT is HP 8341B)
BNC (f) to Dual Banana ..........., .. . .. . .... HPP/N1251-2277
BNC Tee (m) (f) (f) e . HP P/N 1250-0781
Attenuators (required for Option 001 or Option 005 only)
10 dB . i iiieiiiie........HP8493C Opt. 010
20dB ................ .. ... .iiiiiiiiiiiiiioe.......HP 8493C Opt. 020
Procedure
1. Turn DUTs LINE switch ON. Press [INSTR PRESET] [CW] [4] [.] [5] [GHz] [POWER LEVEL] [0]
[dB(m)].

2. Connect equipment as shown in Figure 4-6 (note 1000 pF capacitor shunting DVM input). Allow
the equipment to warm up for one hour.
NOTE ‘

In step 3, XTAL mode is selected. In this mode the [dB(m)] terminator
key selects dBV. The dBV value selected corresponds to a voltage at
which the DUT’s EXT INPUT will be leveled (see Table 4-14). The
selected dBV is displayed in the ENTRY DISPLAY.

NOTE

If a positive polarity crystal detector is being used for this test, the volt-
ages given in Tables 4-12, 4-13, 4-14, and 4-15 will all be positive.

3. Press [XTAL] [6] [dB(m)] DVM reading should be within the values shown on the first line in

Table 4-12.
Table 4-12. External Leveling Limits (With No Attenuator)
dBV DVM Indication (V)
Selected Lower Limit Ideal Upper Limit
+6 —1.883 —1.995 —2.114
0 —0.944 —1.000 —1.059
—-10 —0.2983 —0.3162 —-0.3352
-20 —0 0942 —0 01000 —01061
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4-6. EXTERNAL LEVELING (Cont’d)

4. Repeat Step 3 for the remaining dBV values shown in Table 4-12.

5. Press the down step key to select 10 dB of attenuation (Option 001 and 005 instruments do not
include an internal attenuator. For these instruments install a 10 dB attenuator between the RF

output and detector).

6 Repeat Step 3 for values shown in Table 4-13

7. Press the down step key to select 20 dB of attenuation (for Option 001 or 005 instruments, remove
10 dB attenuator installed in step 5 and replace it with a 20 dB attenuator).

8. Repeat Step 3 for values shown in Table 4-14.

Table 3-13. External Leveling Limits (With 10 dB Attenuator)

DVM Indication (mV)

dBV

Selected Lower Limit Ideal Upper Limit
—30 —29.65 —31.62 —33.70
—40 —9.24 —10.00 —10.79

Table 4-14. External Leveling Limits (With 20 dB Attenuator)
dBV DVM Indication (mV)

Selected Lower Limit Ideal Upper Limit
—50 —2.785 —3.162 —3.550
—60 —0.744 —1.000 —1.259
—66 —0273 —0.501 —0.731

HP 8340B/41B
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4-6. EXTERNAL LEVELING (Cont’d) ‘

Table 4-15. dBV vs. Voltage Reference Table

dBvV Voltage dBv Voltage
7 —2.239V —-12 —0.2512v
6 —1.995V —-19 —0.1122v
5 —1.778V —-20 —0.1000v
4 —1.585V —-21 —89.13mV
3 —1.413V —29 —35.48mV
2 —1.259V —30 —31.62mV
1 —1122v —31 —28 18mv
0 —1 000V —39 —1122mv
-1 —08913v —40 —10.00mV
-2 —0.7943V —41 —8.913mV
-3 —0.7079Vv —49 —3.548mV
~4 —0.6310V —50 —3.162mVv
-5 —0.5623V —51 —2.818mV
-6 —0.5012v -~59 —1.122mV
-7 —0.4467V —60 —1.000mV
—8 —0.3981V —61 —0.8913mV
-9 —0.3548V —65 —0.5623mV
—10 —0.3162v —66 —0.5012mV
-1 —0.2818V _ —67 —0.4467mV
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‘ 4-7. SPURIOUS SIGNALS TEST (10 MHz to 22 GHz - HP 8340B only)
(10 MHz to 20 GHz - HP 8341B)

Specification
Table 4-16. Spurious Signals Test Specifications

SPURIOUS SIGNALS Bands and Approximate Frequency Ranges (GHz)

(Expressed in dB relative to the (See Frequency Ranges and Bandswitch Points for complete description)

carrier level (dBc) at ALC level of Band 0 Band 1 Band 2 Band 3 Band 4'
0 dBm) 0.01t0 <2.3 | 2.3t0 <7.0 | 7.0 to <13.5 |13.5 to <20.0| 20.0 to 26.5
Harmonics <—35 <—35 <—35 <—35 <—35

(up to max. output freq.)

Subharmonics and multiples
thereof (up to max. output freq )

Non-harmonically related
spurious (CW and Manual <—350 <-70 <—64 <—60 <—58
Sweep mode only)

Power line related and spurious due to fan rotation within 5 Hz below line frequency, and multiples
thereof (CW mode only, all power levels)

STANDARD INSTRUMENT

‘ Offset <300 Hz from carrier <—50 <—50 <—44 <—40 <—-38
Offset 300 Hz to 1 kHz from <—60 <—60 <_54 <_50 <48
carrier
Offset > 1 kHz from carrier <—65 <—65 <—59 <—55 <—53

1 Band 4 apples to HP 83408 only

Description

The HP 8340B/41B RF output signal is displayed on a spectrum analyzer to verify that the harmonic and non-
harmonic spurious signals are at or below the specified level.

Equipment
Spectrum Analyzer i iiiiiiieie......HPB566B
Adapters
TYPEN(m)to APC35(f) ... .. .. . s HP P/N 1250-1744
(2 required if DUT is HP 8341B)
(1 required if DUT is HP 8340B)
APC35(Hto APC35(f) ... ... . e HP P/N 5061-5311
(1 required if DUT is HP 8340B)
Cable (Semi-Rigid SMA maleto SMAmale) .........................HPP/N08340-20124

HP 8340B/41B Performance Tests
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4-7. SPURIOUS SIGNALS TEST (10 MHz to 22 GHz - HP 8340B only) ‘
(10 MHz to 20 GHz HP 8341B)

SPECTRUM ANALYZER

. ﬂ‘
HP 83408/418
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? (8341B ONLY)
./

SEMI-RIGID CABLE

Figure 4-7. Spurious Signals Test Setup (10 MHz to 22 GHz - HP 8340B)
(10 MHz to 20 GHz - HP 8341B)

Procedure

1. Connect equipment as shown in Figure 4-7 The position of the DUT can affect spurious
responses; therefore, piace the DUT In its normal operating position (i.e., flat on its feet) for this
test Allow the instruments to warm up for one hour.

. Press [INSTR PRESET] on the DUT. Press the [STOP FREQ] key and enter [2] [.] [3] [GHz].
. Press the DUT's [POWER LEVEL] key and enter [0] [dBm].

. Press the [CW] key and enter any frequency of interest within the selected frequency range.

g W N

Set up the spectrum analyzer to view the DUT's RF output signal. Set the reference level to place
the peak of the DUT's RF output signal on the reference level at the top graticule line
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4'7I

SPURIOUS SIGNALS TEST (10 MHz to 22 GHz - HP 8340B only)

(10 MHz to 20 GHz - HP 8341B)

NOTE

When using a spectrum analyzer other than the HP 8566A/B, the spec-
trum analyzer may generate some mixing products that could appear on
the display. If a signal is in question, increase the spectrum analyzer
input attenuation by 10 dB, note if signal decreases in amplitude by 10
dB, then return the attenuator to its original position. If the signal in
question comes from an external source, it will change by exactly 10 dB.
If the signal in question originates in the spectrum analyzer, the level will
either change by greater or less than 10 dB or may not change at all.

The DUT’s rotary knob circuit may generate some noise spikes when the
knob is rotated. These signals should disappear when rotation is
stopped.

If a spurious signal is found and it appears out of specification, check
the fundamental signal amplitude to ensure it is at 0 dBm. Then check
spurious level by substituting a known amplitude signal on the spectrum
analyzer.

6 Tune the spectrum analyzer across its full frequency range. Look for any spurious signals. For
each spurious response determine what mechanism generated the spurious response and what
specification applies

a.

NOTE
Press the [CW] key to view the CW frequency in the ENTRY DISPLAY.

7. Repeat steps 4 through 7 at any frequency of interest within this frequency band.

Is the spurious response in question an integer multiple of the HP 8340B/41B RF output
signal? If it is, the “'harmonic’’ specification applies.

Press the DUT's [SHIFT] key and then [M2] to display, from left to nght, the YO harmonic
number and the YO frequency. Is the spurious response in question an integer multiple of the
YO frequency (and not a harmonic of the RF signal)? If it is the "‘subharmonic and multiples
thereof'’ specification applies.

If the spurious response in question does not meet one of the above criteria, the “non-
harmonically related” specification applies.

8. Press the DUT's [STOP FREQ] key and enter the stop frequency for the next frequency band
Press the [START FREQ] key and enter the start frequency for the next frequency band Repeat
steps 3 through 8 until all DUT frequency bands have been tested up to 22 GHz (for HP 8340B), or
20 GHz (for HP 8341B).

HP 8340B/41B
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4-8. SPURIOUS SIGNALS TEST, 22 to 26.5 GHz (Applies only to HP 8340B)

NOTE

Non-harmonically-related spurious responses, resulting from mixing
products produced by two or more signals within the HP 83408, follow a
mathematical relationship to the signals that generated them. If the level
of all such signals up to 22 GHz are within the specification, then no
mixing products will be out of specification above 22 GHz. Therefore, no
test is provided for non-harmonically-related spurious signals above 22

GHz.
Specification
Table 4-17. Spurious Signals Test (20 to 26.5 GHz) Specifications
Bands and Approximate Frequency Ranges
f
SPURIOUS SIGNALS (See FrequencZoF:r}gte; jl::jcsa:g:\;wtch Points for
(Expressed in dB relative to the carrier level P serp
(dBc) at ALC level of 0 dBm}) Band 4
20 to 26.5 GHz
Harmonics
<—35

(up to maximum output frequency)
Subharmonics and multiples thereof <—20
(up to maximum output frequency)
Non-harmonically related spurious <—58
(CW and Manual Sweep mode only)
Power line related and spurious due to fan
rotation within 5 Hz below line frequency, and
multiples (CW mode only, all power levels)
STANDARD INSTRUMENT

Offset <300 Hz from carrier <—38

Offset 300 Hz to 1 kHz from carrier <—48

Offset >1 kHz from carrier <—53
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4-8. SPURIOUS SIGNALS TEST, 22to 26.5 GHz (Applies only to HP 8340B)

(Cont’d)
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Figure 4-8. Spurious Signals Test Setup (22 to 26.5 GHz)

RF
QUTPUT

The HP 8340B Under Test RF output signal is fed through a 20 dB pad and a high pass filter and is
then down converted using a mixer and an HP 8340A/B as a Local Oscillator. the mixer output is fed to

a low frequency spectrum analyzer.

The DUT 1s set to a CW frequency. All possible harmonics of the RF signal and harmonics of the YO
frequency that could fall within the 22 GHz to 26.5 GHz range are determined.

The LO is set to a CW frequency 50 MHz below each harmonic The specification is in dB below the
carrier. To establish the carrier level at the IF, the DUT 1s temporarily set to the frequency of the
harmonic and a reference level 1s established on the Spectrum Analyzer. The DUT is returned to the
onginal CW frequency The ampiitude of the harmonic displayed on the Spectrum Analyzer is used to
determine that the harmonic is at or below the specified level.
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‘ 4-8. SPURIOUS SIGNALS TEST, 22 to 26.5 GHz (Applies only to HP 8340B)

(Cont’d)
Equipment
Local Oscillator ................vveeueeeueeene........ HP 8340A/B Opt. 001
20 dB AtteNnUatOr .. ..............'eiiaiieeaaieiaa.... ... HP 8493C Opt 020
High Pass Filter (Made from the following adapters)
APC 35 (f)to Waveguide .............c.ccuveveevvenieon....... HPK281C
APC 35 (m)to Waveguude e HP K281C Option 012
Mixer .. . _ ... HP P/N 0955-0307
Spectrum Analyzer C . .. HP 3585A
Adapters
SMAM)tOBNC(f) ............... ... HP P/N 1250-1200
Cable (Semi-Rigid SMA male to SMAmale) .......... ... ... HP P/N 08340-20124

NOTE

Itis important that the mixer be connected directly to the LO’s RF Output
connector. For best results in this test, the local oscillator drive to the
mixer should be =-+4 dBm.

Procedure

1. Connect equipment as shown in Figure 4-8.  Allow at least a one hour warm up time On the LO,
press [INSTR PRESET] and [PEAK] (turns PEAK on).

‘ 2. Press the DUT'’s [INSTR PRESET] key. Press [POWER LEVEL]. If the power level in the ENTRY
DISPLAY is not 0 dBm, enter [0] [dBm] Press the [CW] key and enter any CW frequency in the 10
MHz to 26.5 GHz range

3. Determine all possible harmonic frequencies of the RF signal that could fall within the 22 to 26.5
GHz range. Press [SHIFT] [M2] to display from left to right, the band number (in POWER dBm
display) and the YO frequency. Determine all possible YO harmonic frequencies that could fall
within the 22 to 26 5 GHz range.

4. Press the LO [CW] key and enter a frequency 50 MHz below the harmonic frequency to be tested.
Press the [POWER LEVEL] key and, using the rotary knob, increase the power level until the
UNLEVELED indicator light comes ON. Slowly decrease the power level until the UNLEVELED
light just goes OFF.

5. Press [SAVE] [1] on the DUT to save the current instrument state. Press [CW] and enter the
harmonic frequency to be tested. Set the Spectrum Analyzer to view the 50 MHz IF signal with the
peak of the signal at the top graticule line.

6. Press [RECALL] [1] on the DUT to recall the onginal instrument state The amplitude of the
harmonic displayed on the Spectrum Analyzer should be at or below the specified test

7 Repeat steps 4 through 6 for each harmonic frequency determined in step 3.

8. Set the DUT to another CW frequency and repeat steps 3 through 7.

1. The waveguide portions of these adapters pass high frequencies and attenuate low frequencies
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4-9. SINGLE SIDEBAND PHASE NOISE

Specification
Table 4-18. Single-sideband Phase Noise Specifications

SPURI

v °"$ SIGNALS Bands and Approximate Frequency Ranges (GHz)
[Expressed in dB relative to the e Fr R d Bandswitch Points f mplete description)
carrier level (dBc)] (see Frequency Ranges and Bandswitch Points for complete descrip
Single-sideband Phase Noise Band 0 Band 1 Band 2 Band 3 Band 4’
{dBc/1 Hz BW, CW Mode, all power 0.01to <2.3| 2.3to <7.0 | 7.0 to <13.5 |13.5 to <20.0| 20.0 to 26.5
levels)
Offset 30 Hz from carrier < —64 < —b64 < —58 < —54 < —52
Offset 100 Hz from carrier < =70 < —70 < —64 < —60 < —58
Offset 1 kHz from carrier < —78 < —78 < =72 < —68 < —66
Offset 10 kHz from carrier < —86 < —86 < —80 < —76 < —74
Offset 100 kHz from carrier < —107 < —107 < —101 < —97 < —95
OPTION 007, Relaxed Phase Noise
Specifications
Offset 100 Hz from carrier < —67 < —67 < —61 < —57 < —55
Offset 1 kHz from carrier < =75 < —75 < —69 < —65 < —63
Offset 10 kHz from carrier < —83 < —83 < =77 < =73 < =71
Offset 100 kHz from carrier < —107 < —107 < —101 < —97 < —95

1 Applies only to HP 83408

Description

HP 8340B/41B

This test is performed in three steps: SYSTEM CALIBRATION, PHASE NOISE MEASUREMENT, and
PHASE NOISE CALCULATION A second HP 8340A/B or HP 8341A/B is used as a local oscillator
(LO) to mix down the microwave frequency from the HP 8340B/41B under test (DUT) to a 1 MHz IF.
The IF signal is amplified and, for 30 Hz, 100 Hz and 1 kHz offsets, sent directly to a low frequency
spectrum analyzer (HP 3585A). For 10 kHz and 100 kHz offsets, a 1 MHz notch filter 1s inserted
between the amplifier and the HP 3585A to attenuate IF signal and obtain increased dynamic range on
the HP 3585A. Phase noise is measured using the OFFSET and NOISE LVL functions of the HP
3585A.

SYSTEM CALIBRATION obtains the system's frequency response data (Cal Data (CD) and IF Cal
Data (IFCD), measured in dBc). A zero dBm, 1 MHz IF 1s established and then the LO frequency is
reduced to obtain 1.00003, 1.0001, and 1.001 MHz IFs. At each point, the power level at the peak of the
IF is recorded as the Cal Data (CD). A 1 MHz notch filter is then inserted between the amplifier and the
HP 3585A. The LO frequency is again reduced to obtain 1.01 and 1.1 MHz IFs, and the Cal Data for
these points is recorded. The LO frequency is then increased to obtain a 1 MHz IF and the response
due to the 1 MHz notch filter is recorded as the IF Cal Data (IFCD). This data is required for calculating
the actual phase noise for the 10 kHz and 100 kHz offsets. Since it is not required for the 30 Hz, 100 Hz
and 1 kHz offsets. IFCD is defined as zero at these points.

Performance Tests
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4-9. SINGLE SIDEBAND PHASE NOISE (Cont’d)

PHASE NOISE MEASUREMENT obtains phase noise data for DUT frequencies of 2.202, 6.902,
13.402, 19.502, and, in the case of the HP 8340B, 26.032 GHz. These specific frequencies typically
have the worst case phase noise for the HP 8340B/41B. The DUT is adjusted for the test frequency
and then the LO frequency is adjusted to obtain a 1 MHz + 0.9 Hz IF. A signal to noise level (IF to
phase noise level at 30 Hz, 100 Hz, 1 kHz, 10 kHz, and 100 kHz offsets from IF) measurement is
performed using the OFFSET and NOISE LVL functions of the HP 3585A and the results are recorded
as the Measured Noise Level (MNL, measured in dBc).

PHASE NOISE CALCULATION takes the data obtained for MNL and adds and subtracts the calibra-
tion data and a 3 dB correction factor to obtain the actual phase noise. The formula that is used is.

Actual Phase Noise = MNL + IFCD — CD — 3 dB

IFCD is the response of the 1 MHz notch filter at 1 MHz. Since the filter is not installed during the 10 Hz,
100 Hz and 1 kHz measurements, IFCD = 0. During the 10 kHz and 100 kHz offset measurements, the
notch filter attenuates the IF causing the power difference between the IF and the phase noise to be
smaller than it actually is, therefore IFCD must be added to MNL to correct this. The system's fre-
quency response (LCD) causes the difference between the IF level and the phase noise level to be
greater than it actually is, therefore CD must be subtracted from MNL. A factor of 3 dB is subtracted
from MNL to correct for the LO's phase noise contribution.
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Figure 4-9. Single Sideband Phase Noise Test Setup
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4-9. SINGLE SIDEBAND PHASE NOISE (Cont’'d)

Equipment
Synthesized Sweeper (Local Oscillator) .. HP 8340A/B Opt. 001 or any HP 8341A/B?
Spectrum Analyzer . ........ .. ... . HP HP 3585A
Power Ampilifier : .......HP 8447F
Attenuator . HP 8493C Opt. 010
Mixer .. . . HP P/N 0955-0307
Adapters
APC35(f)to APC35(f) ...... . ... ... .. HP P/N 5061-5311
(1 required if DUT is HP 8340B)
Type N(mM)to APC35(f) ......... ... ... ... .. ... ... ... HP P/N 1250-1744
(1 required if DUT is HP 8341 B)
Type N(m)toAPC35(m) ...............................HP P/N1250-1743
(1 required if LO is HP 8341A/B)

SMA(MtoBNC(f) ....................................HPP/N1250-1200
Cable (Semi-Rigid SMA male to SMA male) .................HPP/N08340-20124
FoamPads ...................................(Refer to note following step 1)
1 MHz Notch Filter .. .................... . (See schematic in Recommended Test

Eqmpment list, at the beginning of this section)
NOTE -
It is important that the mixer be connected directly to the L.O's RF Output
connector.
Procedure

1. Connect equipment as shown in Figure 4-9 with the amplifier connected directly to the HP 3585A
50 Ohm input.

NOTE

The foam pads shown in Figure 4-9 are required to isolate the DUT and
LO from mechanical vibrations which could induce phase noise.

NOTE

In this procedure, the LO is programmed for +10 dBm. At some points
the LO may indicate an unleveled condition. This is to be expected and
does not affect the phase noise measurement.

2. Onthe LO, press [INSTR PRESET] [CW] [2] [.] [2] [0] [1] [GHz] [POWER LEVEL] [1] [0] [dB(m)]
[PEAK].

3. On the DUT, press [INSTR PRESET] [CW][2] [.] [2] [0] [2] [GHz] [POWER LEVEL] [0] [dB(m)]
[PEAK]

4. On the HP 3585A, press INSTR PRESET, CENTER FREQUENCY, 1 MHz, FREQUENCY SPAN, 1
MHz.

5. Switch the HP 3585A AUTO RANGE and REF LVL TRACK off.

6 Allow the equipment to warm up for 1 hour.

2 usable only with HP 8341B DUT
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4-48

4-9. SINGLE SIDEBAND PHASE NOISE (Cont’d)

7. Adjust the HP 3585A marker to the peak of the IF
8. On the HP 3585A, press COUNTER.

9. Adjust the frequency of the LO for an HP 3585A COUNTER reading of 1 MHz +0.9 Hz. This
removes any frequency offsets between the DUT and LO.

10. Adjust the output power of the DUT for 0 dBm at the peak of the IF Select a REFERENCE LEVEL
of 0 dBm on the HP 3585A.

SYSTEM CALIBRATION

30 Hz Offset Calibration

(not applicable to units equipped with Option 007, Relaxed Phase Noise specifications)

11. On the HP 3585A, press FREQUENCY SPAN, 250 Hz, RES BW, 3 Hz. Allow one sweep to occur.
Ensure power at peak if IF is still 0 dBm.

12. Reduce LO frequency by 30 Hz (IF = 1.00003 MHz +0.9 Hz).

13 Allow one sweep of the HP 3585A to occur Adjust the HP 3585A marker to the peak of the IF
Record the marker power level (Cal Data) into Table 4-19

Table 4-19. Phase Noise Calibration Data

Step Offset (Hz) Cal Data (dB) ‘
13 30 CD =
14 100 CD =
16 1K CD =
19 10K CD =
21 100K CD =
22 0 IFDC =

100 Hz Offset Calibration

14. Reduce the LO frequency by 70 Hz (IF = 1.0001 MHz =0.9 Hz) Repeat step 13.

1 kHz Offset Calibration

15. On the HP 3585A, press FREQUENCY SPAN, 2500 Hz, RES BW, 30 Hz.
16. Reduce LO frequency by 900 Hz (IF = 1.001 MHz + 0.9 Hz). Repeat step 13.
10 kHz Offset Calibration

17. Connect 1 MHz Notch Filter as shown in Figure 4-9. Select 1 MOhm input impedance on the HP
3585A.

18. On the HP 3585A, press FREQUENCY SPAN, 25 kHz, RES BW, 100 Hz.

19 Reduce LO frequency by 9 kHz (iIF = 101 MHz £0.9 Hz) Repeat step 13 ‘
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. 4-9. SINGLE SIDEBAND PHASE NOISE (Cont’d)

100 kHz Offset Calibration

20. On the HP 3585A, press FREQUENCY SPAN, 250 kHz, RES BW, 1 kHz.

21. Reduce LO frequency by 90 kHz (IF = 1.1 MHz +0.9 Hz). Repeat step 13.

IF Cal Data

22. Increase the LO frequency by 100 kHz (IF = 1 MHz +0.9 Hz). Repeat step 13.
PHASE NOISE MEASUREMENT

23. Connect equipment as shown in Figure 4-9 with the amplifier connected directly to the HP 3585A
50 Ohm input. Return the HP 3585A to 50 Ohm input impedance.

24, On the DUT, press [POWER LEVEL] [0] [dB(m)]. Select the HP 3585A REFERENCE LEVEL to
place the peak of the IF at the top graticule of the display. Ensure IF = 1 MHz +0.9 Hz. If
necessary, adjust LO for an HP 3585A COUNTER reading of 1 MHz +0.9 Hz.

25. On the HP 3585A, press FREQUENCY SPAN, 250 Hz, RES BW, 3 Hz. Step the RANGE until the
overload light just turns on and then increment it one step. Allow one sweep to occur.

30 Hz Offset
{not applicable to units equipped with Option 007, Relaxed Phase Noise Specifications)
‘ 26. On the HP 3585A, press MANUAL, CLEAR A, MKR — CF, COUNTER

27. On the HP 3585A, press OFFSET. ENTER OFFSET. CF STEP SIZE. 30 Hz, MANUAL, STEP UP
{key), NOISE LVL. The noise level measurement takes approximately 30 seconds. For an accu-
rate reading, allow at least 2 measurements to be made before recording value. Record Measured
Noise Level (MNL) into Table 4-20

Table 4-20. Phase Noise Measurement Data

Measured Noise Level [MNL, dBc (1 Hz)]
Step Offset
2.202 GHz | 6.902 GHz | 13.402 GHz | 19.502 GHz | 26.032 GHz!

27 30

29 100
31 1K

34 10K
36 100K

1 Apples only to HP 8340B

28. On the HP 3585A, press COUNTER, NOISE LVL, OFFSET, CONT. Return marker to peak of IF
and ensure COUNTER reading is 1 MHz +0.9 Hz. If necessary, adjust LO for a 1 MHz IF. If the IF
drifted more than 6 Hz, steps 26 through 28 must be repeated.
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4-9. SINGLE SIDEBAND PHASE NOISE (Cont’d)

100 Hz Offset

29 Repeat steps 26 through 28 with a CF STEP SIZE of 100 Hz substituted in step 27.
1 kHz Offset

30. On the HP 3585A, press FREQUENCY SPAN, 2.5 kHz, RES BW, 30 Hz.

31 Repeat steps 26 through 28 with a CF STEP SIZE of 1 kHz substituted in step 27.
10 kHz Offset

32. Connect the equipment in Figure 4-9 with the 1 MHz Notch Filter connected. Select the 1 MOhm
input impedance on the HP 3585A.

33 On the HP 3585A, press FREQUENCY SPAN, 25 kHz, RES BW, 100 Hz Decrement the RANGE
until the overload light just turns on and then increment it one step.

34. Repeat steps 26 through 28 with a CF STEP SIZE of 10 kHz substituted in step 27.
100 kHz Offset

35 On the HP 3585A, press FREQUENCY SPAN, 250 kHz, RES BW, 1 kHz.

36. Repeat steps 26 through 28 with a CF STEP SIZE of 100 kHz substituted in step 27.

37. Repeat steps 23 through 36 for the CW frequencies shown in Table 4-21.

Table 4-21. Phase Noise Test Frequencies

CW Frequency (GHz)
DUT LO
6.902 6.901
13.402 13.401
19.502 19.501
26 0321 26 031"

1. Apphes only 10 HP 8340B
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4-9. SINGLE SIDEBAND PHASE NOISE (Cont’d)

PHASE NOISE CALCULATION

38. Using the data obtained in Table 4-19 and Table 4-20, calculate and enter the Actual Phase Noise

into Table 4-21

For example: Assume the following data was obtained for the 30 Hz offset at 26.032 GHz

CD = 0 dB (obtained in step 13)
MNL = —50.8 dB (obtained in step 27)
IFCD is defined to be 0 for a 30 Hz offset (also for 100 Hz and 1 kHz)
Therefore
Actual Phase Noise = MNL + IFCD — CD — 3dB
= —508+0—-0-3
= —b53.8
The value —53.8 would be entered into Table 4-22.

For example: Assume the following data was obtained for the 10 kHz offset at 2.202 GHz

CD = —25.6 dB (obtained in step 19)

IFCD = —44.2 dB (obtained in step 22)

MNL = —66.0 dB (obtained in step 34)

Therefore

Actual Phase Noise = MNL + IFCD — CD — 3 DB
= —66.0 + (—44.2) — (—25.6) —3
= —876

The value —87.6 would be entered into Table 4-22

Table 4-22. Phase Noise Test Results

Actual’ Single Sideband Phase Noise (dBc/1 Hz)

Offset (Hz) 2.202 GHz 6.902 GHz 13.402 GHz 19.502 GHz

26.032 GHz-

303

100

1K

10K

100k

HP 8340B/41B

1 Actual = MNL + IFCD — CD — 3dB

where IFCD = 0 for 30 Hz, 100 Hz, and 1 kHz offsets = value measured in step 22 (see Table 4-19) for 10k and 100 kHz oftsets

2 Applies only to HP 83408
3 Not applicable to instruments equipped with Option 007, Relaxed Phase Noise Specihications
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‘ 4-10. POWER SWEEP TEST

Specification

Table 4-23. Power Sweep Test Specifications

Power Sweep

Range
Displayed: 0 to 40 dB/sweep
Actual: At least 10 dB at any given frequency (at least 20 dB in DECOUPLED mode): see Figure
2 in the HP 8340B/41B specification table.

Accuracy
Starting Power Level" Same as Output Power Accuracy
Power Sweep Width and Linearity: See Figure 2 in the HP 8340B/41B specification table.

In normal operation (a), the ALC does not operate below —9.95 dBm (see Figure 3 in the HP
8340B/41B specification table), and so the maximum power sweep range is the difference of —9.95
dBm and the maximum leveled power available at the frequency range of interest (specified leveled
power shown in diagram). In the DECOUPLED mode (b), the power sweep range is extended because
the ALC can operate down to —20 dBm.

Description
. The DUT Is set to allow the ALC and the step attenuator to be operated independently ((SHIFT] [PWR
SWP]). The DUT is then set to do a 20 dB power sweep from —20 dBmto 0 dBm at a CW frequency.

The DUT is set to do a manual sweep while its output power is measured at the two end points, —20
dBm and 0 dBm, using a power meter.

HP 8340B/41B
UNDER TEST

ooco aoooo '8 oo onoo POWER METER

good :oddad 00 oo _Doao

H POWER
ADAPTER ADAPTER
APC-3.5(f) lﬁ APC-3.5(1) SENSOR
to APC-3.5(f) to N(m)
(83408 ONLY)

® (8341B ONLY)
../

[ TEST CAL

Figure 4-10. Power Sweep Test Setup

HP 8340B/41B Performance Tests 4.53



4-10. POWER SWEEP TEST (Cont’d)

Equipment -
PowerMeter ..........................................HP 436A Option 022
Power Sensor . ............. .. HP 8485A
Adapters
APC35(fito APC35(f) ........ . . . . HP P/N 5061-5311
(1 required if DUT is HP 8340B)
Type N (m) to APC 3.5 (f) ieeiii-io.......HP P/N 1250-1744
{1 required If DUT 1s HP 8341B)
Procedure

1 Connect equipment as shown in Figure 4-10. Connect the HP 8485A Power Sensor to the Power
Meter. Allow a one hour warm up time. Set the Power Meter's calibration switch to include 1 GHz,
then zero and calibrate the Power Meter before connecting the Power Sensor to the DUT.

2. Press the DUT's [INSTR PRESET] Press the [CW] key and enter [1] [GHz].

3. Press [SHIFT] [PWR SWP] to allow the ALC and RF step attenuator to be independently con-
trolled.

NOTE

The step up and step down keys control the RF attenuator. The numeric
key pad and rotary knob control the ALC power level.

4 Enter [—][2][0] [dBm] ALC Power level to set the start of the power sweep at —20 dBm. Press ‘
[PWR SWP] and enter [2] [1] [dBm] to set the power sweep range to >20 dB (The maximum
power sweep range is from —20 dBm to maximum power).

5. Press the [MANUAL] key. Turn the rotary knob counterclockwise to find the beginnirg of the
power sweep (I e , the power meter indication is at maximum and no longer changing). Record the
power meter indication.

NOTE

The POWER dBm display will indicate the approximate output power
during a very slow or manual sweep.

6. Rotate the rotary knob clockwise to find the end of the power sweep (i-e., the power meter
indication is at maximum and no longer changing). Record the power meter indication

7. The difference between the power meter indications recorded in step 5 and step 6 must be =20
dB.

8. Press the [CW] key and enter [5] [GHz]. Set the power meter's calibration factor switch to include
this frequency. Repeat steps 5 through 7 at CW frequencies of 10, 15, and, if the DUT is an
HP 8340B, 26 GHz.
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4-11. PULSE MODULATION ON/OFF RATIO TEST

NOTE
THIS TEST IS NOT APPLICABLE TO INSTRUMENTS EQUIPPED WITH
OPTION 006, DELETE PULSE MODULATION
Specification

Table 4-24. Pulse Modulation ON/OFF Ratio Test Specifications

For CW mode and RF frequencies =400 MHz only:

On/Off Ratio: >80 dB

Description

The DUT under test is set to a CW frequency at 0 dBm. The RF output level is viewed on a spectrum
analyzer. A reference level is set on the spectrum analyzer display, the PULSE key is pressed (ON)

NOTE

The 50 ohm termination on the DUT’s PULSE input simulates the RF OFF
state when PULSE is selected (ON).

The difference between the two spectrum analyzer displayed levels is the pulse ON/OFF ratio.

HP 83408/41B
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Figure 4-11. Pulse Modulation ON/OFF Ratio Test Setup
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4-11. PULSE MODULATION ON / OFF RATIO TEST (Cont’d)

Equipment
Spectrum Analyzer ... ... ... ... HP 8566B
50 Ohm Termination . ........ ... .. .. .. ... . ... HP 10100C
Adapters
TYPE N (m) to APC 3.5 (f) HP P/N 1250-1744

(2 required if DUT 1s HP 8341B)
(1 required If DUT 1s HP 8340B)

APC35(f)toAPC35(f) ................................HP P/N5061-5311
(1 required if DUT is HP 8340B)
Cable SMA(m)toSMA(m) ..............................HPP/N 08340-20124

Procedure
1. Connect equipment as shown in Figure 4-11. Allow a one hour warm up time.
2. On the DUT, press [INSTR PRESET] then [CW] [1] [GHz]. The RF power level should be 0 dBm.

3. Set the spectrum analyzer CENTER FREQUENCY to equal the DUT's CW frequency, FRE-
QUENCY SPAN 200 Hz, RES BW 30 Hz, PEAK SEARCH, MKR — CF, MKR — REF LVL, MKRA

4. Press the DUT's [PULSE] key (ON). The spectrum analyzer marker delta amplitude level should
be greater than 80 dB.

5. Repeat steps 2 through 4 at CW frequencies of 3, 9, 15, and, if the DUT is an HP 8340B, 22 GHz.

NOTE

For further verification of the ON/OFF Ratio, steps 2 through 4 may be
repeated for other frequencies of interest.
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4-12. PULSE MODULATION RISE AND FALL TIME TEST

Specification

NOTE

THIS TEST IS NOT APPLICABLE TO INSTRUMENTS EQUIPPED WITH
OPTION 006, DELETE PULSE MODULATION.

Table 4-25. Pulse Modulation Rise and Fall Time Test Specification

Rise (Tg) and Fall {T¢) Times.

For CW mode and frequencies =400 MHz only.

<25 nanoseconds

Description

The DUT's RF output frequency is down converted to 50 MHz using a mixer and a local oscillator. The
50 MHz IF signal is amplified and applied to an oscilloscope The DUT is pulsed using a pulse
generator. The pulse generator output 1s also applied to the oscilloscope The oscilloscope i1s used to

measure the pulse envelope nse and fall times Refer to Figure 4-12 Pulse Definitions

OR N;
et -
1 W

RF 90% }
PULSE OUT
0%

100%{3V)

—— 50%

.

TgE -RF Pulse Length
Ty -Input Pulse Length
Tp Delay Time

Vp -RF Pulse Amplitude

TR -RF Pulse Rise Time
Tg RF Pulse Fall Time
VOF{ Overshoot and Rinaing
VF Video Feedthrough

HP 8340B/11B

Figure 4-12.  Pulse Definitions
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4-12. PULSE MODULATION RISE AND FALL TIME TEST (Cont’d)

Equipment
Local Oscillator ........ ... ... ......., HP 8340A/B Opt 001 or any HP 8341A/B1
Pulse Generator ...... o e e . HP 8012B
Amplifier .- . ; . .. HP 8447F
Oscilloscope . .. ... ... ... e HPITAA
Adapters
APC35(NHtoAPC35() ......... o, . HP P/N 5061-5311
(1 required if DUT is HP 8340B)
Type N(MytoAPC35(f) ........ ... ... ... .. ... .. ..... HP P/N 1250-1744
(1 required if DUT is HP 8341B)
Type N(myto APC3.5(m) ...............................HPP/N1250-1743
(1 required if LO is HP 8341A/B)
SMA(M)to BNC({f) .. ... ... . . .. HP P/N 1250-1200
BNC Tee(m)(f)¢f) ................... e HP P/N 1250-0781
Cable (Semi-Rigid SMA maleto SMAmale) ...... ........ HPP/N 08340-20124
10 dB Attenuator . R HP 8493C Opt 010
Mixer ... .. .. . R o ... HP P/N 0955-0307
LowPassFﬂter(LPF) i aieeaiiaiiiieiieee. ... HP P/N 9135-0260
NOTE
itis important that the mixer be connected directly to the LO’s RF Output
connector.

1 Usable only with HP 8341B DUT
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4-12. PULSE MODULATION RISE AND FALL TIME TEST (Cont’d)

Procedure

1. Connect equipment as shown in Figure 4-13.  Connect the mixer directly to the local oscillator RF
output to obtain maximum LO drive to the mixer. Connect the BNC tee directly to the HP

8340B/41B PULSE IN connector. Allow a one hour warm up time.

HP 8340B/418
SYNTHESIZED SWEEPER

Tha Aacdc 2 oo Qoaoo
aog oooano v oo OoOoo

aaa o oaa ) 23 goano
oood ‘ooad 00 oo 0000

RF OUTPUT

ADAPTER
APC-3.5(f)
to N(m)
(83418 ONLY)

SEMI-RIGID CABLE

LOCAL
OSCILLATOR

=0
0ooo ogoooa oo ooao

S A N K) oo 0O0ao
aaa o oao \_J) oo ggaon
ocoos ‘o _ad 00 oo 0ooo

RF
QUTPUT

(8341B ONLY) k

10d8
ATTENUATOR

LOW PASS
AMPLIFIER F(ILTER SM?«DA(:I.;EEI'O
e

TN

BNC (f)

[ enc Tee ) - ]
ﬁ%
PULSE
GENERATOR

TRIGGER
OUTPUT

0SCILLOSCOPE

o 0% g
Jo%o
e F R
(Cye oooa &=y B (o) 8
= ao = a - @
LD ooon @ 0 @ O
A B MAIN
TRIGGER
EXT TRIG
v INPUT

Figure 4-13  Pulse Modulation Rise and Fall Time Test Setup

HP 8340B/41B
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4-12. PULSE MODULATION RISE AND FALL TIME (Cont’d)

2. Set up the HP 8012B Pulse Generator as follows.

PULSE PERIOD slide switch . ....... ..............................7Ju—1m
TRANSITION TIME slide switch ............................... minimum (5n)
AMPLITUDE slide switch . ......................... ... .. .. top position (5 0)
PULSE DOUBLE/NORMAL ...... .. ... ... .. ....... NORMAL
PULSE DELAY shde switch ...... .. .. . .. minimum
Pulse Delay VERNIER fully CCW
LEADING EDGE control ... . fully CCwW
PULSE WIDTH siide switch N [ e 1T
TRAILINGEDGE control .. ........ . ......... ... ................fullyCcCW

3. Set both oscilloscope channels A and B for 50 ohm input. Set the oscilloscope to view the puise
generator output waveform. Adjust the HP 8012B pulse width VERNIER for a 100 nanosecond
pulse. Adjust the pulse period VERNIER for a 10 microsecond period

Adjust the amplitude VERNIER for about a 3V pulse amplitude (TTL level). Set the oscilloscope to
trigger on this pulse (trigger on channel B).

4. Press [INSTR PRESET] on both the DUT and the LO. On the DUT, press [CW] [1] [GHz] and the
[PULSE] modulation key. On the LO, press [CW] [.] [9] [5] [GHz]. The IF frequency is then 50 .
MHz. Set the LO for +10 dBm or maximum leveled output. The DUT's RF power should be 0 dBm.

NOTE

For best accuracy in this test, the Local Oscillator drive to the mixer
should be = +4 dBm.

5. Set the oscilloscope horizontal sweep to 50 nanoseconds/division and select channel A input
only. Adjust the channel A (pulsed IF input signal) vertical gain and position so that the pulse OFF
is at the 0% graticule line and the pulse ON Is at 100% graticule line. Select the horizontal MAG
X10 The oscilloscope 1s now calibrated for 5 nanoseconds/division. Adjust the horizontal position
control to position the modulation envelope so that the 10%% point of the envelope rise time is at the
center vertical graticule line simitar to Figure 4-14.
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‘ 4-12. PULSE MODULATION RISE AND FALL TIME (Cont’d)

Figure 4-14. Pulse Modulation Rise Time Waveform

6. The 90% point of the envelope rise time should be less than 25 nanoseconds (5 horizontal divi-
sions) from the 10% point

7. Adjust the oscilloscope horizontal position control to view the modulation envelope fall time.
Position the waveform so that the modulation envelope crosses the 90% graticule at a vertical
graticule line similar to Figure 4-15.

it . AP R PRI PR

-t + A
{ebrbodrbre et FITOPOI A P I SN I I
-t M e -+ 00 LU B 0 A o o o

Figure 4-15. Pulse Modulation Fall Time Waveform

8 The 10% point should be <25 nanoseconds (5 divisions) from the 90% point.

‘ 9. Repeat steps 5 through 8 at CW frequencies of 3, 9, 15, and, if the DUT is an HP 8340B, 22 GHz.
Set the LO CW frequency to be 50 MHz below the DUT's frequency.
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4-13. PULSE MODULATION ACCURACY TEST

NOTE

THIS TEST IS NOT APPLICABLE TO INSTRUMENTS EQUIPPED WITH
OPTION 006, DELETE PULSE MODULATION.

Specification

Table 4-26. Pulse Modulation Accuracy Test Specifications

For CW mode and frequencies =400 MHz only.
Minimum Internally Leveled RF Pulse Width (T1, RFI): 100 nanoseconds

Pulse Repetition Frequency:
Internally leveled: 100 Hz to 5 MHz

Accuracy of Internally Leveled RF Pulse VI, Pl (relative to CW mode level):
NOTE

ALC attempts to hold pulse ampltude to same level as leveled CW signal.

Bands and Approximate Frequency Ranges (GHz)
(see Frequency Ranges and Bandswitch Points for complete description)

. Band 0 Bands 1 - 41
Pulse Width 0.4 to <2.3 2.3 to 26.5
100 to <200 ns +3/—0.3 dB2 +15/—0.3 dB2
200 to <500 ns +15/—03 dB2 +0.3 dB
>500 ns +03dB +0.3dB

1 Band 4 (=200 to 26 5 GHz) only applies to the HP 8340B

2 +15t0 +55°C Duty Cycle must be >0 (1%

Description

The DUT's RF output frequency 1s down converted to 50 MHz using a mixer and a local oscillator. The
50 MHz IF signal is amplified and applied to an oscilloscope. The DUT is pulsed using a pulse
generator. The IF modulation envelope is positioned to convenient horizontal graticule lines. The
pulse is turned OFF and the DUT’s output power level is adjusted so that the IF carrier is at the
horizontal graticule lines established when the DUT was being pulsed. The change in DUT output
power level is the accuracy error of the leveled RF pulse.

HP 8340B/41R
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4-64

4-13. PULSE MODULATION ACCURACY TEST (Cont’d)

Equipment
Local Oscillator ...... . . .+ ... HP 8340A/B Opt 001 or any HP 8341A/B3
Pulse Generator . . ‘ HP 8012B
Amplfier ; : . .. .. HP 8447F
Oscilloscope .. ... ... ... . . ... i, HPATHIA
Adapters
APC35(f)toAPC35(f) ................................HPP/N5061-5311
(1 required if DUT is HP 8340B)
Type N(m)to APC35¢(f) ................................ HP P/N1250-1744
(1 required if DUT is HP HP 8341B)
Type N(m)toAPC3.5(m) ...............................HP P/N1250-1743
(1 required if LO is HP 8341A/B)
SMA(M)toBNC({f) ............... e HP P/N 1250-1200
BNCTeem)(®H{f) ... . .. . . ... HP P/N 1250-0781
Cable (Semi-Rigid SMA male to SMA male) . . ......HP P/N 08340-20124
10 dB Attenuator . . HP 8493C Opt 010
Mixer .................. ... .......HPP/N0955-0307
Low Pass Filter (LPF) ....................................HPP/N9135-0260

NOTE

It is important that the mixer be connected directly to the LO’s RF Output
connector. For best accuracy in this test, the local oscillator drive to the
mixer should be = 4 dBm.

1. Connect equipment as shown in Figure 4-16. Connect the mixer directly to the LO's RF output
connector to obtain the maximum mixer LO input level. Connect the BNC tee directly to the DUT's
PULSE IN connector. Allow a one hour warm up.

2. Set up the 8012B Pulse Generator as follows:

PULSEPERIOD slideswitch . ............................cccue...lp=2m
TRANSITION TIME slide switch ... ... ... e minimum (5n)
AMPLITUDE shide switch ... . e .. top position (5.0)
PULSE DOUBLE/NORMAL . . NORMAL
PULSE DELAY slide switch ............. .. ... ... .. minimum
Pulse Delay VERNIER . ... ... ... ... . . i, fully CCW
LEADINGEDGE control  ............ccuvvivieueaenneannnneo......fully CCW
PULSEWIDTH slide switch .....................c.ovvieeeaenore.....10n-1p
TRAILING EDGE control ........................ ... fully CCW

3. Set both oscilloscope channels (A and B) for 50 Ohm input. Set the oscilloscope to view the pulse
generator output waveform. Adjust the 8012B pulse width VERNIER for a 100 nanosecond pulse.
Adjust the pulse period VERNIER for a 10 microsecond period. Adjust the amplitude VERNIER for
about a 3V pulse amplitude (TTL level).

3 Usable only with HP 8341B DUT
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4-13. PULSE MODULATION ACCURACY TEST (Cont’d)

4. Press [INSTR PRESET] on both the DUT and the LO. On the DUT, press [CW][1] [GHZ] [POWER
LEVEL] [—] [1] [0] [dBm] On the LO, press [CW] [.] [9] [5] [GHz]. The IF frequency is then 50
MHz, Set the LO for +10 dBm or maximum leveled output.

5. Set the oscilloscope horizontal for 50 nanoseconds/division and select channel A input only.
Adjust the channel A (IF carrier input signal) vertical sensitivity to view the entire RF envelope.

HP 8340B/41B LOCAL
UNDER TEST OSCILLATOR
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gooo o oo 00 oo
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[ ] -
Kt I e PR
APC- -
AR S Y Fewt L, O
./
10d8
-[ 61p capLe PTTENUATOR . L/°
SEMI-RIGID CABL D < >M|XER
LOW PASS  ADAPTER
AMPLIFIER EILTER  SMA (m) TO IF
- BNC (1)
2648 TN
) R
([ BNC TEE 0SCILLOSCOPE
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Figure 4-16. Pulse Modulation Accuracy Test

NOTE

It may be necessary to reduce the vertical sensitivity and/or adjust the
DUT’s RF output level at some frequencies.
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4-13. PULSE MODULATION ACCURACY TEST (Cont’d)

6. Press the [PULSE] key on the DUT (pulse ON). Adjust the oscilloscope vertical position and
sensitivity to place the modulation envelope on convenient horizontal graticule lines Press the
[PULSE] key to turn pulse OFF. Press the [POWER LEVEL] key on the DUT. Note the power level
in the ENTRY DISPLAY.

7. Adjust the DUT's power level using the rotary knob so that the IF carrier signal aligns with the
horizontal graticule lines established in step 6 for the modulation envelope. Note the ENTRY
DISPLAY power level.

8. The difference between the power levels noted in step 6 and 7 should be less than the specifica-
tion for this pulse width and RF frequency.

9. Repeat steps 5 through 8 for pulse widths of 200, 500, and 1000 nanoseconds.

10. To test the Pulse Repetition Frequency range (100 Hz to 5 MHz), set the pulse generator period to
10 milliseconds (100 Hz) and pulse width to 1 microsecond {duty cycle of 0.01%). Repeat steps 5
through 8. Set the pulse generator period to 200 nanoseconds (5 MHz) and pulse width to 100
nanoseconds (minimum specified PW) Repeat steps 5 through 8.

11. Set the pulse generator period to 10 microseconds and pulse width to 100 nanoseconds. Repeat
steps 5 through 10 at CW frequencies of 3, 9, 15, and, if the DUT is an HP 8340B, 22 GHz. Set the
LO's CW frequency to be 50 MHz below the DUT's frequency. For DUT frequencies of 15 and 22
GHz, press [PEAK] to ON.

4-66 Performance Tests HP 8340B/41B



4-14. PULSE MODULATION VIDEO FEEDTHROUGH TEST

NOTE

THIS TEST IS NOT APPLICABLE TO INSTRUMENTS EQUIPPED WITH
OPTION 006, DELETE PULSE MODULATION

Specification

Table 4-27. Pulse Modulation Video Feedthrough Test Specification

For CW mode and frequencies only:
Video Feedthrough (V¢/Vp):
04 <23 GHz (Band 0): <5% for output power levels <+8 dBm

2 3t0 26 5 GHz (Bands 1-4)! <0 2%

1. Band 4 (>20.0 to 26.5 GHz) only applies to the HP 8340B

Description

NOTE

Video feedthrough is any component of the pulse generator signal that
appears at the DUT's RF output connector.

The DUT is set to a CW frequency at 0 dBm and is pulsed using a pulse generator. The pulsed RF
output signal is fed through a 10 dB attenuator and a low pass filter that will pass only the low
frequency (video feedthrough) component of the modulation envelope. The video feedthrough is
measured using an oscilloscope. The measured voltage is related to the RF power by:

P = 10 iog (V2/R/1 mW)

Where:
P = DUT RF output level minus 10 dB. and
R = 50 Ohms.
Equipment
Pulse GENerator . ...........iiviieenrenaeianaeaaeaeanen.....HP8012B
OSCIllOSCOPE . ..o it i i i HPIT41A
Adapters
APC35(f)toAPC35(f) ................................HP/PN 5061-5311
(1 required f DUT 1s HP 8340B)
Type N (m) to APC 3 5 (f) ..-.......HPP/N1250-1744
(1 required if DUT 1s HP 8341B)
SMA(m)toBNC () ......... L R HP P/N 1250-1200
BNCTeem)(f)(f) .. ... ... ... ........ ‘ .. HP P/N1250-0781
10dB Attenuator . ......... ... HP 8493C Opt. 010
Low Pass Filter (LPF) . ....... ... ... ... HP P/N 9135-0260
Procedure

1. Connect equipment as shown in Figure 4-17. Attach the BNC tee directly to the DUT's PULSE
input connector. Allow a one hour warm up time.
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4-14. PULSE MODULATION VIDEO FEEDTHROUGH TEST (Cont’d)

HP 8340B/41B
UNDER TEST
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Figure 4-17. Pulse Modulation Video Feedthrough Test Setup

2. Set up the HP 8012B Pulse Generator at follows:

PULSEPERIOD slideswitch ......................................1Ju—.1m
TRANSITION TIME slide switch .. .............................. minimum {5n)
AMPLITUDE slide switch ...................................top position (5.0)
PULSE DOUBLE/NORMAL ............... i NORMAL
PULSE DELAY slide switch ... .............. ... ... .. . ... ... minimum
Pulse Delay VERNIER fully .. CCw
LEADING EDGE control . . fully CCW
PULSE WIDTH slide switch i 10N -1p
TRAILINGEDGE control ... ... .................................fully CCW
POLARITY e e e .+
OUTPUT . e NORMAL ‘
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4-14. PULSE MODULATION VIDEO FEEDTHROUGH TEST (Cont’d)

3 Set both oscilloscope channels (A and B) to 50 Ohm input. Set the oscilloscope to view the pulse
generator output waveform Adjust the HP 8012B pulse width VERNIER for a 100 nanosecond
pulse Adjust the pulse period VERNIER for a 100 microsecond period. Adjust the amplitude
VERNIER for about a 3V pulse amplitude (TTL level) Set the oscilloscope honzontal sweep to 50
nanoseconds/division and select channel A input only.

4. Onthe DUT, press [INSTR PRESET] followed by [CW][.] [4] [GHz]. Press the [PULSE] key (pulse
ON)

5. Press the [POWER LEVEL] key and enter the first power level, [8] [dBm].

6. Adjust the oscilloscope channel A vertical sensitivity and vertical position to view the video
feedthrough signal similar to Figure 4-18.

Figure 4-18. Pulse Modulation Video Feedthrough Waveform

7 The test imits for the three power levels are shown in Table 4-28. (Note that the test limit is 5% of

Vpk.)
Table 4-28. Pulse Modulation Video Feedthrough Test Limits
HP 8340B/41B P — TEST
RF Output (dBm) Vpk LIMIT
Level (dBm) {pk voltage)
+8 -2 0.2511 12 mvV
0 —10 0.0999 5mv
—10 —-20 0.03162 1.6 mV
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4-14. PULSE MODULATION VIDEO FEEDTHROUGH TEST (Cont’d)

The test limits are derived using the following equation:

P =10 log (Vrms2/R/1 mW)

Where:

P = DUT RF output level —10 dBm, and,
R = 50 Ohms.

Example:
For a DUT set to 0 dBm, the output of the 10 dB pad is —10 dBm.

P =10 log (Vrms2/R/1 mW)

—10 = 10 log (V2/50/0 001) (divide through by 10)

—1 = log (V2/50/0.001) take antilog of both sides

10—1 = 0.1 = (V2/50/0.001) (cross multiply)

0.0001 = v2/50 (cross multiply again)

V0,005 =V = 00707 rms

Test Limit = Vpk x 5% = 0.0707 x 1.414 x 5% = 5mV

8. Repeat steps 6 and 7 for DUT output power levels of 0 and —10 dBm.
9 Repeat steps 5 through 8 at CW frequencies of 1, 1.5, and 2 GHz.

NOTE

For DUT frequencies above 2.3 GHz the video feedthrough is typically so
small that it is difficult to measure. The following steps provide a means
to verify that the video feedthrough is negligible.

10. Remove the 10 dB pad between the DUT and the low pass filter. Press the [CW] key and enter any
frequency from >2.3 GHz to the DUT's maximum frequency. Press the [POWER LEVEL] key and
enter [—] [1] [0] [dBm].

11. Select the oscilloscope X5 vertical magnifier. The test limit is now 0.2 mV or 1 minor division on the
oscilloscope.

12 Select several CW frequencies >2.3 GHz. and verify that the video feedthrough is less than 1
minor division on the oscilloscope.
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4-15. AMPLITUDE MODULATION TEST

Specification

Table 4-29. Amplitude Modulation Test Specifications

The following specifications apply when the HP 8340B/41B are internally leveled, for waveforms
whose envelope peak I1s at least 1 dB below maximum specified power. Unless noted, pulse modula-
tion must be OFF, however, the HP 8340B/41B are capable of simultaneous amplitude and pulse
modulation. See Section I, Operation.

AM Depth- 0 to 90%
AM Sensitivity at 1 kHz rate and 30% depth: 100%/Volt + 5%
AM Bandwidth relative to a 1 kHz rate at 30%c depth. DC coupled, 3 dB point = 100 kHz

AM Frequency Response (Flatness) Relative to a 1 kHz rate at 30% depth, DC to 10 kHz:
+020dB

Description

AM sensitivity and accuracy is determined by simulating a modulation signal (i e , setting the function
generator to a dc voltage) The unmodulated DUT RF output 1s measured using a power meter A dc
voltage representing +30% modulation (0 3 Vdc) 1s applied to the DUT's AM input The power
meter indication should change by:

20 log (1 + (dc voltage + (0.05 times the dc voltage)))
The sensitivity and accuracy is tested at several CW frequencies.

The AM frequency response and bandwidth is measured by down converting the DUT's RF frequency
to an IF frequency within the range of the modulation analyzer. The DUT is amplitude modulated using
a function generator. The modulation analyzer is set to indicate 0 dB at the reference modulation
frequency of 1 kHz. The modulation frequency is varied and the flatness is indicated on the modulation
analyzer The modulating frequency I1s then set to the bandwidth specification (100 kHz) and the
modulation analyzer should indicate > —3 dB This shows that the actual 3 dB point will occur at a
frequency >100 kHz

Finally, the function generator output level 1s increased to obtain >90% modulation depth

Equipment
Local Oscillator ... ... ... . .. ‘ HP 8340A Opt 001 or any HP 8341A/B1
Modulation Analyzer .. ... ... ... ... ... HP 8901A
Function Generator ............. . . .. HP 3325A
Digital Voltmeter ........ ... ... ................................HP3455A
Amplifier . ... ... ... e . HP B447F
PowerMeter ................. ... ... iiiiiiiaaiaeanaa......HP436A
Power Sensor ............. ... .. HP B485A

1 Usable only with HP 83418 DUT
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4-15. AMPLITUDE MODULATION TEST (Cont’d)

Equipment, Cont’d

Adapters
APC35(fito APC35¢(f) ................................HPP/N5061-5311
(1 required if DUT is HP 8340B)
Type N(myto APC35(f) ... ... . . ... HP P/N 1250-1744
(1 required if DUT is HP HP 8341B)
Type N (m) to APC 35 (m) ‘ Lo HP P/N 1250-1743
(1 required if LO 1s HP 8341A/B)
Type N(m)to BNC (f) .. ... . . . ... HPP/N1250-1476
SMAMtoBNC(f) ........ .. .. .. . . . HP P/N 1250-1200
BNCTee(m @) ................... :.H””,:”:H:HHPP/N12500781
Cable (Semi-Rigid SMAmaIetoSMAmaIe) ieiiiinienn......HP P/N08340-20124
20dB Attenuator . ......................................HP 8493C Opt. 020
MiIXer ........... ...t HP P/N 0955-0307
HP 83408/418 POWER METER LOCAL
UNDER TEST OSCILLATOR
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Figure 4-19. Amplitude Modulation Test Setup
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4-15. AMPLITUDE MODULATION TEST (Cont’d)

NOTE
It1s important that the mixer be connected directly to the LO’s RF Output
connector.
Procedure

AM SENSITIVITY AND ACCURACY

1. Connect equipment as shown in Figure 4-19 Connect the mixer LO port at the LO's RF output
Connect the Power Sensor to the power meter. Allow a one hour warm up time. Set the power
meter's calibration factor switch to include 1.5 GHz, then zero and calibrate the power meter.
Connect the power sensor to the DUT's RF output.

2. On the DUT. press [INSTR PRESET] [CW] [1] [.] [5] [GHz] Press the [POWER LEVEL] key and
enter [—] [5] [dBm].

NOTE

The function generator output impedance is 50 Ohms and its output indi-
cation accuracy assumes a 50 Ohm load. The DUT's AM input imped-
ance is 600 Ohms: therefore, a high impedance DVM is used to measure
and set the function generator output level.

3. Zero the power meter as follows:

With power applied to the sensor, press the power meter RANGE HOLD. Press the DUT's [RF]
key to turn the RF OFF. Zero the power meter. Press the [RF] key to turn the RF ON.

4. Using the DVM as an indicator, set the function generator to output 0 Vdc (If the function gener-
ator being used does not have this feature, use a dc power supply) Press the DUT's [AM] key
(AM ON) Note the power meter indication

5. Simulate +30% modulation by setting the function generator output to +0.3 volts dc as indicated
on the DVM. The power meter indication should increase by 2.18 to 2.38 dB from the value noted
in step 4.

20 log (1 + (0.3 — (0.05 times 0.3))) = 2.18 dB
to
20log(1 + (03 + (0.05 times 0 3))) = 238 dB
6. Simulate —30% modulation by setting the function generator output to —0.3 volts dc as indicated
on the DVM. The power meter should decrease by 2.91 to 3.29 dB from the value noted in step 4
20log (1 + (—0.3 — (0.05 times —0.3))) = —2.91dB
to
20log(1 + (—03 + (005 times —0.3))) = —329dB

NOTE

The DUT’s test power levels are selected to avoid power meter range
changes at the +30 and —30% modulation settings.
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4-15. AMPLITUDE MODULATION TEST (Cont’d) ‘

7. Press the DUT's [POWER LEVEL] key and enter [+] [5] [dBm]. Press the [AM] key to turn AM
OFF. Repeat steps 3 through 6 for this power setting.

8. Press the DUT's [CW] key and enter [4] [.] [5] [GHz]. Press the [AM] key to turn AM OFF. Set the
power meter's calibration factor switch to include 4.5 GHz. Repeat steps 3 through 6 for DUT
power settings of —5 and +5 dBm.

AM FREQUENCY RESPONSE AND BANDWIDTH
9 Disconnect the power sensor and connect the DUT's RF output to the 20 dB attenuator.

10. On the DUT, press [CW] [1] [.] [5] [GHz], [POWER LEVEL] [0] [dBm]. On the LO, press
[INSTR PRESET] [CW] [1]1[.] [4][5] [GHz], [POWER LEVEL] [1] [0] [dBm]. Press PEAK (ON). (The
output may be unleveled, this will not affect the test.) The IF frequency is now 50 MHz.

NOTE

For best accuracy in the Amplitude Modulation test, the Local Oscillator
drive to the mixer should be > +4 dBm.

11. Set the function generator for a sine wave at a reference frequency of 1 kHz at 0 2121 vrms (0 3
times 0.707) +0.05 Vrms. For example: 0.25 Vrms, as indicated on the DVM, would fall in this
range. Set the modulation analyzer input frequency to 50 MHz (by pressing FREQ 50 MHz), then
press AM and AVE. The modulation analyzer should indicate about 21%. Note the DVM indication.

12. Press the dB key. As the modulating frequency 1s changed, the modulation analyzer will indicate
the flatness in dB relative to the 1 kHz reference .

13. Set the function generator to 100, 200, 500 Hz, then 1, 2, 5, and 10 kHz. Check the DVM indication
and adjust the level of the modulating signal at each frequency to eliminate any flatness error of
the function generator Observe the flatness indication on the modulation analyzer. The flatness
indication shouid be < +0 20 dB

14, Check the AM bandwidth by setting the function generator to 100 kHz. Adjust the function gener-
ator output level to the value noted in step 11. The modulation analyzer should indicate = —3dB.

AM DEPTH

15. Set the function generator to 1 kHz Set the modulation analyzer to indicate percent modulation by
setting the controis as follows:

AUTOMATIC OPERATION ...... ... ... .. .. ... .... ieiiiiieiiiiiie......ON
RATIO % B e S uiieeiv---.....0FF
RATIOdB .......... . L e e OFF

16. Repeat steps 11 through 15 at DUT RF frequencies of 3, 9, 15, and, if the DUT is an HP 83408, 22
GHz. Make sure LO CW frequency is always 50 MHz below the DUT frequency.
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4-16. FM ACCURACY AND FLATNESS

Specification

Table 4-30. Frequency Modulation Specifications

FREQUENCY MODULATION
Modulation Rate: 50 kHz to 10 MHz (3 dB Bandwidth)
Peak Deviation.

Bands 0.1: The lesser of 10 MHz or 5 x modulation rate

Band 2: The lesser of 10 MHz or 10 x modulation rate
Band 3: The lesser of 10 MHz or 15 x modulation rate
Band 41 The lesser of 10 MHz or 20 x modulation rate

Deviation Accuracy (at 100 kHz rate): +10%
Sensitivity. 1 MHz/V and 10 MHz/V

1. Band 4 only applies to the HP 8340B

FM Accuracy Description

FM Accuracy is measured by observing the modulated RF carrier on a spectrum analyzer. When the
modulation index (Peak Deviation divided by Modulation Rate) is set to exactly 2.404, the power in the
carrier will be at zero. This is called a Bessel Null.

Once the carrier has been nulled, the Peak Deviation is known precisely since the Modulation Rate 1s
synthesized. Since the Peak Deviation is known, the FM input voltage can be measured to calculate
the FM input sensitivity (1 or 10 MHz/V nominally). The error from nominal is expressed as a percent
and is the FM accuracy. This is measured at a 100 kHz rate.

Equipment
Spectrum Analyzer ....................c0iieeeeeeaaaaaaoae..... HP 8566B
Digital Voltmeter .......................oeveeeniiiaaennee..... HP 3456A
Function Generator . ............cuoiiiiiiaeeiaeaneiaeaneean.... HP3325A
Adapters:
APC35(HtOTYPEN(M) ... ... ... HP P/N 1250-1744
(1 required if DUT 1s HP 8340B) (2 reqmred if DUT is HP 8341B)
APC 35 (f) to APC 3 5 () ] .eeive-iv...... HPP/N 5061-5311
(1 required If DUT 1s HP 8340B)
BNC(f) to dual banana ........ e e HP P/N 1251-2277
BNCTee(m)(H)(f) ... . ... ..o v, HP P/N 1250-0781
Cables:
Semi-Rigid, (SMA maleto SMAmale) ............. ... .. HP P/N 08340-20124
BNC (m)to BNC (m)(2required) .......................... HP P/N 8120-8140

HP 8340B/41B Performance Tests 4.75



4-16. FM ACCURACY AND FLATNESS (Cont’d)
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Figure 4-20. FM Accuracy Setup
Procedure

1. Connect the equipment as shown in Figure 4-20, FM Accuracy Setup. The BNC Tee should be
connected directly to the DUT's FM input BNC.

2 Set the function generator to a 100 kHz sine wave. Set the DVM to ac volts

3. Press [INSTR PRESET] on the DUT and set up the following conditions.

Sweep Mode: cw

Frequency out. 2.2 GHz

Leveling: INT

RF Output: 0 dBm

RF Peaking (PEAK)> ON

FM ON

FM Sensitivity: 1 MHz/V (default condition)
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4-16. FM ACCURACY AND FLATNESS (Cont’d)

4. On the function generator, press AMPTD 450 mV (p-p). Then press the LEFT ARROW key until the

first digit on the left side of the decimal point 1s flashing

. Set the spectrum analyzer's center frequency to that of the DUT. Choose a frequency span of 2

MHz. Observe the carrier on the display of the spectrum analyzer while performing step 6.

. Press the function generator's UP ARROW or DOWN ARROW keys until the carrier 1s nulled

(minimum amplitude). The function generator's LEFT ARROW and RIGHT ARROW keys will
change the resolution of the UP ARROW and DOWN ARROW keys for a finer or coarser amplitude
adjustment.

. Measure the rms amplitude of the FM input with the DVM Note this value on the test record card

as Vv,

Calculate the actual FM sensitivity and then the percent error Actual deviation is equal to 2.404
times 100 kHz (since the modulation index is at the first Bessel Null) The actual FM sensitivity is
then:

Actual FM Sensitivity = (.2404)/(V , x 1.414)
% Error = 100 x (Actual FM Sensitivity — Range)/Range
Where 'Range’’ = 1 (for 1 MHz/V), or 10 (for 10 MHz/V)

Set the function generator's amplitude to 45 mV p-p. Press the DUT's the UP ARROW key to
select an FM sensttivity of 10 MHz/V. Repeat steps 6 and 7.

. Repeat steps 4 through 8 at CW frequencies of 2.5, 6.9, 13.4, 18 and 20 GHz (20 GHz applies to the

8340B only). After entering a new CW frequency, press the FM key twice to display the FM
sensitivity in the DUT's ENTRY DISPLAY and then press the DUT's DOWN ARROW key to select
an FM sensitivity of 1 MHz/V.
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4-16. FM ACCURACY AND FLATNESS (Cont’d)

FM Flatness Description

The FM Flatness test uses a delay line discriminator. The discriminator is formed by driving a mixer
with a modulated carrier into the LO port, and a delayed carrier into the RF port. The delay is produced
with a 3 foot length of cable (the length does not have to be precise). When connected like this, the
mixer responds to phase differences between its two inputs. The cable exhibits a constant time delay.
As the carrier frequency changes, the cable causes a phase shift at the mixer inputs. This phase shift
varies linearly with frequency. The mixer only operates as a phase detector when its inputs are 90° out
of phase relative to one another (quadrature). A carrier frequency must chosen such that the cable
delay causes a phase shift of 90° (this will be explained in the procedure).

The output of the discriminator is fed to the 50 Ohm input of an HP 3585A spectrum analyzer. By using
the tracking generator output to drive the FM input of the DUT, a swept response of FM Flatness will
be seen on the spectrum analyzer CRT. The response relative to 100 kHz is verified against the
specification.

This test also checks control circuitry on the A23 FM Driver assembly. (That is why FM is checked in
bands other than the fundamental band of the YIG oscillator).

Equipment
Spectrum Analyzer ............................................ HP 3585A
Mixer ................................................. HP P/N 0955-0307
Power Amplifier .............. ... . ... . ... ... .................... HP8447F
Power SPItter .. ............oouiiii HP 116678 ‘
Step Attenuator . .... . HP 355D
Delay Line . ..................... ... HP P/N 08503-20038
(> 1 meter in length)
Adapters:
APC 35 (m) to APC 35 (m) . .................. HPPJ/N1250-1748
SMA(M)toBNC(f) ................................... HPP/N1250-1200
Cables:
Semi-Rigid, SMA (m)to SMA(m) . .............. ... . HPP/N 08340-20124
BNC(M)toBNC(M) ..............coooovvvvoiv ... HPP/N 8120-8140

(4 required)
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4-16. FM ACCURACY AND FLATNESS (Cont’d)
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Figure 4-21. FM Flatness Setup

Procedure

1. Refer to Figure 4-21, FM Flatness Setup. Connect the test equipment as shown. Connect the

output of the HP 8447F to the 50 Ohm input of the HP 3585A. The HP 3585A should not be
connected to the mixer at this time.

2. Press [INSTR PRESET] on the DUT and set up as follows:

Sweep Mode: Ccw
Frequency: 22 GHz
PEAK ON
Leveling: INT
Power Out: +6 dBm

Set the HP 355D step attenuator to 30 dB.
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4-16. FM ACCURACY AND FLATNESS (Cont’d)

3. Press [INSTR PRESET] on the HP 3585A and set up as follows:

Start Frequency: 50 kHz
Stop Frequency: 10 MHz
Resolution BW. 10 kHz (default condition)
Video BW. 1 kHz

Turn the HP 3585A's TRACKING GENERATOR knob fully clockwise.

NOTE

Steps 4 and 5 normalize the frequency response variations due to the HP
3585A’s tracking generator, HP 355D step attenuator, HP 8447F ampli-
fier, and cables.
4. Set up the HP 3585A as follows"
NOTE
In the following text, the operator is instructed to press the REF LVL key.

This key is actually marked REF LVL. Do not press the REFERENCE
LEVEL, REF LEVEL VOLT, or MKR—REF LVL keys.

Press [MANUAL] [1] [MHz] [dB/DIV] [2] [dB].

Press [REF LVL]. The [REF LVL] key is to the left of the rotary knob, in the MARKER/CONTINU-
OUS ENTRY section of the front panel

Press [CLEAR A] and turn the rotary knob until the marker i1s 5 divisions up from the bottom

horizontal graticule. ‘

Make sure the OVER RANGE message does not come on Turn off the Autorange function.
Adjust the RANGE if the OVER RANGE message comes on

5. Press [CONT] sweep to take a swept response of the signal path. When a full sweep is com-
pleted, press [STORE A—B] and [A-B]. Turn VIEW B OFF.
A strait line should be displayed across the center of the HP 3585A CRT.

Press [SAVE] [1] on the HP 3585A.
NOTE

Steps 6 through 9 find the DUT output frequency that places the mixer
inputs in quadrature (90° out of phase).

6. Press [RECALL] [1] on the HP 3585A. Make sure the DUT is set to the desired CW frequency.
Move the output of the HP 8447F to the DUT's AM input. Connect the output of the mixer to the HP
3585A 50 Ohm input

7. AMis used to find a quadrature frequency that is close to the desired FM flatness test frequency.
This is done because at quadrature, AM is rejected and FM response is maximized.

On the DUT, turn AM ON. Make sure FM is turned OFF.

8. Set up the HP 3585A as follows:
Turn A-B OFF. Press [dB/DIV] [1] [0] [dB] [MANUAL] [1] [0] [0] [kHz] Press [CLEAR A].
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‘ 4-16. FM ACCURACY AND FLATNESS (Cont’d)

9. Press [SHIFT] [CW] on the DUT. Note the CW frequency shown in the ENTRY DISPLAY. This
activates the fine tuning feature on the DUT. The CW frequency will be displayed in the DUT's
ENTRY DISPLAY Take note of the flashing cursor in the ENTRY DISPLAY. Press the STEP UP or
STEP DOWN keys to place the flashing cursor just to the left of the decimal point. Turn the DUT's
rotary knob (changing the CW frequency) until the marker on the HP 3585A's CRT dips. (It 1s
normal for a spurious signal to be displayed below the actual marker Keep turning the DUT's
knob until the marker dips.)

Press the STEP UP key twice. Turn the DUT's rotary knob until the marker on the HP 3585A
reaches minimum amplitude. This should be possible every 75 MHz or so due to the length of the
delay line.

NOTE

Step 15 will instruct the operator to set the DUT's FM sensitivity to 10
MHz/V when performing step 10. If the HP 355D step attenuator has not
been set to 50 dB, the DUT's OVERMOD light will come on.

10. Move the output of the HP 8447F to the DUT's FM input. Turn FM ON and AM OFF Verify that the
DUT's FM sensitivity is set to 1 MHz/V (default condition).

11. Setthe HP 3585A to 2 dB/D!V and turn A-B back ON. Press [CLEAR A]. Press [REF LVL] and turn
the HP 3585A's rotary knob (usually counter-clockwise) until the marker is on the center horizon-
tal graticule. If the OVER RANGE beep and message occur, turn the rotary knob in the opposite
direction. Don't be concerned if the marker does not move at first, it may take several complete

‘ turns of the rotary knob before any change is noticed on the CRT

12 Press [CONT] sweep on the HP 3585A. The spectrum analyzer will now display the FM flatness
from 50 kHz to 10 MHz.

The HP 3585A’s marker offset feature can be used to display a digital readout of the signal power
level. The readout will be expressed relative to the power level at 100 kHz. To activate this feature,
press the following keys on the HP 3585A.

[MANUAL] [1] [0] [0] [kHz] [OFFSET] [ENTER OFFSET] [MARKER]

The power level at any chosen frequency between 50 kHz and 10 MHz (relative to the 100 kHz
power level) will be displayed in the upper right hand corner of the CRT. Turn the HP 3585A's
rotary knob to change the measurement frequency.

13. Determine the maximum and minimum deviation points from the 100 kHz reference The dif-
ference between these points should be <3 dB. Record the worst case power level on the Test
Record Card.

14. Repeat Steps 6 through 13 for frequencies of 25,6 9,13 4, and 18 GHz. If testing an HP 8341B.
proceed to step 15.

If testing an HP 8340B, also perform the following. Press [CW] [2] [0] [GHz]. Repeat steps 6
through 13

15. Repeat Steps 6 through 14 with the HP 355D step attenuator set to 50 dB. When repeating step 10,
set the FM sensitivity to 10 MHz/V, not 1 MHz/V.
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‘ 4-17. HP 8340B/41B HP-IB OPERATION VERIFICATION TEST

NOTE
This HP-IB test is an automated test; a Desktop Computer is required.

Two software listings are supplied. Table 4-32 gives a BASIC program
listing for the HP 85F; Table 4-33 gives a BASIC program listing for the HP
9826A (HP 226) or 9836A (HP 236). The test procedure applies to either
test program used.

Description

The test program given in Table 4-32 is written to verify the HP 8340B/41B HP-IB interface by writing
to and reading from the instrument. The program also displays the DUT's status bytes similar to the
format shown in Table 4-31, HP 8340B/41B Status Byte Descriptions. Upon running the program the
status bits displayed will change initially as the program outputs an IP (INSTR PRESET), S2 (Single
sweep), and two TS (Take Sweep) commands. After about two passes through the output loop
(program lines 120 to 300 for the HP 85F, program lines 130 to 350 for the HP 9826A/9836A), the
status bits should all be zeros and the DUT should be in LOCAL mode. The procedure instructs the
operator to press specific HP 8340B/41B front panel keys and perform certain functions which should
set specific bits of the status bytes. This procedure will test most of the bits in the two status bytes.
However, if the instrument is working properly, the status bit for the Fault Indicator On, the Oven Cold,
and the Self Test Failed will not be tested for the set state. By pressing a controller soft key, the
program will test the data bits by outputting a series of binary numbers to the DUT and reading back
each number that it outputs. If a bit is held HIGH or LOW, the number read will not agree with the

. number written and the program will display an error message. This procedure does not test all of the
HP-IB control lines.

DESKTOP
COMPUTER

HP 8340B/41B
UNDER TEST

v I, Y

HP-18

-2 oa oooo
(") o ooog

. 200 '_" og QgQOoo
oono .oanaa 00 oo gooa

o O OO QO one ggooo O

Figure 4-22. HP 8340B/41B HP-IB Operation and Verification Test Setup

Equipment

Desktop Computer . . - ..
(Includes HP 82937A HP-IB Interface and
I/O ROM HP P/N 00085-15002 and
HP 82936 ROM Drawer)

or

Desktop Computer . ........................ HP 9826A(HP 226)/9836A(HP 236)
‘ (With BASIC language and 512K byte memory)
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4-17. HP 8340B/41B HP-IB OPERATION VERIFICATION TEST (Cont’d) ‘

Procedure

1 Connect the equipment as shown in Figure 4-22. Enter the program shown in Table 4-32 if the HP
85F 1s used, or the program in Table 4-33 if the HP 9826A or 9836A is used. Press the RUN key.
The program will display the DUT's status bytes similar to Table 4-31. After the program goes
through the output loop routine about two times, all status bits should be ‘0"’ and the DUT should
be in LOCAL mode (front panel REMOTE indicator not ON).

2 Press the DUT's [INSTR PRESET] key. After going through the output loop about three times,
status byte 1 decimal value should be 24 (bits 4 and 3 set).

NOTE

After pressing an HP 83408/41B front panel key, watch the displayed
decimal value. When the decimal value changes, press the controller
PAUSE key. Note the status bits that are set and press CONT.

3. Press the DUT's [CW] key. After the program goes through the output loop about three times all
status bits should be "'0"'; however, status byte 1, bit 1, should have been set during one of the
output loop passes Enter [1] [6] [GHz] and the byte 1 status bits will change, but after about 2
passes all status bits should be "0

5. Switch the DUT's rear panel FREQUENCY REFERENCE switch to EXT. Status byte 2 value
should be 24 (bits 4 and 3 set). Return the switch to INT.

6. Press the controller softkey K1 (SYNTAX).

NOTE

There will be about a 6 second delay before the status bits change.

The program will output the character string “XYZ'"' to the DUT. The DUT should not recognize
this string and should set status byte 1, bit 5 (SRQ on HP-IB Syntax Error).

7. Press the controiler softkey K4 (DATA BIT). The program wili test all data bits and display an error
message If any bits fail the test, or if all bits pass the test, the program will display ""“ALL DATA
BITS WORKING."
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4-17. HP 8340B/41B HP-IB OPERATION VERIFICATION TEST (Cont’d)

Table 4-31. HP 8340B/41B Status Byte Description
STATUS BYTE (#1)
BIT # 7 6 5 4 3 2 1 0
DECIMAL
128 4 2 1 4 2 1
VALUE 6 3 6 8
FUNCTION | SRQon REQUEST SRQ on SRQ on SRQon RF | SRQon SRQ on SRQ on
New SERVICE HP-1B End ot Settled Changed in { Numenc Any Front
frequencies | (RQS) Syntax Sweep Extended Entry Fanel Key
or Sweep Error Status Byte | Completed | Pressed
Time in (HP-IB or
Effect Front
Panel)
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 0
DECIMAL
128 64 (L 32 (L 16 (L 8 4 2 1(L
VALUE (L) (L) (L) L
FUNCTION | Fault RF Power RF External Oven Cold Over Mod- Selt Test
Indicator Unleveled Failure Unlocked Freq Ref ulation Failled
On Selected
(L) See Note 3
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Table 4-32. HP 8340B/41B HP-IB Operation Verification Programming Listing (For Use with HP 85F)}

10
20
30
40
50
60
70
80
90
10
11

! HP 8340B/41BHP-IB OPERATION VERIFICATION
! VERIFICATIONTEST

!

! 15 MARCH 86

!

[1=719

OUTPUT 11 ;"IP S2 TSTS*

]

ON KEY# 1,"SYNTAX" GOSUB 370
0 ONKEY#4,DATABIT GOSUB 400
0 LOCAL 7

120 OUTPUT 11 ;'0S"

130 DISP "HP 8340B/41B STATUS BYTE 1 AND 2"

140 DISP

150 DISP"BYTE_____.__ BIT o "

160 DISP"#76543210VALUE"

170 DISP " e "
180 DISP

190 ENTER I1 USING "#,B" s E,F

20
21

0 FORI=1T0O2
0 DISP I;

220 IF I=1 THEN N=E
230 IF I=2 THEN N=F

24

0 FOR J=7TO O STEP —1

250 A=BIT(N, J)
260 DISP A;
270 NEXT J
280 DISP N

290 DISP
300 NEXT I
310 DISP USING "4/ At ;" n

320 KEY LABEL
330 G070 120

340 !
350 t Syntax Test
360 '

370 QUTPUT I1 ;5 "XYzZ"
380 RETURN

390 !
400 ! Test DataBits
410 !

420 CLEAR

430 DSP USNG "/ ,K*" 3 "TEST DATABITS"

440 FORC=0TO7

450 B=2"C

460 QUTPUT I1 USING"“K,B", "TI",B

470 WAIT 100

480 ENTER I 1 USING "#,B" , D

490 IFB#D THENDISP * DATA BIT";C;*"NOT WORKING"

500 NEXTC

510 DISP “"ALL DATA BITS WORKING"
520 DISP "PRESS CONT*"

530 PAUSE

540 RETURN

550 END
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Iable 4-33. HP 8340B/41B HP-I1B Operation Verification Programming Listing (For Use with HP 9826A/36A)

10 ! HP 8340B/41BHP-1B OPERATION
20 ! VERIFICATION TEST

30 '

40 15 MARCH 86

50 !

60 11=719

70 OUTPUT I'1;"™IP S2 TSTS"

80 !

90 OFF KEY

100 ONKEY 1 LABEL "SYNTAX'" GOTO Syntax

110 ONKEY 4 LABEL "DATABIT" GOTO Data__bit

120 LOCAL 7

130 OUTPUT 1; CHR$(12);

140 1

150Read__status: !

160 OUTPUT I1;"0S"

170 '

180 PRINT TABXYC1,1);"HP 8340B/41B STATUS BYTE 1 AND 2"
190 PRINT

200 PRINT “BYTE_______ BIT o ___ "
210 PRINT"#76543210VALUE"
220 PRINT ™ e "

230 PRINT
240 ENTER I 1 USING "#,B";E,F
250 FORI=1T0e2

260 PRINT I;

270 IF I=1THEN N=E

280 IF I=2 THEN N=F

290 FOR J=7TO 0 STEP —1
300 A=BIT(N, )

310 PRINT A3

320 NEXT J

330 PRINT USING "X ,5D";N
340 PRINT

350 NEXT I

360 BEEP 200,.01

370 GOTO Read__status
380 !

390Syntax: !

400 !

410 OUTPUT T1;"xyz2*
420 GOTO Read__status

430 !

440Data__bit:!?

450 !

4560 OUTPUT 13CHR$(12); ' Clear screen
470 DISP USING */,K"™; TEST DATABITS"®
480 FORC=0TO?

490 B=2"C

500 OUTPUT I1 USING “k,B";"TI",B
510 WAIT .1

520 ENTER I 1 USING "#,B":D

530 IFB—D<1 THEN GOTO S50

540 [F B<>DTHENDISP " DATABIT ™;C;;NOT WORKING"
550 NEXT C

560 '

570 PRINT "ALL DATA BITS WORKING"

580 DISP "PRESS CONTINUE"

590 PAUSE

600 DISP
610 GOTO Read__status
620 END
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HP 8340B/41B Test Record Card (1 of 30)

Seria

Model Number:

| Number:

Hewlett-Packard Model 8340B/41B
Synthesized Sweepers

Date:

Tested By:

SPECIFICATIONS TESTED

Limits

Step

TEST
Conditions

Lower
Limit

Measured
Value

Upper
Limit

4-1.

Internal Time Base Aging
Rate

T, = Time for 360 degree
phase change

T, = Time between T, and
T3

T; = Time for 360 degree
phase change

Calculated Aging Rate

___seconds

hours

___seconds

—_ per day
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HP 8340B/41B l'est Record Card (2 of 30)

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-2. Frequency Range and CW
Mode Accuracy
Frequency Range Check
10 MHz 2 Freq. +£1 Hz + Counter Resolution - MHz
20.0 GHz (HP 8341B) 3 Freq +3 Hz £ Counter Resolution —_ GHz
26.5 GHz (HP 8340B) 3 Freq =4 Hz + Counter Resolution . GHz
M/N Divider Check 4b
(M Divider) Freq. £1 Hz + Counter Resolution
M= 8 N=13 2490 MHz — MHz
9 2480 MHz — MHz
10 2470 MHz _— - MHz
11 2460 MHz — MHz
12 2450 MHz — MHz
13 2440 MHz —  MHz
14 2430 MHz —— MHz
15 2420 MHz — MHz
16 2410 MHz —  MHz
17 2400 MHz — MHz
18 2390 MHz — MHz
19 2380 MHz __ MHz
20 2370 MHz — MHz
21 2360 MHz — MHz
22 2350 MHz — MHz
23 2340 MHz — MHz
24 2330 MHz — MHz
25 2320 MHz _  MHz
26 2310 MHz __ _ MHz
27 2300 MHz __ MHz
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HP 8340B/41B Test Record Card (3 of 30)

SPECIFICATIONS TESTED Step Lower Measured Upper
Limits Conditions Limit Value Limit
4-2. Frequency Range and CW
Mode Accuracy (Cont'd)
M/N Divider Check 5b
(N Divider) Freq. t=1 Hz + Counter
Resolution

M=27 N=13 2300 MHz MHz
14 2500 MHz MHz
15 2700 MHz — MHz
16 2900 MHz — MHz
17 3100 MHz — MHz
18 3300 MHz — MHz
19 3500 MHz — MHz
20 3700 MHz e MHZ
21 3900 MHz __ MHz
22 4100 MHz — MHz
23 4300 MHz — MHz
24 4500 MHz — _MHz
25 4700 MHz — MHz
26 4900 MHz — MHz
27 5100 MHz MHz
28 5300 MHz MHz
29 5500 MHz MHz
30 5700 MHz — MHz
31 5900 MHz — MHz
32 6100 MHz — MHz
33 6300 MHz — MHz
34 6500 MHz — MHz
35 6700 MHz ___ _MHz
36 6900 MHz — —_MHz
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HP 8340B/41B lest Record Card (4 of 30) ‘

SPECIFICATIQNS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-2. Frequency Range and CW
Mode Accuracy (Cont'd)
20-30 Loop Check
(N2 Divider)
DUT ENTRY DISPLAY DUT START Frequency
) Freq. £1 Hz + Counter
CF Frequency. Resolution

2.310500 GHz 6b 2.310000 GHz _ GH=z
2.310501 6¢c 2.310001 _ GH=z
2.310502 2.310002 GHz
2.310503 2.310003 GHz
2 310504 2.310004 GHz
2 310505 2 310005 __ GHz
2 310506 2 310006 GHz
2.310507 2 310007 GHz
2.310508 2.310008 GHz
2.310509 2.310009 GHz
2.310510 2.310010 GHz
2.310510 6d 2.310010 GHz
2.310520 6e 2.310020 GHz
2.310530 2.310030 GHz ’
2.310540 2.310040 GHz
2.310550 2.310050 GHz
2.310560 2.310060 GHz
2 310570 2.310070 GHz
2 310580 2 310080 GHz
2.310590 2 310090 GHz
2.310600 2310100 GHz
2.310600 6f 2.310100 GHz
2.310700 6g 2.310200 GHz
2.310800 2.310300 GHz
2.310900 2.310400 GHz
2.311000 2.310500 GHz
2.311100 2.310600 GH:
2.311200 2.310700 GH=z
2.311300 2.310800 GHz
2 311400 2.310900 GHz
2 311500 2 311000 GHz
2 311500 6h 2 311000 GHz
2.312500 6i 2 312000 GHz
2.313500 2.313000 GHz
2.314500 2.314000 GHz
2.315500 2.315000 GHz
2.316500 2.316000 GHz
2.317500 2.317000 GHz
2.318500 2.318000 GHz
2.319500 2.319000 GHz

L 2 320500 2.32000 GHz
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HP 8340B/41B Test Record Card (5 of 30)

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-2. Frequency Range and CW
Mode Accuracy (Cont'd)
20-30 Loop Check
(N1 Divider)
DUT ENTRY DISPLAY Frequency Counter Indicator
Freg. £1 Hz + Counter
CW Frequency. Resolution
2319.97 MHz 7a _ MHz
2319.96 7c __ MHz
2319.95 _ _MHz
2319 94 — MHz
231993 __ _MHz
2319 92 MHz
231991 _  MHz
231990 GHz
2319.89 __ MHz
2319.88 _ _MHz
2319.87 _ MHz
2319.87 7d _ MHz
2319.77 7e _ MHz
2319.67 MHz
2319.57 __ MHz
2319.47 __MHz
2319.37 —— MHz
2319 27 _ _MHz
231917 . MHz
231907 — MHz
231897 __ MHz
231897 7f __ MHz
2317.97 79 MHz
2316.97 MHz
2315.97 —— MHz
2314.97 _ MHz
2313.97 __ MHz
2312.97 __ _MHz
2311.97 ___MHz
2310.97 __ MHz
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HP 8340B/41B Test Record Curd (6 of 30)

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-3. Sweep Time Accuracy

10 milliseconds 4 9.5 ms ms 105 ms
100 milliseconds 95 ms ms 105 ms

1 second 0.95s S 1.05s

10 seconds 95 s S 105 s

50 seconds 475 s s 525 s
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HP 8340B/41B Test Record Card (7 of 30)

SPECIFICATIQNS TESTED Step TE_S_T Lower Measured U;_)pt_ar
Limits Conditions Limit Value Limit
4-4. Swept Frequency Accuracy
20% of Band Accuracy 8
Spectrum Spectrum Spectrum
DUT Start DUT Stop 20% of | Test Limit Analyzer Analyzer Analyzer
Freq. (GHz) Freq. (GHz) Band (kHz) Center Freq. Center Freq. Center Freq.
(GHz) GHz (GHz)
23 2.300099 23000198 | =099 230001881 2 30002079
23 2.300101 2.3000202 | +1.01 2.30001919 2.30002121
23 2.300499 2.3000998 | +4.99 2.30009481 2.30010479
23 2.300501 23001002 | +5.01 2.30009519 2.30010521
23 2.30499 2.300998 +49.9 2.3009481 2.3010479
23 2.30501 2.301002 +100.02 2.30090198 2.30110202
23 2.31 2.302 +200 2.3018 2.3022
23 2.32 2.304 +400 2.3036 2.3044
23 233 2.306 +600 2.3054 2.3066
23 234 2308 + 800 2.3072 2.3088
23 2 349 23098 +998 2 308802 2.310798
23 2 3501 231002 +1020 2309 2.31104
23 236 2312 +1200 23108 23132
23 2.37 2314 +1400 23126 23154
23 2.38 2316 +1600 23144 23176
23 2.39 2.318 +1800 23162 23198
23 2.3999 2.31998 +1980 2.318 2.32196
23 2.4001 2.32002 +2002 2.318018 2.322022
23 2.799 2.3998 +4990 2.39481 2.40479
23 2.801 2.4002 +5010 2.39519 2.40521
23 7.29 3.298 +49900 3.2481 3.3479
23 7.31 3.302 + 50000 3.352 3.352
23 83 3.500 + 50000 345 3.55
23 16 452 5.1304 +50000 5.0804 5.1804
23 200 584 + 50000 5.79 5.89
23 24 551 675 + 50000 670 6.80
23 26 51 714 +50000 709 7.19

1 Pertorm this step only when testing an HP 8340B
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HP 8340B/41B Test Record Card (8 of 30)

G’ECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-4. Swept Frequency Accuracy
(Cont'd) 8
50% of Band Accuracy
Spectrum Spectrum Spectrum
DUT Start DUT Stop 50% of Test Limit Analyzer Analyzer Analyzer
Freq. (GHz) Freq. (GHz) Band (kHz) Center Freq. Center Freq. Center Freq.
(GHz) GHz (GHz)
2.3 2.300099 2.3000495( +099 2 30004851 2 30005049
23 2.300101 23000505| +101 2 30004949 2.30005151
23 2 300499 23002495| +499 2.30024451 2.30025449
23 2 300501 2.3002505| +5.01 2.30024549 2.30025551
23 2.30499 2.302495 +49.9 2.3024451 2.3025449
2.3 2.30501 2.302505 +100.02 2.30240498 2.30260502
23 2.31 2.305 +200 2.3048 2.3052
2.3 2.32 2.310 +400 2.3096 2.3104
2.3 2.33 2.315 +600 2.3144 2.3156
23 2.34 2.320 +800 2.3192 2.3208
23 2.349 2.3245 +998 2.323502 2.325498
2.3 2.3501 2.32505 +1020 2.32403 2 32607
2.3 2.36 2.33 +1200 23288 23312
23 2.37 2335 +1400 2 3336 2 3364
23 238 234 +1600 2 3384 2.3416
23 239 2 345 +1800 2.3432 2.3468
23 2 3999 2.34995 +1980 2.34797 2.35193
23 2.4001 2.35005 +2002 2.348048 2.352052
23 2.799 2.5495 +4990 2.54451 2.55449
23 2.801 2.5505 +5010 2.54549 2.55551
2.3 7.29 4.795 +49900 4.7451 4.8449
2.3 7.31 4.805 +50000 4.755 4.855
23 8.3 5.300 +50000 5.250 5.350
2.3 16.452 9.376 + 50000 9326 9426
2.3 20.0 11.15 +50000 111 112
23 24.557 13 425 +50000 13 375 13 475
23 26 51 14 4 +50000 14 35 14 45

1 Pertorm this step only when testing an HP 83408
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HP 8340B/41B Test Record Card (9 of 30)

SPECIFICATIONS TESTED Step TE_ST qugr Measured UPpt_al'
Limits Conditions Limit Value Limit
4-4. Swept Frequency Accuracy
(Cont'd) 8
8096 of Band Accuracy
DUT Start DUT Stop 80% of Test Limit Spectrum Analyzer|Spectrum Analyzer/Spectrum I'\:nalyzer
Freq. (GHz) Freq. (GHz) Band (kHz) Center Freq. Center Freq. Center Freq.
(GHz) GHz (GHz2)
23 2.300099 2.3000792 | +099 2.30007821 2.30008019
23 2.300101 2.300808 +1.01 2.30007979 2.30008181
2.3 2.300499 2.3003992 | =499 2.30039421 2.30040419
2.3 2.300501 2.3004008 | +5.01 2.30039579 2.30040581
23 2.30499 2.303992 +499 2.3039421 2.3040419
23 2.30501 2.304008 +100.02 2.30390798 2.3041802
23 23 2.308 +200 2.3078 2.3082
23 232 2316 +400 2.3156 2.3164
23 233 2324 +600 2 3234 2.3246
23 234 2332 +800 23312 2.3328
23 2349 23392 +998 2 338202 2340198
23 2.3501 2.34008 +1020 2 33906 2 3411
23 2.36 2.348 +1200 23468 23492
23 2.37 2.356 +1400 2.3546 23574
‘ 23 2.38 2.364 +1600 2.3624 2 3656
23 2.39 2372 +1800 2.3702 2.3738
2.3 2.3999 2.37992 +1980 2.37794 2.3819
23 2.4001 2.38008 +2002 2.378078 2.382082
2.3 2.799 2.6992 +4990 2.69421 2.70419
23 2.801 2.7008 +5010 2.69579 2.70581
23 729 6.292 +49900 6.2421 6.3419
23 7 31 6 308 + 50000 6.258 6.358
23 83 71 +50000 7.05 7.15
23 16 452 136216 +50000 13 5716 13.6716
2.3 200 1416 +50000 14 11 14 21
23 24551 201 + 50000 2005 20 15
23 26.5" 21.66 +50000 2161 2171

1 Pertorm this step only when testing an HP 8340B

HP 8340B/41B
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HP 8340B/41B Test Record Card (10 of 30)

SPECIFICATIONS TESTED Step TEST quer Measured Upper
Limits Conditions Limit Value Limit
4-5. Maximum Leveled Output
Power and Power Accuracy
Maximum Leveled Power
Band 0
ENTRY DISPLAY Power
Indication 3 | Continuous Sweep, Auto Sweep Time dBm
4 | Single Sweep, Auto Sweep Time dBm
5 | Single Sweep, 2 Second Sweep Time dBm
Lowest power level 6 dBm
recorded in step 3,4, 0r 5
Minimum Power Frequency M2 Frequency GHz
Power Meter Indication 7 | Standard Instrument +10 dBm dBm
(F-P. Out with Atten.)
Option 001 +10 dBm dBm
(F P Out No Atten)
Option 004 +10dBm dBm
(R.P. Out with Atten.)
Option 005 +10 dBm dBm
(R.P. Out No Atten.)
Maximum Leveled Power
Band 1
ENTRY DISLAY Power
Indication 3 | Continuous Sweep, Auto Sweep Time dBm
4 | Single Sweep, Auto Sweep Time dBm
5 | Single Sweep, 2 Second Sweep Time dBm
Lowest power level 6 dBm
recorded in step 3, 4, or 5
Minimum Power Frequency M2 Frequency GHz
Power Meter Indication 7 | Standard Instrument +12 dBm dBm
(F.P. Out with Atten.)
Option 001 +13 dBm dBm
(F.P. Out No Atten.)
Option 004 +11 dBm dBm
(R.P. Out with Atten.)
Option 005 +12 dBm dBm
(R-P- Out No Atten.)
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HP 8340B/41B Test Recerd Card (11 of 30)

(R.P. Out No Atten.)

SPECIFICATIONS TESTED Ste TEST Lower Measured
Limits P Conditions Limit Value
4-5. Maximum Leveled Output
Power and Power
Accuracy (Cont'd)
Maximum Leveled Power
Band 2
ENTRY DISPLAY Power
Indication 3 Crontmuous Sweep, Auto Sweep dBm
Time
4 Single Sweep, Auto Sweep Time dBm
5 Single Sweep, 2 Second Sweep Time dBm
Lowest power level 6 dBm
recorded in step 3, 4,0r 5
Minimum Power M2 Frequency GHz
Frequency
+10
Power Meter Indication 7 Standard Instrument 4Bm dBm
(F.P. Out with Atten.)
+12
1
Option 00 dBm dBm
(F P Out No Atten )
Option 004 +9dBm dBm
(R.P. Out with Atten )
Option 005 1 dBm
ption dBm
(R.P. Out No Atten.)
Maximum Leveled Power
Band 3
ENTRY DISPLAY Power
Indication 3 Continuous Sweep, Auto Sweep time dBm
4 Single Sweep, Auto Sweep Time dBm
5 Single Sweep. 2 Second Sweep Time dBm
Lowest power level 6 dBm
recorded in step 3,4, 0r 5
Minimum Power M2 Frequency GHz
Frequency
Power Meter Indication 7 Standard Instrument +9dBm dBm
(F.P. Out with Atten )
. +11
Option 001 dBm dBm
(F.P. Out No Atten.)
Option 004 +7 dBm dBm
(R.P. Out with Atten.)
Option 005 +9dBm dBm

Upper
Limit

HP 8340B/418B
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HP 8340B/41B l'est Record Card (12 of 30)

hSPECIFICATIONS TESTED

(R.P. Out No Atten.)

TIQ Step TEST nggr Measured U;')pfsr
Limits Conditions Limit Value Limit
’:5. Maximum Leveled Output
Power and Power
Accuracy (Cont’d)
Maximum Leveled Power
Band 4 (20-23 GHz)!
ENTRY DISPLAY Power
Indication 3 C.ontinuous Sweep, Auto Sweep dBm
Time
4 Single Sweep, Auto Sweep Time dBm
5 Single Sweep, 2 Second Sweep Time dBm
Lower power level 6 dBm
recorded in step 3,4, or 5
Minimum Power M2 Frequency GHz
Frequency
Power Meter Indication 7 Standard Instrument +3 dBm dBm
(F.P. out with Atten.)
Option 001 +6 dBm dBm
(F.P. Out No Atten.)
Option 004 +1 dBm dBm
(R P Out with Atten )
Option 005 +4 dBm dBm
(R P Out No Atten)
Maximum Leveled Power
Band 4 (23-26 5 GHz)?
ENTRY DISPLAY Power
Indication 3 C:ontinuous Sweep, Auto Sweep 4Bm
- Time
4 Single Sweep, Auto Sweep Time dBm
5 Single Sweep, 2 Second Sweep Time dBm
Lowest power level 6 dBm
recorded in step 3,4, or 5
Minimum Power M2 Frequency GHz
Frequency
Power Meter Indication 7 Standard Instrument +1dBm dBm
(F.P. Out with Atten.)
Option 001 +4 dBm " __dBm
(F.P. Out No Atten.)
Option 004 —1 dBm dBm
(R.P. Out with Atten.)
Option 005 +2 dBm dBm

1 Pertorm this step only when tesung an HP 83408
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HP 8340B/41B Test Record Card (13 of 30)

SPECIFICATIONS TESTED Step TEST Lower Measured UPP?P
Limits Conditions Limit Value Limit
4-5. Maximum Leveled Output Power
and Power Accuracy (Cont'd)
Flatness 9
Band 0 Measurement
Minimum Power Frequency 13 | M2 Frequency GHz
Minimum Power Level 14 |M2 Power Level dBm
Maximum Power Frequency 15 | M1 Frequency GHz
Maximum Power Level M1 Power Level dBm
Band 1 Measurement
Minimum Power Frequency 13 | M2 Frequency GHz
Minimum Power Level 14 |M2 Power Level dBm
Maximum Power Frequency 15 |M1 Frequency GHz
Maximum Power Level M1 Power Level dBm
Band 2 Measurement
Minimum Power Frequency 13 |M2 Frequency GHz
Minimum Power Level 14 |M2 Power Level dBm
Maximum Power Frequency 15 | M1 Frequency GHz
Maximum Power Level M1 Power Level dBm
Band 3 Measurement
Minimum Power Frequency 13 |M2 Frequency GHz
Minimum Power Level 14 |M2 Power Level dBm
Maximum Power Frequency 15 M1 Frequency GHz
Maximum Power Level M1 Power Level dBm
Band 4 Measurement!
Minimum Power Frequency 13 |M2 Frequency GHz
Minimum Power Level 14 M2 Power Level dBm
Maximum Power Frequency 15 M1 Frequency GHz
Maximum Power Level M1 Power Level dBm
1 Pertorm this step only when testing an HP 83408
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HP 8340B/41B Test Record Curd (14 of 30)

SPECIFICATIONS TESTED
Limits

TEST Lower Measured Upper

Step Conditions Limit Value Limit

4-5 Maximum Leveled Output Power
and Power Accuracy (Cont'd)

Flatness (Maximum minus

18
Minimum Calculations)

Band 0 Calculation =1.2 dB (Standard) — _..dB
=1.4 dB (Option 004)
=<1.2 dB (Option 001)
=1.4 dB (Option 005)

Band 1 Calculation =<2.2 dB (Standard) —dB
=<2.6 dB (Option 004)
=1.8 dB (Option 001)
=2.2 dB (Option 005)

Band 2 Calculation =2.2 dB (Standard) - __.dB
=2 6 dB (Option 004)
=1 8 dB (Option 001)
=2.2 dB (Option 005)

Band 3 Calculation =2.2 dB (Standard) - dB

=2.6 dB (Option 004)

=1.8 dB (Option 001)

=2.2 dB (Option 005) ‘
Band 4 Calculation? =3.2 dB (Standard) —______dB

=3.6 dB (Option 004)
=2.6 dB (Option 001)
=3.0 dB (Option 005)

1. Perform this step only when testing an HP 8340B
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HP 8340B/41B Test Record Card (15 of 30)

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-6. External Leveling gﬁg‘gﬂfgatwe Crystal
Leveling Voltage (dBv)
+6 3 —1.883V \ —2.114V
—0944 V ' —-1.059V
—-10 —0.2983 V v | —0.3352V
—20 —0.0942 V V| —0.1061V
—-30 —29.65 mV mv | —33.70 mV
—40 —9.24 mV mv | —10.79 mV
—50 —2785 mV mV | —3.550 mV
—60 —0744 mV mvV | —1259mV
—66 —0273 mv mV | —0731 mV
Performance Tests 4-103
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HP 8340B/41B Test Record Curd (16 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-7. Spurnous Signals
(10 MHz to 22 GHz - HP 8340B)
(10 MHz to 20 GHz - HP 8341B)
Frequency of Interest Selected 4
Refer to Table 4-16 for
6 e
Specifications
4-8. Spurious Signals
{22 to 26.5 GHz HP 83408B only)
Frequency of Interest Selected 2
Refer to Table 4-17 for
6 P
Specifications
4-104 Performance Tests HP 8340B/41B




HP 8340B/41B Test Record Card (17 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-9. Single Sideband Phase
Noise from Steps 11 through 38
38 (Using Tables 4-19, 4-20,
and 4-22)
Instruments w/o Opt 007
2202 GHz
Offset = 30 Hz dBc | <—64dBc
100 Hz dBc | <—70dBc
1 kHz dBc | <—78dBc
10 kHz dBc | <—86dBc
<—107
100 kHz dBc¢ dBc
6.902 GHz
Offset = 30 Hz dBc | <—64dBc
100 Hz dBc | <—70dBc
1 kHz dBc | <—78dBc
10 kHz dBc | <—86dBc
<—107
100 kHz dBc dBc
13 402 GHz
Offset = 30Hz dBc | <—58dBc
100 Hz dBc | <—64 dBc
1 kHz dBc | <—72dBc
10 kHz dBc | <—80dBc¢
<—101
100 kHz dBc dBe
19.502 GHz
Offset = 30 Hz dBc | <—54 dBc
100 Hz dBc | <—60dBc
1 kHz dBc | <—68 dBc
10 kHz dBc | <—76 dBc
100 kHz dBc | <—97 dBc¢
26 032 GHz1
Offset = 30 Hz dBc | <—52dBc
100 Hz dBc | <—58dB¢
1 kHz dBc | <—66 dBc
10 kHz dBc | <—74 dB¢
100 kHz dBc | <—-95dBc
1 Pertorm this step only when testing an HP 83408
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HP 8340B/41B Test Record Card (18 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-9 Single Sideband Phase Noise
from Steps 11 through 38 38
{Using Tables 4-19, 4-20, and
4-22) (Cont'd)
Option 007 - Relaxed Phase Noise
Specifications
2.202 GHz
Offset = 100 Hz dBc <—67 dBc
1 kHz dBc | <—75dBc
10 kHz dBc <—83 dBc
100 kHz dBc | <—107 dBc
6 902 GHz
Offset = 100 Hz dBc | <—67 dBc
1 kHz dBc | <—75dBc
10 kHz dBc <—83dBc
100 kHz dBc | <—107 dBc
13.402 GHz
Offset = 100 Hz dBc | <—61dBc
1 kHz dBc | <—69dBc
10 kHz dBc <—77 dBc
100 kHz dBc | <—101 dBc
19 502 GHz
Offset = 100 Hz dBc | <—57 dBc
1 kHz dBc | <—65dBc
10 kHz dBc <—73dBc
100 kHz dBc <—97 dBc
26.032 GHz?
Offset = 100 Hz dBc | <—55dBc
1 kHz dBc | <—63dBc
10 kHz dBc | <—71dBc
100 kHz dBc | <—95dBc
1. Pertorm this step only when testing an HP 8340B
4-106 Performance Tests HP 8340B/41B
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HP 8340B/41BTest Record Card (19 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-10. Power Sweep
1 GHz
Start Level 5 dBm
End Level 6 dBm
Power Sweep Range 7 Must be =20 dB difference 20dB dB
5 GHz
Start Level 5 dBm
End Level 6 dBm
Power Sweep Range 7 Must be =20 dB difference 20 dB dB
10 GHz
Start Level 5 dBm
End Level 6 dBm
Power Sweep Range 7 Must be =20 dB difference 20dB dB
15 GHz
Start Level 5 dBm
End Level 6 dBm
Power Sweep Range 7 Must be =20 dB difference 20dB dB
26 GHz1
Start Level 5 dBm
End Level 6 dBm
Power Sweep Range 7 Must be =20 dB difference 20 dB dB
1. Perform this step only when testing an HP 83408
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HP 8340B/41B I'est Record Card (20 of 30)

SPECIFICATIONS TEST L M q U
Ste ower easure pper
TESTED P Conditions Limit Value Limit
Limits
4-11 Pulse Modulation ON/
OFF Ratio
1 GHz , 4 AAmplitude must be > 80 dB 80 dB dB
3 GHz 80 dB dB
9 GHz 80 dB dB
15 GHz 80 dB dB
22 GHz* 80 dB dB
4-12 Pulse Modulation Rise
and Fall Time
1GHz
Rise Time 6 Rise Times: 90% point should nsec 25 nsec
Fall Time 8 be <25 nanoseconds from 10% nsec 25 nsec
point
3 GHz
Rise Time 6 Fall Times. 10% point should be nsec 25 nsec
Fall Time 8 <25 nanoseconds from 90% nsec 25 nsec
point
9 GHz
Rise Time 6 nsec 25 nsec
Fall Time 8 nsec 25nsec
15 GHz
Rise Time 6 nsec 25 nsec
Fall Time 8 nsec 25 nsec
22 GHz?
Rise Time 6 nsec 25 nsec
Fall Time 8 nsec 25 nsec

1. Pertorm thws step only when testing an HP 83408

Tests 4-11, 4-12, 4-13, and 4-14 do not apply to instruments equipped with Option

NOTE

006, Delete Pulse Modulation.

4-108 Performance Tests
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HP 8340B/41B Test Record Card (21 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-13. Pulse Modulation Accuracy
DUT CW Freq. = 1 GHz
PRF = 100 kHz
Pulse Width = 100 ns 6 | ENTRY DISPLAY Power Level dBm
7 ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-—-03dB dB <+3dB
Pulse Width = 200 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-—03dB dB <+15dB
Pulse Width = 500 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—-0.3dB dB <+0.3dB
Pulse Width = 1000 ns 6 | ENTRY DISPLAY Power Level dBm
7 ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-—0.3dB dB <+0.3dB
Pulse Repetition Freq. Range 10
DUT CW Freqg. = 1 GHz
Minimum PRF
PRF = 100 Hz
PW = 1 microsecond 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—-03dB dB <+03dB
Maximum PRF
PRF = 5 MHz
PW = 100 nanoseconds 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+3dB
DUT CW Freq. = 3 GHz
PRF = 100 kHz
Pulse Width = 100 ns 6 | ENTRY DISPLAY Power Level dBm
7 ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—03dB daB <+15dB
Pulse Width = 200 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—03dB dB <+0.3dB
Puise Width = 500 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-0.3dB (o]=] <+0.3dB
Pulse Width = 1000 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+3dB
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HP 8340B/41B l'est Record Card (22 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-13 Pulse Modulation Accuracy
{Cont'd)
Pulse Repetition Freq Range 10
DUT CW Freq = 3 GHz
Minimum PRF
PRF = 100 Hz
PW = 1 microsecond 6 | ENTRY DISPLAY Power Level dBm
7 ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+0.3 dB
Maximum PRF
PRF = 5 MHz
PW = 100 nanoseconds 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—03dB daB <+15dB
DUT CW Freq = 9 GHz
PRF = 100 kHz
Pulse Width = 100 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-0.3dB dB <+1.5dB
Pulse Width = 200 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3 dB dB <+0.3dB
Pulse Width = 500 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—03dB dB <+0.3dB
Pulse wWidth = 1000 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+0.3dB
Pulse Repetition Freqg. Range 10
DUT CW Freq. = 9 GHz
Minimum PRF
PRF = 100 Hz
PW = 1 microsecond 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—-03dB dB <+0.3dB
Maximum PRF
PRF = 5 MHz
PW = 100 nanoseconds 6 | ENTRY DISPLAY Power Level dBm
7 ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+15dB
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HP 8340B/41B Test Record Card (23 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-13 Pulse Modulation Accuracy
(Cont'd)
DUT CW Freq. = 15 GHz
PRF = 100 kHz
Pulse Width = 100 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-—0.3dB dB <+1.5dB
Pulse Width = 200 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-—03dB dB <+03dB
Pulse Width = 500 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—03dB dB <+03dB
Pulse Width = 1000 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-—03dB dB <+0.3dB
Pulse Repetition Freq. Range 10
DUT CW Freq. = 15 GHz
Minimum PRF
PRF = 100 Hz
PW = 1 microsecond 6 | ENTRY DISPLAY Power Level dBm
7 ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >-—0.3dB dB <+03dB
Maximum PRF
PRF = 5 MHz
PW = 100 nanoseconds 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+1.5dB
NOTE
Perform the following steps only
when testing an HP 8340B.
HP 8340B CW Freq. = 22
GHz
PRF = 100 kHz
Pulse Width = 100 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+15dB
Pulse Width = 200 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+0.3dB
Pulse Width = 500 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+0.3dB
Pulse Width = 1000 ns 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+0.3dB
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HP 8340B/41B Iest Record Card (24 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured ~ Upper
Limits P Conditions Limit Value Limit
4-13. Pulse Modulanon Accuracy
(Cont'd)
NOTE
Perform the following steps only
when testing an HP 8340B.
Pulse Repetition Freq. Range 10
8340B CW Freq. = 22 GHz
Minimum PRF
PRF = 100 Hz
PW = 1 microsecond 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—0.3dB dB <+03dB
Maximum PRF
PRF = 5 MHz
PW = 100 nanoseconds 6 | ENTRY DISPLAY Power Level dBm
7 | ENTRY DISPLAY Power Level dBm
8 | A Power between steps 6 and 7 >—03dB dB <+15dB
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HP 8340B/41B Test Record Card (25 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-14. Pulse Modulation Video
Feedthrough
DUT CW Freq. = 0.4 GHz
Power Level = +8 dBm 7 Oscilloscope peak voltage mV < 12mv
0 dBm mv <5 mv
—10 dBm mVv <16 mV
DUT CW Freq. = 1 GHz 7
Power Level = +8 dBm mvV <12 mV
0dBm mV <5 mV
—10 dBm mV <1.6 mV
DUT CW Freq = 15 GHz 7
Power Level = +8 dBm mV <12 mV
0dBm mV <5 mV
—10 dBm mV <1.6 mV
DUT CW Freq. = 2 GHz 7
Power Level = +8 dBm mV <12 mV
0 dBm mV <5 mV
—10 dBm mV <16 mV
DUT CW Freq. = >2.3 GHz 10
Power Level = —10 dBm mV <0.2mV
(Any Frequency Selected)
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HP 8340B/41B I'est Record Card (26 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-15. Amphtude Modulation
AM Sensitivity
DUT Freq = 15 GHz 2
Power = —5 dBm
4 Power Meter Indication dB
+30% Modulation 5 Power Meter Change >2.18 dB dB <2.38 dB
—30% Modulation 6 Power Meter Change >2.91 dB dB <3.29dB
DUT Freq. = 1.5 GHz 7
Power = +5 dBm
4 Power Meter Indication daB
+30% Modulation 5 Power Meter Change >2 18 dB dB <2 38 dB
—30% Modulation 6 Power Meter Change >291dB dB <329dB
DUT Freq = 45 GHz 8
Power = —5dBm
4 Power Meter Indication dB
+30% Modulation 5 Power Meter Change >2.18 dB dB <2.38 dB
—30°% Modulation 6 Power Meter Change >2.91dB dB <3.29dB
DUT Freq. = 4.5 GHz 8
Power = +5 dBm
4 Power Meter Indication dB
+30% Modulation 5 Power Meter Change >2.18 dB dB <238dB
—30% Modulation 6 Power Meter Change >291dB dB <329 dB
DUT Freq = 15 GHz
AM Freguency Response 11 Note DVM Indication Vrms
Funct Gen = 1kHz 12 Flatness (read on Modulation dB =+02d8
100 Hz 13 Analyzer) dB =+02dB
200 Hz dB =+02dB
500 Hz dB =+0.2dB
1 kHz dB =+02d8B
2 kHz dB =+02dB
5 kHz dB <=+ 02dB
10 kHz dB =+ 02dB
AM Bandwidth 14 Modulation Analyzer =—-3dB dB
Funct. Gen = 100 kHz Indication
Adjust output level to
that noted in Step 11
AM Depth
Funct. Gen. = 1 kHz 15 Maximum Moduiation Depth >90% %
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HP 8340B/41B Test Record Card (27 of 30}

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-15. Amplitude Modulation
(Cont'd)
DUT Freq. = 3 GHz
AM Frequency Response 11 Note DVM Indication Vrms
Funct Gen = 1kHz 12 Flatness (read on Modulation dB | =+x0.2dB
100 Hz 13 Analyzer) ______dB| ==x02dB
200 Hz __ dB| =zx02dB
500 Hz dB | <==02dB
1 kHz __ dB| =x02dB
2 kHz ___ dB| =+02dB
5 kHz dB | ==+0.2dB
10 kHz —_dB =+02dB
AM Bandwidth 14 Modulation Analyzer =—3dB _ _dB
Funct. Gen. = 100 kHz Indication
Adjust output level to that
noted in Step 11
AM Depth
Funct Gen. = 1kHz 15 Maximum Modulation Depth >90% %
DUT Freq. = 9 GHz
AM Frequency Response 1" Note DVM Indication Vrms
Funct Gen = 1kHz 12 Flatness (read on Modulation dB | =x02dB
100 Hz 13 Analyzer) dB | =x02dB
200 Hz dB | =zx02dB
500 Hz —dB| ==x02dB
1 kHz _ _dB| =x02dB
2 kHz _ . dB| =+02dB
5 kHz —dB{ =x02dB
10 kHz — dB| =x02dB
AM Bandwidth 14 Modulation Analyzer =—3dB __ dB
Funct Gen. = 100 kHz Indication
Adjust output level to that
noted in Step 11
AM Depth
Funct. Gen = 1 kHz 15 Maximum Modulation Depth =>90% %
DUT Freq. = 15 GHz
AM Frequency Response 11 Note DVM Indication —__ _Vrms
Funct. Gen = 1kHz 12 Flatness (read on Modulation ___dB| =x02dB
100 Hz 13 Analyzer) —_dB| =x+02dB
200 Hz dB | =+02dB
500 Hz __ dB| =+x02dB
1 kHz —_  dB| ==x02dB
2 kHz — dB| =+02dB
5 kHz _dB | ==x0.2dB
10 kHz - dB| =+0.2dB
AM Bandwidth 14 Modulation Analyzer =>—-3dB _dB
Funct. Gen. = 100 kHz Indication
Adjust output level to that
noted in Step 11
AM Depth
Funct. Gen. = 1kHz 15 Maximum Modulation Depth >90% %
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HP 83408 /41B lest Record Card (28 of 30)

T SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-15. Amphtude Modulation
(Cont'd)
NOTE
Perform the following steps
only when testing an HP
83408.
8340B Freg. = 22 GHz
AM Frequency Response 1 Note DVM Indication vrms
Funct. Gen. = 1 kHz 12 Flatness (read on Modulation dB | =+x02dB
100 Hz 13 Analyzer) dB | =+02dB
200 Hz dB | =+02dB
500 Hz dB | =+0.2dB
2 kHz dB | =+02dB
5 kHz dB | =+02dB
10 kHz dB | =x02dB
AM Bandwidth 14 Modulation Analyzer =—3dB dB
Funct. Gen. = 100 kHz Indication
Adjust output level to that
noted in Step 11
AM Depth
Funct. Gen. = 1kHz 15 Maximum Modulation Depth >90% %
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HP 8340B/41B Test Record Card (29 of 30)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-16. Frequency Modulation
ACCURACY
CW Freq. = 2.2 GHz
FM Sensitivity = 1 MHz/V 7 Vi, v
% Error % 10%
FM Sensitivity = 10 MHz/V 7 Vi, \
% Error % 10%
CW Freq. = 2.5 GHz
FM Sensitivity = 1 MHz/V 7 Vi, v
% Error % 10%
FM Sensitivity = 10 MHz/V 7 Vi, v
% Error % 10%
CW Freq. = 6.9 GHz
FM Sensitivity = 1 MHz/V 7 Vin \Y
% Error Yy 10%
FM Sensitivity = 10 MHz/V 7 Vi, v
% Error % 10%
CW Freq. = 13.4 GHz
FM Sensitivity = 1 MHz/V 7 Vi, v
% Error Yo 10%
FM Sensitivity = 10 MHz/V 7 Vin Vv
% Error % 10%
CW Freq. = 18 GHz
FM Sensitivity = 1 MHz/V 7 vV, v
% Error % 10%
FM Sensttivity = 10 MHz/V 7 Vin i
% Error Yo 10%
FLATNESS
FM Sensitivity = 1 MHz/V
CW Freq. = 2.2 GHz 13 Worst Case Power Level —______dB 3dB
CW Freq. = 2.5 GHz 13 Worst Case Power Level —_dB 3dB
CW Freq. = 6.9 GHz 13 Worst Case Power Level dB 3dB
CW Freq = 134 GHz 13 Worst Case Power Level dB 3dB
CW Freq = 18 GHz 13 Worst Case Power Level —___dB 3dB
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HP 8340B/41B I'est Record Curd (30 of 30)

‘WD Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-16. Frequency Modulation
(Cont’d)
FM Sensitivity = 10 MHz/V

CW Freq. = 2.2 GHz 13 Worst Case Power Level . dB 3dB
CW Freq. = 2.5 GHz 13 Worst Case Power Level —__dB 3dB
CW Freq. = 6.9 GHz 13 Worst Case Power Level —__dB 3dB
CW Freq. = 13.4 GHz 13 Worst Case Power Level — __dB 3aB
CW Freq. = 18 GHz 13 Worst Case Power Level —__dB 3dB
CW Freq = 20 GHz' 13 Worst Case Power Level —_____dB 3dB

4-118
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Section V. Adjustments

—

INTRODUCTION

This section provides adjustment procedures for the HP 8340B/41B Synthesized Sweepers. These
procedures should not be performed as routine maintenance but should be used (1) after replacement
of a part or component, or (2) when performance tests show that the instrument’s specifications
cannot be met. Before attempting any adjustment, allow 1 hour warm-up time for the instrument. Table
5-1 lists the adjustment procedures by test number in the order they appear in this Section. Table 5-2
lists all factory selected components. Table 5-3 lists adjustment procedures that interact between
assemblies. This table lists the adjustment paragraphs that must be checked when an assembly is
adjusted, parts replaced, or the assembly replaced.

SAFETY CONSIDERATIONS

Although this instrument has been designed in accordance with international safety standards, this
manual contains information, cautions, and warnings which must be followed to ensure safe opera-
tion and to retain the instrument in safe condition. Service and adjustments should be performed only

by qualified service personnel.

Adjustments in this section are performed with power supplied to the instrument while
protective covers are removed. There are voltages at many points in the instrument
which can, if contacted, cause personal injury or death. Be extremely careful. Adust-
ments should be performed only by trained service personnel.

Power is still applied to this instrument with the LINE switch set to STANDBY. There is no
OFF position on the LINE switch. Before removing or installing any assembly or printed
circuit board, remove the power cord from the rear of the instrument.

Capacitors inside the instrument may still be charged, even if the instrument has been
disconnected from its source of-ac power. Use a non-metallic adjustment tool whenever
possible.

EQUIPMENT REQUIRED

Table 4-1 lists the equipment required for the adjustment procedures. If the test equipment recom-
mended is not available, other equipment may be used if its performance meets the ‘‘Critical Specifi-
cations” listed in the table. The test setup used for an adjustment procedure is referenced in each
procedure.

HP 8340B/41B Adjustments
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ADJUSTMENT TOOLS ’

For adjustments requiring a non-metallic tuning too!, use fiber tuning tool, HP Part Number 8710-0033.
In situations not requiring non-metallic tuning tools, an ordinary small screwdriver or other suitable
tool is sufficient. However, use of a non-metallic adjustment tool whenever possible is recommended.
Never try to force any adjustment control in the instrument. This is especially critical when tuning
variable slug-tuned inductors and variable capacitors.

FACTORY SELECTED COMPONENTS

Factory selected components are identified with an asterisk on the schematic diagram. The range of
their values and functions are listed in Table 5-2. Part Numbers for selected values are located in
Table 5-4.

RELATED ADJUSTMENTS

Any adjustments which interact with, or are related to, other adjustments are indicated in the adjust-
ment procedures. It 1s important that adjustments so noted are performed in the order indicated to
ensure the instrument meets its specifications.

LOCATION OF TEST POINTS AND ADJUSTMENTS

lllustrations showing the locations of assemblies containing adjustments and locations of those
adjustments within the assemblies are contained within the adjustment procedures where they apply.
Also, major assembly and component location illustrations are located in volume 3.

ACCESSING AND STORING CALIBRATION CONSTANTS

Iintroduction

The HP 8340B/41B contains three memory areas reserved for calibration constants These areas are
(1) working, (2) protected, and (3) default. A detailed description of these memory areas 1s contained in
the introduction of Section 8 under the heading '‘Calibration Constants.”” When performing adjust-
ments, some calibration constants in the ‘‘working memory area'’’ are changed or ‘“‘adjusted’ to
optimize performance parameters. Once these calibration constants are set for best instrument per-
formance, the new values should be copied from the “working memory area’ to the ‘‘protected
memory area.’’ The printed copy of the calibration constants (located underneath the top cover of the
instrument should also be updated to reflect the new values. Once updated, it should then be returned
to its storage location. This calibration data then may be used later in case of loss of valid calibration
constants data in the ''working memory area.”
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Procedure to Access Calibration Constants

In the adjustment procedures, calibration constants stored in working memory will be changed
(adjusted). A calibration constant can be accessed by pushing the following key sequence:

[SHIFT] [GHz] [number of the Cal. Constant, 1 to 99] [Hz]
[SHIFT] [MHZz] [1] [2] [Hz]
[SHIFT] [kHz] [2] [2] [Hz]

The ENTRY DISPLAY will indicate the calibration constant number on the left and the present value on
the nght Use the STEP keys to select a different calibration constant number. The ENTRY keyboard
or the front panel rotary knob can be used to change the value After the new value has been entered.
press the [Hz] key to retain the new values in “‘working memory area "'

Procedure to Store the Calibration Constants

After adjustments of the calibration constants are completed, the data thus stored in the “working
memory area’’ should be copied to the ‘‘protected memory area"” by pressing the following key
sequence;:

[SHIFT] {MHz] [1] [4] [Hz]
[SHIFT] [kHz] [5] [3][4][9] [Hz] Wait for “CALIBRATION RESTORED' to be displayed in the ENTRY
DISPLAY and then press [INSTR PRESET]
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I'able 5-1. Adjustment Procedures in Paragraph Order

Test Title Page
5-1 +22 Vdc Power Supply, A35 5-13
5-2 10 MHz Standard, A51 5-15
5-3 100 MHz Voltage-Controlled Crystal Oscillator (VCXO), A30 5-19
5-4 M/N Loop, A23, A33, and A32A1 5-23
5-5 20/30 Loop Phase Lock, A36, A38, A3%, A40, and A43 5-27
5-6 YO Pretune DAC, A54 5-37

5-7 YO Main Driver, A55 5-39

5-8 YO Loop Adjustments 5-43

5-9 FM Accuracy and FM Overmod Adjustment 5-53

5-10 YO Delay Compensation, A54 5-57
5-11 3.7 GHz Oscillator, A8 5-63
5-12 Marker/Bandcross, A57 5-65
5-13 Sweep Generator, A58 5-67
5-14 Unleveled RF Output Adjustments 5-71

5-15 ALC Adjustments 5-89

5-16 Leveled RF Output Adjustments 5-101
5-17 RF Output Power Flatness and Adjustment 5-115
5-18 Pulse Adjustments 5-121
5-19 External Module Leveling Adjustment 5-129

®
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Table 5-2. Factory Selected Components

Adjustment
Reference Range of _
Designator Values Paragraph Function of Component
Number
Either O , .

A25C11 or 1000 PF 5-14 Selected for optimum Log-Amp speed and stability

A25R36 4640 - 9090 Ohms 5-14 | Adjusts temperature compensation of Band 1-4
A25R37 3830 - 6190 Ohms 5-14 | detector!.
A25R109 | 1620 - 3830 Ohms 5-14 | Adjusts temperature compensation of Band 0
A25R115 | 4640 - 9090 Ohms 5-14 { detector.

A30C8 5.6-11PF 5-3 Sets range of C4 so midposition is 100 MHz.

A30L4 0.22 - 0.68 mH 5-3 Centers Oscillator at 100 MHz.

A30R67 110 - 825 Ohms 5-3 Part of attenuator to set 400 MHz output at —10 dBm.
A30R68 6.8 - 61 9 Ohms 5-3 Part of attenuator to set 400 MHz output at —10 dBm.
A30R69 110 - 825 Ohms 5-3 Part of attenuator to set 400 MHz output at —10 dBm.
A39C49 82-16 PF 5-5 Sets range of C50 so midposition 1s 160 MHz

Selected to tune RLC network at input of Buffer
A48C22 100 - 160 PF 58 Amplifier to 25 MHz passband.
Selected to adjust resistance of RLC network at input of

A48R22 6.2 - 23.7 Ohms 5-8 Buffer Amplifier for passband bandwidth of 18 to 32

MHz.

1 The highest Band available with an HP 83418 1s Band 3.
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I'able 5-3 Adjustment Interdependence Between Assemblies (1 of 3)-

Assembly
Adjusted
or Replaced

Associated Adjustments
That Must Be Made

Procedure
Paragraphs

A1 Alpha Display
A2 Display Driver
A3 Display
Processor

A4 Not Assigned
A5 Keyboard

A6 Keyboard
Interface

A7 Lower Keyboard
A8 3.7 GHz
Oscillator

A9 Band 0 Pulse
Modulator

A10 Directional
Coupler

A11 Bands 1-47
Detector

A12 Band 0 Splitter/
Detector

A13 SYTM

A14 Band 1-41
Power Amp.

A15 Band 0 Low-
Pass Filter

A16 Band 1-41
Modulator/Splitter
A17 Band 0 Mixer
A18 Band 0 Power
Ampl

A19 Capacitor
Assembly

A20 RF Section
Filter

A21 Pulse
Modulator Driver

None
None
None

None
None

None
Band 0 ALC Loop Gain

None
Flatness Adjustment

A25R36 and A25R37; High Bands and
Band 0 ALC Adjustment; Flatness; ADC
Adjustment; Pulse

Band 0 ALC, ADC, Flatness, A25R109,
and A25R115

SYTM Tracking and SRD Bias
Adjustment

SRD Bias and ALC Loop Gain.
None

SRD Bias and ALC Loop Gain.

None
None

None
None

Pulse Adjustment

5-11; 5-15, steps 15, 18 through 20.

5-16, steps 1 through 17

5-15 steps 1 through 9, 15 through 20;
5-17. 5-18

5-15, steps 1 through 4, 10 through 20;
5-17, steps 12 through 23

5-14 and 5-16
5-14 and 5-16, A24 and A26

adjustments only.

5-14 and 5-16, A24 and A26
adjustments only.

1 The highest Band available with an HP 8341B is Band 3
2. Assemblies which are not isted do not require adjustment
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Table 5-3. Adjustment Interdependence Between Assemblies (2 of 3)

Assembly
Adjusted
or Replaced

Associated Adjustments
That Must Be Made

Procedure
Paragraphs

A22 Not Assigned

A23 FM Driver

A24 Attenuator
Driver/SRD Bias

A25 ALC Detector

A26 Linear
Modulator

A27 Level Control
A28 SYTM Driver

A29 Reference
Phase Detector

A30 100 MHz vCXO

A31 M/N Phase
Detector

A32 M/N VCO
A33 M/N Output

A34 Reference -
M/N Mother Board

A35 Rectifier
A36 PLL1 VCO
A37 PLL1 Divider
A38 PLL1IF

A39 PLL3
Upconverter

A40 PLL2 VCO

A41 PLLZ2 Phase
Detector

A42 PLL2 Divider

A43 PLL2
Discriminator

FM Gain Adjustment
SRD Bias Adjustment

ALC, ADC, Pulse, and External Leveling
Adjustment

Loop Gain, SRD Bias, Integrator Gate
Balance.

Flatness, ALC, and ADC Adjustment

SYTM Tracking and SRD Bias
Adjustment

None

A30C1 thru C4
None

A32A2C1, A32A2C5H
None
None

+22V Supply

A36L7, A36L8

None

A38L11 thru A38L13.
A39C50, A39L4, L16, L17

PLL2 Adjustments
None

None
PLLZ Adjustments

5-19, steps 1 through 5

5-14 and 5-16, A24 adjustments only.

5-15; 5-17, steps 18 through 23; 5-18.

5-16; 5-18

5-15 and 5-17.
5-14 and 5-16

5-3

5-4

5-1
5-5, steps 44 thru 61

5-5, steps 62 through 76
5-5 steps 32 through 43

5-5, steps 1 through 31

5-5, steps 1 through 31.
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I'able 5-3  Adjusiment Inlerdependence Between Assemblies (3 of 3)

Assembly
Adjusted
or Replaced

Associated Adjustments
That Must Be Made

Procedure
Paragraphs

A44 YIG Oscillator

A45 Directional
Coupler

A46 7 GHz Low-
Pass Filter

A47 Sense Resistor
Assembly

A48 YO Loop
Sampler

A49 YO Loop
Phase Detector

A50 YO Loop
Interconnect

A51 Reference
Oscillator

A52 Positive
Regulator

A53 Negative
Regulator

A54 YO Pretune
DAC/Delay
Compensation

A55 YO Driver
A56 - 15V Regulator

A57 Marker/
Bandcross

A58 Sweep
Generator

AS59 Digital Interface
AB0 Processor
A61 Not Assigned

AB62 Main Mother
Board

A63 90 dB RF
Attenuator

YO Adjustment,
Delay Adjustment, and YTM Delay.

Flatness Adjustment

None

YO Adjustment and Delay, and YTM
Adjustment and Delay.

Sampler Adjustment

YO Loop and FM Adjustments
None

10 MHz Standard Adjustment

None

None

YO Pretune, YO Main Driver, and YO
Delay Compensation, SYTM Delay
Compensation

YO Adjustment
None
Marker Bandcrossing Adjustment

Sweep Generator Adjustment

None
None

None

Flatness and RF Attenuator Calibration

5-7, 5-8, 5-9, 5-10, 5-14, steps 32
through 69.

5-17

5-7, 5-10, 5-14, and 5-16.
5-8

5-8, 5-9

5-2

5-6, 5-7, 5-10, 5-14 and 5-16

5-7.

5-12

5-13

5-17, steps 1 through 17. For RF
Attenuator Calibration, see manual
supplement titled *‘Automated Test
Procedures.”
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Table 5-4. HP Part Numbers of Standard Value Components (1 of 4)

CAPACITORS

RANGE: 1 to 24 pF
TYPE: Tubular

RANGE: 27 to 680 pF

TOLERANCE: \ TYPE: Dipped Mica

1to 9.1 pF = +£.25 pF Q TOLERANCE: +5%

10to 24 pF = +5%

Value HP Part Number cD Value HP Part Number cp
(pF) (pF)
1.0 0160-2236 8 33 0160-2150 5
12 0160-2237 9 36 0160-2308 5
15 0150-0091 8 39 0140-0190 7
18 0160-2239 1 43 0160-2200 6
20 0160-2240 4 47 0160-2307 4
22 0160-2241 5 51 0160-2201 7
24 0160-2242 6 56 0140-0191 8
27 0160-2243 7 62 0140-0205 5
30 0160-2244 8 68 0140-0192 9
33 0150-0059 8 75 0160-2202 8
3.6 0160-2246 0 82 0140-0193 0
39 0160-2247 1 91 0160-2203 9
43 0160-2248 2 100 0160-2204 0
47 0160-2249 3 110 0140-0194 1
5.1 0160-2250 6 120 0160-2205 1
56 0160-2251 7 130 0140-0195 2
62 0160-2252 8 150 0140-0196 3
6.8 0160-2253 9 160 0160-2206 2
75 0160-2254 0 180 0140-0197 4
82 0160-2255 1 200 0140-0198 5
91 0160-2256 2 220 0160-0134 1
100 0160-2257 3 240 0140-0199 6
110 0160-2258 4 270 0140-0210 2
12.0 0160-2259 5 300 0160-2207 3
13.0 0160-2260 8 330 0160-2208 4
15.0 0160-2261 9 360 0160-2209 5
16.0 0160-2262 0 390 0140-0200 0
18.0 0160-2263 1 430 0160-0939 4
200 0160-2264 2 470 0160-3533 0
220 0160-2265 3 510 0160-3534 1
24.0 0160-2266 4 560 0160-3535 2
27 0160-2306 8 620 0160-3536 3
30 0160-2199 2 680 0160-3537 4
HP 8340B/41B Adjustments 5-9



Table 5-4.

HP Part Numbers of Stundurd Vulue Compoieits (2 of 4)

RESISTORS

RANGE: 10 to 464K Ohms
TYPE: Fixed Film
WATTAGE: 125 at 125°C
TOLERANCE" £1 0%

N
N
Y

i

Value | yp part Number |cD | V2!U¢ | Hp part Number |cD | V3“e | Hp part Number |cD

(9 (€2) (£

10.0 0757-0346 2 | 464 0698-0082 7 | 218k 0757-0199 3
11.0 0757-0378 o | 51 0757-0416 7 | 237k 0698-3158 4
12,1 0757-0379 1| 562 0757-0417 8 | 261K 0698-3159 5
133 0698-3427 0| 619 0757-0418 9 | 287K 0698-3449 6
14.7 0698-3428 1| 681 0757-0419 0 | 316K 0698-3160 8
16.2 0757-0382 6 | 750 0757-0420 3 | 348K 0757-0123 3
17.8 0757-0294 9 | 82 0757-0421 4 | 383k 0698-3161 9
196 0698-3429 2 | 909 0757-0422 5 | 422k 0698-3450 9
215 0698-3430 5 | 10K 0757-0280 3 | 464K 0698-3162 0
237 0698-3431 6 | 11K 0757-0424 7| 511K 0757-0458 7
26.1 0698-3432 7| 12 0757-0274 5 | 56.2k 0757-0459 8
28.7 0698-3433 8 | 1.33K 0757-0317 7 | 619K 0757-0460 1
316 0757-0180 2 | 147K 0757-1094 9 | 681K 0757-0461 2
34.8 0698-3434 9 | 162K 0757-0428 1 | 75.0K 0757-0462 3
38.3 0698-3435 0 | 1.78K 0757-0278 9 | 825K 0757-0463 4
422 0757-0316 6 | 1.96K 0698-0083 8 | 909K 0757-0464 5
46.4 0698-4037 0 | 215K 0698-0084 9 | 100K 0757-0465 6
51.1 0757-0394 0 | 237K 0698-3150 6 | 110k 0757-0466 7
56.2 0757-0395 1| 261K 0698-0085 0 | 121K 0757-0467 8
619 0757-0276 7 | 287K 0698-3151 7 | 133k 0698-3451 0
68 1 0757-0397 3 | 316K 0757-0279 0 | 147K 0698-3452 1
750 0757-0398 4 | 348K 0698-3152 8 | 162K 0757-0470 3
825 0757-0399 5 | 3.83K 0698-3153 9 | 178K 0698-3243 8
90.0 0757-0400 9 | 422K 0698-3154 0 | 196K 0698-3453 2
100 0757-0401 0 | 464K 0698-3155 1| 215K 0698-3454 3
110 0757-0402 1| 511K 0757-0438 3 | 237K 0698-3266 5
121 0757-0403 2 | 562K 0757-0200 7 | 261K 0698-3455 4
133 0698-3437 2 | 619K 0757-0290 5 | 287K 0698-3456 5
147 0698-3438 3 | 681K 0757-0439 4 | 316K 0698-3457 6
162 0757-0405 4 | 750K 0757-0440 7 | 348K 0698-3458 7
178 0698-3439 4 | 824K 0757-0441 8 | 383K 0698-3459 8
196 0698-3440 7 | 909K 0757-0288 1| 422K 0698-3460 1
215 0698-3441 8 | 100k 0757-0442 9 | 464K 0698-3260 9
237 0698-3442 9 | 110K 0757-0443 0

261 0698-3132 4 | 121K 0757-0444 1

287 0698-3443 0 | 133K 0757-0289 2

316 0698-3444 1| 147K 0698-3156 2

348 0698-3445 2 | 16.2K 0757-0447 4

383 0698-3446 3 | 17.8K 0698-3136 8

422 0698-3447 4 | 196K 0698-3157 3
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Table 5-4. HP Part Numbers of Standard Value Components (3 of 4)

RESISTORS

RANGE. 10 to 1.47M Ohms

TYPE: Fixed Film 8 %

WATTAGE: 5 at 125°C HNEAE —>—

TOLERANCE" +10%

Value HP Part cD Value HP Part cD Value HP Part |op Value HPPart |qp

{L2) Number {Q) Number {€2) Number (€2} Number
10.0 0757-0984 4 215 0698-3401 0 4 64K 0698-3348 4 110K 0757-0859 2
11.0 0757-0985 5 237 0698-3102 8 511K 0757-0833 2 121K 0757-0860 5
121 0757-0986 6 261 0757-1090 5 5 62K 0757-0834 3 133K 0757-0310 0
13.3 0757-0001 6 287 0757-1092 7 6.19K 0757-0196 0 147K 0698-3175 5
14.7 0698-3388 2 316 0698-3402 1 6.81K 0757-0835 4 162K 0757-0130 2
16.2 0757-0989 9 348 0698-3403 2 7.50K 0757-0836 5 178K 0757-0129 9
17.8 0698-3389 3 383 0698-3404 3 8.25K 0757-0837 6 196K 0757-0063 0
19.6 0698-3390 6 422 0698-3405 4 9.09K 0757-0838 7 215K 0757-0127 7
215 0698-3391 7 464 0698-0090 7 10.0K 0757-0839 8 237K 0698-3424 7
23.7 0698-3392 8 511 0757-0814 9 121K 0757-0841 2 261K 0757-0064 1
26.1 0757-0003 8 562 0757-0815 0 13.3K 0698-3413 4 287K 0757-0154 0
287 0698-3393 9 619 0757-0158 4 14.7K 0698-3414 5 316K 0698-3425 8
316 0698-3394 0 681 0757-0816 1 16.2K 0757-0844 5 348K 0757-0195 9
348 0698-3395 1 750 0757-0817 2 17.8K 0698-0025 8 383K 0757-0133 5
383 0698-3396 2 825 0757-0818 3 19 6K 0698-3415 6 422K 0757-0134 6
422 0698-3397 3 909 0757-0819 4 21 5K 0698-3416 7 464k 0698-3426 9
46.4 0698-3398 4 1.00K 0757-0159 5 237K 0698-3417 8 511k 0757-0135 7
51.1 0757-1000 7 1.10K 0757-0820 7 26 1K 0698-3418 9 562k 0757-0868 3
56.2 0757-1001 8 1.21K 0757-0821 8 287K 0698-3103 9 619K 0757-0136 8
61.9 0757-1002 9 1.33K 0698-3406 5 31 6K 0698-3419 0 681K 0757-0869 4
68.1 0757-0794 4 1.47K 0757-1078 9 34 8K 0698-3420 3 750K 0757-0137 9
75.0 0757-0795 5 1.62K 0757-0873 0 38.3K 0698-3421 4 825K 0757-0870 7
825 0757-0796 6 1.78K 0698-0089 4 42.2K 0698-3422 5 909K 0757-0138 0
90.0 0757-0797 7 1.96K 0698-3407 6 46.4K 0698-3423 6 1M 0757-0059 4
100 0757-0198 2 2.15K 0698-3408 7 51.1K 0757-0853 6 1.1M 0757-0139 1
110 0757-0798 8 2.37K 0698-3409 8 56.2K 0757-0854 7 | 1.21M 0757-0871 8
121 0757-0799 9 261K 0698-0024 7 61.9K 0757-0309 7 | 1.33M 0757-0194 8
133 0698-3399 5 2 87K 0698-3101 7 68.1K 0757-0855 8 | 1.47TM 0698-3464 5
147 0698-3400 9 3 16k 0698-3410 1 75.0K 0757-0856 9
162 0757-0802 5 348Kk 0698-3411 2 82 5K 0757-0857 0
178 0698-3334 8 383K 0698-3412 3 90 9k 0757-0858 1
196 0757-1060 9 4 22K 0698-3346 2 100K 0757-0367 7

HP 8310B/41R

Adjustments

5-11



5-12

Table 5-4. HP Part Numbers of Stundurd Value Components (4 of 4)
FIXED COIL
Tolerance: 10%
Unshielded
HP Part HP Part
Value Number CD Value Number CD
1 MH 9140-0137 1 390 NH 9100-2254 3
5 MH 9140-0072 3 470 NH 9100-2255 4
10 MH 9140-0131 5 560 NH 9100-2232 7
24 MH 9100-2867 4 680 NH 9140-0141 7
50 NH 9100-2891 4 820 NH 9100-2257 6
51 NH 9135-0073 3 1.2 UH 9100-2258 7
68 NH 9135-0081 3 1.8 UH 9100-2260 1
100 NH 9100-2247 4 22 UH 9140-0098 3
120 NH 9100-2248 5 3.3 UH 9140-0111 1
4.7 UH 9140-0144 0
150 NH 9100-2249 6
180 NH 9100-2250 9 56 UH 9100-1618 1
220 NH 9100-2251 0
270 NH 9100-2252 1
330 NH 9100-0368 6

Adjustments
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5-1. +22 VvDC POWER SUPPLY, A35

Reference

Performance Test: None
Service Section. Power Supplies

Description
The +22V supply is adjusted for +22 Vdc.
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Figure 5-1. +22 Volt Power Supply Adjustments Setup

Equipment
Digital Voltmeter DUM . ............. ... ... ...\, . .. HP3456A

Procedure
1. Position DUT in the test position and connect equipment as shown in Figure 5-1.
2. Set LINE switch to ON.
3 The yellow +22V indicator on A35 should be lit.

4. The DVM indication should be +22.000 +0.010 Vdc. If the indication 1s out of tolerance, adjust
A35R3 +22 ADJ (Figure 5-2) control for the specified voltage.

HP 8340B/41B Adjustments
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5-1. +22 VDC POWER SUPPLY, A35 (Cont’d)

5-14

BOTTOM VIEW
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Figure 5-2. +22V Power Supply Adjustment Locations

Adjustments
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5-2. 10 MHz STANDARD ADJUSTMENT, A51

Reference

Performance Test. None
Service Section. Reference — M/N Loops

Description

The internal 10 MHz time base is adjusted for frequency accuracy. This procedure does not adjust for
long-term drift or aging rate. It adjusts only short-term accuracy. To properly adjust the time base, a
frequency standard whose accuracy is known to be better than that of the HP 8340B/41B Time Base
1s required Refer to Frequency Reference specifications in Section |, Table 1-1 for aging rate specifi-
cations for the internal time base (Time base specifications for the HP 8340B and HP 8341B are the

same.)
0SCILLOSCOPE FREQUENCY STANDARD
A~ et
’n fa) O oo f6]
a} o - ——
Q, O (@] o’ o
DUT n g E (@ =]
=©‘. n;su o(@) g =) E
o S‘g- o n\:\uuo ©® @O @J
o mgi CH A EXT ouTPUT
als ol INPUT TR1GGER
(w} 0D
R
o FREQUENCY
Slg STANDARD
gl® = INT )
o
Figure 5-3. 10 MHz Standard Adjustment Setup
Equipment
Oscilloscope .. ... ... v e e e ...... HP1741A
Frequency Standard ............... . any 1, 2, 5, or 10 MHz Frequency Standard
with aging rate of +1x10 —9/day or better such as HP 5061A
Procedure

NOTE

Primary power must have been applied to the instrument for at least 30
days before adjusting the internal time base. If the instrument was
disconnected from ac power less than 24 hours (after it had its initial 30
day warmup), the warmup time is 24 hours before adjusting internal time
base.
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5-2. 10 MHz STANDARD ADJUSTMENT, A51 (Cont’d)

5-16

NOTE

If front-panel red OVEN annunciator is lighted, do not make internal time
base adjustments. This annunciator lights when the oven for the refer-
ence crystal oscillator is not at operating temperature; a warm oven that
suddenly goes cold has lost power and requires service. Section VIIi
(Service) describes the action required to repair a faulty oven.

1 Connect equipment as shown in Figure 5-3 as follows:

a. Atthe DUT, disconnect jumper from rear-panel FREQUENCY STANDARD INT connector.

b. Connect oscilloscope CH A to the DUT's FREQUENCY STANDARD INT connector. (If the
oscilloscope being used does not have a 50 Ohm input, connect Channel A through a 50 Ohm
feedthrough.)

c. Set switch adjacent to the INT connector to INT position.

d- Connect a frequency standard whose accuracy is known to be better than that of the internal
time base, such as an HP 5061A Cesium Beam, to the EXT TRIGGER input of the
oscilloscope

e. Set LINE switch to ON.

2. Set oscilloscope controls as follows:

TIME/DIV ce ... 0.05 usec
CHAN AVOLTS/DIV . .. ... i ....05
MAG x10pushbutton ................................................0U
DISPLAY Apushbutton .....................................cevvv....IN
INT/EXT trigger pushbutton .. ........... ...............................IN
EXTDivide By 10 . ... ... ... ... . ... . i 0OUT
SWEEP VERNIERcontrol ................................couv.v......CAL
TRIGGER HOLDOFF .................................Fully Counterclockwise
AC/DC trigger pushbutton . ... ... ... ... o OUT (AC)
POS/NEG trigger pushbutton ... ... ... .. . OUT (POS)
Main TRIGGER LEVEL control . Centered

3. Adjust Main TRIGGER LEVEL control as necessary to display sine wave signal on oscilloscope.

4 Remove dust cap screws used to seal the adjustments from A51 10 MHz Standard. Refer to

Figure 5-4 for location of A51 10 MHz Standard.

5. Adjust A51 COARSE frequency adjust for minimum sideways movement of the display signal

Adjust A51 FINE frequency adjust for no sideways movement of display signal

6. Observe the sine wave signal on the oscilloscope for 100 seconds. The sine wave trace should

move less than 1 cycle or 360 degrees.

7. Disconnect oscilloscope and reinstall dust cover screws over A51 adjustments. Reconnect rear

panel cable between FREQUENCY STANDARD INT and EXT connectors.

Adjustments HP 8340B/41B
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5-2. 10 MHz STANDARD ADJUSTMENT, A51 (Cont’d)

BOTTOM VIEW

FREQUENCY
STANDARD
INT/EXT
\
AS1—FINE \
o s OO0
10 MHz i
STANDARD —_| 1. =
\‘\\ y ___‘
T

C

Figure 5-4

HP 8340B/41B

. A51—COURSE

10 MHz Standard Adjustments Location

Adjustments
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5-3. 100 MHz VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO0),
A30
Reference

Performance Test' None
Service Section' Reference — M/N Loops

Description

The open loop frequency and maximum power output of the 100 MHz VCXO is centered around 100
MHz. The 400 MHz signal is adjusted for maximum 400 MHz output with minimum spurious output.
The 400 MHz output is set to —10 dBm by selecting proper resistor values for the attenuator network
A30R67, R68, and R69.
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Figure 5-5 100 MHz VCXO Adjustment Setup

Equipment
Spectrum Analyzer HP 85668
Digital Voltmeter . ... HP 3456A
Low-Voltage DC Power Supply =~~~ . ........................... HP629%4A
BNC to SMB Snap-On Test Cable (2 required) ............. HP P/N 85680-60093
Adapter, SMB Snap-On Male-to-Male .......................HPP/N1250-0069
Procedure

1. Position DUT into the Test Position as shown in Figure 5-5 with the bottom cover removed. On the
DUT's rear panel, disconnect the BNC cable connected between INT and EXT Frequency Stan-
dard connectors, set INT/EXT switch to EXT, then connect a BNC cable from EXT connector to
Spectrum Analyzer's Frequency Reference (10 MHz) rear-panel connector. Allow the test equip-
ment to warm up for one-half hour.

HP 8340B/41B
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5-3. 100 MHz VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO0),

A30 (Cont’d)

2. Set Spectrum Analyzer controls as foliows:

CENTER FREQ .. ... @@ttt e, .. 100 MHZ
REFLEVEL .. .\@toeee et ... 3.dBm
ATTEN i ... +20dB
LOG SCALE oo 1 dB/DIV
RESBW L o 300 Hz
VBW 300 Hz
FREQSPAN ... .. ... S 20 kHz
SWEEP TIME ...\t ie e ...........18EC.
MARKER ENTRY .................ccciiiiveeevve......Press PEAK SEARCH
MARKER ENTRY . ...............00vvieiiiieeeeiaeo. ... Press MKR — CF
MARKERMODE ........................'evv.o......Press SIGNAL TRACK

100 MHz OUTPUT ADJUSTMENT
3. On the DUT, set LINE switch to ON and press [INSTR PRESET].

4. At rear panel of the DUT, disconnect the 10 MHz Frequency Standard cable at the EXT FRE-

QUENCY STANDARD connector.

5 Adjust the DC power supply for —8 0V, connect the ground lead to ground and the negative lead
to A30TP1 (TUNE). Connect the DVM to A30TP1 (TUNE) and verify that TUNE measures —8 0V

Re-adjust the power supply if necessary.

BOTTOM VIEW A30
A53
~ TPI
AastEs ~ " | R69 RG7 R6S TUNE
N{@q g
A30
\
(Ad). ™
locations \\ - i =
labeled on B D . s -
cover.) ) -
- 7I:| (S B -
L el = n Sy
ganennansnn

Figure 5-6. Location of A30 100 MHz VCXO Adjustments
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5-3. 100 MHz VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO),
A30 (Cont’d)

6 Disconnect cable W35 from A30J2 100 MHz OUT. Connect Spectrum Analyzer RF Input to A30J2.

7. Adjust A30C4 100 MHz ADJ through its full range while monitoring frequency indication on Spec-
trum Analyzer. Adjustment should provide a minimum adjustment range of plus and minus 300 Hz
centered about 100 MHz. If adjustment does not provide sufficient range. select new values for
factory selected components A30C8 and A30L4. A30L4 is used to center the adjustment about
100 MHz and A30C8 1s used to adjust the range of A30C4. Refer to Table 5-2 for range of values.
Refer to Table 5-4 for HP Part Numbers

8. Adjust A30C4 100 MHz ADJ for Spectrum Analyzer indication of 100.0000 MHz +0.0001 MHz.

9. Disconnect cable A30W1 at A31J1 400 MHz IN and connect the open end of this cable (A30W1) to
the Spectrum Analyzer input using a BNC to SMB Snap-on test cable and SMB male-to-male
adapter. Set Spectrum Analyzer controls to view a 400 MHz signal.

10 The 400 MHz output should be —10 dBm +3 dB.

11. Adjust the DC power supply for OV at A30TP1 (TUNE). Connect Spectrum Analyzer to A30J2.
Adjust Spectrum Analyzer to view 100 MHz.

12. Frequency indication on Spectrum Analyzer should be less than 100 MHz. If not, repeat Steps 2
through 7.

13. Set power supply for an output of —25 Vdc Verfy TUNE test point A30TP1 is at —25 Vdc.

14. Frequency indication on Spectrum Analyzer should be greater than 100 MHz. If not, repeat Steps
2 through 7 and verify that the oscillator's range is 100 MHz +300 Hz. Disconnect power supply
from A30TP1. Reconnect 10 MHz signal cable from Spectrum Analyzer to the DUT's rear-panel
EXT FREQUENCY STANDARD.

400 MHz OUTPUT ADJUSTMENT
15 Set Spectrum Analyzer to 500 MHz center frequency and 100 MHz frequency span per division.

16. Connect Spectrum Analyzer to A30W1 cable. Adjust A30C3, A30C2, and A30C1 400 MHz adjust-
ments, in that order, to maximize the 400 MHz signal's output power and minimize all harmonics
of 100 MHz. The 400 MHz signal should be —10 dBm =+ 3dB and the harmonics at 100, 300, 500,
600, 700, and 900 MHz must be greater than 40 dB down from the 400 MHz signal. Harmonics at
200 MHz must be greater than 25 dB down from the 400 MHz signal. Harmonics at 800 MHz must
be greater than 15 dB down from the 400 MHz signal. It may be necessary to perform the adjust-
ments more than once This should be done n the order stated each time through the adjust-
ments.

17. The amplitude of the 400 MHz signal should be —10 dBm =3 dB. This amplitude is set by
selecting attenuator network resistors A30R67. A30R68, and A30R69.

18. If the amplitude of the 400 MHz signal is not within 3 dB of —10 dBm, note the amplitude and
change the values of A30R67, A30R68, and A30R69 as necessary to adjust the amplitude to —10
dBm +3 dB. Table 5-5 contains a list of attenuations in 1 dB steps and the corresponding values
for the attenuator network resistors to adjust the level to —10 dBm. Refer to Figure 5-6 for
location of resistors.

HP 8340B/41B Adjustments
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5-3. 100 MHz VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO),

A30 (Cont’d)

19 Check the level of the 100 MHz harmonics as displayed on the Spectrum Analyzer. Harmonics at
100, 300, 500, 600, 700, and 900 MHz must be greater than 40 dB down from the 400 MHz signal.
Harmonics at 200 MHz must be greater than 25 dB down from the 400 MHz signal. Harmonics at
800 MHz must be greater than 15 dB down from the 400 MHz signal. If not, repeat step 15.

Table 5-5. Selection Chart for Attenuator Resistors

N Resistors (Ohms)
Attenuation

(dB) R67 R68 R69
0 Open Short Open
1 825 6.8 825
2 422 121 422
3 261 178 261
4 215 237 215
5 178 316 178
6 162 383 162
7 133 46.4 133
8 121 511 121
9 110 619 110

NOTE
HP Part Numbers for resistors may be found in Table 5-5.

20 Setthe DUT's LINE switch to STANDBY Disconnect equipment from the DUT and reconnect the
two cables Disconnect the 10 MHz Frequency Standard cable at the rear of the DUT, reconnect
jumper cabled between INT and EXT, and set switch to INT Set the DUT's LINE switch to ON

5-22 Adjustments
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5-4. M/N LOOP, A32, A33, and A32A1

Reference

Performance Test. Frequency Range and CW Mode Accuracy
Service Section. Reference — M/N Loops

Description

The M/N VCO tuning range is centered and the output level is set and checked to ensure an adequate
RF output level across the band of the M/N output
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Figure 5-7. M/N Loop Adjustment Setup

Equipment
Spectrum Analyzer . ... ... ... e e HP 8566B
Digital Voltmeter (DVM) ..........................................HP3456A
Low-Voltage DC Power Supply ) ... ] .o HP 6294A
BNC to SMB Snap-On Test Cable ... . HP P/N 85680-60093
Adapter, SMB Snap-On Male-to-Male feeieeiiiiveso HP P/N 1250-0069
Procedure

1. Position the DUT in the test position as shown in Figure 5-7 with bottom cover removed. On the
DUT's rear panel, disconnect the BNC cable connected between INT and EXT Frequency Stan-
dard connectors, set INT/EXT switch to EXT, then connect a BNC cable from the DUT's EXT
connector to Spectrum Analyzer Frequency Reference (10 MHz) rear-panel connector. Allow one-
half hour warm up time.

HP 8340B/41B Adjustments
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5-4. M/N LOOP, A32, A33, AND A32A1 (Cont’d)

5-24

2 Set LINE switch to ON and press [INSTR PRESET]. Connect a jumper between A59TP4 DL1 and
AS9TP5 +5V to disable the UNLK indicator circuit.

3. Press [CW] on the DUT, then enter [6] [0] [9] [0] [MHZ].

4 Disconnect the cable from A33J2 M/N OUT and connect this output to Spectrum Analyzer RF
INPUT. Set the Spectrum Analyzer as follows:

CENTERFREQ .. ... ... .. . ... .. . .. ... .. i, 197419 MHzZ
ATTEN e +20dB
LOG SCALE 1 dB/DIV
RESBW ... .. .. 300 Hz
MARKERENTRY .....................................Press PEAK SEARCH
MARKERENTRY ........................................PressMKR—CF
MARKERMODE .....................................Press SIGNAL TRACK

5. The M/N output frequency indicated on Spectrum Analyzer should be 197.419 MHz +1 count
NOTE

To display the frequencies that the processor programs, press [SHIFT]
[M1] on the DUT. It will display from left to right: the M divide number, the
N divide number, the M/N output frequency, and the 20/30 output fre-
quency.

BOTTOM VIEW
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M/N VCO AND
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Figure 5-8. Location of M/N Loop Adjustments
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‘ 5-4. M/N LOOP, A32, A33, AND A32A1 (Cont’d)

6. Connect DVM to A32TP1 TUNE test point. Refer to Figure 5-8 for location of A32 assembly.

7. Loosen locknut on A32A2C1 FREQ ADJ control and adjust A32A2C1 for a DVM reading of —35 0
vde +0.5 Vdc. Retighten A32A2C1 locknut. Verify that DVM reading is still within tolerance.

8. Press [CW] on the DUT, then enter [2] [3] [0] [0] [MHZ]

9. Turn the Spectrum Analyzer's Signal Track off and then set the Spectrum Analyzer for a Center
Frequency of 179 230 MHz. Turn the Signal Track on. The frequency indicated on Spectrum
Analyzer should be 179 230 MHz +1 count and the DVM should read —2.8 Vdc = 1.0 Vdc.

10. Set the DUT's LINE switch to STANDBY.

11. Disconnect the DVM from the A32 assembly. Remove the A32/A33 assembly from the instrument
and place it on an extender board.

12 Disconnect the A32 output cable A32A1W1 from A33J3 (Figure 5-8) and connect this cable using
SMB male-to-male adapter to the input of the Spectrum Analyzer. Set the DUT's LINE switch to
ON and press [INSTR PRESET]

13. Turn the Spectrum Analyzer's Signal Track off and then set the Spectrum Analyzer Center Fre-
quency to 375 MHz, the Frequency Span to 100 MHz, Log Scale 5dB/Division, and the Reference
Level to +5 dBm.

. CAUTION

Do not apply a positive voltage to A32TP1 or damage may occur to
the VCO tuning diodes.

14. Connect the low-voltage power supply to the DUT as follows: Positive lead to ground (do
this first). Negative lead to A32TP1 TUNE test point. Set the output of the supply for
—35.0 vdc +0.5 Vdc.

15. Adjust A32A2C5 PWR for a VCO output level of 0 dBm +2 dB as indicated on Spectrum
Analyzer. Refer to Figure 5-8 for location of adjustment.

16. Slowly reduce the voltage output of the external low-voltage power supply connected to
A32TP1 TUNE test point while monitoring the VCO output level on the Spectrum Analyzer
and voltage level on DVM.

17 The VCO output level should be greater than —2 dBm between 395 MHz (—35 Vdc) and
355 MHz (—2.8 vdc).

18. Repeat Steps 2 through 9 to check frequency accuracy.

19. Set the DUT’s LINE switch to STANDBY Disconnect all the test equipment from the A32/
A33 assembly  Reconnect the cable A32A1W1 to A33J3.

20 Reinstall the A32/A33 M/N Output Assembly and remove the jumper from A59TP4 to
A59TP5 (UNLK indicator disable).

21. Disconnect the cable from the DUT's rear-panel EXT FREQUENCY STANDARD, recon-
‘ nect the BNC cable between the INT and EXT connectors, and set the adjacent switch to
INT.
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5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, A40, AND A43

Reference

Performance Test.

Service Section. 20/30 Loops

Description

hase Lock Loop 2 is adjusted by selecting a very narrow span width and adjusting A40 and A43 for
proper voltages at designated test points. If PLL2 will not phase lock (UNLK indicator is it and [SHIFT]
[EXT] diagnostic indicates N2 is at fault), the A41 PLL2 Phase Detector must be disabled and a slightly

Frequency Range and CW Mode Accuracy

different procedure used to initially set the A40 and A43 adjustments.

Phase Lock Loop 3 is adjusted for maximum multiplier output level at 160 MHz. The VCO.is adjusted

by setting up proper voltage levels at AS9TP3.

Phase Lock Loop 140 kHz LPF is properly adjusted using a function generator and spectrum analyzer
with an active probe. The response of PLL1 is adjusted for maximum rejection of signals between 160

and 166 MHz using a signal generator and spectrum analyzer.
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Figure 5-9. 20/30 Loop Phase Lock Adjustments Setup
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5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, AND A43 (Cont’d)

5-28

Equipment
Frequency Counter . e Sieeiiiave...... HP5343A
Spectrum Analyzer .......................... . iiiiiii....... HP 8566B
Active Probe ... ... ... ... . . HPTI21A
Probe Power Supply . ... ... ... .. e HP 1122A
Signal Generator ................. .. ... ... i ....HP 8654A
Low-Voltage DC Power Supply ....................................HP 6294A
Digital Voltmeter(DVM) ..................................v.......HP 3456A
Function Generator .. ........... . .. . ... HP 3325A
BNC to SMB Snap-OnTestCable ........... .. ... ... ... .. .. HP 85680-60093
Adapter, SMB Snap-On Male-to-Male ... .. Do ... HP 1250-0069

Procedure

PHASE LOCK LOOP 2

NOTE

if PLL2 is phase locked (UNLK annunciator not lit), proceed to step 12. If
the UNLK annunciator is lit, determine if PLL2 (N2) is phase locked as
follows: (a) Press [SHIFT] then [EXT], (b). Observe ENTRY display and if
N2 is blinking, PLL2 is unlocked. With PLL2 unlocked, proceed to step 1.
If some other oscillator circuit caused the UNLK indication, proceed to
step 12.

- Position the DUT in test position as shown in Figure 5-9 with bottom cover removed and allow

one-half hour warm up time Set LINE switch to STANDBY Remove A41 PLL2 Phase Detector
from its connector on the motherboard. (It Is not necessary to completely remove the A41 assem-
bly from the instrument)

. Set the LINE switch to ON and press [INSTR PRESET].
. Remove the cable from A40J3 (.15 - 6 MHz OUT FOR AF =.1 MHz) and connect the Frequency

Counter to A40J3 using a BNC to SMB snap-on test cable.
Press [CW] then enter [3] [0] [MHZz] to set the N2 oscillator to 150 MHz

. Connect the DVM to A43TP5 (VCO TUNE) located on top cover of A43.
. Adjust A40R2 (150 MHz) for a DVM indication of +3.0 Vdc +0.5 Vdc. Refer to Figure 5-10 for

location of adjustments.

Adjust A43R9 (.3 MHz) for a DVM indication of 0 300 MHz +0.001 MHz (N2 frequency divided by
500).

. Press [CW] then enter [1] [9] [.] [9] [9] [9] [9] [9] [9] [MHZ] to set the N2 oscillator to 100 MHz.
. Adjust A40R4 (100 MHz) for a DVM indication of +15.0 Vdc +0.5 Vdc.
. Adjust A43R41 (.2 MHz) for a frequency Counter indication of 0.200 MHz +0 001 MHz (N2 fre-

quency divided by 500).

Adjustments HP 8340B/41B
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Figure 5-10. Location of PLL2 Adjustments
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5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, A40, AND A43 (Cont’d)

[

5-30

11. Set the LINE switch to STANDBY. Reinstall A41 (PLL2 Phase Detector). Disconnect the Fre-
quency Counter from A40J3 and reconnect the A39W1 cable to A40J3 { 15 - 6 MHz OUT FOR AF
=.1MHz) connector.

12. Set the LINE switch to ON. Press [INSTR PRESET].

13. Press [CW] then enter [3] [0] [MHZ] to set the N2 oscillator to 150 MHz.
14. Connect the DVM to A43TP5 (VCO TUNE) located on the top cover of A43
15. Adjust A40R2 (150 MHz) for a DVM indication of +3.00 Vdc +0.05 Vdc.
16. Connect the DVM to A41TP7 (¢ DET OUT) on the top cover of A41.

17. Adjust A43R9 (.3 MHz) for a DVM indication of +3.50 Vdc + 0.05 Vdc

18. Press [CW] then enter [1] [9] [.] [91 [9] [9] [9] [9] [9] [MHZ] to set the N2 oscillator to 100 MHz.
19. Connect the DVM to A43TP5 (VCO TUNE) located on the top cover of A43,
20. Adjust A40R4 (100 MHz) for a DVM indication of +15.00 Vdc +0.05 Vdc.
21 Connect the DVM to A41TP7 (¢ DET OUT) located on the top cover of A41.
22. Adjust A43R41 (.2 MHz)for a DVM indication of 3 50 Vdc +0.05 Vdc.

23. Repeat Steps 12 through 22 until no further adjustment is required.

24 Set the Spectrum Analyzer as follows:

a. Press [INSTR PRESET]
b. Set CENTER FREQ to 29.5 MHz
c. Set SPAN to 200 kHz

25. Connect jumper between A59TP4 (DL1) and A59TP5 (+5V) to disable the UNLK indicator circuit.
26 Set the DUT as follows:

Press [INSTR PRESET]

Press [START FREQ] then enter [2] [0] [MHz]

Press [STOP FREQ] then enter [2] [0] [.] [5] [MHz]

Press [SHIFT], then [XTAL] (This stops the frequency at end of the sweep without a retrace.)
e Press [SINGLE] Sweep

aoopw

27. Disconnect the cable W39 from A36J1 (OUT 20-30 MHz) and connect the Spectrum Analyzer (RF
INPUT) to A36J1 through an SMB snap-on to BNC cable Adjust A43R25 (0.5 MHz AF) to center
the signal on the Spectrum Analyzer screen

28. Set the Spectrum Analyzer as follows.

a. Set CENTER FREQ to 25 MHz
b. Set SPAN to 500 kHz
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5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, A40, AND A43 (Cont’d)

29. Set the DUT as follows:

Press INSTR PRESET]

Press [START FREQ] then enter [2] [0] [MHz]
Press [STOP FREQ] then enter [2] [5] [MHz]
Press [SHIFT], then [XTAL]

Press [SINGLE] Sweep

capow

30. Adjust A43R27 (5 MHz AF) to center the signal on the Spectrum Analyzer screen.
31 Disconnect the Spectrum Analyzer from A36J1 and reconnect W39 to A36J1 (OUT 20-30 MHz).
PHASE LOCK LOOP 3

32 Set the LINE switch to STANDBY. Remove A39 (PLL3 Up Converter) and install it on an extender
board.

33 Set the LINE switch to ON. Press [INSTR PRESET]. Press [CW] then enter [S§] [GHz]. Press
[SHIFT] [M3] to display the PLL2 and PLL3 frequencies.

34. Connect the Spectrum Analyzer to the Test Connector A39J3 on the P.C. board. Tune the Spec-
trum Analyzer center frequency to 160 MHz. Set the reference level to —20 dBm and set the scale
to 1 dB per division.

35. Adjust A39L16, A39L17, and A39C50 (160 MHz PEAK) for maximum signal level at 160 MHz.
lteration of L16 and L17 adjustment may be necessary. Refer to Figure 5-11 for location of adjust-
ments.

If AB9C50 does not have sufficient range, select the value of A39C49 for proper range. (Refer to
Table 5-2.)

36. At the DUT, select the following:

a. Press [CF] then enter [6] [.] [6] [2] [7] [2] [5] [0] [GHz]
b. Press [AF] then enter [1] [0] [0] [kHz].
c. Press [SINGLE] Sweep

37. Tune the Spectrum Analyzer to a center frequency of 6 MHz. Set the scale to 10 dB per division.
38. The 6 MHz signal displayed should be at least —42 dBm. If not, repeat Steps 33 through 37.
39. Connect the DVM to A39TP3.

40. Adjust A39L11 (PLL3 VCO ADJ) for a DVM indication of —7.5 Vdc +0.1 Vdc. The voltage may not
change with iniial adjustment but will change once the phase lock loop locks.

41, Press [CF] on the DUT then enter [5§] [GHz]. Press [SINGLE] SWEERP to initiate a sweep.
42. The DVM indication should be —6.7 Vdc +0.5 Vdc

43. Set the LINE switch to STANDBY. Disconnect the test equipment and reinstall A39 (PLL3 UP
Converter) in the instrument.

PHASE LOCK LOOP 1
44. Set the LINE switch to STANDBY. Place A36 (PLL1 VCO) on an extender board. Remove all cables
connected to A36.
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5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, A40, AND A43 (Cont’d)

BOTTOM VIEW A39

L11 L7 L16
1 PLL3VCOADJ 160 MHz PEAK 160 MHz PEAK

— 00

C49
(Selected Value)

L

ol
T

/

A39
PLL3 UP
CONVERTER

Figure 5-11. Location of PLL3 Adjustments

45 Set the Function Generator controls as follows:

FUNCTION . ... . . .. .. . ... . Sine Wave
FREQ ... ... ... .. .. . .. 20 kHz
AMPL . .. —7.7 dBm

46. Set the Spectrum Analyzer controls as follows.

INSTRPRESET ... .. .......................c................. . Press
STARTFREQ .. ... ................... i i i .. .10kHz
STOPFREQ ... ... . i..'iiiio o i B0 kHZ
REFERENCELINE ... .........................................0dBm
RESBW ... . ... it ... ... ... 300Hz
VIDEOBW ... i i\t 1kHz
SWEEPTIME ...... . ........ .. .. . 12 SEC
SCALE ... ... ... 10 dB/DIV
MARKER MODE . . NORMAL

47. Set the Spectrum Analyzer Marker to 20 kHz.

48 Connect the active probe to the Spectrum Analyzer input and connect the probe to the output of the 40 kHz
LPF on A36 (see Figure 5-13). (This is the terminal on A36L7 next to A36C24.)
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5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, A40, AND A43 (Cont’d)

49,

50.

51

52.

53.

54

55.

56.

57

58.
59.

60

61.

62.

63

Connect the Function Generator to A36TP3. Adjust the Function Generator amplitude to place the
20 kHz signal displayed on the Spectrum Analyzer at the 0 dBm reference line.

Set the Function Generator to 50 kHz.
Set the Spectrum Analyzer Marker at 50 kHz.

Adjust A36L7 and A36L8 (50 kHz NULL) to null the 50 kHz signal displayed on the Spectrum
Analyzer. Refer to Figure 5-12 for location of adjustments.

Note the level of the 50 kHz signal. This level should be at least 65 dB down from the level of the 20
kHz response. Disconnect the test equipment from the A36 assembly.

Disconnect the active probe from the Spectrum Analyzer and connect the Spectrum Analyzer
input to A36J2 (OUT 200-300 MHz) using a BNC to SMB snap-on test cable. Set the LINE switch
to ON

Set the Spectrum Analyzer as follows.

INSTR PRESET . ... . Press

Connect an external low-voltage dc power supply positive lead to A38TP3 and the negative lead
to any convenient chassis ground. Set the external power supply for +16.0 Vdc + 01 Vdc

The Oscillator frequency should be 310 MHz +10 MHz as indicated on the Spectrum Analyzer. If
not, remove the metal shield from A36 and increase or decrease the spacing between turns of
A36L4 and increase or decrease the area of the single turn of A36L5 to properly tune the
oscillator.

Change the power supply voltage to +4.0 Vdc 0.1 Vdc.
The Oscillator frequency should drop below 200 MHz with an amplitude greater than —7 dBm.
Repeat Steps 56 through 59 if necessary to meet requirements.

Set the LINE switch to STANDBY . Reinstall the metal shield on A36 if it was removed, reinstall A36
(PLL1 VCO} in the instrument, and reconnect all cables.

Remove A38 (PLL1 IF) from the instrument and install it on an extender board Connect all the
cables to A38.

Set the LINE switch to ON and press [INSTR PRESET]. Press [CW] then enter [1] [3] [.] [9][7]
[MHz]
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Figure 5-12. Location of PLL1 Adjustments
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«‘ 5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, A40, AND A43 (Cont'd)

64 Connect the Spectrum Analyzer to A38J1 (OUT PLL1) IF. Set the Spectrum Analyzer controls as

follows:
INSTR PRESET . . . ie........Press
CENTER FREQ ... ........170 MHz
FREQ SPAN 200 kHz
RESBW ... .. . . .. . . o 3 kHz
VBW . o 3 kHz
SW P 100 ms
REF LEVEL ... ... o e —10dBm
SCALE/DIV . . ... ... . ... 10dB/DIV

65. Disconnect the cable from A36J2 (OUT 200 - 300 MHz) and connect the cable to the Signal
Generator using a BNC to SMB snap-on test cable and adapter.

66 Adjust A38L11 (165 MHz NULL), A38L12 (160 MHz NULL). and A38L13 (170 MHz NULL) fully
clockwise

67. Set the Signal Generator for an output of 330.3 MHz =0.2 MHz at 0 dBm.
68. Adjust A38L13 (170 MHz NULL) to null the 170 MHz signal on the Spectrum Analyzer

, 69. Change the Signal Generator frequency to 325.3 MHz +0.2 MHz. Set the Spectrum Analyzer
. CENTER FREQ to 165 MHz.

70. Adjust A38L11 (165 MHz NULL) to null the 165 MHz signal on the Spectrum Analyzer.

71. Change the Signal Generator frequency to 320 3 MHz + 02 MHz Set the Spectrum Analyzer
CENTER FREQ to 160 MHz.

72. Adjust A38L12 (160 MHz NULL) to null the 160 MHZ signal on the Spectrum Analyzer.

73. Set the Spectrum Analyzer CENTER FREQ to 140 MHz. Tune the Signal Generator to 300.3 MHz
+ 0.2 MHz. Note the amplitude of the 140 MHz response on the Spectrum Analyzer.

74. Set the Spectrum Analyzer as follows:

INSTR PRESET ....... ... ittt ieneiaeaenaeeoaa.....Press
STOPFREQ .. ... ... ... 1T7T0MHz
MARKER N (0] 2V P\
MARKER frequency .. 140 MHZ

Slowly tune the Signal Generator from 320.3 to 326.3 MHz while monitoring the display on the
Spectrum Analyzer.

75. The amplitude of the signal response between 160 and 166 (Signal Generator frequency of 320.3
to 326.3 MHz) should be at least 60 dB below the response at 140 MHz (Signal Generator fre-
quency of 300.3 MHz) noted in Step 73.

‘ 76. Set the LINE switch to STANDBY. Reinstall A38 (PLL1 IF) in the instrument and reconnect all the
cables.

HP 8340B/41B Adjustments 5-35/5-36



@

5-6. YO PRETUNE DAC, A54

Reference

Performance Test: None
Service Section: Sweep Generator — YO Loop

Description

This procedure makes gain and offset adjustments to the pretune voltage such that the lowest output
voltage from the DAC will tune the YO to its lowest frequency (2.3 GHz), and the highest voltage out of
the DAC (full scale) will tune the YO to its highest frequency (7 GHz).
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Figure 5-13. YO Pretune DAC Gain Test Setup

Equipment

Procedure

1. Position the DUT in the test position as shown in Figure 5-13 with bottom cover removed and turn
the LINE switch on. Connect the test equipment as shown in Figure 5-13 and allow one-half hour
warm up time. Be sure to connect DVM ground to A54TP7 RGND.

2. Set the DUT as follows:

a Press [INSTR PRESET]
b. Press [CW] then enter [2] [.] [3] [GHZ] to tune the YO to 2 3 GHz (mimmum DAC output).

3. Connect the DVM to A54TP6 (VDAC) and adjust A54R22 (POFF, Figure 5-14) for —5.75 +0.001
Vdc.

4. Press [CW] on the DUT, then enter [6] [9] [9]1[9] [.1 [911[9]1[9][9] [9] [MHZz] to set the YO close to
7 GHz (maximum DAC output).

5. Adjust A54R14 (PGN, Figure 5-14) for —17.5 £0 001 Vdc
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5-6. YO PRETUNE DAC, A54 (Cont’d)

BOTTOM VIEW
POFF
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C ]

Figure 5-14. YO Pretune DAC Gain Adjustments Location
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5-7. YO MAIN DRIVER, A55

Reference

Performance Test: None
Service Section: Sweep Generator — YO Loop

Description

The Main Coil Driver circuit gain and offset are adjusted for the correct output frequency.

puT
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(A4942) ]z 8
EE / A45J3
(OUTPUT OF
A45 DIRECTIONAL
COUPLER)
Figure 5-15. YO Main Driver A55 Test Setup
Equipment
Frequency Counter .. .. ........................ e HP 5343A
50Q Termination, SMB(f) . ........ ... . .. ... HP P/N 1250-0676
Adapter, SMB(M)to SMB (M) ........... ... HP P/N 1250-0669
Procedure

1. Position the DUT in the test position as shown in Figure 5-15 with top and bottom covers removed.
Remove W3 (Figure 5-17) and connect the frequency counter to W51 as shown in Figure 5-15.
Allow one-half hour for warm up time.

2. Remove cable W38 from A49J2 and connect a 50 Ohm load to the end of the cable
3 Set the DUT as follows:

a. Press [INSTR PRESET]
b. Press [CW] then enter [2] [.] [3] [GHz].

4. Adjust A55R47 (OFFSET, Figure 5-16) for an indication of 2.3 GHz +1 MHz on the Frequency
Counter.

5. Press the DUT's [CW] key, then enter [6] [.] [9] [9] [9] [GHz].
6. Adjust A55R4 (GAIN, Figure 5-16) for an indication of 6.999 GHz +1 MHz on the Frequency

Counter. ‘
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5-7. YO MAIN DRIVER, AS55 (Cont’d) ;‘

7. Repeat steps 3 through 6 until no further adjustments are necessary.

8 Disconnect the Frequency Counter and reconnect W3 to W51 (Figure 5-17). Remove 50 Ohm load
from cable W38 and reconnect the cable to A49J2.

BOTTOM VIEW
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Figure 5-16. YO Main Driver A55 Adjustments Location
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5-8. YO LOOP ADJUSTMENTS

Reference

Performance Test:
Service Section:

Description

None

Sweep Generator - YO Loop

The YO Loop Adjustment procedure adjusts the sampler drive circuitry and the IF gain.

The YO Loop gain and phase margin adjustment selects the value of resistor A49R18 to place the YO
Loop gain and phase within specified limits. This prevents the YO Loop from oscillating while still

providing sufficient gain in the YO Loop.

NOTE

The YO frequency adjustment in Paragraph 5-28 must be completed
before these adjustments are made.
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Figure 5-18. YO Loop Adjustment Setup
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

5-44

Equipment
SpectrumAnaIyzer....”..”,:......:..=.=,..,..‘....”.:.,:..‘ HP 85668
Spectrum Analyzer .............. ... HP 3585A
Synthesized Sweeper ... ....... ... ... ..., e HP 83408 Option 001
Oscilloscope . . ce e e e Do .HP1741A
101 Divider Probe .. e e . HP10004D
BNC to SMB Snap-On Test Cable (2 requlred) - . HP P/N 85680-60093
50Q Termination, SMB(f) ................................ HPP/N1250-0676
Adapters:
APC35(f)toAPC35(f) ................................ HP P/N 5061-5311
SMA(M)toBNC(f) .................... ciiiiiieo--... HPP/N1250-1200
SMB(m)toSMB(m) .....................ciivuneo..... HP P/N1250-0669
Special TestFixture ................................... Fabricated Locally
Procedures

YO LOOP RESPONSE ADJUSTMENT

1.

Place the DUT in the test position shown in Figure 5-18 and remove the top and bottom covers.
Disconnect the rigid cable (W3) going into the A45 Directional Coupler RF Output through a hole in
the mother board (top of the DUT). Put the YO Loop section in the Service Position. Disconnect all
the cables that connect to A48 and A49 PC boards. Remove the A48 YO Loop Sampler assembly
cover. Connect a 50 Ohm load to W38 at the end that connects to A49J2.

. Connect the test equipment as shown in Figure 5-18 ( do not connect the Spectrum Analyzer yet).

Set the LINE switch to ON and allow V2 hour warmup.
Set the Sweep Generator as follows:

Press [INSTR PRESET].

Press [CF] (center frequency) [1] [8] [7] [MHZ]
Press [AF] then enter [2] [0] [0] [MHZ]

Press [POWER LEVEL] then enter [3] [dBm]
Press [SWEEP TIME] then enter [1] [0] [msec].

®ao0op

. Set the oscilloscope controls as follows.

a. Select A vs B mode

b. Set Channel A to 0.05 VOLTS/DIV (with 10:1 Probe)
c. Set Channel B to 1 VOLT/DIV (typically)

d. Select DC coupled on both channels.

. On the oscilloscope, adjust channel B VOLTS/DIV (used as horizontal gain in A vs. B mode) for a

trace of 10 horizontal divisions on the screen. Adjust the oscilloscope POSITION controi to center
the display trace.

. On the Sweep Generator press [M1] and enter [i] [6] [0] [MHz] Press [M2] and enter [2] [1] [0]

[MHz].

. Adjust A48C1and A48C2 (Figure 5-19) for a trace on the oscilloscope similar to Figure 5-20. Adjust

for the flattest response from 160 MHz to 210 MHz. The amplitude of the response should be at
least 0 4 Voits peak-to-peak.

Adjustments HP 8340B/41B
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YO LOOP ADJUSTMENTS (Cont’d)

IF GAIN ADJUSTMENT

8. Verify that the 50 Ohm load is still connected to W38 at the end that was connected to A49J2
Disconnect the oscilloscope probe from A48TP1.

9. Connect the Spectrum Analyzer to A48J1.

10. Set the DUT as follows:

a.
b.
c.

11. Set

coow

Press [INSTR PRESET]

Press [CW] then enter [4] [.] [5] [GHz]

Connect a jumper between A59TP4 and A59TP5. (This disables the UNLK annunciator cir-
cuit.)

the Sweep Generator as follows:

Press [INSTR PRESEST]

Press [POWER LEVEL] then enter [3] [dBm]

Press [CW] then enter [1] [8] [6] [MHZz]

Press [SHIFT] then [CW]; press [STEP] keys to select 1 kHz resolution.

BOTTOM VIEW A48

R1
IF GAIN \

A48 R22
|_'—J / YO LOOP (Selected Value) \
OO p SAMPLER .
hevs— |~ e T

AN

'd (Selected Value)

™I — ]

| 9 e
—_':L:E IMPEDANCE /
|L MATCH ) .,

HP 8340B/41B

Figure 5-19. Location of YO Loop Adjustments
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5-8. YO LOOP ADJUSTMENTS (Cont’d) !

5-46

12,

13.

14.

15.

!

0.4V ) 3
MINIMUM r
JEREER P P—— P IO el ) oY IEDRE S
160 MHz 210 MHz
Figure 5-20. Typical Swept Frequency Response at A48TP1 .

Set the Spectrum Analyzer as follows:

Press [INSTR PRESET]

Set CENTER FREQ to 30 MHz

Set FREQUENCY SPAN to 60 MHz

Press Marker [PEAK SERACH] then [SIGNAL TRACK].
Set REF LEVEL to +10 dBm.

©a00oUoe

On the Sweep Generator press [CW] then adjust the rotary knob to set a frequency that will
produce a center frequency readout on the Spectrum Analyzer of 25.0 MHz. (See Figure 5-21.)
Turn off [SIGNAL TRACK] on Spectrum Analyzer.

On the DUT, adjust A48R1 (IF GAIN) for a 25 MHz signal displayed on the Spectrum Analyzer of
approximately 0 dBm.

Set the Spectrum Analyzer as follows:

Press [INSTR PRESET]

Set CENTER FREQUENCY to 50 MHz
Set FREQUENCY SPAN to 100 MHz
Set REFERENCE LEVEL to +10 dBm
Select 5 dB/DIV

Select MAX HOLD on Trace A

0000w
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

Figure 5-21. YO Loop Gain at A48J1

NOTE

If Sweep Generator frequency is changed too quickly in Step 15, drop
outs will occur on the Spectrum Analyzer display. If this happens, slowly
adjust the Sweep Generator frequency so that the IF response passes
over the drop outs and eliminates them.

16. Slowly tune the Sweep Generator using the rotary knob while monitoring the display on the
Spectrum Analyzer. (Maximum hold may be used on the Spectrum Analyzer to trace out the IF
response as the frequency is changed.) Verify that the IF frequency response falls within the mits
shown in Figure 5-22. If it does not, select new values for A48C22 and A48R22 to adjust the shape
of the response (particularly in the 20 to 30 MHz region). Readjust A48R1 IF GAIN control if
necessary.

17. Set the DUT's LINE switch to STANDBY. Disconnect all test cables going to the DUT
18. Remove the jJumper between A59TP4 and A59TP5.

19. Reinstall the A48 cover and remove the cover from the A49 YO Phase Detector. Removal of the
A49 cover will require disassembly of the YO loop. After the cover is removed, reassemble the YO
loop. Ensure that all the SMB cables are connected correctly.

HP 8340B/41B Adjustments
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

5-48

+2 dBm

—14 dBm

! [
1 ! |
| [ !
| | |
I l |
| | [
1 | [
] ) |
+

5 20 30 60 70 MHz
Figure 5-22. IF Frequency Response Limits

GAIN AND PHASE MARGIN ADJUSTMENT
20. Fabricate the special test fixture as shown in Figure 5-23.

21. Place the YO Loop in the Service Position and remove the cover from the A49 Phase Detector
board. Remove jumper A49W1 from the Phase Detector board.

22. Connect the Special Test Fixture and the Spectrum Analyzer to the YO Loop as shown in Figure
5-24.

23. On the Special Test Fixture, set S1 to position 1 and set S2 to the J2 position. The YO Loop should
now be locked as indicated by A50DS1 (green LED) being lit.

24. On the DUT, press [INSTR PRESET] [CW] [3] [GHz].

25. Set up the Spectrum Analyzer as follows:

INSTR PRESET .. e e iiiieii........Press
TRACKINGGENERATORAMPLITUDE ==.::.:....”.___FullyCIockW|se(0dBm)
INPUT IMPEDANGCE ... .. i e 1 Megohm
AUTORANGE....‘.....,.,”...: ........ - o o &
REF.LVL.TRK ... ... . i R o | &
STARTFREQ .................. e O o N o V4
STOP FREQ ... it e e e 100kHz
REF. LEVEL . ... .. i e e e —25 dBm
RANGE (use STEP KeyS) ... ... ..ottt —15 dBm

26 A trace similar to Figure 5-25, Waveform A should be displayed on the Spectrum Analyzer.

27. On the Spectrum Analyzer, press [STORE A — B] to store the trace from A into Trace B. On the
Special Test Fixture, set switch S1 to position 2. The Spectrum Analyzer should display the two
traces similar to Figure 5-25, Waveform B.
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

28. Using the rotary knob on the Spectrum Analyzer, move the marker to the point where the two
traces cross Observe the marker frequency on the Spectrum Analyzer. The marker (crossover
frequency) should be between 30 and 40 kHz

29. If the crossover frequency is below 30 kHz, the value of A49R18 on the A49 YO Phase Detector
board should be decreased in value to increase the crossover frequency. If the crossover fre-
quency is above 40 kHz, the value of A49R18 should be increased to lower the crossover fre-
quency.

30. Disconnect all test equipment from the DUT and reinstall the jumper (W1) on the A49 Phase
Detector board.

31 Proceed directly to Adjustment 5-9, FM Accuracy and FM Overmod Adjustment. DO NOT
REASSEMBLE THE YO LOOP.

HP 8340B/41B Adjustments
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5.8. YO LOOP ADJUSTMENTS (Cont’d)

SPECIAL TEST FIXTURE SCHEMATIC DIAGRAM

T0 HP 3585A
TRACKI?S G?NERATOR

$ 5110
J4

> T0 JS ON A48

J2
>— TO JB ON A49

100 s2 J2

SHORT
S1 A
1 02
10K

..
-

70 HP 3585A
SPECTAUM ANALYZER
1 MEGOHM INPUT

Lo ]

- — - —— - ——

Figure 5-23. Special Test Fixture Fabrication Instructions (1 of 2)
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

TOP VIEW

BOTTOM VIEW

YO Special Test Fixture Material List

Qty Description HP Part Number |Qty Description HP Part Number
1 | BUDBOX 275 ~ 21 7100-1207 2 | CHASSIS MOUNT SNAP ON (M) 1250-0691
1 | SWITCH SPDT (TOGGLE) 3101-0163 2 | LOCK WASHER 2190-0124
1 | SWITCH DPDT (SLIDE) 3101-0070 2 | NUT 2950-0078
(only requires a SPDT)
2 | CHASSIS MOUNT BNC (F) 1250-0212 1 | 10kQ2 W RESISTOR 0757-0442
2 | LOCK WASHER 2190-0016 1 | 100£2 %W RESISTOR 0757-0401
2 | NUT 2950-0001 1 | 511KkQ %W RESISTOR 0757-0438
Figure 5-23. Special Test Fixture Fabrication Instructions (2 of 2)
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5-8. YO LOOP ADJUSTMENTS (Cont’d)
SPECTRUM ANALYZER
P .
23282 O aea
o330 0Ooo0g
oCo0000a0 0ea
oC22000004a ooo
a: coa o0 0000 g
a D‘ o 00 0 0 o (=]
TRACK ING \FULL cw 1Mz SPECIAL TEST YO LOOP
GENERATOR F1XTURE IN SERVICE g
o 12l 6 ON a9 POSITION )0
1 a2 _— o
sith s Oy
IE] " 5§RTJI ol
' CTTo U5 on A4 M E
Blo
ol 0
HE
°l5
CONNECT ALL CABLES AS EE
NORMAL ON THE YO LOOP
Figure 5-24. YO Loop Gain Test Setup
WAVEFORM A WAVEFORM B
/' ”
Figure 5-25. Spectrum Analyzer Waveforms of YO Loop Gain
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5-9. FM ACCURACY AND FM OVERMOD ADJUSTMENT

Reference

Performance Test: FM
Service Section: Sweep Generator - YO Loop

Description

In the FM accuracy portion of this adjustment procedure, a synthesized function generator and is
used to FM the DUT at a fixed modulation rate and frequency deviation. The FM input signal is set
such that when the DUT's FM GAIN adjustment (FM accuracy) is adjusted properly, the power of the
DUT's carrier frequency will be nulled (minimum power level).

In the FM overmodulation adjustment portion of this adjustment, the DUT is initially set up for its
maximum frequency deviation and modulation rate. From this point, the rate is increased until the
DUT's FM circuitry reaches its maximum capability. The modulation rate is then decreased until the
circuitry stabilizes and the overmod adjustment is set to just turn on the OVERMOD annunciator.

OSCILLOSCOPE

N 0§ 9310
o . o _ %8 DIGITAL VOLTMETER
~a L0 0
@ o8 n;nE
e oSy RO 8
o Un\:nuu [C] ® 0O ®
CHAN
A
DI\?I:[;EH o FUNCTION GENERATOR
o
PROBE AL4QTRI g — b
\ ] o —
L—|— a onoo OO0 coooo OO ooonoa
o sas 0O 382E5 °° -
o o o oogoo Q o-0
IN SERVICE a SIGNAL
POSITION a
g
a
o

Figure 5-26. FM Accuracy and Overmod Adjustment Setup
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5-9. FM ACCURACY AND FM OVERMOD ADJUSTMENT (Cont’d)

Equipment
Spectrum Analyzer .. ... .. o HP 85668
Digital Voltmeter .. .. ... ... ... . ... ... ... .. ... . . HP 3456A
Function Generator .. .. HP 3325A
Oscilloscope . . HP 1741A
Adapters-
APC 3 5(f) to TYPEN(m)(2required) ..................... HPP/N1250-1744
APC 3.5(f) APC 3.5(f)(8340Bonly) .......................HPP/N5061-5311
BNC(f)todualbanana ................................. HPP/N1251-2277
BNCTee ............................................ HPP/N1250-0781
Cables:
Semi-Rigid, SMA(m)to SMA(m) ...................... HP P/N 08340-20124
BNC (m)to BNC (m) (2required) ..........................HPP/N8120-1840

FM GAIN ADJUSTMENT

1. Connect the equipment as shown in Figure 5-26, FM Accuracy and Overmod Adjustment Setup
The BNC Tee should be connected directly to the DUT's FM input BNC Switch the DUT to ON and
allow the equipment to warm up for 30 minutes

2. On the DUT, press

[INSTR PRESET]
[CW] [1] [0] [GHz]
[POWER LEVEL] [0] [dBm]
[FM]

Use the DOWN ARROW step key to select an FM sensitivity of 1 MHz/V (default condition).

3. Set the DVM to measure ac volts. Set up the function generator for a 100 kHz sine wave Adjust
the function generator’s amplitude for 0.16996 Vrms (measured on the DVM). You may not be able
to set the function generator's amplitude for this exact voltage so adjust the voltage as close as
possible

4. Press [FM] on the DUT to turn FM off. Adjust the spectrum analyzer to center the DUT's 10 GHz
output (carrier frequency) on the center of the display. Select a frequency span of 500 kHz.

5. Press [FM] on the DUT to turn FM on. Adjust A23R28 FM GAIN to null the carrier (i.e., reduce the
carrier's power level as much as possible).

FM OVERMOD ADJUSTMENT
6. If the YO Loop is aiready disassembled, proceed to step 7.

Remove the YO Loop from the DUT and remove the cover from the A49 YO Phase Detector
assembly. In order to remove the cover on the A49 assembly, the YO Loop will need to be
disassembled. Reinstall the YO Loop and place it in the service position. Reinstall the ribbon cable
and SMB cables which were removed during disassembly.
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(‘ 5-9. FM ACCURACY AND FM OVERMOD ADJUSTMENT (Cont’d)

7. On the DUT, press [CW] [4] [.] [6] [GHz]. Press [FM] to turn the FM on and use the UP ARROW
step key to select 10 MHz/V FM sensitivity

8. Set the function generator for a 1.5 MHz sine wave and adjust the amplitude for a 0.707 Vrms
reading on the DVM.

9. Connect the oscilloscope's Channel A input to A49TP1. Set the oscilloscope for 0.01 V/div, ac
coupled, and 0.5 us/div. The oscilloscope display should look similar to Figure 5-27.

10 Adjust A49R3 until the OVERMOD annunciator on the DUT's front panel turns on, then adjust
A49R3 until the OVERMOD annunciator just turns off,

11. Disconnect all of the test equipment from the DUT. Reinstall the cover onto the A49 Phase
Detector assembly and reinstall the YO Loop into the DUT.
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Figure 5-27. Typical Waveform at A49TP1
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YO DELAY COMPENSATION, A54

Reference

Performance Test: Swept Frequency Accuracy
Service Section: Sweep Generator - YO Loop

Description

In this procedure, the programmable width of the YO kick pulse is calibrated. Then the YO delay is
adjusted so the marker position tracks from the slowest to the fastest sweep speeds.

Equipment
Spectrum Analyzer ................cciiiiiiiaieieaaaaiii....... HP 8566B
OscilloSCOPe ..o vi ittt i e i HPITAIA
Adapter, APC-3.5 (f) to Type N(m), ... e HP P/N 1250-1744
(2 required for HP 83418, one for HP 8340B)
Cable, SMA(M)to SMA (M) .............. . .c.ccviinvnnn HP P/N 08340-20124
Adapter, APC 3.5 (f) to APC 3.5 (f) (requured for HP 83408) ...... HP P/N 5061-5311

HP 8340B/41B

NOTE

in the test setup, 2 APC 3.5 (f) to Type N (m) adapters are used with an
SMA semi-rigid cable. This setup is used, instead of connecting the DUT
to the spectrum analyzer with a Type N cable, to reduce power loss
through the cable.
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Figure 5-28. YO Kick Pulse Test Setup
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5-10. YO DELAY COMPENSATION, A54 (Cont’d)

Procedure

1. Position the DUT in the Test Position as shown in Figure 5-28 with bottom cover removed. Turn
the LINE switch on. Connect equipment as shown in Figure 5-28 and allow one-half hour warm-up
time.

YO KICK PULSE ADJUSTMENT
2. On the DUT, make the following settings:

a. Press [INSTR PRESET]
b. Press [START FREQ] then enter [2] [.] [3] [GHz]
¢. Press [STOP FREQ] then enter [6] [.] [9] [9] [9] [GHz]

3. Adjust A54R36 (PW, Figure 5-30) for a 12.5 msec pulse on the oscilloscope.

Z-AXIS oo oooo 10MHz QuT
552 4°522 () 25 5388
r aoooo jgooo 00O oo gggg j .
RF OUTPUT
ADAPTER i ADAPTER
APC-3 5(f) ﬁ APC-3.5(f)
t?agpgaaézl(.” : :gaﬂg)omv)
) (-
SPECTRUM ANALYZER
. \

Q og o oo od Ei_Fr

05C|LLOSCOPE - Bt | e
oo chdh o ad O

VIDEO

i _ 0 ©» onoon ooo °F ggggg ouT
t (w] oo §§ - coooo g:n:l _) nooooa ‘

1< Oon.no coooo ood 00 30000
Z-AXIS | 2 25@),: = Co® O
)¢ _mama o) E o E 50 OHM
OO Ouﬁguo% 5 0o INPUT
CHAN CHAN ADAPTER
A la APC-3.5(f) to N(m)
\ CABLE (SMA TO SMA)

_ p

Figure 5-29. YO Delay Compensation Test Setup
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5-10. YO DELAY COMPENSATION, A54 (Cont’d)

BOTTOM VIEW

:l A
//

=l

r

A54 YO
PRETUNE
DAC/DLY COMP

PW
A54R36

COFF
A54R32

CGN
A54R30

Figure 5-30. YO Delay Compensation Adjustments Location

YO DELAY ADJUSTMENT
4. Connect the test equipment as shown in Figure 5-29.
5. Set the DUT as follows:

Press [INSTR PRESET]
Press [START FREQ] then enter [6] [.] [9] [GHZ]
Press [STOP FREQ] then enter [1] [3] [.] [5] [GHz]
Press [M1] then enter [7] [.] [2] [GHz]
Press [AMTD MKR] on.
Press [SAVE] then enter [2]
Press [SWEEP TIME] then enter [2] [0] [0] [msec]
Press [SAVE] then enter [1]
Press Frequency Marker [OFF]
Press [M2] then enter [1] [3] [.] [2] [GHz]
Press [SAVE] then enter [3]
At ENTRY pad, press [AUTO] (sweep time)
. Press [SAVE] then enter [4]
Press [RECALL] then enter [1]

33T T TS@ 0000w

HP 8340B/41B
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5-10. YO DELAY COMPENSATION, A54 (Cont'd) .
1

5-60

6.

10.

11,

12.
13.

14.

15.
16.
17.
18.
19.

20.
21.

22

23.

Set the Spectrum Analyzer as follows:

a. Press [INSTR PRESET]

b. Press [CENTER FREQUENCY] then enter 7.2 GHz
c. Press [FREQUENCY SPAN] then enter 0 Hz

d. Press [SINGLE] Sweep

Set the Oscilloscope as follows:

a. Select A vs. B Mode
b Set Channel A Volts/Division to 0.5 V/DIV
¢. Set Channel B Volts/Division to 0.1 V/DIV

Press [RF] on the DUT to turn RF power off.

On the oscilloscope, position the marker to center screen with horizontal position control. Press
oscilloscope MAG X 10. Reposition the beginning of the marker at center line of screen with the
horizontal position control. (See Figure 5-31.)

Press [RF] on the DUT to turn RF power on.
Press the Spectrum Analyzer CENTER FREQUENCY key then use the rotary knob to set Center

Frequency so the peak of the signal is at the center line of the oscilloscope screen. (See Figure
5-32.)

On the DUT, press [RECALL] then enter [2]. Press [RF] to turn RF power off. .

Adjust the oscilloscope horizontal position to place the beginning of the marker at the center line
of the screen.

On the DUT, press [RF] key to turn RF power on. Adjust A54R32 (COFF) to set the peak of the
signal at the center of the oscilloscope screen.

On the DUT, press [RECALL] then enter [3].

On the Spectrum Analyzer, press CENTER FREQUENCY then enter 13.2 GHz.
Set the oscilloscope Channel B Volts/Division switch to 2 V/DIV.

On the DUT, press [RF] to turn RF power off.

Adjust the oscilloscope horizontal position control so the beginning of the marker is at the center
line of the screen.

On the DUT, press [RF] to turn RF power on.

Press the Spectrum Analyzer CENTER FREQUENCY and adjust frequency using rotary knob so
the peak of the signal is at the center line of the oscilloscope screen.

On the DUT, press [RECALL], then enter [4]. Press [RF] to turn RF power off.

Adijust the oscilloscope horizontal position to place beginning of the marker at the center line of

the screen.
o
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5-10. YO DELAY COMPENSATION, A54 (Cont’d)
24. Press the DUT's [RF] key to turn RF power on. Adjust A54R30 CGN to set the peak of the signal at
the center line of the oscilloscope screen.

25. On the DUT, press [RECALLY], then enter [1]. Repeat steps 7 through 24 until no further adjust-
ment of A54R30 (CGN) and A54R32 (COFF) is necessary.

26. Disconnect all of the test equipment and reconnect the cables.

BEGINNING
OF MARKER

\
\

Figure 5-31. Z-Axis Marker Waveform Figure 5-32. Amplitude Marker Waveform
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HP 8340B/41B

5-11. 3.7 GHz OSCILLATOR, A8

NOTE

This procedure is provided primarily for those cases when the A8A1
circuit board has been repaired or replaced.

Reference

Performance Test: None
Service Section RF Section (Power Level Control)

Description

This procedure monitors the output current of the 100 MHz RF Amplifier that provides the LO signal
for the sampler and adjusts for maximum output. The oscillator phase-lock loop is then opened by
removing jumper A8E3 and the balance is adjusted at the output of the sampler to obtain a symetrical
square wave of approximately 35 Volts peak-to-peak to drive the phase-lock amplifier.

OSCILLOSCOPE

DIGITAL VOLTMETER
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i FROM CONNEGTOR
ABCA - FORES ABRE
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NOTE
ONLY MAKE TEST EQUIPMENT CONNECTIONS AS DIRECTED IN THE PROCEDURE.

Figure 5-33. A8 3.7 GHz Oscillator Test Setup
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5-11. 3.7 GHz OSCILLATOR, A8 (Cont’d) !

Equipment
Digital Voltmeter . ... ... ... ... . ... ... .. .. . . .. HP3456A
Oscilloscope . ..o v e e HP1TAIA
10:1 DividerProbe .............. ... . i iiiiiiiieiiaeainea.... HP10004D
Procedure

1. Connect the DVM to ABR4 as shown in Figure 5-33.

2. Adjust ABC4 (100 MHz Peak) for minimum indication on the DVM (This 1s maximum current
through A8R4 and A8Q2.)

3. Turn the DUT to standby and remove the DVM connections from A8R4,

4. Remove the Jumper A8E3. Connect a jumper from the —10 volt terminal to the lower connection
point for E3 as shown in Figure 5-33. (This applies —10 volts to the oscillator.)

5. Connect the Oscilloscope 10:1 high-impedance probe to the upper connection point for E3 as
shown in Figure 5-33. Switch the DUT on.

6. Adjust ABR8 (BAL) for a 50% duty cycle square wave with approximately 35 Volts peak-to-peak.

7. Turn the DUT to standby, remove the —10 Volt jumper, oscilloscope probe connections, and
reinstall ABE3 in its original position.
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5-12. MARKER/BANDCROSS, A57

Reference

Performance Test: None
Service Section: Controller

Description
This procedure adjusts the manual sweep for a range of 0 to 10 Volts and sets the end of sweep at 10
Voits.
DIGITAL VOLTMETER DUT
,./ N
a a ooocooao D_ |; g g E \
uuunnnugzzzgzn oge OEDD
ol oo
olg oo
Ofo:no
Y18
Bloooo
ARTTPS 8 o000
s
GROUND TO
ASBTPY IEDDDD Y/
RGND
Figure 5-34. Marker Band Crossing Test Setup
Equipment
Digital Voltmeter .................ccccoivieieneainaaaee........ HP 3456A
Procedure

MANUAL SWEEP GAIN

1. Place the DUT in the test position and connect the test equipment as shown in Figure 5-34. Allow
one-half hour for warmup.

2. Set the DUT as follows:

Press [INSTR PRESET]

Press [START] then enter [4] [GHz]

Press [STOP] then enter [5] [GHz]

Press [MANUAL] Sweep.

Press [SHIFT] [GHz] [1] [3] [Hz], [SHIFT] [MHz] [2] [Hz], and [SHIFT] [kHz] 1] [07 [0] [0]
[Hz]. (This writes decimal 1,000 to 10 address 13, R2 )

©ao0ow

3. Adjust A57R33 (MAN GAIN, Figure 5-35) for 10.0000 +0.0005 Vdc at AS57TP5 as indicated on the
DVM.
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5-12. MARKER/BANDCROSS, A57 (Cont’d)

END OF SWEEP ADJUSTMENT

4 Set the DUT as follows:

a. Press [INSTR PRESET]
b. Press [START FREQ] then enter [4] [GHz]
c. Press [STOP FREQ] then enter [5] [GHz]
d. Press[SHIFT] [MHz] [2] [3] [Hz] [SHIFT] [kHz] [0] [Hz] to stop the sweep at the end of band
(5 GHz).
5. Connect the DVM to A57TP5 (SWEEP OUT), and DVM's ground lead to A58TP9 (RGND).
6. Adjust A57R32 (EOS, Figure 5-35) for an indication on the DVM of 10.000 +0.0008 Vdc.
7. Press [CONT] Sweep key after each adjustment s made for an update of end of sweep indication.
8. Repeat steps 6 and 7 until no further adjustment is needed.
BOTTOM VIEW
LM |
OO . AS7R33
= // MAN GAIN
/ (Manual Gain)
I/
¢ A57R32
14 EOS
I:,—- 7| U (End of Sweep)
Vg
sq
AS7
N MARKER/
| e N BANDCROSS
~
%j ™~
" AS7TPS
t SWEEP OUT

Figure 5-35. Marker Band Crossing Adjustments Location
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\. 5-13. SWEEP GENERATOR, A58

Reference

Performance Test. Swept Frequency Accuracy
Service Section. Sweep Generator - YO Loop

Description

The first section adjusts the gain of the sweep ramp amplifier. The next section adjusts the reset error.
The last section adjusts the relationship between the VSWP ramp signal and the marker ramp.

0SCILLOSCOPE

a

C,Onu(“)

J aa @

o o _ 88 _ DIGITAL VOLTMETER

Qu DU‘.‘U f \

. P

“ -SE(Q)E o o gooaoaQa:

@) 8 O § BEENSEN cccooo - OO
nﬂg:luoo @C,@ opnpoooooaonoo000D ogo

A58

MOUNTED ON
EXTENDER BOARD
OROUND TO ASBTP® RGND
Y ASBTP4

amemmeg{| ASBTP L4

oopooeo O O QO Q o
f 5o oo Sooe
(A) eno o oao
— oooon goo
o -

put

Figure 5-36. Sweep Generator Test Setup

Equipment
... ... HP1T41A

Oscilloscope  ...............
HP 3456A

Digital Voltmeter (DVM) ... _..........

Procedure

1. Place the DUT in the test position as shown in Figure 5-36 with bottom cover removed and the A58
Sweep Generator assembly on an extender board. Connect the oscilloscope to A58TP4 (MKR
RMP). Turn the DUT’s LINE switch ON and allow one-half hour warm up time.

SWEEP RAMP GAIN ADJUSTMENT
2 On the DUT press [INSTR PRESET]. [START FREQ] and enter [2] [.] [3] [GHz].
3. Press [STOP FREQ] then enter [7] [GHz].

‘ 4. Press [SWEEP TIME] then enter [1] [0] [msec].
5 Adjust A5S8R4 (SWP TIME, Figure 5-37) for a 10 ms ramp on the oscilloscope (Figure 5-38).
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5-13. SWEEP GENERATOR, A58 (Cont’d)

BOTTOM VIEW

A58
SWEEP
GENERATOR

/

VA

77—

Ne'e

N\
\

Figure 5-37. Sweep Generator Adjustments Location

~————— 10 MSEC —————

Figure 5-38. Sweep Ramp at A58TP4
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RESET
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A58R13

SWP TIME
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[:. 5-13. SWEEP GENERATOR, A58 (Cont’d)

RESET ERROR ADJUSTMENT
6. Connect the oscilloscope to A58TP1§ (ERROR).
7. Press [INSTR PRESET] on the DUT.

8. Adjust A58R1 (RESET, Figure 5-37) for as close as possible to zero Volt average on the
oscilloscope. (See Figure 5-39.)

e
Figure 5-39. Reset Pulse Adjusted to Zero Volt Average

SWEEP GAIN ADJUSTMENT
9. Connect the DVM to A58TP4 (MKR RMP) and connect the DVM ground to A58TP9 (RGND).
10. Set the DUT controls as follows:

Press [INSTR PRESET]

Press [START FREQ] then enter [2] [.] [3] [GHz]

Press [STOP FREQ] then enter [7] [GHz] .
Press [SHIFT] [MHz] [2] [3] [Hz] [SHIFT] [kHz] [0] [Hz] to stop the sweep at the end of
sweep (7 GHz).

aoop

11. Record the reading at on the DVM.
12. Connect the DVM to A58TP10 (VSWP).

13. Adjust A58R13 (SWP GAIN) control so that the DVM reading at AS8TP10 = 94% of reading at
A58TP4 taken in step 11. EXAMPLE:

a. DVMreading in step 11 at A58TP4 = 9.9884 Volts
b. (0.94)(9.9884V) = 9.38909 Volts
c. Adjust A58R13 for DVM reading at AS8TP10 of 9.38909 Volts.

; 14. Turn the DUT's LINE switch to STANDBY. Remove the extender board from the A58 assembly
“ and re-install A58.

k HP 8340B/41B Adjustments 5-69/5-70



L

5'1 4-

Reference

Performance Test:

Service Section: RF Section

Description

The A28 SYTM Driver assembly is adjusted to cause the SYTM frequency response to track the YO
frequency. When the YO frequency is in the center of the SYTM passband, the power loss through the
SYTM is minimum; therefore, SYTM tracking is adjusted while viewing power out versus frequency
and adjusting the SYTM for maximum power out. In the multiplying bands, Bands 2, 3, and 4, optimum
biasing of the step recovery diode (SRD, internal to the SYTM) is also required for maximum power
out. Since this the case. the SRD bias adjustments on the A24 and A26 assemblies are also performed

in this procedure.

UNLEVELED RF OUTPUT ADJUSTMENTS

Maximum Leveled Output Power and Accuracy

OSCILLOSCOPE

Z-AX1S [INPUT ia

]]
: !J
oo QO
— .O
O O (Q) ~8288
©h

) omoooo ()

® poon & D

\

CHAN

m

Figure 5-40. Unleveled RF Output Adjustments Setup

HP 8340B/41B
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

Equipment

OSCIIOSCOPE . .. ... i i HP1T41A

10:1 Divider Probe ... ... HP 10004D

Digital Voltmeter (DVM) ..... S et ieeiiiteaiieiieeieaaea..... HP 3456A

Power Meter ......... e e cees-v..... HP 436A

PowerSensor ..................... e e HP 8485A

Detector ... ... .. ..... HP 8473C

Adapters:

APC35(HtoAPC35(f) ..o, HP P/N 5061-5311
(required if DUT is an HP 8340B)

APC35(f) — TypeN(m) . ...... HP P/N 1250-1744
(required if DUT is an HP 8341B)

Dual Banana to BNC (f) e e e HP P/N 1251-2277

NOTE

The following adjustments should be checked or adjusted before mak-
ing the adjustments in this procedure: Power Supplies, 20/30 Loop, M/N
Loop, Pretune, and Sweep Time.

Procedure

1. Place the DUT in the test position and connect the oscilloscope and detector as shown in Figure
5-40. Connect the DVM to the DUT's rear panel 0.5 V/GHz output BNC. Switch the DUT's LINE

switch ON and allow the equipment to warm up for one half hour.
INITIAL SETTINGS
NOTE

Once these initial settings have been made, it will be necessary to com-
plete this procedure and the Leveled RF Output adjustments

2. Access the DUT's Calibration Constants by pressing the following key sequence:

[INSTR PRESET]
[SHIFT] [GHz] [2] [Hz]
[SHIFT] [MHz] [1] [2] [Hz]
[SHIFT] [kHz] [2] [2] [Hz]

Preset Cal Constant number 2 to 100 by entering [1] [0] [0] [Hz].
NOTE

After initially accessing the Cal Constants, subsequent entry into the Cal
Constant mode may be accomplished by pressing; [SHIFT] [GHz]
[desired Cal Constant] [Hz] [SHIFT] [ENTRY OFF]. However, after press-
ing [INSTR PRESET], the full Cal Constant key sequence must be
entered (see above).

Adjustments
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Figure 5-41. Unleveled RF Qutput Adjustments Location (1 of 2)
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

3. Press the [a] step key to access each Cal Constant listed in the table below and preset the Cal
Constants to the value provided in the table. Be sure to terminate each entry by pressing [Hz].

Cal Value Cal Value
Constant Constant
3 100 52 0
4 100 53 0
5 100 71 1024
6 100 72 1024
Dy LA)‘ 7 100 73 1024
100 74 1024
R\
P lg 1024 75 25
10 1024 76 1000
11 1024 77 —25
12 1024 78 25
50 0 80 0
51 0

If the A13 SYTM or the A24 Attenuator Driver/SRD Bias assembly has been replaced, preset the
following potentiometers (pots) to the position stated (see Figure 5-41):

Center the following.

A24R3 (X2A) A24R6 (X3A) A24R9 X4A) A24R12 (MIN)
A24R4 (X2B) A24R7 (X3B) A24R10 (X4B)
Set the following fully counter-clockwise:
A24R1 (OFF A) A24R2 (OFF B) A24R5 (X2C)
A24R8 (X3C) A24R11 (X4C)

If the A13 SYTM or the A28 SYTM Driver assembly has been replaced, preset the following pots to
the position stated (see Figure 5-41):

Center:
A28R6 (OFST)

Set the following fully clockwise:

A28R13 (DRP) A28R24 (BP2 FREQ) A28R25 (BP3 FREQ) A28R88 (KICK)
Set the following fully counter-clockwise.

A28R19 (DYS) A28R22 (DYO) A28R27 (BP2)

A28R28 (BP3) A28R82 (GAIN) ‘ A28R99 (BP1)

\ HP 8340B/41R Adjustments
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

Remove jumpers A28W1 and A28W?2 if they are installed on the A28 assembly. These jumpers
must be removed to set the V/GHz circuit to 0.5V/GHz.

6. Ifthe A26 assembly has been replaced, preset the following pots to the position stated (see Figure
5-41):

Set the following fully clockwise:
A26R88 (MO)

Center the following:
A26R7 (BAL) A26R43 (HET) A26R45 (X1) A26R47 (X2)
A26R49 (X3) A26R51 (X4) A26R91 (GAIN)

0.5 V/GHZ ADJUSTMENT

7. Onthe DUT, press [CW] [1] [0] [MHZz]. Adjust A28R67 (V/GHz) for a DVM indication of 5mV + 0.5
mV

SYTM TRACKING AND UNLEVELED SRD BIAS ADJUSTMENTS
8. On the DUT, press the following key sequence:

[START FREQ] [6] [.] [9] [GHz]
[STOP FREQ] [1] [3] [.] [5] [GHz]
[POWER LEVEL] [0] [dBm]
[SWEEPTIME] [2] [0] [0] [msec]
[XTAL]

[SAVE] [1]

9. Connect the oscilloscope and detector as shown in Figure 5-40 Set the oscilloscope t0 A vs B
mode, horizontal sensitivity (CHAN B) to 1 vV/Div dc, and vertical sensitivity (CHAN A) to 0 05 v/Div
dc Adjust the horizontal and vertical position controls to view the entire swept RF output
response on the oscilloscope. Readjust the vertical sensitivity if necessary so that the trace
covers the maximum number of divisions possible.

Band 2 Adjustments

10. Adjust A28R82 (GAIN) to peak the power across the entire band (readjust the scope's vertical
position and/or sensitivity if necessary).

NOTE

In the following adjustments, turning the X2A/B, X3A/B, or X4A/B con-
trols clockwise when in the appropriate band will increase the SRD bias
and be closer to the squegging region'. If squegging occurs, turn the
above controls counter-clockwise until the RF output power is reduced
= 0.5 dB below the squegging region.

1 The squegging region 1s an area where undesired oscillanons ot the vIG sphere or Step Recovery Diode {both internal to the 5YTM) are
produced. Symptoms ot squegging are power reversal (actual RF output power decreases as selected RF output power 1s increased), power
holes in the RF output, and spurious responses on the RF output

5-76 Adjustments HP 8340B/41B
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11.

12.
13.

5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

NOTE

After you have peaked the power in the band you are adjusting, you can
determine the approximate power per division on the oscilloscope (for a
specific vertical sensitivity) by perform the following. Press [MANUAL]
and note the power level in the POWER dBm display. Press [SHIFT]
[PWR SWP] and set the ALC level, using the DUT’s front panel rotary
knob, to the noted power level. Turn the rotary knob counter-clockwise
to place the dot on the oscilloscope to a convenient horizontal graticule
and note the power level in the POWER dBm display. Turn the rotary
knob counter-clockwise to place the dot on the next horizontal graticule
and note the power level. The difference between the two readings is the
dB/Div sensitivity on the oscilloscope. Repeat this procedure for several
horizontal divisions on the scope since the dB/Div will change slightly as
the power level is changed (due to the output characteristics of the
detector). If you wish to verify the sensitivity at other frequencies, press
[MANUAL] and turn the rotary knob for the desired frequency and then
repeat this procedure. After completing this procedure, press [RECALL]
[1] to return to the instrument state required for the adjustments.

If the trace goes off the oscilloscope display in the following adjustments, adjust the vertical
position and/or sensitivity controls to view the entire trace on the display

Adjust A24R3 (X2A) to optimize the power in the first half of the display.
Adjust A24R4 (X2B) to optimize the power in the second half of the display.

If the output power begins to decrease while adjusting one of these potentiometers (pots) clock-
wise (1.e., power reversal, squegging), adjust the pot counter-clockwise until the power is peaked
again and then continue turning the pot counter-clockwise until the power is reduced = 0.5 dB.

It may be desirable to optimize the power in one half of the band (maximum power with no
squegging), even though squegging is induced in the other half. One would do this if the side being
adjusted 1s significantly lower in power than the other half. Once the power is optimized, adjust the
bias in the other half (using the pot for that half) to eliminate squegging. Iterate between the two
adjustments to optimize the power and to ensure that there is no squegging in either half.

If squegging occurs in the center of the swept display (one division left or right of center), adjust
X2A counter-clockwise to eliminate the squegging. Adjusting X2A to eliminate squegging in the
center of the band will hopefully force the SRD BIAS test point (A24TP12) into a slight upward
slope.

Adjust A28R6 (OFST) and A28R82 (GAIN) for optimum power across the entire display.

Repeat step 11_After this, disconnect the detector and connect the scope probe to A24TP12 (SRD
BIAS) as shown in Figure 5-40. Adjust the scope's vertical sensitivity to view the waveform on
TP12. If TP12 exhibits a slight upward slope, as shown in Figure 5-42, proceed to step 14. If TP12
exhibits a flat or downward slope, adjust X2A until a upward slope is displayed on TP12 (do not
adjust X2A more than 1/8 of a turn). If adjusting X2A does not provide an upward slope on TP12,
adjust X2B until a upward slope is displayed on TP12 (do not adjust X2B more than 1/8 of a turn). If
neither of these adjustments provide an upward siope on TP12, repeat steps 9 through 13.

HP 8340B/41B Adjustments
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d) .

Adjust X2A CCW Adjust X286 Cw
to decrease amplitude. /to increase amphitude,

p
A\

\
\
A

Figure 5-42. Oscilloscope Display of SRD Bias Waveform

14. Disconnect the oscilloscope probe and reconnect the detector as shown in Figure 5-40. Set the
oscilloscope’s vertical sensitivity (CHAN A) to 0.5 V/Div. Readjust the vertical position and/or
sensitivity, if necessary, to view the entire trace on the scope. Note the position of the minimum
power point.

15. Press [MANUAL] on the DUT. Adjust the front panel rotary knob until the dot on the scope is near
the position noted as the minimum power point. Slowly vary the position of the dot around this ‘
point while observing the DUT's POWER dBm display. The minimum power displayed should be '
> 1 dB above the maximum leveled power specification for the DUT in Band 2 (6.9 to 13.5 GHz). If
this i1s not the case, disconnect the detector from the DUT and connect the power meter and
power sensor Again, slowly vary the rotary knob and determine the power level of the minimum
power point If it 1s still < 1dB above the maximum leveled power specification, press [RECALL]
[1] on the DUT and repeat steps 9 through 15.

Band 3 Adjustments
16. On the DUT, press

[START FREQ] [1] [3] [.] [3] [5] [GHz]
[STOP FREQ] [2] [0] [GHz]

[CONT]

[SAVE] [1]

Adjust the scope's vertical position and/or sensitivity control to dispiay the swept RF output.

17. Adjust A28R99 (BP1) to peak the power in the second half of the display. This pot may need to be
adjusted several turns before any effect is observed.

18. If the trace goes off the oscilloscope display in the following adjustments, adjust the vertical
position and/or sensitivity controls to view the entire trace on the display.

Adjust A24R6 (X3A) to optimize the power In the first half of the display

Adjust A24R7 (X3B) to optimize the power in the second half of the display. .

Adjustments HP 8340B/41B
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

If the output power begins to decrease while adjusting one of these potentiometers (pots) clock-
wise (i.e.. power reversal. squegging). adjust the pot counter-clockwise until the power is peaked
again and then continue turning the pot counter-clockwise until the power is reduced = 0.5 dB.

It may be desirable to optimize the power in one half of the band (maximum power with no
squegging), even though squegging is induced in the other half. One would do this if the side being
adjusted is significantly lower in power than the other half. Once the power is optimized, adjust the
bias in the other half (using the pot for that half) to eliminate squegging. lterate between the two
adjustments to optimize the power and to ensure that there is no squegging in either half.

19. Adjust A28R99 (BP1) to peak the power in the second half of the display.

20. Access Cal Constant 73 by pressing [SHIFT] [GHz] [7] [3] [Hz] [SHIFT] [ENTRY OFF] on the
DUT. Using the DUT's rotary knob, adjust Cal Constant 73 to peak the power across the entire
band (adjust above and below 1024). Repeat steps 19 and 20

21. Repeat step 18.

22. Note the position of the minimum power point on the scope. On the DUT, press [MANUAL]. Adjust
the DUT's rotary knob until the dot on the scope is near the position noted as the minimum power
point. Slowly vary the position of the dot around this point while observing the DUT's POWER
dBm display. The minimum power displayed should be > 1 dB above the maximum leveled power
specification for the DUT in Band 3 (13.35 to 20 GHz). If this is not the case, disconnect the
detector from the DUT and connect the power meter and power sensor. Again, slowly vary the
rotary knob and determine the power level of the minimum power point. If it is still < 1dB above
the maximum leveled power specification, press [CONT] on the DUT and repeat steps 17 through
22

Band 4 Adjustments (HP 8340B Only)
If adjusting an HP 8341B, proceed to step 31.
23 On the DUT, press

[START FREQ] [1] [9] [.] [8] [GHz]
[STOP FREQ] [2] [6] [.] [5] [GHz]
[CONT]

[SAVE] [1]

Adjust the scope's vertical position and/or sensitivity to display the swept RF output.

24, Adjust A28R24 (BP2 FREQ) to peak the power across the band. If this adjustment has no effect or
reduces the power, return A28R24 to full clockwise and proceed immediately to step 26 (step 25
will not be required).

25 Adjust A28R25 (BP3 FREQ) to peak the power in the second half of the display. If A28R25 has no
effect or reduces the power. return the pot to full clockwise. Adjust A28R27 (BP2) to peak the
power across the band. If A28R25 (BP3 FREQ) was adjusted from full clockwise, adjust A28R28
(BP3) to optimize the power in the second half of the display.

26. If the trace goes off the oscilloscope display in the following adjustments, adjust the vertical
position and/or sensitivity controls to view the entire trace on the display.

Adjust A24R9 (X4A) to optimize the power in the first half of the display

HP 8340B/41B Adjustments
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

27.

28.

29.
30.

Adjust A24R10 (X4B) to optimize the power in the second half of the display.

If the output power begins to decrease while adjusting one of these potentiometers (pots) clock-
wise (i.e., power reversal, squegging), adjust the pot counter-clockwise until the power is peaked
again and then continue turning the pot counter-clockwise until the power is reduced = 0.5 dB.

It may be desirable to optimize the power in one half of the band (maximum power with no
squegging), even though squegging 1s iInduced in the other half One would do this If the side being
adjusted is significantly lower in power than the other half. Once the power is optimized, adjust the
bias in the other half (using the pot for that half) to eliminate squegging. lterate between the two
adjustments to optimize the power and to ensure that there is no squegging in either half.

If BP2 FREQ and BP2 have been adjusted, readjust them for maximum power across the band If
BP3 FREQ and BP3 have been adjusted, readjust them for maximum power In the second half of
the display.

Access Cal Constant 74 by pressing [SHIFT] [GHz] [7] [4] [Hz] [SHIFT] [ENTRY OFF] on the
DUT. Using the DUT's rotary knob, adjust Cal Constant 74 to peak the power across the entire
band (adjust above and below 1024),

Repeat step 26.

Note the position of the minimum power point on the scope. On the DUT, press [MANUAL]. Adjust
the DUT’s rotary knob until the dot on the scope is near the position noted as the minimum power
point. Slowly vary the position of the dot around this point while observing the DUT's POWER
dBm display. The minimum power displayed should be > 1dB above the maximum leveled power
specifications for the DUT in Band 4 (19.8 to 26.5 GHz). If this is not the case, disconnect the
detector from the DUT and connect the power meter and power sensor to the attenuator. Again,
slowly vary the rotary knob and determine the power level of the minimum power point. If it is still
< 1 dB above the maximum leveled power specification, press [CONT] on the DUT and repeat
steps 23 through 30.

SYTM Auto Tracking (8340B and 8341B)

31.

Press [SHIFT] [PEAK] on the DUT. The DUT's ENTRY DISPLAY will display "AUTO TRACKING
CALIBRATION'. Wait for this display to turn off and then press [INSTR PRESET].

SYTM DELAY COMPENSATION ADJUSTMENTS BY BAND

Band 4 Delay Compensation (HP 8340B), Band 3 Delay Compensation (HP 8341B)

32

Connect the scope and detector as shown in Figure 5-40. The scope should be set for A vs B
mode.

Adjustments HP 8340B/41B

@

®



@

5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

33.

34

35.

36.

37

38.

Press the following key sequence on the DUT.
For an HP 8340B

[INSTR PRESET]
[START FREQ] [1] [9] [.] [8] [GHz]
[XTAL]

[SWEEPTIME] [2] [0] [0] [msec]
[SAVE] [1]

[SWEEPTIME] [AUTO]

[SAVE] [2]

[SINGLE]

[SAVE] [3]

[RECALL] [2]

For an HP 8341B

[INSTR PRESET]
[START FREQ] [1] [3] [.] [3] [5] [GHz]

[XTAL]

[SWEEPTIME] [2] [0] [0] [msec] (500 mS if the DUT has Option 003)
[SAVE] [1]

[SWEEPTIME] [AUTO]

[SAVE] [2]

[SINGLE]

[SAVE] [3]

[RECALL] [2]

Adjust the scope's vertical and horizontal sensitivity to view the swept display The horizontal gain
should be set so the trace covers the full display from left to rnght

Access Calibration Constant 75 by pressing the following key sequence on the DUT.

[SHIFT] [GHZ] [7] [5] [Hz]
[SHIFT] [MHZz] [1] [2] [Hz]
[SHIFT] [kHz] [2] [2] [Hz]

NOTE

The range for the delay. éompensatlon Cal constants, numbers 2 through
8, is 0 to 131. If the Cal Constants do not provide sufficient range for the
delay compensation, Cal Constant 8 should be lowered (Cal Constant 7
forthe HP 8341B), A28R22 (DYO) and A28R19 (DYS) readjusted, and then
the SYTM DELAY COMPENSATION ADJUSTMENTS BY BAND procedure
should be repeated.

Adjust A28R22 (DYO) for optimum power in the first half of the display Ignore the small power
dropout at the beginning of the sweep, this will be eliminated later

Adjust A28R19 (DYS) for optimum power in the second half of the display. iterate between steps
36 and 37 until optimum power is achieved across the band.

Using the DUT's rotary knob, adjust Cal Constant 75 (range is 0 to 500) to optimize the power in
the first division (left hand side) of the display (i.e., eliminate the small power dropout).

HP 8340B/41B Adjustments 5-81
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

39.

40.

Press [RECALL] on the DUT and iterate between registers 1 and 2 by pressing [1] and then [2].
Verify that the fast sweep speed trace (register 2) is no more than = 1 dB below the slow sweep
speed trace (register 1) at any point. Also, the minimum power point on the fast sweep speed trace
shouid be > 1 dB above the maximum leveled power specifications for the Band. If either of the
above conditions are not met, repeat steps 36 through 40

Iterate between registers 1 and 3 and press [SINGLE] (initiates the single sweep) after selecting
register 3. Verify that the single sweep trace (register 3) is no more than 1 db below the slow
sweep trace (register 1) at any point. Also, the minimum power point on the single sweep trace
should be > 1 dB above the maximum leveled power specifications for the Band. If either of the
above conditions are not met, repeat steps 36 through 40.

If the DUT is an HP 8341B, proceed to step 51.

Band 3 Delay Compensation, HP 8340B

41.

42,
43.

44.
45,

48.

47.

Press the following key sequence on the DUT:

[CONT] (If not already in continuous sweep mode)
[START FREQ] [1] [3] [.1 [3] [5] [GHz]

[STOP FREQ] [2] [0] [GHz]

[SWEEPTIME] [2] [0] [0] [msec]

[SAVE] [7]

[SWEEPTIME] [AUTO]

[SAVE] [8]

[SINGLE]

[SAVE] [9]

[RECALL] [8]

Adjust the scope's vertical position and/or sensitivity to view the swept display.
Access Cal Constant 7 by pressing [SHIFT] [GHz] [7] [Hz] [SHIFT] [ENTRY OFF] on the DUT.

Using the DUT's rotary knob, adjust Cal Constant 7 (range 1s 0 to 131) to optimize the power
across the entire Band. If Cal Constant 7 is unable to optimize (peak) the majority of Band 3 at the
same time (> 60% of the Band should peak at the same time), then proceed with step 44
Otherwise, proceed with step 50.

On the DUT, press [1] [0] [0] [Hz] to return Cal Constant 7 1o 100 Repeat steps 36 and 37.

Press [RECALL] on the DUT and iterate between registers 7 and 8 by pressing [7] and then [8].
Verify that the fast sweep speed trace (register 8) is no more than = 1 dB below the slow sweep
speed trace (register 7) at any point. Also, the minimum power point on the fast sweep speed
trace should be > 1 dB above the maximum leveled power specifications for Band 3. If either of
the above conditions are not met, repeat steps 42 through 45

Iterate between registers 7 and 9 and verify that the single sweep trace (register 9) is no more than
1 db below the slow sweep trace at any point. After pressing [9] on the DUT you need to press
[SINGLE] to initiate the single sweep. Also, the minimum power point on the single sweep trace
should be > 1 dB above the maximum leveled power specifications for Band 3. If either of the
above conditions are not met, repeat steps 42 through 46.

Press [RECALL] [2] on the DUT (recalls the Band 4 fast sweep setup). Adjust the scope’s vertical
position and/or sensitivity to view the swept display.

Adjustments HP 8340B/41B
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

48.

49.

50.

Access Cal Constant 8 by pressing [SHIFT] [GHz] [8] [Hz] [SHIFT] [ENTRY OFF] on the DUT.
Using the DUT's rotary knob, adjust Cal Constant 8 {range is 0 to 131) for optimum power across
Band 4

Press [RECALL] on the DUT and iterate between registers 1 and 2 by pressing [1] and then [2].
Verify that the fast sweep speed trace (register 2) 1s no more than = 1 dB below the slow sweep
speed trace (register 1) at any point. Also, the minimum power point on the fast sweep speed trace
should be > 1 dB above the maximum leveled power specifications for the Band. If either of the
above conditions are not met, repeat steps 46 through 49.

Proceed with step 51.

Perform steps 45 and 46.

Band 2 Delay Compensation. HP 8340B and 8341B

51.

52

53.

54.

Press the following key sequence on the DUT:

[CONT] (If not already in continuous sweep mode)

[START FREQ] [6] [.] [9] [GHz]

[STOP FREQ] [1] [3] [.] [5] [GHZz]

[SWEEPTIME] [2] [0] [0] [msec] (500 mS if the DUT i1s an HP 8341B Option 003)
[SAVE] [1]

[SWEEPTIME] [AUTO]

[SAVE] [2]

[SINGLE]

[SAVE] [3]

[RECALL] [2]

Adjust the scope's vertical position and/or sensitivity to view the swept display

Access Cal Constant 6 by pressing [SHIFT] [GHz] [6] [Hz] [SHIFT] [ENTRY OFF] on the DUT.
Using the DUT's rotary knob, adjust Cal Constant 6 (range is 0 to 131) to optimize the power
across the entire Band

Press [RECALL] on the DUT and iterate between registers 1 and 2 by pressing [1] and then [2].
Verify that the fast sweep speed trace (register 2) is no more than = 1 dB below the slow sweep
speed trace (register 1) at any point. Also. the minimum power point on the fast sweep speed trace
should be > 1 dB above the maximum leveled power specifications for Band 2. If either of the
above conditions are not met, repeat steps 52 and 54.

Iterate between registers 1 and 3 and verify that the single sweep trace (register 3) is no more than
1 db below the slow sweep trace at any point. After pressing [3] on the DUT you need to press
[SINGLE] to initiate the single sweep. Also, the minimum power point on the single sweep trace
should be > 1 dB above the maximum leveled power specifications for Band 2. If either of the
above conditions are not met. repeat steps 52 through 54.

HP 8340B/41B Adjustments

5-83



5-84

5.

14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d) ‘

Band 1 Delay Compensation

55

56

57.

58.

Press the following key sequence on the DUT:

[CONT] (If not already in continuous sweep mode)
[SHIFT] [METER] [-] [5] [0] [dBm]

[START FREQ] [2] [.] [3] [GHz]

[STOP FREQ] [7] [.] [0] [GHz]

[SWEEPTIME] [2] [0] [0] [msec] (500 mS if the DUT 1s an HP 8341B Option 003)
[SAVE] [1]

[SWEEPTIME] [AUTO]

[SAVE] [2]

[SINGLE]

[SAVE] [3]

[RECALL] [2]

Adjust the scope’s vertical position and/or sensitivity to view the swept display. The SHIFT
METER mode is being implemented to allow the Band 1 delay compensation to be adjusted
without any squegging? present.

Access Cal Constant 5 by pressing [SHIFT] [GHz] [5] [Hz] [SHIFT] [ENTRY OFF] on the DUT
Using the DUT's rotary knob, adjust Cal Constant 5 (range 1s 0 to 131) to optimize the power
across the entire Band.

Verify that the fast sweep speed trace (register 2) is no more than 2 dB below the slow sweep

Press [RECALL] on the DUT and iterate between registers 1 and 2 by pressing [1] and then [2]. .
[
speed trace (register 1) at any point. If this condition 1s not met, repeat steps 56 and 57

Iterate between registers 1 and 3 and verify that the single sweep trace (register 3) is no more than
2 db below the slow sweep trace at any point. After pressing [3] on the DUT you need to press
[SINGLE] to initiate the single sweep. If this condition is not met, repeat steps 56 through 58.

Multiband Delay Compensation Adjustments

59

Press the following key sequence on the DUT

[INSTR PRESET]
[START FREQ] [2] [.] [3] [GHz]
[XTAL]

[SWEEPTIME] [1] [sec]
[SAVE] [1]

[SWEEPTIME] [AUTO]

[SAVE] [2]

[SINGLE]

[SAVE] [3]

[RECALL] [2]

Adjust the scope's vertical position and/or sensitivity to view the swept display

Squegging in Band 1(2 3to 7 0 GHz) is seen as large power drop outs and spurious signals on the RF output Band 1 squegqing is a function of
nput power into the SYTM and cannot be adjusted out Band 1 squegging will only occur if masimum avalable power is requested trom the

DUT (1e . maximum unleveled power) Since this 1s the case Band 1 squegging will normally not occur when the DUT 1s set to maximum

specified power and below

Adjustments HP 8310B/41B



5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Access Cal Constant 4 by pressing the following key sequence on the DUT.

[SHIFT] [GHz] [4] [Hz]
[SHIFT] [MHz] [1] [2] [Hz]
[SHIFT] [kHz] [2] [2] [Hz].

If the DUT is an HP 8341B, proceed to step 62

Using the DUT's rotary knob, adjust Cal Constant 4 (range is 0 to 131) to optimize the power in
Band 4.

Access Cal Constant 3 by pressing the [®] step key. Using the DUT's rotary knob, adjust Cal
Constant 3 (range is 0 to 131) to optimize the power in Band 3.

Access Cal Constant 2 by pressing the [®] step key. Using the DUT's rotary knob, adjust Cal
Constant 2 (range is 0 to 131) to optimize the power in Band 2.

Access Cal Constant 77 by pressing [SHIFT] [GHz] [7] [7] [Hz] [SHIFT] [ENTRY OFF] on the
DUT Using the DUT's rotary knob, adjust Cal Constant 77 (range is —25 to +25) for optimum
power at the band switch points If this Cal Constant has no effect, reset it to —25.

Press the [s] step key to access Cal Constant 78. Using the DUT's rotary knob, adjust Cal
Constant 78 (range is —25 to +25) for optimum power at the band switch points. If this Cal
Constant has no effect. reset it to +25.

Press [RECALL] on the DUT and iterate between registers 1 and 2 by pressing [1] and then [2]
Verify that the fast sweep speed trace (register 2) is no more than 1 dB below the slow sweep
speed trace (register 1) at any point (ignore squegging which is most likely occurring in Band 1).
Also, the minimum power point on the fast sweep speed trace should be > 1 dB above the
maximum leveled power specifications for each band (again, ignore squegging in Band 1). If either
of the above conditions are not met, repeat steps 59 through 66.

Iterate between registers 1 and 3 and verify that the single sweep trace (register 3) is no more than
2 db below the slow sweep trace at any point (ignore squegging which is most likely occurring in
Band 1). After pressing [3] on the DUT you need to press [SINGLE] to initiate the single sweep.
Also, the minimum power point on the single sweep trace should be > 1 dB above the maximum
leveled power specifications for each band (again, ignore squegging in Band 1). If either of the
above conditions are not met, repeat steps 59 through 67.

Press the following key sequence on the DUT:

[RECALL] [2]
[SHIFT] [GHz] [1] [Hz]
[SHIFT] [ENTRY OFF] [5] [0] [0] [Hz] (Sets Cal Constant 1 to 500)

Adjust A28R13 (DRP) for optimum power across the entire frequency range.
Press the following key sequence on the DUT:

[50] [Hz] (Resets Cal Constant 1 to 50)
[SHIFT] [MHZz] [1] [4] [Hz]
[SHIFT] [kHz] [5] [3] [4] [9] [Hz]

Wait for "CALIBRATION STORED" to be displayed in the DUT's ENTRY DISPLAY and then press
[INSTR PRESET].

HP 8340B/41R Adjustments
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

UNLEVELED SQUEGGING TEST USING THE HP 8566B SPECTRUM ANALYZER

Description

The DUT'’s RF output signal is down converted using a Local Oscillator and a mixer The IF output of
the mixer s fed to a spectrum analyzer. Any squegging of the DUT will appear as a spurious response
on the IF signal

This test should be performed after adjusting the SYTM tracking and delay, and the SRD unleveled
bias. Since unleveled squegging can be difficult to see using the oscilloscope, this test is performed to
determine if additional adjustments are required.

Equipment Required

Synthesized Sweeper ................................. HP 8340B Option 001
10dB Attenuator  ..................................... HP 8493C Option 010
Mixer .......... .. .. i it ... HP P/N 0955-0307
Spectrum Analyzer .................. ... tiiiiiiiiiae........ HP 8566B
Adapters
APC 3.5 (f) To Type N (m) (required if DUT is HP 8341B) ..... HP P/N 1250-1744
APC35(f)to APC35(f) ....... ... .. i, HP P/N 5061-5311

{1 required if DUT is an HP 8341B; 2 requured if DUT is an HP 8340B)
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Figure 5-43. Unleveled Squegging Test Setup
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

70 Connect equipment as shown in Figure 5-43 Connect the mixer at the Local Oscillator’s (LO) RF
output connector to obtain maximum mixer LO input level Set the LO and spectrum analyzer to
external standard. Allow at least 30 minutes warm up time

71. Press the Local Oscillator [INSTR PRESET]. Press [START FREQ] and enter [6] [.] [4] [GHz].
Press [STOP FREQ] and enter [1] [2] [.] [9] [GHz]. Press [POWER LEVEL] and enter [1] [0]
[dBm]. Press [SHIFT] [CF] and enter [1] [0] [0] [MHZz] for a step size of 100 MHz. Press
[MANUAL] SWEEP and enter [6] [.] [4] [GHz] to set the Local Oscillator to CW at 6.4 GHz. Press
[PEAK] to turn on peaking

72. Press [INSTR PRESET] on the DUT. Press [START FREQ] and enter [7] [GHz]. Press [STOP
FREQ] and enter [1] [3] [.] [5] [GHz]. Press [POWER LEVEL] and enter [2] [0] [dBm].
UNLEVELED indicator should be on. Press [SHIFT] [CF] and enter [1] [0] [0] [MHz] for a step size
of 100 MHz. Press [MANUAL] SWEEP and enter [7] [GHz]. The mixer IF frequency is now 600
MHz.

73. Set the Spectrum Analyzer as follows:

FULL SPAN . . . . . 0-25GHz
RESBW ... ... .. . ... - 300 kHz
VIDEOBW ........ . 100 kHz
START FREQ ... ... 590 MHz
STOP FREQ .. ... i e e e e 800 MHz
REFERENCELEVEL .............ciiiiiiiaeiaeennaniaseees..... —10dBm

Press HOLD to retain these settings. The 600 MHz IF signal should be near the left side of the
Spectrum Analyzer CRT.

f !

600 MHz IF Example of squegqing

Figure 5-44. Unleveled Squegging Displayed on Spectrum Analyzer

HP 8340B/41B Adjustments
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

74.

75.

76.

77

Using the [ ] key on both the DUT and the LO, step through Band 2, observing the Spectrum
Analyzer display at each step. There may be responses due to mixing products. These wili appear
as low level signals. A squegging response will appear as a higher amplitude signal as shown in
Figure 5-44. If squegging occurs at DUT frequencies below 10 GHz, adjust A24R3 (X2A) slightly
CCW to eliminate squegging. If squegging occurs at frequencies above 10 GHz, adjust A24R4
(X2B) to eliminate the squegging. Note, if the control i1s adjusted and there I1s no effect on the
response, the response is probably a mixing product

For Band 3, press the Local Oscillator [START FREQ] and enter [1] [2][.] [9] [GHz]. Press [STOP
FREQ] and enter [1] [9] [.] [4] [GHz]. Press [MANUAL] and enter [1] [2] [.] [9] [GHz].

On the DUT press [POWER LEVEL] and enter [2] [0] [dBm]. Press [START FREQ] and enter
[1]1 31 [.]1 [5] [GHz]. Press [STOP FREQ] and enter [2] [0] [GHz]. Press [MANUAL] and enter

[1] [3]1 [.1 [5] [GHz].

Using the step keys as described in step 26, step through Band 3. If squegging occurs below 15
GHz, adjust A24R6 (X3A) slightly CCW to eliminate the squegging. If squegging occurs above 15
GHz, adjust A24R7 (X3B).

Band 4 Adjustments, HP 8340B only

78.

79.

80.

For Band 4, press the Local Oscillator [START FREQ] and enter [1] [9] [.] [4] [GHz]. Press
[STOP FREQ] and enter [2] [5] [.] [9). Press [MANUAL] and enter [1] [9] [.] [4] [GHz].

On the DUT press [START FREQ] and enter [2] [0] [GHz]. Press [STOP FREQ] and enter
[2] (6] [.]1[5] [GHz]. Press [POWER LEVEL] and enter [2] [0] [dBm] Press [MANUAL] and enter
[2] [0] [GHz].

Using the step keys as described In step 26, step through Band 4. If squegging occurs below
23 GHz, adjust A24R9 (X4A) slightly CCW to eliminate the squegging. If squegging occurs above
23 GHz, adjust A24R10 (X4B).

NOTE

It adjustments of the calibration constants were made in this procedure,
the data thus stored in the “‘working memory area’ should be copied to
the “protected memory area’ by pressing the following key sequence:
[SHIFT] [1] [4] [Hz] [SHIFT] [kHz] [5] [3] [4] [9] [Hz] [INSTR PRESET].

Adjustments HP 8340B/41B



L

5-15. ALC ADJUSTMENTS

Reference

Performance Test: Maximum Leveled Output Power and Accuracy
Service Section® RF Section

LOGGER TEMPERATURE COMPENSATION

Description

NOTE

The following logger temperature compensation procedure should only
be done if either A11 or A12 Detector is replaced.

The logger in A25 has temperature compensation in both high and low bands. This procedure calcu-
lates the values for the four factory-selected resistors in the temperature compensation circuit.

DIGITAL VOLTMETER

P N
Iu—mmzzzzss; oo )
-
BAND 0
DETECTOR
Al12

' |

POWER SUPPLY

—
!

.

Ooﬂ°i00 coseeosaey

11 ’ ?SMB M TO BNC F
L ’ Ma [ ADAPTER
' 'I | |
0. 1wFg 1|
' oo |

- HIGH BANDS
DETECTOR
Al

Figure 5-45. Logger Temperature Compensation Test Setup
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5-15. ALC ADJUSTMENTS (Cont’d)

Equipment
Power Supply ....... ... ... ... ... ... .. ... .. ... ...ii........HPB294A
Digital Voltmeter (DVM) . .........................................HP 3456A
1 MegohmResistor ......................................HP P/N0757-0059
01 UF Capacitor . .............iiii i HP P/N 0160-0168
Extender Board ......... ... ... ... ... ... ..., HP P/N 08350-60031

Procedure

1 Disconnect AC power cable from the DUT and allow i1t to cool for at least two hours

2. Disconnect cables W26 and W27 from A25J2 and A25J1 respectively (Figure 5-46), and remove

the A25 PC board from the instrument.

A25

J1
"y

| @ C)D[bt(j;‘u
J=r ;"'{]j)om
o

—
Tl

“ D@

5-90

00

{mmm

[ooagusnEfeetRlRlle

-

Figure 5-46. ALC Detector A25 Temperature Compensation Adjustments Location

Install an Extender Board in place of A25.

Set the DVM for Ohms measurement and connect the input between pins 4 and 26 of the extender
board. Note the resistance measured. This value is thermistor resistance, Ry, and will be used for

calculations in later steps.

Connect the test equipment as shown In Figure 5-45 with cable W27 connector connected to an

SMB-to-BNC adapter.

Connect the DVM across the output terminals of the Power Supply and adjust the power supply
output for 5.00+0.01 Vdc. Move the DVM connections back to the SMB-to-BNC adapter as

shown in Figure 5-45

Adjustments
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5-15. ALC ADJUSTMENTS (Cont’d)

-
[

10.

11.

12

13.

14.

Note indication on the DVM This value is Vy,, for high band and will be used for calculations in
step 8

. Calculate “‘Corrected Video Resistance in Hi Band,”” Ry, as follows:

Ryy = (Rym — 100) ¥ 24000/(Ry + 4000)
where-
Ryy = Corrected Video Resistance in High Band
Rum = Vym = Value measured in step 7 above.
Ry = Thermistor Resistance measured in step 4 above.

- Use the Value of Ry, found in step 8 above and select the resistance values for A25R36 and

A25R37 from Table 5-6

Disconnect the high band detector A11 cable W27 from the SMB-to-BNC adapter and connect the
low band detector A12 cable W26 to the adapter as shown in Figure 5-45.

Connect the DVM at the output of the Power Supply and check that the output is still at 5.00 =0 01
Vdc. Move the DVM connections back to the SMB-to-BNC adapter as shown in Figure 5-45.

Note indication on the DVM. This value 1s Vy,, for low band and will be used for calculations in
step13

Calculate “‘Corrected Video Resistance in Low Band,” Ry, as follows.

Ry = (Rym — 680) ¥ 24000/(R; + 4000)
where’
Ry, = Corrected Video Resistance in Low Band
Rym = Vym < 200 Ohms/mV
Vym = Value measured in step 12 above.
Ry = Thermistor Resistance measured in step 4 above

Use the value of Ry, found in step 13 above and select resistance values for A25R109 and
A25R115 from Table 5-7.

Table 5-6. Selected Values of High Band Temperature Compensation Resistors in A25

Ry, (Ohms) A25R36 (Ohms) A25R37 (Ohms)
800-870 9090 6190
870-950 8250 5620
950-1050 7500 5620

1050-1160 6810 5110
1160-1270 6190 4640
1270-1380 5620 4220
1380-1490 5110 4220
1490-1600 4640 3830
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5-15. ALC ADJUSTMENTS (Cont’d)

Table 5-7. Selected Values of Low Band Temperature Compensation Resistors in A25

Ry, (Ohms) A25R109 (Ohms) A25R115 (Ohms)
800-870 3830 9090
870-950 3480 8250
950-1050 3160 7500

1050-1160 2870 6810
1160-1270 2370 6190
1270-1380 2150 5620
1380-1490 1960 5110
1490-1600 1620 4640

ALC ADJUSTMENTS

Description

The ALC detectors have a linear region. Below the linear region the detector response is non-linear.
The ALC circuit attempts to compensate for the non-linear regions such that the overall response of
the ALC loop is linear over a 40 dB range from —20 dBm to +20 dBm. Since there is a separate
detector and modulator for the high bands (Bands 1 - 4) and low band (Band 0), there are separate
adjustments for the high bands and low band. .

The DUT I1s setto a CW frequency within the band to be adjusted The RF attenuator and ALC is set for
de-coupled operation (controlled separately). The RF output level 1s set using the ENTRY keys. The
power 1s measured with a power meter and If necessary adjustments are made until the power meter
indication is correct at each DUT power level.

Equipment
Power Meter . ...........c.oviiiieeeninaaniinianieaeaeeaee.....HP 436A
POWEr SeNSOr ... ...t iii it e HP B4B5A
Digital Voltmeter (DVM) ......................ccvieeeennen... ... HP 3456A
POWEr SUPPIY ..o ii it e HP B294A
Adapters
APC 3.5 (f) To Type N (m) (8341Bonly) .................... HPP/N1250-1744
APC 3.5 (f) To APC 3.5(f)(8340Bonly) .....................HPP/N5061-5311

NOTE

The ALC circuit contains several adjustment controls and the
adjustment includes changing calibration constants stored in memory.
All of the adjustments in each band interact with each other. In addition,
the high band 0 dBm adjustment affects the iow band, and the high
bands --18 dBm adjustment affects the low band. Before making any
adjustments, check the operation of the ALC circuit as described below
and make adjustments only if necessary.

NOTE ‘

In the following procedures, do not put P.C. boards on extender boards.
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5-15. ALC ADJUSTMENTS (Cont’d)

15. Connect the equipment as shown in Figure 5-47. Calibrate and zero the power meter. Allow one

hour warmup time. Connect the power sensor to the DUT's RF output. Press [INSTR PRESET]on
the DUT. Press [CW] and enter [4] [.] [5] [GHz]. Press the [RF] key to turn the RF OFF and zero
the power meter. To ensure that the power meter is properly zeroed, select “"WATT"” mode, and
press ZERO until the power meter indicates <0.02 on the most sensitive range. Press [RF]toturn
the RF ON Press [PEAK] to turn peaking on. Press [SHIFT] [PWR SWP] to decouple the RF
attenuator and ALC Enter [0] [dBm] If the display does not indicate ATTEN=0 dB, press STEP
keys as necessary to select 0 dB attenuation

POWER METER DuT

= T
i
ooo o \:\ IJ
- i
Lo
ADAPTER ole
APC-3.5(f) olo
to N(m) oll@
(8341B ONLY) Bllooo
n|l00D
r'm'\ E 0oo
8llooo
Goa /
RF
km_} OUTPUT
ADAPTER
APC-3.5(t)

to APC-3.5(f)
(83408 ONLY)

Figure 5-47. ALC Adjustment Test Setup
NOTE

When the power level is changed significantly, it may take as long as one
minute for the power meter indication to be accurate. After making a
power level change, wait until the power meter indication stabilizes
before making any adjustments.

16. Refer to Table 5-8 below, enter the appropriate DUT power level (ALC level) and check the power

meter indication. Check the indication at each power level and note the amount of error before
making any adjustments. If necessary, adjust the appropriate controls shown in the table to adjust
the power level to be within the test limit shown. '

Adjustments are iterative Adjust in the following order:
0 dBm, —10 dBm, —20 dBm, —10 dBm, 0 dBm, +10 dBm, +18 dBm, and +10 dBm.
When selecting a new power level, press [SHIFT] [PWR SWP] [desired power level] [dBm]

See Figure 5-48 for more information that may help to reduce the number of iterations required.
For example, If the +18 dBm indication is 0.1 dB low (+17.9 dBm), adjust for 0.05 dB high
(+18.05dBm). Then when the +101s adjusted to +10 dBm, the -+ 18 will move close to the correct
level. ‘
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5-15. ALC ADJUSTMENTS (Cont’d)

Table 5-8. High Band ALC Adjustment

DUT Power Level Associated Adjustment Check Limit Adjustment Limit
—20dBm A25R34 (H-20) 03dB 02dB
—10 dBm Calibration Constant #47* 01dB 002 dB
0 dBm Calibration Constant #44* 0.1dB 0.02 dB
10 dBm A25R39 (H+10) 0.1dB 0.02 dB
18 dBm A25R24 (+20) 0.2dB 0.05 dB
* Access Calibration Constant Number 47 by entering the tollowing: [SHIFT] [GHz] [4] [7] [Hz] [SHIFT] [MHz] [1] [2] [Hz] [SHIFT]
[kHz] [2] [2] [Hz] Use [STEP] key to change Cal. Constant Number to 44

17.

18.

19.

If all power meter indications are within the test limits, check at power levels from —20 dBm to
+20 dBm in 5 dB steps.

Press [CW] and enter [1] [.] [6]1 [GHz]. Press [SHIFT] [PWR SWP] to decouple the RF attenuator
and ALC. Enter [0] [dBm]. Press [SHIFT] [METER] and enter[—] [1] [0] [0] [dBm]. Dashes
should be displayed in the POWER dBm display. It not, rotate the RPG counter-clockwise until the
dashes appear (note that the UNLEVELED annunciator will be on at this time). Zero the power
meterin “WATT"' mode as described in step 15. The low band (Band 0) contains broadband noise.
If the power meter is properly zeroed, the broadband noise will be compensated and power
measurements will be more accurate. Press [INT] (UNLEVELED annunciator off) and then

[SHIFT] [PWR SWP] (attenuator and ALC should both indicate zero).

Refer to Table 5-9 below, enter the appropriate DUT power level (ALC level) and check the power
meter indication. Check the indication at each power level and note the amount of error before
making any adjustments. If necessary adjust the appropriate controls shown in the table to adjust
the power level to be within the test limits.

Adjustments are iterative. Adjust in the following order:

0 dBm, —10 dBm, —20 dBm, —10 dBm, 0 dBm, and +10 dBm.

When selecting a new power level, press [SHIFT] [PWR SWP] [desired power level] [dBm].

Table 5-9. Low Band ALC Adjustment

DUT Power Level Associated Adjustment Check Limit Adjustment Limit
—20 dBm A25R33 (L-20) 0.3dB 02dB
—10 dBm Calibration Constant #46* 01dB 002dB
0 dBm A25R108 (LOFS) 01dB 002dB
10 dBm A25R38 (L+10) 01dB 0.02 dB

There is no low band +20 dBm adjustment

* Access Calibration Constant Number 46 by entering the following. [SHIFT] [GHz] [4] [6] [Hz] [SHIFT] [MHz] [1] [2] [Hz] [SHIFT]

[kHz] [2] [2] [Hz]
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5-15. ALC ADJUSTMENTS (Cont’d)

20. If all power meter indications are within the test limit, check at power levels from —20 dBm to
-+10dBm in 5 dB steps.

NOTE

If adjustments of the calibration constants were made in this procedure,
the data thus stored in the “‘working memory area” should be copied to
the “protected memory area” by pressing the following key sequence:
[SHIFT] [MHz] [1] [4] [Hz] [SHIFT] [kHz] [5] [3] [4] [9] [Hz]. Wait for
“CALIBRATION RESTORED" to be displayed in the ENTRY DISPLAY and
then press [INSTR PRESET].

EXTERNAL LEVELING ADJUSTMENTS
NOTE

The negative external Xtal leveling adjustments include two variable
resistor adjustments (+6 dBV and —60 dBV) and two calibration con-
stant adjustments (—30 dBV and 0 dBV). These adjustments interact
similarly to the ALC adjustments. See Figure 5-49 for more information
that may help to reduce the number of iterations required. Note that the
curve rotates about the —30 dBV level.

21. Connect a negative Xtal detector to the DUT RF output. Connect a BNC Tee at the detector
output. Connect a BNC cable from one output of the Tee to the DUT's LEVELING EXT INPUT
Connect another BNC cable from the BNC Tee to a DVM. Set the DVM for a floating input and
connect a 0.1 UF capacitor across its terminals

Make adjustments in the following order:
—30dBv, 0 dBV, +6 dBV, 0 dBV, —30 dBV, and —60 dBv.

22. Press [INSTR PRESET]. Press [CW] and enter [4] [.] [5] [GHz]. Press [XTAL] leveling. The
ENTRY DISPLAY should indicate ATN. 0 dB, REF —30.00 dBV. Adjust calibration constant
Number 45 for a DVM indication of —31.6 mV + 0.3 mV. Access Calibration Constant Number 45
by entering the following: [SHIFT] [GHz] [4] [5] [Hz] [SHIFT][MHz] [1] [2] [Hz] [SHIFT] [kHz] [2]
[2] [Hz).

23 Press [POWER LEVEL] and enter [0] [dBm]. Adjust calibration constant Number 48 for a DVM
iIndication of —1.00 volts +0.01 volts. Access Calibration Constant Number 48 by entering the
following: [SHIFT] [GHz] [4] [8] [Hz] [SHIFT] [ENTRY OFF].

24. Press [POWER LEVEL] and enter [6] [dBm]. The ENTRY DISPLAY REF level should be +6 dBV.
Adjust A25R88 (EXHI, see Figure 5-46) for a DVM indication of —2.00 volts +0.02 volts. The
-+6dB adjustment will affect the 0 dBV level as well. To minimize the number of iterations, over
adjust the +6 dBV level, then when the 0 dBV level is adjusted, the +6 dBV level will be close. For
example, if the +6 dBV indication is 0.1V low, adjust for 0.15V high.

25. Press [XTAL] and enter [—] [6] [0] [dBm]. Adjust A25R80 (EX—) for a DVM indication of —1.000
mV +0.01 mV. Repeat all negative external leveling adjustments, in the order given, until all DVM
indications are within +1%.

26 Connect a positive Xtal detector in place of the negative Xtal detector. Press [®] twice to set the
RF attenuator set to 20 dB and the REF set to —60 dBV, adjust A25R84 (EX+) for +1.000 mV
+0.01 mv.
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Figure 5-49. Typical External Leveling Response Curves
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5-15. ALC ADJUSTMENTS (Cont’d)

ADJUST AM OFFSET

27 Connect the Power Sensor to the DUT's RF OUTPUT. Press [INSTR PRESET]). Press [CW] and
enter [1] [GHz]. The power level should be 0 dBm. Disconnect any AM inputs. Access Calibration
Constant Number 43 by entering the following: [SHIFT] [GHz] [4] [3] [Hz] [SHIFT] [MHz] [1] [2]
[Hz] [SHIFT] [kHz] [2] [2] [HZz]. Adjust Calibration Constant Number 43 for no more than 0.05 dB
change in power meter indication when turning AM on then off.

AM GAIN ADJUSTMENT

28. Set up the following equipment as shown in Figure 5-50 with the power supply set to 0 Vdc Allow
the equipment to warm up for at least 30 minutes

DuT POWER METER

ADAPTER
APC-3.5(f)
to N{m)

ADAPTER
OUTPUT APC-3.5(f) POWER

to N(m)
(8341B ONLY)

\ \ o/

ADAPTER
DIGITAL VOLTMETER APC-3.5(t)

~ s S POWER SUPPLY

/

[#] ° E’

(a)e)
'.QOO

AL

BNC TEE

Figure 5-50. AM GAIN Adjustment Test Setup

29 Calibrate the power meter and then set the calibration factor switch for a 1.5 GHz measurement.
Connect the power sensor to the DUT's RF output.

30. Press the following key sequence on the DUT:
[INSTR PRESET]
[CW] [1] [.] [5] [GHz]
[POWER LEVEL] [—] [5] [dBm]
[AM].

31. Adjust the power supply for 0 Vdc. Press dB [REF] on the power meter (the power meter will now
indicate the power level changes from this reference).

Adjustments HP 8340B/41B



®

5-15. ALC ADJUSTMENTS (Cont’d)

32 Adjust the power supply for +0 3 Vdc The power meter indication should be between 2.18 to
2 38dB If the indication 1s not in this range, adjust A26R91 (AM GAIN, Figure 5-51) for a power
meter indication within the given range.

A26

R91

AM GAIN

4 T — —

\o/m w1 ] e [ ) & w
'_—T‘—J[—SI Eg ODOOoOD DD ‘—:,U()
|j E C‘ - [—) —/ =  — %

— ]
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1 )7 = = U= ()
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= 8a/7°8 2L B e
i = 1) 2 =2 =
= -~ U0 = (i‘d] o =
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[
jaassaannannaannInng

Figure 5-51. A26 Linear Modulator Component Location Diagram

33. Adjust the power supply for —0.3 Vdc. The power meter indication should be between —2.91 and
—3.29 dB. If the indication is not in this range, adjust A26R91 (AM GAIN) for a power meter
indication within the given range.

34. Repeat steps 32 and 33 until the power level requirements are met for each step

NOTE

If adjustments of the calibration constants were made in this procedure,
the data thus stored in the ‘‘working memory area’ should be copied to
the “protected memory area” by pressing the following key sequence:
[SHIFT] [MHz] [1] [4] [Hz] [SHIFT] [kHZz] [5] [3] [4] [9] [Hz]. Wait for
“CALIBRATION RESTORED’ to be displayed in the ENTRY DISPLAY and
then press [INSTR PRESET].
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5-16. LEVELED RF OUTPUT ADJUSTMENTS

Reference

Performance Test: Maximum Leveled Output Power and Accuracy
Service Section: RF Section

Description

In this procedure, the RF output signal 1s checked in leveled mode An oscilloscope and detector are
used to adjust the Step Recovery Diode (SRD, internal to the SYTM) for optimum bias and to eliminate
the possible occurrence of ‘‘squegging’’.

In the next procedure, the ALC loop gain in each band is adjusted for optimum operation.

A final section checks the RF output signal with a Spectrum Analyzer for the appearance of squegging
in any of the bands and allows a last fine adjustment to eliminate any squegging that is observed.
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Figure 5-52. Leveled Power SRD Bias Adjustment Test Setup
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

Equipment
Oscilloscope . ... ... ... HP17TMA
10:1 Divider Probe, 2 Required .. ................... . . ........... HP10004D
Detector .. ... ... ... . . . . ... ... ................... HPB473C
Digital Voltmeter (DVM) . ... ... ... ... ... .. ..................... HP 3456A
Adapters:
APC 3.5 (f)to APC 3.5 (f) (HP 8340Bonly) .............. ... HP P/N 5061-5311
APC 3.5 (f)y — Type N (m) (HP 8341Bonly) ........... .. HP P/N 1250-1744
Dual Bananato BNC (f} ............ .. . . .. HP P/N 1251-2277
BNC (f) — ClipLead . ...... HP P/N 8120-1292
Procedure

MODULATOR OFFSET

1. Connect the DVM to A26TP3 (MOD LVL). Preset A26R88 (MO) fully clockwise {(Figure 5-53) Turn
the DUT's LINE switch ON and allow 30 minutes warm up.

2. Press [INSTR PRESET] on the DUT. Press [CW] [8] [GHz]. Press [SHI'FT] [METER] to bypass
the ALC circuit and allow direct control of the linear modulator circuit.

3 Adjust the front panel rotary knob (RPG) for a DVM indication of 0.00 V + 3 mV, then note the
Indication in the POWER dBm display. Adjust A26R88 (MO) counter-clockwise to decrease the
'POWER dBm indication by 0.2 dB.

LEVELED BIAS
4. Disconnect the DVM and connect the oscilloscope as shown in Figure 5-52.

5 Set the oscilloscope as follows:

DISPLAY ... . . .. .. ... CHANNEL A
CHANA ... . . . . .. . 0 02 v/Dw DC COUPLED
TRIGGER : EXT. POS
TIME/Div . i BmMS

6. On the DUT, press [INSTR PRESET] [START FREQ] [7] [GHz] [STOP FREQ] [1] [3] [.] [5] [GHz].
Press [SHIFT] [PWR SWP] [-] [2] [0] [dBm]. Press [SWEEP TIME] [5] [0] [msec].

Save this instrument state by pressing [SAVE] [2].

7. The oscilloscope display should be similar to Figure 5-54. Adjust A24R12 (MIN) so that all points
on the trace are reduced to the lowest possible voltage level (i.e., maximum negative voltage).
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Figure 5-53. SRD Bias Adjustments on A24 and A26
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$-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

HIGHEST
PEAK ADJUSTED
FOR MINIMUM
HEIGHT —_|
ANE N\
/ 2 WA

Figure 5-54. Oscilloscope Display at A26TP3 MOD L VL with no Squegging

8. On the DUT, press [INSTR PRESET] [SHIFT] [CF] and enter [2] [0] [0] [MHZz] for a CW step size
of 200 MHz. Press [SWEEP TIME] [5] [0] [msec] Press [SHIFT] [PWR SWP] to decouple the RF
attenuator and ALC, and enter [-] [2] [0] [dBm)]. Press [PWR SWP] [4] [0] [dBm] and [AM] to turn
the AM on. Press [CW][8] [GHz]. Thus puts the DUT in power sweep from —20 to +20 dB at any '
frequency selected

Save this instrument state by pressing [SAVE] [1].

9. Preset A24R1 (OFF A) (Figure 5-53), A24R2 (OFF B), A24R5 (X2C), A24R8 (X3C), and A24R11
(X4C) controls fully counter-clockwise.

10. Set the oscilloscope as follows:

[ o L O @] 1 0]
CHAN A ... e 0.05 v/Div DC COUPLED
CHANB ... .. .. e e 0.05 v/Div DC COUPLED

The oscilloscope display should look similar to Figure 5-55.
LEVELED POWER SRD BIAS ADJUSTMENT
11. Adjust A24R1 (OFF A) for optimum display as shown in Figure 5-55, Waveforms A, B, and C.

12. On the DUT, press [CW] [1] [3] [GHz]. Adjust A24R2 (OFF B) for optimum trace as shown in
Figure 5-55, Waveforms A, B, and C.

13 On the DUT, press [CW] [1] [0] [GHz]. Adjust A24R5 (X2C) to minimize the MOD LEVEL voltage
(Channel A) at the start of the power sweep and keep the MOD LEVEL power sweep trace straight
with no step or bows as it sweep up (see Figure 5-55, Waveforms D and E).
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

14.

15.

16.
17.

18

19.

20.

21.

22,

5-106

On the DUT, press [CW] [1] [7] [.] [5] [GHz]. Adjust A24R8 (X3C) for a MOD LEVEL trace as
described in step 13.

If the DUT 1s an HP 8341B, proceed with step 16.

On the DUT, press [CW] [2] [3] [.]1 [3] [GHZz] and adjust A24R11 (X4C) for a MOD LEVEL trace as
described in step 13.

Set the oscilloscope to DISPLAY A and set CHAN A to 0.02 V/Div.

Press [RECALL] [2] on the DUT. The oscilloscope display should be similar to Figure 5-54. Adjust
A24R12 (MIN) so that all points on the trace are reduced to the lowest possible voltage level (i.e.,
maximum negative voltage).

Onthe DUT, press [RECALL][1] [CW] [7] [GHz]. Set the oscilloscope for DISPLAY CHOP, CHAN
A to 0.5 v/Div, and CHAN B to 0.5 v/Dw.

Using the DUT's [ & ] and [ #] step keys, step through Band 2 from 7 to 13.4 GHz and check for
an optimum SRD bias trace (Figure 5-55, Waveform A, B, and C) at each step. If not optimum,
adjust A24R1 (OFF A) if the frequency is closer to 7 GHz, or adjust A24R2 (OFF B) if the DUT
frequency Is closer to 13 5 GHz If an adjustment 1s made, step through the entire band again,
making sure every step I1s optimized or acceptable if all the steps cannot be optimized

Using the DUT's [« ] and [#] step keys, step through Band 2 from 7 to 13.4 GHz and readjust
A24R5 (X2C) if necessary to improve the MOD LEVEL trace. Also, adjust A24R1 (OFF A) and
A24R2 (OFF B) if necessary to optimize the SRD Bias as in step 19 above. If any adjustments are
made, step through Band 2 again untl the SRD bias and the MOD LEVEL trace is optimized It will
not be possible to adjust the MOD LEVEL trace for optimum at each step, so adjust for best
compromise trace across Band 2 (see Figure 5-55, Waveforms D and E).

NOTE

The SRD bias trace is adjusted in Band 2 with A24R1 (OFF A) and A24R2
(OFF B) set for optimum. It should not require any other adjustments in
Bands 3 or 4, unless the SRD bias trace is bad as shown in Figure 5-55. If
either the OFF A or OFF B controls are adjusted in Bands 3 or 4, then
each band will have to be rechecked, starting with Band 2 at 7 GHz and
stepping through each band.

On the DUT, press [CW] [1] [3] [.] [5] [GHz). Using the DUT's [#] and [#] step keys, step
through Band 3 from 13.5 to 19.9 GHz and readjust A24R8 (X3C) if necessary to achieve the best
MOD LEVEL trace across Band 3.

if the DUT is an HP 8341B, proceed to the LINEAR MODULATOR ALC LOOP GAIN
ADJUSTMENTS.

On the DUT, press [CW] [2] [0] [.] [1] [GHz] Using the DUT's step keys, step through Band 4

from 20.1 to 26.5 GHz and readjust A24R11 (X4C) If necessary for the best MOD LEVEL trace

across Band 4.
sR
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

LINEAR MODULATOR ALC LOOP GAIN ADJUSTMENTS

Description

The following adjustments are performed to set the ALC loop gain for each band. The adjustment is
done in the power sweep mode, while sweeping the ALC loop from —20 to maximum power.

NOTE

If the A26 Linear Modulator assembly has not been replaced, adjust-
ments may not be necessary.

23. Connect CHAN A of the oscilloscope to A26TP3 (MOD LVL). Connect CHAN B to A25TP2 (DET).
Set up the oscilloscope as follows:

DISPLAY ... .. ... I o] 1[0 S
CHANA ........................ciieieieiuus......0.05VDivDC COUPLED
CHANB ......................cciiviiiiiiaen..... 0.05v/Div DC COUPLED
TRIGGER . ... . e e .... EXT. POS.
SWEEPVERNIER ................. .. .cceiciiiinacnaenannaenaaena... ON

24. On the DUT, press [INSTR PRESET] [SWEEP TIME] [5] [0] [msec]. Press [SHIFT] [PWR SWP]
[-1[2]1[0] [dBm]. Press [PWR SWP] [4][0] [dBm)]. Press [SHIFT] [CF] [2] [0] [0] [MHZz] and then
[AM] to turn AM on. Press [CW] [1] [0] [MHZz].

The oscilloscope display should be similar to Figure 5-56, Waveforms A and B It may be neces-
sary to adjust the SWEEP VERNIER to view the entire sweep
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d) .

1
il
- 1] _,,,-/
[~ | ]
et
A TYPICAL DET WAVEFORM B. TYPICAL MOD LVL WAVEFORM
AN
\ADJUST T0
THIS POINT

C. TYPICAL MOD LVL MINUS DET WAVEFORM
Figure 5-56. Typical MOD LVL and DET Waveforms for ALC Loop Gain Adjustment

NOTE

In steps 25 through 29, the oscilloscope display will be adjusted for the
most horizontal line. This adjustment is only concerned with the trace up
to where it deviates from a flat line (see Figure 5-56, Waveform C). This
point on the display will change position with frequency.

25. On the oscilloscope, invert CHAN B and select DISPLAY A+ B mode Using the DUT's step keys,
step the CW frequency through Band 0 from 10 MHz to 2.21 GHz and adjust A26R43 (HET) for the
most horizontal line across Band 0.

26 On the DUT, press [CW] [2] [.] [3] [GHz]. Using the DUT's step keys, step the CW frequency
through Band 1 from 2.3 to 6.9 GHz and adjust A26R45 (X1) for the most horizontal line across
Band 1. ‘

5-108 Adjustments HP 8340B/41B



) ‘ 5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)
27. On the DUT, press [CW] [7] [GHz]. Using the DUT's step keys, step the CW frequency through
Band 2 from 7 0 to 13 4 GHz and adjust A26R47 (X2) for the most horizontal line across Band 2.

28. On the DUT, press [CW][1]1[3] [.] [5] [GHz]. Using the DUT's step keys, step the CW frequency
through Band 3 from 13.5t0 19.9 GHz and adjust A26R49 (X3) for the most horizontal line across
Band 3.

If the DUT is an HP 8341B, proceed to LEVELED BIAS, BANDS 2 THROUGH 4
29. Onthe DUT, press [CW][2] [0] [GHz]. Using the DUT's step keys, step the CW frequency through
Band 4 from 20.0 to 26.4 GHz and adjust A26R51 (X4) for the most horizontal line across Band 4.
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Figure 5-57. Leveled Bias Adjustment Setup, Bands 2 through 4

LEVELED BIAS, BANDS 2 THROUGH 4

30. Remove the oscilloscope probes and connect the detector and oscilloscope as shown in Figure
5-57. On the DUT, press [INSTR PRESET] [RECALL] [2] Press [SWEEP TIME] [AUTO] Press
[SHIFT] [PWR SWP] [-] [2] [0] [dBm].

31 Setthe oscilloscope for A vs B mode and set the oscilloscope’s horizontal sensitivity (CHAN B) for
1 V/Div and vertical sensitivity (CHAN A) for 0.005 V/Div. Adjust the oscilloscope’s position con-
trols to display the swept RF output

HP 8340B/41B Adjustments



5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

32.

33

34.

5-110

Using the DUT's front panel rotary knob (RPG), vary the ALC level from —20 dBm to +20 dBm.
Look for squegging as shown in Figure 5-58. As the power level is increased, you will need to
decrease the vertical sensitivity (CHAN A) and adjust the vertical positions on the oscilloscope. If
any squegging occurs, examine the ENTRY DISPLAY to determine the requested ALC level. If the
ALC level is at or below the maximum specified leveled power, adjust A24R5 (X2C) counter-
clockwise to eliminate the squegging If the ALC level s above maximum leveled power, what you
are seeing 1s probably the RF output going unieveled and cannot be adjusted out

NOTE

Squegging on the oscilloscope display may appear as shown in Figure
5-58 (power spikes and oscillations) or it may appear as power spikes
without the oscillations. In either case the appropriate adjustment
should be made to eliminate the squegging.

Figure 5-58. Oscilloscope Display with Squegging Present

Onthe DUT, press [START FREQ] [1]1 [3]1[.] [5] [GHz] [STOP FREQ] [2] [0] [GHz] [SHIFT] [PWR
SWP] [-]1 [2] [0] [dBm]. Set the oscilloscope’s vertical sensitivity to 0 005 V/Div vary the ALC
level as in step 32 and check for squegging. If any squegging occurs, examine the ENTRY DIS-
PLAY to determine the requested ALC level. If the ALC level is at or below the maximum specified
leveled power, adjust A24R8 (X3C) counter-clockwise to eliminate the squegging. If the ALC level
is above maximum leveled power, what you are seeing is probably the RF output going unleveled
and cannot be adjusted out.

If the DUT 1s an HP 8341B, proceed to step 35.

Onthe DUT, press [START FREQ] [2] [0] [GHz] [STOP FREQ] [2] [6] [.][5] [GHZ] [SHIFT] [PWR
SWP] [-]1 [2] [0] [dBm] Set the oscilloscope's vertical sensitivity to 0.005 V/Div. Vary the ALC
level as in step 32 and check for squegging. If any squegging occurs, examine the ENTRY DIS-
PLAY to determine the requested ALC level If the ALC level I1s at or below the maximum specified
leveled power, adjust A24R11(X4C) counter-clockwise to eliminate the squegging If ihe ALC level
is above maximum leveled power, what you are seeing is probably the RF output going unleveled
and cannot be adjusted out.
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

35. On the DUT, press [SHIFT] [PWR SWP] [0] [dBm] to set the ALC level at 0 dBm and then press
[START FREQ] [1] [4] [GHz]. Slowly rotate the DUT's RPG clockwise while watching the
oscilloscope display for squegging. If any squegging is seen. stop at the start frequency at which
it occurs If the squegging occurs in Band 3 (13.5 to 20 GHz), adjust A24R8 (X3C) counter-
clockwise until the squegging is gone If the squegging occurs in Band 4 (20 to 26.5 GHz). adjust
A24R11 (X4C) counter-clockwise until the squegging I1s gone

36. Repeat step 35 for ALC levels of —5 dBm, —10 dBm and —15 dBm.
NOTE

If adjustments of the Cal Constants were made in this procedure, the Cal
Constants data stored in the “working memory’’ should be copied into
the *‘protected memory” by pressing [SHIFT] [MHz] [1] [4] [Hz] [SHIFT]
[kHz] [5] [3] [4] [9] [Hz]. Wait for “CALIBRATION RESTORED" to be
displayed in the ENTRY DISPLAY, then press [INSTR PRESET].

LEVELED SQUEGGING TEST USING A SPECTRUM ANALYZER

Description

The DUT's RF output signal 1s down converted using a Local Oscillator (LO) and a mixer. The IF output
of the mixer is fed to a spectrum analyzer Any squegging of the DUT will appear as a spurious
response on the IF signal.

This test should be performed after SYTM tracking and delay, and SRD unleveled bias adjustments.

Equipment

Synthesized Sweeper .....................-........... HP 8340B Option 001
10 dB Attenuator ... ... ... .. uu...i.v.......HP 8493C Option 010
Mixer .. ‘ . . s iiiiiiiiiia....... HPP/N 0955-0307
Spectrum Analyzer ... ‘ . . Seei--e..........HP 8566B
Adapters:

APC35(f)ToTypeN(m) ... ....... Co . HP P/N 1250-1744

(required if DUT is an HP 8341B)
APC35(Hto APC35(f) ... .. ... i HP P/N 5061-5311

(required if DUT is an HP 8340B)

37. Connect equipment as shown in Figure 5-59 Connect the mixer LO input port directly to the LO
RF output connector to obtain maximum mixer LO input level Allow at least 30 minutes warm up
time.

38 Press the LO [INSTR PRESET]. Press [START FREQ] and enter [6] [.] [4] [GHz]. Press [STOP
FREQ] and enter [1] [2] [.] [9] [GHz]. Press [POWER LEVEL] and enter [1] [0] [dBm]. Press
[SHIFT] [CF] and enter [1] [0] [0] [MHZ] for a step size of 100 MHz. Press [MANUAL] SWEEP and
enter [6] [.] [4] [GHZz] to set the LO to CW at 6 4 GHz.

39. On the DUT. press [INSTR PRESET]. Press [START FREQ] and enter [7] [GHz]. Press [STOP
FREQ] and enter [1] [3] [.]] [5] [GHz]. Press [POWER LEVEL] and using the front panel rotary
knob, adjust for maximum leveled power (just before the UNLEVELED light comes on). Press
[SHIFT] [CF] and enter [1] [0] {0] [MHZ] for a step size of 100 MHz. Press [MANUAL] SWEEP and
enter [7] [GHz] The mixer IF frequency is now 600 MHz.

HP 8340B/41B Adjustments

5-111



5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

40. Setthe spectrum analyzer for FULL SPAN of 0-2.5 GHz. Set RES BW for 300 kHz. Set VIDEO BW
for 100 kHz. Set START FREQ to 590 MHz. Set STOP FREQto 800 MHz. Set REFERENCE LEVEL
to —10 dBm. Set ATTEN to 0 dB. Press HOLD to retain these settings. The 600 MHz IF signal

41.

should be near the left side of the spectrum analyzer CRT.

Using the [ ] key on both the DUT and the LO, step through Band 2 observing the spectrum
analyzer display at each step. There may be signals due to mixing products, and/or squegging.
Mixing products will appear as low level signals. Squegging signals will appear as a higher ampli-
tude signal as shown in Figure 5-60. If squegging occurs, adjust A24R5 (X2C) slightly CCW to
eliminate the squegging. Note, if the control is adjusted and there is no effect on the signal, the

signal is probably a mixing product,

NOTE

Test for squegging at power levels from maximum leveled power to —20
dBm in 5 dB increments.
SYNTHES|ZED SWEEPER

puT {LOCAL OSCILLATOR)
o N & N

dod asads -5 99

( } aa
@ag o gda oo
cood .o _oa 00 oo

S+ =1
gog aoooga —~ oo

ggaaa
4aad a oaa l_J ES Eggg

aonon

ooo

cood o dd 00 oo
=IRv] O O O eoo on

a O

RF ADAPTER
ouTPUT APC 3. (5(,f) OUTPUT
(83418 ONLY)
r- .\ ATT1EOB;‘UBATOR m
RF A LO
p—Tk \<\<y,
o/ T
SPECTRUM ANALYZER PACDAPTE(H”
APC-3.5
= = to APC-3 5(1)
. O ol o oo od (83408 ONLY)
. hd doo g
GO0 aa gy
o0 dd o o O
caa oa <o =geos
coaoa gmn ) Egggg
moooa ood 00 0000
L= s O @=© O
a4
RF
INPUT
S

Figure 5-59. Leveled Squegging Test Setup

42. On the DUT, press [SHIFT] [PWR SWP] and enter the maximum ALC power level that willbe a 5
dB increment below max leveled power (i.e., 15, 10, 5). Repeat step 41 at this power level. Enter
the next 5 dB increment and repeat step 41 until the test for squegging has been performed from

maximum leveled power to —20 dBm,

43. For Band 3, press the LO [START FREQ] and enter [1] [2] [.] [9] [GHz]. Press [STOP FREQ] and

5-112

enter [1] [9] [.] [4] [GHz]. Press [MANUAL] and enter [1] [2] [.] [9] [GHz].
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

44. On the DUT, press [START FREQ] and enter [1] [3] [.] [5] [GHz]. Press [STOP FREQ] and enter
[2] [0] [GHz]. Press [POWER LEVEL] and using the front panel rotary knob, adjust for maximum
leveled power. Press [MANUAL] and enter [1] [3] [.] [5] [GHZz].

45. Using the step keys as described in step 41, step through Band 3. If squegging occurs, adjust
A24R8 (X3C) slightly CCW to eliminate the squegging.

NOTE

Test for squegging at power levels from maximum leveled power to —20
dBm in 5 dB increments.

46. On the DUT, press [SHIFT] [PWR SWP] and enter the maximum ALC power level that will be a 5
dB increment below max leveled power (i.e., 10,5). Repeat step 45 at this power level. Enter the
next 5 dB increment and repeat step 45 until the test for squegging has been performed from
maximum leveled power to —20 dBm This completes Leveled RF Output Adjustments for an HP
8341B. If testing an HP 8340B, continue with step 47

Figure 5-60. Squegging Displayed on Spectrum Analyzer
47. For Band 4, press the LO [START FREQ] and enter [1] [9] [.] [4] [GHz]. Press [STOP FREQ] and
enter [2] [5] [.] [9] [GHz]. Press [MANUAL] and enter [1] [9] [.] [4] [GHZ].

48. Press the DUT's [START FREQ] and enter [2] [0] [GHz] Press [STOP FREQ] and enter [2] [6][.]
[5] [GHz]. Press [CONT] and [POWER LEVEL] Adjust the DUT front panel rotary knob for
maximum leveled power. Press [MANUAL] and enter [2] [0] [GHz]
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

49. Use the step keys to step through Band 4. If squegging occurs, adjust A24R11 (X4C) slightly CCW
to eliminate the squegging.

NOTE

Test for squegging at power levels from maximum leveled power to —20
dBm in 5 dB increments.

50 Pressthe DUT's [SHIFT] [PWR SWP] and enter the maximum ALC power level that will be a 5 dB
Increment below max leveled power (i.e., 5, 0, —5). Repeat step 49 at this power level. Enter the
next 5 dB increment and repeat step 49 until the test for squegging has been performed from
maximum leveled power to —20 dBm.
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5-17. RF OUTPUT POWER FLATNESS ADJUSTMENT

Reference

Performance Test: Maximum Leveled Output Power and Accuracy
Service Section: RF Section

Description

This procedure adjusts the DUT's RF output power flatness across the entire frequency range Flat-
ness is adjusted by using an oscilloscope to view the power meter's recorder output while sweeping.
Flatness corrections are made by modifying the appropriate Calibration Constants
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Figure 5-61. RF Output Power Flatness Setup
Equipment
OSCIIOSCOPE .. oottt i . HP1741A
Power Meter ... ...\, HP 436A
POWEr SENSOT .« o oot oot e e e e, HP 84B5A
POWEE SBNSOr . ot i it e e . HP 8481A
Adapters:
APC35(f)toAPC35(f) .......................vv...... HPP/N 5061-5311
(required for HP 8340B to HP 8485A connection)
APC35(f) — TypeN(M) .......... ... .. c.vv..... HP P/N 1250-1744
(required for HP 8341B to HP 8485A connect|on)
APC35(ftoTypeN{® ....................c..oonvn.-.. HPP/N1250-1745

(required for HP 8340B to HP 8481A connection)
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5-17. RF OUTPUT POWER FLATNESS ADJUSTMENT (Cont’d)

Procedure

1. Calculate a correction factor for the HP 8485A Power Sensor as follows:

Find the CAL FACTOR end points (0.05 GHz and the maximum DUT RF Output frequency) by
either using a calculator to find the best straight line approximation to the CAL FACTOR curve in
percent or by using a straight edge for the best straight line approximation on the CAL FACTOR
curve located on the body of the power sensor.

Convert both end points to dB using the foliowing equation:
Endpoint (dB) = —10log(endpoint(%)/100)
Calculate the slope as follows:
HP 83408B:
Slope (dB/GHz) = [26 5 GHz Endpoint (dB) — 0.05 GHz Endpoint (dB)]/26 45
HP 8341B:
Slope (dB/GHz) = [20 GHz Endpoint (dB) — 0.05 GHz Endpoint (dB)]/19.95

2. Connect the HP 8485A power sensor to the power meter and then turn the DUT'’s and the power
sensor’s LINE switches ON. Connect the oscilloscope as shown in Figure 5-61. Allow 30 minutes
for the equipment to warm up.

3. Calibrate and zero the power meter. On the DUT, press [INSTR PRESET] [CW] [4] [.] [5] [GHz]
and then [RF] to turn the RF off Zero the power meter. To ensure that the power meter is properly
zeroed, select WATT mode, and press the ZERO button until the power meter indicates < 0.02 on
the most sensitive range. Select the dBm MODE on the power meter.

4. Onthe DUT, press [INSTR PRESET] [START] [2] [.] [4) [GHz]. Press [POWER LEVEL] [0] [dBm)]
[SWEEP TIME] [5] [sec]. Press [SLOPE], enter the slope calculated in step 1, and terminate the
entry by pressing [dBm]. Save this instrument state by pressing [SAVE] [1].

5. Set the oscilloscope to A vs B. Set the horizontal sensitivity (CHAN B) for 1 V/Div and the vertical
sensitivity (CHAN A) for 0.1 V/Div. Adjust the oscilloscope's vertical position control to center the
trace on the oscilloscope. Adjust the horizontal position control to display the entire trace.

6. On the DUT, press [INSTR PRESET] [CW] [1] [4] [GHZz] [SHIFT] [POWER LEVEL] [.] [0] [5]
[dBm] [POWER LEVEL] [-] [1] [dBm]. Press RANGE HOLD on the power meter and set the CAL
FACTOR % dial for the 14 GHz CAL FACTOR indication on the power sensor.

7. Using the DUT's front panel rotary knob (RPG), increase the power level until the power meter
indicates 0 dBm. The output power sensitivity on the DUT is 0.05 dBm so adjust the power level
for the closest reading to 0 dBm if you cannot adjust for exactly 0 dBm.

8. Adjust the oscilloscope’s CHAN A position control to place the dot on the center horizontal
graticule. Determine the dB/Div sensitivity of the oscilloscope by rotating the DUT's rotary knob
until the dot is 1 major graticule above the center graticule. Determine the sensitivity by reading the
power level on the power meter. Repeat this process and determine the sensitivity for the second
major graticule above the center graticule and the two major divisions below the center graticule.
Once the oscilloscope is calibrated in this manner, you can use the oscilloscope's display to
determine the power flatness of the trace. The scope should now be set up for 2.4 GHz/Div (X-
Axis) and approximately 0.4 dB/Div (Y-Axis).
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5-17. RF OUTPUT POWER FLATNESS ADJUSTMENT (Cont’d)

9. Set the power meter's CAL FACTOR % dial to 100%. Press [RECALL] [1] on the DUT. Set the

oscilloscope for maximum PERSISTENCE and minimum BRIGHTNESS. On the DUT. Press
[SHIFT] [GHz] [1] [4] [Hz] [SHIFT] [MHz] [1] [2] [Hz] [SHIFT] [kHz] [2] [2] [HZ] to access Cal
Constant 14.

NOTE

Refer to Figure 5-62 to determine the effect the following adjustments
have on the flatness of the RF output.

NOTE

The bandcross points seen on the oscilloscope can be used as a fre-
quency reference for the following adjustments. The frequency of the
bandcross points are, from left to right, 7.0, 13.5, and in the case of the
HP 8340B, 20.0 GHz. The bandcross points are the points at which the
sweep pauses and the power drops to a minimum for an instant.

Adjust Cal Constant 14 for the flattest trace from 2.4 to 9 GHz

Press the DUT's [ & ] step key to access Cal Constant 15 and adjust Cal Constant 15 and A27R4
(BK PT1) for the flattest trace from 9 to 20 GHz.

If adjusting an HP 8340B, press the DUT's [« ] step key to access Cal Constant 16. Adjust Cal
Constant 16 and A27R8 (BK PT2) for the flattest trace from 20 to 26.5 GHz.

Repeat these adjustments until the flattest trace is obtained from 2.4 to the maximum DUT RF
Output frequency.

BREAKPO|INT
1 POT
BREAKPOINT
2 POT
~
- \
CAL CONSTANT
NO. 14 CAL CONSTANT ‘/
NO. 15
CAL CONSTANT
NO. 16
2.3GH2 9GHz 19GHz 20GHz

Figure 5-62. Relationship of Flatness Adjustments Diagram
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5-17. RF OUTPUT POWER FLATNESS ADJUSTMENT (Cont’d)

10

11.

12.

13.

14.

15.

16.
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Figure 5-63. Flatness Adjustment Location

Set the oscilloscope's PERSISTENCE to minimum On the DUT, press [MANUAL] [2] [.] [4]
[GHz] and [SLOPE] to turn the slope off Adjust the CAL FACTOR % dial on the power meter for
the 2.4 GHz CAL FACTOR indication on the power sensor

On the DUT, press [SHIFT] [GHz] [4] [4] [Hz] [SHIFT] [ENTRY OFF] to access Cal Constant 44.
On the power meter, press RANGE HOLD to turn it off. Adjust Cal Constant 44 for a 0 dBm
indication on the power meter

Turn the power meter off and disconnect the HP 8485A power sensor. Connect the HP 8481A
power sensor and turn the power meter on. Allow 15 minutes for the sensor to stabilize and then
zero and calibrate the power meter.

On the DUT, press [INSTR PRESET] [START FREQ] [1] [0] [MHz] [STOP FREQ] [2] [.] [4] [GHz]
[MANUAL] [1] [0] [0] [MHz] [POWER LEVEL] [0] [dBm]. Set the power meter's CAL FACTOR %
dial for the 100 MHz CAL FACTOR indication on the power sensor.

Connect the power sensor to the DUT's RF output and then press [RF] on the DUT to turn the RF
off. Zero the power meter. To ensure that the power meter is properly zeroed, select WATT mode,
and press the ZERO button until the power meter indicates < 0.02 on the most sensitive range.
Select the dBm MODE on the power meter.

Press [RF] on the DUT to turn the RF on Allow a few seconds for the power meter to stabilize and
then note the power meter indication. This power level will be P3 in the foliowing equation

Press [MANUAL] [2][.][4] [GHz] on the DUT. Set the power meter's CAL FACTOR % dial for the
2.4 GHz CAL FACTOR indication on the power sensor. Note the power meter indication. This
power level will be P4 in the folliowing equation

Calculate the value of P using the following equation.

P = (1.044 X P3) — (0.044 X P4)
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5-17. RF OUTPUT POWER FLATNESS ADJUSTMENT (Cont’d)

17. On the DUT, press [SHIFT] [GHz] [1] [3] [Hz] [SHIFT] [MHz] [1] [2] [Hz] [SHIFT] [kHz] [2] [2]
[Hz] to access Cal Constant 13. Adjust Cal Constant 13 for a power meter indication of P. Adjust
A25R108 (LOFS) (Figure 5-63) for a 0 dBm indication on the power meter.

AM OFFSET

18 Onthe DUT, press [CW][4][.][5] [GHz] [POWER LEVEL] [0] [dBm]. Set the power meter’'s CAL
FACTOR % dial for the 4.5 GHz CAL FACTOR indication on the power sensor. Adjust the DUT's
rotary knob for a 0 dBm indication on the power meter.

19. On the DUT, press [SHIFT] [GHz] [4] [3] [Hz] [SHIFT] [ENTRY OFF] to access Cal Constant 43.
Adjust Cal Constant 43 for no more than 0.05 dB change in the power meter indication when
turning [AM] on and off.

ADC CAL CONSTANTS

20. On the DUT, press [SHIFT] [PWR SWP] [0] [dBm] to decouple the RF attenuator and the ALC and
to set the ALC at 0 dBm. The RF attenuator should also be at 0 dB. If it is not, use the [ & ] step key
to set it to 0. Press [AM] to turn the AM on.

21. On the DUT, press [SHIFT] [GHz] [4] [2] [Hz] [SHIFT] [ENTRY OFF] to access Cal Constant 42.
Adjust Cal Constant 42 so the DUT's POWER dBm display shows 0 00 dBm.

22. On the DUT. press [SHIFT] [PWR SWP] [-][2] [0] [dBm] to set the ALC level to —20 dBm. Press
[SHIFT] [GHZz] [4] [0] [Hz] [SHIFT] [ENTRY OFF] to access Cal Constant 40 and adjust Cal
Constant 40 so the DUT's POWER dBm display shows —20.00 dBm.

23. On the DUT, press [CW] [1] [.] [5] [GHz]. Press [SHIFT] [GHz] [3] [9] [Hz] to access Cal Con-
stant 39 and adjust Cal Constant 39 so the DUT's POWER dBm display shows —20.00 dBm.

NOTE

If adjustments of the Cal Constants were made in this procedure, the Cal
Constants data stored in the “working memory" should be copied into
the “‘protected memory” by pressing [SHIFT] [MHz] [1] [4] [Hz] [SHIFT]
[kHz] [5] [3] [4] [9] [Hz]. Wait for “CALIBRATION RESTORED™ to be
displayed in the ENTRY DISPLAY, then press [INSTR PRESET].
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5-18. PULSE ADJUSTMENTS

Reference

Performance Test:

Pulse Modulation Video Feedthrough

Service Section. RF Section

Description

Pulse Modulation Rise, Fall, and Delta Time, Pulse Modulation Accuracy; and

The detector sample-and-hold balance is adjusted for best continuity across the trailing edge of the
pulse waveform. The timing is adjusted for maximum negative level.

The integrator gate balance 1s set for the flattest pulse envelope
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Figure 5-64. Pulse Adjustment Setup
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5-18. PULSE ADJUSTMENTS (Cont’d) .

NOTE

The following adjustments are required if any of the following four
assemblies have been replaced or if any of the controls listed after each
assembly have been adjusted or replaced.

A11 High Band Detector (Bands 1 - 4)

A21 Pulse Modulator Assembly, A21R45 (ON DELAY-INT), A21R47 (OFF
DELAY)

A25 ALC Detector Assembly, A25R58 (BAL)

A26 Linear Modulator Assembly, A26R7 (BAL)

Equipment
Synthesized Sweeper .................ciiviennnaae...... HP 8340B Opt. 001
Pulse Generator ...................c... ... i ieiiiiiiie.a..... HP8012B
OSCIllOSCOPE .« ..ttt e .HP1741A
10.1 DividerProbe ....................... Ceieiieieaiaiee.o.... HP10004D
Y= S HP P/N 0955-0307
Digital Voltmeter .. ..... ... ... ... ... ... Ceeteeeiaiieiieae..... HP 3456A
Amplifier .......... e eiiieeeeiieiiieiaa.... HP B447F
Low Pass Filter .... ... .. ... ....... e HP P/N 9135-0260
10 dB Attenuator e e e e e HP 8493C Option 010
Adapters:
APC35(HtoAPC35(f) ....................... ...... HPP/N5061-5311
(required if DUT is an HP 8340B) .
APC35(fitoType-N(m) ................... e ... HPP/N1250-1744
(required if DUT is an HP 8341B)
BNC (f)to DualBanana ................. iieiieine.a.... HPP/N1251-2277
BNCTee ........... e eiiiiiieiiieiieneaao.... HP P/N 1250-0781
Procedure

If the DUT is equipped with Option 006, Delete Pulse Modulation, proceed directly to step 16.
DETECTOR SAMPLE AND HOLD BALANCE ADJUSTMENT
1 Connect equipment as shown In Figure 5-64. Allow at least 30 minutes warmup.

NOTE

The A21, A25, and A26 PC boards must not be placed on extender
boards in this adjustment procedure. Also, the cables connected to
detectors A11 and A12 are especially designed for low capacitance and
only these cables may be used during adjustment procedures.

2. Set the oscilloscope as follows.

DISPLAY oot e e e e e CHOP
MODE . .o et e .. MAIN
MAG X5 - .+ oo oo e e _ON
CHA oo 0,005 V/Div AC COUPLED
CHB oot :.H.:...:.:.,.:,=,==_5V/D|v500hms .
TIME DIV . o e .2 usec

Connect CH A probe to A26TP2 (DET)
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5-18. PULSE ADJUSTMENTS (Cont’d) .

3. Set the pulse generator for a pulse width of 4 microseconds, a pulse period of 10 microseconds,
and amplitude = +3 Volts high and 0 Volts low. Remember that CHAN B is inverted and X5 MAG
is on.

4. Onthe DUT, press [INSTR PRESET]. Press [PULSE] ON. Press [CW] and enter [5] [GHz]. Press
[SHIFT}[PWR SWP] and enter [0] [dBm]. Use the step keysto stepin 10 dB RF attenuation. If the
DUT does not include an RF attenuator, connect a 10 dB pad to the RF output. Set A21R45 (ON
DELAY-INT), A21R47 (OFF DELAY), and A21R44 (ON DELAY-SYS) fully counterclockwise. (See
Figure 5-65.)

Check that the DUT is leveled (the UNLEVELED light is not it).

5 Set the oscilloscope to 1 usec/Div the CH A trace should be similar to Figure 5-66

i

P

N\

N,

\ /
\Y}

ADJUST FOR SAME LEVEL.

Figure 5-66. Typical A26TP2 (DET) Pulse Waveform
6. Adjust A25R58 (BAL) control for best continuity (flat line) across the pulse trailing edge. (NOTE:
A25 must not be on an extender board when viewing trace.).
SAMPLE AND HOLD TIMING ADJUSTMENT

7. Set the pulse generator for a pulse width of 120 nanoseconds. On the DUT, press [SHIFT] [PWR
SWP] and enter [—] [1] [0] [dBm]. Then press [SHIFT] [SLOPE] and use the [STEP] keys to set
attenuator to —10 dB.

8. Connect the DVM to A26TP3 (MOD LVL). Adjust A21R45 (ON DELAY-INT) and A21R47 (OFF
DELAY) for the most negative reading.

9. Set the DUT controls as shown below:

a Press [SHIFT] [PWR SWP] and use [STEP] keys to set attenuator to —10 dB.
b Use keys to enter [0] [dBm]
¢ Press [CW] and enter [5] [GHz]

10. Set the oscilloscope to 0.2 usec/DIV and adjust the Pulse Generator to a 1 usec pulse. ‘
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5-18. PULSE ADJUSTMENTS (Cont’d)

11. Connect the output IF port of the mixer to CH A of oscilloscope and set oscilloscope to 50 Ohm
input and .005 V/DIV.

12 At the Local Oscillator, make settings as follows:

a. Press [INSTR PRESET] [CW] and enter [4] [.] [9] [5] [GHz].
b. Press [POWER LEVEL] and enter [1] [0] [dBm].

13. Turn pulse ON and then OFF alternately by pressing [PULSE] pushbutton Adjust A25R58 BAL
control so that the peak-to-peak amplitude of the envelope disiplayed on the oscilloscope 1s the
same value with pulse on and pulse off

INTEGRATOR GATE BALANCE ADJUSTMENT

14. Set the pulse generator for a pulse width of 5 microseconds and a pulse period of 20 microse-
conds. Set oscilloscope to 1 psec/Div.

15 On the DUT, press [PULSE] [SHIFT] [AM] and adjust A26R7 BAL for the flattest pulse envelope
on the CH A display.

Press [AM] OFF and the pulse envelope should be flatter. Proceed to step 23.
SLOW PULSE MODULATION, COURSE ADJUSTMENT
NOTE

Steps 16 through 22 should only be performed for HP 8340Bs that are
equipped with 006, Delete Pulse Modulation. Steps 23 through 28 should
be performed for all DUTs.

16. Connect the instruments as shown in Figure 5-67

0SCILLOSCOPE

g -
° - : Q EE@
[w] ad
o [N NS
‘o =] —_
:]: § O
OO 8§ 08 J
DuUT L: oaoo ® 0® PULSE GENERATOR
/ CHAN A CHAN B
ooog
DDDD§| A26TP3
gggg a] MoDLVL J
o
gooo|*®
noonjg
_— o
UL)S o QUTPUT
Egzﬁ Off PULSE BNC
2080 TEE
i u’g o
\ LR \

Figure 5-67. Pulse Modulation Rise and Fall Time Test Setup
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5-18. PULSE ADJUSTMENTS (Cont’d)

17. Set up the pulse generator for a 25 kHz, 5 Vpk (10 Vp-p), square wave.

18. Set the oscilloscope as follows:

DISPLAY . . e . e e . CHANNEL A
CHAN A .. e . 005 v/Div (AC)
CHANB ....... ... . e, Ceiiieiaee.... 2.0V/Div (50 Ohm)
TRIGGER . ... i e etiv....... CHANB
TIME/Div ......... e e B ... 5pusec

19. On the HP 8340B (Option 006), press {[CW] [1] [GHz] [POWER LEVEL] [5] [dBm] [SHIFT] [AM]
[SHIFT] [PULSE].

20. Adjust A26R7 (BAL) and A25R58 (BAL) full clockwise. The oscilloscope display should look sim-
ilar to Figure 5-68, waveform a.

21. Adjust A25R58 (BAL) for an oscilloscope display as shown in Figure 5-68, waveform b.
22. Adjust A26R7 (BAL) for an oscilloscope display as shown in Figure 5-68, waveform ¢
SLOW PULSE MODULATION FINE ADJUSTMENT

23. Connect the equipment as shown in Figure 5-69. Connect the mixer directly to the local
oscillator's RF output to obtain the maximum LO drive to the mixer. Connect the BNC tee directly
to the DUT's PULSE connector. Allow 30 minutes for the instruments to warm up.

24. Set the oscilloscope as follows:

DISPLAY ... e e seeev........ CHANNEL B
CHAN A .. . e e 0.1 V/Div, 50 Ohms
CHANB . .... ... .. ... ... e e ... 5V/Div, 50 Ohms
TRIGGER . .... .. .. . e . .... INT,CHANB
TIME/Div . ... e . . .... 5usec

25. Set up the pulse generator for a 25 kHz (8 divisions on the oscilloscope), 5V peak (10 V p-p) square
wave. The damage level for the DUT’s PULSE input is +12V —20V so do not overdrive the input.

26. On the DUT, press [INSTR PRESET] [CW] [2] [GHz] [POWER LEVEL] [0] [dBm] [SHIFT]
[PULSE].

NOTE

For best accuracy in this test, the LO drive to the mixer should be > -+4
dBm.

27. On the LO, press [INSTR PRESET] [CW] [1] [.] [9] [5] [GHz] [POWER] [LEVEL] [1] [0] [dBm].

28. Press DISPLAY A on the oscilloscope. Adjust A21R30 (LSYM) so that the 50% points on the pulse
envelope cover four vertical graticules on the oscilloscope (50% duty cycle).

29 On the DUT, press [CW] [3] [GHz]. On the LO, press [CW] [2] [.] [9] [5] [GHz]. Adjust A21R29
(HSYM) so that the 50% points on the pulse envelope cover four vertical graticules on the
oscilloscope (50% duty cycle).
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5-18. PULSE ADJUSTMENTS (Cont’d) '

LOCAL HP 1741A

OSCILLATOR 0SC | LLOSCOPE
; 0% Eﬁ@)
o o8 @) @
O e 0§ kY
RE o LOW PASS o oo SR

ouTPUT FILTER AMPLIFIER CHAN AJ CHAN B

LO iF — ]
V>/ l\_[ ksas
MIXER T &

PULSE GENERATOR

1048
ATTENUATOR
ADAPTER
APC-3.5(f)

to N{m)
(83418 ONLY)

ooooo ooo (O (8

000 o

0U0pb oo DO o0Do: Dooo
poopn 82 — goo o ooo
oooo oo ()

oooo o . ooooo ooog

ADAPTER
APC-3.5(t)
to APC-3.5(f)
(83408 ONLY)

buT

Figure 5-69. Slow Pulse Modulation Fine Adjust Setup

"

5-128 Adjustments HP 8340B/41B



5-19. EXTERNAL MODULE LEVELING ADJUSTMENT

Reference

Performance Test: None
Service Section: RF Section

Description

In this procedure, the DUT’s RF output is connected to an external detector and the detector’s output
is then connected to the DUT's XTAL LEVELING input and a DVM_ The DUT Is then set to external
module leveling, 0 dBm and 10 dBm. At both levels, the DUT’s Cal Constants are adjusted for the
correct DVM reading and the correct POWER dBm DISPLAY reading.

DUT DIGITAL VOLTMETER
I/ \‘
|—EEESSEZ‘E 0
Egg DDDEEE{:E; EE a EEEEEEEEEE I
EXT
INPUT QUTPUT
e £
ADAPTER ADAPTER
APC-3.5(f) [ﬁ' APC-3 §(f)
t?agigﬁaoﬂ” H :gaggg)ouu)
../
DETECTOR
\. L J
BNC TEE
Figure 5-70. External Module Leveling Adjustment Setup
Equipment
Digital Voltmeter (DVM) .......................cccooovean........ HP 3456A
Detector, Positive .. ... ..............HP8473C Option 003
Adapters-
APC 35 (f) to APC 35 (f) e iii...... HPP/N5061-5311
(required for HP 8340B only)
APC35(fitoType N(m) ...... ‘ HP P/N 1250-1744
(required for HP 8341B only)
BNC (fitoDualBanana ...................... . .. HP P/N 1251-2227
BNC T8 .. oottt e e e HP P/N 1250-0781
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5-19. EXTERNAL MODULE LEVELING ADJUSTMENT (Cont’d)

Procedure

1.

5-130

Connect the equipment as shown in Figure 5-70. Turn the DUT's LINE switch ON and allow 30
minutes for the equipment to warm up.

On the DUT, press [INSTR PRESET] [CW] [4] [GHz] [AM] [SHIFT] [XTAL] [0] [dBm] to turn AM
on and to set the DUT to external module power leveling of 0 dBm. Press [SHIFT] [GHz] [3] [5]
[Hz] [SHIFT] [MHz] [1] [2] [Hz] [SHIFT] [kHz] [2] [2] [HZ] to access Cal Constant 35.

NOTE

If, in step 3, Cal Constant 35 is adjusted for a negative voltage reading on
the DVM (i.e., —0.002V), it is possible that the DUT's OVERMOD annun-
ciator will turn on. If this occurs, rotate the DUT’s rotary knob to turn the
OVERMOD annunciator OFF and then adjust the DVM for the proper volt-
age reading.

Using the DUT's front panel rotary knob, adjust Cal Constant 35 (range is —100 to +100) until the
DVM reads 0.000 V = 2 mV.

Using the DUT's [ & ] step key, access Cal Constant 37. Using the DUT's rotary knob, adjust Cal
Constant 37 (range is —100 to +100) until the DUT's POWER dBm display indicates 0.0 dBm.

On the DUT, press [SHIFT] [XTAL] [1] [0] [dBm] to set the external module power to +10 dBm.
Press [SHIFT] [GHz] [3] [6] [Hz] [SHIFT] [ENTRY OFF] to access Cal Constant 36.

Using the DUT's rotary knob, adjust Cal Constant 36 (range is —100 to +100} until the DVM reads
03V x 2mV.

Using the DUT's [ ] step key, access Cal Constant 38. Using the DUT's rotary knob, adjust Cal
Constant 38 (range is —100 to +100) until the DUT's POWER dBm display indicates 10.0 dBm.

Repeat steps 2 through 8 to ensure that the adjustments are within tolerance.

On the DUT, press [SHIFT] [MHz] [1] [4] [Hz] [SHIFT] [kHz] [5] [3] [4] [9] [Hz]. Wait for
“CALIBRATION STORED'' to be displayed in the DUT's ENTRY DISPLAY and then press [INSTR
PRESET].
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Section Ill. Operation

“

INTRODUCTION

This section completely describes all front- and rear-panel keys, connectors, switches, and displays
of the HP 8340B/41B Synthesized Sweeper, and explains all code mnemonics and the procedures
used for HP-1B programming. Also described are enhancement procedures for the power control and
modulation functions.

The descriptive material in the local operation subsection is organized according to the physical
layout of the HP 8340B/41B. To find specific information, use as an index either Table 3-1, or Figures
3-1 and 3-2: :

Table 3-1 lists the operation modes and functions of the HP 8340B/41B, shows the keystrokes
that initiate those functions, and lists the reference figures that explain the procedures.

Figure 3-1is a front panel drawing of the HP 83408B, with callouts indicating the reference figures
that explain each key connector, switch, and display.

Figure 3-2 is a rear panel drawing of the HP 8340B, with callouts that indicate the appropriate
reference figures.

The nucleus for the HP-1B programming material is Table 3-2. Table 3-2 lists all code mnemonics and
provides cross referencing to equivalent front panel keys. The codes that do not have an equivalent
front panel key, along with the HP-1B programming procedures, are explained following Table 3-2.

The power control and modulation functions have several enhancement provisions. These provisions
are mentioned in the relevant parts of the local operation and HP-IB programming subsections, buta
collective, detailed explanation is made at the end of this Operation section.

Hewlett-Packard periodically updates the operating information for the HP 8340B/41B, inthe formofa
Manual Changes Supplement, and publishes a series of Operating Guides and Programming Notes.
Contact the nearest HP Sales and Service office (listed inside of the back cover of Volume 3) to obtain
this supplemental information as it becomes available.
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Figure 3-21

Figure 3-2. Index by rear panel connectors
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Table 3-1. Index by Mode and Function (1 of 7)

, . HP-IB Reference
Mod Function Keys .
ode unctio ey Code Figure
Swept/CW Frequency Selection
START [START FREQ] FA
Start/Stop Sweep.
STOP [STOP FREQ] FB
CF [CF] cF
Center Frequency/ B
AF Sweep AF [AF] DF 3-7
ZOOM [SHIFT] [SWEEP TIME] SHST
cw [CW] cw
CW Frequency
CW RESOLUTION [SHIFT] [CW] SHCW
Frequency Markers
MARKER 1 [m1] M1
MARKER 2 [M2] M2
Turn On and Set ;
Marker Frequency MARKER 3 [m3] M3
MARKER 4 [m4] M4
MARKER 5 [Mm5] M5
M1 OFF [M1] [OFF] M1MO
M2 OFF - [M2] [OFF] M2MO0
Turn Off a
Frequency Marker M3 OFF [M3] [OFF] M3MO
M4 OFF [M4] [OFF] M4MO
M5 OFF [M5] [OFF] M5MO0 39
Turn Off All Markers ALL OFF [SHIFT] [OFF] SHMO
MKR A,
Turn On And Set Mkr A | Marker “‘m” MD1
Marker *'n” [MKR A]
Turn Off Mkr A MKR A OFF
Turn Off Mkr A MKR A OFF MDO
Active Marker To MKR — CF [MKR — CF] MC‘v
Center Frequency
MKR SWEEP ON MP1
Marker 1-2 Sweep [MKR SWEEP]
MKR SWEEP OFF : MPO
Marker 1 to Start M1 — START
Marker 2 to Stop M2 — STOP [SHIFT] [MKR SWEEP] SHMP
o AMPTD MKR ON AK1
Amplitude [AMTD MKR] 317
Frequency Markers AMPTD MKR OFF AKO

HP 8340B/41B

Operating. Information



Table 3-1. Index by Mode and Function (2 of 7)

. HP-IB Reference
Mode Function Keys .
° y Code Figure
Sweep Mode, Trigger and Time
CONTINUOUS [CONT] S1
SINGLE [SINGLE] 82 or SG
Sweep Mode
MANUAL
FREQUENCY [MANUAL] S3 or SM
SWEEP 3-11
FREE RUN [FREE RUN] T
Sweep Trigger LINE [LINE] T2
EXTERNAL [EXT] T3
Sweep Time SWEEP TIME [SWEEP TIME] ST 3-7
Increases dwell time SHMZ 17 Hz
by 100us/count [SHIFT] [MHz] [1] [7] [Hz] SHKZ # Hz
RF on Dwell v " [SHIFT] [kHz] [n] [Hz] i
entered for “‘value”, where n = “value where # =
up to 12.8 ms “value” 3-11
Return Pre-sweep/
Pre-CW step delay Instrument Preset [INSTR PRESET] IP
time to 400ps
Modulation
Amplitude AM ON (AM] AM1
Slow Rise Time Pulse
Mod ON [SHIFT] [PpLSE] SHPM
3-14, 3-15
Pulse Modulation NORMAL PULSE PM1
MOD. ON [PULSE]
PULSE MOD. OFF PMO
FM ON FM1
[FM]
FM OFF FMO
Frequency Modulation FM SENSITIVITY , 3-14
1 MHz/Volt [FM] [1] [MHZz] FM1 Mz»
FM SENSITIVITY
10 MHz/Volt [FM] [10] [MHz] FM 110 Mz
Disable ALC, SHRF
Search for Desired [SHIFT] [INT] or 3-16
Power Level SHAI
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Table 3-1. Index by Mode and Function (3 of 7)

Mode Function Keys gz;;eB Re;;r:rr;ce
Step Size, Display, and Entry Control
Set Frequency FREQUENCY STEP
Step Size SIZE [SHIFT] [CF] SF or SHCF
3-7
Set Power - POWER STEP
Step Size SIZE [SHIFT] [POWER LEVEL] SP or SHPL
Increment Active
Parameter STEP UP } [ ] (STEP KEY) upP
3-8
Decrement Active
Parameter STEP DOWN | [ %] (STEP KEY) DN
Numeric Display RE-ENABLE : SHS1 or
Update DISPLAY UPDATE [SHIFT] [CONT] DU
ENABLE PENLIFT
SHT21 3-11
X-Y Recorder AT BANDCROSSING [SHIFT] [LINE]
Interface DISABLE PENLIFT SHT20
AT BANDCROSSING
Fixed Function To
Coupled Mode AUTO [Hz/AUTO] AU 3-10
DISABLE ACTIVE
FUNCTION [ENTRY OFF] EF
Active Function 3-8
Reinstate Calibration
Constant Access [SHIFT] [ENTRY OFF] SHEF
MULTIPLICATION X
EACTOR [SHIFT] [START FREQ] SHFA 3-7
RETAIN MULTIPLI-
CATION FACTOR AT
Frequency Display ON/OFF OR INSTR [SHIFT] [ALT] SHAL
Scale PRESET 213
-1
DISABLES [SHIFT] ,
[ALT], MULTIPLI-
CATION FACTOR [SHIFT] [INSTR PRESET] SHIP
PRESETS TO 1
Display Offset OFFSET FACTOR [SHIFT] [STOP FREQ] SHFB 3-7
Instrument State/Registers
Instrument Preset INSTR PRESET [INSTR PRESET] 1P
Save An
Instrument State SAVEN [SAVE] sV
Recall An 3-12
Instrument State RECALL n [RECALL] RC
Lock Registers SAVE LOCK '[SHIFT] [SAVE] SHSV
sUnlock Registers SAVE UNLOCK [SHIFT] [RECALL] SHRC

HP 8340B/41B
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Table 3-1. Index by Mode and Function (4 of 7)

. HP-1B Reference
F ion Keys .
Mode unctiol ey Code Figure
Instrument State/Registers (Cont’d)
ALT ON : AL1 ,
Alternate Sweep Mode [ALT]
ALT OFF ALO
ERASE RAM, set all
variables and Save/
Recall registers to
Security Memory :,‘(’i‘ggspmf;‘dﬁg“ga'l_ [SHIFT] [MHz] [1][8] [Hz] | SHMZ18HZ 312
Erase ibration constants [SHIFT] [kHz] [0] [HZ] SHKZOHZ
overwritten by
protected cal
constants.
Power Levei and Control
Set Output
Power Level POWER LEVEL [POWER LEVEL] PL 3-7
POWER SWEEP ON PS1
Power Sweep Mode [PWR SWP]
POWER SWEEP OFF PSO
SLOPE ON SL1
Power Slope Mode - [SLOPE]
SLOPE OFF SLO
RF ON RF1
RF Power [RF]
RF OFF RFO 3-17
Peak Output Power PEAK ON RP1
(CW Mode or [PEAK]
Manual Sweep) PEAK OFF RPO
Instantaneous Peak FAST PEAKING [SHIFT] [AMTD MKR] SHAK
Tracking AUTO TRACKING
Calibration CALIBRATION [SHIFT] [PEAK] SHRP
INTERNAL [INT] Al
EXTERNAL
CRYSTAL [XTAL] A2
EXTERNAL
POWER METER [METER] A3
Leveling Modes 3-16
DISABLE ALC
TO CONTROL
MODULATOR DRIVE [SHIFT] [METER] SHA3
DIRECTLY
ENABLE EXTERNAL ‘
SOURCE MODULE [SHIFT] [XTAL] SHA2
LEVELING MODE
)
J
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Table 3-1. Index by Mode and Function (5 of 7)

. HP-IB Reference
Mode Function Keys .
y Code Figure
Power Level and Control (Cont’d)
DECOUPLE ALC
AND ATTENUATOR
(CONTROL EACH [SHIFT] [PWR SWP] SHPS
Independent Condrol -INDEPENDENTLY) 317
of ALC and Attenuator
CONTROL STEP
ATTENUATOR [SHIFT] [SLOPE] SHSL or AT
INDEPENDENTLY
Diagnostic Functions
* Display M/N and DISPLAY M,N, ‘
20/30 Loop M/N FREQ., 20/30 [SHIFT] [M1] SHM1
Frequencies FREQ.
Display Band #
and Y.0. Loop D G [SHIFT] [M2] SHM2
Frequency ) ) 3-9
Display VCO1 and
VCO2 Frequencies DISPLAY VCO1 [SHIFT] [M3] SHM3
Diagnostic Tests/ DIAGNOSTIC TESTS/
Results RESULTS [SHIFT] [M4] SHv4
Front Panel .
Display Test DISPLAY TEST [SHIFT] [FREE RUN]" SHT1
Display Unlock DISPLAY UNLOCK [SHIFT] [EXT] SHT3 3-11
Display Fault DISPLAY FAULT
Indicators INDICATORS [SHIFT] [MANUAL] SHS3
DISABLE BAND [SHIFT] [MHz] [2] [3] [Hz] SHMZ23HZ
: CROSS [SHIFT] [kHz] [0] [Hz] SHKZOHZ
Band Cross Control :
RE-ENABLE BAND [SHIFT] [MHz] [2] [4] [Hz] SHMZ22HZ 316
CROSS [SHIFT] [kHz] [0] [HZz] SHKZ0HZ
Cause Manual MANUAL BAND [SHIFT] [MHz] [2] [2],[Hz]k SHMZ22HZ
Band Cross CROSS [SHIFT] [kHz] [0] [HZz] i SHKZOHZ
Turn Off
Diagnostic Display DIAGNOSTICS OFF [SHIFT] [M5]' SHMS5 3-9
SELECT CHANNEL [SHIFT] [GHz/dB(m)] SHGZ
Read,Write to SELECT SUBCHANNEL| [SHIFT] [MHz/sec] SHMZ 210
Internal Circuits WRITE DATA [SHIFT] [kHz/msec] SHKZ
READ DATA [SHIFT] [Hz/AUTO] SHHZ

1. [SHIFT] [M5] will not deactivate the Front Panél Display Test. Instead, press [INSTR PRESET] or cycle pciwer off, then on. [INSTR PRESET] will restore the
instrument to its standard starting condition. Cycling the POWER switch will restore the instrument to its previous state.

HP 8340B/41B
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Table 3-1, Index by Mode and Function (6 of 7)
. HP-IB Reference
ion K N
Mode Functio eys Code Figure
HP-1B Functions
CLEAR BOTH cs
STATUS BYTES
OUTPUT BOTH 0s
Status Bytes and ' STATUS BYTES
Service Requests
MASK STATUS RM
BYTE 1 v
MASK STATUS RE
BYTE 2
OUTPUT LEARN oL
STRING
Output Operating INPUT LEARN iL
Configuring STRING
OUTPUT MODE
STRING oM
QUTPUT ACTIVE
VALUE OA
QUTPUT NEXT
BANDCROSS OB
FREQUENCY
OUTPUT COUPLED oc
PARAMETERS
OUTPUT oD
DIAGNOSTICS
Qutput Parameters OUTPUT FAULTS OF
OUTPUT ol
FIRMWARE ID
OUTPUT LAST oK
LOCK FREQUENCY
OUTPUT
INTERROGATED oP
PARAMETER
OUTPUT OR
POWER LEVEL
NETWORK ANALYZER NA
CONFIGURE
Network Ana]yzer ADVANCE TO NEXT BC
Function BANDCROSSING
KEYBOARD RELEASE KR
SWAP CHANNELS SwW \%}
A
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Table 3-1. Index by Mode and Function (7 of 7)

. ' HP-IB Reference
Mode Function Keys )
0 y Code Figure
HP-IB Functions (Cont’d)
ENABLE EK
HP 8340B/41B KNOB
Control Knob ENABLE REMOTE RB
KNOB
STEPPED SWEEP SN
INCREMENT I
FREQUENCY
Sweep Functions RESET SWEEP RS
TAKE SWEEP TS
TIME LIMIT TL
SELECT
FOREGROUND ASO
Alternate State
Selection SELECT AS1
BACKGROUND
FAST PHASELOCK
| Fast Phaselock SELECT FP
B
‘ INDEPENDENT
Attenuator Control CONTROL OF AT
ATTENUATOR
2 TEST HP-IB DATA
HP-I1B Test TRANSMISSION T

S

HP 8340B/41B Operating Information 3-11/3-12



Power dBm Display

DESCRIPTION

This display shows the actual power delivered to the RF OUTPUT port of the HP 8340B/41B, and
contains the UNLEVELED warning indicator.

PANEL LAYOUT

r a)

UNLEVELED
POWER dBm

0.0

FUNCTIONS

POWER dBm: The available output power of the HP 8340B/41B is shown in this display, rounded to
the nearest 0.1 dB. Depending on the installed attenuator, the available power ranges from a minimum
of —110.00 dBm to a maximum that depends on frequency, with a resolution of 0.05 dB (see Table 1-1
for the specified maximum power available for each frequency band). If the user requests a power
level that the HP 8340B/41B cannot provide, the instrument will select the closest available power and
show that value in the POWER dBm display (to + 0.1dB); in this situation the ENTRY DISPLAY, which
shows user-selected power level, will not match the POWER dBm display which shows actual power.

The procedures for setting the power level are explained in Figures 3-7 (POWER LEVEL) and 3-17
(POWER SWEEP, PEAKING, and RF OFF).

This display can be blanked (turned off) by pressing [SHIFT] [CONT]. Although the display is blank,
the power functions can be changed by the same local and remote procedures that are used with an
active display. Press [SHIFT] [CONT] to regain an active display.

INDICATORS

UNLEVELED: The red UNLEVELED annunciator indicates trouble, either from operator error or
machine malfunction, with one exception.

Operator error:  request for too much power. If the operator requests a power output that is too high
for the HP 8340B/41B at that frequency, the UNELEVELED annunciator lights. Typically, the
HP 8340B/41B can deliver more power than listed in the specifications (Table 1-1); the UNELEVELED
annunciator will light when the true maximum power level has just been exceeded. To remedy an
UNLEVELED condition either [PEAK] the instrument (for CW or manual modes, as explained in Figure
3-17), or reduce the requested power. ) ;

Figure 3-3. Power dBm Display (1 of 2)
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Machine malfunction: If the UNLEVELED annunciator lights, and the cause is not a request for
excessive power, one or more of the power circuits are malfunctioning. If this happens, press [INSTR
PRESET] which will restore standard instrument conditions, then re-enter the desired instrument
configuration. If the UNLEVELED annunciator remains lighted, shut down the instrument and consult
the In Case of Difficulty section in this manual.

Exception: open-loop operation. The ALC can be bypassed by pressing [SHIFT] [METER], as
described in Figure 3-16. Under these conditions the UNLEVELED annunciator is lighted, butacts as a
reminder in this case instead of a warning.

DIAGNOSTICS

Test this display (and the three other displays) by pressing and holding [INSTR PRESET], which will
cause the UNLEVELED annunciator to light, then release [INSTR PRESET] and press [SHIFT] [FREE
RUN] which will light every segment of the LED display (“88888"). Press [INSTR PRESET] or cycle
the POWER switch to cancel this diagnostic test. ’

NOTE: [INSTR PRESET] will restore the instrument to its standard starting condition. Cycling
POWER switch will restore the instrument to its previous state.

Figure 3-3. Power dBm Display (2 of 2)
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START/CW/CF Frequency Display

DESCRIPTION

This display shows (in megahertz) either the start frequency, the CW frequency, or the CF (center
frequency) of the HP4834OB/41B depending on its current operating mode.

PANEL LAYOUT
- START oW CF h
FREQUENCY MHz
|0.00000 l
FUNCTIONS

One of three frequencies is shown in this display: Start, CW, or CF. Figure 3-7 explains the imple-
mentation of these three functions.

This display can be blanked (turned off) by pressing [SHIFT] [CONT]. Although the display is blanked,
the Start, CW, or CF values can be changed by the same local or remote procedures that are used
when the display is active. Press [SHIFT] [CONT] again to turn the display on.

INDICATORS

START, CW, and CF: These three amber annunciators indicate which function value is shown in the

display.

DIAGNOSTICS

Press and hold [INSTR PRESET] to light the three annunciators, then release [INSTR PRESET] and
press [SHIFT] [FREE RUN] which will light every LED segment ('‘8888888888888"). Press [INSTR
PRESET] or cycle the POWER switch.

Figure 3-4. START/CW/CF Frequency Display
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STOP/AF Frequency Display

DESCRIPTION
This display shows, in megahertz, either the Stop frequency or the AF frequency span of the HP
8340B/41B.
PANEL LAYOUT
STOP OF K
FREQUENCY MHz
FUNCTIONS

One of two frequencies is shown in this display: Stop, or AF. Figure 3-7 explains the implementation
of these two functions.

This display can be blanked (turned off) by pressing [SHIFT] [CONT]. Although the display is blanked
the Stop or AF values can be changed by the same local and remote procedures that are used when
the display is active. Press [SHIFT] [CONT] again to turn the display on.

INDICATORS

STOP, AF: These two amber annunciators indicate which function value is shown in the display.

DIAGNOSTICS

Press and hold [INSTR PRESET] to light the two annunciators, then release [INSTR PRESET] and
press [SHIFT] [FREE RUN] which will light every LED segment ("'8888888888888"). Press [INSTR
PRESET] or cycle the POWER switch to end this diagnostic routine. (This diagnostic also tests the
three other displays.)

NOTE: [INSTR PRESET] will restore the instrument to its standard starting condition. Cycling the
POWER switch will restore the instrument to its previous state.

Figure 3-5. Stop/AF Frequency Display
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Entry Display

DESCRIPTION

This display shows the active function and its present value, and contains the OVERMOD, REMOTE,
SRQ, FAULT, OVEN, EXT REF, and UNLK indicators.

PANEL LAYOUT
OVEAMOD  REMOTE SRQ FAULT OVEN EXT REF UNLK
ENTRY DISPLAY
HP-IB ADRS:(Y
FUNCTIONS

The most recently activated function and its present value is shown in this display. In local operation,
the most recently pressed function key is the active function and will remain active until superseded by
the pressing of another function key. The HP 8340B/41B will remember (for approximately three
years, or until the battery on the A6O processor board is changed) the activated function even when
the power is disconnected, and will display that function in the ENTRY DISPLAY when the power is
turned on. The HP-IB address (“HP-IB ADRS=19") is displayed momentarily at power-on, followed
by a display of the active function.

In local operation, the active function can be changed by the rotary [KNOB], the [STEP] keys, or the
numerical keypad. First, press one of the function keys to make that function active and display its
present value in the ENTRY DISPLAY. Then, change the value of that function by using either the
[KNOB], the [STEP] keys, or the numerical keys (with a terminator key).

In remote operation, the ENTRY DISPLAY will show the last function programmed

ENTRY DISPLAY can be blanked (turned off) by pressing [SHIFT] [CONT], which turns off all of the
displays. The displays will remain blanked even when the function keys are pressed (although the
annunciators will change). To regain a live display, press [SHIFT] [CONT] again. ’

INDICATORS

ENTRY DISPLAY contains two types of indicators: amber identification annunciators, and red warn-
ing annunciators.

REMOTE (amber) annunciator lights when the HP 8340B/41B is being remotely controlled by a com-
puter. When REMOTE is lighted all front panel operations are disabled with three exceptions: The
POWER switch can only be locally operated, the rotary [KNOB] can be enabled by using the EK
programming code, and the [LOCAL] key will override the computer and restore local control (unless
the computer sent a LOCAL LOCKOUT command to the HP 8340B/41B, which disables the [LOCAL]
key).

Figure 3-6. Entry Display (1 of 2)
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FAULT (amber) annunciator lights when one of the internal circuits performs atypically. To identify the
affected circuit, press [SHIFT] [MANUAL] which will cause “FAULT: CAL KICK ADC PEAK TRK” to
appear in the ENTRY DISPLAY. The flashing letters identify the faulty circuit as CAL (calibration
constants), KICK (YO or YTM kick pulses), ADC (analog to digital converter), PEAK (power peaking),
or TRK (tracking control); at this point the In Case of Difficulty section of this manual should be
consulted for further instructions.

EXT REF (amber) annunciator lights when an external frequency source is used as the reference
standardinstead of the internal crystal oscillator. The internal/external frequency standard is selected
by a rear-panel switch; see Figure 3-18 for an explanation of this switch and the associated connec-
tors.

OVERMOD (red) annunciator lights when excessive positive or negative voltage is applied to the front
panel FM MODULATION INPUT or when excessive negative voltage is applied to the front panel AM
MODULATION INPUT. In the case of AM, this excessive negative voltage causes the HP 8340B/41B
to attempt to exceed the maximum modulation depth. This happens at approximately —1 volt AM
input. Positive excursions have no limit as long as maximum available power is not exceeded, at
which point the UNLEVELED annunciator lights. AM linearity will suffer for inputs above +1 volt. As
with the UNLEVELED annunciator, an OVERMOD indication may signify an internal malfunction. The
OVERMOD condition can be caused by an FM input signal which significantly exceeds a Modulation
Index (peak deviation in MHz/modulation in MHz) of 5.

SRQ (amber) annunciator lights when a remotely controlled HP 8340B/41B initiates a Service Request
(SRQ does not apply to local operation). Several conditions can cause a Service Request, including
altered parameter values, syntax error, power failure, and unleveled power. The SRQ annunciator
remains lighted until the computer sends an acknowledgement signal to the HP 8340B/41B. Service
Requests are more fully explained in the HP-1B Programming part of this Operation chapter, and in the
In Case of Difficulty section.

OVEN (red) annunciator lights when the oven for the reference crystal oscillator is not at operating
temperature. A cold oven typically requires 5-30 minutes to reach operating temperature. The
STANDBY position of the POWER switch maintains power to the oven heater, thus keeping the oven
warm and the crystal oscillator ready for immediate operation. Although the HP 8340B/41B can be
operated with a cold crystal oscillator, the instrument might not fully comply with specifications until
the proper operating temperature is achieved.

UNLK (red) annunciator lights when the HP 8340B/41B’s output signal is no longer phase-locked to
the 10 MHz reference oscillator. Press [SHIFT] [EXT], which will cause “OSC: REF M/N HET YO N2
N1” to appear in the ENTRY DISPLAY. The flashing letters indicate which oscillator is not phase .
locked. Refer to the In Case of Difficulty Section.

DIAGNOSTICS

Press and hold [INSTR PRESET] to light the seven annunciators, then release [INSTR PRESET] and
press [SHIFT] [FREE RUN] which will light every LED segment and show the entire ENTRY DISPLAY
character set. Press [INSTR PRESET] or cycle the POWER switch to end this diagnostic routine. (This
diagnostic also tests the three other displays.)

NOTE: [INSTR PRESET] will restore the instrument to its standard starting condition. Cycling the
POWER switch will restore the instrument to its previous state.

Figure 3-6. Entry Display (2 of 2)
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Function Keys

DESCRIPTION

This group of keys selects frequency mode, power level, sweep time, and associated functions.

PANEL LAYOUT

EEEEEE FUNCTION NN

e R
START STOP
FREQ FREQ

FREQ STEP

1IIII:IIIl 'I!!HIII

CW RES LVL STEP

POWER
‘IIIIII' 'IHHHII

Z00M Q

SWEEP
\.

IFT
./

FUNCTIONS

[START FREQ] (HP-IB: FA) selects the start frequency for start/stop swept operation. Press
[START FREQ]J; then use either the rotary [KNOB], the [STEP] keys, or the numerical keys with a
terminator key to set the desired value. The start frequency must be at least 100 Hz lower than the
stop frequency. If there is less than 100 Hz between start/stop, or if the start frequency is greater than
the stop frequency, the HP 8340B/41B will change the start or stop frequency to achieve the required
separation. The order in which start/stop is entered is not important. If start/stop mode is inter-
changed with CF/AF mode (by pressing either of the start/stop keys and then either of theCF/AF keys)
the sweep limits are the same. The start frequency appears in the left FREQUENCY MHz display.

[SHIFT] [START FREQ] (HP-IB: SHFA) scales the frequency displays by a multiplication factor
of—30 to +30. This is used, for example, when a frequency doubler or tripler is connected to the RF
output of the HP 8340B/41B, and the display values are multiplied by a factor-of two or three to
indicate the system output frequency. Press [SHIFT] [START FREQ], then enter the integer muiti-
plication factor (—30 to +30) followed by any terminator key. The selected multiplication factor effects
all frequency functions (start, stop, CF, AF, markers and marker functions, and the dB/GHz slope
function), but the factor is not stored in the SAVE/RECALL registers (the current factor is used when
recalling those registers). Cancel the multiplication factor by pressing [INSTR PRESET], or enter a
multiplication factor of 1. [SHIFT] [ALT] saves the current multiplication factor as the instrument’s
default value. In this mode, pressing [INSTR PRESET] or turning power off and on will not affect the
user-defined muitiplication factor. This feature can be disabled by pressing [SHIFT] [INSTR PRESET],
which sets the default multiplication factor to 1 and presets the instrument.

Figure 3-7. Function Keys (1 of 3)
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[STOP FREQ] (HP-IB: FB) selects the stop frequency for start/stop swept operation. Press [STOP
FREQ]; then use either the rotary [KNOB], the [STEP] keys, or the numerical keys with a terminator
key to set the desired value. The restrictions that apply to [START FREQ] also apply to [STOP FREQ]. -
The stop frequency appears in the right FREQUENCY MHz display.

[SHIFT] [STOP FREQ] (HP-IB: SHFB) offsets the frequency displays by a fixed amount ranging from
—500 GHz to +500 GHz. This is used, for example, when the RF output of the HP 8340B/41B is
connected to a mixer, and for convenience the sum or difference frequency is shown in the displays.
Press [SHIFT] [STOP FREQ], then enter the desired offset value (—500 GHz to +500 GHz) followed
by any terminator key. The offset effects all frequency values (start, stop CF, CW, and markers), but
the offset cancels in difference functions such as [AF], [A MRK] and the dB/GHz [SLOPE] function.
The offset value is not stored in the SAVE/RECALL registers, but the current offset value does change
the values of a recalled register. Cancel the offset by pressing [INSTR PRESET], or by entering an
offset value of 0.

[CF] (HP-IB: CF) selects the center frequency for center frequency/delta frequency swept opera-
tion. Press [CF]; then use either the rotary [KNOB], the [STEP] keys, or the numerical keys with a
terminator key to set the desired value. The order in which CF/AF are entered is not important. Start/
stop and CF/AF modes can be interchanged without changing the actual sweep limits, as described in
the [START FREQ] paragraph. The CF value appears in the left FREQUENCY MHz display.

[SHIFT] [CF] (HP-IB: SHCF) selects the incremental step size for the STEP keys (the FREQ STEP
function). The step size can be as small as 1 Hz, or as large as 10 GHz. Press [SHIFT] [CF], then use
either the numerical keys with a terminator key, the rotary [KNOB], or the [STEP] keys (which stepin a
1-2-5 sequence at this time) to set the desired increment. After setting the step size, “FIXD’’ appears
in the right corner of the ENTRY DISPLAY. An alternative procedure couples the FREQ STEP incre-
ment size to the AF frequency span: Press [SHIFT] [CF] [AUTO] (causing “AUTO’ to appear in the
ENTRY DISPLAY) and the increment size will become 1/10 of the frequency span. AUTO is the default
condition after an [INSTR PRESET]. The step size established by the FREQ STEP function is the
same for start/stop frequencies, CF/AF frequencies, the markers, and manual sweeps. The [STEP]
keys are explained in Figure 3-8.

[AF] (HP-IB: DF) selects the delta frequency (frequency span) for center frequency/delta frequency
swept operation. Press [AF] then use either the [STEP] keys, the numerical keys with a terminator
key, or the rotary [KNOB] to set the desired value. The HP 8340B/41B will sweep from 2 AF below to
2 AF above the center frequency. The restrictions that apply to [CF] also apply to [AF]. The right
FREQUENCY MHz displays shows the [AF] value.

[SHIFT] [AF] has no effect on the HP 8340B/41B.

[CW] (HP-IB: CW) selects a synthesized CW frequency. Press [CW]; then use either the rotary
[KNOB], the [STEP] keys, or the numerical keys with a terminator key to set the desired value. The
right side of the ENTRY DISPLAY shows either “AUTO" if the [STEP] keys and [KNOB] are coupled
to the AF frequency span, or “FIXD" if they are not coupled (see the [SHIFT] [CF] and [SHIFT- [CW]
paragraphs for an explanation). The left FREQUENCY MHz display shows the CW value.

[SHIFT] [CW] (HP-IB: SHCW) sets the sensitivity of the rotary [KNOB] (the CW RES function) for
adjusting the CW value. Press [CW] to enter CW mode, and set the desired CW value as described in
the preceding paragraph. Then, press [SHIFT] [CW] and observe the flashing cursor in the ENTRY
DISPLAY, which identifies the digit presently affected by the rotary [KNOB]. Reposition the cursor by
pressing either the left-arrow or right-arrow [STEP] key (the arrows are printed in blue above the

[STEP] keys). When the cursor is positioned over the desired digit, press [CW] to return to CW mode.
After changing the CW RES, ""FIXD” appears in the right corner of the ENTRY DISPLAY. However, the
CW RES can be coupled to theAF frequency span (‘“AUTO’ in the ENTRY DISPLAY) by pressing

[SHIFT] [CW] [AUTO], which causes the CW RES to be 1/1000 of the frequency span, reduced to the

Figure 3-7. Function Keys (2 of 3)
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next lowest integer power of ten (for example, a frequency span of 16 GHz corresponds to a CW RES
of: 16GHz/1000=16 MHz; 16 MHz reduced to the next lowest integer power of ten equals 10 MHz,
which is the CW RES). For frequency spans less than 1000 Hz, the AUTO CW RES is 10 Hz. AUTO is
the default condition for CW RES after an [INSTR PRESET].

[POWER LEVEL] (HP-IB: PL) controls the output power level of the HP 8340B/41B, when it is
internally leveled. Press [POWER LEVEL]; then use either the rotary [KNOB], the [STEP] keys, or the
numerical keys with the [dB(m)] terminator key to set the desired value (resolution 0.05 dB). When
externally leveled, [POWER LEVEL] selects the external detector feedback voltage to which the HP
8340B/41B will attempt to level, with a range of +6 dBV (2.00 V) to —66 dBV (500 xV) and a resolution
of 0.1 dB. The EXT INPUT (BNC connector) accepts either positive or negative inputs. When in the

[SHIFT] [METER] (open-loop) mode the [POWER LEVEL] entry controls the linear modulator, as
explained in Figure 3-16. In any of these three modes, the POWER dBm display shows the output
power to the nearest 0.1 dB (see Figure 3-3 for information on this display, and its UNLEVELED
indicator). The output power can range from —110 dBm to a maximum value that depends on fre-
quency (see Table 1-1 for power specifications). Figure 3-17 explains [PEAK], [PWR SWP], and

[SLOPE] power functions. '

[SHIFT][POWER LEVEL] (HP-IB: SHPL) selects the incremental step size for the [STEP] keys when
they are used for the power level functions ((POWER LEVEL], [PWR SWP], or [SLOPEY]). This is the
LVL STEP function. Press [SHIFT] [POWER LEVEL]; then use either the rotary [KNOB], the [STEP]
keys (which step in a 1-2-5 sequence in this mode), or the numerical keys with the [dB(m)] terminator
key to set the desired step size. The step size can range from 0.05 dB to 50.00 dB. Consult Figures 3-3
and 3-17 for further information on power functions.

[SWEEP TIME] (HP-IB: ST) selects the sweep times for frequency sweeps or power sweeps (power
sweep is explained in Figure 3-17). Press [SWEEP TIME]; then use either the [STEP] keys (which
increment in a 1-2-5 sequence for sweep time), the rotary [KNOB], or the numeric keys with the [sec]
or [msec] terminator key to set the desired value. Sweep time has an allowable range of 10 msec to
200 seconds, but the fastest sweep time is constrained by the frequency span: The sweep rate
cannot exceed 600 MHz/msec (300 MHz/msecfor HP 8341B Option 003) (for example, the full 26.49
GHz frequency span of the HP 8340B can be swept no faster than 26490/600=44.15 msec). The
fastest possible sweep can be determined automatically: Press [SWEEP TIME] [AUTO] to obtain
the fastest possible calibrated sweep time for any sweep span. The right-hand corner of the ENTRY
DISPLAY shows “AUTO” when the sweep time is coupled to the frequency span, or “FIXD"” when
sweep time is independent. AUTO is the default condition after [INSTR PRESET]. Also see TL in the
HP-IB section. A '

[SHIFT] [SWEEP TIME](HP-IB: SHST) places the HP 8340B/41B into CF/AF sweep mode, with AF
controlied only by the [STEP] keys and CF controlled by either the rotary [KNOB] or the numerical
keys (with a terminator key). This is the ZOOM function, which allows the operator to quickly zoom-in
on a frequency band of interest even from very wide sweeps.

[SHIFT] (HP-IB: SH) activates functions that are prihted in blue on the front panel, as well as special
functions. All [SHIFT] functions are described in this Operation chapter, and are summarized on the
two information cards located below the HP 8340B/41B.

Figure 3-7. Function Keys (3 of 3)
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KNOB/STEP Entry

DESCRIPTION

The rotary [KNOB] and [STEP] keys affect the function that is presently being shown in the ENTRY
DISPLAY. [ENTRY OFF] blanks the ENTRY DISPLAY.
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FUNCTIONS

[ENTRY OFF] (HP-IB: EF) bianks (turns off) the ENTRY DISPLAY, and disables the [STEP] keys and
the rotary [KNOB]. When any function key is pressed ENTRY DISPLAY is reactivated, the ON
indicator next to [ENTRY OFF] lights, and the [KNOB] and [STEP] keys are enabled. To blank the
ENTRY DISPLAY without disabling the [KNOB] or [STEP] keys press [SHIFT] [CONT] (as described
in Figure 3-6)

[SHIFT] [ENTRY OFF] (HP-IB: SHEF) recalls the Calibration Constant Access Function. This com-
mand is used when one wishes 1o re-enter the calibration constant mode after just exiting it. This
saves the trouble of entering the long Cal Constant key sequence again.

ROTARY KNOB (HP-IB: EK) allows analog-type adjustment of the function shown in the ENTRY
DISPLAY. Press any function key to activate that function, then turn the rotary [KNOB] to obtain the
desired value. [SHIFT] [CW] in figure 3-7 explains the procedure for adjusting the sensitivity of the
rotary Knob. Although the [KNOB] has the feel of an analog control, it is actually a digital control that
generates 120 pulses per revolution (the [KNOB] is frequently referred to as an RPG - rotary pulse
generator - in service literature).

[SHIFT] ROTARY KNOB: [SHIFT] does not affect the rotary [KNOB].

Figure 3-8. KNOB/STEP Entry (1 of 2)
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STEP KEYS (HP-IB: UP for up-increment, DN for down-increment) change the value of any active
function by an incremental step. Press any function key to activate that function, then press either the
up-arrow or down-arrow [STEP] key to incrementally change the value of that function. Press and
hold a [STEP] key for a repeat action. The active function is always shown in the ENTRY DISPLAY.
[SHIFT] [CF] and [SHIFT] [POWER LEVEL] in Figure 3-7 explain the procedures for changing the size
of the increment step (although for sweep times the increment is a fixed 1-2-5 sequence). After an
[INSTR PRESET] the step size increments default to 1/10 of the current sweep width (changing as the
width changes) for the FREQ STEP, and to 10.00 dB for the LVL STEP.

[SHIFT] STEP KEYS: [SHIFT] does not effect the [STEP] keys; however, the [STEP] keys are used
for the shifted CW RES function. CW RES is accomplished by pressing [SHIFT] [CW], then using the
[STEP] keys to move the cursor left or right in the ENTRY DISPLAY. [SHIFT] [CW] in Figure 3-7
explains the CW RES function. ‘

INDICATORS

ON is an LED that is lighted when the [STEP] keys and rotary [KNOB] are enabled, not lighted when
those controls are disabled. The preceding [ENTRY OFF] paragraph contains additional information
about this indicator.

Figure 3-8. KNOB/STEP Entry (2 of 2)
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Frequency Marker Keys

DESCRIPTION

This key group selects the five markers, the marker functions (MARKER SWEEP, MARKER DELTA,
and MARKER TO CENTER FREQUENCY), and several dlagnostlc functions that are used during

servicing.
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[M1]...[M5](HP-IB: M1...M5) keys select markers 1-5. Press one [M1]...[M5] key, and the present
value of that marker will appear in the ENTRY DISPLAY. Use either the rotary [KNOB], the [STEP]
keys, or the numerical keys with a terminator key to set the desired marker frequency. Repeat this
process for the other markers as needed. If the initial marker frequency is outside of the current
sweep range, a slight turn of the [KNOB] will bring the frequency of that marker to the center fre-
quency of the sweep. markers are normally displayed as z-axis intensity dots but can be changed to
amplitude “‘dips”’ (an abrupt discontinuity in the sweep trace) by pressing [AMTD MKRY], as explained
in Figure 3-17. The markers are functional whenever their individual LEDs are lighted; however, only
one marker can be “‘active” at a time (the “‘active’” marker is shown in the ENTRY DISPLAY, and can
be changed via [KNOB], [STEP] keys, or numerical keys with a terminator key). Press any marker key
to make that marker active. After [INSTR PRESET] all markers are initialized to 13.255 GHz on the HP
83408 and 9.995 GHz on the HP 8341B; otherwise, the last-used marker values will be remembered
by the HP-8340B/41B (for up to three years), even with disconnected ac power.

- [SHIFT] [M1] (HP-IB: SHMT1) is a service diagnostic that shows (from left to right), the M divisor, N
divisor, M/N frequency, and 20/30 loop frequency. Consult the In Case of Difficulty section for addi-
tional information. .

[SHIFT][M2] (HP-IB: SHM2)is a service diagnostic that shows (from left to right), the band number
and the YIG oscillator (YO) frequency. Consult the In Case of Difficulty section for additional informa-
tion.

[SHIFT] [M3] (HP-IB: SHM3) is a service diagnostic that shows, from left to right, the PLL #2 VCO
frequency and the PLL #3 upconverter frequency. Consult the In Case of Difficulty section for addi-
tional information.

Figure 3-9. Frequency Marker Keys (1 of 2)
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[SHIFT][M4] (HP-IB: SHM4) initiates a possible 18 diagnostic tests. These tests are labeled 14 to 31.
Other tests are initiated at “power on”. These tests are labeled 0 to 13. The results of all of these tests
are indicated in the ENTRY DISPLAY, as either a global PASS or FAIL. Each of the test results may be
viewed by entering the test number via the [STEP] keys, [NUMERICAL] keys, or [KNOB]. The tests
may also be performed over the HP-IB and results read by using the OD command (see the HP-1B
PROGRAMMING SECTION of this Operating Information manual).

[SHIFT][M5] (HP-IB: SHMS5) turns off all diagnostic routines except the [SHIFT] [FREE RUN]display-
test. :

[MKR SWEEP] (HP-IB: MP1 activates the function, MPO turns off the function) causes the HP
8340B/41B to start sweeping at the frequency of marker [M1], and stop sweeping at the frequency of
marker [M2] ({M2] must have a higher frequency than [M1]). If [MKR SWEEP] is activated when [M2]
is at a lower frequency than [M1], the values of [M1]/[M2] will be permanently interchanged. Press
[MKR SWEEP] again to exit from Marker Sweep and return to the previous sweep limits. The LED
above the key indicates whether the function is on (lighted), or off (not lighted).

[SHIFT] [MKR SWEEP] (HP-IB: SHMP) causes the sweep limits to permanently change to the fre--
quencies of [M1] and [M2]. Repeated pressing of [MKR SWEEP] alone causes the HP 8340B/41B to
toggle between [M1]/[M2] sweeps and the previous sweep frequencies; [SHIFT] [MKR SWEEP]
eradicates the previous sweep values, leaving only the [M1]/[M2] frequencies.

[OFF] (HP-IB: MO) turns off (deactivates) any single marker. Press any marker key [M1]...[M5], then
press [OFF] to deactivate that marker. If [OFF] is pressed without first pressing a marker key, the
most recently active marker will be turned off. The frequency value of the deactivated marker is
retained in memory, and will be recalled when that marker key is pressed once again. A deactivated
marker will not affect the [MKR SWEEP], [MKR A}, or [MKR — CF] functions.

[SHIFT] [OFF] (HP-IB: SHMO) turns off (deactivates) all markers, [M1] through [M5]. However, the
frequency values of all markers are retained in memory, and will be recalled when the marker keys are
pressed once again. Deactivating the markers will not affect the [MKR SWEEP], [MKR A], or [MKR —
CF] functions.

[MKR A] (HP-IB: MD1 turns on the function, MDO turns off the function) causes the frequency
difference between any two markers to appear in the ENTRY DISPLAY. Press any two marker keys
[M1]...[M5], then press [MKRA] and the ENTRY DISPLAY will show the frequency difference. Press
any other marker keys [M1]...[M5], and the ENTRY DISPLAY will change to show the frequency
difference between the two most recently passed markers. On a CRT display, the trace between the
two selected markers is intensified (intensity markers only, not [AMTD MKR]). The LED above
[MKRA] shows when the function is on (lighted), or off (not lighted).

[SHIFT] [MKRA]: has no effect on the HP 8340B/41B.

[MKR — CF] (HP-IB: MC) sets the center frequency of the sweep to the frequency of the active

- marker. Press any marker key [M1]...[M5], then press [MKR — CF] to change the center frequency of
the sweep to that of the marker. The frequency span [AF] will not change unless the new sweep limits
fall outside the frequency range of the HP 8340B/41B; in that case, the HP 8340B/41B will automati-
cally scale down the AF to be within the frequency range.

[SHIFT] [MKR — CF] has no effect on the HP 8340B/41B.

Figure 3-9. Frequency Marker Keys (2 of 2)
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Entry Keys

DESCRIPTION

This is the numerical keypad, with the terminator keys, that provides data entry to the HP 8340B/41B.
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[.1[01...[9] (HP-1B: decimal numbers 0 through 9, — (minus) sign, and decimal point) are the numer-
ical data entry keys. Press any function key, enter the desired numerical value, then press the appro-
priate terminator key (GHz, sec, dB(m), etc.). Table 1-1 (Specifications) lists the numerical limits for
each function.

[SHIFT] (data entry key) has no effect on the HP 8340B/41B.

[— / BACK SPACE] is a minus sign (—) entry when this key is pressed at the beginning of a data entry
sequence, a back space at all other times. ‘

[SHIFT] [ — / BACK SPACE] has no effect on the HP 8340B/41B.

[GHz / dB(m)] [MHz / sec] [kHz / msec] [Hz / AUTO] are the terminator keys that must be pressed
after a numerical value has been entered. The HP 8340B/41B interprets the terminator key to match
the selected function. For example, GHz is selected when a frequency function is active, dB(m) is
selected when a power function is active. An explanation of each key follows.

[GHz / dB(m)] (HP-IB: GZ, or DB) selects either gigahertz for a frequency function, decibels
or dBm for a power function.

[MHz / sec] (HP-IB: MZ, or SC) selects either megahertz for a frequency function, or sec-
onds for a sweep time function.

[kHZ / msec] (HP-IB: KZ, or MS) selects either kilohertz for a frequency function, or millise-
conds for a sweep time function. ‘
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[HZ /| AUTO] (HP-IB: HZ, or AU) selects hertz for a frequency function; AUTO affects
[SWEEP TIME], FREQ STOP, and CW RES: Press [SWEEP TIME] then [AUTO] to obtain
the shortest possible sweep time for that frequency span; press [SHIFT] [CF] then [AUTO] to
couple the FREQ STOP increment size to the AF frequency span (all of these shifted functions
are explaiend in Figure 3-7). When one of the AUTO-coupled functions is active, “AUTO” or
its complement “FIXD” (which indicates that AUTO is not active) appears in the ENTRY
DISPLAY.

[SHIFT] (terminator key) allows direct electrical access to the internal circuits, registers, and buffers
of the HP 8340B/41B. These tremendously powerful functions are comprehensively explained in the
optional Component-Level Service Manual; however, a brief explanation follows:

[SHIFT] [GHz / dB(m)] (HP-IB: SHGZ) allows the 1/O channel to be specified. The I/O chan-

nel, along with the I/O subchannel (explained in the following paragraph) defines the address
for a circuit board or memory register that is accessible via the internal 1/O bus. The channel
values range from 0 to 15. Channel and subchannel addresses are listed in the optional
Component-Level Service Manual. Press [SHIFT][GHz / dB(m)], then enter a numerical value
between 0-15, followed by any terminator key. :

[SHIFT] [MHz / sec] (HP-IB: SHMZ) allows the I/O subchannel to be specified. Press
[SHIFT] [MHz / sec.], then enter a numerical value followed by any terminator key.

[SHIFT] [kHz / msec] (HP-IB: SHKZ) allows a numerical value to be written to the address
defined by the channel and subchannel. The appropriate numerical value is explained in the
introduction of the optional Component-Level Service Manual. Press [SHIFT] [kHz / msec],
enter a numerical value, followed by any terminator key.

[SHIFT] [Hz / AUTO] (HP-IB: SHHZ) allows a numerical value to be read from the address
defined by the channel and subchannel. Press [SHIFT] [Hz / AUTO], and the numerical data
will appear in the ENTRY DISPLAY. The introduction of the optional Component-Level Ser-
vice Manual describes the interpretation of this data.

HP 8340B/41B

Figure 3-10. Entry Keys (2 of 2)
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Sweep and Trigger Keys

DESCRIPTION

Continuous, single, or manual sweeps and internal, external or power line triggering are controlled by
these keys. Additionally, display blanking, penlift, and three diagnostic functions are enabled by
adding the SHIFT prefix to these keys.
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[CONT] (HP-IB: S1) allows continuous sweep-retrace-sweep-retrace cycling of the HP 8340B/41B.
The sweep is initiated by one of the TRIGGER functions, as explained later in this Figure, while the
sweep speed is controlled by the [SWEEP TIME] function as explained in Figure 3-7.

[SHIFT] [CONT] (HP-IB: SHS11 disables displays, SHS10 re-enables displays) blanks (turns off} all
diplays on the HP 8340B/41B. Although the displays are blanked, the functions that are normally
shown in the displays can still be changed in the usual manner, and the changed values will be shown
when the displays are reactivated. The displays are reactivated in one of two ways: Press [SHIFT]
[CONT] again to restore the displays.

[SINGLE] (HP-IB: S2) allows single sweeps of the HP 8340B/41B. Press [SINGLE] to start the
sweep, which will sweep at a rate determined by the [SWEEP TIME] function (explained in Figure 3-7).
If [SINGLE] is pressed in the middle of a single sweep, the sweep will abruptly stop and the HP
8340B/41B will retrace back to the starting point.

[SHIFT] [SINGLE] has no effect on the HP 8340B/41B.

[MANUAL] (HP-IB: S3) allows manual sweeps. Press [MANUAL], then use the rotary [KNOB] to
manually sweep between the start/stop limits. In manual mode the HP 8340B/41B will not automati-
cally retrace at the sweep end point (the operator must retrace), and the green LED by the SWEEP
label will not light. The resolution of the [KNOB] is 0.1% of the sweep span in either start/stop or
CF/AF mode. Frequencies in manual sweep are synthesized just as they are in CW mode.

Figure 3-11. Sweep and Trigger Keys (1 of 3)

Operating Information HP 8340B/41B




There are two significant differences between [MANUAL] sweep and the sweep that can be obtained
by having the [KNOB] control an active CW function:

1. The sweep output voltage ramp (see Figures 3-13 or 3-18, SWEEP OUTPUT) is 0-10 volts in both
modes, but in CW mode 0 volts always corresponds to 10 MHz and 10 volts always corresponds to
26.5 GHz (7.55V at 20 GHz with HP 8341B), while in manual sweep mode 0 volts corresponds to
the start frequency and 10 volts corresponds to the stop frequency. In both cases the sweep
voltage at intermediate frequencies is a linear interpolation of the frequency span (i.e., a fre-
quency half-way between the start/stop limits has a corresponding sweep voltage of 5 volts).

2. The bandcrossing points in CW mode always occur at precisely 2.3, 7.0, 13.5, and, in the case of
the HP 8340B, 20.0 GHz. In manual sweep mode the bandcrossing points have 200 MHz of
flexibility, which is automatically used by the HP 8340B/41B for optimum performance (for exam-
ple, a 2.35 to 7.05 sweep could be accomplished without any band changes in manual sweep
mode).

[SHIFT] [MANUAL] (HP-IB: SHS3) activates the FAULT diagnostic routine. When the amber FAULT
annunciator appears in the ENTRY DISPLAY, press [SHIFT] [MANUAL] to initiate the FAULT diag-
nostic which will cause “FAULT: CAL KICK ADC PEAK TRK" to appear in the ENTRY DISPLAY. The
flashing cursor indicates which circuit (CALibration constants, KICK pulses, Analog to- Digital
Converter, power PEAKing, or TRacKing) is causing the problem. Refer to the In Case of Difficulty
section.

[FREE RUN] (HP-IB: T1) allows internal triggering of the any sweep function, and is the fastest
possible way to accomplish the sweep-retrace cycle.

[SHIFT] [FREE RUN] (HP-IB: SHT1) activates the display self-test diagnostic function. Press
[SHIFT] [FREE RUN], which will cause every segment of every LED in the displays to light, followed by
a marching pattern of every character in the display lexicon. Press [INSTR PRESET] or cycle the
POWER switch to cancel this diagnostic routine. [INSTR PRESET] will restore the instrument to its
standard starting condition. Cycling the POWER switch will restore the displays to their previous
condition. If this marching display ever appears spontaneously, especially at power-on, the main
processor circuit has failed and Section VIil (Service) should be consulted for further instructions.

Figure 3-11. Sweep and Trigger Keys (2 of 3)
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[LINE] (HP-IB: T2)triggers the sweep functionsin synchronization with the ac power line frequency,
which is typically 50 or 60 Hz.

[SHIFT] [LINE] (HP-IB: SHT21 enables penlift, SHT20 disables penlift) generates a penlift signal at
each band crossing. When an HP 8340B/41B sweep crosses frequency bands, the RF is momentarily
turned off at each band crossing which can cause a negative spike on X-Y recorders. To prevent the
negative spike, [SHIFT] [LINE] activates a rear-panel PENLIFT OUTPUT connector that causes the X-
Y recorder’s pen to lift at each band crossing. The PENLIFT function works only when the sweep time
is >5 seconds. See Figure 3-18 for information on the rear-panel connector, and the X-Y Recorder
Operating Guide (at the end of Section lll) for specific information on X-Y recorder interconnections.

[EXT] (HP-IB: T3) externally triggers the sweep function. Figure 3-18 explains the rear-panel EXT
TRIGGER INPUT connector and the trigger signal requirements.

[SHIFT] [EXT] (HP-IB: SHT3) activates the oscillator function. When the red UNLK annunciator
appears in the ENTRY DISPLAY, press [SHIFT] [EXT], which will cause “OSC: REF M/N HET YO N2
N1 to appear in the ENTRY DISPLAY. The flashing cursor indicates which oscillator circuit is not
phase locked, with the remedy found in the appropriate part of Section Vil (Service). Press [SHIFT]
[M5] to cancel this diagnostic function and to return the displays to their previous condition.

INDICATORS

SWEEP green LED lights when the HP 8340B/41B is performing an analog sweep. The LED is off
during all of the following: retrace, band crossings (band crossings occur at 2.3 GHz, 7.0 GHz, 13.5
GHz, and, in the case of the HP 8340A, 20.0 GHz), during the phase locking that occurs at the start
frequency of each new sweep and each new band, and during manual seeps (since manual sweeps
are synthesized).

RF ON DWELL is a time delay from when the instrument turns on its RF output to when the start of
sweep occurs. In CW mode, this delay determines how long the instrument will wait (after RF power is

. activated) before allowing another change in CW frequency. This delay is set at the factor to 400us. if
the HP 8340B/41B is used with test equipment that requires a longer delay, perform the following
command:

Locally:  [SHIFT] [MHz] [1] [7] [Hz]
[SHIFT] [kHz] [#] [Hz]

Where # is an integer value from 5 to 128 (500us to 12.8ms). To determine what
value to enter for a given delay:

Value = Desired Delay (in microseconds)/100
or
Delay = 100us per count (in the value entry)

Via HP-1B: "SHMZ17HZ SHKZ#HZ”

Figure 3-11. Sweep and Trigger Keys (3 of 3)
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Instrument State Keys

DESCRIPTION

Instrument check and preset, HP-IB address assignment, storage and recall of operating configura-
tions, alternating operation, and restoration of local control are the functions of this key group.
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FUNCTIONS

[LOCAL](HP-IB: LOCAL command). The front panel keys (except [LOCAL] and the POWER switch)
are inoperative when the HP 8340B/41B is being remotely controlled by a computer. Press [LOCAL]
to cancel computer control and to reactivate the front panel keys. [LOCAL] does not work if the
computer executed a LOCAL LOCKOUT command, as explained in the HP-1B section of this chapter.

[SHIFT] [LOCAL] (no HP-IB: code) causes the HP-IB address to appear in the ENTRY DISPLAY. The
factory-set address is 19; however, any unique address between 00-30 can be assigned to the HP
8340B/41B by pressing [SHIFT] [LOCAL], entering the address numbers, and pressing any termi-
nator key (GHz, MHz, kHz, Hz). This new address remains in effect until again changed by the oper-
ator. The calibration constants (described in Section VIiI) can be configured to disable the [SHIFT]
[LOCAL] function, thus locking the HP 8340B/41B to the address specified in the calibration con-
stants.

[SAVE] (HP-IB: SVn, n=1-9) allows up to 9 different front panel settings to be stored in memory
registers 1 through 9. Instrument settings can then be recalled via the [RECALL] n (n = 0 through 9,
where 0 is the last-used front panel setting) function, or a memory setting can be alternated with the
current front panel setting with the [ALT] n (n = 1-9) function. Set the front panel controls to any
desired configuration, then press [SAVE] which will cause “SAVE REGISTER: ?" to appear in the
ENTRY DISPLAY. Press any digit 1-9 to select the storage register, and the setting will be saved in that
register. The information stored in the memory registers is retained in memory indefinitely when ac
line power is constantly available, or for approximately three years without line power.

[SHIFT] [SAVE] (HP-IB: SHSV) s a save-lock that prevents any new front panel éettings from being
saved. [SHIFT] [RECALL] removes the save lock.

[RECALL] (HP-IB: RCn, n=0-9)retrieves a front panel setting that was previously SAVEd in storage
registers 1-9 ([RECALL] [0] retrieves the last-entered front panel setting). Press [RECALL], which will
cause “RECALL REGISTER: ?” to appear in the ENTRY DISPLAY. Then press any digit 0-9, or use
the [STEP] keys, to select the desired memory register. (The rear panel 8410 CONNECTOR" has a
pin that duplicates the step-recall function, as explained in Figure 3-21 and the HP 8340A/HP 8410
Operating Guide).

[SHIFT][RECALL] (HP-IB: SHRC)cancels the save-lock function, which is described in the previous
paragraph. : :

Figure 3-12. Instrument State Keys (1 of 3)
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[ALT] (HP-IB: AL1n,n = 1-9 turns on the function. ALQ turns off the function) causes the instrument
state to alternate on successive sweeps between the current front panel setting and the setting stored
in memory location 1-9. Press [ALT], which will cause “ALT WITH REGISTER: ?” (? is the last used
memory register) to appear in the ENTRY DISPLAY, then press a digit 1-9 to select the desired
memory register. Although the HP 8340B/41B is in the alternate mode, the panel displays will only
show the current front panel state. The power level of the two alternated functions must have the
same attenuator setting,or the attenuator must be decoupled from the ALC (automatic leveling control
circuit) which will allow up to 40 dB of power level difference. This restriction is necessary to prevent
rapid cycling, and subsequent wear, on the mechanical attentuator. See [PWR SWP] in Figure 3-17 for
an explanation of the attenuator and ALC relationship. Press [ALT] again to cancel the alternate
function.

[SHIFT] [ALT] saves the current frequency display multiplication factor as the instrument’s default
value. In this mode, pressing [INSTR PRESET] or turning power off and on will not affect the user-
defined frequency display multiplication factor. Refer to the [SHIFT] [START FREQ] command in
Figure 3-7 for more information. This feature can be disabled by pressing [SHIFT] [INSTR PRESET],
which sets the default muliplication factor to 1 and presets the instrument.

[INSTR PRESET] (HP-IB: IP) causes an internal self-test of the HP 8340B/41B, and initializes the
instrument to a standard starting configuration:

1. Start sweep at 10 MHz, stop sweep at 26.5 GHz (20 GHz with HP 8341B).

2. Power level set to 0.0 dBm; however, this level can be reset by changing the calibration constants
(as described in Section VIlI).

3. Sweep time to AUTO (44.15 msec) (33.32 msec on HP 8341B).
4. CONT sweep, FREE RUN trigger.

5. Allmarkers setto 13.255 GHz on the HP 8340B and 9.995 GHz on the HP 8341B (center frequency
of the sweep). '

6. The checksum of the calibration data is calculated, and if an error is detected then the calibration
data in protected memory is used. If the checksum of the protected data is not correct then default
values are used, and the FAULT annunciator lights in the ENTRY DISPLAY to indicate a calibra-
tion constant error (press [SHIFT] [MANUAL] when the FAULT annunciator lights, as described in
Figure 3-11).

7. Allfunction values stored in memory registers 1-9 remain in their previous states.
8. A self test is performed, and check LEDs are lighted.

Press [INSTR PRESET] at any time to test the instrument and restore the standard starting condition.
If either of the two red LEDs that are adjacent to [INSTR PRESET] (labeled “INSTR CHECK {/It”’)
remain lighted after a preset, the HP 8340B/41B failed the self-test; refer to Section VIl (Service) for
further instructions.

[SHIFT] [INSTR PRESET]: disables the [SHIFT] [ALT] function. This command sets the default fre-
quency display multiplication factor to 1 and presets the instrument.

Figure 3-12. Instrument State Keys (2 of 3)
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SECURITY MEMORY ERASE is typically used to purge all instrument memory locations and registers
after the HP 8340B/41B has been used in highly sensitive or classified applications. This feature
completely erases RAM memory, filling RAM locations with zeros and then with ones. It then sets all
variables and SAVE/RECALL reigsters to instrument preset values, and downloads protected
(ERROM based) Cal Constants into erased RAM (into the Working Cal Constant memory area). The
instrument begins operation in the instrument preset mode.

NOTE: Calibration Constants contain no frequency-specific information.
Activating the Securiiy Memory Erase Feature
Locally: Press [SHIFT] [MHz] [1] [8] [Hz] [SHIFT] [kHz] [0] [HZz]
Via HP-IB: SHMZ18HZ SHKZOHZ”

INDICATORS

INSTR CHECK /Il red LEDs light if the HP 8340B/41B fails the internal self-test that occurs when
[INSTR PRESET] is pressed. If this happens, refer to Section VIIi (Service) for further instructions.

Figure 3-12. Instrument State Keys (3 of 3)
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Power Switch, Sweep Output

DESCRIPTION

The POWER switch and the SWEEP OUTPUT front-panel BNC connector are described in this Figure.

PANEL LAYOUT

b [
STANDBY ON
O

POWER SWEEP OUTPUT

FUNCTIONS

POWER SWITCH selects either ON, or STANDBY. Once the ac power line has been plugged in, power
is always being applied to all or part of the HP 8340B/41B. In STANDBY, power is applied to the
crystal oscillator's oven to maintain operating temperature and to the RAM circuits to maintain mem-
ory data; in the ON position, power is applied to the entire instrument. When the HP 8340B/41B is
connected to ac power for the first time, or after a prolonged period without power, the crystal
oscillator’s oven requires approximately 30 minutes to reach operating temperature (the red OVEN
annunciator in the ENTRY DISPLAY will be lighted during this warm-up period). Power must always be
available to the HP 8340B/41B to keep the oven warm; therefore, when the instrument is notin use set
the POWER switch to STANDBY, and do not interrupt the ac power.

When the POWER switch is changed from STANDBY to ON, the HP 8340B/41B will automatically
initiate an internal circuit check, then momentarily show the HP-IB address in the ENTRY DISPLAY,
followed by setting the instrument functions to the last-entered values. If this sequence does not
happen, press [INSTR PRESET] to initiate an instrument check, as described in Figure 3-12. if a
warning annunciator lights at power-on, refer to the display Figures 3-3, 3-4, 3-5, and 3-6 for further
instructions.

SWEEP OUTPUT is provided by a front panel BNC connector (and an identical rear panel BNC
connector). The output voltage range for this connector is 0 to +10 volts dc. When the HP 8340B/41B
is sweeping, the SWEEP OUTPUT is 0 Vdc at the beginning of the sweep and -+10 Vdc at the end of
the sweep, regardless of sweep width. In CW mode, the SWEEP OUTPUT ranges from 0 Vdc at the 10
MHz minimum frequency of the HP 8340B/41B, to 10 Vdc at the 26.5 GHz (7.55V at 20 GHz with HP
8341B) maximum frequency, with a proportional voltage for frequencies between 10 MHz-26.5 GHZ
(20 GHz with HP 8341B). Pressing [CW] then [MANUAL] locks the CW frequency but allows a full-
range voltage output from the SWEEP OUTPUT, which is controlled by the rotary [KNOB] (useful, for
example, when scaling an X-Y recorder). The output impedance at this SWEEP OUTPUT connector is
nominally 1 KQ.

Figure 3-13. Power Switch, Sweep Output
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Modulation Keys

DESCRIPTION

These three keys select frequency modulation, pulse modulation, or amplitude modulation of the RF
output. These keys are used in conjunction with the front panel FM, PULSE, and AM BNC connectors
(shown in Figure 3-15). Table 1-1 lists instrument specifications for the three types of modulation.

PANEL LAYOUT
MODULATION
o O O
FM l PULSEI ' AM ’
U ON/OFF
FUNCTIONS

[PULSE] (HP-IB: PM1 turns on pulse modulation. PMO turns off the function) activates the puise
modulation function. When pulse modulation is in effect, the RF output of the HP 8340B/41B is turned
on (full power selected) and off (>80 dB attenuation) at a rate determined by the pulse modulation
input (described in Figure 3-15). Pulse and amplitude modulation can be in effect simultaneously
(amplitude modulation is described in a following paragraph). Press [PULSE] a second time to turn off
the function.

[SHIFT] [PULSE] (HP-IB: SHPM) turns on pulse modulation, allowing proper operation with HP
8755C, 8756A, and 8757A scalar network analyzer. The scalar analyzers’ 27.8 Khz square wave
modulation output is connected to the HP 8340B/41B PULSE input. When the SHIFT PULSE mode is
activated, the RF output of the HP 8340B/41B is modulated by the 27.8 kHz square wave. This
capability is present on all HP 8340B/41B’s regardless of option configuration. Pressing [PULSE] (HP-
IB:  PMO) will turn off this function. This mode may be used for other purposes, providing 2 psec rise
and fall times for pulse widths wider than about 7us.

[AM] (HP-IB: AM?1 turns on amplitude modulation, AMO turns off the function) activates the ampli-_

tude modulation function. Amplitude modulation allows the pre-attentuated RF output of the HP
8340B/41B to be continuously and linearly varied between —30 dBm and the maximum power avail-
able, at a rate determined by the AM input (described in Figure 3-15). Amplitude and pulse modulation
can be in effect simultaneously. Press [AM] a second time to turn off the function.

[FM] (HP-IB: FM1 turns on frequency modulation, FMO turns off modulation) activates the frequency
modulation function. Frequency deviation is dependent on the magnitude of the input signal. Pressing
[FM] a second time turns off the function. FM sensitivity is either 1 MHz/volt or 10 MHz/volt and is
selected by following the FM1 “on” sequence with either [1] [MHz] or [1] [0] [Mhz] respecitvely.

[SHIFT] [FM] has no effect on the HP 8340B/41B.

Figure 3-14. Modulation Keys
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Modulation Inputs

DESCRIPTION

The external FM, pulse or amplitude modulation signals are applied to the HP 8340B/41B at these
three connectors.

PANEL LAYOUT
L NTODULAT | O;;LSEI NPUT J .
FUNCTIONS

PULSE MODULATION INPUT is TTL compatible; a TTL high input (> +2 volts) causes maximum
selected RF power output, while a TTL low input causes minimum RF output (>80 dB RF on/off ratio).
The pulse repetition frequency is dc to 20 MHz in non-leveled applications, 100 Hz to 5MHz when
internally leveled. The specifications given in Section | detail the electrical requirements of the PULSE
modulation input, and explain the subsequent effects on the RF output. The damage levels for this
input are = +12 volts or =<—20 volts. This input is also used for the [SHIFT] [PULSE] operation.

AM MODULATION INPUT accepts a —1 volt to +1 volt signal, at a frequency of dc to 100 Khz (3 dB
bandwidth). With an AM input of 0 volts, the RF output level (the reference level) is unaffected; at —1
volts input the RF is shut off, and at +1 volts input the RF output is 100% (6 dB) higher than the
reference level (hence there must be =6 dB of headroom between the reference power level and the
maximum power level available at that frequency). The on (0 volt input) to off (—1 volt input) ratio is a
function of power level and frequency, but is always greater than 20 dB. The amplitude of the RF
output changes linearly as the AM input changes from —1 to +1 volts. The specifications given in
Section | list all electrical requirements of the AM input, and explain the subsequent effects on the RF
output. Damage level for this input is =12 volts or =—12 volts.

FM MODULATION INPUT accepts a —8 volt to + 8 volt signal when on the 1 MHz/Volt sensitivity, or a
—1volt to +1 volt signal when on the 10 MHz/Volt sensitivity. Any signal greater than these limits will
cause distortion. The deviation changes linearly as the FM input changes from 0 to its upper or lower
voltage limit. The rate is determined by the frequency of the FM input signal. Table 1-1 lists relevant
specifications. Damage level for this input is =9 volts or <—9 volts. ‘

Figure 3-15. Modulation Inputs
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Leveling Keys/Input

DESCRIPTION

Internal or external (crystal or power meter) power leveling is selected by these keys, which also
select a band crossing diagnostic and allow direct linear modulator access. The external leveling BNC
input connector is also described in this Figure.

PANEL LAYOUT

PHA MODULE l
SEARCH POWER

@ EXT INPUT

INT XTAL METER

LEVELING

FUNCTIONS

EXT INPUT BNC connector is the input port for an external leveling signal. The signal requirements
are listed in the specification tables in Section I. See the Operating Guide “‘Externally Leveling the HP
8340B/41B Synthesized Sweeper,” located at the end of Section I, for detailed information about
external leveling procedures.

[INT](HP-IB: A1) selects internal leveling of the HP 8340B/41B. The specifications tables in Section |
list the maximum leveled power for each frequency band, and other power function restraints.

[SHIFT] [INT] (HP-IB: SHAT1) bypasses the ALC (automatic leveling control) and allows the user to
select a power level to be set in the unleveled mode. The benefit of this function is that an unleveled
output power level can be set via HP-IB while allowing; the synthesized sweeper to be pulse modu-
[ated with no limit to the minimum pulse reptition frequency, and complete use of the 100 kHz AM
bandwidth while simultaneously pulse modulating. Press [SHIFT] [INT], “POWER SEARCH: XXX
dBm’" will appear in the entry display. The previous internally leveled power will be set automatically.
To enter a different power use [KNOB], [STEP] keys or numeric keypad terminate with the [dBm] key.

[XTAL] (HP-IB: A2) activates external crystal leveling of the HP 8340B/41B. A portion of the RF
output (derived from a coupler or a splitter) must be detected, with the detected output being delivered
to the EXT INPUT BNC connector, thus forming an output-input feedback loop (the loop typically has
80 kHz bandwith). Press [XTAL], and “ATN: —xx dB, REF: —xx.xx dBV” (where x is the last-
entered value) will appear in the entry display. Then use the rotary [KNOB] or the numerical keys with
the [dB(m)] terminator key to change the REFerence level, and the [STEP] keys to change the ATN
while watching either the POWER dBm display (allowing for losses in the coupler or splitter) or an
attached power meter. The “‘Externally Leveling the HP 8340B/41B Synthesized Sweeper’ operating
guide located at the end of this section fully explains crystal leveling and shows typical equipment
interconnections.

[SHIFT] [XTAL] (HP-IB: SHA2) activates the external source module leveling mode. A portion of the
mm-wave signal from the HP.83550 series mm-wave Source Module is detected and delivered to the
EXT INPUT BNC connector, thus forming an output-input feedback loop. Press [SHIFT] [XTAL] and
“EXT MODULE POWER: xx.xx dBm” will appear in the entry display. Enter the desired externally
leveled module power using either the [KNOB], [STEP] keys, or numeric keypad. Terminate with the
[dBm] key. »

Figure 3-16. Leveling Keys/Input (1 of 2)

HP 8340B/41B Operating Information

3-37



[METER] (HP-IB: A3) selects external power meter leveling of the HP 8340B/41B. A portion of the
RF output must be measured by a power meter, with the power metér also connected to the EXT
INPUT BNC connector to form an output-input feedback loop (typical bandwidth 0.7 Hz). Press
[METERY], which will cause (after a brief delay) “ATN: —xx dB, REF: —xx.xx dBV” (where x is the
last-entered value) to appear in the ENTRY DISPLAY. Use the rotary [KNOB] or the numerical keys
with the [dB(m)] terminator key to set the REFerence level, and the [STEP] keys to set the ATN while
watching either the POWER dBm display (allowing for coupler or splitter losses) or the power meter.
The “Externally Leveling the HP 8340B/41B Synthesized Sweeper”’ Operating Guide located at the
end of this section fuilly explains power meter leveling.

[SHIFT] [METER] (HP-IB: SHAS3) bypasses the ALC (automatic leveling control) to allow direct con-
trol of the linear modulator circuit. This is useful when very narrow pulses are being generated in pulse
modulation mode. In this mode there is no limit on the minimum pulse repitition frequency. Press
[SHIFT][METER], and “ATN —xx dB, mod; x.x dB’’ {(where x is the last-entered value) will appear in
the ENTRY DISPLAY. To set the power, place the HP 8340B/41B in CW mode, or in pulse modulation
mode with pulses wider than 2usec. Then use the [STEP] keys to set the ATN (attenuator), and the
rotary [KNOB] or numerical keys with [dB(m)] terminator key to set the MOD (linear modulator), as
follows: Set MOD entry at 0dB, increment ATN until the POWER dBm display shows a levei 5 dB to 15
dB higher than the desired output power, then reduce the power to the desired level by changing the
MOD value. The POWER dBm display shows actual power when the HP 8340B/41B is in CW or wide-
pulse pulse modulation modes; this actual power changes very little as the pulse width is narrowed,
even though the POWER dBm reading drops. Therefore, at this point reduce the pulse width to the
desired value and ignore the POWER dBm display. The ATN and MOD values in the ENTRY DISPLAY
also have a limitation: Although the ATN displayed value is always accurate, the MOD becomes
saturated in the top 10 dB (approximately) of its range at which point no change occurs in the true
power, furthermore, the modulation entry is only approximately calibrated. Consequently, rely on the
POWER dBm display for the true power level instead of the MOD value. See Figures 3-14 and 3-15 for
additional pulse modulation information [SHIFT] [METER] can also be used as a diagnostic function
for the ALC circuits, as described in Section VIiI (Service).

Figure 3-16. Leveling Keys/Input (2 of 2)
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RF Keys/Output

DESCRIPTION

All RF power functions, except for power level, are controlled by these keys; and the RF output portis
contained in this group.

PANEL LAYOUT

ON/OFF
AUTO Aview ATTEN

ARPTD FEAK PHR SHP SLOPE AF
KA

RF OUTPUT

FUNCTIONS

[AMTD MKR] (HP-IB: AK1 turns on amplitude markers, AKO turns off amplitude markers) on a CRT
display. When the markers are activated after an [INSTR PRESET], markers [M1]...[M5] appear as
intensified dots on a CRT display; press [AMTD MKR] to change all of the markers to amplitude
spikes. Press [AMTD MKR] again to return to intensified-dot markers.

[SHIFT] [AMTD MRK] (HP-IB: SHAK) causes an instantaneous execution of the peaking function,
when the HP 8340B/41B is in CW or manual mode. This is one-time implementation of peaking, where
the function is quickly turned on then turned off. Peaking is explained in the next paragraph.

[PEAK] (HP-IB: RP1turns on peaking, RPO turns off peaking) aligns the output filter (SYTM) so that
its passband is centered on the RF output, in CW or manual-sweep mode. Peaking is used to obtain
the maximum available power and spectral purity, and best pulse envelopes, at a given frequency.
Press [PEAK], and the HP 8340B/41B will automatically peak the present CW frequency, and continue
to peak new frequencies as they are entered by the [KNOB], or the [STEP] keys, or the numerical keys
(with a terminator key). If [PEAK] is on for an extended time, the peaking function will automatically re-
peak every 7 minutes. Press [PEAK] again to cancel this function. When [PEAK] is activated, the HP
8340B/41B performs a coarse alignment, and then a fine alignment that begins at the final setting of
the coarse search; [SHIFT] [AMTD MKR] initiates only a fine alignment which begins at the present
instrument setting, [SHIFT] [AMTD MKR] is faster, but has less adjustment range than [PEAK].
[SHIFT] [PEAK], described in the next paragraph, is a related function.

[SHIFT] [PEAK] (HP-IB: SHRP] is a more extensive version of peaking [PEAK] (which requires a
fraction of a second to implement), aligns the output filter with a single CW frequency, while [SHIFT]
[PEAK] aligns all of the YTM tracking calibration constants and requires 5-10 seconds to implement.
Use [SHIFT] [PEAK] to enhance the power output and spectral purity of swept modes, and to improve
tracking performance (especially in harsh environments having wide temperature variations). Press
[SHIFT] [PEAK], which will cause “AUTO TRACKING” to appear in the ENTRY DISPLAY. “AUTO
TRACKING” will disappear after 5-10 seconds when the calibration has been completed.

Figure 3-17. RF Keys/Output (1 of 3)
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[PWR SWEEP] (HP-IB: PS1 turns on power sweep, PS0 turns off the function) allows the power
output to be swept when the HP 8340B/41B is in CW mode. This is the procedure:

1. Select a CW frequency, as explained in Figure 3-7.

2. Press [SHIFT] [PWR SWEEP], which decouples the attentuator (ATN) from the automatic leveling
control (ALC) and displays the ATN and ALC values in the ENTRY DISPLAY. The ALC range is
—20 dBm to an upper value that depends on frequency (see the specifications given in Section I).

3. Use the [STEP] keys to set the value of the ATN, and the [KNOB] or numerical keys with [dB(m})]
terminator key to set the ALC for the starting power level, as shown in the POWER dBm display.
The ALC value should be as close as possible to —20 dBm to achieve the widest-span power
sweep.

4. Setthe [SWEEP TIME], as explained in Figure 3-7.

5. Press [PWR SWEEP] and “POWER SWEEP: x.xx db/SWP" (where x is the last-entered value)
will appear in the ENTRY DISPLAY. Use either the [KNOB], the [STEP] keys, or the numerical
keys with the [dB{m)] terminator key to select the span of the power sweep (positive values only,
ranging from 0.0 to 40.00 dB/SWP).

6. Select SWEEP and TRIGGER, as described in Figure 3-11.

If only narrow-span power sweeps are necessary, the ATN does not need to be decoupled from the
ALC: Omit steps 2 and 3 in the preceding text using instead the [POWER LEVEL] key to set the initial
power output. This simplified procedure restricts the range of power sweeps to that of the coupled
ALC, which is —9.95 dBm to the maximum power permitted (maximum power depends on frequency,
as listed in the Specification Tables.

[SHIFT] [PWR SWEEP] (HP-IB: SHPS) decouples the attenuator (ATN) from the automatic leveling
control (ALC), as explained in the preceding function. Recouple the ATN and ALC by pressing
[POWER LEVEL].

[SLOPE] (HP-IB: SL1 turns on the slope function, SLO turns off the function) compensates for sys-
tem or cable losses at high frequencies by linearly increasing the power output as the frequency
increases. Press [SLOPE] and "“RF SLOPE: xx.xx dB/GHz" (where x is the last-entered value) will
appear in the ENTRY DISPLAY. Use either the [KNOB], the [STEP] keys, or the numerical keys with
the [dB(m})] terminator keys to set any positive slope value between 0.000 to 1.500 dB/GHz. Press
[SLOPE] again to cancel this function. [SLOPE] functions in dB/GHz units, but SL (the equivalent HP-
IB code) functions in the fundamental units of dB/Hz. Therefore, the SL code should be programmed
as SLmdt, where m is O (off) or 1 (on), d is the numerical value in dB/Hz, and t is either “DB’’ or the
ASCII LF terminator. For example, to obtain a slope of 1.5 dB/GHz use this procedure:

1. 1.5dB/GHz = 1.5 dB/1,000,000,000 Hz
2. 1.5dB/1E9 Hz = 1.5E—9 dB/Hz
3. Programming code is then “SL11.5E—9 DB"'.

[SHIFT] [SLOPE] (HP-IB: SHSL) allows front panel control of the mechanical attenuator (ATN).
Press [SHIFT] [SLOPE] and "ATN: x dB” (where x is the last-entered value) will appear in the
ENTRY DISPLAY. Use the [STEP] keys, or the numerical keys with any terminator key to change the
attenuator value within the range 0 dB to—90 dB in 10 dB steps. Keyboard entries are automatically
rounded to the nearest 10 dB. The clicking sound heard after each attenuator change is the attenuator
pad being mechanically switched into the RF output path.

Figure 3-17. RF Keys/Output (2 of 3)
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[RF] (HP-IB: RF1 turns on RF output RFO turns off RF output) turns the RF output on or off. Press
[RF], which will cause -OFF-" to appear in the POWER dBm display and will cause the output power
to be turned off (output <—100 dBm). Press [RF] again to turn on the RF output, restoring the last-
entered power output.

[SHIFT] [RF] has the same effect on the HP 8340B/41B as [SHIFT] [INT].

RF OUTPUT CONNECTOR. The HP 8340B is equipped with a precision 3.5 male connector. The HP
8341B uses a standard Type-N female connector. The output impedance, SWR, and other electrical
characteristics are listed in the specification tables in Section I. When making connections, carefully
align the center conductor elements, then rotate the knurled barrel while the mating component
remains still. Tighten until a firm contact is obtained.

CARE OF APC AND PRECISION 3.5 CONNECTORS (HP 8340B only). Considerable care must be
used when working with APC-3.5 connectors: Do not deform the connector by excessive tightening
force, and do not allow the connector to get corroded, scratched, or dirty. If cleaning is necessary, use
a firm, lintless brush only; do not use any cleaning solvents, since solvents can chemically damage the
plastic bead that supports the center conductor. If this connector is mechanically degraded in any
way, high frequency losses will occur.

Figure 3-17. RF Keys/Output (3 of 3)
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Rear Panel BNC Connectors

DESCRIPTION

The electrical characteristics and requirements of the rear panel BNC connectors are listed in this
Figure.

FREQUENCY
STANDARD
SWEEP 10MHz REF INT .D EXT EXT TRIGGER
0.5V/GHz OUTPUT OUTPUT
"lll’ "lll" ‘llll' ‘lll.’ ‘1iii" "lll'
JUMPER
8755C
MUTE PEN LIFT Z-AX1S §TOP _SwWP ALT Swp
OUTPUT OUTPUT BLANK BLANK/MKRS INIOUT lNTERFACE

FUNCTIONS

0.5V/GHz outputs a voltage that is proportional to the RF output frequency, with a ratio of 0.5 volt
output per 1 GHz RF frequency. Load impedance should be =4 kQ. Accuracy is 0.5 V/GHz+1% 2
mV. An output voltage ratio of 1 volts/GHz, to a maximum of 19V, can be achieved by adding two
jumpers on the A28 SYTM board (see Section Vill).

SWEEP OUTPUT is provided by a rear panel BNC connector, and an identical front panel BNC
connector. The output voltage range for this connector is 0 to -+ 10 volts dc. When the HP 8340B/41B
is sweeping, the SWEEP OUTPUT is 0 Vdc at the beginning of the sweep and +10 Vdc at the end of
the sweep regardless of sweep width. In CW mode, the SWEEP OUTPUT ranges from 0 Vdc at the 10 .
MHz minimum frequency of the HP 8340B/41B, to 10 Vdc at the 26.5 GHz maximum frequency (20
GHz with HP 8341B), with a proportional voltage for frequencies between 10 MHz - 26.5 GHz (20 GHz
with HP 8341B). Pressing [CW] then [MANUAL] locks the CW frequency but allows a fuil-range
voltage output from the SWEEP OUTPUT, controlled by the rotary [KNOB] (useful, for example, when
scaling an X-Y recorder). The output impedance at this SWEEP OUTPUT connector rs nominally 1 kQ.
Figure 3-13 also describes SWEEP OUTPUT.

10 MHz REF OUTPUT provides a 0 dBm, 10 MHz signal derived from the internal frequency standard
of the HP 8340B/41B. Test instruments are connected to this 50 2 BNC connector while the 10 MHz
crystal oscillator is being adjusted (as described in Section V, Adjustments, of this Manual), or this can
be the master clock reference output for a network of instruments.

Figure 3-18. Rear Panel BNC Connectors (1 of 2)
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INT/EXT SWITCH & BNC CONNECTORS select either the internal (INT) 10 MHz crystal oscillator
frequency standard, or an external (EXT) frequency standard to be used as the master timebase for
the HP 8340B/41B. To select the internal standard, place the switch in the INT position and connect a
jumper cable between the INT and EXT BNC connectors (the INT BNC is now outputting 10 MHz at +3
dBm). To use an external standard, disconnect the jumper, change the switch to EXT, and connect the
external source to the EXT BNC connector. The external source must be either 5 MHz =50 Hz or 10
MHz +100 Hz, and provide 0 to +10 dBm into the 50Q BNC connector. When the switch is in the EXT
position the amber EXT REF annunciator lights in the ENTRY DISPLAY.

EXT TRIGGER INPUT triggers the start of a sweep. Trigger signal must be >2 volts (10 V maximum),
and wider than 0.5 psec. Nominal input impedance is 2 KQ. Figure 3-11 describes the front panel
procedures that are involved in sweep operations.

MUTE OUTPUT causes the servo motor of an X-Y recorder to pause while the HP 8340B/41B crosses
a frequency band switchpoint. The X-Y recorder Operating Guide, located at the end of Section lil,
explains the interaction of recorders with the HP 8340B/41B.

PENLIFT OUTPUT. For operation with X-Y recorders. PENLIFT disables an X-Y recorder’s ability to
lower its pen during sweep retrace. If [SHIFT] [LINE] is pressed on the front panel, PENLIFT will also
disable the pen during forward sweep band switchpoints. Because of X-Y recorder limitations PEN-
LIFT will always disable the X-Y recorder’s pen at sweep times under 5 seconds.

PENLIFT enables pen operation by providing a current path to ground for the X-Y recorder’s pen
solenoid. The voltage at the PENLIFT output in this state will be approximately 0 Vdc. Circuit imped-
ance in this state is approximately .5 Ohms.

PENLIFT disables pen operation by not providing a current path to ground for the X-Y recorder’s pen
solenoid. The voltage on the PENLIFT output will be equal to the X-Y recorder’s pen solenoid supply
voltage. Circuit impedance in this state is very high.

NEG BLANKING provides a negative rectangular pulse (approximately —5 volts into 2 K(2) during
retrace and band switchpoints when the HP 8340B/41B is sweeping.

Z-AXIS BLANK/MKRS supplies a positive rectangular pulse (approximately +5 volts into 2 KQ) dur-
ing the retrace and switchpoints when the HP 8340B/41B is sweeping. This output also supplies a —5
volt pulse when the RF output is coincident with a marker frequency (intensity markers only, as
explained in Figure 3-9).

STOP SWP IN/OUT abruptly stops a sweep when this input is grounded. Retrace does not occur, and

the sweep will resume when this input is ungrounded. The open circuit voltage at this connector is TTL

High, and is internally pulled low when the HP 8340B/41B stops its sweep. Externally forcing this input
High will neither cause damage nor disrupt normal HP 8340B/41B operation.

Figure 3-18. Rear Panel BNC Connectors (2 of 2)
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Rear Panel RF Outputs

DESCRIPTION

The two rear panel RF Output connectors (one standard, one an option) are described in this Figure.

PANEL LAYOUT

AUX OUTPUT AF OUTPUT
2.3 - 7GHz

FUNCTIONS

AUX OUTPUT 2.3-7 GHz is a type N female connector that provides a 0 dBm Output from the HP
8340B/41B’s fundamental YIG oscillator (the higher frequencies obtainable from the HP 8340B/41B
are multiples of this oscillator). Impedance of this connector is 50 Q (nominal).

RF OUTPUT is an optional rear panel RF output connector that is functionally equivalent to the
standard front panel RF output connector (which is described in Figure 3-17). Option 004 is a rear
panel RF output with attenuator, and Option 005 (HP 8340B only) is a rear panel RF output without
attenuator. The specifications for each option are listed in Section | of this Manual. Contact the
nearest HP Sales and Service office for information about retrofitting an HP 8340B/41B with one of
these options.

Figure 3-19. Rear Panel RF Outputs
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HP-IB Connector

DESCRIPTION
The procedures for connecting the HP 8340B/41B to other HP-IB instruments is explained in this
Figure.
M)
O

HP-18

SH1

AH1

16

TEQ

L4

LEO

SR1
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DT1

CO1E—‘3.28
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The HP-IB interface connector allows the HP 8340B/41B to be connected to any other instrument or
device on the HP-IB bus. A complete illustration of pin configuration and signals on the HP-1B inter-
face connector is given in Section Il of this Manual. :

All HP-IB instruments are interconnected with special HP-IB cables and adapters. These special
cables, shown in the accompanying illustration, assure that the proper voltage levels and timing
relations are maintained on the HP-IB bus. The adapters are principally extension devices for instru-
ments that have recessed or crowded HP-IB connectors.

HP-IB Interface Cables Available

HP-IB Cable

Part Numbers Lengths

HP 10833A | 1m(3.3ft)
HP 108338 | 2m (6.6 ft)

HP 10833C | 4m (13.2ft)
HP 10833D | 0.5m (1.6 ft.

As many as 14 HP-IB instruments can be connected to the HP 8340B/41B (15 total instruments in the
system). The cables can be interconnected in a “star” pattern (one central instrument, with HP-1B
cables emanating from that instrument like spokes in a wheel), or in a linear pattern (like boxcars in a
train), or in any combination pattern. However, there are certain restrictions:

e Each instrument must have a unique HP-IB address ranging from 0-30 (decimal). Figure 3-12
([SHIFT] [LOCALY]) explains HP-IB addressing for the HP 8340B/41B.

Figure 3-20. HP-IB Connector (1 of 2)
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® In a two-instrument system that uses just one HP-IB cable, the cable length must not exceed 4
metres (13 feet).

e When more than two instruments are connected on the bus, the cable length to each instrument
must not exceed 2 metres (6.5 feet) per unit.

e The total cable length between all units cannot exceed 20 metres (65 feet).

Hewlett-Packard manufactures HP-IB extender instruments (Models 37201A, 37203A/L) that over-
come the range limitations imposed by the cabling rules. These extenders allow twin-pair cable
operation up to 1000 metres (3,280 feet), and telephone modem operation over any distance. HP
Sales and Service offices can provide additional information on HP-IB extenders.

The codes next to the HP-IB connector describe the HP-IB electrical capabilities of the HP 8340B/41B,
using IEEE Std 488-1978 mnemonics (HP-IB, GP-IB, IEEE-488, and IEC-625 are all electrically equiv-
alent). Briefly, the mnemonics translate as follows:

SH1: Source Handshake, completé capability.

AH1: Acceptor Handshake, complete capability.

T6: Talker; capable of basic talker, serial poll, and unaddress if MLA.
TEUk: Talker, Extended address; no papability.

L4: Listener, capable of basic listener, and unaddress if MTA.

LEO: Listener, Extended address: no capability.

SR1: Service Request, complete capability.

RL1: Remote Local, complete capability.

PPO: Parallel Poll, no capability.

DC1: Device Clear, complete bapability.

DT1: Device Trigger, complete capability.

CO, 1, 2, 3,28: Controller capability options; CO, no capabilities; C1 system controller, C2, send
IFC and take charge; C3, send REN; C28, send I.F. messages.

E1: Electrical specification indicating open collector outputs.

These codes are completely in the IEEE Std 488-1978 document, published by The Institute of Elec-
trical and Electronic Engineers, Inc., 345 East 47th Street, New York, New York 11017.

Figure 3-20. HP-IB Connector (2 of 2)
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HP 8410B/C Interface/Cable

DESCRIPTION

This connector interfaces the HP 8340B/41B to the HP 8410B/C Network Analyzer.

Rear Panel Connector Interface Cable

8410 INTERFACE
14 25

000000000000
® 0000000000000 ©

1 13

Connect the HP 8410B/C Network Analyzer to this port on the HP 8340B/41B, using a Source Control
Cable (HP Part Number 08410-60146). An Operating Guide at the end of this Section explains HP
8410B/C to HP 8340B/41B interconnections.

This connector has pins that duplicate several rear panel functions, including EXT TRIGGER INPUT,
MUTE OUTPUT, PENLIFT OUTPUT, NEG BLANK, and Z-AXIS BLANK/MKRS. There is also a pin unit
input for a switch closure to execute the UP key function, which is used to step through a series of
saved instrument states. Additional information is contained in the HP 8410B/C Operating and Service
Manual.

Figure 3-21. HP 8410B/C Interface/Cable (1 of 2)
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HP 841 06 INTERFACE CONNECTOR J18
J18 ) Signal ) J18w46
Pin Mnemonic Levels Input/Output Sotxrce./ A62J31 Pin Wire
Destination Color Code
1
2 | Z-AXIS BLAND +5V, —5Vv* OUTPUT A57P1-99 2,16 2
3
4 | LALTSEL TTL (LOW TRUE) | OUTPUT A57P1-59 10,24 0
5 | LSSP TTL (LOW TRUE) | I/O A57P1-107 5,19 5
(LSTOP SWEEP) .
6 | +5.2v A52P1-17,18,41,42 |. 3 3
7
8
9 | MUTE TTL (LOW TRUE) | INPUT A57P1-61 8,22 4
10 | EXT TRIG EXT SOURCE INPUT A57P1-106 4,18 6
INPUT LEVEL
11 PEN LIFT SEE TEXT OUTPUT A57P1-108 6, 20 8
12
13
14 | NEG BLANK ov, —5v* OUTPUT A57P1-41 1,15 1
15
16 | LRETRACE TTL (LOW TRUE) | OUTPUT A57P1-58 11,25 9-0
17 | LALTEN TTL (LOW TRUE) | OUTPUT A57P1-60 9,23 9
18
19 | GND STOP SWEEP 9-0-7
BNC GND LUG
20
21
22 | LSTEPUP TTL (LOW TRUE) | INPUT AB2J1-28 14 9 -0-8
23
24 | 8410 TRIG TTL (LOW TRUE) | OUTPUT A57P1-62 7 7
25
*See text Figure 3-21. HP 8410 Interface (2 of 2)
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HP 8755C Interface/Cable

DESCRIPTION

The HP 8755C Scalar Network Analyzer is connected to the HP 8340B/41B at this connector.

Rear Panel Connector Interface Cable

8755C
ALT swp
INTERFACE

Connect the HP 8755C Scalar Network Analyzer to the HP 8340B/41B at this connector, using Inter-
face Cable 8120-3174, to provide the alternate sweep function. An Operating Guide at the end of
Section 11l explains the HP 8755C to HP 8340B/41B interconnections.

The pin configuration and electrical requirements for this connector are described in Section VI
(Service) of this Manual.

Figure 3-22. HP 8755C Interface/Cable

HP 8340B/41B ' Operating Information

3-49



Fan Assembly

DESCRIPTION

Maintenance of the filter elément for the fan is described in this Figure.

Filter Element
(HP Part Number 08340-00018)

The foam filter element requires regular inspection and cleaning. The cooling fan for the HP
8340B/41B is powerful, and pulls a large amount of air through its filter element; subsequently, the
filter element collects dust, smoke, and other contaminants even from environments that seem quite
clean. To prevent impaired cooling from a dirt-clogged filter, it is imperative that the filter be inspected
regularly, and replaced as needed. (Filter replacement is recommended; cleaning by vacuuming or
washing and drying, is recommended only if a replacement filter is not available.) Section VI (Replace-
able Parts) contains a complete parts listing for the fan, in the B1 Fan Assembly pictorial.

Figure 3-23. Fan Assembly
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Power Line Module

DESCRIPTION

The line power module contains a safety fuse, and a removable cam that is used as a switch to match
the HP 8340B/41B’s power supply to the locally available ac power. »

CAUTION:

Do not attempt to rotate the voitage
selector cam while itis installed in the
line module or non-repairable
damage will result. The cam must be
completely removed from the line
module, rotated to the proper posi-
tion, and reinstalled. Refer to the
instructions below. ’

Replacement of fuse

Pry open line module cover door.
Pull out fuse carrier.

Insert fuse of proper rating.

Place carrier back into line module

o

Selection of Operating Voitage

1. Pry open line moduile cover door.

2. REMOVE CAM FROM THE LINE
MODULE.

3. Rotate the cam to the desired voltage.
(When the line module cover is closed, the
selected voltage will be visible through a
small window.)

4. Insert the cam back into the line module.

" 5, Close the line module cover door.

The HP 8340B/41B requires a maximum of 500 VA of electrical power (40 VA in STANDBY) that is
delivered to the instrument through the line power module. The module setting must match the locally
available voltage, and be fused to provide a measure of safety to the instrument and the operator.

To determine the module’s voltage setting, first measure the locally available ac power source. The
HP 8340B/41B requires either 100, 120, 200, or 240 volts with a tolerance of +10%. The HP
8340B/41B also requires an ac frequency of 47.5 Hz to 66 Hz. Some installations may need an
autotransformer and/or frequency converters to meet the voltage and frequency requirements. After

obtaining suitable voltage and ac frequency, position the selector cam as shown in the accompanying
illustration.

The proper fuse rating also corresponds to the voltage selection, and these ratings are printed on the
rear panel of the HP 8340B/41B adjacent to the line power module (the fuses are also listed in Section
Il (Installation) of this Manual). '

Appropriate power line cords are listed in Section il (Installation).

Figure 3-24. Power Line Module
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HP-IB Programming

INTRODUCTION

HP-IB, the Hewlett-Packard Interface Bus, is the instrument-to-instrument communication system
between the HP 8340B/41B and up to 14 other instruments. Any instrument having HP-IB capability
can be interfaced to the HP 8340B/41B, including non-HP instruments that have “GPIB,” |[EEE-488,”
“ANSIMC1.1,” or “IEC-625" capability (these are common generic terms for HP-IB; all are electrically
equivalent although IEC-625 uses a unique connector). This portion of the manual specifically
describes interfacing the HP 8340B/41B to one very special type of instrument: a computer. ‘

INTERCONNECTIVE CABLING

Figure 3-20 shows the HP 8340B/41B rear-panel HP-IB connector and suitable cables, and describes
the procedures and limitations for interconnecting instruments. Cable length restrictions, also
described in Figure 3-20, must be observed to prevent transmission line propogation delays that
might disrupt HP-IB timing cycles. '

INSTRUMENT ADDRESSES

Each instrument in an HP-IB network must have a unique address, ranging in value from 00-30
(decimal). The default address for the HP 8340B/41B is 19, but this can be changed by the [SHIFT]
[LOCALY] function as described in Figure 3-12 (the examples in this section use 19 as the address for
the HP 8340B/41B). Other instruments use a variety of procedures for setting the address, as
described in their operating manuals, but typically either a rear panel switch or a front panel code is
used.

HP-IB INSTRUMENTS NOMENCLATURE

HP-IB instruments are categorized as ‘listeners,” “talkers,” or “‘controllers,” depending on their
current function in the network. '

Listener

A listener is a device that is capable of receiving data or commands from other instruments. Any
number of instruments in the HP-IB network can simultaneously be listeners.

Talker

A talker is a device that is capable of transmitting data or commands to other instruments. To avoid
confusion, an HP-1B system allows only one device at a time to be an active talker.
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Controller

A controller is an instrument, typically a computer, that is capable of managing the various HP-IB
activities. Only one device at a time can be an active controller.

PROGRAMMING THE HP 8340B/41B

The HP 8340B/41B can be entirely controlled by a computer (although the line POWER switch must be
operated manually). All functions that are initiated by front panel keystrokes (local operation) can also
be initiated by an HP-IB computer additionally, several functions are possible only by computer
(remote) control. Computer programming procedures for the HP 8340B/41B involve selecting an HP-
IB command statement, then adding the specific HP 8340B/41B programming codes to that statement
to achieve the desired operating conditions. The programming codes can be categorized into two
groups: Those that mimic front panel keystrokes, and the unique codes that have no front panel
equivalent.

In the programming explanations that follow, specific examples are included that are written in a
generic dialect of the BASIC language. BASIC was selected because the majority of HP-IB computers
have BASIC language capability; however, other languages can also be used. Hewlett-Packard pub-
lishes a series of Programming Notes that contain computer-specific, language-specific information
for those wishing to use another language; contact the nearest HP Sales and Service Office (listed
inside of the back cover) for a list of HP 8340B/41B Programming Notes.

HP-IB COMMAND STATEMENTS

Command statements form the nucleus of HP-IB programming; they are understood by all instru-
ments in the network and, when combined with instrument-specific codes, they provide all manage-
ment and data communications instructions for the system.

An explanation of the fundamental command statements follows. However, some computers use a
slightly different terminology, or support an extended or enhanced version of these commands. Con-
sider the following explanations as a starting point, but for detailed information consult the BASIC
language reference manual, the /O programming guide, and the HP-IB manual for the particular
computer being used. :

Syntax drawings accompany each statement: All items enclosed by a circle or oval are computer-
specific terms that must be enterd exactly as described; items enclosed in a rectangular box are

names of parameters used in the statement; and the arrows indicate a path that generates a valid

combination of statement elements. '

HP 8340B/41B Operating Information 3-53




Here are the eight fundamental command statements:

Abort

Abort abruptly terminates all listener/talker activity on the interface bus, and prepares all instruments
to receive a new command from the controller. Typically, this is an initialization command used to
place the bus in a known starting condition. The syntax is

interface
ABORT select code >

where the interface select code is the computer's HP-IB 1/O port, which is typically port 7. Some
BASIC examples:

10 ABORT 7
100 IF v>20 THEN ABORT 7
Related statements used by some computers:

ABORTIO (used by HP-80 series computers)
HALT
RESET

Remote

Remote causes an instrument to change from local control to remote control. In remote control, the
front panel keys are disabled (except for the [LOCAL] key and the POWER switch), and the amber
REMOTE annunciator is lighted in the ENTRY DISPLAY. The syntax is

Y

device
( REMOTEJ ] selector

where the device selector is the address of the instrument appended to the HP-IB port number.
Typically, the HP-IB port number is 7, and the default address for the HP 8340B/41B is 19, so the
device selector is 719. Some BASIC examples: '

10 REMOTE 7

which prepares all HP-IB instruments for remote operation (although nothing appears to happen to
the instruments until they are addresed to talk), or

10 REMOTE 719

which effects the HP-IB instrument located at addres 19, or

10 REMOTE 719, 721, 726, 715

which effects four instruments that have addresses 19, 21, 26, and 15.
Related statements used by some computers:

RESUME
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chal Lockout

Local Lockout can be used in conjunction with REMOTE to disable the front panel [LOCAL] key. With
the [LOCAL] key disabled, only the controller (or a hard reset by the POWER switch) can restore local
control. The syntax is

interface
LOCAL LOCKOUT select code

A BASIC example:

10 REMOTE 719

20 LOCAL LOCKOUT 7
Local

Local is the complement to REMOTE, causing an instrument to return to local control with a fully
enabled front panel. LOCAL syntax is

device
selector

LOCAL

Some BASIC examples:

10 LOCAL 7

which effects all instruments in the network, or
10 LOCAL 719

for an addressed instrument (address 19).
Related statements used by some computers:
RESUME

Clear

Clear causes all HP-IB instruments, or addressed instruments, to assume a ‘“‘cleared” condition, with
the definition of ““cleared” being unique for each device. For the HP 8340B/41B:

1. Both status bytes are reset to zero.

2. All pending output-parameter operations, such as those associated with OA, OP, and OR codes,
are halted.

3. The parser (the software that interprets the programming codes) is reset, and now expects {0
receive the first character of a programming code.
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The syntax is

device
selector

Some BASIC examples:

10 CLEAR 7

to clear all HP-IB instruments, or

10 CLEAR 719

to clear an addressed instrument.

Related statements used by some computers:

RESET
CONTROL
SEND

Trigger

Trigger initiates a single event, such as a single sweep or an instantaneous measurement, from all
instruments or an individually addressed instrument. If the HP 8340B/41B is in analog-sweep mode
TRIGGER starts the sweep; if in CW, manual sweep, or fast phaselock (code FP) mode TRIGGER
increments the frequency. When the upper frequency limit is reached (either the stop frequency for
swept modes, or maximum instrument operating frequency for CW mode) the next TRIGGER com-
mand will initiate a retrace to the starting frequency. The syntax is

device
selector

TRIGGER

A BASIC example:
10 TRIGGER 7
to simultaneously trigger all HP-IB instruments, or !
100 TRIGGER 719 |
to trigger an instrument at address 19, or

100 TRIGGER 719, 721, 712

to trigger instruments at addresses 19, 21, and 12.

Related statements used by some computers:

RESUME
SEND

The preceding statements are primarily management commands that do not incorporate instrument-
specific programming codes. The following two statements do incorporate programming codes, and
are used for data communication.
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Output

Output is used to send function commands and data commands from the controller to the addressed
instrument. The syntax is

device
selector

OUTPUT

rw

—O—
<__@<__

.  J numeric
’ " |expression
string

expression

line
number

where USING is a secondary command that formats the output in a particular way, such as binary or
ASCIi representation of numbers. The USING command is followed by “image items” that precisely
define the format of the output; these image items can be a string of code characters, or a reference to
a statement line in the computer program. Image items are explained in the programming codes
where they are needed. Notice that this syntax is virtually identical with the syntax for the ENTER
statement that follows. A BASIC example:

100 OUTPUT 719, “programming codes"

The many programming codes for the HP 8340B/41B are listed in Tables 3-1 and 3-2, and are
explained in the Programming Codes subsection.

Related statements used by some computers:

CONTROL
CONVERT
IMAGE
IOBUFFER
TRANSFER
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Enter

Enter is the complement to OUTPUT, and is used to transfer data from the addressed instrument to
the controller. The syntax is

device
ENTER selector

Y

USING string

numeric
variable

line
number

string
variable

ENTER is always used in conjunction with OUTPUT, such as:

100 OUTPUT 7193 *...programming codes..."
110 ENTER 719; *...complementary codes..."

ENTER statements are commonly formatted, which requires the secondary command USING and the
appropriate image items. The most-used image items involve end-of-line (EOL) suppression, binary
inputs, and literal inputs. For example,

100 ENTER 719 USING *#, B"A, B, C

suppresses the EOL sequence (#), and indicates that variables A, B, and C are to be filled with binary
(B) data. As another example,

100 ENTER 719 USING "#, 123A"; A$

suppresses EOL, and indicates that string variable A$ is to be filled with 123 bytes of literal data
(123A). (Note: Be careful when using byte-counting image specifiers, because if the requested
number of bytes does not match the actual number available data might be lost, or the program might
enter an endless wait state.)

The suppression of the EOL sequence is frequently necessary to prevent a premature termination of
the data input. When not specified, the typical EOL termination occurs when an ASCII LF (line feed) is
received. However, the LF bit pattern could coincidentally occur randomly in a long string of binary
data, where it might cause a false termination. Also, the bit patterns for the ASCII CR (carriage return),
comma, or semicolon might cause a false termination. Suppression of the EOL causes the computer
to accept all bit patterns as data, not commands, and relies on the HP-IB EOI (end or identify) line for
correct end-of-data termination.

The various programming codes that are associated with the ENTER statement are listed in Tables
3-1 and 3-2, and are explained in the Programming Codes subsection.

Related statements used by some computers:

CONVERT
IMAGE
IOBUFFER
ON TIMEOUT
SET TIMEOUT
TRANSFER

This completes the HP-IB Command Statements subsection. The following material explains the HP
8340B/41B programming codes, and shows how they are used with the OUTPUT and ENTER HP-IB
command statements. :

|
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HP 8340B/41B PROGRAMMING CODES

Table 3-1 lists the HP 8340B/41B programming codes arranged by function, and Table 3-2 lists the
codes alphabetically. Notice in the Tables that several codes correspond to keys on the front panel of
the HP 8340B/41B. All front panel operations (except the POWER switch) can be duplicated by a
remote computer program, and those are the programming codes that are used to replace the key-
strokes. There are also several programming codes listed in the Tables that are unique to HP-IB
operation. The next two subsections describe all of these codes, first by explaining how front panel
operations can be duplicated, and then explaining the unique, HP-IB operations.

Programs that Duplicate Front Panel Operations

Any HP 8340B/41B operation that can be established by pressing keys on the front panel can be
duplicated by a computer program, with the exception of the POWER switch function. This is the
procedure: ‘

1. Determine the keystroke sequence needed for the desired operation. For example, this sequence
establishes a 2.3 GHz CW signal at —30 dBm:

[INSTR PRESET] [CW] [2] [.] [3] [GHz] [POWER LEVEL] ["] [3] [dB(m}]

2. Use the Information Cards (located beneath the front panel), or Tables 3-1 and 3-2, to find the
programming code for each key. Continuing with the example,

Key Programming Code
[INSTR PRESET] P
[CW] cw
2] 2
[] .
[3] 3
[GHz] GZ
- [POWER LEVEL] PL
[-] -
[3 3
[0] 0
[dB(m)] DB

3. Combine the programming codes into an OUTPUT command. For an HP 8340B/41B having
address 19, this is the complete program: '

10 ABORT 7

20 CLEAR7

30 OUTPUT 719; "IPCW2.3GZPL—30DB"
40 END

ABORT, CLEAR, and IP are not always required, but it is good programming practice to use them (in
this sequence) because they place the HP 8340B/41B in a completely reset, standard operating
condition.

The HP 8340B/41B automatically upshifts lower-case characters, and ignores spaces and unas-
signed characters; therefore, line 30 in the preceding program could be written as follows, resulting in
enhanced readability at a slight cost in execution time:

30 OUTPUT 719, "IP CW2.3GHz PL —30 dB"™
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Or the information could be written

30 O0OUTPUT 719, “IpP"

40 OUTPUT 719; "CW 2.3 Gz"
50 OUTPUT 719; "PL —30 dB"
60 END

For interactive programs, the frequencies, power level, and other numerical data can be placed in the
OUTPUT statements as variables. For example:

30 OUTPUT 719; =1pP"

40 ODUTPUT 7195 "CW 2.3 Gz2"

50 PRINT “ENTER THE POWER LEVEL"™
60 INPUTP

70 QUTPUT 719; *PL™; P; "“DB"

80 GODTOS0

90 END
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Table 3-2. - HP 8340B/41B Programming Codes (1 of 4)

Code Operation Performed Equivalent Key Ref. Figure
Al Leveling, internal [INT] 3-16
A2 Leveling, external [XTAL] 3-16
A3 Leveling, power meter [METER] 3-16
AK'm Amplitude marker [AMTD MKR] 3-17
ALmn Alternate state [ALT] 3-12
AMm Amplitude modulation [AM] 3-14, 3-15
ASm Alternate state select
ATd Attenuator
AU Auto [Hz/Auto] 3-10
BC Change frequency band
CFdt Center frequency [CF] 3-7
CS Clear both status bytes
Cwdt CW frequency [CW] 3-7
DB dB(m) terminator [GHz/dB(m)] 3-10
DFdt Delta frequency [AF] 3-7
DN Down step [%] 3-8
DUm Display updating (=SHS1)
EF Entry Display off [ENTRY OFF] 3-8
EK Enable rotary knob
FAdt Start frequency [START FREQ] 3-7
FBdt Stop frequency [STOP FREQ] 3-7
FMm Frequency modulation [FM] 3-14,3-15
FM1d FM sensitivity (d=1 or 10) 3-14, 3-15
FP* Fast phaselock
GZ GHz terminator [GHz/dB(M)] 3-10
HZ Hz terminator [Hz/AUTO] 3-10
IF increment frequency
1L 123b Input learn data
iP Instrument preset [INSTR PRESET] 3-12
KR Keyboard release
KZ kHz terminator [kHz/msec] 3-10
MO Marker off (=MO) [OFF] 3-9
M1dt Marker 1 on [M1] 3-9
M2dt Marker 2 on [M2] 3-9
M3dt Marker 3 on [M3] 3-9
M4dt Marker 4 on [M4] 3-9
M5.dt Marker 5 on [M5] 3-9
MC Marker to center frequency [MRK—CF] 39
MD m Marker delta [MRKA] 3-9
MO Marker off (=MO0) [OFF] 3-9
MPm Marker sweep, M1-M2 [MKR SWEEP] 3-9
MS milliseconds terminator [kHz/msec] 3-10
MZ MHz terminator [MHz/sec] 3-10
NA1b Network analyzer configure
OA (d) QOutput active parameter
OB (d) Output next band frequency
OC (3d) Output coupled parameters
OD* Output diagnostic values
OF (d) Output fault values
0Ol (19a) Output identification
OK (d) Output last lock frequency
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Table 3-2. HP 8340B/ 418 Programming Codes (2 of 4)

Equivalefnt Key

Code Operation Performed Ref. Figure
OL (123b) Output learn data ;
OM (8b) Output mode data
OP (d) Output interrogated parameter
OR (d) Output power level |
0OS (2b) Output status bytes |
PLdt Power level [POWER LEVEL] 37
PMm Pulse modulation [PULSE] § 3-14, 3-15
PSm Power sweep [PWR SWP] 3-17
RB 1b Remote rotary knob
RCn Recall instrument state [RECALL][0-9] 3-12
RE1bDb Extended status byte mask
RFm RF output on/off [RF] 3-17
RM1b Status byte mask
RPm RF peaking [PEAK] 3-17
RS Reset sweep
S1 Sweep, continuous [CONT] 3-11
S2 Sweep, single [SINGLE] 3-11
S3 Sweep, manual [MANUAL] | 3-11
SC Seconds terminator [MHz/sec] 3-10
SFdt Step frequency size ’
SG Sweep, single
SH Shift prefix [SHIFT] « 3-7
SHA1 Disable, ALC, set power [SHIFT] [INT] | 3-16
SHA2 Enable external source module leveling| [SHIFT] [XTAlif.] 3-16
mode :
SHA3 d t Access linear modulator [SHIFT] [METER] 3-17
SHAK Immediate YTM peak [SHIFT] [AMTD MKR] 3-17
SHAL Save current freq. mult. factor [SHIFT] [ALT]§ 3-12
SHAM m Pulse modulation enhancement [SHIFT] [AM] 3-14
SHCFdt Set frequency step size [SHIFT] [CF] | 3-7
SHCwW* CW increment resolution [SHIFT] [CW] } 3-7
SHEF Restore calibration constant access [SHIFT] [ENTRY OFF] 3-8
function |
SHFA dt Display multiplier [SHIFT] [STAP}T FREQ] 3-7
SHFBdt Display offset [SHIFT] [STOP FREQ] 3-7
SHIP Freq. multiplier defaults to 1 [SHIFT] [INSTR PRESET] 3-12
SHM1 Diagnostic: M/N, 20/30 frequency [SHIFT] [M1] 3-9
SHM2 Diagnostic: band, YO [SHIFT] [M2] 3-9
SHM3 Diagnostic: VCO01, VC02 frequencies [SHIFT] [M3] . 3-9
SHM4 Diagnostic: test/display resulis [SHIFT] [M4] 3-9
SHM5 Turn off diagnostics [SHIFT] [M5] 3-9
SHMO Turn off all markers [SHIFT] [OFF] 3-9
SHMP Marker sweep, M1-M2 [SHIFT] [MKR SWEEP] 3-9
SHPLdt Set power level step [SHIFT] [POWER LEVEL] 3-7
SHPM Enable HP 8756A/8757A compatability | [SHIFT] [PULSE] 3-14, 3-15
SHPS d t Decouple ATN, ALC [SHIFT] [PWR SWP] 3-17
SHRC Remove save-lock [SHIFT] [RECALL] 3-12
SHS1m Blank displays [SHIFT] [CONT] 3-11
SHS 3 Display fault diagnostic [SHIFT] [MANUAL] 3-11
SHSLdt Control reference level [SHIFT] [SLOPE] 3-17
SHSTdt ZOOM function [SHIFT] [SWEEP TIME] 3-7




Table 3-2. HP 8340B/41B Programming Codes (3 of 4)

Code . Operation Performed Equivalent Key Ref. Figure
SHSV Lock save/recall [SHIFT] [SAVE] 3-12
SHRF Same as SHA1 [SHIFT] [RF] 3-17
SHRP Tracking calibration [SHIFT] [PEAK] 3-17
SHT1 Test displays [SHIFT] [FREE RUN] 3-11
SHT2m Bandcrossing penlift [SHIFT] [LINE] 3-11
SHT3 Display unlock indicators [SHIFT] [EXT] 3-11
SHGZ dt 10 channel [SHIFT] [Ghz/dB(m)] 3-10
SHMZ d t 10 subchannel [SHIFT] [MHz/sec] 3-10
SHKZ dt Write to 10 [SHIFT] [kHz/msec] 3-10
SHHZ Read from 10 [SHIFT] [Hz/AUTO] 3-10
SLmdt Power slope [SLOPE] 3-17
SMdt Sweep, manual
SNdt Steps, maximum
SPdt Set power step size
STdt Sweep time [SWEEP TIME] 3-7
SVn Save instrument state [SAVE] [1-9] 312
SWm Swap network analyzer channels
T Trigger, free run [FREE RUN] 3-12
T2 Trigger, line [LINE] 3-12
T3 Trigger, external [EXT] 3-12
T1 b (b) Test HP-IB interface
TLdt Time line
TS Take sweep
upP Up step [«] 3-8

Note: The HP 8340B/41B automatically upshifts codes entered in lower case, and ignores spaces
placed between code groups. The warning message ** * *HP-1B SYNTAX ERROR* * *”’ appears in the
ENTRY DISPLAY if an error is made in the programming format, and the HP 8340B/41B will ignore the
unrecognized code characters. (The HP 8340B/41B also clears HP-IB DIO line 8, which sometimes is
used as a parity bit; HP-IB lines are explained later in this Section.)

The

lower-case letters listed after the codes indicate typical suffix parameters as follows:

If no suffix follows a code in this Table, the code represents either a self-contained, immediate execute
function, or one of the terminator codes that scale and define the associated numerical data.

b

indicates that alphanumeric ASCII characters are associated with this code.

indicates binary information consisting of 8-bit bytes. Typically, binary information is transmitted by
using either the computer’s CHR$ function (which converts a decimal number to a string of binary
bytes), such as ’

100 OUTPUT 719; "...code..."&CHR$(decimal)

where the ‘&’ concatenates the CHR$ function to the programming code (and prevents an end-of-
line terminator from being placed between the code and the data), or for codes that require strings
of binary data an image specifier can be used; for example:

100 OUTPUT 719; *...programming code...";

110 OUTPUT 719 USING #,B"; byte(s)

The final semicolon in line 100 inhibits an end-of-line sequence from the computer (an EOL must not
separate code from data). The “'#" in line 110 supresses EOL that might occur between data bytes
or from a coincidental data bit pattern that mimics an EOL sequence, and the “B"" indicates that the
subsequent variables represent binary data.




|
; Table 3-2. HP 8340B/41B Programming Codes (4 of 4)
) i

d indicateéf decimal data, which is allowed in any of these data formats:

single digit: +d
Integer, decimal: +d***d
Real, decimal: +d***d.d. **d

Exponeritial, decimal: +d***d.d.** *dE+dd

m indicatesa ‘1" ora “'0" must follow the code letters, where the 1 suffix is usually used to turn on the
function, and the 0 suffix turns off the function.

h isa singize digit, 1-9 for SV and 0-9 for RC, which indicates the desired memory register.

t indicate§I that a terminator is required. Typically, the programming codes, GZ, MZ, KZ, HZ, DB, SC,
and MS are used as terminators because they also serve as units scalars. Alternatively, a comma
oran AS}II LF (decimal 10) can be used as a terminator, which will cause the HP 8340B/41B to scale
the corresponding function to the fundamental units of Hertz, seconds, or dB(m).

(.) parenthef;sis indicate codes that cause the HP 8340B/41B to output information for a subsequent
input by the computer, with the format of that information being indicated by the parenthetical
letters. For example, code listing OC (3d) indicates that 3 decimal values should be read as a result
of the OC command:

100 UéJTPUT 719; *0cC"
110 ENTER 719; A,B,C

As anotr;er example, code listing OM (8b) indicates that 8 binary bytes should be read:

100 0(%)TPUT719;"0M"
110 ENTER 719 USING "#, B"; B1, B2, B3, B4, B5, B6, B7, BS

(The image parameters in line 110 are explained in the preceeding **b-binary data™ section.)

" follows the codes that have special suffix requirements; consult the detailed explanation of the
code for further information.
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Using the Rotary KNOB

The rotary [KNOB1 can also be enabled for interactive programs. The [KNOB] is normally disabled
when the HP 8340B/41B is in REMOTE; however, the “EK’’ programming code reenables the

[KNOBY:

80 REM EK ALLOWS THE KNOB TO CONTROL PL
90 O0OUTPUT 719; “EKPL"™ '

100 PAUSE

110 REM EK ALLOWS THE KNOB TO CONTROL CW
120 OQUTPUT 719; “EKCW" .
130 END

The “EK” can precede or follow the programming code for the function key; that is, “EKCW” and
“CWEK’’ are functionally equivalent. If EK is output by itself, the [KNOB] will control the last-activated

function:

80 O0OUTPUT 719; "FA106Z FB14GZ PL —90DB
90 OUTPUT 719; "EK™
100 END

Line 80 establishes a start frequency of 10 GHz, stop frequency of 14 GHz, power level of —90 dBm,
and a sweep time of 100 milliseconds. Line 90 enables the [KNOB], which will control the sweep time

since that was the last-activated function.

Using Keys that Toggle ONIOFF

Several keys, such as the MODULATION keys, activate functions that are either ON or OFF.Toturna
function ON or OFF, add a “0"’ (OFF) or “1”” (ON) suffix to the key’s programming code. For example:

200 REM TURN THE "AMTD MKR" ON
210 OUTPUT 719; *"AK1™

220 PAUSE

230 REM TURN THE "“AMTD MRK*™ OFF
240 OUTPUT 719; "AKO"™

Operator’s Programming Check

To check the various programming codes that duplicate front panel operations, enter this BASIC

program (or equivalent):

10 DIMAs$"e0"

20 REMOTE 719

30 PRINT "“ENTER PROGRAMMING CODES™
40 INPUTAS$

50 OUTPUT 719; AS$

60 GOTO 30

70 END

RUN the program, and enter any combination of programming codes (60 characters maximum) when

prompted; for example:
ENTER PROGRAMMING CODES?

sT100MS"

FA12GZ FB18GZ PL —65DB STAU (followed by RETURN or END LINE

The HP 8340B/41B should immediately respond to your commands with, in this example, a 12 GHz
start frequency, 18 GHz stop frequency, power level of —65 dBm, and a sweep time set to auto (auto

selects the fastest possible sweep rate for a given frequency span).

The preceding applications of the OUTPUT command are sufficient for writing computer programs
that duplicate all front panel operations. The next subsection explains programming codes that do not

have an equivalent key on the front panel.

HP 8340B/41B
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Unique HP-IB Programming Codes

Several programming codes are available which do not have an equivalent front panel key; these
codes are listed in Table 3-2 and described here, in alphabetical order (the lower case letters that
follow each code mnemonic are explained in Table 3-2).

ASm Alternate State Select, is primarily used when the HP 8340B/41B is operating in certain network
analyzer systems. AS is always used in conjunction with alternate state mode ([ALT], Figure 3-12)
where it causes an abrupt change from one operational state to the other. Use AS when automatic
alternation does not occur (for example, when CW mode is used for one or both operational
states), or when it might be necessary to interrupt the alternating operation.

First, establish alternating operation between the present operating configuration (called the
“foreground’’ state) and one of the previously SAVEd operating configurations (called the *‘back-
ground” state). For example, code AL13 activates alternating operation between the foreground
and background states, with the background state being derived from the contents of memory
register 3 (the code parameters are ALnx, where n = 1/0 to activate/deactive alternating opera-
tion, and x = 1-9 indicates the memory register that will be transferred to the background
register).

With alternating mode in effect, AS is used to abrubptly change theoperating state: ASO causes
the present HP 8340B/41B operation (whether that operation is foreground or background) to
abruptly halt, retrace to the beginning of the foreground state, and begin operating under the
foreground configuration; AS1 causes the present operation to abruptly halt, retrace to the begin-
ning of the background state, and begin operating under the background configuration. After the
AS-initiated foreground or background change has been completed, the previously established
alternating state operation resumes. A BASIC example:

100 REM PREPARE BACKGROUND STATE, SAVE INREGISTER 3
110 OUTPUT 719; *"...{(programming codes)...S5V3"

120 REM ‘

130 REM PREPARE FOREGROUND STATE, AND ALTERNATE

140 OUTPUT 719; *...(programming codes)...AL13"

150 REM

160 REM ABRUPTLY CHANGE STATUS IF NECESSARY

170 IF X > Y THEN QUTPUT 7193 "AS1"

180 IF X <Y THEN DUTPUT 7195 "ASO*"

(Xand Y inlines 170 and 180 are arbitrary variables for a hypothetical test.)

ATd Attentuator, allows the attenuator to be set remotely, and is used when the attentuator is
decoupled from the ALC (SHSL initiates the decoupling). The standard attenuator (see the
attenuator options listed in Section 1) has a range of 0 to —90 dB in 10 dB increments; set the
attentuator by using the code ATxDB, where x is the numerical value (the HP 8340B/41B will
round values to the nearest 10 dB) and DB is the terminator. A BASIC example:

100 OUTPUT 719; "AT—40DB"

BC Band Change, causes the HP 8340B/41B to advance to the next frequency bandcrossing point.
The BC code is used in two situations: 1) It is used when the HP 8340B/41B is in network
analyzer mode (the NA programming code), or 2} it is used when automatic bandcrossing has
been disabled by the SHA21 code (in this case, the BC code functions identically to the SHA1
code; bandcross disabling and the SHA1/SHA2 functions are described in Figure 3-16).

CS Clear Status bytes, resets to zero the 16 bits in the two status bytes. Any status bit that is in the
process of being set, but was deferred pending completion of some function, will also be cleared
by CS. Status bytes, along with the CS code, are explained under the OS (Output Status byte)
code. ‘
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DUm Display Updating, blanks (DUQ) or unblanks (DU1) the front panel displays of the HP 8340B/41B,

and is identical in function to SHS1m ([SHIFT] [CONT], which is described in Figure 3-11). In
automated systems the displays of the HP 8340B/41B might be redundant, and can be blanked to
reduce visual distractions for the operation. A BASIC example:

100 OUTPUT 719; “DUQ"

If DU1 is output while the HP 8340B/41B is in the middle of a sweep, the sweep will abruptly stop,
retrace, and the resume sweep operations.

EK Enable Knob, activates the rotary [KNOB] on an otherwise remote HP 8340B/41B front panel.

Once the [KNOB] is enabled it is automatically coupled to the presently active function, such as:

100 OUTPUT 719; "CHEK" ([KNOB] adjusts CW frequency)

FP

200 OUTPUT 719; "PLEK" ([KNOB] adjusts Power Level)

In the above examples, the CW and PL function
codes were output along with EK to explicitly specify
the active function; since no data accompanied the
function codes, the last-used data values (or the IP
default values) will be re-established. EK can also be
output alone:

300 OUTPUT 719; “EK"

310 OQUTPUT 719; “CF7omMz*

320 PAUSE

330 OUTPUT 719; “DF1MZ"™

340 PAUSE

350 OUTPUT 719; “ST50MS PL —25DB"
360 PAUSE

EK always controls the active function; hence, at line 320 the [KNOB] controls the center fre-
quency (initially at 1 MHz); and at line 340 the [KNOB] controls the delta frequency (initially at 1
MHz); and at line 360 the [KNOB] controls the power level (initially at —25 dBm). Notice at line 360
that the [KNOB] controls PL, not ST, because PL is the last-activated function.

Fast Phaselock, is used when the fastest possible frequency transition is necessary between cw
frequencies. FP can be used for fast transitions between steps in a stepped CW sweep, or it can
be used when the CW frequencies must be rapidly changed to any value in the frequency span of
the HP 8340B/41B.

FP achieves rapid frequency transition by limiting some of the normal HP 8340B/41B fea-
tures: The plotter control functions are disabled, the 0-10 volt sweep ramp is frozen, and the HP
8340B/41B does not wait for a complete locking of the phase lock loop oscillators before releas-
ing the HP-1B handshake. The FP code must have a numerical suffix (14 characters maximum) in

Hz units, without any terminator code (ASCIl “LF,” normally sent by the computer is the only

allowable terminator), that sets the starting frequency. A BASIC example of a stepped CW sweep:

100 OUTPUT 719; "IP SF1KZ CW"
110 OUTPUT 719; "FP1EO"

120 FORJ=1T0O100

130 TRIGGER 719

140 NEXT J

150 GOTO 110

Line 100 sets the step size (SF) to 1 kHz, and causes the HP 8340B/41B to enter CW mode (the
unspecified CW frequency at this point will be the last used CW frequency, or the IP default value).
Line 110 initiates fast phaselock mode, and establishes a starting CW frequency of 1E9Q Hz (1 X10°
Hz, or 1 GHz). At this point in the program, the HP 8340B/41B is outputting 1 GHz CW but will not
increment until line 130 is reached. Line 150 causes a retrace to 1 GHz.
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For irregular frequency steps use a variable to represent the numerical data, such as:.

100 FORN=1TO4

110 READ A

120 OUTPUT 7195 “FP'";A

130 NEXTN

140 DATA 1E7, 1E8, 1E9, 1E10

Line 140 contains the list of frequencies (in Hz units; hence, 10 MHz, 100 MHz, 1 GHz, and 10 GHz)
which are read in line 110. The semicolon beween the *‘FP”’ and A (an artibrary variable) in line 120
signifies to the computer that a terminator should not separate the code from the variable.

IF Increment Frequency, is similar to the HP-IB commands TRIGGER and GET (group execute
trigger). IF must be used to trigger the SN function, and can be used to increment SM and other
CW frequency functions (however, IF cannot be used to trigger FP). For example:

100 OUTPUT 7195 “SF16Z CWi1cZ™
110 FORN=1T020

120 OUTPUT 7193 "IF*®

130 NEXTN

The step size and the starting CW frequency are both set to 1 GHz in line 100. Lines 110 to 130
cause the CW frequency to increment 20 times (i.e., a 1-21 GHz stepped sweep).

IL123b Input Learn data, is used in conjunction with OL (Output Learn data) to save/recall various
operating configurations of the HP 8340B/41B. IL/OL is similar to the SAVE/RECALL functions,
except with IL/OL the active function in use prior to OL storage is once again active after the IL
restoration (no function is active after a RECALL), and there is virtually no limit to the number of
instrument states that can be stored (SAVE/RECALL has a capacity of 9 memory registers,
located in the HP 8340B/41B; IL/OL data is stored in the computer’'s mass storage device). IL is
explained under the OL programming code. '

KR Keyboard Release, is used with the NA code. If NA bit 1 is set True (=1), the HP 8340B/41B front
panel keys are in a lock-and-release mode. In this mode, the keyboard is locked (disabled) after
any one key has been pressed, and remains locked until released by the KR code. The typical loop
program involves three steps: 1) Determine which key was pressed by using the OM code 2)
process the key closure information; 3) use KR to relese the keyboard, and return to step 1.

NAb Network Analyzer configuration, established the operating modules that are used when the HP
8340B/41B is interfaced with certain network analyzers. The modes are established by adding a
binary or decimal number to the NA code, where the bits of the number are deciphered as follows:

Bit 0 set true (1); _
Enable network analyzer mode with the following features:

1. Enable group-execute trigger (GET) to start a sweep after a mid-sweep update, if in
analog sweep mode. _

Use Stop Frequency to calculate the end of the band.

w

Disable HP 8340B/41B detection of sweep event markers, bandcrossing points, and
sweep end point.

Do binary search to set sweep reset DAC.

4
5. Issue end of sweep SRQ for mid-sweep update.

6. Disable automatic alternation when alternating in manual or CW non-swept mode.
; .

Ignore BC following mid-sweep updates, until next GET.

Bit 1 set true (1): Enable keyboard hold off, released by KR.
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Bit 2 settrue (1): Disable “HP-1B SYNTAX ERROR" annunciator that would otherwise appear in
the ENTRY DISPLAY. :

Bits 3-7: Not used
Bit 0 is set true by decimal ““1,” bit 1 is set by decimal ‘2, and bit 2 is set by decimal “‘4.” A BASIC

example that sets bits 0, 1, and 2 true:
100 OUTPUT 719; *NA"&CHR$(7)

In this example, the binary value of decimal 7 (CHR$(7) is concatenated to the NA code (&).
Alternatively, a formatted OUTPUT statement could be used to output the same binary informa-
tion.

100 OUTPUT 719 USING *“2A, B"; "NA", 7

The image specifier *2A, B indicates that two literal characters will be output, followed by a
single binary byte.

Consult the Operating Guide for the specific network analyzer being used for detailed interfacing
information. '

OA(d) Output Active parameter, allows the computer to read the numerical value of the presently
active HP 8340B/41B function. The active function is the last-used function, and appears in an
unblanked ENTRY DISPLAY. A BASIC example:

100 OUTPUT 719; “FAGSMZ FB75SMZ PL10DB ST1SC*
110 QUTPUT 719; "“0A"

120 ENTER 719;A

130 PRINT “ACTIVE PARAMETER ="; A

Sweep time is the active parameter, because it was the last-entered function (line 100). The OA
value read by the computer (read in line 120, and assigned to arbitrary variable A) is always in the
fundamental units of Hz, dB(m), or seconds.

The Om code (byte 2) can be used to determine the presently active function.

OB(d) Output next Band frequency, indicates the frequency of the next bandcrossing. Bandcross-
ings occur at 2.4 GHz, 7.0 GHz, 13.5 GHz, and, in the case of the HP 8340B, 20.0 GHz. A BASIC

example: -

100 OUTPUT 719; "CUWeGZ*™

110 OUTPUT 719; "0OB"

120 ENTER 7195 A

130 PRINT "NEXT BANDCROSSING'™; A/1E9; "GIGAHERTZ"

In this example, the HP 8340B/41B is outputting a 6 GHz CW signal, so the next bandcrossing
points is 7.0 GHz. The OB frequency is always in Hz; line 130 divides the OB value by 1 X 109 for
conversion to GHz units. '

OC(3d) Output Coupled parameters, allows the computer to read the values of the start frequency,
center frequency, and sweep times (in this order) of the HP 8340B/41B. The values are always
read in the fundamental units of Hz and seconds. In BASIC:

100 OUTPUT 719; "FA1GZ FB19GZ STAU"

110 OUTPUT 719; "“0C"™

120 ENTER 719; S,C,T

130 PRINT "START FREQUENCY"™;S/1E9;"GHZ"
140 PRINT “CENTER FREQUENCY";C/1E9;"GHZ"
150 PRINT “SWEEP TIME"™;T;*SECONDS"

The computer would display, for this example, a start frequency of 1 GHz, a center frequency of 10
GHz, and a sweep time of 0.030 seconds.
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OD Output Diagnostic values, allows the computer to read the values that result from the diagnostic
functions (always in the fundamental units of Hz, dB(m), or seconds). There are three diagnostic
functions that can be used with OD:

1. Oscillator frequencies diagnostic: Programming code SHM1 (keystrokes [SHIFT] [M1];
see figure 3-9) activates this diagnostic, which outputs the M vaiue, N value, M/N loop
frequency, and the 20/30 loop frequency. In BASIC:

100 QUTPUT 719; "SHM1 OD*

110 ENTER 719; M,N,R,L

120 PRINT "M VALUE"; M

130 PRINT *N VALUE"; N

140 PRINT “M/N FREQUENCY"; R; "HZ"
150 PRINT "20/30 LOOP FREQ"; L; "Hz"

2.  Band number and YIG oscillator diagnostic: Programming code SHM2 (keystrokes
[SHIFT] [M2]; see Figure 3-9) causes the band number and YIG oscillator frequency to be
output, in this order. In BASIC: ~

100 OQUTPUT 719; "SHM2 OD"

110 ENTER 719; B, Y

120 PRINT "BAND NUMBER"; B :

130 PRINT "YIG OSC FREQUENCY"; Y; "HZ"

3. Phase lock loop (PLL) frequencies diagnostic: Programming code SHM3 (keystrokes
[SHIFT] [M3]; see Figure 3-9) causes the PLL #2 VCO frequency and the PLL #3 upcon-
verter frequency of the 20/30 loop to be output, in this order. In BASIC:

100 OUTPUT 719; "SHM3 OD"
110 ENTER 719; F2, F3

120 PRINT “PLL #2'; F2; “HZ"
130 PRINT "PLL #3; F3; "Hz"

4. Diagnostic Tests and Results: Programming code SHM4 (keystrokes [SHIFT] [M4]; see
Figure 3-9) causes a series of up to 18 diagnostic tests. These tests are labeled 14 to 31.
Other tests are intiated at “power on’’. These tests are labeled 0 to 13. Test results are
available from the front panel or as a string of 32 characters over the HP-IB. These charac-
ters may be either 1 or 0, indicating, respectively, a passed or failed test. In BASIC:

100 DIMTest no$(32) [20]
110 OUTPUT 719; "“SHM4"
120 FORI = 17032
130 READ Test no$CI)
140 DATA "PROCESSOR TST", "ROM 1 CKSUM™, "ROM 2 CKSUM", ROM 3
CKSUM™, “ROM 4 CKUSM", “RAM 1 RD/WR", "RAM 2 RD/WR", "EEROM 1
RD/WR*, “EEROM 2 RD/WR™ j
150 DATA "MRK RAM RD/WR™, “PIT (LED REG)", "PIT RESPONDS™, “10 ADDR
BUSS™, "10DATA BUSS", "A-D CONVERTER™, "LEVEL REF DAC", “MAN SWP
DAC" “"MARKER RAMP™
160 DATA "RESET DAC™, "LEVEL SWP DAC", “BND CROSS DAC™, "SWP WIDTH
DAC", "SWP RANGE ATN", "V/GHz CIRCUIT", "V/GHz BND ATN", "BRK PNT
1DAC™, “BRK PNT 2 DAC™
170 DATA “ATN SLOPE DAC", "YO PRETUN DAC", "SWEEPTIME DAC", " NOT
, USED"™ “A27 INSTALLED"
180 NEXT I
190 DIMDt$[32] |
200 OUTPUT 719; “gD*
210 ENTER 719; Dt$ -
220 FORI =170 32 [
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230 IFDts$rI,I1="1"THEN

240 IMAGE 13A, 10X, "PASS"

250 PRINTUSING 240; Test no$(CI)
260 ELSE -

270 IMAGE 13A, 10X, "FAIL"™

280 PRINTUSING 270; Test no$(I)
290 ENDIF B

300 NEXTI

310 END

Consult Section VIiI, Service, for a detailed explanation of these diagnostic functions.

OF(d) Output Fault, outputs a decimal value that can be decoded to determine which fault conditions
have occurred. These fault conditions are automatically accumulated by the HP 8340B/41B, and
are only cleared by an Instrument Preset or when the fault has been output following an OF
command. The outputted decimal number is interpreted at the bit level, where the bits are defined

as follows:

Bit 0: Notused.

Bit 1: Notused.

Bit 2: N1 oscillator unlocked.
Bit 3: N2 oscillator unlocked.
Bit 4: YIG oscillator unlocked.
Bit 5. HET oscillator uniocked.
Bit 6. M/N oscillator unlocked.
Bit 7. REF oscillator unlocked.
Bit 8. Not used.

Bit 9. Not used.

Bit 10: LVC - preset of level control board failed.
Bit 11: PEAK - peaking algorithm failed.

Bit12: ADC - ADC time out.

Bit 13: KICK - YO or SYTM kick pulse time out.

Bit 14: CAL - calibration data checksum incorrect.
Bit 15: Not used.

If any of these fault conditions are encountered, consult the In Case of Difficulty section or Section
VIIi (Service) for further instructions. A BASIC example:

100 OUTPUT 7195 "OF*™

110 ENTER 7193 F

120 FORN=0TOD15

130 PRINT “BIT"; N;*" =";BITC(F,N)
140 NEXTN

Line 130 determines each bit of arbitrary variable F in the BIT(F,N) statement.

0l(19a) Output Identification, outputs the revision date of the firmware presently loaded into the HP
8340B/41B as: '

08340BREV day month year
(2 numbers for the day, 3 letters for the month, and 2 numbers for the year)

A BASIC example:
10 DIMAS$I[19]

iOO QUTPUT 719; *01*"
110 ENTER 719; AS$
120 PRINT "FIRMWARE REVISION®™; A$
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OK(d) Output lastlocKed frequency, indicates the last phase locked frequency of the HP 8340B/41B,
in Hz. A BASIC example:

100 OUTPUT 719; "“CWEK"

110 PAUSE

120 OUTPUT 719; "0OK*"™

130 ENTER 719; F

140 PRINT "LAST FREQUENCY*; F; "HZ"

In line 100, the rotary [KNOB] is enabled (EK) and used to adjust the CW frequency. After complet-
ing the frequency adjustment, press [CONTINUE] on the computer and the last phase lock fre-
quency (the current CW frequency in this example) is read and printed.

OL(123b) Output Learn data, is used on conjunction with IL (Input Learn data) to save and recall
specific instrument operating configurations. OL/IL is similar to SAVE/RECALL, except: the func- s
tion that was active prior to OL storage is once again active after an IL recall; and SAVE/RECALL -
is restricted to nine instrument configurations and uses the memory of the HP 8340B/41B while
OL/IL uses the computer’s memory and is restricted only by the size of that memory.

The learn data consists of 123 bytes of information. This information is heavily coded and densely
packed for conciseness, so a byte-by-byte deciphering is not recommended (use OP to obtain
information about a specific function or state). This is a typical BASIC program using Ol and IL:

10 DIMA$[1231]

100 OUTPUT 7195 "...(programming codes..."”
110 REM .

120 REM STORE THIS INSTRUMENT STATE

130 OUTPUT 719; "OL"

140 ENTER 719 USING "#,123A"; A$

150 REM

160 REM RETRIEVE THIS INSTRUMENT STATE

170 OUTPUT 719; "IL" &A$

Line 140 is a formatted 1/O statement, where the # suppresses the end-of-line sequence (so valid
data is not misinterpreted as EOL), and the 123A is an instruction to fill A$ with 123 bytes of literal
data. Line 170 concentrates the literal data in A$ (which is an arbitrary variable) with the IL pro-
gramming code. For additional I/O formatting information, consult the 1/O Programming Manual
for the specific computer being used.

OM(8b) Output Mode, outputs 8 bytes of information that completely describes the presently active
function of the HP 8340B/41B.

Byte 1 records the last-pressed front panel key.
Byte 2 indicates the active function.
Byte 3 records the active and previously active markers.

Byte 4 indicates the marker status.

Byte 5 indicates trigger, sweep, and frequency modes.
Byte 6 indicates the status of various front panel functions.
Byte 7 indicates output power and leveling status.

Byte 8 indicates the status of the modulation and other functions.
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A BASIC example:
10 DIMB(8)

100 OUTPUT 719; "OM*

110 ENTER 719 USING "#,B"; BC1), B(2), B(3), B(4), B(5), B(6), B(7),
B(8)

120 FORJ=1to8

130  PRINT “"BYTE"; J

140 PRINT “DECIMAL™; BCJ)

150 FORK=0T07

160 PRINT "BIT";K;"=";BIT(B(J),K)
170 NEXT K

180 PRINT

190 NEXT J

Line 110 suppresses the normal end-of-line sequence by using the *‘#" image specifier (this must
be done in case the bit pattern of the data coincidentally duplicates the bit pattern of the EOL,
which would cause a false termination), and inputs the 8 bytes of data (image specifier “B”
indicates binary data). Lines 120-190 prints the bytes’ decimal and bit values. This is how to
interpret the byte data:

BYTE 1 indicates the last-pressed front panel key, and the decimal value of this byte corresponds
to the keys as follows:

Decimal Decimal
Value Key Value Key
0-9 [0] - [9] numerical keys 82 [RECALL]
10 I.] 83 [ALT]
11 [—] minus key 84 not used
12 [— / BACK SPACE] 85 [PULSE]
used as the back space 86 [AM]
13 [e] 87 [ENTRY OFF]
14 [e]
15 [MKR—CF] 88-96 not used
16 [SHIFT] [MKR SWEEP] 97 [START FREQ]
17 [INSTR PRESET] 98 [STOP FREQ]
18-64 not used 99 [CF]
65 [CONT] 100 [AF]
66 [SINGLE] 101 [cw]
67 [MANUAL] 102 [POWER LEVEL]
68 [m1] 103 [SWEEP TIME]
69 [M2] 104 [SHIFT]
105 [GHz/dB(m)]
70 [mM3] 106 [MHz/sec]
71 [m4] 107 [kHz/msec]
72 [M5] 108 [Hz/AUTO]
73 [FREE RUN] 109 [INT]
74 [LINE]
75 [EXT] 110 [XTAL]
76 [MKR SWEEP] 111 [METER]
77 [OFF] 112 [AMTD MKR]
78 [MKRA] ' 113 [PEAK]
79 not used 114 [PWR SWP]
115 [SLOPE]
80 [LOCAL] 116 [RF]
81 [SAVE] 117-128 not used
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Decimal : Decimal
Value Key Value Key
(Note: Although all possible shift-key combinations 161 [SHIFT] [START FREQ]
are listed, some of these combinations have no 162 [SHIFT] [STOP FREQ]
effect on the HP 8340B/41B.) 163 [SHIFT] [CF]
164 [SHIFT] [AF]
165 [SHIFT] [CW] :
129 [SHIFT] [CONT] 166 [SHIFT] [POWER LEVEL]
130 [SHIFT] [SINGLE] 167 [SHIFT] [SWEEP TIME]
131 [SHIFT] [MANUAL] 168 [SHIFT] [SHIFT]
132 [SHIFT] [M1] 169 [SHIFT] [GHz/dB(m)]
133 [SHIFT] [M2] )
134 [SHIFT] [M3] 170 [SHIFT] [MHz/sec]
135 [SHIFT] [M4] 171 , [SHIFT] [kHz/msec]
136 [SHIFT] [M5] 172 [SHIFT] [Hz/AUTO]

- 137 [SHIFT] [FREE RUN] 173 [SHIFT] [INT] ;
| 138 [SHIFT] [LINE] 174 [SHIFT] [[SHIFT] [XTAL]
| 139 [SHIFT] [EXT] 175 [SHIFT] [METER]
|; 176 [SHIFT] [AMTD MKR]

i 140 not used 177 [SHIFT] [PEAK]

: 141 [SHIFT] [OFF] 178 [SHIFT] [PWR SWP]
I 142 not used 179 [SHIFT] [SLOPE]
<§ 143 not used
144 [SHIFT] [LOCAL] 180 [SHIFT] [RF]

145 [SHIFT] [SAVE] 181 [SHIFT] [0]
146 [SHIFT] [RECALL] 182 [SHIFT] [1]
147 [SHIFT] [ALT] 183 [SHIFT] [2]
148 not used 184 [SHIFT] [3]
149 [SHIFT] [PULSE] 185 [SHIFT] [4]

186 [SHIFT] [5]
150 [SHIFT] [AM] 187 [SHIFT] [6]
151 [SHIFT] [ENTRY OFF] 188 [SHIFT] [7]
152 [SHIFT] [+] 189 [SHIFT] [8]
153 [SHIFT] [&] 190 [SHIFT] [9]

154-160 not used 191 not used
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BYTE 2 shows the presently active function. Decipher the decimal value of BYTE 2 as follows:

Dec. Active Dec. Active
Value Function Value Function

0 non-numerical function (either SAVE 23 HP-1B address ([SHIFT] [LOCAL])

LOCK, CLEAR LOCK, or ENTRY OFF) 24 not used
1 SAVE in register n 25 ZOOM frequency function
2 RECALL from register n 26 MANUAL sweep
3 Al Ternate with register n 27 Frequency offset ([SHIFT] [STOP FREQ])
4 1/O read ([SHIFT] [kHz/msec]) 28 Frequency multiplier ((SHIFT] [START FREQ]
5 UNLK indicators ([SHIFT] [EXT]) 29 RF SLOPE
6 Power LVL STEP size
7 POWER LEVEL 30 not used
8 SWEEP TIME 31 not used
9 CW RESolution 32 PWR SWEEP

33 not used
10 CW frequency 34 Power meter leveling ((METER])
11 CF center frequency 35 Decoupled ATN/ALC ([SHIFT] [PWR SWP])
12 AF delta frequency 36 Attenuator control ([SHIFT] [SLOPE])
13 START frequency 37 Bypassed ALC ([SHIFT] [METER])
14 STOP frequency 38 not used
15 Marker 1 39 not used
16 Marker 2
17 Marker 3 40 1/O channel ([SHIFT] [GHz/dB(m)])
18 Marker 4 41 1/0 subchannel ([SHIFT] [MHz/sec])
19 Marker 5 42 110 write ([SHIFT] [kHz/msec])
J 43 Sweep time limit (programming code TL)

20 not used 44-245 | not used -
21 FREQuency STEP size 246 | Fault diagnostic ([SHIFT] [MANUAL])
22 Calibration constants accessed 247-256! not used

HP 8340B/41B

BYTE 3 shows the presently active and previously active markers. The marker information is coded in
bit groups 0-2 (active marker), 3-5 (previously active marker), and 6-7 (not used); the decimal value of
those bit groups is the marker number. For example:

BIT NUMBER 7 6 5 4 3 2 10
BIT PATTERN X X 1 0 0 1 1

is decoded as “‘active marker is M3 (decimal value of bits 0-2 is 3), and previously active marker is M2
(decimal; value of bits 3-5 is 2).”

BYTE 4 shows the on/off status of the markers and marker functions. If a bit is set True (=1 the

marker or function is on, if the bit is False they are off. This is the bit code:

Bit Marker or Function

0 MKR SWP

1 M1

2 M2

3 M3

4 M4

5 M5

6 not used (always = 0)
7 MRK A :
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BYTE 5 shows the status of the TRIGGER, SWEEP, and FREQUENCY modes. Like byte 3, the mode
information is organized by bit groups, and is decoded by using the decimal value of those groups.
This is the bit group organization:

Bits Mode Information
0-1 TRIGGER MODE
0 = FREE RUN
1 = LINE
2 =EXT
2-4 SWEEP MODE
0 = CONT
1 = SINGLE

2 = MANUAL with Hz resolution (code SM)
3 = not used
4 = MANUAL with STEP resolution (code SN)

57 FREQUENCY MODE
0 = START/STOP
1 = CF/AF

2 = CW, with sweep on
3 = CW, with sweep off

BYTE 6 shows the status of miscellaneous modes and functions, which are ON if the appropriate bit is
True (=1), or are OFF if the bit is False.

Bit - Mode or Function

0 AMTD MKR

1 not used (always = 1)

2 not used (always = 1)

3 not used (always = 0)

4 Entry enabled and rotary [KNOB] on
5 SAVE lock enabled

6 ALT mode

7 Keyboard [SHIFT] on

BYTE 7 shows the status of the power and leveling functions. The decimal value of bit group 0-1
indicates the leveling modes, while the remaining bits indicate whether the function is on (=1) or off
(=0).

Bit Mode or Function

0-1 ALC leveling modes
- 0 = INT

1= XTAL

2 = METER
not used (always = 0)
PWR SWEEP
SLOPE

RF
not used
not used

NOoOOTAWN
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BYTE 8 shows the remaining front panel modes and functions, with the True bits (=1) indicating ON,
and the False bits (=0) indicating OFF.

Bits Mode or Function

not used (always = 0)

not used (always = 0)

not used (always = 1)

PULSE

not used

AM .

PEAK

Penlift enabled ([SHIFT] [LINE])

~NO N WN—O

OP(d) Output interrogated Parameter, instructs the HP 8340B/41B to output the numerical value of
any specified function, even if that function is not presently active. The code for any function that
has a numerical value associated with it as appended to OP; for example, OPCF for the center
frequency (but not CFOP), or OPST for the sweep time (but not STOP). The numerical value is
always output in the fundamental units of Hz, dB(m), or seconds. A BASIC example:

100 OUTPUT 719; "OPCF*"
110 ENTER 719; N
120 PRINT “CENTER FREQUENCY = " ;N; "HZ"

In this example, N is an arbitrary variable.

OR(d) Output power level, causes the HP 8340B/41B to output the present power level of the instru-
ment. PLOA, OPPL and OR can be used to output power level, but there is a significant difference
in the implementation of these codes by the HP 8340B/41B. OR causes the power to be measured
by the internal ADC, while PLOA and OPPL reflect the user-requested power that is shown in the
ENTRY DISPLAY.

PLOA or OPPL accurately indicate the power output only when the HP 8340B/41B is internally

leveled and is not being amplitude modulated (AM) by a modulation signal containing a dc compo-

nent. Under these conditions the values of PLOA, OPPL, and OR will agree to within the toler-
" ances of the measuring circuits (= 0.1 dB).

OR can always be used to measure power output, and must be used whenever any of these
conditions exist: 1)The HP 8340B/41B"is unleveled for any reason; 2) the instrument is being
amplitude modulated by a modulation signal having a dc component; 3) the HP 8340B/41B is
being externally leveled.

A BASIC example:

100 OQUTPUT 719; "OR"
110 ENER 719; P
120 PRINT "POWER LEVEL = *; P; "DBM"

0S(2B) Output Status bytes, is used to read the two 8-bit status bytes from the HP 8340B/41B. The
first status byte concerns the cause of an SRQ (Service Request), while the second status byte
concerns failures and faults, as follows:
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STATUS BYTE (#1)
BIT # 7 6 5 4 3 2 1 0
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION SRQ on REQUEST | SRQon SRQ on SRQ on RF | SRQ on SRQ on SRQon
New fre- SERVICE HP-1B End of Settled Changed in | Numeric Any Front
quencies (RQS) Syntax Sweep Extended Entry Panel Key
or Sweep : Error Status Completed | Pressed
Time in Byte (HP-IB or
Effect Front
Panel)
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 0
DECIMAL ' ’
VALUE 128 64 32 16 8 4 2 / 1
Fault RF Power RF External Oven Cold Over Self Test
FUNCTION Indicator Unleveled Failure Unlocked Freq. Ref. Modulation | Failed
On Selected
Status Byte 1
Bit 0: SRQ caused by a key closure on the front panel of the HP 8340B/41B (use the OM code
to determine the front panel status).
Bit 1: SRQ caused by the completion of a numeric entry (use the OA code to determine the
value of the numerical entry).
Bit 2: SRQ caused by a change in the extended status byte (status byte 2) affected by the RE- »
coded mask (see the RE code for an explanation of this masking).
Bit 3: SRQ caused by the completion of phase locking and the settling of the RF source (use
the OK code to determine the last lock frequency).
Bit 4: SRQ on end-of-sweep or mid-sweep update in NA (network analyzer code) mode.
Bit 5: SRQ caused by HP-IB syntax error.
Bit 6: SERVICE REQUEST; by IEEE-488 convention, the instrument needs service from the
controller when this bit is set true.
Bit 7: SRQ caused by a change in the coupled parameters (start frequency, center fkequency,
and sweep time). Use the OC code to determine the new values of the coupled parameters.
Status Byte 2 (Extended Status Byte)
Bit 0: Self test failed at power on or at Instrument Preset. This bit remains latched until this
status byte has been read, or until cleared by the CS or CLEAR 719 commands.
Bit 1: Excessive amplitude modulation input..
Bit 2: Oven for the reference crystal oscillator is not at operating temperature.
Bit 3: External reference frequency was selected by the rear-panel FREQUENCY STANDARD
switch.
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Bit 4: RFis unlocked (UNLK appears in the ENTRY DISPLAY). Use OF to determine the source of
the unlocked output. This bit remains latched until this status byte has been read, or until cleared
by the CS or CLEAR 719 commands.

Bit 5: AC line power interruption has occurred since the last Instrument Preset. This bit also
remains latched until read or cleared.

Bit 6: RF is unleveled (use OR to determine present power level). This bit also remains latched
until read or cleared.

Bit 7: FAULT annunciator is on (seen in the ENTRY DISPLAY of the HP 8340B/41B). Use OF to
determine the cause of the fault.

A BASIC example:

10 REMCLEAR (RESET TO ZERO) BOTH STATUS BYTES
20 OUTPUT 719; “CS"

100 OUTPUT 719; "0S"

110 ENTER 719 USING "#, B"; S1, 52
120 S =51

130 FORK=1T02

140 PRINT ®STATUS BYTE"; K

150 FORN=0TO?7

160 PRINT “"BIT";N;"="3;BITS(S,N)
170 NEXTN

180 §=862

190 NEXTK

Line 110 is a formatted 1/O statement, where # suppresses the end-of-line sequence (to avoid
misinterpreting valid data as an EOL sequence), and B indicates that each of the following vari-
ables (arbitrary variables S1 and $2) should be filled with one byte of information. Line 160 deter-
mines each bit of the status bytes, status byte 1 first (S = §1, N = 0to 7) then status byte2(S =
S2,N=0to7).

Programming codes RM and RE explain how the status bytes can be masked.

RBb Remote knoB, allows the rotary knob of other instruments (computers, network analyzers) to
control the active function of the HP 8340B/41B. The knob is sometimes called an RPG (rotary
pulse generator) or cursor wheel in the manual of other instruments. Here is a demonstration
program for the HP 9826/9836 (926/936) series of computers:

10 REMPRINT TO THE CRT, NOT THE LINE PRINTER
20 PRINTERIS1

30 QUTPUT 719; “IP CWI GZ2*
40 ONKNOB .075 GOSUB 60
S0 GOTOS0

60 Count = KNOBX

70 PRINT "KNOB COUNT ='"; Count

80 OQUTPUT 719; "“RB" & CHR$ (Count)
90 RETURN

100 END

Line 30 establishes CW as the active function, with an initial value fo 1.0 GHz. ON KNOB in line 40
instructs the computer to detect any rotation of the knob. The computer’s knob generates 120
pulses per revolution; when the first pulse is detected, line 40 starts a sampling-time clock (75
milliseconds in this example) and branches to the subroutine located at line 60.
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KNOBX in line 60 counts the pulses that occur in the sampling-time interval (the sampling time
range is 0.01-2.55 seconds, but the sampling time must be short enough to keep the pulse countin
the range of —127 to +128), and assigns the value of that count to arbitrary variable Count. Line
70 displays the pulse counts on the computer’'s CRT (pulse counts of +1-30 are typical for this
sampling time). Line 80 sends the pulse count information to the HP 8340B/41B, where it affects
the active function (CW in this example).

In line 80, the pulse count is converted from decimal to binary by the CHR$ function, and concate-
nated to the RB code. One byte of numerical data can accompany RB, so the decimal value of
Count has an allowable range of —127 to +128. The sampling time is arbitrary; 75 milliseconds
was selected for this example because the resultant response of the computer’s knob approxi-
mates the response from the HP 8340B/41B’s knob (the exact effects of the sampling time must
be ascertained by experiment).

REDb, RMb Request mask Extended, and Request Mask, allow masking of the extended status
byte (status byte 2) and the service request status byte (status byte 1), respectively. Masking is
usually done for interrupt programming, where non-critical bits of the status bytes are masked to.

. prevent them from initiating an unimportant interrupt.

To mask a status byte, the HP 8340B/41B must receive the RE and/or RM code that includes the
numerical value of the enabled bits. The numerical value of the bits, in decimal, is: .

BIT 7 6 5 4 3 2 1 0
DECIMAL 128 64 32 16 8 4 2 1

For example, to enable bit 2 on status byte 1 while occluding the six other bits, the programming
code is ”RM”&CHR#(4), where the decimal value of bit 2 is converted to binary by the CHR$
function and concatenated to the RM code.

Masked interrupt programming requires the identification and enabling of the computer’s inter-
rupt register, and the transmission of the RM/RE codes to the HP 8340B/41B. Here is a typical
BASIC example:

100 OUTPUT 719; "Cs"

110 OUTPUT 719; "RM"&CHR$(4)
120 OUTPUT 719; “RE"&CHR$(64)
130 ENABLE INTR7; 8

140 ON INTR 7 GOTO 500

150 OUTPUT 7193 "PLEK"

éOO PRINT "WARNING: RF UNLEVELED"

Line 110 enables bit 2 (only) of status byte 1, which is the bit that causes an SRQ to be sent
when any of the bits in status byte 2 change. Line 120 enables bit 6 (only) of status byte 2,
which detects an unleveled RF output. Thus, an unleveled RF is the only condition that will
cause the HP 8340B/41B to send an SRQ. '

Line 130 enables the computer’s interrupt register that is associated with 1/O port 7, and
instructs the computer to monitor bit 3 (decimal 8) for a true condition. Bit 3, in this example, is
the SRQ RECEIVED bit, but the actual bit depends upon the particular computer being used
(e.g., bit 2 for the HP 9826A (926), bit 3 for the HP-85A). Line 140 directs the program in the
event of a true bit 3, which could occur if the power level is set too high (line 150 allows
operator adjustment of the power level via the rotary [KNOB]).

Once set, several status byte bits remain latched until cleared by CS or CLEAR (or until after
the status bytes are read a second time). The OS explanation describes all status byte bits.
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RS Reset Sweep, causes the HP 8340B/41B to retrace to the start frequency. If a sweep is in pro-
gress when an RS code is received, the sweep will abruptly terminate and retrace. In BASIC:

100 OQUTPUT 7193 "“RS"

SFdt  Step Frequency size, sets the size of the frequency increment that can be stepped by UP or
DN (equivalent to the up/down front-panel [STEP] keys). The SF code is equivalent to the SHCF
code, and both are equivalent to the [SHIFT] [CF] keystroke operation (as described in Figure
3-7).

The SF step size can be as small as 1 Hz, as large as 10 GHz, or it can be coupled to the AF
frequency span with the AU (auto) code (the coupling is explained in Figure 3-7). A BASIC exam-
ple:

100 OUTPUT 719; "SF 1 MzZ"
110 OUTPUT 719; "CW 400 MZ"
120 FORN=1T0200

130 QUTPUT 719; “UpP"

140 NEXT N

150 GOTO 110

This program sets the step size to 1 MHz, establishes a starting CW frequency of 400 MHz, then
performs a 400-600 MHz discrete sweep.

SG Single sweep, is identical to the S2 code, and both are equivalent to the front-panel [SINGLE] key
which is described in Figure 3-11. SG causes the HP 8340B/41B to perform single sweeps, and is
used in conjunction with the TRIGGER codes (T1, T2, and T3). If trigger code T1([FREE RUN]) is in
effect, the SG code (or the TS code) is output every time a single sweep is needed. If SG is output
in the middle of a sweep, the sweep will abruptly terminate and retrace. A BASIC example:

100 OUTPUT 719; “IP SG T1"

110 PRINT "PRESS [CONTINUE] TO START THE SWEEP*"
120 PAUSE

130 OUTPUT 719; "SG"

140 GOTO 120

SMdt Sweep Manual, is identical to the 83 code, and both are equivalent to the front-panel
[MANUAL] key which is described in Figure 3-11. SM is used by first establishing the start and
stop sweep frequencies, then outputting SM to activate manual sweep mode. A BASIC example:

100 OUTPUT 719; “IP FASGZ SF1MZ FB15GZ EK SM"

This example sets a 5 GHz start frequency, a 1 MHz frequency step size, and a 15 GHz stop
frequency. The last two codes in line 100 enable the rotary [KNOB] and activate manual sweep
mode. In addition to [KNOB] control of the sweep, UP and DN can be used and would have a 1
MHz step size.

There are two significant differences between manual sweep and a stepped CW sweep:

1. The sweep voltage ramp (see Figures 3-13 and 3-18, SWEEP OUTPUT) is 0-10 volts for both
modes: however, in CW mode 0 volts always corresponds to 10 MHz and 10 volts always
corresponds to 26.5 GHz (in the case of the HP 8341B, 7.55v at 20.0 GHz), while in manual
sweep mode 0 volts corresponds to the start frequency and 10 volts corresponds to the stop
frequency. In both cases the sweep voltage at intermediate frequencies is a linear interpola-
tion of the frequency span (i.e., a frequency half-way between the start/stop limits would
have a corresponding sweep voltage of 5 volts).

2. The bandcrossing in CW mode always occur at preciesely 2.4 GHz, 7.0 GHz, 13.5 GHz, and,
in the case of the HP 8340B, 20.0 GHz. In manual sweep mode the bandcrossing points have
200 MHz of flexibility and could, for example, accomplish a 13.45-20.05 GHz sweep in a
single band instead of the three bands required in stepped CW (8340B). The HP 8340B/41B
automatically adjusts the manual sweep bandcrossing point for optimum results.
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SNdt Sweep Number, is used to establish the number of steps for a stepped sweep. The minimum
number of steps is 10, while the maximum number is 1000; the frequency sweep span is divided by
this SN number to determine the step increment. SN initializes the stepped sweep conditions, but
the IF code or the HP-IB statement TRIGGER must be used in conjunction with SN to actually
initiate each frequency step. A BASIC example:

100 OUTPUT 719; "“FABGZ FB12GZ SN400*
110 FORN=1T0400

120 OUTPUT 7193 “IF™

130 NEXTN

This program causes a sweep that starts at 8 GHz and makes 400 steps (19 MHz increments) to
the 12 GHz stop frequency. The IF code in line 120 initiates each of the 400 increments; aiter-
natively, line 120 could be:

120 TRIGGER 719

SPdt Set Power step size, is identical to the SHPL code, and both are equivalent to the [SHIFT]
- [POWER LEVEL] key which is described in Figure 3-7.

The power step size can be as small as 0.05 dB, or as large as 50.00 dB. Once set, the power level
can be incremented by the UP code or decremented by the DN code. Here is a BASIC example of
a 120 dB, discrete power sweep at a 12 GHz CW frequency:

100 OUTPUT 719; "CW 12 GZ2"
110 OUTPUT 719; “SP 0.05 DB*"
120 OUTPUT 719; “PL —110 DB*
130 FORN=1T0 2400

140 QUTPUT 719 “UpP*™

150 NEXTN

160 GOTO 120

The power sweep starts at —110 dBm, and increments in 2400 discrete, 0.05 dB steps to an end
value of 10 dBm.

SWm SWap network analyzer channels, is used in conjunction with alternate mode and causes the
foreground and background instrument states to be transposed.

Foreground refers to the present operating configuration of the HP 8340B/41B as seen on the
front panel displays and indicators, while background is the configuration that is derived from one
of the SAVE/RECALL registers 1-9. When the HP 8340B/41B is alternating between the fore-
ground and background configurations only the foreground configuration shows on the front
panel displays and indicators, even when the instrument is operating under background condi-
tions. Hence, only the foreground configuration can be changed. SW transposes foreground and
background, causing the background to show on the front panel where changes can be made.

Define the foreground configuration as state B’ at the moment that alternating operation begins:
At any time thereafter, SWO0 causes state “A’ to be the front panel state, while SW1 causes state
“B” to be the front panel state.

SW does not change any of the values in the SAVE/RECALL register from which the background
was derived, even if the background values are changed (when alternate mode is initiated the
values in the RECALL register are transferred into the background register; after this transfer,
only the background register is involved in alternating operations).

Tib(b) Test HP-IB Interface, verifies correct data transmission along the HP-IB interface. The pro-
cedure involves sending a data byte to the HP 8340B/41B, then having the HP 8340B/41B return
the same byte to the computer where the out-going and incoming data is compared. In BASIC:
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100 FORN=0TOZ255

110 DUTPUT 719; “TI"&CHR$(N)
120 ENTER 719 USING "“#,B"; A
130 IF A <>N THEN GOSUB 500
140 NEXTN

150 PRINT “TEST COMPLETED"

500 PRINT “TEST FAILED"

510 PRINT "TRANSMITTED";N;"RETURNED";A
520 PRINT

530 RETURN

The decimal numbers 0 through 25 cover all possible bit patterns for an 8-bit byte (thus thoroughly
exercising all 8 HP-IB data lines), and these numbers are concatenated onto the Tl code in line
110. The image items in line 120 specify that EOL should be suppressed (#), and that variable A (an
arbitrary variable) should be filled with one byte of binary data (B). In line 130, a returned value that
is less than or greater than (i.e., not equal to) the transmitted value signifies an HP-IB test failure.

TLdt  Time Limit, constrains the minimum allowable sweep time. The full sweep-time range of the
HP 8340B/41B is 10 milliseconds minimum to 200 seconds maximum (although the minimum
sweep time is frequency-span dependent, and cannot exceed a sweep rate of 600 MHz / 1
millisecond). This is a non-warranted supplemental performance characteristic. Also, HP 8341B’s
equipped with Option 003 (Low Harmonics) has a different maximum sweep rate. Refer to the
Option 003 supplement for the actual value. TL sets a limit on the minimum sweep time, with that
limit ranging from 10 milliseconds to 40 seconds. For example,

100 OUTPUT 719; "TL15SC"

changes the permissible sweep-time range to 15-200 seconds. STAU is normally used to obtain
the fastest possible sweep time for a given frequency span; however, AU will not override a TL
restriction.

TS Take Sweep, initiates a single, non-interruptible sweep. All HP-IB commands are deferred until
that sweep has been completed. If TS is output while a sweep is in progress, that sweep will
abruptly stop, retrace, and begin a new, non-interruptible sweep. The HP 8340B/41B will resume
the previous sweep operations at the completion of the TS initiated sweep. A BASIC example:

100 OUTPUT 719; "IP SG" -

110 PRINT "PRESS [CONTINUE] TO START THE SWEEP"
120 PAUSE

130 OUPUT 719; *TS"

140 GOTO 120

This completes the listing of unique HP-IB programming codes.
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SYSTEM TIMING

It is sometimes necessary to determine the time required for a sequence of programming codes to be
implemented by the HP 8340B/41B. This can be accomplished by the computer’s set-time and read-
time commands: '

100 set-time command (computer specific)
200 OUTPUT 719; "...(programming codes)..."

300 C = read-time command (computer specific)
310 PRINT "TIME REQUIRED*;C :

For example, the clock commands for the HP 9826/9836 (926/936) computers are:
100 SETTIME O

éOO Clock = TIMEDATE MOD 86400
310 PRINT "TIME REQUIRED"; Clock

For the HP-80 series computers the commands are:

100 SETTIME 0,0

300 C=TIME
310 PRINT "TIME REQUIRED";C

Other computers use similar commands.

HP-IB PROGRAMMING TECHNIQUES FOR SPECIAL APPLICATIONS

Although the preceding programming codes are sufficient for most applications, it.is possible to
program the HP 8340B/41B at a fundamental level by directly manipulating signals on the HP-IB lines.
The following material presents an introductory explanation of these specialized procedures, first by
briefly explaining the HP-IB signal lines, followed by the computer codes necessary for direct control
of the HP-IB lines. '

HP-IB PIN-OUT DESCRIPTION

Figure 3-25 shows a detailed view of the HP-IB connector, with a pin-out description. Notice that HP-
IB has 16 dynamic TTL-level signal lines which can be categorized into three groups: data lines,
handshake lines, and system control lines. The signal level on these lines is either TTL low (a “True”
condition), TTL high (a “False’’ condition), or floating (electrically disconnected).
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GND HP-IB GND HP-IB <¢—— CONNECT TO
GND HP-1IB ATN EARTH
GND HP-IB SRQ GROUND
GND HP-IB IFC
GND HP-IB NDAC
GND HP-IB NRFD
GND HP-IB DAV

REN EOI

D108 D104

D107 pio3

pios D102

pios D101

NOTE

The HP-IB logic levels
are TTL compatible,
ie., true state0 Vdc to
0.4V dc, False State +
25Vdcto + 5Vde.

Figure 3-25. HP-IB Pin-Out

Data lines, DIO1-DIO8

These are the eight Data Input/Output lines. Data is transceived on the eight HP-IB data lines as a
series of eight-bit bytes, with DIO1 being the least significant bit (LSB) and DIO8 being the most
significant (MSB). The meaning of each byte is arbitrary, being different for each type of instrument.
The rate of data transfer is controlled by the handshake sequence.

Handshake lines, DAV, NRFD, NDAC
These three lines control the data transfer process.

DAV, Data Valid, line is high (False - data not valid) or low (True - data valid) to indicate the validity
of the signals on the DIO lines.

NRFD, Not Ready for Data, line indicates whether the instruments receiving data are prepared to
accept that data; NRFD is either low (True - the instruments are not ready for data) or high (False -
the instruments are ready for data).

NDAC, Not Data Accepted, line indicates whether the data-receiving instruments have accepted
the transmitted data. NDAC is either high (False - the data has been accepted) or low (True - the
data has not been accepted).

Figure 3-26 illustrates a representative handshake timing sequence.
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This timing diagram illustrates the handshake process by indicating the actual waveforms of the DAV, NRFD, and
NDAC lines. The NRFD and NDAC signals each represent composite waveforms resulting from two or more
listeners accepting the same data byte at slightly different times, which is usually caused by variations in the
transmission path length and individual instrument response rates. Two cycles of the handshake sequence are
shown.

The handshake process follows this typical list of events:

P,  Source initializes DAV to high (False — data not valid). Acceptors initialize NRFD to low (True — none are
ready for data), and set NDAC low (True — none have accepted the data).

T, Source checks for error condition (both NRFD and NDAC high), then places data byte on DIO lines.
P, Source delays to allow data to settle on DIO lines.

T,  Acceptors have all indicated readiness to accept first data byte; NRFD goes high.

T3  When the data is settled and valid, and the source has sensed NRFD high, DAV is set low.

T, Firstacceptor sets NRFD low to indicate that it is no longer ready, then accepts the data. Other acceptors
follow at their own rates.

Ts  First acceptor sets NDAC high to indicate that it has accepted the data (NDAC remains low due to other
acceptors driving NDAC low). '

Ts Last acceptor sets NDAC high to indicate that it has accepted the data; all have now’accepted and NDAC
goes high.

T; Source, having sensed that NDAC is high, sets DAV high. This indicates to the acceptors that data on the
DIO lines must now be considered invalid. Upon completion of this step, one byte of data has been trans-
ferred.

P; (T,-Tyg) Source changes data on the DIO lines.

P, (T,T,2) Source delays to allow data to settle on the DIO lines.
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Ts Acceptors, upon sensing DAV high, set NDAC low in preparation for the next cycle. NDAC goes low as the
first acceptor sets it low.

T, First acceptor indicates that it is ready for the next data byte by setting NRFD high (NRFD remains low due
to other acceptors driving it low).

T,; Lastacceptor indicates that it is ready for the next data by setting NRFD high; NRFD signal line goes high.
T,, Source, upon sensing NRFD high, sets DAV low to indicate that data on the DIO lines is settled and is valid.
T,3 First acceptor sets NRFD low to indicate that it is no longer ready, then accepts the data.

T,, Firstacceptor sets NDAC high to indicate that it has accepted the data.

T,s Lastacceptor sets NDAC high to indicate that it has accepted the data (as at Tg).

T,s Source, having sensed that NDAC is high, sets DAV high (as at T,).

T,; Source removes data byte from the DIO signal lines after setting DAV high.

T,s Acceptors, upon sensing DAV high, set NDAC low in preparation for the next cyc'le. All three handshake
lines return to their initialized states (as at T, and Ty).

Figure 3-26. HP-IB Handshake Timing (2 of 2)

System Control Lines, ATN, IFC, SRQ, REN, EOI

The remaining five lines coordinate communications between the HP-IB LISTENERS, TALKERS, and
CONTROLLERS. The system control lines are used as follows:

ATN, Attention, signals Command Mode when low (True), or Data Mode when high (False). All
devices must monitor ATN at all times and respond to it within 200 nanoseconds. In Command
Mode, the controller is the only talker in the network, while all other devices are listening for
instructions.

When a high (False) ATN signifies Data Mode, data may be transferred along the DIO lines. The
" meaning of each data byte is device dependent, and selected by the instrument designer.

IFC, Interface Clear, when low (True) abruptly terminates all HP-IB communications activity: All
talkers and listeners are ‘‘unaddressed,” and along with the controllers go to an inactive HP-1B
state (the instruments’ local functions are not impaired). All devices must monitor IFC at all times
and respond to it within 100 usec.

SRQ, Service Request, line is set low (True) by any instrument that needs service from the control-
ler. An SRQ could result, for example, when an instrument is ready to transmit data upon the
completion of a measurement, or from an error condition. When the controller detects an SRQ it
performs a serial poll of all devices to determine which requested service, and why (polling is
explained in the System Commands). The controller can mask the SRQ to prevent any inconve-
nient interruptions (as explained in the RE/RM programming codes). The HP 8340B/41B lights a
red SRQ annunciator in the ENTRY DISPLAY when it initiates an SRQ. -

REN, Remote Enable, when low (True) enables HP-IB instruments to respond to commands from
the controller or other talkers, when high (False) all devices return to local operation. The HP
8340B/41B lights an amber REMOTE annunciator in the ENTRY DISPLAY when REN is true, and

_disables front panel control of the instrument (with three exceptions: the POWER switch can only
be controlled locally, the [LOCAL] key re-enables front panel control unless locked-out by the
controller, and the rotary [KNOB] can be re-enabled by an EK command from the controller). All
devices msut constantly monitor REN and respond to it within 100 psec.
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EOI, End or identify, is used in conjunction with ATN: When ATN is high (Failse) EOl goes low
(True) to indicate the end of a data transmission sequence; when ATN is low (True) and EOl is low
(True) a parallel poll of the HP-IB instruments is performed (the HP 8340B/41B does not respond
to paraliel polling).

Typically, HP-IB data messages are sent as ASCIl characters and are terminated with an ASCII
“LF” (line feed, decimal 10). However, when blocks of binary information are being sent LF cannot
safely be used as a terminator because the LF bit pattern could unintentionally occur in the middle
of a data sequence. To prevent a false termination, the EOI line is used to signify the true end of a
data sequence (alternatively, a byte-counting method that explicity defines the number of
expected data bytes may be used).

THE TWELVE HP-IB MESSAGES

The HP-IB control, handshake, and data lines interact to transfer information between interconnected
instruments. This information transfer process can be organized into 12 distinct categories which are,
by convention, referred to as bus messages. These messages will be explained using the following
HP-IB mnemonics: ’

ATN  Attention HP-IB line TRUE, indicating Command operating mode.

ATN  Attention line FALSE, indicating DATA transfer mode.
CA Controller active state.
CR Carriage Return ASCII decimal 13.

data One or more ASCI data bytes (the HP 8340B/41B accepts lower-case ASCII characters,
which it automatically upshifts).

DCL Device Clear, returns all instruments (addressed or not addressed) to an instrument-defined
state; DCL is accomplished by ASCII “DC4™ (decimal 20).

GET  Group Execute Trigger, initiates a simultaneous instrument-defined response from all instru-
ments; accomplished by ASCII “BS” (decimal 8).

GTL GoTo Local, returns instruments to local (front panel) control; accomplished by ASCH “SOH”
(decimal 1).

LA Listener active state.
LAD Listen Address of a specific Device (see LAG).

LAG Listen Address Group (listen addresses of specified instruments). An HP-IB instrument may
have any unique address in the range 00-30 (decimal). The distinction between a listen
address and a talk address is made in bits 5 and 6; using address 19 as an example:

BIT 7 6 5 4 3 2 10
TALK X1 01 0 0 1 1
LISTEN X 0 1 1 0 0 1 1
The corresponding ASCII codes for the available HP-IB addresses are listed in Table 3-3.

LF Line Feed, ASCII decimal 10.
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LLO

‘MLA
MTA
PPC
PPU
sC
SCG
SDC

SPD

SPE

TA
TAD
TCT

UNL

UNT

Local Lockout disables the instruments [LOCAL]-reset key; LLO is accomplished by

ASCIHI"DCI" (decimal 17).

My Listen Address (listen address of the controller).

My Talk Address (talk address of the controlier).

Parallel Poll Configure (not used by the HP 8340B/41B).
Parallel Poll Unconfigure (not used by the HP 8340B/41B).
System controller.

Secondary command group (also abbreviated SEC).

Selected Device Clear, causes addressed instruments to clear to an instrument-defined state;
accomplished by ASCIl “EOT" (decimal 4).

Serial Poll Disable, accomplished by ASCIl “EM” (decimal 25).

Serial Poll Enable, accomplished by ASCIl “CAN” (decimal 24). A serial polied instrument
responds with a byte of information, with each bit corresponding to a specific instrument
function.

Talker active state.
Talk Address of a specified device (see LAG for related information).

Take Control, transfers active controller responsibility to another instrument; accomplished
by ASCIl “HT” (decimal 9).

Unlisten, clears bus of all listeners in preparation for assigning new listeners; accomplished
by ASCII"?” (decimal 63).

Untalk, unaddresses the current talker so that no talker remains on the bus; accomplished by
ASCII **__** (underscore, decimal 95).

These are the 12 bus messages (refer also to the HP-IB Command Statements that have the same
names as these messages):

DATA

represents the actual transfer of numerical information between instruments. The pre-
vious BASIC examples used OUTPUT and ENTER for data messages; the HP-IB bus
sequence for a typical OUTPUT statement is:

ATN MTA UNL LAG ATN (ASCIl data) CR LF
The HP-IB sequence for a typical ENTER statement:

ATN UNL MLA TAG ATN (ASCIl data) CR LF

TRIGGER causes the listening instruments to perform in instrument-defined function, such as

CLEAR

HP 8340B/41B

starting a sweep. A typical HP-IB sequence:
ATN UNL LAG GET (REN line must be True before executing GET)

causes the listening instruments to establish an instrument-specific predefined state.
The HP-IB sequence:

ATN DCL (for all bus instruments)
ATN UNL LAD SDC (for an addressed instrument)
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3-88

REMOTE

LOCAL

LOCAL
LOCKOUT

CLEAR
LOCKOUT/
LOCAL

REQUIRE
SERVICE

STATUS
BYTE

STATUS
BIT

PASS
CONTROL

ABORT

causes listening instruments to switch from local (front panel) control to remote pro-
gram control. The HP-IB sequence:

REN ATN UNL LAG

clears the REMOTE message and causes the listening instruments to return to local
control. The HP-IB sequence:

ATN UNL LAG REN GTL

prevents an instrument over-ride of remote control. The front panel [LOCAL] key is
inoperative, and only the controller (or a hard reset by the POWER switch) can restore
local control. The sequence:

REN ATN LLO

causes all instruments on the bus to be removed from local lockout and to return to
local control. The HP-IB sequence:

REN

(SRQ) can be sent by an instrument at any time to signify that attention is required from
the controller. The HP-IB sequence:

SRQ

The SRQ is held true until the instrument no longer needs service, or until a poll is

_ conducted to determine the nature of the SRQ.

is an 8-bit byte of information from an addressed instrument, with each bit signifying
the status of a specific instrument. The HP-IB sequence:

ATN UNL LAD SPE ATN (databyte) CR LF ATN SPD

is a parallel poll of the bus instruments. The HP 834OB/41 B does notrespond to parallel
polling.

transfers active control of the bus from one controller to another. The HP-IB sequence:

ATN UNL TAD TCT

terminates all bus transactions, and causes all instruments to listen for a command
from the controller. The HP-IB sequence:

IFC REN ATN

This completes the 12 HP-IB messages.
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Table 3-3. The Standard ASCII Code (1 of 3)

HP-1B DIO LINES - -

ASCH 87654321 Octal Decimal Hexadecimal HP-IB
NUL X0000000 000 000 00

SOH X0000001 001 001 01 GTL
STX X0000010 002 002 02

ETX X0000011 003 003 03

EOT X0000100 004 004 04 SDC
ENQ X0000101 005 005 05 PPC
ACK X0000110 006 006 06

BEL X0000111 007 007 07

BS X0001000 010 008 08 GET
HT X0001001 011 009 09 TCT
LF X0001010 012 010 0A

vT X0001011 013 o1 0B

FF X0001100 014 012 oC

CR X0001101 015 013 0D

S0 X0001110 016 014 OE
Sl X0001111 017 015 OF

DLE X0010000 020 016 10 ’

DC1 X0010001 021 017 11 LLO
DC2 X0010010 022 018 12

DC3 X0010011 023 019 13

DC4 X0010100 024 020 14 DCL
NAK X0010101 025 021 15 PPU
SYN X0010110 026 022 16

ETB X0010111 027 023 17

CAN X0011000 030 024 18 SPE
EM X0011001 031 025 19 SPD
sSuB X0011010 032 026 1A

ESC X0011011 033 027 1B

FS X0011100 034 028 1C

GS X0011101 035 029 1D

RS X0011110 036 030 1E

us X0011111 037 031 1F

space X0100000 040 032 20 LAC
! X0100001 041 033 21 LA1
“ X0100010 042 034 22 LA2
# X0100011 043 035 23 LA3
$ X0100100 044 036 24 LA4
% X0100101 045 037 25 LAS
& X0100110 046 038 26 LAG6
‘ X0100111 047 039 27 LA7
( X0101000 050 040 28 LA8
) X0101001 051 041 29 LA9
* X0101010 052 042 2A LA10
+ X0101011 053 043 2B LA11
, X0101100 054 044 2C LA12
- X0101101 055 045 2D LA13
. X0101110 056 046 2E LA14
/ X0101111 057 047 2F LA15
0 X0110000 060 048 30 LA16
1 X01100017 061 049 31 LA17
2 X0110010 062 050 32 LA18
3 X0110011 063 051 33 LA19
4 X0110100 064 052 34 LA20
5 X0110101 - 065 053 35 LA2A
6 X0110110 066 054 36 LA22
7 X0110111 067 055 37 LA23
8 X0111000 070 056 38 LA24
9 X0111001 071 057 39 LA25
: X0111010 072 058 3A LA26
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Table 3-3. The Standard ASCII Code (2 of 3)

HP-1B DIO LINES

ASCIl 87654321 Octal Decimal Hexadecimal HP IB’
; X0111011 073 059 3B LA27
< X0111100 074 060 3C LA28
= X0111101 075 061 3D LA29
> X0111110 076 062 3E LA30
? X0111111 077 063 3F UNL
@ X1000000 100 064 40 TAO
A X1000001 101 065 41 TAt
B X1000010 102 066 42 TA2
C X1000011 103 067 43 TA3
D X1000100 104 068 44 TA4
E X1000101 105 069 45 TA5
F X1000110 106 070 46 TAG
G X1000111 107 071 47 TA7
H X1001000 110 072 48 TAS8
| X1001001 111 073 49 TA9
J X1001010 112 074 4A TA10
K X1001011 113 075 4B TA
L X1001100 114 076 4C TA12
M X1001101 115 077 4D TA13
N X1001110 116 078 4E TA14
O X1001111 117 079 4F TA15
P X1010000 120 080 50 TA16
Q X1010001 121 081 51 TA17
R X1010010 122 082 52 TA18
S X1010011 123 083 53 TA19
T X1010100 124 084 54 TA20
1) X1010101 125 085 55 TA21
Vv X1010110 126 086 56 TA22
W X1010111 127 087 57 TA23
X X1011000 130 088 58 TA24
Y X1011001 131 089 59 TA25
Z X1011010 132 090 5A TA26
[ X1011011 133 091 5B TA27
\ X1011100 134 092 5C TA28
] X1011101 135 093 5D TA29
~ X1011110 136 094 5E TA30
— X1011111 137 095 5F UNT
‘ X1100000 140 096 60 SCO
a X1100001 141 097 61 8Ci1
b X1100010 142 098 62, SC2
c X1100011 143 099 63 SC3
d X1100100 144 100 64 SC4
e X1100101 145 101 65 SC5
f X1100110 146 102 66 SC6
g X1100111 147 103 67 SC7
h X1101000 150 104 68 SC8
i X1101001 151 105 69 SC9
j X1101010 152 106 6A SC10
k X1101011 153 107 6B SC11
1 X1101100 154 108 6C SC12
m X1101101 155 109 6D SC13
n X1101110 156 110 6E SC14
(o} X1101111 157 111 6F SC15
p X1110000 160 112 70 SC16
q X1110001 161 113 71 SC17
r X1110010 162 114 72 SC18
s X1110011 163 115 73 SC19
t X1110100 164 116 74 SC20

3-90

Operating Information

HP 8340B/41B




Table 3-3. The Standard ASCII Code (3 of 3)

HP-IB DIO LINES - " '

ASCHi 87654321 Octal Decimal Hexadeclmal HP-1B
u X1110101 165 117 75 ScC21
v X1110110 166 118 76 SC22
w X1110111 167 119 77 SC23
X X1111000 170 120 78 SC24
y X1111001 171 121 79 SC25
z X1111010 172 122 7A SC26
{ X1111011 173 123 7B sSC27
| X1111100 174 124 7C 5C28
} X1111101 175 125 7D SC29
~ X1111110 176 126 7E SC30

DEL X1111111 177 127 7F SC31

ASCII Abbreviations
NUL null vT vertical tab SYN synchronous idle

SOH  start of heading FF form feed ETB  end transmission block
STX start text CR carrige return CAN . cancel

ETX end text SO shift out EM end of medium

EOT  end of transmission sl shift in suB substitute

ENQ enquiry DLE data link escape ESC escape

ACK  acknowledge DC1 direct control 1 FS form separator

BEL bell : DC2 direct control 2 GS group separator

BS backspace DC3 direct control 3 RS record separator

HT horizontal tab DC4 direct control 4 us unit separator

LF line feed NAK  negative acknowledge DEL delete

HP-IB Abbreviations

GTL go to local LLO local lockout LAO-30 listen address

SDC  selected device clear DCL device clear UNL unlisten

PPC parallel poll configure PPU parallel poll unconfigure TAO-30 talk address

GET  group execute trigger SPE serial poll enable UNT untalk

TCT take control SPD serial poll disable S$CO0-31 secondary command

COMPUTER ACCESS OF HP-IB LINES

The 1/O Programming Guide for the specific computer being used must be consulted for detailed
information about direct access to the HP-IB lines; however, the intent of the following discussion isto
introduce the fundamental procedures involved in this type of programming. After this introduction,
the programmer will know what specific information to look for in the computer’s I/O Programming
Guide.
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Sending HP-IB Messages

The BASIC statement used to transmit information directly to the HP-IB lines is the SEND statement,
which has this syntax:

m interface . ( 1 -
select code M A

numeric
expression

Y

string
expression

numeric

\

expression
string
expression
K primary >

primary
address

Y

LISTEN

secondary

Y

address
UNL : >
UNT
MLA »
MTA —/
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The secondary command DATA sets the ATN line False; all other secondary commands (CMD, TALK,
LISTEN, UNL, MLA, and MTA) set ATN True. Information accompanying the SEND statement can be
either ASCII encoded characters that correspond to the HP-IB functions (see Table 3-3), or computer-
recognized mnemonics. For example, to read the status bytes from the HP 8340B/41B, the HP-IB
sequence is:

UNL MLA (the computer's) TAD (HP 8340B/41B’s) SPE (data bytes) SPD UNT
This sequence is accomplished, in BASIC, by using either computer-recognized mnemonics:

100 SEND 7; UNL MLA TALK 19 CMD 24
110 ENTER 7 USING "“#,B";S
120 SEND 7; CMD 25 UNT

where CMB 24 is SPE, and CMD 25 is SPD; or the same sequence can be accomplished using ASCII
encoded HP-IB information:

100 SEND 7; CMD "?5S"&CHR$(24)
110 ENTER 7 USING "#,B";S
120 SEND 7; CMD CHR$(25)& " "

In line 100, ? is the ASCII code for UNL, 5 is a representative MLA, and S is TA19. In line 120, *_ *“
(underscore) is the ASCII code for UNT. In both examples the ATN line is set True or False by the
computer, depending on the context of the mnemonics, and does not require any specific commands.

(This is an illustrative example only; status bytes can be more easily read using a simple OUTPUT
“OS" statement.)

Reading HP-IB Messages

The HP-IB lines are read by examining the computer’'s sfatus registers, using the STATUS statement.
The STATUS statement has this syntax:

numeric
variable

interface register
STATUS select code number

buffer

The function assignment of each status register is computer specific. Figure 3-27 shows represen-
tative status register assignments, from the HP 9826 and HP-85A computers.
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HP 9826/9836 (926/936) Status Register 7

Most Significant Bit

3-94

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
ATN DAV NDAC* NRFD* EOI SRQ** IFC REN
True True True True True True True True
Value = Value = ‘Value = Value = Value = Value = Value = Value =
32768 16 384 8192 4 096 2048 1024 512 256
Least Significant Bit
Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DIO8 DIO7 DIO6 DIOS DIO4 DIO3 DIO2 DIOA
Value = 128} Value = 64 | Value = 32 | Value = 16 | Value =8 | Value =4 | Value =2 | Value = 1
*Only if addressed to TALK, else not valid.
**Only if Active Controller, else not valid.
HP 85A HP-IB Status Registers
Status
Register Bit Number Default Register
Number 7 6 5 4 3 2 1 0 Value Function
Interface
SRO 0 0 0 0 0 0 0 1 1 Identification
DCL or Interrupt
SR1 IFC LA CA TA | SRQ | SDC | GET | SCG 0 Cause
) HP-IB Control
SR2 0 REN | SRQ | ATN | EOl | DAV |NDAC | NRFD 64 Lines
Not HP-IB Data
SR3 DIO8 | DIO7 | DIO6 | DIO5 | DIO4 | DIO3 | DIO2 | DIO1 | Applicable _ Lines
HP-1B Address/
SR4 0 0 SC Ad A3 A2 Al A0 53 System Controller
Parity State
SR5 SC LA CA TA SPE | Error | REN | LLO 160 Register
: Secondary
SR6 0 0 0 SC5 | 8C4 | sSC3 | sC2 | SC1 0 Commands
Figure 3-27. Representative Status Registers
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Here is a BASIC example of reading the status registers:

100 FORN=0TO®G

110 STATUS 7,N; S

120 PRINT "STATUS REGISTER"; N

130 PRINT

140 FORJ=0T0O7

150 PRINT *BIT";J;"=";BIT; (5,J)
160 NEXT J :

170 PRINT

180 NEXTN

Direct Writing to the HP-IB Lines

The final programming technique covered in this manual involves direct writing to the HP-IB data,
handshake, and control lines. This is very advanced programming, and should be attempted only by
experienced programmers who are thoroughly familiar with the HP 8340B/41B and HP-IB

protocols.

Bus malfunctions or damage can result from errant applications of direct
writing to HP-IB lines. :

Direct writing to the HP-IB lines is accomplished by the CONTROL statement, which has this syntax:

HP 85A:

’ interface register . control
CONTROL select code ( ) number ’ byte

HP 9826/9836:

interface register )
READIO 0 select code ( ) number ( : )

) N interface ) ( ) . register > ( : ) > register 'l
CWR‘TEIO select code number data

The CONTROL statement (ASSERT, READIO/WRITEIO are related statements used by some com-
puters) is used to send information to the computer’s control registers, which have bit patterns that
correspond to the HP-IB lines. The bit pattern of the control registers is computer specific; Figure 3-28
shows representative control registers from the HP 9826 and HP-85A computers.
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HP 85A HP-IB Control Registers

Register Bit Number Defauit Register
Number 7 6 5 4 3 2 1 0 Value Function
Always |Always Parity
CRO X X X X Odd | Even | One | Zero 0 Control
: DCL or Interrupt
CR1 IFC LA CA TA SRQ | SDC | GET | SCG 0 Mask
Not HP-IB Control
CR2 X REN | SRQ | ATN EOI DAV | NDAC | NRFD | Applicable Control Lines
, Not HP-IB
CR3 DIO8 | DIO7 | DIO6 | DIO5 | DIO4 | DIO3 | DIO2 | DIO1 | Applicable Data Lines
HP 9826/9836 (926/936) HP-IB READIO Register 23 Controi-Line Status
Most Significant Bit Least Significant Bit
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
ATN DAV NDAC* NRFD* EOI SRQ** IFC REN
True True True True True True True True
Value = 128| Value = 64 | Value = 32 | Value = 16 | Value = 8 | Value = 4 | Value = 2 | Value = 1
*Only if addressed to TALK, eise not valid.
**Only if Active Controller, eise not valid.

HP 9826/9836 (926/936) HP-IB READIO Register 31 Bus Data Lines
Most Significant Bit Least Significant Bit
Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
DIO8 DIO7 DIO6 DIO5S DI04 DIO3 DIO2 DIO1
Value = 128/ Value = 64 | Value = 32 | Value = 16 | Value = 8 | Value = 4 | Value = 2 | Value = 1

HP 8826/9836 {926/936) HP-IB WRITEIO Register 31 Data-Out Register
Most Significant Bit Least Significant Bit
Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DiO8 DIO7 DIO6 DIO5 DI04 DIiO3 DIO2 DIO1
lvalue = 128] value = 64 | Value = 32 vVaIue = 16| Value =8 | Value = 4 | Value =2 | Value = 1
Figure 3-28. Representative Control Registers
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The bits in the control registers are set using this statement:
CONTROL 7, (register number); (decimal value of True bits)
To set the bits (and the corresponding HP-IB lines True (=1), use their corresponding decimal values:
BIT 7 6 5 4 3 2 1 0
DECIMAL 128 64 32 16 8 4 2 1
For example,
100 CONTROL 7,2; 16

sets bit 4 (decimal 16) of control register 2 True, while all other bits in that register are set False. As
another example,

100 CONTROL 7,33 63
sets bits 0-5 True (decimal 1+2+4+8+16+32 = 63) and bits 6-7 False.

This completes the HP-IB programming information.
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USING THE 8340B/41B POWER CONTROL
AND MODULATION SYSTEMS.

The preceding explanations of the power control and modulation functions are sufficient for the
majority of applications; however, to extract the utmost performance from this instrument the follow-
ing special information might be helpful.

INTERNAL LEVELING

The RF Output is controlled by the automatic level control (ALC) circuit, otherwise referred to as the
leveling loop. Figure 3-29 shows a simplified diagram of this system. The leveling loop is a feedback
control system, in which the output power is measured and compared to the desired level. If the two
are not equal the loop changes the output until they are equal.

The two inputs labeled “ALC INPUTS" convey the desired power level. One of these is a voltage
derived from the power value shown in the ENTRY DISPLAY. In the absence of modulation this
voltage is used to set the output power level. The amplitude modulation (AM) input causes the output
to increase or decrease relative to this level. (The pulse modulation input is essentially an ON/OFF
switch, not an ALC input.)

The RF power level from the level control circuits is referred to as the “ALC level,” and is measured by
a crystal detector. The DC output from this detector is fed back to the level control circuits for
comparison with the ALC inputs. Since crystal detectors lose sensitivity at low power levels, the
detector provides an accurate power indication for ALC levels down to —10 dBm, and is acceptable
(x1dB) down to —20 dBm. The maximum amount of power available from the level control circuits
varies with RF frequency, from +1dBm specified at 26.5 GHz (HP 8340B only) to typically +21dBm at
4.5 GHz; therefore, the level control circuits can provide continuous control of ALC levels over a
maximum span of approximately —20 dBm to +20 dBm.

Coupled Mode

Since many applications require power levels less than —20 dBm, a step attentuator! is provided that
has a range of 0 to —90 dB in 10 dB steps. Thus, power levels down to —110 dBm is achieved when
the attenuator and ALC work in conjunction. Because of the attenuator, the ALC will normally be used
over only a portion of its 40 dB range: Since accuracy suffers below —10dBm and at some (HP
8340B) frequencies only +1dBm is available, the ALC is normally set between —10 and 0 dBm. To get
power less than —100 dBm, the attenuator is left at —90dB, and the ALC used from —10 to'—20 dBm;
however, the ALC accuracy and noise performance is degraded at this level, and is the reason that
some specifications apply only down to —100 dBm. At frequencies where power levels above 0 dBm
are desired, the attenuator is left a 0 dB and the ALC used from 0 to +20 dBm (or whatever power is
available at the RF frequency in use). The proper combination of ALC and attenuator is decided by the
internal microprocessor: the user need only set the desired power in the ENTRY DISPLAY via the
[POWER] key.

1 HP 8340B’s equipped with Options 001 or 005 are not supplied with the step attenuator.
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Figure 3-29. ALC Loop Block Diagram

POWER dBm Display

If the requested power is greater than can be provided, the level control loop will provide maximum
available power and light the UNLEVELED annunciator. When unleveled, the output power does not
equal the value shown in the ENTRY DISPLAY. The internal detector is monitoring the actual power,
however, and its output voltage controls the POWER dBm display. The detector voltage is interpreted
to give ALC level, and the attenuator setting is subtracted to yield actual output power, even when
unleveled.

The AM input is DC coupled, and a DC input will change the output power. This change does not
appear in the ENTRY DISPLAY, but the POWER dBm display accurately indicates the real output.

When the instrument is internally leveled, the UNLEVELED annunciator is off, and AM is off, the
POWER dBm display simply repeats the value shown in the ENTRY DISPLAY. When externally lev-
eled, or the UNLEVELED annunciator is on, or AM is on, the POWER dBm display indicates the ALC
level and reflects the true output power. This might not agree with the ENTRY DISPLAY value, which
shows the desired level in the absence of modulation.
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The above should be understood when using power sweep. When the POWER dBm display is repeat-
ing the ENTRY DISPLAY, it indicates start power. If the POWER dBm display is indicating ALC level, it
shows the average power over the sweep. (The circuit is heavily filtered above 5 Hz.) Since the start
and stop dwell times are unequal, this averge reading has little meaning.

In a variety of situations it is possible to drive the ALC level below —20 dBm, such as putting DC into
the AM input, or when externally leveled. Since the internal detector is inaccurate at these levels, the
POWER dBm display would be very misleading. For that reason, and as a warning, the POWER dBm
display blanks at ALC levels below —22.0 dBm. This may occur at an output power of —22 dBm, —32
dBm, —42 dBm, etc., depending on the attenuator setting.

Decoupled Mode

In some applications it is advantageous to control the ALC and attenuator separately, achieving
combinations of settings which are not available in the coupled mode. Press [SHIFT] [PWR SWP] to
achieve decoupled mode, which causes “ATTN: dB, ALC: . dBM’ to show in the
ENTRY DISPLAY. The ALC setting is entered via keypad or [KNOB], while the attenuator is incre-
mented with the [STEP] keys. As before, the POWER dB display indicates the true, composite output
power. (Note: If an entry is made in decoupled mode, and subsequently [POWER LEVEL] is pressed,
the HP 8340B/41B reverts to coupled mode. It will set itself to the same power level, but the attenuator
and ALC settings may be different.) i

One use of decoupled operation is power sweep, where the output power linearly tracks the sweep
voltage ramp. The HP 8340B/41B can generate power sweeps of up to 40 dB, depending on fre-
quency. The power at the start of the sweep is set via [POWER LEVEL] (coupled operation) or

[SHIFT] [PWR SWP] (decoupled operation), and the sweep range (the amount the power increases
during the sweep) is entered by pressing [PWR SWP] followed by the desired dB sweep value. If the
sweep range entered exceeds the ALC range (stop power greater than maximum available power) the
UNLEVELED annunciator will light at the end of sweep. No warning is given at the time of entry. if the
start power is entered via the [POWER LEVEL] key, the ALC is set no lower than —10 dBm, limiting
available power sweep range to 30 dB at 4.5 GHz, or 11 dB at 26.5 GHz (HP 8340B). Using decoupled
mode and setting the ALC to —20 dBm gives an additional 10 dB of sweep range (although at —20
dBm, start power uncertainty is degraded by +1 dB).

Decoupled mode is also useful when working with mixers. Figure 3-30A shows a hypothetical setup
where a HP 8340B/41B is providing the small signal to a mixer. The HP 8340B/41B output is —8 dBm,
which in coupled mode results in ALC = —8 dBm, ATTN = 0 dB. The mixer is driven with an LO of
+10 dBm, and has LO to RF isolation of 15 dB. The resulting LO feedthrough of — 5 dBm enters the
HP 8340B/41B’s OUTPUT port, goes through the attenuator with no loss, and arrives at the internal
detector. Dependng on frequency, it is possible for most of this energy to enter the detector. Since the
detector responds to its total input power regardless of frequency, this excess energy causes the
leveling circuit to reduce its output. In this example the reverse power is actually larger than the ALC
level, which may result in the HP 8340B/41B output being shut off.

Figure 3-30B shows the same setup, with decoupled mode used to give a —8 dBm output: ALC =
+2dBm, ATTN = —10 dB. The ALC is 10 dB higher, and the attenuator reduces the LO feedthrough
by 10 dB. Thus the detector sees +2 dBm desired signal versus a possible —15 dBm undesired one.
This 17 dB difference results in a maximum 0.1 dB shift in the HP 8340B/41B output level.

Reverse power is a problem with spectrum analyzers that do not have preselection capabability.
Some analyzers have as much as +5 dBm LO feedthrough coming out of their RF input, at some
frequencies. The effects of reverse power are less in the heterodyne band (.01 to 2.3 GHz) where the
power amplifier provides some broadband matching. Similarly, from 2.3 to 26.5 GHz, reverse power
that is within 10 MHz of the HP 8340B/41B’s frequency may be partially absorbed by the YIG filter. If
the frequency difference is small enough to be within the leveling loop bandwidth (typically 10 kHz CW,
200 kHz sweep or AM), the effect of reverse power is amplitude modulation of the HP 8340B/41B’s
output. The AM rate equals the difference in RF frequencies. Reverse power problems may be treated
by using the unleveled mode, as described below.
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When using decoupled mode to set low ALC levels, some caution is necessary. At ALC = —20 dBm,
the amplitude accuracy degrades by + 1 dB. This results from temperature induced drift in the
detection circuitry. Some spurious signals, such as ac power line related sidebands are worse at —20
dBm and may exceed specifications (which do not apply at ALC = —20 dBm). Despite its level
uncertainty, the output power at ALC = —20 dBm is more stable than a normal power meter. In
checking the output, care must be taken to zero the meter with the HP 8340B/41B’s RF turned off.
Pressing the ‘‘sensor zero” button on a power meter does not assure that it is zeroed, since the
display on some meters is blank for inputs below —30 dBm when in the “dBm’’ mode. Selecting the
“WATT"” mode keeps the display alive, and the user can then see if the meter is really zeroed (press
the zero button several times if necessary).

When the HP 8340B/41B’s heterodyne band (.01 to 2.3 GHz) is in use, approximately —30 dBm of
broadband noise is generated along with the desired signal. If the desired signal is —20 dBm and the
result is measured on a power meter, the reading will be about 0.5 dB high. To accurately measure the
signal, the power meter must be zeroed in the presence of the noise: Connect the power meter, then
press [RF] to shut off any RF output; although the RF is off, the noise is still present and the power
meter can now be zeroed. When going to frequencies above 2.3 GHz, the meter must be re-zeroed.
The broadband noise is attenuated by the step attenuator, along with the desired signal. Noise makes
a 0.05 dB contribution at ALC = —10 dBm.

UNLEVELED MODE

The HP 8340B/41B has a power control mode in which the leveling feedback loop is opened. The ALC
inputs are used to directly control the RF modulator. Pressing [SHIFT] [METER]activates this mode.
The annunciators on the leveling mode keys are extinguished, the UNLEVELED annunciator is
lighted, and the ENTRY DISPLAY shows: ATTN: dB, MOD: . dB. As with the
decoupled mode, the attenuator is set via the [STEP] keys, and the modulator entry is made with
keypad or [KNOB]. The entry range is 0 to —100 dB. The modulator entry is an approximately cali-
brated relative indication, because the modulator’s gain and maximum output change with frequency.
See Figure 3-31.

AM works in this mode with unspecified distortion. Pulse modulation works. Power sweep works with
linearity as depicted in Figure 3-31. The POWER dBm display still indicates actual output power. As
with other leveling modes, it indicates the sum of “'ALC level’” and attenuation, with useful accuracy
down to ALC levels of — 20dBm. Sweeps will, of course, be unleveled. When in the unleveled mode,
there is no feedback stabilization of power, and its stability versus time and temperature is unspec-
ified.

This mode is useful for signal tracing while troubleshooting the HP 8340B/41B. It is also useful in
some pulse modulation applications, as explained in that section. It can also be used to output in the
presence of large reverse power (a problem described under “decoupled mode”). To do so, the
reverse power’s effect on the POWER dBm display must be eliminated by shutting that power off, or
temporarily setting the HP 8340B/41B’s attenuator to a high value. Then, in the unleveled mode
(SHIFT METER), use the knob to set the desired ALC level via the power dBm display (remember to
mentally compensate for any attenuation in use). Then remove attenuation or turn on the reverse
power. In the presence of reverse power, the POWER dBm display will change to an incorrect value,
but the output power will be as previously set.
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POWER SEARCH

Unleveled mode may also be accessed by pressing [SHIFT] [INT]. The ENTRY DISPLAY now reads
“POWER SEARCH dBm" and the “INTERNAL " annunciator comes on. The power reading that
appears is the same as the internal leveling power, and it can be changed via keypad, [KNOB], or
[STEP] keys. In this mode, the instrument is unleveled as in the [SHIFT] [METER] mode, but the
microprocessor automatically searches out the correct power level. This search occurs with each
power entry change or frequency change, and requires about 200 ms. Once the search is completed,
the instrument behaves exactly as with [SHIFT] [METER]. In this mode the attenuator is set automati-
cally. For decoupled operation while unieveled, the [SHIFT] [METER] mode must be used.

EXTERNAL LEVELING

In externally leveled operations, the output power from the HP 8340B/41B is detected by an external
sensor. The output of this detector is returned to the HP 8340B/41B's leveling circuits, and the output
power is automatically adjusted to keep the power constant at the point of detection. Figure 3-32
shows a basic external leveling arrangement. The output of the detected arm of the splitter or coupler
is held constant. if the splitter response is flat, then the output of the other arm will be constant also.
This arrangement offers superior flatness over internal leveling, especially if long cables are involved.
For best flatness a good resistive splitter with power meter detection should be used.

HP 8340B/418
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a4a & odno

LEVELED QUTPUT

POWER
SPLITTER
{OR DIRECTIONAL
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CRYSTAL DETECTOR
(OR POWER METER)

Figure 3-32. Typical External Leveling Hookup

Reference to Figure 3-29 inciates that when externally leveled, the power level feedback is taken from
the external detector input rather than the internal detector. This feedback voltage is what the loop is
trying to control. For a given ALC input, the loop will adjust its output until the feedback is, for instance,
10 mV. The type of coupler or detector has no influence on this — if the loop is able, it will drive the
feedback to the requested level. Since there is no inherent relationship between ALC input and the
amount of externally leveled RF power, the power level ENTRY DISPLAY shows the feedback voltage
which the loop is seeking. This voltage is called the reference voltage and is displayed alongside the
attenuator settingas ATTN: _____ dB,REF:__.___ dBV. The entry units are dBV (dB relative to
1volt), where 1.00 V = 0dBV, 0.1V = —20 dBV, etc. As with the decoupled mode of internal leveling,
the REF is set with the keypad or [KNOB] while the attenuator is set with the [STEP] keys. The
attenuator will normally be left at 0 dB. Its use is described below.
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The reference voltage may be set over a range of —66 dBV (.0005V) to +6 dBV (2.00V). This wide
range accommodates a variety of detectors and leveling situations. The input accepts either positive
or negative voltages automatically. For example, with REF = 20 dBV, the loop will level with an input
of either +0.1V or —0.1V. The input will accept overloads of +25 volts with no damage. The input
resistance is 1 MQ. Figure 3-33 shows the input power versus output voltage characteristics for
typical HP crystal detectors. From the chart the leveled power at the crystal detector input resulting
from any reference setting may be determined. The range of power adjustment is approximately —30
dBm to +18 dBm.

Detector Characteristics

As shown in Figure 3-33, crystal detectors may be characterized by three operating regions. In the
square law region (Pin <—20 dBm) the output voltage is proportional to the square of the input
voltage, in other words, proportional to input power. In the linear region (Pin >-+5 dBm) the output
voltage is directly proportional to the input voltage. Because of this, when leveling in the linear region
a 1 dB reference change causes a 1 dB power change, while in square law a 1 dB reference change
causes a 1/2 dB power change. This should be understood when using power sweep or AM. The
power sweep function will sweep the reference by up to 40 dB, but if a square law detector is being
used, the power will only sweep 20 dB. The power sweep will only be linear if the operation is entirely
in square law or entirely in linear. In the transition region, the power sweep will be non-linear. As may
be seen in Figure 3-33 by drawing a line between —10 dBV and —50 dBV, the worst deviation from a
straight line is 3 dB of reference voltage, or 2 dB of RF power. The amplitude modulation system is
designed to be linear with a square law detector. With a linear detector, the modulation depth will be
more than expected, and there will be significant distortion.

HP power meters have a rear panel output (“recorder”” output) which responds linearly with power.
The output is +1.00V for full scale on whatever range is selected +.50V for 3 dB below full scale,
+ .10V for 10 dB below full scale. These numbers may be seen directly on the 0 —1"“WATTS" scaleon
an analog power meter (e.g., HP 432, 435). This response is the same as a square law detector, so all
the comments above for such detectors apply to power meters.

Setting the desired power with a non-autoranging meter (HP 432, 435) s straightforward. Assume +3
dBm is desired at the power sensor. Set the power meter on the +5 dBm range, so the desired power
is 2 dB below full scale. Since the RF power changes 1/2 dB for each 1dB reference change, set the
reference for —4 dBV.

Auto ranging meters (e.g., HP 436) must be used in their range hold modes to prevent range change
during blanking or other RF-off intervals. To lock the meter to the desired range, internal leveling must
be used. Adjust the HP 8340B/41B output power until the meter is on the desired power range, then
press range hold. As an example, consider the HP 436: The HP 436 changes ranges every 10 dB, so if
—8 dBm is desired, the reference must be set for 8 dB below full scale (REF = 16 dBV) with the HP
436 locked on the —10 to 0 dBm range. (Caution: the HP 436 range change circuits have intentional
hysteresis. Setting the power to 0 dBm may place the meter on either the —10 to 0 range or the 0 to
+10 range. For no ambiguity, force the meter to the middle of the range (—5 dBm, +5 dBm, etc.), then
press range hold.)

POWER dBm Display used with the Attenuator

Some external leveling applications require low output power from the HP 8340B/41B, for example,
leveling the output of a 30 dB amplifier to a level of —10 dBm. In this application, the output of the HP
8340B/41B is around —40 dBm when leveled. At some frequencies this level is beyond the range of
the ALC modulator alone. If so, the OVERMOD annunciator lights. Inserting 40 dB of step attenuation
results in an ALC level of 0 dBm, which is well within the range of the ALC. At 26.5 GHz, where only
+ 1 dBm is available (8340B), 30 dB attenuation is a better choice as it results in an ALC level of
—'10dBm. This gives a margin for AM or other functions that vary the power level.
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Referring to Figure 3-29, it is seen that when externally leveled, the POWER dBm display is

connected to the internal detector of the HP 8340B/41B. Thus, it always tells the true output power,

regardless of external leveling setup. This is a useful aid to determining if the external hardware is
functioning properly. In the above example, if the POWER dBm display shows —40 dBm when the
amplifier ouput is leveled to —10 dBm, the user knows the gain is 30 dB. As explained in the internal
leveling section above, the POWER dBm display is only accurate down to ALC levels of about —22
dBm, below which it is intentionally blanked, therefore, that display is only useful if the ALC level is
forced to be greater than —22 dBm. This is done by inserting step attenuation until the display lights
up again. As still more attenuation is added, the POWER dBm reading remains essentially constant as
the external leveling loop holds the output level constant. With each additional 10 dB step of attenua-
tion, the ALC level jumps 10 dB, until finally maximum available ALC level is reached and the
UNLEVELED annunciator lights. For best display accuracy and minimum noise, the ALC level should
be greater than —10 dBm. This is achieved by using attenuation equal to the tens digit of output
power. Example: output power = —43 dBm; use ATTN. = —40dB, ALC = — 3 dBm.

When sweeping while externally leveled, the output power changes with frequency in order to level at
a distant point. The POWER dBm display tries to follow this change. Due to its heavy filtering, at fast
sweep speeds the meter displays an average power level.

When using mixers, or in other situations where reverse power may be encountered, caution is
necessary. See the decoupled mode and unleveled mode sections above. Reverse power into the HP
8340B/41B when externally leveled makes the POWER dBm display read incorrectly; unwanted RF
energy entering the external detector causes the loop to level at the wrong power level.

Bandwidth

When externally leveled, the leveling Ibop bandwith differs from what it is when internally leveled. If
AM is on or when sweeping with sweep time <5 seconds, the nominal loop bandwidth is:

Internal: 150 kHz
External, crystal: 80 kHz with square law detector, 40 kHz with linear detector.
External, power meter: 0.7 Hz

The significance of loop bandwidth is that it generally equals AM bandwith and influences the fastest
useable sweep speed. The best way to set sweep time is to increase it until measured flatness no
longer changes. For the sake of understanding — observe a plot of unleveled flatness across the
band of interest. The number of ripples divided by sweep time gives the number of “ripples per
second” which the leveling loop must remove. The loop bandwidth must be several times this number
in order to do so. From the above it is apparent that the useable sweep time will depend on frequency
range and RF hardware in use. When using long cables there will be many ripples, and their amplitude
is dependent on the match at each end of the cable. Inserting 10 dB of step attenuation greatly
improves the source match when externally leveled, thereby reducing the ripple amplitude.

For best stability of the leveling loop, the video bandwidth of the external detector should be 100 kHz
or more when XTAL leveling is selected. The capacity of coaxial cables reduces the video bandwidth
of crystal detectors. A typical point-contact detector (HP 420 series, 423A, 8470A) will work with up to
4 feet of 50Q coax on its output. Typical HP low barrier schottky detectors (HP 423B, 8470B, 3330
series) will drive up to 40 feet of 50 (2 cable.

The above paragraph applies to square law detectors with no dc offset (Vout = 0 for Pin = 0).

In METER mode, the external leveling bandwidth is reduced to 0.7 Hz in order to allow operation with
power meters. Power meters have a very slow response due to thermal delay time and heavy elec-
trical filtering. The 0.7 Hz bandwidth assures proper operation with any HP power meter on any range.

When turning on the RF power, either when unblanking or using the RF key, the slow response of the
power meter can cause serious power overshoot in some external leveling systems. This overshoot
may damage active devices or some power Sensors. To prevent this problem in the HP 8340B/41B, a
slow turn on circuit is employed when METER leveling is selected. This circuit raises the power slowly
over a period of 2 seconds. The sweep generator automatically waits for this settling time to end
before beginning a sweep.
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Amplitude modulation is possible when power meter leveled. The system provides linear AM andis dc
coupled. For rates below 0.7 Hz, the leveling is done via the power meter sensor and behaves just like
internal leveling. Above 0.7 Hz, feedback from the power meter rolls off and is replaced by feedback
from the HP 8340B/41B’s internal detector. Thus, high frequency envelopes are under control of the
internal detector, while the power meter controls the power level. The modulation depth is still accu-
rate and the bandwidth is nominally 80 kHz. The power sensor is not following the modulation; hence,
it will average the power. When modulating with a sinusoid symmetric about 0V, the average output
power increases (by 50% for 100% AM). The power sensor senses this increase and reduces the HP
8340B/41B’s output until the average equals what the power was with no modulation. As long as the
modulation depth remains constant across the frequency band (use moderate rates and depths), this
system will level the power while providing amplitude modulation.

EXTERNAL SOURCE MODULE LEVELING

The HP 8340B/41B provides an external leveling mode, for use with compatible Hewlett-Packard
instruments, which provides leveling at a remote location along with power calibration and flatness
compensation. Compatible instruments are the HP 83550 series millimeter-wave source modules
when driven by an HP 8349B Microwave Amplifier. The HP 8349B may also be used in a stand-alone
amplifier configuration. Refer to an appropriate HP 83550 mm-wave source-system guide for inter-
connect instructions.

Once the HP 8340B/41B - HP 8349B - HP83550 series instruments are hooked ‘up, press [SHIFT]
[XTAL] on the HP 8340B/41B. This causes “EXT MODULE POWER: XX.XX dBm" to be displayed in
the ENTRY DISPLAY, which will accept power level changes via the [KNOB] [STEP] keys or ENTRY
keyboard. The HP 8340B/41B will accept power level requests from —20 to +20 dBm, however, this
range exceeds the operational range of existing mm-wave source modules. Refer to the mm-wave
source module manual for more information.

The SHIFT XTAL mode is unlike external leveling in that the POWER dBm display indicates the output
power of the remote module, not the HP 8340B/41B RF output. This mode provides all the modulation
features of an internally leveled HP 8340B/41B, with performance limited by the dynamic range and
leveling bandwidth of the individual source modules.

AMPLITUDE MODULATION

The HP 8340B/41B provides linear, dc coupled amplitude modulation when internally leveled or exter-
nally leveled with a square law detector or power meter. The input resistance is 600Q2 whether the AM
function is on or off. The sensitivity is 100% per volt +5%. This means that +1.0 volt doubles the
output voltage (+6 dB), while —1.0 volt shuts the output completely off. The input accepts =15V d¢
with no damage, and is resistor-diode clamped to protect against higher voltage transients. Most sine
wave generators are calibrated in terms of RMS voltage, so 0.707 V RMS equals 1.00 V peak. The
generator’s output meter is accurate only if the load impedance equals the source impedance.

POWER dBm Display used with AM

The POWER dBm display on the HP 8340B/41B always tells actual output power. A dc input to the AM
jack causes the power level to shift, and the display reflects this: +1.0 volt causes the display to
increase 6 dB. If that much power is not available, the UNLEVELED annunciator lights and the display
shows the actual output. Inputs which reduce the ALC level below —22 dBm will blank the display.
Inputs of —1.0 volt or more negative shut off the output and light the OVERMOD annunciator.

The POWER dBm display is filtered so that it will not flicker for AM rates above 20 Hz. The filtering
creates an average of RF voltage, which is then displayed as power in a 50Q system (dBm, 500).
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Therefore, modulation inputs with no dc component do not cause the POWER dBm display to shift,
and this displayed number represents the power of the unmodulated carrier. A power meter measure-
ment of output power changes with modulation present, increasing 1.76 dB with 100% deep,
sinusoidal, no dc component modulation. Attempted deep modulation at high rates causes the
POWER dBm display to shift, because the AM system canot keep up with the input and the resultant
high distortion causes a shift in average power.

Dynamic Range

As mentioned previously with reference to Figure 3-29, the AM input is an ALC input which does not
differ in its effect from a power entry input. Therefore, the AM system is limited by where it is operating
within the ALC range. In the normal “coupled” operating mode, the ALC will likely be set between —10
dBm and 0 dBm (see the preceeding pertinent section). Depending on frequency, the maximum
available power is between +1dBm (HP 8340B) and +21dBm. The ALC is reasonably accurate down
to —20 dBm, and typically is well behaved to about —30 dBm. Expressing the desired modulation
depth in dB’s will let the user determine the range over which the ALC loop is being exercised. Thirty
percent AM creates excursions of +2.3 dB to—3.1 dB, relative to the quiescent level; 50%: +3.5 dB
to —6.0 dB; 90%: +5.6 dB to —20.0 dB. (The above assumes a modulation waveform symmetric
about 0 V.)

For example: Output power = —19.0 dBm. In coupled mode this results in ATTN = —10dB, ALC =

—9.0 dBm. Ninety percent modulation depth results in an ALC range of —9.0dBm + 5.6 dB = —3.4

dBm maximum, — 9.0 dBm —20 dB = — 29.0 dBm minimum. This is within the ALC limits at any

frequency but the distortion may suffer due to operation below —20 dBm. Using decoupled operation
. the desired output power may be set with ATTN = —20DB, ALC = +1.0 dBm. Then 90% depth
i swings the ALC from +6.6 dBm to —19.0 dBm. The distortion will probably be better under these
conditions if +6.6 dBm is available at the frequency of interest. At some frequencies +20 dBm is
| available, and setting ATTN = —30 dB, ALC = +11.0 dBm may give a further improvement,
] v % especially if attempting greater than 90% depth. For minimum distortion the ALC should be used
: (O between —15 dBm and 15 dBm, but not within 2 dB of maximum available power.

On HP 8340B's operating above 23 GHz the available output power is limited: +1dBm specified, +3
| dbm typical. If the ALC is set close to 0 dBm, the headroom available for modulation is limited. Three
dB excess power allows a maximum of 40% peak modulation. The available depth is not affected.
Decoupled mode may be used to advantage here. For example, in coupled mode an output power of
—10 dBm results in ATTN = 10 dB, ALC = 0.0 dBm. Using decoupled mode, setting ATTN = 0 dB,
ALC = —10.0 dBm gives plenty of headroom with enough depth available for 90% symmetric AM.
Available power can be maximized at a CW frequency by using the PEAK function.

Bandwidth for AM Applicaitons

The small signal AM bandwidth extends from dc to a —3 dB frequency of at least 100 kHz. The actual
upper limit is a direct function of the loop gain of the ALC loop. The primary variable in the loop gain is
the gain of the modulator, which varies with both power level and frequency. In general, the modulator
gain deviates the most from nominal at power levels just below maximum, although at some frequen-
cies the gain will deviate at lower power levels because of non-optimum YTM bias. The latter is only a
problem above 7.0 GHz. The small signal (30% depth) bandwidth may be expected to vary between
100 kHz and 300 kHz as power and/or frequency is changed. The bandwidth for greater depths is
less. At 90% depth expect about 1/2 the 30% bandwidth.

The above bandwidths are for internal leveling. When external leveling with a crystal detector in its
square law region the bandwidth is 1/2 of the internally leveled bandwidth at the same frequency and
output power level. With a crystal detector in its linear region, the bandwidth is 1/4.

The external leveling system is designed to provide linear AM when using a square law detector. The
RF output follows this law:

’ Vout = Vo X (Vin + 1).
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This applies also to internal leveling. When externally ieveled with a linear detector the relationship is:

Vout = Vo X (Vin +1)2

A power meter is a square law detector, so AM with power meter leveling is linear. For bandwidth see
the external leveling secton.

For simultaneous AM and pulse modulation, see the next section.

PULSE MODULATION

The HP 8340B/41B provides leveled pulse modulation over a wide range of pulse widths and rates.
Characteristics such as leveling accuracy and response time vary with pulse width, pulse rate, tem-
perature, power level, and RF frequency. In order to use the pulse leveling system to best advantage it
is helpful to understand its operation and limitations.

Sampie and Hold Leveling

The basic Ieveling loop was previously explained with reference to Figure 3-29. Fundamental to its
operation is the internal detector which measures the RF amplitude. The leveling performance is
limited by the accuracy of this measurement. The most dlfﬂcult aspect of leveled pulse modulation is
measuring the amplitude of a very narrow RF pulse

Figure 3-34 is a block diagram of the detector circuitry, with waveforms. Trace 1 is the pulse modula-
tion input signal to the HP 8340B/41B. It controls a fast RF modulator which is either full on or full off.
The amplitude when on is controlled by the linear modulator used for CW leveling and AM. Trace 2 is
the resultant RF pulse, which is the HP 8340B/41B’s output. This puise is detected by the crystal
detector. It trails the pulse input by 55 nsec, representing propogation delays in the pulse modulator
and its drive circuits.

The output of the crystal detector is amplified by a logarithmic amplifier (log amp). The log amp is used
for several reasons, one of which is its high gain for small signals, reducing the effects of sample and
hold errors. Trace 3 is the output of the log amp. The delay and relatively slow rise time are caused by
the finite bandwidths of the detector and log amp. The pedestal (arrow) represents the RF amplitude.
This level is captured for further processing by the sample and hold circuit (S/H), represented by the
switch-capacitor combination. Trace 4 shows the signal controlling the switch, which is closed when
trace 4 is high.

Trace 4 is timed to coincide with the pedestal of trace 3. This timing is done by circuitry associated
with the pulse modulator and is factory adjusted for best coincidence. Since the S/H switch is closed
only during trace 3’s pedestal, the capacitor charges to a constant dc voltage. This voltage is the same
as what comes out of the log amp during CW operation at the same power level. The capacitor is
isolated by a buffer to prevent the following circuits from discharging it between pulses. The output of
the buffer is compared to the ALC inputs in the same manner as with CW operation.

Figure 3-34 shows a 200 nsec pulse. If the pulse were narrowed to 100 nsec, trace 3 would not quite
reach its pedestal before it begins to fall. The result is a dc output from the S/H that is smaller than it
would be in CW. The ALC circuits respond by raising the RF output until that voltage is what it should
be. This is the reason for poor leveling accuracy with narrow pulses. As the pulses are made nar-
rower, their amplitude grows.
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The amount of accuracy degradation as the pulses are narrowed varies with frequency, temperature,
and power level. The variation with frequency and temperature is due to detector characteristics and
RF envelope shape. The detector has a finite rise time determined by its output resistance and shunt
capacitance. At some frequencies there is a slight amount of overshoot on the RF envelope, which
tends to charge the shunt capacity faster, resulting in better narrow pulse leveling accuracy. A much
more pronounced effect is due to the use of a different detector for frequencies below 2.3 GHz. The
low band detector has a higher shunt capacity in order to make it function properly at low frequencies.
For operation below 400 MHz, a large amount of additional capacity is switched in, enabling detector
operation down to 10 MHz. Trace 3 in Figure 3-34 is representative of operation above 2.3 GHz, where
pulse accuracy is within 1.5 dB at 100 nsec. From 0.4 to 2.3 GHz, the slower rise time gives a 1.5 dB
specification at 200 nsec width. Operation below 0.4 GHz is not specified, but typically is within 1.5 dB
at 2 usec width.

The detector’s rise time depends on its output resistance, which drops with increasing temperature.
Therefore, the narrow pulse leveling accuracy improves at higher operating temperatures.

Narrow pulse accuracy is also power level dependent. Very high ALC levels reduce the detector’'s
output resistance, improving rise time and therefore accuracy. The rise time of a log amp is dependent
on signal level, degrading with small signals. In low band (<2.3 GHz) the log amp is faster than the
detector at any ALC level above —10 dBm, so there is no degradation due to the log amp in any
coupled mode operation. In high band, the log amp rise time at ALC = —10 dBm is slow enough to be
comparable to the detector rise time. Therefore, as power is decreased, the leveling accuracy slightly
degrades (narrow pulse amplitude grows relative to CW).

The leveling specifications apply to coupled operation, with no AM; in other words, ALC> —10 dBm.
Using the decoupled mode or AM, the ALC level can be driven down to —20 dBm or lower. At —20
dBm, the log amp slows down enough that high band accuracy is typically 1.5 dB at 150 nsec, 3.0 dB at
100 nsec. Decoupled mode can also be used to operate the ALC at high levels and achieve better
narrow pulse accuracy.

The above discussion applies to internal leveling only. Externally leveled pulse performance will, of
course, depend on the detector, but even with a perfect detector the external leveling circuitry is not
as fast as internal. It typically will level pulses wider than 2 usec.
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Figure 3-34. Pulse Measuring System

Operating Information HP 8340B/41B




§‘ Another type of leveling error arises from long pulse periods (low repetition rates), or more precisely,

« long off times between pulses. The problem lies in the error detection and modulator drive circuits
shown in Figure 3-35. On the left is the comparison point, where the ALC input is compared to the
detector output. For this discussion assume the two resistors are equal in value, so if the ALC and
detector voltages are equal in magnitude but opposite in polarity, the error signal will be zero. The
error is fed to an integrator through the integrate/hold switch. This switch is closed continuously
during CW operation. Any error signal causes the integrator output to change at a controlled rate
(determined by capacitor C), changing the RF output via the linear modulator. The integrator output
continues to change until its input is zero, which means the detector voltage is balancing the ALC
input voltage. The time required to cancel an error is about 70 psec (4 usec with AM on or when
sweeping fast, under which conditions a smaller value of C is switched into the circuit).

DETEC;I'IORZ \(/)UTPUT - INTEGRATOR
. > ERROR i
S OlézﬁGE / TO LINEAR
d. MODULATOR
O '-;'. ’_—’
! INTEGRATE/ —i>—
1 HOLD v
b ALC INPUT —— SWITCH

Figure 3-35. Error Detection and Modulator Drive

Consider now pulse operation with a period of 1 msec. The detector S/H measures a pulse and holds
its value until the next pulse. Assuming an error is present, the integrator responds to that error,
reaching the proper modulator drive in about 40 psec. Since the detector S/H is still holding the error
from the last pulse, the integrator keeps changing until the next pulse, overshooting its mark and
causing instability. For this reason the integrate/hold switch is only closed during a pulse. During the
period beween pulses, the switch is opened, thus the integrator input is zero so the modulator drive
doesn’t change. This assures that the amplitude at the beginning of the next pulse is the same as at
‘the end of the previous pulse. Corrections take place only during the pulses, until equilibrium is
reached. :

Since this may cause very long response times for narrow pulses, the integrate/hold switch is held
closed a minimum of 10 us per pulse, for puises narrower than that. This is not long enough to cause
overcorrections but speeds response time for 100 ns pulses by a factor of 100.

During the period between pulses, the integrate/hold circuit is expected to hold the modulator drive
constant. Because of leakage currents, the output will in fact drift, causing the pulse amplitude tobe in
error. This error will grow with off time and also temperature, as leakage is strongly temperature
dependent. The circuit is designed worst case for <0.1 dB droop in 10 msec at an ambient tem-
perature of 55°C. At 25°C, a typical unit drifts about 1 dB per minute. The drift may be in either

(\. direction. ;
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Response Time

The response time to a step change in level is a function of pulse width and rate and is detailed in the
specifications. The response time is a function of ALC loop bandwidth, which varies with frequency
and power as explained in the AM section. The listed response characteristics apply at the minimum
expected loop bandwidth. An intuitive feeling for response may be gained by the following: At mini-
mum bandwidth in CW it takes 70 s to respond to a change and settle to within 10% of the size of the
change. In pulse mode, the same degree of settling requires 70 us of closure of the integrate/hold
switch. This may come from one of 70 s pulse, two 35 us pulses, etc. Any pulse less than 10 1S wide
is treated as a 10 us pulse. If the pulse period is less than 10 us,the integrate/hold switch is continu-
ously closed, so the system responds in 70 us regardiess of width or period.

Simultaneous AM and pulse modulation is provided by the HP 8340B/41B. The AM is dc coupled and
linear, just as with normal CW leveling. If AM is used to exercise the ALC below —10 dBm, the narrow
pulse leveling accuracy degrades as explained above. The bandwidth is given by the equation: 3dB
BW = 0.35/Tr, where Tr is the resposne time to a step change described above.

Uneleveled Mode Used With Pulse Modulation

Decoupled operation may be used for dynamic range extension or any of the other uses described for
CW or AM. Several pulse related problems may be treated with the unleveled ([SHIFT] [METER])
operating mode already described.

Narrow pulse leveling accuracy problems may be treated by simply not attempting to level them. The
unleveled mode allows the user to control the linear modulator directly. The setting of this modulator
does not change with pulse width, so the pulse amplitude remains constant as the pulse is narrowed.
Pulses as narrow as 25 nsec may be produced in this mode. To set the amplitude, go to CW operation
(pulse off) and set the desired power via the POWER dBm display.

As the pulses are narrowed, the POWER dBm reading drops since it is measuring the output of the
detector S/H system and it is the limitations of this system which cause the narrow pulse leveling
problems. The real amplitude remains essentially constant, however. In unleveled mode, the POWER
dBm display accuracy is the complement of the corresponding leveled pulse accuracy; that is, —1.5
dB +0.3 dB for width = 100 to 200 ns, frequency =2.3 GHz. If operating close to maximum ALC
output there is some amplitude drift (a few tenths of a dB) due to component self-heating when going
from 100% duty cycle to low duty cycles.

Since unleveled mode does not involve the integrate/hold circuit, there is no leakage induced ampli-
tude drift between pulses. Consequently, very long periods may be employed that are limited only by
the long term drift of the modulator drive circuits. This is not negligible and should be characterized by
the user at the frequency of interest. Drifts of a few dB should be expected during warmup. Since this
mode is not feedback leveled, the power changes markedly with frequency.

In unleveled mode the ALC inputs control the linear modulator directly, so the response time is not
dependent on pulse parameters. The response time is 70 us maximum in CW, sweeps >5 seconds,
normal AM; or 4 us maximum for sweeps < 5 seconds. AM works in unleveled mode, but the linearity
and sensitivity varies with power level and frequency. See the pertinent preceding section.

Iinput Characteristics

When pulse mode is activated, the HP 8340B/41B RF output is controlled by the voltage at the pulse
input. The input circuit is shown in Figure 3-36. The output is off for inputs below approximately
+1.5V. If the input is left open it pulls itself up to +1.8V, which will turn the output on. The HP
8340B/41B's delay and compression specifications assume an input of 0 to +3.0V, which requires
sinking about 1.6 mA and sourcing about 2.7 mA respectively. The input accepts +12V to —20 V with
no damage, which is compatible with the +6 V modulator drive of certain network analyzers. Aside
from small effects on delay and compression, the waveform and amplitude of the input is unimportant,
as long as it transitions from +0.5to +2.5Vin 2 us or less. This transition is sufficient to generate the
fastest rise time. Since the input is not linear, input overshoot will not appear on the output.
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Figure 3-36. Pulse Input Circuit

Pulse Envelope

The pulse envelope produced by the HP 8340B/41B is not a perfect rectangle, rather it has finite rise
time, overshoot, and video feedthrough. Below 2.3 GHz the rise time and overshoot are essentially
independent of frequency, but above 2.3 GHz they are strongly influenced by the passband shape and
centering of the HP 8340B/41B’s tracking YIG filter. Best envelopes are normally obtained by using
the PEAK function. The envelopes will change with frequency and slightly with power level.

Source Match

In the absence of attenuation with a resistive pad, a leveled microwave source generally provides a
50Q2 source match at its operating frequency only. The source match at other frequencies is that of the
unleveled RF hardware. In this case this is a YIG filter whichis a good reflection for anything more than
about 20 MHz off center, and not much better within its passband. The match is good only for signals
at the output frequency plus or minus the leveling loop bandwidth. Thus a CW reflection will be
absorbed. A time varying reflection, as from a reflective modulator, may contain modulation side-
bands outside the leveling loop bandwidth. If so, these sidebands may be re-reflected. When pulse
modulating, any reflection of the pulse will contain sidebands far outside the loop bandwidth, so the
leading edge of the reflection will be re-reflected. In this manner a poorly matched system can.gener-
ate very poor envelopes (anywhere in the system, not only at the source). Performance is improved by
padding between the reflections. At the source, if output powers above —10 dBm are in use, coupled
mode results on 0 dB RF attenuation. If enough power is available, decoupled mode may be used to
improve the HP 8340B/41B’s source match by inserting 10 dB attenuation and using a 10 dB high ALC
level.

Video Feedthrough

Video feedthrough is a low frequency signal, at the modulation rate, which is superimposed on the RF
envelope. See Figure 3-37. If large enough, video feedthrough can disturb mixer balance, amplifier
bias, crystal detector output, etc. Since it is low frequency energy, it can distrub systems which are not
intended to deal with it, especially demodulation systems.
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The HP 8340B/41B’s high band (>>2.3 GHz) employs a tracking YIG filter which essentially eliminates
video feedthrough. Attempts to measure it can turn out to be measurements of ground currents in
coaxial cables. The HP 8340B/41B’s low band (<2.3 GHz) employs a low level mixer followed by a
high gain amplifier. At high power levels, the bias levels in the amplifier shift slightly as the RF is turned
on or off. The slew of the bias from one level to another couples to the output and produces the video
feedthrough waveform. For this reason the 5% specification is only valid for power levels up to +8
dBm. Atlow ALC levels (—10 dBm), another mechanism predominates. Mixer imbalance produces dc
at the output of the mixer, and its magnitude varies with RF amplitude and/or modulator state. This
shifting dc level couples through the amplifier, which is AC coupled, and emerges as video
feedthrough spikes. In percentage terms this mechanism gets worse at low levels. The lowest per-
centage video feedthrough is probably found at ALC levels around 0 dBm.

RF ENVELOPE
\ WITH
VIDEO FEEDTHROUGH
RF
ENVELOPE

VIDEO N

FEEDTHROUGH \ L~

Figure 3-37. Video Feedthrough

SLOW RISE TIME PULSE MODULATION FOR SCALAR NETWORK
ANALYZERS

For proper operation of HP 8755C, 8756A, and 8757A scalar analyzers, the HP 8340B/41B offers a
pulse modulation mode which provides approximately 2us rise and fall times. Press [SHIFT] [PULSE]
to enter this mode. The scalar analyzer's modulation output is connected to the HP 8340B/41B PULSE
input. The slow waveform reduces the spectral width of the output, improving measurements made
on filters with steep skirts. This mode may be used for other purposes, and functions properly for
pulse widths wider than about 7us.

FURTHER INFORMATION

This completes Section Ill of the HP 8340B/41B Synthesized Sweepers Operating and Service Man-
ual. For further information, there are several Programming Notes, Operating Guides, and general-
reference Application Notes that are applicable to the HP 8340B/41B.

Operating Information HP 8340B/41B




HP Part No. 08340-90243 Printed in U.S.A.





