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Section 4. Performance Tests

INTRODUCTION

The procedures in this section test the HP 8341B Option 003's electrical performance using the
specifications given in Section 1 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-IB Operation Verification procedure
is also provided at the end of this section to verify proper HP-IB 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
4, Performance Tests, and Section 5, 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
8341B Option 003 under test. The acronym “LO” is used to describe the
Local Oscillator.

HP 8341B Option 003 Performance Tests 4-1



Table 4-1. List of Manual Performance Tests

Test Number Performance Test Title Page
4-1 Internal Time Base Aging Rate 4-9
4-2 Frequency Range and CW Mode Accuracy 4-13
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 20 GHz) 4-37
4-8 Single Sideband Phase Noise 4-41
4-9 Power Sweep Test 4-49
4-10 Pulse Modulation ON/OFF Ratio Test 4-51
4-11 Pulse Modulation Rise and Fall Time Test ' 4-53
4-12 Pulse Modulation Accuracy Test 4-59
4-13 Pulse Modulation Video Feedthrough Test 4-63
4-14 Amplitude Modulation Test 4-87
4-15 FM Accuracy and Flatness 4-71
4-167 HP-1B Operation Verification Test 4-79

1.

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

4-2

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

Recommended
Instrument Critical Specifications Model Use!
or HP Part Number
Signature Multimeter Clock Frequency: =20 MHz HP 5005A T
Oscilloscope Dual Channel HP 1741A P,AT
Bandwidth: dc to 100 MHz
Vertical Sensitivity: <5 mV/Div
Horizontal Sensitivity:
50 ns/Div
10 Magnifier
External Sweep Capability
50 Ohm Vertical Input
Oscilloscope Probe 10:1 Divider Probe HP 10004D T, A
Digital Voltmeter (DVM) Range: —50 to +50 Vdc HP 3455A or P,A, T
Accuracy: £0.01% HP 3456A
Input Impedance: =10 MOhms
Power Meter Power Range: 1pW to 100 mW HP 436A P,AT
Accuracy: +0.02 dB Option 022
Power Sensors Frequency Range: 10 to 50 MHz HP 8481A P,A T
Power Range: 1 pW to 100mW
Frequency Range: 50 MHz to maximum HP 8485A P,A,T
Frequency of DUT
Power Range: 1uW to 100 mW
Frequency Counter Frequency Range: Same as DUT HP 5343A P,AT
. 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
DUT: 0.01 to 20 GHz HP 8566B
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/B P, A
as Local Oscillator in P1 and Must have External Time Base Input Option 001
A1, and Sweep Generator in Frequency Accuracy:
A) Same as Time Base Accuracy
RF Power Output: = +4 dBm?2
Phase Noise: Must meet or exceed HP 8341B
Option 003
Line Related Spurious Signals:
Must meet or exceed HP 83418 Option 003
HP 8341B Option 003 Performance Tests 4-3



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

Recommended
Instrument Critical Specifications Model Use!
or HP Part Number
Signal Generator Frequency: 300 to 400 MHz HP 8654A A
RF Output Power: =0 dBm (or HP 8341B Option 003)
Settability: to within +50 kHz
Desktop Computer HP 236, 226, and 216 are equivalent to the HP HP 236 HP-I1B
9836, 9826, and 9816 respectively. Of the three, HP 226
the HP 236 (9836) is suggested. HP 216
HP 85F includes HP 83936A ROM Drawer, HP HP 85F
82937A HP-IB Interface, and |/0 ROM HP Part
Number 00085-15003. .
Plotter/Printer ROM For HP 85F, no substitute. 00085-10052 HP-1B
Modulation Analyzer No Substitute HP 8901A 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: >20dB
Power Supply 0 to 50 Vdc HP 6294A P, A
Voitage Drift (in 1 hour): < 0.1% +2.5 mV
Mixer Frequency Range: 1 GHz to maximum frequency 0955-0307 P.A
of DUT
Feedthrough Termination | 50 Ohm Feedthrough HP 10100C P
Attenuators Frequency Range: same as DUT HP 8493C Option 010 P, A
Maximum Input Power: > +20 dBm
Attenuation: 10 dB
Connectors: 3.53 mm
Frequency Range: same as DUT HP 8493C Option 020 P, A
Maximum Input Power: > +20 dBm
Attenuation: 20 dB
Connectors: 3.5 mm
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 11667B P
Maximum input power: =+20 dBm
Input SWR: <1.3
Output SWR: <1.22
Output tracking: <0.25 dB
4-4 Performance Tests HP 8341B Option 003



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

Recommended
Instrument Critical Specifications Model Use!
or HP Part Number
Adapters Type-N (m) to 3.5 mm (f) 1250-1744 P,AT
(2 required for HP 8341B Option 003)
(3 required for HP 8341B with FM)
3.5 mm (f) to 3.5 mm (f) 5061-5311 P,A, T
(1 required)
3.5 mm (m) to 3.5 mm (m) 1250-1748 P,AT
(Only used in instruments equipped with
FM - 2 required)
Type-N (m) to 3.5 mm (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 1250-0670 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
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 VDC 0160-0168 A
Resistor 1 MOhm, 1%, 0.5 Watt 0757-0059 A
1 KOhm, 1%, 0.125 Watt 0757-0280
50 Ohm Coaxial Termination Frequency Range: Same as DUT HP 909D P
50 Ohm Termination SMB (f) 1250-0676 A
HP 8341B Onption 003 Performance Tests 4-5



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

Recommended
Instrument Critical Specifications Model Use!
or HP Part Number
PC Board Extenders 24-pin 08340-600954 T
30-pin 08505-600414 T
36-pin 08505-600424 T
44-pin 08350-600314 T
48-pin 08340-600504 T
62-pin 08340-600964 T
110-pin 08340-600334 T
IC Test Clip 16-pin 1400-07344 T
20-pin 1400-09794 T
Adjustment Tool Fits adjustment slot on components 8830-00244 T
Service Cables BNC (m) to SMB (f) (2 required) 85680-600934 T
SMA (m) to SMA (m) Semi-Rigid 61mm (=2 ft) 2 required 08340-201244 P,AT
SMB (f) to SMB (f) 5061-10224 T
Delay Line — SMA (m) to SMA (m) 08503-200384 P
= 1 meter (3 ft)
Nut Driver 9/16-inch, to replace front panel BNC nuts 08340-200994 T
Wrench 5/16-inch slotted box/open end 08555-200974 T
Notch Filter At least 35 dB 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
YO Special Text Refer to Section 5, Adjustments, 5-8. YO Loop Adjustment | Locally Fabricate A
Fixture
4-6 Performance Tests HP 8341B Opbtion 003



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

R2 J2
51.1 :
W 4 —
* *
C3 _L. ca Az c2 ] 1 &
240pF T 10pF A4 9-350F 240pF T 10pF
[ 4
3 L2
100
* Nominal Value
Reference Designator Description HPN:art Qty.
C1,2 CAPACITOR-VAR CER 9-35PF 0121-0046 2
C3,6 CAPACITOR-MICA 240PF 300V 0140-0199 2
C4,7 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% .1256W 0757-0394 2

1. P=Performance Tests, HP-IB=HP-IB Operation Verification Test, A=Adjustments, T=Troubleshooting.

2. For best accuracy in the Pulse Modulation Rise and Fall Time and the Amplitude Modulation Performance Tests, the Local
Oscillator drive to the mixer should be = +4 dBm. The HP 8340A/B Option 001, used as the LO will produce +4 dBm at any
frequency. Any HP 8341A/B will provide sufficient power at all frequencies, but may be used only with an HP 8341A/B DUT.

3. Any precision 3.5 mm adapter may be used in lieu of 3.5 mm. This is true for any 3.5 mm equipped product mentioned in this
manual.

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

HP 8341B Option 003
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4-1. INTERNAL TIME BASE AGING RATE

NOTE

The overall accuracy of the HP 8341B Option 003 10 MHz internal time
base is a 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 is a function of time base calibration + aging rate *
temperature effects + line effects.

Description

A reference signal from the DUT is connected to the oscilloscope’s vertical input. A frequency stan-
dard (with long term stability greater than 1x10—10 is 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 ........... ... . . .. HP 5061A
OsClllOSCOPET ... i e HP 1741A

1. A 50 Ohm Feedthrough Termination (such as the HP 10100C) is required when using an oscilloscope without a 50 Ohm input.

It is not required with the HP 1741A.

HP 8341B Option 003 Performance Tests
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4-1. INTERNAL TIME BASE AGING RATE (Cont’d) ‘

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

NOTE

Be sure the HP 8341B Option 003 has been connected to the AC power
line for 30 days before beginning this test. If the instrument was discon-
nected 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 SOURCE 10 MHz
REF OUTPUT signal.

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

Tl = second(s)

D
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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) in seconds.

T2 = hours (h)

T3 = seconds (s)
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 8341B Option 003 Time Base output frequency (10 MHz)
T = specified time for aging rate (24 hours)
T1 =initial time 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=351s
T2=3h
T3=2349s
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 8341B
Option 003 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 cycle”
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 circuit 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 8 of the Service Manual.

HP 8341B Option 003 Performance Tests 4-11/4-12



4-2. FREQUENCY RANGE AND CW MODE ACCURACY

Specification

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

Range:
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 1.

Accuracy: Same as Time Base Accuracy in the specifications portion of Section 1.

Description

The SOURCE 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 SOURCE inter-
nal 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 .......... ... ... HP 5343A Option 011

Adapters
SMA(M)EOBNC (F) ..ottt e e HP P/N 1250-1200
35mmHto35mm(f) ........ ... HP P/N 5061-5311

(1 required) '

Type-N(M)to3.5mm () ........ooviineiiinann.. HP P/N 1250-1744

Cable (Semi-Rigid SMAmaleto SMAmale) ................. HP P/N 08340-20124

HP 8341B Option 003 Performance Tests
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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 DUT rear panel FREQUENCY STANDARD switch to EXT.

FREQUENCY
COUNTER
EXT FREQUENCY FREQ STD |
STANDARD ouT I~ o

ddao aando
add & oda

1
0355
acan
pooo
oooo
oooo
®0 -
'

10Hz-3 | 500MHz-
RF OUT 500MHz : 27GHz
:
H
ADAPTER
3.5mm (f) r.J
to N(m) {
[ ]
[ ]
ADAPTER ADAPTER
SMA(m) to 3.5mm (f)to
BNC (f) 3.5mm (f)
[ ]
\, J

SEMI-RIGID CABLE

Figure 4-2. Frequency Range Test Setup

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

3. Check the high frequency endpoint.
Connect the DUT's RF output to the 500 MHz-26.5 GHz counter input. Press the [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 8341B Option 003 and
the frequency counter, only the displayed frequency is checked. The
actual frequency error is = (DUT output frequency/10 MHz) X time base
error + 3 Hz.

Performance Tests HP 8341B Option 003



' 4-2. FREQUENCY RANGE AND CW MODE ACCURACY (Cont’d)

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

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 DUT frequency = 1 Hz + 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] [MHZz]. 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 DUT 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] [MHZ]. 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.
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FREQUENCY RANGE AND CW MODE ACCURACY (Cont’d)

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
output is 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 DUT output frequency is mixed with a
harmonic (13th) of the M/N signal and the resultant output is phase com-
pared 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 6c) 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).

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.
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.

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.

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.

Select a 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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4-2. FREQUENCY RANGE AND CW MODE ACCURACY (Cont’d)

i. 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.

j.  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. 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] [.] [9] [7] [MHz].

b. 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.

c. 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.

d. Selecta 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.

e. 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 = 1 Hz +

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 8 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 8341B Option 003 is swept from 3 GHz to 7 GHz at 5 different sweep times, ranging from 13.33
ms to 50 sec. The rear panel STOP SWEEP IN/OUT signal of the DUT is used to trigger INPUT Aand 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 TTL high to TTL low. At this point, INPUT B is
triggered (selected for trailing edge triggering) and the count is complete. After the universal counter
has made several counts, an accurate reading of the DUT sweep time is indicated on its display.

UNIVERSAL
COUNTER

N
¢ N
—Th
oooQ
[2]ala]alafs]

0000000000 g oo

STOP SWEEP

2 oo ooaoo IN/OUT INPUT A

Qog apona O oo 0Ooo
ooo o ooa ao OOQOoO
cood ;:cddo 00 oo _0O0oo

0 O OO OO ooooogao O

Figure 4-3. Sweep Time Accuracy Test Setup
Equipment

Universal Counter ............... ... ... .. e e HP 5316A

Procedure

1. Connect equipment as shown in Figure 4-3. Switch the DUT POWER to ON. Allow the equipment
to warm up for one hour.

2. On the 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:

T A e IN
GATE TIME .t e MIN
LEVEL/SENSE (CHANNEL A andB) .............. i, +MAX
TRIGGER (CHANNELA andB) ...ttt LEVEL
AC/DC (CHANNELA ANdB) ... ..o i DC
ATTN (CHANNEL Aand B) ...... ...t i X1
FILTER o NORM
SEP/COM A COM A
Channel ATriggering .........c.iiiinii it Leading Edge
Channel B Triggering . ........ooiiiiii i, 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. Onthe DUT, 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
13.33 ms 12.83 ms 13.83 ms
100 ms : 95 ms ‘105 ms
1s 85s 1.05s
10s 95s 10.5s
50s 475s 525s
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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 X 6 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 1.

* 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 DUT’s 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 DUT’s SWEEP OUT, in series with a power supply, is applied to an oscilloscope’s horizontal
input. The input to the oscilloscope is clamped at +0.7V by two diodes to prevent overdriving 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 OUT 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, STOP 5 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 DUT can now be set to sweep any frequency range and the oscilloscope center graticule line 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 spec-
trum analyzer center frequency is adjusted to position the response to the center of the oscilloscope
CRT. The amount of spectrum analyzer frequency change is the DUT Swept Frequency Accuracy
error.
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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.

DIGITAL VOLTMETER
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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 .. ... ... e HP 8566B
OsCIllOSCOPE .. .ot HP 1741A
Power SUPPIY .o e HP 6294A
Adapters
Type-N(m)to3.5mm(f) ...... ... .. i HP P/N 1250-1744
(2 required)
Cable (Semi-Rigid SMA maleto SMAmale) ................. HP P/N 08340-20124
Diode (2required) ......... ... ... HP P/N 1901-0028
Digital Voltmeter .. ........ . .. HP 3456A
1 KOhm Resistor . ... ... .. i e 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 [INSTR PRESET]. Set the oscilloscope to display amplitude versus sweep out voltage (Avs
B). Set channel A sensitivity to 0.2V/Div.

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. Setthe DUT 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]

c. 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 oscilioscope 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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4-4. SWEPT FREQUENCY ACCURACY (Cont’d)

7. Refer to Table 4-8, press the DUT’s [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 [CONT] key to return to the swept mode.

- 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 line. The difference between the
original center frequency setting and present center frequency is the DUT’s 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 5, Adjustments in the Service Manual.

Table 4-8. Swept Frequency Accuracy Test Frequencies

DUT Spectrum Analyzer
Test
Start Stop Sweep Center Frequency (GHz) Res Limit (kHz)
Freq (GHz) | Freq (GHz) | Time (ms) | ;0 of Band | 50% of Band | 80% of Band | BW (KH2)
2.3 2.300099 3000 2.3000198 2.3000495 2.300792 0.3 +0.99
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 +499
2.3 2.30501 300 2.301002 2.302505 2.304008 3.0 +100.02
2.3 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
2.3 2.349 100 2.3098 2.3245 2.3392 30 +998
2.3 2.3501 100 2.31002 2.32505 2.34008 30 +1020
2.3 2.36 100 2.312 2.33 2.348 30 +1200
2.3 2.37 100 2314 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
23 2.801 100 2.4002 2.5505 2.7008 1000 +5010
23 7.29 100 3.298 4.795 6.292 3000 +49900
2.3 7.31 100 3.302 4.805 6.308 3000 +50000
2.3 8.3 100 3.500 5.300 7.100 3000 +50000
2.3 16.452 100 5.1304 9.376 13.6216 3000 +50000
2.3 20.0 100 5.84 11.15 16.46 3000 +50000
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4-5. MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY TEST

Specification

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

Bands and Approximate Frequency Ranges (GHz)

HP 8341B : : .
MAXIMUM LEVELED (see Frequency Ranges and Bandswitch Points for compiete description)
POWER Band 0 Band 1 Band 2 Band 3
(0°C to +35°C)
0.01 to <2.3 2.3to <7.0 7.0to <13.5 13.5 to <20.0

OPTION 003

(Low Harmonics) +10.0 dBm +10.0 dBm +10.0 dBm +7.0dBm
OPTION 003 ' ,

with Option 004 (Rear +10.0 dBm +9.0 dBm +9.0 dBm +6.0 dBm

Panel RF Output)

OUTPUT POWER ACCURACY!

Bands and Approximate Frequency Ranges (GHz)

(see Frequency Ranges and Bandswitch Points for complete description)

Band 0 Bands 1-3
0.01to < 2.3 2.3 to <20
OPTION 003

+18to +10 dBm2 —_ + 1.8dB
+10to —9.95 dBm + 0.9dB + 1.5dB
—10to —19.95 dBm + 1.2dB + 2.0dB
—20 to —49.95 dbm + 1.5dB + 2.3dB
—50to —79.95 dBm + 1.8dB + 2.6dB
—80to —100 dBm + 2.1dB +29dB

OPTION 003 and OPTION 004

(Rear Panel Output w/Atten.)
+18to +10 dBm2 — + 2.0dB
+10to —11.95 dBm + 1.0dB + 1.7dB
—12t0 —21.95 dBm + 1.3dB + 22dB
—22to —51.95 dBm +1.6dB + 25dB
—52 to —81.95 dBm +1.9dB + 2.8dB
—82to — 100 dBm +2.2dB + 3.1dB
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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)

OPTION 003 Band0 Bands 1-3
(Front Panel Output w/Atten.) 0.01 to <2.3 2.3 to <20
+18 to +10 dBm2 - +1.2dB
+10to —9.95dBm +0.6 dB +1.1dB
~10to —19.95 dBm +0.9dB +1.6dB
--20to —49.95 dBm +1.2dB +1.9dB
—50to —79.95 dBm +1.4dB +2.2dB
-80to —100 dBm +1.7dB +2.5dB

OPTION 003 and OPTION 004
(Rear Panel Output w/Atten.)
+18 to +10 dBm?2 : - +1.4dB
+10to —11.95 dBm +0.7 dB +1.3dB
-~12 to —21.95 dBm +1.0dB +1.8dB
—22 to —51.95 dBm +1.3dB +2.1dB
—52 to —81.95 dBm +1.5dB +2.4 dB
—82 to —100 dBm +1.8dB +2.7 dB ‘

NOTES

1. Internally leveled, AM off. The POWER dBm display monitors the actual output power, giving accurate readings when
unleveled, externally leveled, or when amplitude modulating with a signal that has a dc component. The ENTRY DISPLAY
shows the desired power level, or the desired external detector output voltage, exclusive of modulation.

2. The ALC loop typically operates up to +20 dB to enhance usability at those frequencies where leveled power greater than
the maximum specified is 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 is repeated for each frequency band.

FLATNESS

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. However, the response will most
likely change when the RF Attenuator is stepped to a different attenuation level.

A power meter is used to measure the RF signal level. An oscilloscope, connected to the power meter
recorder output, is 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 is 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 is 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 .+ o ittt it e HP 1741A
AttenUAatOr . ... ... e e HP 8493C Opt. 010
Crystal Detector .. ... .. . HP 8473C
Power Meter .......... i e HP 436A Option 022
POWEE SBNMSOr oottt ittt e e s HP 8481A
POWET SBNMSOr . ittt it e e e e HP 8485A
Adapters
Type-N (M) to 3.5 MM (f) .ottt HP P/N 1250-1744
SMC(H)toBNC(f) ....coiiii s HP P/N 1250-0832
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4-5. MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY ‘

TEST (Cont’d)
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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
light. Therefore, flatness is 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 5. :

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 dBm to —9.95 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 is 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 5 (in the Service
Manual).
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4-5. MAXIMUM LEVELED OUTPUT POWER AND POWER ACCURACY

10.

11.
12.

13.

14.

15.

16.

17.
18.

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.

Press [INSTR PRESET]. Press [PEAK] on. Press[STOP FREQUENCY] and enter [2] [.] [3]1 [GHz].
Press [POWER LEVEL] and enter [0] [dBm].

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

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.

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.

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 is the minium 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.

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.

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] key and enter the stop
frequency for the next frequency band.

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

The maximum minus the minimum 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 5 of the Calibration 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

DUT
Entry Display

Maximum

Flatness:
Maximum - Minimum

(=1.2 dB, Option 003)
(=1.4 dB, Option 003 and 004)

Step 14
Step 15
Step 18

Frequency Range: 2.3 GHz to 7.0 GHz

Power Meter DUT
Indication Entry Display
Minimum
Maximum
Flatness:

Maximum - Minimum

(=2.2 dB, Option 003)
(=2.6 dB, Option 003 and 004)

Step 14
Step 15
Step 18

Frequency Range: 7.0 GHz to 13.5 GHz

Power Meter
Indication
Minimum

DUT
Entry Display

Maximum

Flatness:
Maximum - Minimum

(=2.2 dB, Option 003)
(=2.6 dB, Option 003 and 004)

Step 14
Step 15
Step 18

Frequency Range: 13.5 GHz to 20.0 GHz

Power Meter DUT
Indication Entry Display
Minimum
Maximum
Flatness:

Maximum - Minimum

(=2.2 dB, Option 003)
(=2.6 dB, Option 003 and 004)

HP 8341B Option 003
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. 4-6. EXTERNAL LEVELING

Specification

Table 4-11. External Leveling Specifications

XTAL: Allows the HP 8341B Option 003 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): £0.5 dB + 200 microvolts.

Description

The DUT’s external leveling circuit is designed to maintain a constant volitage 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 difference between the two
voltages exist, the DUT’s RF OUTPUT power will be adjusted to compensate for the difference.

The DUT'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 positive polarity
crystal detector may be substituted.

‘ The DUT's XTAL Leveling mode is selected to verify the instrument's external leveling specification.
Nine different dBV values, ranging from +6 dBV to —66 dBV, are selected and the voltage accuracy at
the EXT INPUT is checked with a DVM.

DIGITAL VOLTMETER
W

s

N
o o ooooooo o'
-a onoooooooooooa °f° J_1000pF
aaa & oan CAPACITOR
oo 0000 T

cooo :cddd 00 cd 0ooa

EXT RF
INPUT OUTPUT DUAL
BANANA I |
PLUG
ADAPTER
3.5mm (f)
to N(m)
£ TECTOR
D
\_ BNC
- ] 3¢
\ J

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

Equipment
Digital Voltmeter (DVM) . ... ... .. e e HP 3456A
Crystal Detector . ... ... i e HP 8473C

Capacitor (1000 pF)
Adapter
Type-N (m) to 3.5 mm (f)

BNC(f)jtoDualBanana .................. ...,

BNC Tee (m) (f) ()

Procedure

HP P/N 0160-4574

HP P/N 1250-1744
HP P/N 1251-2277
HP P/N 1250-0781

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 4-15). The
selected dBV is displayed in the ENTRY DISPLAY.

NOTE

If a positive polarity crystal detector is being used for this test, the voit-

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 —0.1061

Performance Tests
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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.

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

7. Press the down step key to select 20 dB of attenuation.

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

Table 4-13. External Leveling Limits (With 10 dB Attenuator)

dBv DVM Indication (mV)

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 ldeal Upper Limit
—50 —2.785 —3.162 —3.550
—60 —0.744 —1.000 —1.259
—66 —0.273 —0.501 —-0.731

HP 8341B Option 003 Performance Tests 4-35



1-36

4-6. EXTERNAL LEVELING (Cont’d)

Table 4-15. dBV vs. Voltage Reference Table

dBv 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 —1.122v —31 —28.18mVv
0 —1.000v -39 -11.22mv
-1 —-0.8913Vv —40 —10.00mV
-2 —0.7943V —41 —8.913mV
-3 —0.7079v —49 —3.548mVv
-4 —0.6310V —50 ~3.162mv
-5 —0.5623Vv —51 —2.818mV
-6 —0.5012v —59 —1.122mV
-7 —0.4467V —60 —1.000mVv
-8 —0.3981Vv —61 —0.8913mVv
-9 —0.3548V —65 —0.5623mV
*~10 —0.3162v —66 —0.5012mVv
—11 —0.2818v —67 —0.4467mV

Performance Tests
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4-7. SPURIOUS SIGNALS TEST (10 MHz to 20 GHz)
Specification
Table 4-16. Spurious Signals Test Specifications
Bands and Approximate Frequency Ranges (GHz)
SPURIOUS SIGNALS (See Frequency Ranges and Bandswitch Points for complete description)
(Expressed in dB relative to the
carrier level (dBc) at ALC level of Band 0 Band 1 Band 2 Band 3
0 dBm
) 00110 <1.4 | 1410 <2.3 | 2:3t0<7.0 | 7.0t0o <13.5 | 13.5t0 <20.0

Harmonics <-35 <—50 <—50 <-50 <-50
(up to max. output freq.)
Subharmonics and multiples - _ _ <—50 <—50
thereof (up to max. output freq.)
Non-harmonically related
spurious (CW and Manual <-—50 <—50 <-70 <—64 <—60
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 <—40 <—40 <—40
Offsgt 300 Hz to 1 kHz from <—60 <—60 <—50 <_50 <—50
carrier

Offset > 1 kHz from carrier <—65 <—65 <—65 <—59 <—55

Description

The HP 8341B Option 003 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
Adapters
Type-N (m) to 3.5 mm (f)
(2 required)
Cable (Semi-Rigid SMA male to SMA male)

............................................. HP 8566B
................................ HP P/N 1250-1744

................. HP P/N 08340-20124
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4-7. SPURIOUS SIGNALS TE$T (10 MHz to 20 GHz)

SPECTRUM ANALYZER

- N
O 4o o oo od
o ohd d oo gy
L dh o oo gy
oo dd o ods QO
> EXT oo oooa
Ao daddn REF ooooo g‘:‘: ccooooa
ahd & odo ooooo oo gooooao
ltoooo ood 00 30000
o .. 000 O-@
[]
1500
: INPUT
ADAPTER
3.5mm (f)
to N (m)

ADAPTER
3.5mm (f)
to N(m)

SEMI-RIGID CABLE

Figure 4-7. Spurious Signals Test Setup (10 MHz to 20 GHz)

Procedure

1. Connect equipment as shown in Fivgure 4-7. The position of the DUT can affect spurious
responses; therefore, place 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.

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

4. Press the [CW] key and enter any frequency of interest within the selected frequency range.
5

. 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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4-7. SPURIOUS SIGNALS TEST (10 MHz to 20 GHz)

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. Isthe spurious response in question an integer multiple of the DUT’s RF output signal? If it is,

the “

harmonic’ specification applies.

b. Press the DUT’s [SHIFT] key and then [M2] to display, from left to right, 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.

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

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

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

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 20 GHz.

HP 8341B Option 003
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4-8. SINGLE SIDEBAND PHASE NOISE
Specification
Table 4-17. Single-sideband Phase Noise 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)] q y 9 P P
Single-sideband Phase Noise Band 0 Band 1 Band 2 Band 3
(dBc/1 Hz BW, CW Mode, all 0.01 to <2.3 2.3to <7.0 7.0 to <13.5 13.5 to <20.0
power levels)
Offset 30 Hz from carrier < —64 < —64 < —58 < —54
Offset 100 Hz from carrier < =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
OPTION 007, Relaxed Phase
Noise Specifications
Offset 100 Hz from carrier < —67 < —67 < —61 < —57
Offset 1 kHz from carrier < -—=75 < =75 < —69 < —65
Offset 10 kHz from carrier < —83 < —83 < =77 < =73
Offset 100 kHz from carrier < =107 < —107 < —101 < =97

Description

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 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 is 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 is 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.

HP 8341B Option 003
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4-8. SINGLE SIDEBAND PHASE NOISE (Cont’d)

PHASE NOISE MEASUREMENT obtains phase noise data for DUT frequencies of 2.202, 6.902,
13.402, and 19.502 GHz. These specific frequencies typically have the worst case phase noise for the
DUT. 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 — 3dB

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 4-8. Single Sideband Phase Noise Test Setup
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. 4-8. SINGLE SIDEBAND PHASE NOISE (Cont’d)

Equipment

Synthesized Sweeper (Local Oscillator) ... HP 8340A/B Opt. 001 or any HP 8341A/B
Spectrum Analyzer . ....... ... e HP HP 3585A
Power Amplifier ... ... .. . e HP 8447F
Attenuator . ... ... e HP 8493C Opt. 010
MiXEr e e e HP P/N 0955-0307
Adapters
Type-N(m)to3.5mm(f) ... ... ... i HP P/N 1250-1744
(1 required)
Type-N(m)to3.5mmm) ................. e HP P/N 1250-1743
(1 required if LO is HP 8341A/B)

SMA(M)tOBNC(f) ... i i i e HP P/N 1250-1200
Cable (Semi-Rigid SMA male to SMAmale) .................HP P/N08340-20124
FoamPads .......... ...t (Refer to note following step 1)
1MHz Notch Filter ...................... (See schematic in Recommended Test

Equipment list, at the beginning of this section)

NOTE

Itis important that the mixer be connected directly to the LO’s RF Output
connector.

Procedure

‘ 1. Connect equipment as shown in Figure 4-8 with the amplifier connected directly to the HP 3585A
50 Ohm input.

NOTE

The foam pads shown in Figure 4-8 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] [.]1[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.

HP 8341B Option 003
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4-8. 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

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 4-18.

Table 4-18. Phase Noise Calibration Data

Step Offset (Hz) Cal Data (dB)
13 30 CD =
14 100 CD =
16 1K CD =
19 10K CDh =
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 4-8. 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 (IF = 1.01 MHz +0.9 Hz). Repeat step 13.
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100 kHz Offset Calibration

SINGLE SIDEBAND PHASE NOISE (Cont’d)

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

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 4-19.

Table 4-19. 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
27 30
29 100
31 1K
34 10K
36 100K

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 a1 MHz IF. If the IF
drifted more than 6 Hz, steps 26 through 28 must be repeated.

HP 8341B Option 003
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4-8. 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.
1kHz 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 4-8 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 4-20. : ‘
Table 4-20. Phase Noise Test Frequencies
CW Frequency (GHz)
DUT LO
6.902 6.901
13.402 13.401
19.502 19.501
L _
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4-8. SINGLE SIDEBAND PHASE NOISE (Cont’d)

PHASE NOISE CALCULATION

38. Using the data obtained in Table 4-18 and Table 4-19, 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+4+0—-0-3
= —53.8

The value —53.8 would be entered into Table 4-21.

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
= —87.6
The value —87.6 would be entered into Table 4-21.

Table 4-21. 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

30

100

1K

10K

100K

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 4-18) for 10K and 100 kHz offsets
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' 4-9. POWER SWEEP TEST

Specification

Table 4-22. 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
3 in the specification table.

Accuracy
Starting Power Level: Same as Output Power Accuracy
Power Sweep Width and Linearity: See Figure 3 in the specification table.

in normal operation (a), the ALC does not operate below —9.95 dBm (see Figure 3 in the 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 dBm to 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.

6da o ocdo

? OUTPUT
POWER ’
ADAPTER ’
ﬁ 3.5mm (f) SENSOR H
to N(m) H
[ ]
[ ]
[ ]
[ ]

A N

Figure 4-9. Power Sweep Test Setup
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4-9. POWER SWEEP TEST (Cont’d)

Equipment
Power Meter .......... ............................... HP 436A Option 022
Power Sensor ......... e e e e e HP 8485A
Adapter
Type-N(m)to3.5mm(f) .......... ... ... i, HP P/N 1250-1744
Procedure

1. Connect equipment as shown in Figure 4-9. 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 inciude 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 beginning 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 and 15 GHz.
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Specification

PULSE MODULATION ON/OFF RATIO TEST

Table 4-23. Pulse Modulation ON/OFF Ratio Test Specifications

On/Off Ratio: >80 dB

For CW mode and RF frequencies =400 MHz only:

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.

SPECTRUM ANALYZER

.- N
QO Sd o ooad
‘9 oo ogao EXT o hd d oo g
caa & aaa O 22 0000 1oMHz REF  FREQ o S22 oo e
oood :oddd 00 od 0000 OUTPUT STD
PULSE RF coooo Qoo oooooa
MODULATION OUTPUT ;0oocoo oad 00 CO0000
INPUT o 0o 0-2
o - 500}
TERMINATION l INPUT
ADAPTER:
3.5mm (f)
ADAPTER to N (m)
3.5mm (f)
to N(m)
\, J

SEMI-RIGID CABLE

Figure 4-10. Pulse Modulation ON/OFF Ratio Test Setup
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4-10. PULSE MODULATION ON/OFF RATIO TEST (Cont’d)

Equipment
Spectrum Analyzer . ........ ... e HP 8566B
50 0hm Termination .......... ... .. it HP 10100C
Adapters
Type-N(m)to3.5mm(f) ....... ... ... . i i HP P/N 1250-1744
(2 required)
Cable SMA(M)tOSMA (M) .......... ... i, HP P/N 08340-20124
Procedure

1. Connect equipment as shown in Figure 4-10. 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 and 15 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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4-11. PULSE MODULATION RISE AND FALL TIME TEST

Specification

Table 4-24. Pulse Modulation Rise and Fall Time Test Specification

For CW mode and frequencies =400 MHz only:

Rise (Tg) and Fall (T¢) Times: <50 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 is also applied to the oscilloscope. The oscilloscope is used to
measure the pulse envelope rise and fall times. Refer to Figure 4-11 Pulse Definitions.

RF 90% 3
PULSE OUT
10%

50%

VE
100% ~—
Tp—>te——T
INPUT b RF
PULSE / 100%(3V)
R

50%
I
TR -RF Pulse Length Tg -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 4-11. Pulse Definitions
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4-11. PULSE MODULATION RISE AND FALL TIME TEST (Cont’d)

Equipment
Local Oscillator ......... [, HP 8340A/B Opt. 001 or any HP 8341A/B
Pulse Generator ..............c.iiiiiiiii i HP 80128
Amplifier .. .....HP 8447F
Oscilloscope ........... e e EEEEREEE HP 1741A
Adapters '
Type-N(m)to3.5mm(f) ........ ... ... ... i, HP P/N 1250-1744
Type-N(m)to3.5mmm) ....... ... ... .. ... ..., HP P/N 1250-1743
SMAM)toBNC(f) ... i HP P/N 1250-1200
BNCTee(m)(f) () .....covvvinmm . HP P/N 1250-0781
Cable (Semi-Rigid SMA maleto SMAmale) ................. HP P/N 08340-20124
10dB Attenuator . ........ ... . HP 8493C Opt. 010
MiXer . e e HP P/N 0955-0307
Low Pass Filter (LPF) ........ ... ... . i, HP P/N 9135-0260
NOTE
Itis important that the mixer be connected directly to the LO’s RF Output
connector.
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Procedure

1. Connect equipment as shown in Figure 4-12.  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 DUT's

PULSE IN connector. Allow a one hour warm up time.

ogq ooooo

PULSE MODULATION RISE AND FALL TIME TEST (Cont’d)

LOCAL
OSCILLATOR

‘D oo oOOO
Q99 opoga (O == ocooo
oco o cao

cg Qooa

©
oj@

46d @ ado oo 00oo :
ocooo :oodd 00 oo 0000 oocoo o0 &0 QO oc DOooa
O O O oco oooao n_]
PULSE RF OUTPUT
IN OUTPUT
ADAPTER ADAPTER
3.5mm (f) 3.5mm (m)
to N(m) to N (m)
FTENUATOR L0
A NUATOR
L SEMI-RIGID CABLE @Q{)
LOW PASS ADAPTER IF
AMPLIFIER FILTER SMA (m) to
BNC TEE BNC (f)
2648 —__ —C[:E)—J
PULSE OSCILLOSCOPE
GENERATOR
O [=]-] )
° 5* g
. O@O
TRIGGER ees© g od
OUTPUT Ol ® © 0 ¢
A

Figure 4-12. Pulse Modulation Rise and Fall Time Test Setup
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4-11. PULSE MODULATION RISE AND FALL TIME (Cont’d)

2. Set up the HP 8012B pulse generator as follows:

OFFSET o OFF
CPOLARITY +
OUTPUT .............. e e e e NORMAL
INTLOAD ... e IN
PULSE PERIOD slide switch .......... ... ... ... ... ... Tp—.1m
TRANSITION TIME slide switch . ........... ... ... ... .. ......... minimum (5n)
AMPLITUDE slide switch .......................... e top position (5.0)
PULSEDOUBLE/NORMAL . ........ciiiiiiiiiiiieeaaen, NORMAL
PULSE DELAY slide switch . ........... ..o, minimum
Pulse Delay VERNIER . ... ... ... i, fully CCW
LEADING EDGE control . ... ...t e fully CCW
PULSEWIDTH slide switch ......... ... ... ... ... ... 10n—-1pn
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 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).

. 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.

. Set the oscilloscope horizontal sweep to 100 nanoseconds/divi'sion 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 is now calibrated for 10 nanoseconds/division. Adjust the horizontal posi-
tion control to position the modulation envelope so that the 10% point of the envelope rise time is
at the center vertical graticule line similar to Figure 4-13.
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‘ 4-11. PULSE MODULATION RISE AND FALL TIME (Cont’d)

5 E
5 .
% .
% .

Figure 4-13. Pulse Modulation Rise Time Waveform

6. The 90% point of the envelope rise time should be less than 50 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 4-14.

Figure 4-14. Pulse Modulation Fall Time Waveform

8. The 10% point should be <50 nanoseconds (5 divisions) from the 90% point.

. 9. Repeat steps 5 through 8 at CW frequencies of 3, 9, and 15 GHz. Set the LO CW frequency to be
50 MHz below the DUT's frequency.
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. 4-12. PULSE MODULATION ACCURACY TEST

Specification

Table 4-25. Pulse Modulation Accuracy Test Specifications

For CW mode and frequencies =400 MHz only:
Minimum Internally Leveled RF Pulse Width (TI, 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 amplitude 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 -3
Pulse Width 0.4 to <2.3 2.3 t0 20.0
100 to <200 ns +3/—0.3 dB! +1.5/—0.3 dB?
200 to <500 ns +1.5/—0.3 dB!? +0.3dB
=500 ns +0.3dB +0.3dB
. 1. +15 to +55°C. Duty Cycle must be >0.01%
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 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.
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4-12. PULSE MODULATION ACCURACY TEST (Cont’d)

Equipment
Local Oscillator ....................... HP 8340A/B Opt. 001 or any HP 8341A/B
Puise Generator .......... ... . .. . e HP 8012B
Amplifier ... e HP 8447F
Oscilloscope .......... e e e e e e e HP 1741A
Adapters o
Type-N(m)to3.5mm(f) ...... ... .. ... . i HP P/N 1250-1744
Type-N(Mm)to3.5mm(m) .......... . ... ... ... HP P/N 1250-1743
(1 required if LO is HP 8341A/B)
SMAM)toBNC(f) ....... ... HP P/N 1250-1200
BNCTee(mM)(f)(f) ........ .o, HP P/N 1250-0781
Cable (Semi-Rigid SMA maleto SMAmale) ................. HP P/N 08340-20124
10dB Attenuator . ...t HP 8493C Opt. 010
MiXer HP P/N 0955-0307
Low Pass Filter (LPF) . ...... ... . . .. HP P/N 9135-0260
NOTE

Itis 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 4-15. 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:

PULSE PERIOD slide switch ............. ... ... ..........
TRANSITION TIME slide switch ................ ... ... .. ........
AMPLITUDE slide switch ............ ... ... .. ............

....... 1 — .1m
minimum (5n)
top position (5.0)

PULSE DOUBLE/NORMAL . ... ... . i i NORMAL
PULSE DELAY slide switch .. ... ... .. .. .. .. ... . ... minimum
Pulse Delay VERNIER . ........ .. . . i, fully CCW
LEADING EDGE control . ........ .. .. i, fully CCW
PULSE WIDTH slide switch . ...... ... .. ... . . i, 10n-1p
TRAILING EDGE control .. ... ... e fully CCW
OF FSET ottt OFF
POLARITY ......... e e e e e +
OUT PUT . e e e e NORMAL
INTLOAD ........... e e e e IN

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).

Performance Tests
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4-12. 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.

LOCAL
OSCILLATOR

Qoo opoooa

0dd aooad
&dd A ada -

dad & odo aca coog
oood o &d 00 oo gooo

'TgLSE RE OUTPUT AF
OUTPUT
ADAPTER
ADAPTER 3.5mm (m)
3.5mm (f) to N (m)
to N(m)

LO

1048
ATTENUATOR __
B @MIXER

LOW PASS ADAPTER
AMPLIFIER F|LTER SMA (m) to '

BNC (f)
i e

\ SEMI-RIGID CABLE

( A
BNC TEE OSCILLOSCOPE
PULSE -
GENERATOR . 09 22 ©
0,0 1 0
Lo Ouuuuo ¢ 00 @J

TRIGGER A B MAIN a
OUTPUT TRIGGER
EXT TRIG
- / INPUT

Figure 4-15. 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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4-12. 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 and 15 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.

1-62 Performance Tests HP 8341B Ontion 003



‘

4-13. PULSE MODULATION VIDEO FEEDTHROUGH TEST

Specification

Table 4-26. Pulse Modulation Video Feedthrough Test Specification

For CW mode and frequencies only:
Video Feedthrough (Vg/Vp):

0.4 <2.3 GHz (Band 0): <5% for output power levels <+8 dBm
2.3 10 20.0 GHz (Bands 1-3): <0.2%

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 log (V2/R/1 mW)

Where:
P = DUT RF output level minus 10 dB, and
R = 50 Ohms.
Equipment
Pulse Generator ........... ..t e e HP 8012B
OSCIllOSCOPE ... i e e e HP 1741A
Adapters
Type-N(m)to3.5mm(f) ........ ... ... ... ... .. HP P/N 1250-1744
SMAMtOBNC(f) ......... . i, HP P/N 1250-1200
BNCTee (M) () () ... i HP P/N 1250-0781
10dBAttenuator ....... ... .. e HP 8493C Opt. 010
Low Pass Filter (LPF) ....... ... ... ... . .. HP P/N 9135-0260
Procedure

1. Connect equipment as shown in Figure 4-16. Attach the BNC tee directly to the DUT's PULSE
input connector. Allow a one hour warm up time.
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4-13. PULSE MODULATION VIDEO FEEDTHROUGH TEST (Cont’d)
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Figure 4-16. Pulse Modulation Video Feedthrough Test Setup
2. Set up the HP 8012B pulse generator at follows:
PULSE PERIOD slide switch .......... .. ... .. ... .. i —.1m
TRANSITION TIME slide switch ............co i, minimum (5n)
AMPLITUDE slide switch ............ ... top position (5.0)
PULSE DOUBLE/NORMAL ...... ...t NORMAL
PULSE DELAY slide switch ........ .. ... .. ... .. ... .. .. minimum
Pulse Delay VERNIER fully . ...... ... .. .. i, ccw
LEADING EDGE control ........ ...ttt fully CCW
PULSEWIDTH slide switch ......... ... ... i, 10n -1p
TRAILING EDGE control . ........ .. .. ittt fully CCW
OF F ST .ot e OFF
POLARITY o +
OUTPUT o e e e e NORMAL
INT LOAD .. e e IN
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4-13. 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 horizontal 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 4-17.

Figure 4-17. Pulse Modulation Video Feedthrough Waveform

7. The test limits for the three power levels are shown in Table 4-27. (Note that the test limit is 5% of

Vpk.)
Table 4-27. Pulse Modulation Video Feedthrough Test Limits
RF Output P= Vpk :Iillsl.':
Level (dBm) (dBm) (pk voltage)
+8 —2 0.2511 12 mv
0 —10 0.0999 S5mVv
—10 —20 0.03162 1.6 mv
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4-13. PULSE MODULATION VIDEO FEEDTHROUGH TEST (Cont’d)

10.

11.

12.

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,
= 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

101 = 0.1 = (v2/50/0.001) (cross multiply)

0.0001 = V2/50 (cross multiply again)

V0.005 =V = 0.0707 rms

Test Limit = Vpk X 5% = 0.0707 X 1.414 X 5% = 5 mV

. Repeat steps 6 and 7 for DUT output power levels of 0 and —10 dBm.
. 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.

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[1] [0] [dBm].

Select the oscilloscope X5 vertical magnifier. The test limitis now 0.2 mV or 1 minor division on the

oscilloscope.

Select several CW frequencies >2.3 GHz. and verify that the video feedthrough is less than 1

minor division on the oscilloscope.

Performance Tests
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4-14. AMPLITUDE MODULATION TEST

Specification

Table 4-28. Amplitude Modulation Test Specifications

The following specifications apply when the HP 8341B Option 003 is internally leveled, for waveforms
whose envelope peak is at least 1 dB below maximum specified power. Unless noted, pulse modula-
tion must be OFF; however, the HP 8341B Option 003 is capable of simultaneous amplitude and pulse
modulation. See Section 1ll, 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% 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:
+0.20 dB

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 is measured using a power meter. A DC
voltage representing +30% modulation (=0.3 Vdc) is 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 is 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 is increased to obtain >980% modulation depth.

Equipment
Local Oscillator .............. ... ... ... HP 8340A Opt. 001 or any HP 8341A/B
Modulation Analyzer ......... ... . . i HP 8901A
Function Generator .......... ..ottt HP 3325A
Digital Voltmeter ........ ... .0 i e HP 3455A
Amplifier o e e e HP 8447F
Power Meter ... . e HP 436A
POWer SENSOr ... e e e e HP 8485A

HP 8341B Option 003 Performance Tests
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4-14. AMPLITUDE MODULATION TEST (Cont’d) '

- Equipment (Cont’d)

Adapters
Type-Nm)to3.5mm(f) ........ .. ... i HP P/N 1250-1744
Type-NMm)to3.5mm(m) ......... ... .. .., HP P/N 1250-1743
(1 required if LO is HP 8341A/B)
Type-N(M)toBNC(f) ........ .., HP P/N 1250-1476
SMA(M)to BNC(f) ..... ... . i, HP P/N 1250-1200
BNCTee(m)()(f) ..o i, HP P/N 1250-0781
Cable (Semi-Rigid SMA maleto SMAmale) ................. HP P/N 08340-20124
20dB Attenuator .. ... .. e HP 8493C Opt. 020
MiXEr . e e HP P/N 0955-0307

POWER METER LOCAL
OSCILLATOR

[u]
oo aoaoaao
aéa & oao (O 52 900

S —o gnaoo

ggg gooan (O =c booo
anoo 0O oaoo oa 0OOooo
cood iodda 00 co 0000

ocod o &d 00 od gooo

(O ooo naonoa POWER l E
AM _MOD aF outpyr SENSOR '
5 ®
' '
! ADAPTER
ADAPTER ' H 3.5mm (m)
3.5mm (f) : : to N (m)
to N(m) : '
" |
. | |
o H H
TEST CAL
BNC TEE k------------*---J 20dB LO
ATTENUATOR AF
\_
BNC TEE MUST SEMI-RIGID CABLE ﬂ
8E CONNECTED
DIRECTLY TO _ MIXER 'F
AM INPUT.
DLGITAL VOLTMETER
e
= —— MODULATION ANALYZER
| [ ] nooooa - gos s N
ADAPTER
INPUT
« i of SMA(m) to“
ooocoo DDDDDD u BNC (f)
FUNCTION GENERATOR [=N-Ie]
~ S INPUT
I ADAPTER 1 500
223 82 g2ggg 29 ecces Nt to AMPLIF | ER
[=] o ogoooga @ ao:-0
-~ _——
JSIGNAL
§

Figure 4-18. Amplitude Modulation Test Setup
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‘ 4-14. AMPLITUDE MODULATION TEST (Cont’d)

NOTE
It is 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 4-18. 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.

. 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.

. 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.

. 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.

. 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
20 log (1 + (0.3 + (0.05 times 0.3))) = 2.38 dB

. 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.
20tog (1 + (—0.3 — (0.05 times —0.3))) = —2.91 dB
to
20log (1 + (—0.3 + (0.05 times —0.3))) = —3.29 dB

NOTE

The DUT’s test power levels are selected to avoid power meter range
changes at the +-30 and —30% modulation settings.

HP 8341B Option 003 Performance Tests

4-69



70

4-14. AMPLITUDE MODULATION TEST (Cont’d)

7. Press the DUT's [POWER LEVEL] key and enter [ +] [6] [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][.][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 is 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 should 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 = —3 dB.

AM DEPTH

15. Set the function generator to 1 kHz. Set the modulation analyzer to indicate percent modulation by
setting the controls as follows:

AUTOMATIC OPERATION .. ... e e e e ON
AM e e e ON
RATIO o it e e OFF
RATIOdB ..o e e OFF
PEAK e e e +

Increase the function generator output amplitude to obtain >90% modulation depth.

16. Repeat steps 11 through 15 at DUT RF frequencies of 3, 9 and 15 GHz. Make sure LO CW
frequency is always 50 MHz below the DUT frequency.
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' 4-15. FM ACCURACY AND FLATNESS

Specification

Table 4-29. Frequency Modulation Specifications

FREQUENCY MODULATION
Modulation Rate: 50 kHz to 8 MHz (3 dB Bandwidth)
Peak Deviation:

Bands 0,1: The lesser of 8 MHz or 5 x modulation rate
Band 2: The lesser of 8 MHz or 10 x modulation rate
Band 3: The lesser of 8 MHz or 15 x modulation rate

Deviation Accuracy (at 100 kHz rate): =10%
Sensitivity: 1 MHz/V and 10 MHz/V

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 is

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 . .......... ... e e HP 8566B
Digital Voltmeter ........... ... . .. . . e HP 3456A
Function Generator . ........ ... ..t e e HP 3325A
Adapters:
Type-N(M)to35mm(f) ...t HP P/N 1250-1744
(2 required)
BNC(fytodualbanana ................ciiiiiiiinnnnnn.. HP P/N 1251-2277
BNCTee (m)()(f) ....ovvvii e HP P/N 1250-0781
Cables:
Semi-Rigid, (SMA maleto SMAmale) ................... HP P/N 08340-20124
BNC (m)to BNC(m)(2required) ............ ... ... vt HP P/N 8120-8140

HP 8341B Ontion 003
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4-15. FM ACCURACY AND FLATNESS (Cont’d)
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odda & odo O og oo ddh O o é’Ocl
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.
Figure 4-19. FM Accuracy Setup
Procedure

1. Connect the equipment as shown in Figure 4-19, 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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4-15. 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 is 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 is 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 Vi,

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).

8. Set the function generator's amplitude to 45 mV p-p. Press the DUT’s the UP ARROW key to

select an FM sensitivity of 10 MHz/V. Repeat steps 6 and 7.

. Repeat steps 4 through 8 at CW frequencies of 2.5, 6.9, 13.4 and 18 GHz. 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.

HP 8341B Option 003 Performance Tests
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4-15. 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 ...... e e HP 3585A
MiXer e HP P/N 0955-0307
Power Amplifier . ... .. e HP 8447F
Power Splitter . ... . . HP 11667B
Step Attenuator ........ e e e e e HP 355D
Delay Line . ... ... HP P/N 08503-20038
(> 1 meter in length)
Adapters:
35mm(Mm)to35mmm) ... .. HP P/N 1250-1748
SMAM)toBNC(f) ....... ... . i HP P/N 1250-1200
Cables: ‘
Semi-Rigid, SMA(m)to SMA(m) ...................... HP P/N 08340-20124
BNC(mM)toBNC(m) ............ . i, HP P/N 8120-8140

(4 required)
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Procedure

Sweep Mode:
Frequency:
PEAK
Leveling:
Power Out:

HP 8341B Option 003

Figure 4-20. FM Flatness Setup

CW
2.2 GHz
ON
INT
+6 dBm

4-15. FM ACCURACY AND FLATNESS (Cont’d)

2. Press [INSTR PRESET] on the DUT and set up as follows:

Set the HP 355D step attenuator to 30 dB.

1. Refer to Figure 4-20, 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.
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4-15. 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: 8 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 is 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. AM is 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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‘ 4-15. 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 is
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/DIV 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 2.5, 6.9, 13.4, and 18 GHz.

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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4-16. 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 4-31 gives a BASIC program
listing for the HP 85F; Table 4-32 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 4-31 is written to verify the HP 83418 Option 003 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 4-30, 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 ail be
zeros and the DUT should be in LOCAL mode. The procedure instructs the operator to press specific
SOURCE 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-18

© oo 0000

200 cmooo O ao goaoo
4dda 4 ado co 04oo
oood ioddo 00 oo gooo

.8 O O O O O ococooooe O

Figure 4-21. HP 8341B Option 003 HP-IB Operation and Verification Test Setup

Equipment

Desktop Computer . ... ... e HP 85F
(Includes HP 82937A HP-IB Interface and
I/0 ROM HP P/N 00085-15002 and
HP 82936 ROM Drawer)

Plotter/Printer ROM .. ... ... ... .. . .. .. i HP P/N 00085-15002

Desktop Computer ......................... HP 9826A(HP 226)/9836A(HP 236)
(With BASIC language and 512K byte memory)
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4-16. HP-IB OPERATION VERIFICATION TEST (Cont’d)

Procedure

1. Connect the equipment as shown in Figure 4-21. Enter the program shown in Table 4-31 if the HP
85F is used, or the program in Table 4-32 if the HP 9826A or 9836A is used. Press the RUN key.
The program will display the DUT’s status bytes similar to Table 4-30. 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 a 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] [5] [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 sécond 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 controller softkey K4 (DATA BIT). The program will 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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. 4-16. HP-IB OPERATION VERIFICATION TEST (Cont’d)

Table 4-30. Status Byte Description

STATUS BYTE (#1)

BIT # 7 6 5 4 3 2 1 o
DECIMAL
128 64 32 16 8 4 2 1
VALUE
FUNCTION | SRQon REQUEST | SRQon SRQ on SRQon RF | SRQon SRQon SRQon
New SERVICE HP-1B End of Settled Changed in | Numeric Any Front
frequencies | (RQS) Syntax Sweep Extended Entry Panel Key
or Sweep Error Status Byte | Completed | Pressed
Time in (HP-1B or
Effect Front
Panel)

EXTENDED STATUS BYTE (#2)

BIT # 7 6 5 4 3 2 1 0
DECIMAL
128 64’ 321 167 8 4 21 1
VALVE
FUNCTION | Fault RF Power RF External Oven Cold Over Mod- Self Test
Indicator Unleveled Failure Unlocked Freq. Ref. ulation Failed
On Selected
. 1. When an interruption occurs, this information is sent to the controller. With a priority pre-determined in the software, the controller will

read the Status of the HP 8340/41. Thus, the controller does not respond instantaneously to the Service Request. During this delay, the
cause of the SRQ may have disappeared. To avoid having the controller get an SRQ with “‘no information™ on some functions of the
extended status byte, the bit corresponding to the function requiring the service is latched, even if the cause of the SRQ disappears
before the controller has read the extended status byte. These functions are: overmodulation (bit 1), RF unlocked (bit 4), power failure

_(bit 5) and RF unleveled (bit 6). Refer to HP-IB Programming Note, Introductory Operating Guide, found in Volume 1 of this manual, for a
complete explanation. :
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Table 4-31. HP-IB Operation Verification Programming Listing (For Use with HP 85F)

10

20

30

40

S0

60

70

80

90

100
110
120
130
140
150
160
170
180
180
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550

! SOURCE HP-I1B OPERATION VERIFICATION
' VERIFICATION TEST

'

! 15 MARCH 86

'

11=719

OUTPUT I1 ;"™IP S2 TSTS"

!

ON KEY# 1,"SYNTAX" GOSUB 370

ON KEY# 4,DATABIT GOSUB 400
LOCAL 7

QUTPUT I1 ;*0S"

DISP "“SOURCE STATUS BYTE 1 AND 2"

DISsP

DISP"“BYTE . ____ BIT e __ "
DISP"#76543210VALUE"

DISP B e e e e e e e e e e n
DISP

ENTER I1 USING “#,B" ; E,F

FORI=t1TO2

DISP I1;

IF I=1THEN N=E

IF 1=2 THEN N=F

FOR J=7TO 0 STEP —1
A=BIT(N, )

DISP A;

NEXT J

DISP N

DISP

NEXT I

DISP USING "4/ ,A™ ;" "

KEY LABEL

6O0TO 120

1

! Syntax Test

1

OUTPUT I1 ;5 "“Xyz2"

RETURN

!

! Test DataBits

1

CLEAR

DSP USNG "/ ,K*" ; "TEST DATA BITS"
FORC=0T0O7

B=2"C

OUTPUT 11 USING "K,B" , "TI",B
WAIT 100

ENTER I1 USING "#,B" , D
IFB#D THENDISP * DATABIT";C; “NOT WORKING"
NEXTC

DISP "ALL DATA BITS WORKING"
DISP *"PRESS CONT"™

PAUSE

RETURN

END

HP 8341B Option 003
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Table 4-32. HP-IB Operation Verification Programming Listing (For Use with HP 9826A/36A)

10 ! SOURCE HP-1B OPERATION ‘

20 ! VERIFICATION TEST -
30 ! '

40 15 MARCH 86

50 '

60 11=719

70 OUTPUT I1;"IP S2 TSTS"

80 !

90 OFF KEY

100 ON KEY 1 LABEL "“SYNTAX" GOTO Syntax

110 DNKEY 4 LABEL "DATABIT" GOTO Data__bit
120 LOCAL 7 ‘

130 DUTPUT 1; CHR$(C12);

140 !

150 Read__status: !

160 QUTPUT I1;'0S"

170 '

180 PRINT TABXY(C1,1);"SOURCE STATUS BYTE 1 AND 2"
190 PRINT

200 PRINT “BYTE e BIT e e "

210 PRINT"#76543210VALUE"™

220 PRINT e "

230 PRINT
240 ENTER I1USING "#,B";E,F
250 FORI=1T0O2

260 PRINT I;

270 IF I=1THEN N=E

280 IF I=2 THEN N=F

290 FOR J=7TD 0 STEP —1
300 A=BIT(N,J) i
310 PRINT A;

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 L1;"XxYZ"
420 GOTO Read__status

430 !
440Data-_bit:!
450 !

460 QUTPUT 1;CHR$(12); ! Clear screen
470 DISP USING "/ ,K"; TEST DATABITS"
480 FORC=0TO?7 ‘

490 B=2"C

500 OUTPUT 11 USING “K,B";"TI",B
510 WAIT .14 '

520 ENTER I 1 USING “#,B";D

530 IFB—D<1 THEN GDTO 550

540 IF B<>DTHENDISP "™ DATABIT *;C;;NOT WORKING"
550 NEXTC

560 !

S70 PRINT "ALL DATABITS WORKING"

580 DISP "PRESS CONTINUE"

590 PAUSE

600 DISP

610 GOTO Read__status
620 END
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Test Record Card (1 of 26)

Hewlett-Packard Model 8341B Option 003 Date:

Synthesized Sweeper

Serial Number: Tested By:

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-1. Internal Time Base Aging Rate
T, = Time for 360 degree 3 seconds
phase change
T, = Time between T, and T, 4 hours
T3 = Time for 360 degree
seconds
phase change
Calculated Aging Rate 5 per day

HP 8341B Ontion 003
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Te$t Record Card (2 of 26)

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 3 Freq. +£3 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
1 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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Test Record Card (3 of 26)

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. i'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 __ 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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Test Record Card (4 of 26)

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
(N2 Divider)
DUT ENTRY DISPLAY DUT START Frequency
. Freq. £1 Hz + Counter
CF Frequency: Resolution

2.310500 GHz 6b 2.310000 GHz _ GHz
2.310501 6¢ 2.310001 ——GHz
2.310502 2.310002 — GHz
2.310503 2.310003 e 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 2.310100 —— 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 GHz
2.311200 2.310700 GHz
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 e GHz
2.317500 2.317000 GHz
2.318500 2.318000 GHz
2.319500 2.319000 GHz
2.320500 2.32000 GHz
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Test Record Card (5 of 26)

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
. Freq. =1 Hz = Counter
CW Frequency: Resolution
2319.97 MHz 7a — MHz
2319.96 7c — MHz
2319.95 — MHz
2319.94 — MHz
2319.93 - MHz
2319.92 —  MHz
2319.91 — MHz
2319.90 — 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
2319.17 — MHz
2319.07 — MHz
2318.97 —MHz
2318.97 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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f Test Record Card (6 of 26)

SPECIFICATIONS TESTED Stepj TEST Lower Measured Upper
Limits ‘ Conditions Limit Value Limit
4-3. Sweep Time Accuracy ,

13.33 milliseconds 4 12.83 ms ms 13.83 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

Performance Tests

HP 8341B Ontion 003

®

®



\‘

Test Record Card (7 of 26)

SPECIFICATIONS TESTED Step TE?T qugr Measured UF_JP_ef
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. (GH2) Band (kHz) Center Freq. Center Freq. Center Freq.
(GHz) GHz (GHz)
2.3 2.300099 2.3000198 | +0.99 2.30001881 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 2.3001002 | +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 2.34 2.308 +800 2.3072 2.3088
2.3 2.349 2.3098 +998 2.308802 2.310798
2.3 2.3501 2.31002 +1020 2.309 2.31104
23 2.36 2.312 +1200 2.3108 2.3132
2.3 2.37 2314 +1400 2.3126 2.3154
2.3 2.38 2.316 +1600 2.3144 2.3176
23 2.39 2.318 +1800 2.3162 2.3198
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
2.3 7.29 3.298 +49900 3.2481 3.3479
2.3 7.31 3.302 +50000 3.352 3.352
23 8.3 3.500 +50000 3.45 3.55
23 16.452 5.1304 +50000 5.0804 5.1804
23 20.0 5.84 +50000 5.79 5.89
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Test; Record Card (8 of 26)

SPECIFICATIONS TESTED Step TE_S_T LQW?f Measured UI?P!_!I'
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)
23 2.300099 2.3000495( +0.99 2.30004851 2.30005049
23 2.300101 2.3000505( +1.01 2.30004349 2.30005151
23 2.300499 2.3002495| +4.99 2.30024451 2.30025449
23 2.300501 2.3002505( +5.01 2.30024549 2.30025551
2.3 2.30499 2.302495 +49.9 2.3024451 2.3025449
23 2.30501 2.302505 +100.02 2.30240498 2.30260502
23 2.31 2.305 +200 2.3048 2.3052
23 2.32 2310 +400 2.3096 2.3104
2.3 2.33 2315 + 600 2.3144 2.3156
23 2.34 2.320 +800 2.3192 2.3208
2.3 2.349 2.3245 +998 2.323502 2.325498
23 2.3501 2.32505 || +1020 2.32403 2.32607
2.3 2.36 2.33 +1200 2.3288 2.3312
23 2.37 2.335 +1400 2.3336 2.3364
23 2.38 2.34 +1600 2.3384 2.3416
2.3 2.39 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 25495 ‘| +4990 2.54451 2.55449
23 2.801 2.5505 +5010 2.54549 2.55551
23 7.29 4.795 +49900 4.7451 4.8449
23 7.31 4.805 +50000 4.755 4.855
2.3 8.3 5.300 +50000 5.250 5.350
23 16.452 9.376 +50000 9.326 9.426
23 20.0 11.15 +50000 111 11.2
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Test Record Card (9 of 26)

SPECIFICATIONS TESTED Step TE_S_T nggr Measured Uppgr
Limits Conditions Limit Value Limit
4-4. Swept Frequency Accuracy
(Cont’d) 8
80% of Band Accuracy
Spectrum Spectrum Spectrum
DUT Start DUT Stop 80% of Test Limit Analyzer Analyzer Analyzer
Freq. (GHz) Freq. (GHz) Band (kHz) Center Freq. Center Freq. Center Freq.
(GHz) (GHz) (GHz)
23 2.300099 2.3000792 | +0.99 2.30007821 2.30008019
23 2.300101 2.300808 +1.01 2.30007979 2.30008181
23 2.300499 2.3003992 | +4.99 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 2.31 2.308 +200 2.3078 2.3082
23 2.32 2.316 +400 2.3156 2.3164
23 2.33 2.324 +600 2.3234 2.3246
23 2.34 2.332 +800 2.3312 2.3328
23 2.349 2.3392 +998 2.338202 2.340198
23 2.3501 2.34008 +1020 2.33906 2.3411
2.3 2.36 2.348 +1200 2.3468 2.3492
23 2.37 2.356 +1400 2.3546 2.3574
2.3 2.38 2.364 +1600 2.3624 2.3656
23 2.39 2.372 +1800 2.3702 2.3738
23 2.3999 2.37992 +1980 237794 2.3819
23 2.4001 2.38008 +2002 2.378078 2.382082
23 2.799 2.6992 +4990 2.69421 270419
2.3 2.801 2.7008 +5010 2.69579 2.70581
23 7.29 6.292 +49900 6.2421 6.3419
2.3 7.31 6.308 +50000 6.258 6.358
23 8.3 7.1 +50000 7.05 7.15
23 16.452 13.6216 +50000 13.5716 13.6716
23 20.0 14.16 +50000 14.11 14.21
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Test;Record Card (10 of 26)

i

SPECIFICATIONS TESTED Step TEST quer Measured U[.th_er
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 | HP 8341B Option 003 +10 dBm dBm
(Low Harmonics)
Option 003 with Option 004 +9 dBm dBm
(R.P. Out with 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, 0or 5
Minimum Power Frequency M2 Frequency GHz
Power Meter Indication 7 | HP 8341B Option 003 +10dBm dBm
(Low Harmonics)
Option 003 with Option 004 +9 dBm dBm
(R.P. Out with Atten.)
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Test Record Card (11 of 26)

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-5. Maximum Leveled Output
Power and Power
Accuracy (Cont'd)
Maximum Leveled Power
Band 2
ENTRY DISPLAY Power
Indication 3 Cpntinuous 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, or 5
Minimum Power M2 Frequency GHz
Frequency
Power Meter Indication 7 HP 8341B Option 003 +10 dBm dBm
' (Low Harmonics)
Option 003 with Option 004 +9 dBm dBm
(R.P. Out with 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 HP 8341B Option 003 +7 dBm dBm
(Low Harmonics)
Option 003 with Option 004 +6 dBm dBm
(R.P. Out with Atten.)
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Test Record Card (12 of 26)

SPECIFICATIONS TESTED Steb TEST Lower Measured Upper
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
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Test Record Card (13 of 26)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-5. Maximum Leveled Output Power
and Power Accuracy (Cont'd)
Flatness (Maximum minus 18
Minimum Calculations)

Band 0 Calculation =1.2dB —dB
=<1.4 dB (Option 004)

Band 1 Calculation <22dB . dB
=<2.6 dB (Option 004)

Band 2 Calculation =<2.2dB - dB
=<2.6 dB (Option 004)

Band 3 Calculation =22dB __dB
=2.6 dB (Option 004)
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Test Record Card (14 of 26)

SPECIFICATIONS TESTED Step . TEST Lower Measured Upper
Limits - Conditions Limit Value Limit
. { .
4-6. External Leveling (Elsjestg]cgt ol\:;agatlve Crystal
Leveling Voltage (dBv) !
+6 3 ! —1.883V \ —2114V
0 : —0.944V \) -1.059 vV
-10 ! ~-0.2983 V V| —03352V
-20 —0.0942 v vV —0.1061V
—30 —29.65 mV mV | —33.70 mv
-—40 -9.24 mV mV | —10.79 mVv
-50 —2.785 mV mV | —3.550 mV
—60 —0.744 mV mV | —1.259 mV
—66 —-0.273 mv mV | —0.731 mV
HP 8341B Option 003
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Test Record Card (15 of 26)

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-7. Spurious Signals
(10 MHz to 20 GHz) 4 Refer to Table 4-16 for
6 Specifications
4-8. Single Sideband Phase 38
Noise from Steps 11
through 38 (Using Tables
4-15, 4-16, and 4-19)
Instruments w/o Opt. 007
2.202 GHz
Offset = 30 Hz — dBc <—64 dBc
100 Hz —dBc <—70dBc
1 kHz —dBc <—78 dBc
10 kHz —dBc <—86 dBc
100 kHz _____dBc <—107 dBc
6.902 GHz
Offset = 30 Hz ___dBc <—64 dBc
100 Hz _dBc <—70dBc
1 kHz — dBc <—78 dBc
10 kHz — dBc < —86 dBc
100 kHz _dBc <—107 dBc
13.402 GHz
Offset = 30 Hz . dBc <—58 dBc
100 Hz — dBc < —64 dBc
1 kHz — . dBc <—72dBc
10 kHz __dBc <—80dBc
100 kHz ——dBc <—101 dBc
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
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Test Record Card (16 of 26)

SPECIFICATIONS TESTED Step . TEST Lower Measured Upper
Limits - Conditions Limit Value Limit
4-8. Single Sideband Phase Noise :
from Steps 11 through 38 38 ;
(Using Tables 4-18, 4-19, and :
4-21) (Cont’d)
Option 007 - Relaxed Phase Noise i
Specifications ‘
2.202 GHz
Offset = 100 Hz dBc | <—67 dBc
1 kHz dBc | <—75dBc
10 kHz ——dBc | <—83dBc
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 | <—77dBc
100 kHz dBc | <—101dBc
19.502 GHz
Offset = 100 Hz dBc | <~—57dBc
1 kHz dBc | <~-65dBc
10 kHz J dBc | <—73dBc
100 kHz dBc | <—97 dBc
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Test Record Card (17 of 26)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-9. 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
HP 8341B Ontion 003 Performance Tests 4-101



Test Record Card (18 of 26)

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits : Conditions Limit Value Limit
4-10. 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
|
4-11. Pulse Modulation Rise and !
Fall Time i
1 GHz ‘
Rise Time 6 Rise Times: 90% point should be <50 nsec | 50 nsec
Fall Time 8 nanoseconds from 10% point nsec | 50 nsec
3GHz
Rise Time 6 Fall Times: 10% point should be <50 nsec | 50 nsec
Fall Time 8 nanoseconds from 80% point nsec | 50 nsec
9GHz
Rise Time 6 nsec | 50 nsec
Fall Time 8 nsec | 50nsec
15 GHz ;
Rise Time 6 i nsec | 50 nsec
Fall Time 8 nsec | 50 nsec
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Test Record Card (19 of 26)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-12. Puise 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 >—0.3dB 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 <+1.5dB
Pulse Width = 500 ns 6 ENTRY DISPLAY Power Level — _.dBm
7 ENTRY DISPLAY Power Level — _dBm
8 | A Power betweensteps6and7 | >—03dB | dB <+0.3dB
Pulse Width = 1000 ns 6 ENTRY DISPLAY Power Level _______dBm
7 ENTRY DISPLAY Power Level e dBm
8 | A Power between steps 6 and 7 >-03dB [ dB <+0.3dB
Pulse Repetition Freq.
10
Range
DUT CW Freq. = 1 GHz
Minimum PRF
PRF = 100 Hz
PW = 1 microsecond 6 ENTRY DISPLAY Power Level ——dBm
7 ENTRY DISPLAY Power Level e dBm
8 | A Powerbetweensteps6and7 | >-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 >-03dB [ 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 betweensteps6and7 [ >—-03dB [ dB <+1.5dB
Pulse Width = 200 ns 6 ENTRY DISPLAY Power Level _______dBm
7 ENTRY DISPLAY Power Level ___ dBm
8 | A Power between steps6and7 | >—03dB | dB <+0.3dB
Pulse Width = 500 ns 6 ENTRY DISPLAY Power Level ___ dBm
7 ENTRY DISPLAY Power Level ______ _dBm
8 | A Power betweensteps6and7 | >—03dB | dB <+0.3dB
Pulse Width = 1000 ns 6 ENTRY DISPLAY Power Level __ __dBm
7 ENTRY DISPLAY Power Level __  _dBm
8 | APowerbetweensteps6and7 | >—-03dB | dB <+3dB
- - |
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Test Record Card (20 of 26)

" TEST

SPECIFICATIONS TESTED Ste ‘ Lower Measured Upper
Limits P Conditions Limit Value Limit
4-12. Pulse Modulation Accuracy
(Cont'd)
Pulse Repetition Freq.
10
Range
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 | APowerbetweensteps6and7 | >—-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 | APowerbetweensteps6and7 | >—03dB | _______ dB <+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 >-03dB [______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 >-03dB |_____ dB <+0.3dB
Pulse Width = 500 ns 6 ENTRY DISPLAY Power Level — _dBm
7 ENTRY DISPLAY Power Level —  dBm
8 | APowerbetweensteps6and7 | >—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.
10
Range
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 betweensteps6and7 | >—03dB | _______ dB <+15dB

4-104 Performance Tests

HP 8341B Option 003



Test Record Card (21 of 26)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-12. 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 >-03dB | . dB <+1.5dB
Pulse Width = 200 ns 6 | ENTRY DISPLAY Power Level — dBm
7 ENTRY DISPLAY Power Level —  dBm
8 | A Power betweensteps6and7 | >—-03dB | —_____dB <+0.3dB
Pulse Width = 500 ns 6 ENTRY DISPLAY Power Level — _dBm
7 | ENTRY DISPLAY Power Level ——dBm
8 | A Power betweensteps6and7 | >—03dB | ____ _dB <+0.3dB
Pulse Width = 1000 ns 6 | ENTRY DISPLAY Power Level —_dBm
7 ENTRY DISPLAY Power Level —_dBm
8 | A Power betweensteps6and7 [ >-03dB | ______ _dB <+0.3dB
Pulse Repetition Freq. 10
Range
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 betweensteps6and7 | >—-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 >—03dB | ______dB <+1.5dB
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Test, Record Card (22 of 26)

SPECIFICATIONS TESTED Ste : TEST Lower Measured Upper
Limits P . Conditions Limit Value Limit
|
4-13. Pulse Modulation Video |
Feedthrough |
|
DUT CW Freq. = 0.4 GHz ,1
Power Level = +8 dBm 7 Oscilloscope peak voltage mv <12mV
0 dBm mvV <5mV
—10 dBm r mvV <1.6 mv
DUT CW Freq. = 1 GHz 7
Power Level = +8 dBm i mV <12 mV
0 dBm mV <5 mv
—10 dBm mv <1.6 mV
DUT CW Freq. = 1.5 GHz 7
Power Level = +8 dBm j mv <12 mv
0 dBm . mV <5 mVv
—10dBm ' mvV <1.6 mV
DUT CW Freq. = 2 GHz 7
Power Level = +8 dBm mvV <12 mV
0 dBm mV <5 mv
—10dBm mV <1.6 mV
DUT CW Freq. = >2.3 10 ‘
GHz \
Power Level = —10 dBm ‘
(Any Frequency Selected) mv <0.2mv
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Test Record Card (23 of 26)

SPECIFICATIONS TESTED Step TEST Lower Measured Upper
Limits Conditions Limit Value Limit
4-14. Amplitude Modulation
AM Sensitivity
DUT Freqg. = 1.5 GHz 2
Power = —5 dBm
4 Power Meter Indication dB
+30% Modulation 5 Power Meter Change >2.18 dB dB <2.38dB
—30% Modulation 6 Power Meter Change >2.91dB dB <3.29dB
DUT Freq. = 1.5 GHz 7
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 >2.91dB dB <3.29dB
DUT Freq. = 4.5 GHz 8
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 >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 <2.38 dB
—30% Modulation 6 Power Meter Change >2.91dB dB <3.29dB
DUT Freq. = 1.5 GHz
AM Frequency Response 11 Note DVM Indication Vrms
Funct. Gen. = 1kHz 12 Flatness (read on Modulation dB =+02dB
100 Hz 13 Analyzer) dB =+02dB
200 Hz dB =+02dB
500 Hz dB =+02dB
1 kHz dB =+02dB
2 kHz dB =+ 0.2dB
5 kHz dB =+ 0.2dB
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. = 1 kHz 15 Maximum Modulation Depth >90% %
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Test Record Card (24 of 26)

|

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P ' Conditions Limit Value Limit
4-14. Amplitude Modulation
(Cont'd) i
DUT Freq. = 3 GHz ‘
AM Frequency Response 11 Note DVM Indication Vrms
Funct. Gen. = 1 kHz 12 Flatness (read on Modulation dB | =+x0.2dB
100 Hz 13 Analyzer) dB | =<+02dB
200 Hz : dB | =<+02dB
500 Hz dB | =<+0.2dB
1 kHz dB | =+02dB
2 kHz dB | =+02dB
5 kHz dB | <+02dB
10 kHz ___ dB| =+02dB
AM Bandwidth A 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. = 9 GHz .
AM Frequency Response 11 Note DVM Indication vrms
Funct. Gen. = 1kHz 12 Flatness (read on Modulation dB | =+0.2dB
- 100 Hz 13 Analyzer) dB | =+02dB
200 Hz ____ dB| =+02dB
500 Hz —_dB| =+02dB
1 kHz dB | =x0.2dB
2 kHz — . dB| =+0.2dB
5 kHz _dB | =+02dB
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. = 1 kHz 15 Maximum Modulation Depth >90% %
DUT Freq. = 15 GHz f
AM Frequency Response 1 Note DVM Indication vrms
Funct. Gen. = 1kHz 12 Flatness (read on Modulation _dB| =+02dB
100 Hz 13 Analyzer) — . dB| =+02dB
200 Hz J dB | =+0.2dB
500 Hz dB | <zx0.2dB
1 kHz dB | =<zx02dB
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 Modulation Depth >90% %
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Test Record Card (25 of 26)

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P Conditions Limit Value Limit
4-15. Frequency Modulation
ACCURACY
CW Freq. = 2.2 GHz
FM Sensitivity = 1 MHz/V 7 Vin v
% Error % 10%
FM Sensitivity = 10 MHz/V 7 Vin \'
% Error % 10%
CW Freq. = 2.5 GHz
FM Sensitivity = 1 MHz/V 7 Vin \
% Error % 10%
FM Sensitivity = 10 MHz/V 7 Vin v
% Error % 10%
CW Freq. = 6.9 GHz
FM Sensitivity = 1 MHz/V 7 Vin \Y
% Error % 10%
FM Sensitivity = 10 MHz/V 7 Vin Vv
% Error % 10%
CW Freq. = 13.4 GHz
FM Sensitivity = 1 MHz/V 7 Vin \Y
% Error % 10%
FM Sensitivity = 10 MHz/V 7 Vi \
% Error % 10%
CW Freq. = 18 GHz
FM Sensitivity = 1 MHz/V 7 Vin \
% Error Y% 10%
FM Sensitivity = 10 MHz/V 7 Vin \
% Error % 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. = 13.4 GHz 13 Worst Case Power Level - dB 3dB
CW Freq. = 18 GHz 13 Worst Case Power Level - dB 3dB
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Test Record Card (26 of 26)

Worst Case Power Level

SPECIFICATIONS TESTED Ste TEST Lower Measured Upper
Limits P ' Conditions Limit Value Limit
4-15. Frequency Modulation

(Cont’d) |

FM Sensitivity == 10 MHz/V |
CW Freg. = 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 3dB
CW Freg. = 18 GHz 13 - dB 3dB
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Section V. Adjustments

INTRODUCTION

This section provides adjustment procedures for the HP 8341B Option 003 synthesized sweeper.
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.

NOTE

The acronym “DUT” (Device Under Test) is used to describe the HP
8341B Option 003 under test. The acronym “LO” is used to describe the
Local Oscillator.

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.

HP 8341B Option 003 Adjustments
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5-2

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.

ADJUSTMENT TOOLS

For adjustments requiring a non-metallic tuning tool, 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 is 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 illustrations are located in volume 3.
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ACCESSING AND STORING CALIBRATION CONSTANTS

introduction

The instrument 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 is 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.”

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] [MHz] [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 right. 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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Table 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, A39, 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 5-87
5-16 Leveled RF Output Adjustments 5-99
5-17 RF Output Power Flatness and Adjustment 5-111
5-18 Pulse Adjustments 5-117
5-19 External Module Leveling Adjustment 5-125

5-4
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Table 5-2. Factory Selected Components

Reference Range of Adjustment
Designator Values Paragraph Function of Component
Number
A25C11 Either 0 5-14 Selected for optimum Log-Amp speed and stability
or 1000 pF

A25R36 4640 - 9090 Ohms 5-14 } Adjusts temperature compensation of Band 1-3

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.

A30CS8 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 53 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 8.2-16 pF 5-5 Sets range of C50 so midposition is 160 MHz.

A48C22 100 - 160 pF 5-8 Selected to tune RLC network at input of Buffer
Amplifier to 25 MHz passband.

A48R22 6.2 - 23.7 Ohms 5-8 Selected to adjust resistance of RLC network at input of
Buffer Amplifier for passband bandwidth of 18 to 32
MHz.
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Table 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 1-3 Detector

A12 Band 0 Splitter/Detector

A13 SYTM

A14 Band 1-3 Power Amp.

A15 Band 0 Low-Pass Filter
A16 Band 1-3 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, A22 and A26
adjustments only.

5-14 and 5-16, A22 and A26
adjustments only.

5-6 Adiustments

. Assemblies which are not listed do not require adjustment.
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Table 5-3. Adjustment Interdependence Between Assemblies (2 of 3)

:\?:;’::2' Associated Adjustments Procedure
) That Must Be Made Paragraphs
or Replaced
A22 RF Clamp/SRD SRD Bias Adjustment 5-14, 5-16, A22
Bias adjustments only,
and 5-18
A23 FM Driver FM Gain Adjustment 5-19, steps 1
through 5

A24 Attenuator
Driver

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 PLL1 IF

A39 PLL3
Upconverter

A40 PLL2 VCO

Ad41 PLL2 Phase
Detector

A42 PLL2 Divider

A43 PLL2
Discriminator

None

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, A32A2C5
None

None

+22V Supply
A36L7, A36L8

None
A38L11 thru A38L13.

A39C50, A39L4, L16, L17
PLL2 Adjustments
None

None
PLL2 Adjustments

5-15, 5-17, and 5-18
5-16 and 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

HP 8341B Option 003
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Table 5-3.

Adjustment Interdependence 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
Ab2 Positive Regulator
A53 Negative Regulator

A54 YO Pretune DAC/Delay
Compensation

~ A55 YO Driver

A56 - 15V Regulator

A57 Marker/Bandcross
A58 Sweep Generator
A59 Digital Interface

A60 Processor

A61 Not Assigned

A62 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 and 5-14

5-17

5-7,5-10, 5-14, and 5-16

5-8
5-8 and 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.”

Adjustments
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Table 5-4. HP Part Numbers of Standard Value Components (1 of 4)

CAPACITORS
RANGE: 1to 24 pF
TYPE: Tubular RANGE: 27 to 680 pF
TOLERANCE: TYPE: Dipped Mica
1t09.1 pF = +.25 pF TOLERANCE: +5%
10to 24 pF = +£5%
Value HP Part Number cp Value HP Part Number cD
(pF) {pF)
1.0 0160-2236 8 33 0160-2150 5
1.2 0160-2237 9 36 0160-2308 5
15 0150-0091 8 39 0140-0190 7
1.8 0160-2239 1 43 0160-2200 6
2.0 0160-2240 4 47 0160-2307 4
2.2 0160-2241 5 51 0160-2201 7
2.4 0160-2242 6 56 0140-0191 8
27 0160-2243 7 62 0140-0205 5
3.0 0160-2244 8 68 0140-0192 9
3.3 0150-0059 8 75 0160-2202 8
3.6 0160-2246 0 82 0140-0193 0
3.9 0160-2247 1 91 0160-2203 9
4.3 0160-2248 2 100 0160-2204 0
4.7 0160-2249 3 110 0140-0194 1
5.1 0160-2250 6 120 0160-2205 1
5.6 0160-2251 7 130 0140-0195 2
6.2 0160-2252 8 150 0140-0196 3
6.8 0160-2253 9 160 0160-2206 2
75 0160-2254 0 180 0140-0197 4
8.2 0160-2255 1 200 0140-0198 5
9.1 0160-2256 2 220 0160-0134 1
10.0 0160-2257 3 240 0140-0199 6
11.0 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
20.0 0160-2264 2 470 0160-3533 0
22,0 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
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Table 5-4. HP Part Numbers of Standard Value Components (2 of 4)

RESISTORS

RANGE: 10 to 464K Ohms

TYPE: Fixed Film N

WATTAGE: .125 at 125°C IR NEHF—

TOLERANCE: +1.0%

Value | yp part Number |cD | VY3ue | Hp partNumber |cD | Ve | yp part Number | CD
() Q) () :
10.0 0757-0346 2 | 464 0698-0082 7 | 215K 0757-0199 3
11.0 0757-0378 0| sn 0757-0416 7 | 237K 0698-3158 4
12.1 0757-0379 1 562 0757-0417 8 | 26.1K 0698-3159 5
133 0698-3427 0| 8619 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 9 825 0757-0421 4 | 383K 0698-3161 9
19.6 0698-3429 2 | 909 0757-0422 5 | 422K 0698-3450 9
215 0698-3430 5 | 10K 0757-0280 3 | 464K 0698-3162 0
23.7 0698-3431 6 | 11K 0757-0424 7 | 511K 0757-0458 7
26.1 0698-3432 7| 12K 0757-0274 5 | 56.2K 0757-0459 8
28.7 0698-3433 8 | 1.33K 0757-0317 7 | 619K 0757-0460 1
31.6 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| 178K 0757-0278 9 | 825K 0757-0463 4
42.2 0757-0316 6 | 1.96K 0698-0083 8 | 90.9K 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
61.9 0757-0276 7 | 287K 0698-3151 7 | 133K 0698-3451 0
68.1 0757-0397 3 | 316k 0757-0279 0| 147K 0698-3452 1
75.0 0757-0398 4 | 348K 0698-3152 8 | 162K 0757-0470 3
82.5 0757-0399 5 | 383K 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 | 9.09K 0757-0288 1| 422K 0698-3460 1
215 0698-3441 8 | 100K 0757-0442 9 | 464K 0698-3260 9
237 0698-3442 9 | 1.0k 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 | 162K 0757-0447 4
383 0698-3446 3 | 178K 0698-3136 8
422 0698-3447 4 | 196K 0698-3157 3
5-10 Adjustments HP 8341B Option 003




Table 5-4. HP Part Numbers of Standard Value Components (3 of 4)

RESISTORS

RANGE: 10 to 1.47M Ohms

TYPE: Fixed Film 7Bz

WATTAGE: .5 at 125°C ———=HN s

TOLERANCE: +1.0%

Value HP Part cD Value HP Part cD Value HP Part cb Value HP Part cb
Q) Number Q) Number (QY) Number {Q2) Number
10.0 0757-0984 4 215 0698-3401 0 | 464K 0698-3348 | 4 110K 0757-0859 2
11.0 0757-0985 5 237 0698-3102 | 8 | 5.11K 0757-0833 | 2 121K 0757-0860 5
12.1 0757-0986 6 261 0757-1090 | 5 | 5.62K 0757-0834 | 3 133K 0757-0310 0
133 0757-0001 6 287 0757-1092 7 | 6.19K 0757-0196 0 147K 0698-3175 5
147 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
21.5 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 12.1K 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
28.7 0698-3393 9 619 0757-0158 | 4 14.7K 0698-3414 | 5 316K 0698-3425 8
31.6 0698-3394 0 681 0757-0816 1 16.2K 0757-0844 5 348K 0757-0195 9
34.8 0698-3395 1 750 0757-0817 | 2 17.8K 0698-0025 8 383K 0757-0133 | 5
38.3 0698-3396 2 825 0757-0818 | 3 19.6K 0698-3415 6 422K 0757-0134 6
42.2 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 | 23.7K 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 | 28.7K 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
82.5 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 | 215K 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 | 1.47M 0698-3464 5
147 0698-3400 9 | 3.16K 0698-3410 1 75.0K 0757-0856 9
162 0757-0802 5 | 3.48K 0698-3411 2 | 825K 0757-0857 0
178 0698-3334 8 | 3.83K 0698-3412 | 3 | 90.9K 0757-0858 1
196 0757-1060 9 | 4.22K 0698-3346 | 2 100K 0757-0367 7
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5-12

Table 5-4. HP Part Numbers of Standard Value Components (4 of 4)

FIXED COIL
Tolerance: 10%
Unshielded
HP Part ‘ HP Part
Value Number cD Value Number CcD
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 2.2 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 5.6 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 VDC 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 (DVM) .............. .. .. i HP 3456A
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 is out of tolerance, adjust
A35R3 +22 ADJ (Figure 5-2) control for the specified voltage.

‘lll'\
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5-1. +22 VDC POWER SUPPLY, A35 (Cont’d)

BOTTOM VIEW

+22V ADJ

A35R3
+—22v\\\\\\ -
ASBTPT—_ ~

OO

=

L

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 DUT’s Time Base is
required. Refer to Frequency Reference specifications in Section 1, Table 1-1 for aging rate specifica-
tions for the internal time base.
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Figure 5-3. 10 MHz Standard Adjustment Setup

Equipment
OSCHlOSCOPE -+« e v e e e e e el e HP 1741A
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

HP 8341B Option 003

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.

Adjustments
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5-2. 10 MHz STANDARD ADJUSTMENT, A51 (Cont’d)

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 8 (Ser-
vice) 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 e e e 0.05 psec
CHAN A VOLT S DIV . e e e e e e e e 0.5
MAG X 10 pushbutton .. ... . e e e e ouT
DISPLAY A pushbutton .. ... ... .. ... . . IN
TRIGGER COMP A/B ... s e e A
INT/EXT trigger pushbutton . ... ... .. . . . . i, IN
EXT Divide By 10 . ... i e ouT
SWEEP VERNIER control . ... ... i i e ie e CAL
TRIGGER HOLDOFF . ... ... i Fully Counterclockwise
AC/DC trigger pushbutton ........ ... . ... ... .. . . e OUT (AC)
POS/NEG trigger pushbutton .......... ... ... .. .. ... .. ... ........ OUT (POS)
Main TRIGGER LEVEL control ............. .. ... .. ... .. iiiinon.. 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.
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5-2. 10 MHz STANDARD ADJUSTMENT, A51 (Cont’d)

BOTTOM VIEW

FREQUENCY
STANDARD
INT/EXT

A51—FINE \
e
e e

A51 .
10 MHz )
STANDARD —__|

e

Figure 5-4. 10 MHz Standard Adjustments Location
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Adjustments
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5-3. }&o MHz VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO0),
0
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 8566B
Digital Voltmeter (DVM) .. ... .. i e i HP 3456A
Low-Voltage DC Power Supply ..., HP 6294A
BNC to SMB Snap-On Test Cable (2 required) ............. HP P/N 85680-60093
Adapter, SMB Snap-On Male-to-Male ....................... HP P/N 1250-0069
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 8341B Option 003 Adjustments

5-19



5-3. 100 MHz VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO), ‘
A30 (Cont’d) ’

2. Set spectrum analyzer controls as follows:

CENTER FREQ .. ... e e e et 100 MHz
REF LEVEL ... e 3 dBm
ATTEN o e e +20dB
LOG SCALE ... e e e e 1 dB/DiV
RES BW o e e e 300 Hz
VBW e e 300 Hz
FREQ SPAN ... . . e i e 20 kHz
SWEEP TIME .. e e 1 SEC.
MARKER ENTRY . ... ... . Press PEAK SEARCH
MARKER ENTRY ... Press MKR — CF
MARKERMODE ...... ... . . e 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
AS53 :
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Afﬂgg AN I R63 R67 R68 TUNE
\ ~— . ]
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N<®Q\
A30
Ad T TN
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ot wiilols
C - i, IS Smpmpy!
T

Figure 5-6. Location of A30 100 MHz VCXO Adjustments
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5-3. 100 MHz VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO0),
A30 (Cont’d)

6. Disconnect cable W35 from A30J2 100 MHz OUT. Connect the spectrum analyzer’s RF input to
A30J2.

7. Adjust A30C4 100 MHz ADJ through its full range while monitoring frequency indication on the .

spectrum 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 adjust-
ment about 100 MHz and A30C8 is 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 the spectrum analyzer indication of 100.0000 MHz +0.0001 MHz.

9. Disconnect cable AB0W1 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 the 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 the spectrum analyzer to A30J2.
Adjust the spectrum analyzer to view 100 MHz.

12. Frequency indication on the 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. Vérify TUNE test point A30TP1 is at —25 Vdc.

14. Frequency indication on the 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 the spectrum analyzer to the DUT’s
rear-panel EXT FREQUENCY STANDARD.

400 MHz OUTPUT ADJUSTMENT

15. Set the spectrum analyzer to 500 MHz center frequency and 100 MHz frequency span per divi-
sion.

16. Connect the spectrum analyzer to A30W1 cable. Adjust A30C3, A30C2, and A30C1 400 MHz
adjustments, 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 adjustments more than once. This should be done in the order stated each time
through the adjustments.

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.
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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

Attenuation Resistors (Ohms)

(48) R67 R68 R69
0 Open Short Open
1 825 6.8 805
2 422 12.1 422
3 261 17.8 261
: 215 23.7 215
> 178 31.6 178
6 162 38.3 162
7 133 46.4 133
8 121 51.1 121
9 110 61.9 110

NOTE
HP Part Numbers for resistors may be found in Table 5-5.

20. Set the 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.
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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 HP 8566B
Digital Voltmeter (DVM) . ... .. . i i et e e HP 3456A
Low-Voltage DC Power Supply . ....... oottt HP 6294A
BNC to SMB Snap-On TestCable ..................... ... HP P/N 85680-60093
Adapter, SMB Snap-On Male-to-Male ....................... 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

HP 8341B Option 003

warm up time.
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5-4. M/N LOOP, A32, A33, AND A32A1 (Cont’d)
2. Set LINE switch to ON and press [INSTR PRESET]. Connect a jumper between A59TP4 DL1 and
AB9TP5 +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:

CENTER FREQ . ... . i i i e e e e 197.419 MHz
REF LEVEL ... i e e e e 3 dBm
ATTEN . e +20 dB
LOG SCALE ... . e 1dB/DIV
RES BW L e e 300 Hz
VBW e e 300 Hz
FREQ SPAN ... e 5 kHz
SWEEP TIME ... e 1 SEC.
MARKER ENTRY ... .. . Press PEAK SEARCH
MARKER ENTRY . ... Press MKR — CF
MARKERMODE ........ ... it 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.
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Figure 5-8. Location of M/N Loop Adjustments
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. ~ 5-4. M/NLOOP, 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
Vdc 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 ana-
lyzer 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, reconnect 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

Phase 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 lit 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 ad]usted

by setting up proper voltage levels at A39TP3.

Phase Lock Loop 1, 40 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.

HP 8341B Option 003
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Figure 5-9. 20/30 Loop Phase Lock Adjustments Setup
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5-28

5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, AND A43 (Cont’d)

Equipment
Frequency Counter . ........ .. . it e e HP 5343A
Spectrum Analyzer . ... ... HP 8566B
Active Probe . ... ... HP 1121A
Probe Power Supply ... . HP 1122A
Signal Generator . .......... .. HP 8654A
Low-Voltage DC Power Supply . ...... ...t HP 6294A
Digital Voltmeter (DVM) .. ... ... . .. i HP 3456A
Function Generator ............ .. .. i HP 3325A
BNC to SMB Snap-OnTestCable ............................ HP 85680-60093
Adapter, SMB Snap-On Male-to-Male ........................... 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] [MHz] 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).
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5-5. 20/30 LOOP PHASE LOCK, A36, A38, A39, A40, AND A43 (Cont’d) ‘

11. Set the LINE switch to STANDBY. Reinstall A41 (PLL2 phase detector). Disconnect the frequency
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] [.]1 [9] [9] [9] [9] [9] [9] [MHZz] 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 AS59TP4 (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.)
Press [SINGLE] Sweep

cooce

©

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.

30.
31.

Set the DUT as follows:

Press INSTR PRESET]

Press [START FREQ] then enter [2] [0] [MHZz]
Press [STOP FREQ] then enter [2] [5] [MHZz]
Press [SHIFT], then [XTAL]

Press [SINGLE] Sweep

®coo00o®

Adjust A43R27 (5 MHz AF) to center the signal on the spectrum analyzer screen.
Disconnect the spectrum analyzer from A36J1 and reconnect W39 to A36J1 (OUT 20-30 MHz).

PHASE LOCK LOOP 3

32.

33.

34.

35.

36.

37.
38.
39.
40.

41.
42.
43.

Set the LINE switch to STANDBY. Remove A39 (PLL3 Up Converter) and install it on an extender
board.

Set the LINE switch to ON. Press [INSTR PRESET]. Press [CW] then enter [5] [GHz]. Press
[SHIFT] [M3] to display the PLL2 and PLL3 frequencies.

Connect the spectrum analyzer to the test connector A39J3 on the P.C. board. Tune the spectrum
analyzer center frequency to 160 MHz. Set the reference level to —20 dBm and set the scale to 1
dB per division.

Adjust A39L16, A39L17, and A39C50 (160 MHz PEAK) for maximum signal level at 160 MHz.
Iteration of L16 and L17 adjustment may be necessary. Refer to Figure 5-11 for location of adjust-
ments.

If A39C50 does not have sufficient range, select the value of A39C49 for proper range. (Refer to
Table 5-2.)

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].
¢. Press [SINGLE] Sweep

Tune the spectrum analyzer to a center frequency of 6 MHz. Set the scale to 10 dB per division.
The 6 MHz signal displayed should be at least —42 dBm. If not, repeat Steps 33 through 37.
Connect the DVM to A39TP3.

Adjust A39L11 (PLL3 VCO ADJ) for a DVM indication of —7.5 Vdc +0.1 Vdc. The voltage may not
change with initial adjustment but will change once the phase lock loop locks.

Press [CF] on the DUT then enter [5] [GHz]. Press [SINGLE] SWEEP to initiate a sweep.
The DVM indication should be —6.7 Vdc +0.5 Vdc.

Set the LINE switch to STANDBY. Disconnect the test equipment and reinstall A39 (PLL3 UP
Converter) in the instrument.

PHASE LOCK LOOP 1

44. Setthe 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
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PLL3VCOADJ 160 MHz PEAK 160 MHz PEAK
- |
OO o
{SELECTED VALUE)
€50
160 MHz PEAK

el

/

A39
PLL3 UP
CONVERTER

Figure 5-11. Location of PLL3 Adjustments

1
i

45. Set the function generator controls as follows:

FUNCTION ............. P Sine Wave
FREQ .................. e e e 20 kHz
AMPL e e —7.7 dBm

46. Set the spectrum analyzer controls as follows:

INSTR PRESET ... e i Press
STARTFREQ . ... e e e e 10 kHz
STOP FREQ ..ot e e e 60 kHz
REFERENCELINE ..... ... .0 e e 0 dBm
RES BW .. e 300 Hz
VIDEO BW . e 1 kHz
SWEEP TIME ... . e e e et e ci e 1.2 SEC
SCALE ... e e e 10 dB/DIV
MARKER MODE ...... ... i et 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 AS6TP3. 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 ... e e e et Press
START FREQ ... o e e e et 150 MHz
STOP FREQ ... i e e 470 MHz
REF LINE .. +10 dBm
MARKER . .. e PEAK SEARCH

Connect an external low-voltage DC power supply positive lead to A36TP3 and the negative lead
to any convenient chassis ground. Set the external power supply for +16.0 Vdc + 0.1 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] [.]1 [9] [7]
[MHz].
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‘ S5-5. 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 ... i e e e e e s, Press
CENTER FREQ ... it e e e i, 170 MHz
FREQ SPAN 200 kHz
RES BW e 3 kHz
VBW i 3kHz
S P 100 ms
REF LEVEL . ... e e e e e e e e —10 dBm
AT T 0dB
SCALE DIV L 10 dB/DIV
MARKER . ... NORMAL

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 + 0.2 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 ... e e e Press
STARTFREQ ... .. e 130 MHz
STOP FREQ ... .. i e e 170 MHz
MARKER ... NORMAL
MARKER frequency ............oiiiiiiiii i 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 frequency
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 8341B Option 003 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
Digital Voltmeter (DVM) . ... ... i i HP 3456A

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 (minimum DAC output).

3. Connect the DVM to A54TP6(VDAE) and adjust A54R22 (POFF, Figure 5-14) for —5.75 +0.001
vdc. ASFTPZ(ProTena

4. Press [CW] on the DUT, then enter [6] [9] (9191 [-1[9] [9] [9] [9] [9] [MHZ] to set the YO close to
7 GHz (maximum DAC output).

5. Adjust A54R14 (PGN, Figure 5-14) for —17.5 +0.001 Vdc.

HP 8341B Option 003 Adjustments
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5-6. YO PRETUNE DAC, A54 (Cont’d)

5-38

Adjustments

BOTTOM VIEW

T
\ A\

el

)

POFF
A54R22

PGN

A54R14

A54 YO PRETUNE
DAC/DLY COMP

A54TP6 (UDAC)

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.

DUT
FREQUENCY COUNTER
olo oo \
o 0.0
ofg. o —
ol &g 323838 -0
o8 2R g o
Ollo- o D-
0 .
500L0AD s |2 805
i [5555 ||
(A48J2)f2|2888
|3 BaE8 / A45)3
{OUTPUT OF
A45 DIRECTIONAL
COUPLER)
Figure 5-15. YO Main Driver A55 Test Setup
Equipment
Frequency Counter . ......... ... ... ittt HP 5343A
50Q Termination, SMB(f) .............. ... ... ... ... ... ... HP P/N 1250-0676
Adapter, SMB(M)toSMB (M) ..............cciiiiiniiiiann, 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, A55 (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

A55
YO MAIN DRIVER

| OFFSET
A55R47

(I GAIN
S A55R4

l__r Y

Figure 5-16. YO Main Driver A55 Adjustments Location
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W3

W51
(DIRECTIONAL
COUPLER
OUTPUT)

Figure 5-17. Top View, Cable Locdtion
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5-8. YO LOOP ADJUSTMENTS

Reference

Performance Test: None )
Service Section: Sweep Generator - YO Loop

Description

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 5-6 must be completed
before these adjustments are made.

SPECTRUM ANALYZER
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O 4d o oo ad
o dd d oo gy
¢ dd o oo gy
oo &dd o ot O
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moooo aod 00 COo0ooo

e 002 O Q)
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INPUT
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e :a o8 @ 2

0,ws0 & 08

{o ouunuo ® O OOJ

HP 8340B OPT 001 cna lone
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Sl Gl 10:1 oivioen |44 [l oo T
Z-AX1S PROBE goe
© @ OO0 OO nao caaas L e, l_vu L00P IN gﬂ u‘n.
nE A48TP1 ofg-o o
OUT  ADAPTER [ ouTPuT A48 off-§ &
3.5mm(f) )2 MEIOF
to ) e Qo
3.5mm(f) T ol5.888
ADAPTER 50 OHM 8looag
SMA (m) LOAD slae8s
to BNC(f) o[5858 4
| y

HP 8341B Option 003

Figure 5-18. YO Loop Adjustment Setup
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

Equipment
Spectrum Analyzer .. ... ... e HP 8566B
Spectrum Analyzer ....... P HP 3585A
Synthesized Sweeper ......... . ... HP 8340B Option 001
OSCIllOSCOPE ..t e e HP 1741A
10:1 Divider Probe . ... . e HP 10004D
BNC to SMB Snap-On Test Cable (2 required) ............. HP P/N 85680-60093
50Q Termindtion, SMB (f) ......... .. .. .. ... L HP P/N 1250-0676
Adapters:
3smm@Bito3smm(f) ... HP P/N 5061-5311
SMA(M)toBNC(f) ........ ... HP P/N 1250-1200
SMB(M)tOSMB (M) ... HP P/N 1250-0669
Special Test Fixture ........... ... ... . .. i 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].

caoop

. Set the oscilloscope controis 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 control to center
the display trace.

. On the sweep generator press [M1] and enter [1] [6] [0] [MHz]. Press [M2] and enter [2] [1] [0]

[MHz].

. Adjust A48C1 and 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 Volts peak-to-peak.
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5-8. 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. Press [INSTR PRESET]

b. Press [CW] then enter [4] [.] [6] [GHz]

c. Connect a jumper between A59TP4 and A59TP5. (This disables the UNLK annunciator cir-
cuit.)

11. Set the sweep generator as follows:

a. Press [INSTR PRESEST]
b. Press [POWER LEVEL] then enter [3] [dBm]
c. Press [CW] then enter [1] [8] [6] [MHz]
d. Press [SHIFT] then [CW]; press [STEP] keys to select 1 kHz resolution.
BOTTOM VIEW A48
R1
A48 IF GAIN
YO LOOP
SAMPLER R22
L | (SELECTED VALUE)
00 vl c22
- L] (SELECTED VALUE)
Wann
P1—
= C1 /
IMPEDANCE
[ MATCH ) ., /

Figure 5-19. Location of YO Loop Adjustments
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

!

0.4V )
MINIMUM

T e e

160 MHz 210 MHz

Figure 5-20. Typical Swept Frequency Response at A48TP1

12. 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.

cao o

13. 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.

14. On the DUT, adjust A48R1 (IF GAIN) for a 25 MHz signal displayed on the spectrum analyzer of
approximately 0 dBm.

15. 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

~0oQoo0oTw®
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. 5-8. YO LOOP ADJUSTMENTS (Cont’d)

———
S

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 spec-
trum 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 limits 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 jumper 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.
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

Figure 5-22. IF Frequency Response Limits

GAIN AND PHASE MARGIN ADJUSTMENT

20.
21.

22

28.

24.
25.

26.
27.

Fabricate the special test fixture as shown in Figure 5-23.

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.

Connect the Special Test Fixture and the spectrum analyzer to the YO Loop as shown in Figure
5-24. .

On the Special Test Fixture, set S1to position 1 and set S2 to the J2 position. The YO Loop should
now be locked as indicated by A50DS1 (green LED) being lit.

On the DUT, press [INSTR PRESET] [CW] [3] [GHz].

Set up the spectrum analyzer as follows:

INSTR PRESET ... i et Press
TRACKING GENERATOR AMPLITUDE ................. Fully Clockwise (0 dBm)
INPUT IMPEDANCE .. ... e 1 Megohm
AUTORANGE ........... e e e ae e OFF
REF. LVL. TRK .o e OFF
START FREQ .. ttttet ettt ettt ea i e aaee s 0 Hz
STOP FREQ ...ttt ias 100 kHz
AB/AIV . e 1 dB/div.
REF.LEVEL ...ttt it e it e e —25 dBm
RANGE (use STEP keys) ....... ..o —15 dBm

A trace similar to Figure 5-25, Waveform A should be displayed on the spectrum analyzer.

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.
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

SPECIAL TEST FIXTURE SCHEMATIC DIAGRAM

0 HP 3585A
TRACKING BENERATOR

I
|
§110 |
N
?

> TO JS ON A4

J2 |
wog 52 U2

oS> > T0J6 ON A
%
SHORT !
81
10,02

10K

np
- —--

70 HP 3585A
SPECTAUM ANALYZER
1 MEBOHM INPUT

L _l

Figure 5-23. Special Test Fixture Fabrication Instructions (1 of 2)
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5-8. YO LOOP ADJUSTMENTS (Cont’d)

TOP VIEW
J4

J2
©

| J2

@ =
13 2 SHORT .
©

BOTTOM VIEW

J3

S.11K

S1

10K

J4

J1
©®
S2
I Ho
|
lFI—

J 32

©

YO Special Test Fixture Material List
Qty Description HP Part Number Qty Description HP Part Number
1 BUD BOX 2.75 X 2.1 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 10k %W RESISTOR 0757-0442
2 LOCK WASHER 2190-0016 1 100Q %W RESISTOR 0757-0401
2 NUT 2950-0001 1 5.11KQ2 %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

CONNECT ALL CABLES AS
NORMAL ON THE YO LOOP
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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.
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DUT
10: 1 DDDD;| FUNCTION GENERATOR
DIVIDER SEEEETe] _ ~
PROBE ,,5:s, 6ooo)g
\. NN ggoo|s . Ce—
UUUUE ooo O0 ooooo OO oooaoo
103’ sac 00 gaggg oo .
. ajo [=] o ocooao Q a0
YO LOOP R (o] T— —
IN SERVICE .0 0-0fC SIGNAL
POSITION 0.0 8o
.UO
03 0
-0-0 DEJ

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 . .......... ... i i HP 85668
Digital Voltmeter ....... ... i i HP 3456A
Function Generator . ....... ...ttt HP 3325A
OSCIllOSCOPE ..ttt e e e e e HP 1741A
Adapters:
3.5 mm (f) to Type-N(m) (2 required) ...................... HP P/N 1250-1744
BNC (fjtodualbanana ................. .. ciiin.. HP P/N 1251-2277
2] o 1= - HP P/N 1250-0781
Cables:
Semi-Rigid, SMA(m)to SMA (M) .......... ... ... ... HP P/N 08340-20124
BNC(m)toBNC(m)(2required) ...........covvvniivnan.. HP P/N 8120-1840

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 already 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] [.] [5] [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 pane! 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 detec-
tor assembly and reinstall the YO Loop into the DUT.

500 nS-div

Lo
!

l
ack—"1

1B mvsdiv

Figure 5-27. Typical Waveform at A49TP1
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5-10. 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 ......... ... HP 8566B
OSCIllOSCOPE ... i HP 1741A
Adapter, 3.5 mm (f)to Type-N(m), ............. .. ... ... .... HP P/N 1250-1744
(2 required)
Cable, SMA(M)toSMA(m) ........ ... ... ... iiin... HP P/N 08340-20124

HP 8341B Option 003

NOTE

In the test setup, two 3.5 mm (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]
c. 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.

DUT

Z-AX1S so6 oodon O oo oooa ||| 1OMHz OUT
7 aas & cas (O 92 2000 1
cood :céddd 00 od Q0000
QO O O © oco noooa
SWEEP
ouT RF OUTPUT
ADAPTER
3.5mm{f)
to N(m)
SPECTRUM ANALYZER
s G
REF
.O. Sd o oo ad EXT
0SC I LLOSCOPE R |
/—-—-—\ oo dd maod Q
oo Soooo S'?Eo
e O og 3 oac oo U
o 0?50 Sooos 322 O 522233 e
&»o OOO.UO noooo ood 00D C3I00Da0
7-AX1S 3: §§©§ = . O @0 O-
O,='cO 8 o8 50 OHM
° vaon” @ © O@J- INPUT
CHAN CHAN ADAPTER
A |8 3.5mm(f) to N(m)
\ CABLE (SMA TO SMA)
\. J
Figure 5-29. YO Delay Compensation Test Setup
5-58 Adjustments

HP 8341B Option 003



5-10. YO DELAY COMPENSATION, A54 (Cont’d)

BOTTOM VIEW

C

=] v[,

A54 Y0
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]

S3TATTS@meap o

HP 8341B Option 003
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5-10. YO DELAY COMPENSATION, A54 (Cont’d)

6.

10.

11.

12.
13.

14.

15.
16.
17.
18.
19.

20.
21.

22.
23.

Set the spectrum analyzer as follows:

Press [INSTR PRESET]

Press [CENTER FREQUENCY] then enter 7.2 GHz
Press [FREQUENCY SPAN] then enter 0 Hz
Press [SINGLE] Sweep

aooe

. Set the oscilloscope as follows:

a. Select A vs. B Mode _
b. Set Channel A Volts/Division to 0.5 V/DIV

‘c. 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.

Adjust the oscilloscope horizontal position to place beginning of the marker at the center line of
the screen.

Adjustments HP 8341B Option 003



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 [RECALL], 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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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

None
RF Section (Power Level Control)

Performance Test:
Service Section:

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 ABE3 and the balance is adjusted at the output of the sampler to obtain a sym-
metrical square wave of approximately 35 volts peak-to-peak to drive the phase-lock amplifier.

OSCILLOSCOPE

. 0990
DIGITAL VOLTMETER g o4 EE
. ‘a o °
F =) INPUT o 24O
g O
® 0

B Y

a a aoooaoaan-

Em— ccocoa. g0 cia | OLR50
Oooooocoocooocoocaoan I oy onan @

3.7 GHz OSCILLATOR l
T0
GROUND

ABR4

E3
JUMPER

N

T0
CONNECTOR
FOR €3

ABR8
BAL

NOTE
ONLY MAKE TEST EQUIPMENT CONNECTIONS AS DIRECTED IN THE PROCEDURE.

Figure 5-33. A8 3.7 GHz Oscillator Test Setup

Adjustments
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5-11. 3.7 GHz OSCILLATOR, A8 (Cont’d)

Equipment
Digital Voltmeter (DVM) . ... .. . e HP 3456A
OSCIllOSCOPE ... o e e e HP 1741A
10:1 Divider Probe .. ... o e e e HP 10004D
Procedure

1.
2.

Connect the DVM to A8R4 as shown in Figure 5-33.

Adjust A8C4 (100 MHz Peak) for minimum indication on the DVM. (This is maximum current
through ABR4 and A8Q2.)

. Turn the DUT to standby and remove the DVM connections from A8R4.

. Remove 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 voits to the oscillator.)

. 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.

. Adjust A8BR8 (BAL) for a 50% duty cycle square wave with approximately 35 Volts peak-to-peak.

. Turn the DUT to standby, remove the —10 Volt jumper, oscilloscope probe connections, and

reinstall ABES3 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
volts.
DIGITAL VOLTMETER DUT
,./ . N
o 0 ooooaonaoe . [:ggg
uunnuuuszzg:g; 87 Og-u.n'
olj o5
Ol 5.0.
Offo- o o-
%804
2loooo
ASTTPS | of0000
E oono
g
GROUND TO
aseTPe Qlal°°oo0
RAGND
Figure 5-34. Marker Band Crossing Test Setup
Equipment
Digital Voltmeter (DVM) . ... ... i i e e 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] [MHZz] [2] [Hz], and [SHIFT] [kHz] [1] [0] [O] [O]
[Hz]. (This writes decimal 1,000 to O address 13, R2.)

cQO00TN

3. Adjust A57R33 (MAN GAIN, Figure 5-35) for 10.0000 + 0.0005 Vdc at A57TP5 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:

Press [INSTR PRESET]

Press [START FREQ] then enter [4] [GHz]

Press [STOP FREQ] then enter [5] [GHz]

Press [SHIFT] [MHz] [2] [3] [Hz] [SHIFT] [kHz] [0] [HZz] to stop the sweep at the end of band
(5 GH2).

5. Connect the DVM to A57TP5 (SWEEP OUT), and DVM’s ground lead to AS8TP9 (RGND).

Qoo

6. Adjust A57R32 (EOS, Figure 5-35) for an indication on the DVM of 10.000 +0.0008 Vdc.
7. Press [CONT] SWEEP after each adjustment is made for an update of end of sweep indication.

8. Repeat Steps 6 and 7 until no further adjustment is needed.

BOTTOM VIEW

OO A57R33
e— MAN GAIN
(Manual Gain)

y ASTR32
/| EOS

|:J—— //, {End of Sweep)
L

AS7
. MARKER/
AN BANDCROSS

=l [

SWEEP OUT

AN

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 O @
T
© o a8 DIGITAL VOLTMETER
% Y P .
f o8 o a o noooooao- .
©° = Q & O 3§ B cccooo-
LO?ODDDDO@ @O@J ooocoooocaooonooQ o

LINPUT

A58

MOUNTED ON
EXTENDER BOARD
GROUND TO A58TP9 AGND
ASBTP4

ammaee AS8TP14

N .
0000 oo 00 Pggod ooo (d
gogg oo

O ge2 2 ges
pooo oo ooooo oo

oooo oo 5.

ouT

Figure 5-36. Sweep Generator Test Setup

Equipment
OSCIlloSCOPE . ..ottt e HP 1741A
Digital Voltmeter (DVM) . ... ... ...t HP 3456A
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 A58R4 (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
/ RESET
- A58R1
-
00O gd
SWP GAIN
A58R13
Vamn \\
N SWP TIME
D_ N A58R4
N
A58TP14
(ERROR)
% A58TP4
(MKR RAMP)

Figure 5-37. Sweep Generator Adjustments Location

~——— 10 MSEC ————==

Figure 5-38. Sweep Ramp at A58TP4
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‘ 5-13. SWEEP GENERATOR, A58 (Cont’d)

RESET ERROR ADJUSTMENT
6. Connect the oscilloscope to A58TP14 (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.)

. 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). '

aooe

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 A58TP10 = 94% of reading at
A58TP4 taken in step 11. EXAMPLE:

a. DVM reading in step 11 at A58TP4 = 9.9884 Volts
b. (0.94) (9.9884V) = 9.38909 Voits - .
c. Adjust A58R13 for DVM reading at A58TP10 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.
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S-14. UNLEVELED RF OUTPUT ADJUSTMENTS

Reference:

Performance Test: Maximum Leveled Output Power and Accuracy

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 middle of the passband. In the multiplying
bands, bands 2 and 3, 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 A22 and A26
assemblies are also performed in this procedure.

Equipment
OsCillosSCope .. oo PP HP 1741A
10:1 Divider Probe .. ... o HP 10004D
Digital Voltmeter (DVM) ... ... .. ... i HP 3456A
Negative Crystal Detector ............ ... ... .. coiiiuieenninnn... HP 8473C
Adapters:
35mm{f)to Type-N(Mm) ... ... . HP P/N 1250-1744
DualBananato BNC(f) .............. ... v, HP P/N 1251-2277
Optionat:
Power Meter .. ....... ... HP 436A
Power Sensor .......... .. HP 8485A

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 aliow the equipment to warm up for one half hour.

INITIAL SETTINGS

HP 8341B Option 003

NOTE

Once these initial settings have been made, it will be necessary to com-
plete this procedure and the Leveled RF Output adjustments.
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d) ‘
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Figure 5-40. Unleveled RF Output Adjustments Setup

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]. '
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

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).

A22

R42 R46 R43 R.47 R44 R50 RS55 R12
2B 3A 3B 4A C MIN CLAMP1

w N\ | g
\ b R10
KQ@EEE‘ D;I] Q/ CLAMP 3
D, I OuDUD]]J]@D[D

il
DI W MmDe [
I i@
SERNQ
DOEH[[H]]IDD[D]
T |
A26
R7 R43 R45  R47 R49 R51 R88
RN
s st 0] . o« COLOCoCacay
25 BB >
== o8 = =
o %%DB ng = L o
g5 eans US[] %
%E%EEOEEDEDDDEE
= OHS = =
= = = DDO O[P ]D %O[::

UL R LT E U T

Figure 5-41. Unleveled RF Output Adjustment Locations (1 of 2)
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

BOTTOM VIEW
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Fl'gurev5-41. Unleveled RF Output Adjustment Locations (2 of 2)
Adiustments

HP 8341B Option 003



—

/ ‘
A

5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

3. Press the UP ARROW [ ] 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 Cal
Constant Value Constant Value
2 100 53 0
3 100 56 ek
5 100 58 1
6 100 71 1024
7 100 72 ' 1024
9 1024 73 1024
10 1024 74 1024
11 1024 75 25
41 300 76 1000
50 0 77 —-25
51 0 78 25
52 0 80 -17

4. Ifthe A13 SYTM or the A22 RF clamp/SRD bias assembly has been replaced, preset the following

potentiometers (pots) to the position stated (see Figure 5-41):

Center the following:

A22R55 (MIN) A22R45 (2A) A22R46 (3A) A22R47 (4A)
A22R42 (2B) A22R43 (3B) A22R44 (4B)

Set the following fully clockwise:

A22R12 (CLAMP 1) A22R11 (CLAMP 2) A22R10 (CLAMP 3)

A22R50 (C)

5. Ifthe 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:

A28R24 (BP2 FREQ)  A28R25 (BP3FREQ)  A28R88 (KICK)

Set the following fully counter-clockwise:

A28R19 (DYS) A28R22 (DYO) A28R27 (BP2) A28R13 (DRP)
A28R28 (BP3) A28R82 (GAIN) A28R99 (BP1)

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.

HP 8341B Option 003 ' Adjustments
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d) ‘/

0.5 V/GHZ ADJUSTMENT

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) A26RA47 (X2)
A26R49 (X3) A26R51 (X4) A26R91 (GAIN)
7. On the DUT, press [CW] [1] [0] [MHz]. Adjust A28R67 (V/GHz) for a DVM indication of +5 mV
+0.5 mV. ‘
RESET ERROR ADJUSTMENT
8. Connect the oscilloscope to A58TP14 (ERROR).
9. Press [INSTR PRESET] on the DUT.

10. Adjust A58R1 (RESET, Figure 5-41, 2 of 2) for as close as possible to zero volt average on the _
oscilloscope. (See Figure 5-42.) .

,11'* On the DUT, press [CW] [1] [0] [GHz] and [RF] (RF power indicator off).

12. Connect DVM LO to A22TP1 (GND) and DVM HI to A22TP2 (S/H). Adjust A22R37 (OS) for a
0 +1 mV indication.

13. On the DUT, press [RF] (RF indicator on) to turn RF power on.

Figure 5-42. Reset Pulse to Zero Voltage Average ‘
N
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

SYTM TRACKING AND UNLEVELED SRD BIAS ADJUSTMENTS
14. 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]

15. Connect the oscilloscope and detector as shown in Figure 5-40. Set the oscilloscope to:

A vs B mode
CHAN A to 0.05 V/Div DC
CHAN B to 1 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

16. On the DUT, 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 2A/B or 3A/B controls clock-
wise 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 =0.1dB
below the squegging region.

16a. This step is optional.
Calibrating the Oscilloscope for dB/DIV

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 performing 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 grati-
cule 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.

1 The squegging region is an area where undesired oscillations of the YIG sphere or SRD (step recovery diode, both internal to .

the SYTM) are produced. Symptoms of squegging are power reversal (actual RF output power decreases as selected RF
output power is increased), power holes in the RF output, and spurious responses on the RF output.
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

17.

18.
19.

20.

21.

It the trace goes off the osciloscope display in the following adjustments, adjust the vertical
position and/or sensitivity controls to view the entire trace on the display.

Adjust A22R45 (2A) to optimize the power in the first half of the display.
Adjust A22R42 (2B) 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 =0.1 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. Oncethe 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
2A counter-clockwise to eliminate the squegging. Adjusting 2A to eliminate squegging in the
center of the band will hopefully force the SRD BIAS test point (A22TP3) into a slight upward
slope.

Adjust A28R6 (OFST) and A28R82 (GAIN) for optimum power across the entire display.

Repeat step 17. After this, disconnect the detector and connect the scope probe to A22TP3 (SRD
BIAS) as shown in Figure 5-40. Adjust the scope’s vertical sensitivity to view the waveform on
TP3. If TP3 exhibits a slight upward slope, as shown in Figure 5-43, proceed to step 20. If TP3
exhibits a flat or downward slope, adjust 2A until a upward slope is displayed on TP3 (do not
adjust 2A more than 1/8 of a turn). If adjusting 2A does not provide an upward slope on TP3, adjust
2B until a upward slope is displayed on TP3 (do not adjust 2B more than 1/8 of a turn). If neither of
these adjustments provide an upward slope on TP3, repeat steps 15 through 19.

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.

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
>1dB above the maximum leveled power specification for the DUT in band 2 (6.9 to 13.5 GH2). 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 <1 dB above the maximum leveled power specification, press [RECALL]
[1] on the DUT and repeat steps 15 through 21.

Adjustments HP 8341B Option 003
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S5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)
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Figure 5-43. Oscilloscope Display of SRD Bias Waveform

Band 3 Adjustments
22. 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 display the swept RF output.

23. Access Cal Constant 73 by pressing [SHIFT] [GHz] [7] [3] [SHIFT] [ENTRY OFF] on the DUT.
Using the DUT's rotary knob, adjust Cal Constant 73 to peak the power at the beginning of the
band. Valid range for Cal Constant 73 is 0 to 2048.

24. Adjust A28R99 (BP1) CCW, so that the oscilloscope display indicates a mistracked signal at the
high end of the band, (power drops =3 dB). This potentiometer may need to be adjusted several
turns before any effect is observed. Now adjust BP1 CW, so that the display indicates a power
peak. Continue adjusting BP1 slowly CW and you should see power dip then peak again. This
effect will be more pronounced in the upper half of the band (16.75 to 20 GHz). Adjust BP1 CCW to
the dip. This dip indicates the center of the passband.

25. 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 A22R46 (3A) to optimize the power in the first half of the display.
Adjust A22R43 (3B) 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 =0.1 dB.

HP 8341B Option 003 Adjustments
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

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.

26. Repeat steps 24 and 25.

27. 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 <1 dB above
the maximum leveled power specification, press [CONT] on the DUT and repeat steps 23 through
27.

SYTM Auto Tracking

28. 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].

RF CLAMP ADJUSTMENT
29. On the DUT press:

[START FREQ] [2] [.] [3] [GHz]
[STOP FREQ] [7] [GHz]

[SWEEP TIME] 3] [0] [0] [mSEC]
[POWER LEVEL] [2] [0] [dBm]

Adjust A22R12 (CLAMP 1), CCW to eliminate any squegging. The CLAMP 1 adjustment can be
adjusted such that the maximum leveled power specification can not be met. In such cases, it is
appropriate to leave some squegging.

NOTE

The ALC loop may oscillate if the CLAMP adjustments are adjusted in
the EXT mode.

30. On the DUT press:

[START FREQ] [6] [.] [9] [GHZz]
[STOP FREQ] [1] [3] [.] [5] [GHz]

If any squegging is noted on the scope display, adjust A22R11 (CLAMP 2) to eliminate it. Do not
adjust CLAMP 2 such that the maximum leveled power output specification can not be met.

SYTM DELAY COMPENSATION ADJUSTMENTS BY BAND
Band 3 Delay Compensation

31. Connect the scope and detector as shown in Figure 5-40. The scope should be set for A vs B
mode.
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

A
32. Press the following key sequence on the DUT: \\

[INSTR PRESET]

[START FREQ] [1] [3] [.] [3] [5] [GHz]
[XTAL]

[SWEEPTIME] [5] [0] [0] [msec]
[SAVE] [1]

[SWEEPTIME] [AUTO]

[SAVE] [2]

[SINGLE]

[SAVE] [3]

[RECALL] [2]

33. 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 right.

34. Access Calibration Constant 75 by pressing the following key sequence on the DUT:

[SHIFT] [GHz] [7] [5] [Hz)
[SHIFT] [MHz] [1] [2] [Hz]
[SHIFT] [kHz] [2] [2] [Hz]

NOTE

The range for the delay compensation 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 7 should be lowered, A28R22 (DYO)
and A28R19 (DYS) readjusted, and then the SYTM DELAY COMPENSA-
TION ADJUSTMENTS BY BAND procedure should be repeated.

35. 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.

36. Adjust A28R19 (DYS) for optimum power in the second half of the display. Iterate between steps
35 and 36 until optimum power is achieved across the band.

37. 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).

38. 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 the Band. If either of the
above conditions are not met, repeat steps 35 through 38.

39. lterate 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 35 through 39.
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Band 2 Delay Compensation
40. 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] [GHz]

[SWEEPTIME] [5] [0] [0] [msec]

[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.

41. 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.

42, 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 41 and 42.

43. 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 41 through 43.

Band 1 Delay Compensation
44. 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] [GHZz]
[STOP FREQ] [7] [.] [0] [GHZ]
[SWEEPTIME] [5] [0] [0] [msec]
[SAVE] [1]

[SWEEPTIME] [AUTO]

[SAVE] [2]

[SINGLE]

[SAVE] [3]

[RECALL] [2]
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

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.

45. 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 is 0 to 131) to optimize the power
across the entire band.

46. 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 2 dB below the slow sweep
speed trace (register 1) at any point. If this condition is not met, repeat steps 45 and 46.

47. 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 45 through 47.

Multiband Delay Compensation Adjustments
48. 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.
49. 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].

50. Access Cal Constant 3 by pressing the DOWN ARROW step key. Using the DUT'’s rotary knob,
adjust Cal Constant 3 (range is 0 to 131) to optimize the power in band 3.

51. Access Cal Constant 2 by pressing the DOWN ARROW step key. Using the DUT’s rotary knob,
adjust Cal Constant 2 (range is 0 to 131) to optimize the power in band 2.

52. 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.

2 Squegging in band 1, 2.3 to 7.0 GHz, is seen as large power drop outs and spurious signals on the RF output. Band 1
squegging is a function of input power into the SYTM and cannot be adjusted out. Band 1 squegging will only occur if
maximum available power is requested from the DUT (i.e., maximum unleveled power). Since this is the case, band 1
squegging will normally not occur when the DUT is set to maximum specified power and below.
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5-14. UNLEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

53. Press the UP ARROW 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.

54. 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 48 through 54.

55. 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 48 through 55.

56. 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.
57. Press the following key sequence on the DUT:

[50] [Hz] (Resets Cal Constant 1 to 50)
[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].

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 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 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 ............. . .. il HP 83408 Option 001
10dB Attenuator ... i e HP 8493C Option 010
Y15 = HP P/N 0955-0307
Spectrum ANAIYZEr ... .. ...ttt e HP 8566B
Adapters
35mmf)toType-N(m) ....... ... . . . i HP P/N 1250-1744
35mm@Eto35mm(f) ... HP P/N 5061-5311
Adiustments HP 8341B Option 003
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Figure 5-44. Unleveled Squegging Test Setup

58. Connect equipment as shown in Figure 5-44. 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.

59. 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] [MHZ] 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.

60. 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] [MHZz] for a step size
of 100 MHz. Press [MANUAL] SWEEP and enter [7] [GHz]. The mixer IF frequency is now 600
MHz.
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61.

62.

63.

64.

65.

Set the spectrum analyzer as follows:

FULL SPAN i e e e e e e 0-25GHz
RES BW e 300 kHz
VIDEO BW L 100 kHz
START FREQ ... . e 590 MHz
STOP FREQ ... e e e e 800 MHz
REFERENCE LEVEL .. .. ... e e —10 dBm
ATTEN e e 0dB

Press HOLD to retain these settings. The 600 MHz IF signal should be near the left side of the
spectrum analyzer CRT.

¥ *

600 MHz IF Example of squegging

Figure 5-45. Unleveled Squegging Displayed on Spectrum Analyzer

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 will appear
as low level signals. A squegging response will appear as a higher amplitude signal as shown in
Figure 5-45. If squegging occurs at DUT frequencies below 10 GHz, adjust A22R45 (2A) slightly
CCW to eliminate squegging. If squegging occurs at frequencies above 10 GHz, adjust A22R42
(2B) to eliminate the squegging. Note, if the control is adjusted and there is 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] [3]1 [.] [5] [GHz]. Press [STOP FREQ] and enter [2] [0] [GHZ]. Press [MANUAL] and enter

[1] (3] [1 [5] [GHz].

Using the step keys as described in step 62, step through band 3. If squegging occurs below 15
GHz, adjust A22R46 (3A) slightly CCW to eliminate the squegging. If squegging occurs above 15
GHz, adjust A22R43 (3B).
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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.
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Figure 5-46. Logger Temperature Compensation Test Setup
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Equipment
Power SUPPlY ... e HP 6294A
Digital Voltmeter (DVM) ... ... . . i e e HP 3456A
1 Megohm Resistor .......... . ... .. HP P/N 0757-0059
O1puFCapacitor ... ... . HP P/N 0160-0168
ExtenderBoard ............. ... ... . . . i, P HP P/N 08350-60031

Procedure

1. Disconnect AC power cable from the DUT and allow it to cool for at least two hours.

2. Disconnect cables W26 and W27 from A25J2 and A25J1 respectively (Figure 5-47), and remove
the A25 PC board from the instrument.

A25

R109 EX—
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Figure 5-47. ALC Detector A25 Temperature Compensation Adjustments Location

3. Install an Extender Board in place of A25.

4. Setthe 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.

5. Connect the test equipment as shown in Figure 5-46 with cable W27 connector connected to an
SMB-to-BNC adapter. '

6. 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 5-46.
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7.

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:

Ry = (Rym — 100) X 24000/(R; + 4000)
where: .
Ry = Corrected Video Resistance in High Band
Rym = Vym = Value measured in step 7 above.
R; = 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 5-46.

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 5-46.

Note indication on the DVM. This value is Vy,, for low band and will be used for calculations in
step13.

Calculate “Corrected Video Resistance in Low Band,” R, as follows:
Ry = (Rym — 680) X 24000/(R; + 4000)
where:
Ry, = Corrected Video Resistance in Low Band
Rym = Vym X 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

Ryy (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

HP 8341B Option 003 Adjustments 5-89



5-90

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 - 3) and low band (band 0), there are separate
adjustments for the high bands and low band.

The DUT is set to 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 is set using the ENTRY keys. The
power is measured with a power meter and if necessary adjustments are made until the power meter
indication is correct at each DUT power level.

Adjustments

Equipment
Power Meter . ... e e e HP 436A
PowWer SeNSOr ... e HP 8485A
Digital Voltmeter (DVM) .. ... . . i i i HP 3456A
POWEr SUPPIY ..o e e HP 6294A
Adapter
35mmHToType-N(M) .....oivi i HP P/N 1250-1744

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 low band, and the high
bands +14 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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15. Connect the equipment as shown in Figure 5-48. 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] to turn
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.
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Figure 5-48. 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, +14 dBm, and +10 dBm.
When selecting a new power level, press [SHIFT] [PWR SWP] [desired power level] [dBm].

See Figure 5-49 for more information that may help to reduce the number of iterations required.
For example, if the +14 dBm indication is 0.1 dB low (+13.9 dBm), adjust for 0.05 dB high
(+14.05dBm). Then when the +10 is adjusted to +10 dBm, the + 14 will move close to the correct
level. :
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Figure 5-49. Typical ALC Adjustment Response Curves
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Table 5-8. High Band ALC Adjustment

DUT Power Level Associated Adjustment Check Limit Adjustment Limit

—20 dBm A25R34 (H-20) 0.3dB 0.2dB
—10 dBm Calibration Constant #47* 0.1dB 0.02dB

0dBm Calibration Constant #44* 0.1dB 0.02 dB

10 dBm A25R39 (H+10) 0.1 dB 0.02 dB

14 dBm1 A25R24 (+20) 0.2dB 0.05dB

* Access Calibration Constant Number 47 by entering the following: [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. If all power meter indications are within the test limits, check at power levels from —20 dBm to
+15 dBm in 5 dB steps.

18. Press [CW] and enter [1] [.] [5] [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. If not, rotate the RPG counter-clockwise until the
dashes appear (note that the UNLEVELED annunciator will be on at this time). Zero the power
meter in “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).

19. 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].

1 1f A22R12 (CLAMP 1) adjustment is set too high, it is possible for the DUT to be unable to produce a +14 dBm power output.
Turn A22R12 CW to remove the effects of the clamp. Readjust A22R12 upon compietion of all ALC adjustments.
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5-15. ALC ADJUSTMENTS (Cont’d)

Table 5-9. Low Band ALC Adjustment

DUT Power Level Associated Adjustment Check Limit Adjustment Limit
—20 dBm A25R33 (L-20) 0.3dB 0.2dB
—10 dBm Calibration Constant #46* 0.1 dB 0.02 dB
0 dBm A25R108 (LOFS) 0.1dB 0.02 dB
10 dBm A25R38 (L+10) 0.1dB 0.02 dB

There is no low band +20 dBm adjustment.

* Access Calibration Constant Number 46 by entering the foilowing: [SHIFT] [GHz] [4] [6] [Hz] [SHIFT] [MHz] [1] [2] [Hz] [SHIFT]
[kHz] [2] [2] [Hz].

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

21.

22.

NOTE

The negative external Xtal leveling adjustments include two variable
resistor adjustments (+3 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 5-50 for more information
that may help to reduce the number of iterations required. Note that the
curve rotates about the —30 dBV level.

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, +3 dBV, 0 dBV, —30 dBV, and —60 dBv.

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]. o
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Figure 5-50. Typical External Leveling Response Curves
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5-15. ALC ADJUSTMENTS (Cont’d)

23. Press [POWER LEVEL] and enter [0] [dBm]. Adjust Calibration Constant Number 48 for a DVM
indication of —1.00 volts +0.01 volts. Access Calibration Constant Number 48 by entering the
following: [SHIFT] [GHz] [4] [8] [Hz] [SHIFT] [ENTRY OFF].

NOTE

If the DUT becomes unleveled (begins squegging), reduce power or turn
RF power off, wait =45 seconds then increase power to the desired
level.

24. Press [POWER LEVEL] and enter [3] [dBm]. The ENTRY DISPLAY REF level should be +3 dBV.
Adjust A25R88 (EXHI, see Figure 5-47) for a DVM indication of —1.41 = 0.02 volt. The +3dB
adjustment will affect the 0 dBV level as well. To minimize the number of iterations, over adjust the
+3 dBV level, then when the 0 dBV level is adjusted, the +3 dBV level will be close. For example,
if the +3 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.

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] [MHZz] [1] [2]
[Hz] [SHIFT] [kHz] [2] [2] [Hz]. Adjust Constant 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 5-51 with the power supply set to 0 Vdc. Allow
the equipment to warm up for at least 30 minutes.

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).

Adiustments HP 8341B Option 003
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5-15.

32. Adjust the power supply for +0.3 Vdc. The power meter indication should be between 2.18 to
2.38dB. If the indication is not in this range, adjust A26R91 (AM GAIN, Figure 5-52) for a power
meter indication within the given range.

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.

ALC ADJUSTMENTS (Cont’d)

DUT
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Figure 5-51.

AM GAIN Adjustment Test Setup

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] [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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ALC ADJUSTMENTS (Cont’d)
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Figure 5-52. AZ26 Linear Modulator Component Location Diagram
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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 is 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 signai 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 5-53. Leveled Power SRD Bias Adjustment Test Setup
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

Equipment
OSCIllOSCOPE ..ttt e e HP 1741A
10:1 Divider Probe, 2 Required .......... ... tiiiiiinnnnannennns HP 10004D
Negative Crystal Detector ............ .ot irinininnnennn HP 8473C
Digital Voltmeter (DVM) .. ... ... e HP 3456A
Adapters:
35mm ) —Type-N(Mm) ... HP P/N 1250-1744
Dual Bananato BNC (f} ......... i, HP P/N 1251-2277
BNC(f) —ClipLead ..........ci it " HP P/N 8120-1292
Procedure

INITIAL SETTING

1.

Center A22R50 (C) and A22R55 (MIN).

MODULATOR OFFSET

2.

2.

3.

Connect the DVM to A26TP3 (MOD LVL). Preset A26R88 (MO) fully clockwise (Figure 5-54). Turn
the DUT’s LINE switch ON and allow 30 minutes warm up.

,a_wgcvtin/MeJrar. A
Adjust the front panel rotary knob for a DVM indication of 0.00 volts, then note the POWER dBm
display reading. Adjust A26R88 (MO} counter-clockwise until the POWER dBm reading indicates
a peak of output power. If the output power cannot be peaked, adjust A26R88 (MO) counter-
clockwise to decrease the POWER dBm indication by 0.2 dB.

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

Disconnect the DVM and connect the oscilloscope as shown in Figure 5-53.
Set the oscilloscope as follows:

DISPLAY .. e MAIN

CHAN A 0.1 v/Div DC COUPLED

TRIGGER . oo e e A

TIME DIV e e e 1 mSEC
To view channel B

CHAN B . 1 v/Div DC COUPLED

TRIGGER . o B

TIME DIV o e e 1 mSEC
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Figure 5-54. SRD Bias Adjustments on A22 and A26
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

7.

On the DUT, press [INSTR PRESET] [SHIFT] [CF] and enter [1] [0] [0] [MHZ] for a CW step size
of 100 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 [CF] [7] [GHZz], [VF] [1] [0] [0] [HZ]. This puts the DUT in power sweep from
—20to +20 dB.

Save this instrument state by pressing [SAVE] [1].

The oscilloscope display should look similar to Figure 5-55.

LEVELED POWER SRD BIAS ADJUSTMENT

8.

10.

11.

Adjust A22R55 (MIN), so that the most positive peak on the MOD LVL waveform is at its most
negative voltage.

Adjust A22R50 (C), so that the MOD LVL waveform is straight and at its most negative voltage.
When the A22R50 is adjusted properly, the MOD LVL waveform is a straight ramp indicating
constant SYTM conversion efficiency over its entire input range. ALso, the ramp is at its most
negative value indicating maximum conversion efficiency.

On the DUT, press [RECALL] [11[CW] [7] [GHZz]. Set the oscilloscope for DISPLAY CHOP, CHAN
A to 0.5 V/Div, and CHAN B to 0.5 V/Div.

Using the DUT’s UP ARROW and DOWN ARROW 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 A22R50 (C) and A22R55 (MIN). If an adjustment is made, step through the
entire band again, making sure every step is optimized or acceptable if all the steps cannot be
optimized.

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.
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

12. Connect CHAN A of the oscilloscope to A26TP3 (MOD LVL). Connect CHAN B to A25TP2 (DET).
Set up the oscilloscope as follows:

ISP LAY . e CHOP
CHAN A 0.05V Div DC COUPLED
CHAN B ... 0.05v/Div DC COUPLED
TRIGGER ... .. e EXT. POS.
TIME/ DIV ..o e i e e e e 5mS
SWEEP VERNIER ... . e s ON

13. On the DUT, press [INSTR PRESET] [SWEEP TIME] [5] [0] [msec]. Press [SHIFT] [PWR SWP]
[-1[2] [0] [dBm]. Press [PWR SWP] [4] [0] [dBm]. Press [SHIFT] [CF] [2] [0] [0] [MHZ] and then
[AM] to turn AM on. Press [CW] [1] [0] [MHZ].

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. .

A. TYPICAL DET WAVEFORM

T
— N

™ ADJUST TO
THIS POINT

B. TYPICAL MOD LVL WAVEFORM C. TYPICAL MOD LVL MINUS DET WAVEFORM

Figure 5-56. Typical MOD LVL and DET Waveforms for ALC Loop Gain Adjustment
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. 5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

NOTE

In steps 14 through 17, 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.

14. 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.

15. 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. :

16. 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.

17. On the DUT, press [CW] [1] [3] [.]1 [5] [GHz]. Using the DUT’s step keys, step the CW frequency
through band 3 from 13.5 to 19.9 GHz and adjust A26R49 (X3) for the most horizontal line across
band 3.
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Figure 5-57. Leveled Bias Adjustment Setup, Bands 2 and 3

LEVELED BIAS, BANDS 2 AND 3

18. 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].

. 19. Set the 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.
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

20. Using the DUT’s front panel rotary knob (RPG), vary the ALC level from —20 dBm to +20 dBm.

21.

22.

23.

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 A22R50 (C) counter-clock-
wise 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.

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.

f\*,—v"«w -

Figure 5-58. Oscilloscope Display with Squegging Present

On the DUT, press [START FREQ] [1]1[3][.]1[5] [GHz] [STOP FREQ] [2] [0] [GHZz] [SHIFT] [PWR
SWP] [-] [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 A22R50 (C) 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.

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 A22R50 (C) counter-clockwise
until the squegging is gone.

Repeat step 22 for ALC levels of —5 dBm, —10 dBm and —15 dBm.
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

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 is 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 ............... ... . i, HP 83408 Option 001
10dB Attenuator ......... ... ... ... HP 8493C Option 010
MiXer . HP P/N 0955-0307
Spectrum Analyzer ......... ... .. HP 8566B
Adapter:
35mm\) ToType-N(M) ... . HP P/N 1250-1744

24. 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.

25. Press the LO [INSTR PRESET]. Press [START FREQ] and enter [6] [.] [4]1 [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 LO to CW at 6.4 GHz.

26. 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] [MHZz] for a step size of 100 MHz. Press [MANUAL] SWEEP and
enter [7] [GHz]. The mixer IF frequency is now 600 MHz.

27. Set the 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 FREQ to 800 MHz. Set REFERENCE LEVEL
to —10 dBm. Set ATTEN to 0 dB. Press HOLD to retain these settings. The 600 MHz IF signal
should be near the left side of the spectrum analyzer CRT.

28. 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 A22R50 (C) 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.

HP 8341B Option 003 Adjustments
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5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

NOTE

Test for squegging at power levels from maximum leveled power to —20

dBm in 5 dB increments.
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Figure 5-59. Leveled Squegging Test Setup

29. 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., 15, 10, 5). Repeat step 28 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.

30. For band 3, press the LO [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].

31. On the DUT, press [START FREQ] and enter [1] [3] [.] [§] [GHZz]. 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] [GHz].

32. Using the step keys as described in step 28, step through band 3. If squegging occurs, adjust

A22R50 (C) slightly CCW to eliminate the squegging.
NOTE

Test for squegging at power levels from maximum leveled power to —20

dBm in 5 dB increments.

Adiustments
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‘ 5-16. LEVELED RF OUTPUT ADJUSTMENTS (Cont’d)

33. On the DUT, press [SHIFT] [PWR SWP] and enter the maximum ALC power level that wili be a 5
dB increment below max leveled power (i.e., 10,5). Repeat step 32 at this power level. Enter the
next 5 dB increment and repeat step 32 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 Option 003.

Figure 5-60. Squegging Displayed on Spectrum Analyzer
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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.

DUT 0SCILLOSCOPE

= oo . 6 0@ gg@

ans &oss O 98 Po0%o0

ooad :a aa 00 oo gg@n

O O O ooo oooan @. oagca ,@ é O E

SWEEP RE Lo P’ @ © 0 @ J

OUPUT ouTPUT CH A CH B
r—J POWER METER
o Ao, S recoroe
.omm
to N(m) coo o :1 ﬁJ
@ - Ollol-
POWER SENSOR
L
Figure 5-61. RF Output Power Flatness Setup
Equipment
OsCilloSCOPE .. oot HP 1741A
Power Meter ... ... .. HP 436A
POWer SeNSOr ... .. i HP 8485A
Power Sensor ... HP 8481A
Adapter: -
35mm(f) — Type-N(M) ... o, HP P/N 1250-1744
(required for HP 8341B to HP 8485A 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 following equation:
Endpoint (dB) = —10log(endpoint(%)/100)
Calculate the slope as follows:
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 < 0.02on
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] [GHz] [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] [HZz] 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, and 13.5. 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.

Repeat these adjustments until the flattest trace is obtained from 2.4 to the maximum DUT RF

Output frequency.
BREAKPOINT BREAKPOINT
1POT 2 POT

- s\

CAL CONSTANT 1
NO. 14 CAL NOVSTANT GaL coNsTANT
) NO. 16
2.3 GHz 9 GHz 19 GHz 20 GHz

Figure 5-62. Relationship of Flatness Adjustments Diagram

‘
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5-17. RF OUTPUT POWER FLATNESS ADJUSTMENT (Cont’d)
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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.
3

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] [MHZz] [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 following 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 following equation.

Calculate the value of P using the following equation:

P = (1.044 X P3) — (0.044 X P4)

Adiustments HP 8341B Option 003



‘ 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. On the 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. Onthe DUT, press [SHIFT] [PWR SWP] [0] [dBm] to decouple the RF attenuator and the ALC and
to setthe 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 Rise, Fall, and Delta Time; Pulse Modulation Accuracy; and
Puise Modulation Video Feedthrough

Service Section: RF Section

Description

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 is 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 - 3)

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 . ........ ... HP 8340B Opt. 001
Pulse Generator ......... ... e e HP 8012B
OSCIllOSCOPE ...ttt e e e e HP 1741A
10:1 Divider Probe ... .. e HP 10004D
Y5-I HP P/N 0955-0307
Digital Voltmeter (DVM) . ... ... . i e HP 3456A
AMPIfiEr e HP 8447F
Low Pass Filter ........ ... ittt HP P/N 9135-0260
10dB Attenuator ..........c.. i [ HP 8493C Option 010
Adapters:
3smm@ftoType-N(Mm) ... ..o HP P/N 1250-1744
BNC(fJtoDualBanana .............. ... iiiiininnnn.. HP P/N 1251-2277
BNC T80 ..ttt e e e e e HP P/N 1250-0781
Procedure

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:

DI P LAY e CHOP
MODE .. e e MAIN
MAGX5 ........... ... ... .. e e e e ON
CH A e 0.005 V/Div AC COUPLED
CH B .o e s 5 V/Div 50 Ohms
TIME DIV .. e e e e s 2 usec

Connect CH A probe to A26TP2 (DET)
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Figure 5-65. Pulse Adjustments Location
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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. On the DUT, press [INSTR PRESET]. Press [PULSE] ON. Press [CW] and enter [5] [GHz]. Press
[SHIFT][PWR SWP] and enter [0] [dBm]. Use the step keys to step in 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 lit).

5. Set the oscilloscope to 1 usec/Div. the CH A trace should be similar to Figure 5-66.

Pl i

/

\4
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 [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].
c. 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 is 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 usec/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.
SLOW PULSE MODULATION FINE ADJUSTMENT

16. Connect the equipment as shown in Figure 5-68. 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.

17. Set the oscilloscope as follows:

DISPLAY CHANNEL B
CHAN A 0.1 V/Div, 50 Ohms
CHAN B . 5 V/Div, 50 Ohms
TRIGGER .. ... INT., CHAN B
TIME/Div . 5 usec

18. Setup 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 inputis +12V —20V so do not overdrive the input.

19. 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.

20. On the LO, press [INSTR PRESET] [CW] [1]1 [.1[9] [5] [GHz] [POWER] [LEVEL] [1] [0] [dBm].

21. 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).

22. 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 cycie).
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5-18. PULSE ADJUSTMENTS (Cont’d)
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Figure 5-68. Slow Pulse Modulation Fine Adjust Setup

BIAS SAMPLE AND HOLD PROCEDURE
23. Connect the equipment as shown in Figure 5-69.
24. Set the pulse generator for a 1uSec pulse with a greater than 2uSec period.
25. On the DUT press:

[INSTR PRESET]

[CW] [1] [0] [GHz]

[POWER LEVEL] [1] [0] [dBm]

Cruise]

Adjustments
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5-18. PULSE ADJUSTMENTS (Cont’d)

26. Set the oscilloscope as follows:

. Bo L2,

DISPLAY . ..ttt e e e CHAN A

CHAN A oo e 1V/DIV-DC-COUPLED -°Sv AC
CHANB ............... AR 0:005"V/DIV-DC-COUPLED-50Q S v
MAG X5 oot ettt e e ON

TIME/DIV . et 0:2uSEC/DIV

Connect the oscilloscope to A22TP3 (S/H).

o .0X%

27. Adjust A22R21 (DELAY) for the most positive voltage at the dip. Refer to Figure 5-70.
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Figure 5-69. Bias Sample and Hold Adjustment Setup
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Figure 5-70. Pulse Input vs. Sample/Hold Waveform
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5-19. EXTERNAL MODULE LEVELING ADJUSTMENT

Reference

Performance Test: External Leveling
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.

The DUT’s external leveling circuit allows a positive or negative crystal detector to be used in the
external leveling loop. A negative crystal detector is used in this adjustment but a positive polarity
crystal detector (HP 8473C Option 003) may be substituted.

DuT DIGITAL VOLTMETER
,_/ N
I—EEEESEEE O Qe
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Ao ddao o ocooowooocao
s86 & odo () 22 L
cood :ocdd 00 a8
EXT AF
INPUT OUTPUT
ADAPTER
ﬁ 3.5mm(f)
to N(m)
DETECTOR
\ )

BNC TEE

Figure 5-71. External Module Leveling Adjustment Setup

Equipment
Digital Voltmeter (DVM) .. ... ... . . e HP 3456A
DeteCtOr ... e HP 8473C
Adapters:
3S5mmf)toType-N(M) ... .o HP P/N 1250-1744
BNC(fitoDualBanana ..............oiuiiiirniinnnnean. HP P/N 1251-2227
BNC T . ..ottt e e HP P/N 1250-0781

HP 8341B Option 003 - Adjustments
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5-19. EXTERNAL MODULE LEVELING ADJUSTMENT (Cont’d)

Procedure

1.

Connect the equipment as shown in Figure 5-71. 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] [HZz] 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 froht panel rotary knob, adjust Cal Constant 35 (range is —100 to 4100) 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.
o4 4

On the DUT, press [SHIFT] [XTAL] [#}{0] [dBm] to set the external module power to ++0 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
03V2mV. ©//V

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 10-8 dBm.

£0

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].

Adjustments HP 8341B Option 003
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Section 6. Replaceable Parts

INTRODUCTION

This section contains information for ordering parts. The actual parts tables are placed together with
their respective assembly troubleshooting information. At the end of every service function group
there will be a listing of parts. A listing of all of the SOURCE'’s assembly part numbers is included in
this section for quick reference (Table 6-2).

Table 6-1 list abbreviations used in the parts lists.

TWO-YEAR WARRANTY AND RESTORED EXCHANGE PARTS

Table H-1 (located in service function group H, Volume 3) lists the assemblies that are available for
exchange or are under two-year warranty.

REPLACEABLE PARTS LISTS

. Each of the replaceable parts tables is organized as follows:
® Electrical assemblies in alpha-numerical order by reference designation and option.
® Chassis-mounted parts in alpha-numerical order by reference designation and option.
® Miscellaneous parts. '
The information given for each part consists of the following:

The Hewlett-Packard part number.

Part number check digit (CD).

The total quantity (Qty) in the instrument.

The description of the part.

A typical manufacturer of the part in a five digit code.
The manufacturer’s part number for the part.

~oQaoUp

The total quantity for each part is given only once - at the first appearance of the part number in the
list.

ORDERING INFORMATION

To order a part listed on any of the replaceable parts lists, quote the Hewlett-Packard part number
with its check digit, indicate the quantity, and address the order to the nearest Hewlett-Packard office.

options), instrument serial number, description and function of the part, and the number of parts

. To order a part that is not listed on any of the lists, quote the instrument model number (including
} required. Address the order to the nearest Hewlett-Packard office.

HP 8341B Option 003 Replaceable Parts 6-1



Table 6-1.

Reference Designations and Abbreviations (1 of 3)

REFERENCE DESIGNATIONS

A Assembly FL ...................... Fiter S ......... .. ... .ot Switch
AT ... Attenuator, Isolator, H ................... Hardware T ........ S Transformer
Limiter, Termination J ........... Electrical Connector TB .............. Terminal Board
B ...l Fan, Motor (Stationary Portion), Jack TP .................. Test Point
C Capacitor K ....................... Relay U ............. Integrated Circuit,
CP . Coupler L ................. Coil, Inductor Microcircuit
CR ....... Diode, Diode Thyristor, M ...................... Meter V ................ clectron Tube
Step Recovery Diode (SCR), MP .............. Miscellaneous VR ............ Breakdown Diode
Varactor Mechanical Part (Zener), Voltage Regulator
DC .......... Directional Coupler P ........... Electrical Connector W .......... Cable, Transmission
DS ...... Annunciator, Lamp, Light (Movable Portion), Plug Path, Wire
Emitting Diode (LED), Signaling Q ...... Silicon Controlled Rectifier X ...................... Socket
Device (Audible or Visible) (SCR), Transistor, Triode Thyristor Y .................. Crystal Unit
E ....Miscellaneous ElectricalPart R ..................... Resistor (Piezoelectric, Quartz)
F oo Fuse RT ................. Thermistor Z ..... Tuned Cavity, Tuned Circuit
ABBREVIATIONS
A CBL ... ... Cable E
Ao, Across Flats, Acrylc, G . Camar ol <. Enamel (insulation,
Air (Dl'y MethOd)' Ampere CHAM ................ Chamfer E-MODE : anEcehment, Xtel?\:lodn)
ADJ .......... ‘AdeSt’ AdeStment CHAN ................. Channel E;’ROM ..... n anceméant ob|e
AL e Aluminum — coax ... Coaxial  programimabie Read Onl Momor,
ALC ..ot Alcohol, com ...l Commercial, Common  gxaLo o e chding. Exoisan
Automatic Level Control - coNN .. .. .. Connect, Connection, gxt .. " E )t(c ud ":,g'E i(c oy
AMP ... ... ........ Amperage ' Connector 0 Tttt & tormel. Ex 9"5'9';;
AMPL ... Amplifier  conNT ... ... Contact, Continuous, xternal, Extinguis
zzEé ................ An:dizled Control, Controller F
.................. nalog .
ASSY (LI hssomby SONV viee o Comener ... Fanvenhet, Farag, Femate,
ASTBL ................. Astable Candle Power, Centipoise, . Film, (Rgsstor), Fixed,
ATTEN ............. Attenuation, Conductive Plastic, Cone Point Flange, Flint, Flourine, Frequency
Aftenuator  cpp ... ..., Crepe, Crimp FOTHRU -+ - - Feed Through
AWG ...... American Wire Gauge CTR ... Center FEM ... .. ... .. . Female
CURRNT ...........00. Current [T rrrererner e Flange, Female
Connection; Flip Flop
8 FL oo, Flash, Flat, Fluid
BCKT .............. Bracket D FLEX .................. Flexible
BD ... Board, Bundle FLG ................ PR Flange
BE ............ Baume, Berylium D ........ Deep, Depletion, Depth, FLTR ............. Filter, Floater
BFR ............. Before, Buffer Diameter, Direct Current FT ....... Current Gain Bandwidth
BLK ......... Black, Blank, Block D/A ............ Digital-to-Analog FM .- ... Flange, Male Connection;
BNC ......... Type of Connector DAP ............ Diallyl Phthalate Foam, Frequency Modulation
BSC \iiiiiiiieiaaaian, Basic DB ........ Decibel, Double Break Product (Transition Frequency);
BVR ........ Reverse, Breakdown DC .............. Direct Current, Feet, Foot
Voltage Double Contact FXD ... Fixed
DBL ..........cc.in... Double G
c DCDR ........civunnt. Decoder
DEG ................... Degree GEN ......... General, Generator
C ........ Capacitance, Capacitor, DIA .................. Diameter GHZ ................. Gigahertz
Center Tapped, Centistoke, DIFF ................ Differential GP ....... General Purpose Group
Ceramic, Cermet, DIP ........ Dualin-LinePackage GL ...................... Glass
Circular Mil Foot, Closed DO ....Package Type Designaton GRN ........... e Green
Cup, Cold, Compression DRVR ................... Driver GRV .................. Grooved
6-2 Replaceable Parts HP 8341B Option 003



Table 6-2. Reference Designations and Abbreviations (2 of 3)
H MCD .............. Millacandela PL-MTG ......... Plate Mounting
. MICPROC ....... Microprocessor PLSTC ................. Plastic
Honnenn Henry, Hermaphrodite, ' 7" "7 Miniature, Minimum, PN ................ Part Number
High, Hole Diameter, Hot, Hub Minor, Minute PNP ..... .00 Positive Negative
Inside Diameter, Hydrogen vy p Mold, Molded Positive (Transistor)
HD ... Hand, Hard, Head, ;" """ """ Magnetized Material POLYC ........... Polycarbonate
_Heavy Duty (Restricted Articles Code), POLYE ............... Polyester
HEX ...... Hexadecimal, Hexagon, Millimeter POLY! ............... Polyimide
Hexagonal 5 Metal Oxide, Milliounce, POS ........... Position, Positive
HGT .o Height Molybdenum POZI .......... Pozidrive Recess
MOD ........... Model, Modified PRCN ................ Precision
i Modular, Modulated, Modulator PRIM .................. Primary
MOM .............. Momentary, PRL ................... Parallel
IC e Collector Current, Motherboard PRP ............ Purple, Purpose
Int_e_gra_ted Circ_uit MTG ................. Mounting P/S .............. Power Supply
D 'dent'f'cat'%‘iva 'r:‘;'t‘;f MILC ...oovvvennn.... Metalic PT .......... Part, Pint, Platinum,
................. Point, Pulse Time
P Forward Current, vy iy xe Multigf:)::: PVC ..., Pcc)>ly\}inleJChloride
Intermediate Frequency i yg . Multiplier PW .......... Power Wirewound,
IMPD ... Impedance  pyw Music Wire Pulse Width
IN o Inch, Indium - C Milliwatt
INP ..o Input Q
INS ...... Insert, Inside, Insulation,
Insulator N QUAD .............. Set of Four
INT ........... Integral, Intensity, N-CHAN ............. N-Channel R
Internal Metal Oxide Semiconductor ,
INTL ....... Internal, International NB ... ............... Niobium RBN ................... Ribbon
INV . Invert, Inverter NCH .................. Notched RCVR ................ Receiver
NEG .................. Negative RECT - Rectangle, Rectangular,
J NH ... Nanochenry Bectlfler
NM ...... Nanometer, Nonmetalic RES ------- Research, Resistance,
JFET ........... Effect Transistor NO ... ... Normally Open, Number Resistor, Reso'!ﬂ!on
NPN ... Negative RET .............. - - - Retaining
K Positive Negative (Transistor) EEI """""" gag!o Erequency
NS ............... Nanosecond, ' ccirerecees adlo Frequency
[ Kelvin, Key, Kilo, Non-Shorting, Nose .. — '“t;gg:ﬁ:t%?
KB oo, T nop NYE e rion (Polyamide) pp 1L Rocker
RND ................... Round
o RPG ..... Rotary Puise Generator
L (0]} 1 I Octal RR ................ -+....Rear
LED .. .. Light Emitting Diode OD ................. Olive Drab, RVT .............. Rivet, Riveted
LG ... Length, Long Outside Diameter
LIN ......... Linear, Linear Taper, OP ................. Operational S
Linearity OPT ..... Optical, Option, Optional SCR ....... Screw, Scrub, Silicon
LK o Link,Lock OXD .................... Oxide Controlled Rectifier
LKG .......... Leakage, Lockin SEC ................ Secondary
LKWR ............. I?ockwashe?' p SER .............. Serial, Series
LS ........... Loudspeaker, Low SGL ..., Single
Power Schottky, Series Inductance PAN-HD .............. PanHead SHFT .................... Shaft
LUM ... Luminous PC .......... Picocoulomb, Piece, SHLDR ............... Shoulder
Printed Circuit SI ........... Silicon, Square Inch
M PC. ........... ... Printed Circuit  SIG ........ . Signa], Significant
PCB ........ Printed Circuit Board SIP ....... Single In-Line Package
M L Male, Maximum, Mega, PD ......... Pad, Palladium, Pitch SKT ............... Skirt, Socket
Mil, Milli, Mode, Momentary, Diameter, Power Dissipation SLDR .................. Solder
Mounting Hole Centers, PF ....... Picofarad; Pipe, Female SM ...... Samarium, Seam, Small,
Mounting Hole Diameter Connection; Power Factor Square Meter, Sub Modular,
MA . Milliampere PKG .................. Package Subminiature
MACH ............... Machined PL ................ Phase Lock, SMB ....... Subminiature, B Type
MAX ... Maximum Plain, Plate, Plug (Snap-On Connector)
HP 8341B Option 003 Replaceable Parts 6-3



Table 6-1.

Reference Designations and Abbreviations (3 of 3)

SNP ... ... Snap TO .............. Package Type w
SPCL .........oiiiiit, Special TPL ........... .0, Triple .
SQ i Square TRIG ........ Trigger, Triggerable, W _---.-.-.- Watt, Wattage, White,
SST tovvivnnns Stainless Steel Triggering, Trigonometry WB ................. Wide Band
STDF tivveeennnnns, Standoff TRMR ................. Trimmer Wide, Width, Wire
SZ e Size TRN ......oovvvn... Turn, Turns WD oot Width, Wood
TTL ...t Tan Translucent,
T Transistor, Transistor Logic e
T ... ... Tab Width, Taper, Teeth, U XSTR ...t Transistor
Temperature, Tera, Tesla, ycp ... ... .. Microcandela
Thermoplastic (Insulation), net . Undercut
Thickness, Time, Timed, Tooth, g~~~ "7~ "°°°°° Microfarad Y
Turns Ratio, Typicat ~  ~~ """ 7Tttt A
TA ... Ambient Temperature, YIG ..o Yytrium-iron-garnet
Tantalum v YTM ........ YIG Tuned Multiplier
TC i Thermoplastic V ........... Vanadium, Variable,
TFE ..... Polytetrafluro - ethylene, Violet, Volt, Voltage 2
Teflon VA ................ Volt Ampere
THD .......... Thread, Threaded VDC ........ Voits, Direct Current ZN-P ................ Zinc Plate
THK .. i Thick VID ...........ccvvnnnn Video ZNR .................... Zener
6-4 Replaceable Parts HP 8341B Option 003
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Table 6-2. Assembly Part Numbers (1 of 2)

Reference Designator
and Description

Part Number

Service

Function Group

A1 Alpha Display

A2 Display Driver

A3 Display Processor

A4 Not Assigned

AS Keyboard

A6 Keyboard Interface

A7 Lower Keyboard

A8 3.7 GHz Oscillator

A9 Low Band Pulse Modulator
A10 Directional Coupler

A11 High Band Detector

A12 Low Band Splitter/Det
A13 SYTM & SYTM Microcircuit
A14 Power Amplifier/Detector
A15 Low Band Low Pass Filter
A16 High Band Mod/Splitter
A17 Low Band Mixer

A18 Low Band Power Amp.
A19 Capacitor Assy.

A20 RF Filter

A21 Pulse Modulator Driver
A22 RF Clamp/SRD Bias

A23 FM Driver

A24 Attenuator Driver

A25 ALC Detector

A26 Linear Modulator

A27 Level Control Assy.

A28 SYTM Driver

A29 Reference Phase Detector
A30 100 MHz VCXO

A31 M/N Phase Detector

A32 M/N VCO Microcircuit & Bias
A33 M/N Output Assy.

A34 Reference M/N Motherboard

08340-60007
08340-60182
08340-60008
N/A
08340-60010
08340-60011
08340-60012
5086-7309
5086-7372
0955-0125
08340-60130
5086-7434
08340-60296

~08341-66027

9135-0191

5086-7304

5086-7374

5086-7217

08340-60258
08340-60261
08340-60290
08340-60267
08340-60222
08340-60293
08340-60263
08340-60284
08340-60237
08340-60256
08340-60034
08340-60035
08340-60036
08340-60091
08340-60038
08340-60039

S086-15Co

G
G

o

N/A

mmmmmmIIIIIUIII—IIIII’\IIIIIIOC)O

/Eﬁ SN UICE]
LG EETL

HP 8341B Option 003
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Table 6-2. Assembly Part Numbers (2 of 2)

and Description

Reference Designator

Part Number

Service
Function Group

A35 Rectifier

08340-60002

6-6 Replaceable Parts

A36 PLL1VCO 08340-60042 C
A37 PLL1 Divider 08340-60043 C
A38 PLL1 IF 08340-60044 Cc
A39 PLL3 Upconverter 08340-60045 C
A40 PLL2 VCO 08340-60046 C
A41 PLL2 Phase Detector 08340-60162 - C
A42 PLL2 Divider 08340-60048 Cc
A43 PLL2 Discriminator 08340-60049 C
A44 YIG Osc. & Bias Assy. 5086~7323. ~ 7430 D
Ad45 Directional Coupler -+ 0955-0098 D
A46 7 GHz Low Pass Filter 9135-0165 D
AA47 Sense Resistor Assy. 08340-60094 D
A48U1 YO Sampler 5086-7292 D
A48/A49 Sampler Amp. & Phase Det 08340-60260 D
A50 YO Loop Interconnect 08340-60219 D
A51 10 MHz Reference Oscillator 08340-60183 B8
A52 Positive Regulator 08340-60179 |
A53 Negative Regulator 08340-60161 |
A54 YO Pretune/Delay Compensation 08340-60217 G
A55 YO Driver 08340-60215 G
A56 —15V Regulator 08340-60029 |
AS57 Marker Bandcross 08340-60014 F
A58 Sweep Generator 08340-60154 G
AS9 Digital Interface 08340-60226 F
A60 Processor 08340-60193 F
A61 Not Assigned N/A N/A
A62 Main Motherboard 08340-60289
A63 90 dB Step Atenuator 08340-60175
A64 Low Band Low Pass Filter 0955-0205 H

B Reference Loop —M/N Loop

C 20 —30 Loops

D Sweep Generator —YO Loop

E Motherboard —Wiring List

F Controller Section

G Front Panel —Rear Panel

H RF Section (Power Level Control)

I Power Supplies -—Fan

HP 8341B Option 003



Sceves e

}
|
[-;' ;;@’.;::M




8341B-04
‘SERVICE N O T E

SUPERSEDES: None
- HP 8341B Synthesized Sweeper

Serial Numbers: 0000A00000 / 9999A99999

Rear Panel to Front Panel Retrofit Instructions

Duplicate Service Notes: -

8340A-22
8340B-05
8341A-11

Situation:

This service note contains the parts and process required to retrofit an 8340A/B and
8341A/B option 004 (rear panel output with attenuator) to a standard unit (front panel
output with attenuator), and from an option 005 (rear panel without attenuator) to an
option 001 (front panel output without attenuator).

This retrofitting can be done to any unit and any serial number.

Solution/Action:
. Order parts and follow process.

Continued
DATE: 06 January 1993
ADMINISTRATIVE INFORMATION
SERVICE NOTE CLASSIFICATION:
MODIFICATION AVAILABLE
ACTION B PERFORMANCE ENHANCEMENT
CATEGORY: AGREEABLE TIME [0 SERVICE/RELIABILITY ENHANCEMENT
LOCATION B CUSTOMER INSTALLABLE AVAILABLE UNTIL: January 1994
CATEGORY: ] ON-SITE
[J HP LOCATION
AUTHOR: DM ENTITY: 5300 ADDITIONAL INFORMATION:
‘ © 1993 HEWLETT-PACKARD COMPANY b HEWLETT
: PRINTED IN U.S.A. (/7 PACKARD
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Page 2

Parts:

Procedure:

Option 004 to Standard Retrofit

Service Note 8341B-04

RF Connector Bracket 08340-20076
Cable Attenuator to Front Panel 08340-20117
Screw (1) 2360-0333
Screw (1) 2360-0122
Resistor 2.37K 1% .125W 0698-3150
Resistor 2.61K 1% .125W 0698-0085

Option 005 to Option 001 Retrofit

RF Connector Bracket 08340-20076
Cable Attenuator to Front Panel 08340-20121
Screw (1) 2360-0333
Screw (1) 2360-0122
Resistor 2.37K 1% .125W 0698-3150
Resistor 2.61K 1% .125W 0698-0085

This process applies to the HP 8340A/B and the HP 8341A/B. The steps are identical
for each of the 4 products.

1. Switch the instrument to STANDBY. Remove the power cord. Remove the top

cover.

2. Completely remove the front panel (you must disconnect A62J9, J15, J16, J26,
A61W1P1, W1P2, and the ground wire connected to A6P2).

3. Disconnect the A62J10 SMB cable (front of instrument).
4. Disconnect the sense resistor assembly cable (A47W1) from connector A62J29.
Unscrew the ground lug next to A62J29.



Service Note 8341B-04 Page 3

5. Remove the semi-rigid cable W3 (connects YO loop output to the A16
. modulator/splitter).

CAUTION

The A63RF attenuator and the A10 directional coupler connectors

are 3.5 mm, and the RF output cable connector is SMA. Take extreme
care when disconnecting or connecting an SMA cable and a mating 3.5 mm
connect. The SMA cable center conductor must align with the 3.5 mm
connector center conductor. If there is any axial force on the cable when
disconnecting the SMA fitting, the 3.5 mm connector center conductor can
be damaged.

6. Disconnect the RF output cable from the attenuator (standard instrument) or the
directional coupler (option 005).

7. Remove the RF output cable and connector. Remove the cable from the connector.
Attach the connector to the bracket and connect the new cable (08340-20117 on
standard unit and 08340-20121 on option 001).

8. Remove the front panel plug button labeled RF OUTPUT.

9. Remove the pem (pressed in nut) from front panel next to the RF connector (see
figure 1). This nut is a pressed in part. To remove the pem drive it out by putting a
screw into the pem from the bottom side and a socket on the other side for support
while driving it out. Take care in removing the pem, if the frame is broken a new
front frame will need to be installed.

Front Frame
(Rear View)

(_)<- RF Port

Lower _X_<- Penm
Left |
Ccorner
Figure 1
‘ 10. Connect the RF output cable to the attenuator (standard instrument) or to the

directional coupler (option 001).
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11.

12.

13.
14.
15.

16.

17.

18.

Service Note 8341B-04

Secure the RF output connector’s mounting bracket on the front frame using
1 (2360-0333) screw in the second hole from the end.

For proper alignment of the RF output connector and cable W19 or W20, you may
need to install both screws that mount the RF output connector bracket. If this is
the case, the mounting bracket screw closest to the instrument’s side panel must be

removed before installing the front panel.

On standard instruments tighten the connectors on the directional coupler to
attenuator cable, and the connectors on the attenuator to the RF output cable.
On Option 004 instruments tighten the connectors on the directional coupler to
RF output connector cable.

Reinstall the front panel and reconnect the cables removed in steps 2 through S.
Install the plug in the hole for the rear panel RF output.
Remove the A27 level control assembly.

Replace A27R70 jumper wire with a 2.37K ohm resistor (0698-3150) and add
A27R71 a 2.61K ohm resistor (0698-0085).

To access and change the calibration constants to reflect the retrofit to front RF
output, press:
[SHIFT] [GH] [5] [9] [Hz]
[SHIFT] [MHz] [1] [2] [Hz]
[SHIFT] [KHz] [2] [2] [Hz]
Cal Constant 59 - For instruments retrofitted to a standard configuration (front RF
output with attenuator), add 200 to the value of calibration constant 59 (shown in

the entry display). With the keyboard, enter this new number, and press [Hz]. This
turns off the attenuator switching at an ALC level of -12dBm.

Cal Constant 60 - For both retrofits (from rear to standard and option 004) cal
constant 60 needs to be reset. To access cal constant 60, press the up arrow step
key. Subtract 4 from the cal constant value. Enter the new number and press [Hz].
This removes the rear panel calibration constant configuration.

To store the working calibration data (and the new values for cal constants 59
and 60) in the protected area, press:

[SHIFT] [MHz] [1] [4] [Hz]

[SHIFT] [KHz] [5] [3] 4] [9] [Hz]

Enter the new values for the cal constants 59 and 60 on the calibration data hard
copy, located under the instrument top cover.

Perform steps 1 through 31 of the flatness verification and adjustment procedure
in paragraph 5-38 of the HP 8340 Operating and Service Manual.

Because the values for the cal constants 13 through 16 were changed in step 18,
store the new values in protected data by pressing:

[SHIFT] [MHz] [1] [4] [Hz]
[SHIFT] [KHz] [5] [3] [4] [9] [Hz]



Service Note 8341B-04

19. To access cal constant 13, press:
[SHIFT] [GHZz] [1] [3] [Hz]
[SHIFT] [MHz] 1] [2] [Hz]
[SHIFT] [KHz] [2] [2] [Hz]
Note the value of cal constant 13 in the ENTRY DISPLAY, and update the cal
constants hard copy to reflect the new value.
20. To access cal constants 14 through 16, press the up arrow step key.
Update the cal constants hard copy to reflect the new values.

21. Verify the instruments’ operation by performing the frequency range and CW mode
accuracy test in paragraph 4-10, and the maximum leveled output power and power
accuracy test in paragraph 4-14 of the Operationg and Service Manual.

Page 5
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WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of delivery. 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.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OR 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-
Packard 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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Chapter 1. General Information

Introduction

For your convenience, this supplement provides information to assist you in using the HP
8340A/B and 8341A/B Attenuator Calibration and Operation Verification Test Software, HP
part number 08340-10009, provided with this document. The information begins with a gen-
eral overview of the software, continues with the equipment required and modifications which
can be made by the operator, and finally ends with how to run the tests.

Format of the Disc Containing the Software

The test software included with this documentation is being supplied on a double sided 3.5”
microfloppy. Any access to or copying of the programs on the software disc requires the use
of a double sided 3.5’ microfloppy disc drive. Two examples of this type of disc drive are the
3.5 floppy drive in the HP 9133H and the 3.5" floppy drives in the HP 9122D.

Test Capability

The Attenuator Calibration and Operation Verification Test Software provides the capability to
perform a semi-automated operation verification of the HP 8340A, 8341A, 8340B, and 8341B
synthesized sweepers in addition to a complete calibration (adjust and test) of the 90 dB step
attenuator included with many of the synthesizers.

The operation verification portion of the test software is intended to provide a 90% confidence
level of the operation of the synthesizer. The operation verification is designed for use as an
incoming inspection of the synthesizers or as a verification of instrument operation after an
instrument repair. The performance tests provided in the operation verification are CW fre-
quency accuracy, output power accuracy and flatness, and maximum leveled power. In addi-
tion, a phase lock loop diagnostic, an ALC accuracy verification, and a utility for displaying the
internal calibration data are also provided.

The attenuator calibration portion of the test software provides the capability to adjust and
verify the performance of the internal 90 dB step attenuator included with many of the synthe-
sizers. In addition to this, a semi-automated performance test for the frequency switching
time specification is provided. Both the 90 dB step attenuator adjustment and frequency
switching time performance test can only be performed using the automated test supplied
with this software. These tests should be used to supplement the manual adjustments and
tests provided in the HP 8340A, 8341A, 83408 and 8341B operating and service manuals.

Test Record

Depending on the test which is performed, the test results will be presented in either tabular or
graphical form. The test data includes test limits and the instrument’s performance. During
the testing, the operator is given a choice of either outputting the test data to the CRT of the
system computer or to an external printer. Printed copies of the test data may be used as a
permanent test record.

HP 8340A/B and HP 8341A/B General Information



1.6

General Information

Make a Copy Before Use

Before running the test software or making any changes to the software’s configuration, you
should make a copy of the master disc supplied with this documentation. The master should
then be stored in a safe place and the copy used for daily testing.

In order to make a copy of the master disc, you will need either two double sided 3.5"
microfloppy disc drives or one fixed disc drive and one double sided 3.5 microfloppy disc
drive. Two disc drives which may be used are the HP 9133H or the HP 9122D. In addition, the
media on which the copy is made must be capable of storing the entire software (i.e., either
another double sided 3.5 inch floppy or a fixed disc). The storage space requirements for this
revision of software is approximately 650 kbytes.

When copying the software onto another 3.5 inch, double sided microfloppy, you must first
initialize your blank floppy. When initializing your floppy, you must specify the interleave factor
and also the format to be used during initialization. The required interleave factor is 2 and the
required format is 3 (1024 bytes/sector). The initialize command you would execute from your
computer's keyboard is as follows:

INITIALIZE “Address of the disc drive containing your blank floppy",2,3

An example would be: INITIALIZE *:,700,1",2,3. This would initialize a disc at HP-IB address
700, drive 1 and would set the disc’s interleave factor to 2 and format to 1024 bytes/sector. If
you do not initialize your blank 3.5 inch, double sided microfloppy in this manner, you will not
have sufficient space on the disc to copy the software!

For your convenience, a copy program has been included on the master disc supplied with
this document. This program allows you to copy the files on the master disc to either an
initialized fixed disc or another 3.5 double sided floppy. When copying the master to another
3.5" floppy, insert the master disc into drive 0 of your double sided 3.5" disc drive and insert
an initialized 3.5” floppy into drive 1. The name of the copy program is “Copy’’. After your
floppy has been initialized, load the copy program “Copy’’ from the master disc and respond
to the prompts provided. To ensure that you do not erase the programs on the master disc,
you should Write Protect the master. .

Anomaly Reporting

As with all software, an anomaly may occur. Notify the nearest Hewlett-Packard sales and
service office when a software anomaly is observed. Use the software notification form
located at the end of this manual.

Software Support Information

The software support provided by Hewlett-Packard for the HP 8340A/B and HP 8341A/B
Attenuator Calibration and Operation Verification Test Software, HP P/N 08340-10009, is
limited to the correction of anomalies found while using this test software with the test equip-
ment recommended in Chapter 2 of this document. Any deviation from the equipment recom-
mended in Chapter 2 will not be supported by Hewlett-Packard. In addition, the software
modifications which the operator is allowed to perform is limited to the mass storage address,
data storage address, and the test equipment address modifications described in Chapter 3
of this document. Modifications made to the software beyond those described in Chapter 3
will not be supported by Hewlett-Packard.

HP 8340A/B and HP 8341A/B
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Chapter 2. Required Test Equipment

2.0 Introduction

This chapter provides a description of the test equipment and operating system requirements
for the attenuation calibration and operation verification test software.

2.1 Technical Computer
Technical Computer: HP 9836A (HP 236) with > 1 megabyte of memory.

The Attenuator Calibration and Operation Verification software is also directly compatible with
the HP 9816 (HP 216) and HP 9826 (HP 226) technical computers provided they also have > 1
megabyte of memory.

If you wish to use an HP 9000 Series 300 computer, the Attenuator Calibration and Operation
Verification Software is compatible with the HP 98580A Option 008 system. This system
includes an HP Model 310 (with 1 megabyte of memory), a 35731A monochrome monitor, a
46020A keyboard, Basic 4.0, and the 98546A video board for Series 200 display compatibility.

2.2 Disc Drive
m Disc Drive: HP 9133H or HP 9122D
&

RN ¢ The critical requirements of the disc drive used to run the Attenuator Calibration and Opera-
tion Verification Software is that the disc drive media be capable of storing > 650 kbytes of
information on one disc and that the disc drive is compatible with the HP 9000 Series 200 or
Series 300 technical computer you are using.

The HP 9122D is recommended because of its low cost and the convenience provided by the
dual, double sided 3.5" floppy disc drives. The HP 9122D provides full compatibility with the
Attenuator Calibration and Operation Verification Software in addition to the convenience of
running the test software and storing the test data on the same type of media. The HP 9122D
also simplifies the task of making a working copy of the test software.

The HP 9133H is recommended because it provides additional storage capability for other
software you may have, allows convenient storage of the test data on either the fixed disc or a
3.5” floppy and also simplifies the task of making a working copy of the test software.

For some additional information regarding mass storage and data storage requirements,
refer to paragraph 3.1.

HP 8340A /B and HP 8341A/B Required Test Equipment



2.3 Operating System

Operating System:

N
\

)

4

HP Basic 3.0 and the HP Basic 3.0 binary extensions listed below or HP
Basic 4.0 and the HP Basic 4.0 binary extensions listed below. If you are
using the Series 300 computer recommended in paragraph 2.1, you

must use HP Basic 4.0.

Name Description

GRAPH Graphics

GRAPHX Graphics Extensions
10 1/O

MAT Matrix Statements
KBD Keyboard Extensions
CLOCK Clock

MS Mass Storage

ERR Error Messages
CS80 CS80 Disc Driver
HPIB HP-IB interface Driver

Note that when HP Basic 3.0 or 4.0 is loaded into your technical computer’'s memory, the
binary extensions must also be loaded. The binary extensions can either be loaded by using

the “LOAD BIN’' command or by configuring your HP Basic 3.0 or 4.

0 operating system to

include the binary extensions (this is the most convenient way). For more information regard-
ing configuring an operating system, refer to your HP Basic 3.0 or 4.0 User’'s Guide under the

heading "“Configuring Basic Systems".

2.4 Test Equipment

Local Oscillator?

HP 8340A Option HO1

or HP 8340A/B Option 001

Spectrum Analyzer?
Frequency Counter2 . ....... ... ... ... .. . i i,
Power Meter . ... .. .
Power Sensor . ... e
Power Sensor . ... e
Universal Counter?
Amplifiert .. e
Step Attenuator (calibrated at 1 MHz)!
Printer

Attenuator (10dB)! ... ... ... e
. Attenuator (20 dB)
MiXer! L e
Low Pass Filter?

......... HP 3585A
HP 5343A Option 011
. HP 436A Option 022
HP 8481A
HP 8485A
HP 5316A
......... HP 8447F
.......... HP 355D
HP 2673A

or HP 2225A
HP 8493C Option 010
HP 8493C Option 020
.. HP P/N 0955-0307
.. HP P/N 9135-0260

1. Required for the Attenuator Calibration Tests only.
2. Required for the Operation Verification Tests only.

Required Test Equipment
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Adapters:

APC 35 (f)to APC 3.5 (fy(2required) ..................... HP P/N 5061-5311
APC35(ftoType N(M) ... HP P/N 1250-1744
APC35(fNtoType N(f)3 ... .o HP P/N 1250-1745
SMAMtOBNC(f). ... HP P/N 1250-1200
Type N(M)toBNC (2 ... ..o oo HP P/N 1250-0780
Cabiles:
Semi-rigid coax, SMA(mM)to SMA(m) .................... HP P/N 08340-20124
BNC (m)to BNC(m)(7required) .................cvvnnn. HP P/N 8120-1840
3.5inch Diskettes (Box of 10) ......... .. i HP 92192A

In addition, a minimum of 5 HP-IB cables will be required to run the tests (includes connection
to disc drive and printer).

Yoo
N
1. Required for the Attenuator Calibration Tests only.
4 2. Required for the Operation Verification Tests only.
) 3. Required for testing an HP 8340A/B only.
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Chapter 3. How to Configure the Software

3.0 Introduction

This chapter describes the mass storage and data storage requirements, addressing, and the
modifications which are allowed for configuring the software to match you mass storage and
data storage devices. Also described is the HP-IB addressing of the test equipment and what
modifications can be made.

3.1 Mass Storage and Data Storage Requirements

Mass storage in this document refers to the storage location of the test software and the
location of the user generated calibration data files (described in Chapter 6). The test software
includes all of the program files and data files supplied on the Attenuator Calibration and
Operation Verification disc (with the exception of “Copy”). The total mass storage require-
ment is 650 kbytes. With this mass storage requirement, the disc drives which may be used
are limited to a double sided 3.5’ microftoppy disc drive (700 kbytes storage capability per
floppy disc) or a fixed disc drive with > 650 kbytes of storage capability.

Data storage in this document refers to the storage location of the test result data files. All of
the tests (with the exception of CW frequency accuracy and loop thrasher) store the test result
data onto the designated data storage device. The data storage requirements per instrument
is approximately 15 kbytes.

3.2 Mass Storage and Data Storage Addressing

The software comes configured for immediate use on an HP 9122D which is set to HP-IB
address 700 or on an HP 9133H which is configured for one volume and is set to HP-IB
address 700. With either of these disc drives, the mass storage device is drive 0 and the data
storage device is drive 1. For your convenience, the appropriate switch settings and some
other additional information about the disc drive configuration is provided in the next two
paragraphs.

HP 9122D - Set to HP-IB address 700 (the HP 9122D’s HP-IB DIP switch is set up with
switch 1 up and switches 2, 3, and 4 down). When using the HP 9122D, the test
software disc is placed in drive 0 (left hand drive, HP-IB address **,700,0”')
and an initialized disc, which will be used for test data storage, is placed in
drive 1 (right hand drive, HP-IB address **:,700,1").

HP 9133H -  Set to HP-IB address 700 (make sure the thumbwheel on the rear panel is set
to 0). Set the HP 9133H’s rear panel configuration dial to 0 or 1. Make sure the
hard disc drive (drive 0) is initialized and has either HP BASIC 3.0 or 4.0
loaded along with the binary extensions mentioned earlier. As mentioned in
paragraph 2.3, Operating System, the binary extensions should be part of the
HP Basic 3.0 or 4.0 operating system. When using the HP 9133H, the test
software is located in drive O (fixed disc drive, HP-IB address ‘*:,700,0"’) and
an initialized disc, which will be used for test data storage, is placed in drive 1
(floppy disc drive, HP-IB address ‘*:,700,1"). For more information regarding
the initialization and addressing of the HP 9133H, refer to the **Using Your HP
9133H Disc Drive’’ manual supplied with the HP 9133H. The chapter you need
to refer to is Using Your HP 9133H With Series 200 BASIC 3.0.

HP 8340A /B and HP 8341A/B How to Configure the Software
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The software comes already configured for either of the disc drives listed above (provided the
disc drive settings are as shown). If you wish to use a different HP-IB address for the disc
drive or select a different number of volumes on the HP 9133H (above configuration dial
setting selects one volume), you must modify a few lines of code in the software in order for
the software to run. Paragraph 3.3 provides the details on modifying the software. if you use
the settings listed above, no modification is required.

Modifying Mass Storage and Data Storage Addressing

Six system variables located in the overhead program FS_MANAGER, subprogram
Mass_stg_init, are used to define three addresses (storage locations); one address for the
test software, one for the test result data files, and one for the user generated calibration data
files (described in Chapter 6). Each address requires two system variables; the first system
variable is used for the directory pointer and the second for the mass storage unit specifier.
Table 1 lists the six system variables, what address they define, and what type of system
variable they are. Figure 1 provides a listing of the subprogram Mass_stg—init which shows
the current configuration of the system variables and their location. The balance of this sec-
tion describes the use of the directory pointer and the mass storage unit specifier in this
software and should give some insight as to what changes would need to be made to the
system variables to accommodate different storage media. The descriptions supplied assume
that you are familiar with the operation of your disc drive. Before making any changes, you
should read through the directory pointer and mass storage unit specifier descriptions in this
section and determine what modifications need to be made. When you are ready to perform
the modification, you should then read PERFORMING THE MODIFICATION at the end of this
section.

Table 1. System Variables

Address Defined

System Variable Type

Manager_sys$
Msus$
Dut_dir$
Dut_msus$

Test Software
Test Software
Test Result Data Files
Test Result Data Files

Directory Pointer
Mass Storage Unit Specifier
Directory Pointer
Mass Storage Unit Specifier

How to Configure the Software

Calfactor_dir$
Cf_msus$

Calibration Data Files
Calibration Data Files

Directory Pointer
Mass Storage Unit Specifier

DIRECTORY POINTER DESCRIPTION

The following describes the use of the directory pointer in the test software. Although
Manager—_sys$ is referred to specifically, the description regarding the usage of the directory
pointer applies to all three directory pointers.

Manager_sys$ defines the directory pointer for the test software. Since the HP 9133H and
9122D do not use directories for organizing information on the disc, the directory pointer,
Manager_sys$, is set to the null string in the program (i.e., Manager_sys$="""). For a disc
drive which uses directories and thus requires the directory pointer to be defined,
Manager_sys$ should be changed to reflect the label of the directory where the test software
is stored.

Example: Manager_sys$="/8340TEST/" or Manager._sys$=""/APPLIC/8340TEST/").

Note that the slashes required for the directory pointer are included on both ends.

HP 8340A /B and HP 8341A/B
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MASS STORAGE UNIT SPECIFIER DESCRIPTION

The following describes the use of the mass storage unit specifier in the test software.
Although Msus$ is referred to specifically, the description regarding the usage of the mass
storage unit specifier applies to all three mass storage unit specifiers.

Msus$ is the mass storage unit specifier which defines the address for the test software.
When using an HP 9133H set to one volume and HP-1B address 700 or an HP 9122D set to HP-
IB address 700, Msus$ would be set as follows: Msus$="":,700,0". This designates drive 0 as
the storage location for the test software. When using other disc drives or another address,
you would need to set Msus$ to reflect the address of you disc drive. Two examples could be;
Msus$=":REMOTE 21,3 (when using a shared resource management system) or
Msus$=":,700,0,0"" (when using an HP 9133H set to more than one volume).

PERFORMING THE MODIFICATION

After you have determined the modifications which need to be made to the system variables,
you should perform the following.

1. Bootup HP Basic 3.0 or 4.0 with the appropriate binary extensions needed to operate
your system. If using an HP 9133H or 9122D, the binary extensions listed in paragraph 2.3
are all you need.

2. LOAD "FS_MANAGER".
3. EDIT Mass_stg_init.

4. Scroll to the system variables which need to be modified and make the appropriate
changes. Enter each line after modifying.

5. Check the system variables to ensure that the modifications you made are correct.

6. If the storage media you are using for the test software is a double sided 3.5"" microfloppy,
you will need to PURGE 'FS_MANAGER".

7. RE-STORE "FS_MANAGER".

HP 8340A /B and HP 8341A/B How to Configure the Software
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!
1283 Mass _stg_init:! . )

1284
1285
1286
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324

B b sme 4 dm G Sas Gam b em b b s

This subprogram must initialize the variables for a particular
implementation of 'MANAGER'.

COM /Mass_storage/ Manager_sys$,Menu_storage$

COM /Mass storage/ Dir p01nter$ Msus$

COM /Dut_storage/ Dut dir$[50],Dut_msus$(50]

COM /Janitor mode/ Jan mode$[12]

COM /Calfactor_strg/ Calfactor dir$[50],Cf msus${30]
COM /cConfig/ Mass stg sys$([30]

COM /Enhancements/ On$[1],0ff$[1],Flash$(1)

COM /Keyboard/ INTEGER Hil keyboard

Manager sys$ Directory pointer for System program files.

Menu_storage$ Directory pointer Menu files.

Dir pointer$ Directory pointer for Subsystem data files. (NOT USED)

Msus$ Mass storage unit specifer for menu's and subsystems

Dut_dirs$ Directory pointer for DUT data files

Dut msus$ Mass storage specifier for DUT data files

Calfactor dir$ Directory pointer for test system cal files

Cf msus$ - Mass storage specifier for cal files

Mass stg sys$ Mass storage system specifier ('HARD DISC' or 'FLOPPY')

ons Display enhancement to turn inverse video ON

Off$ Display enhancement to turn enhancement OFF

Flash$ Display enhancement to turn flashing ON é\
--------------------------------------------------------------- ! !
Manager_ sys$="" :

Menu_storage$=Manager sys$
Dir pointer$=Manager sys$
Msus$=":,700,0"

\

Dut_ dirg="v
Dut_msus$—":,700,1"

]

Calfactor_dir$="Manager syss$"
Cf msus$=Msus$
[}

Figure 1. Program Listing, Mass__stg_init
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3.5

HP 8340A /B and HP 8341A/B

HP-IB Addresses of the Test Equipment

The Attenuator Calibration and Operation Verification test software has been written to drive
specific HP-IB test equipment. Although the test equipment which is required can not be
changed, the HP-IB addresses for the test equipment can be modified. Table 2 below lists the

. test equipment with HP-IB and the equipment’s HP-IB addresses. Use of the HP-IB

addresses shown below will not require any modification of the software. If you wish to use
different addresses than shown, you will need to modify the software. For the HP-IB address

modification procedure, refer to paragraph 3.5.

Table 2. HP-IB Address Settings for the Test Equipment

Model Number Description HP-IB Address
HP 2673A or 2225A Printer 01
HP 5343A Frequency Counter 02
HP 3585A Spectrum Analyzer 11
HP 436A Power Meter 13
HP 5316A Universal Counter 16
HP 8340A/B or 8341A/B Device Under Test 19
HP 8340A/B Local Oscillator 20

Modifying the HP-IB Addresses of the Test Equipment

Located in the overhead program FS_MANAGER, subprogram Asgn_test_equip, are the
assignments of the HP-IB addresses for the test equipment used in the test software. Figure 2
provides a listing of the subprogram Asgn_test_equip and the current HP-IB address assign-
ments. Included in the test equipment assignments are some additional pieces of test equip-
ment which are not needed to run the HP 8340A/B and HP 8341A/B Attenuator Calibration
and Operation Verification Test Software. You only need to modify the HP-IB address assign-
ments for the test equipment listed in Table 2. The procedure for modifying the test equip-
ment’s HP-IB address assignments is described below in PERFORMING THE
MODIFICATION.

How to Configure the Software
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N
3460 Asgn_ test equip: ! 0/

3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494

This subprogram assigns addresses to the I/0 path names in the
/Hpib codes/ common block.

COM /Hpib codes/ @Dut,@Hfsa,@Lfsa,@Cntr,@Pwrmtr,€Dvm
COM /Hpib codes/ @Fun_gen, @Rf _gen,@Het,@Mod_an,@Atn_drv
COM /Hpib codes/ @Timer,@Pulse_gen, @Pwr _supply, @D15,@D16

ASSIGN @but TO 719
ASSIGN @Hfsa TO 718
ASSIGN @Lfsa TO 711

! HP 8340A OR 8341A UNDER TEST

! HP 8566A OR 8566B SPECTRUM ANALYZER
! HP 3585A SPECTRUM ANALYZER

ASSIGN @Cntr TO 702 ! HP 5343A FREQUENCY COUNTER

ASSIGN @Pwrmtr TO 713 ! HP 436A POWER METER

ASSIGN @Dvm TO 722 ! HP 3455A OR 3456A DIGITAL VOLTMETER
ASSIGN @Fun_gen TO 705 ! HP 3325A FUNCTION GENERATOR

ASSIGN @Rf_gen TO 717 ! HP 8662A RF SYNTHESIZER

ASSIGN @Het TO 720 ! HP 8340A LOCAL OSCILLATQR

ASSIGN @Mod_an TO 714 ! HP 8901A OR 8902A MODULATIONAANALYZER
ASSIGN @Atn_drv TO 712 ! HP 11713A ATTENUATOR/RELAY DRIVER
ASSIGN @Timer TO 716 ! HP 5316A COUNTER/TIMER

ASSIGN QPulse_gen TO 706

ASSIGN @Pwr supply TO 707

ASSIGN @Scope TO 708 ! 54110D DIGITIZING OSCILLOSCOPE

1

! @D1lé ! SPARE

' )
Prntr=701 : -~
Key bd=2

Screen=1

Figure 2. Program Listing, Asgn_Test_Equip
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PERFORMING THE MODIFICATION

After you have determined the modifications which need to be made to the HP-IB addresses,
you should perform the following.

1.

Bootup HP Basic 3.0 or 4.0 with the appropriate binary extensions needed to operate
your system. If using an HP 9133H or 9122D, the binary extensions listed in paragraph 2.3
are all you need.

2. LOAD "FS_MANAGER".

3. EDIT Asgn_test_equip.

4. Scroll to the line which ASSIGNs the address to the instrument you wish to modify. Make
the address change and ENTER the line. An example of a possible modification would be
to change the device under test’s HP-IB address assignment to 30. To do this, you would
scroll to the “ASSIGN @Dut TO 719" line and change 719 to 730. After making the
change, you would press ENTER on your computer’s keyboard.

5. Check the HP-IB assignments to ensure that the modifications you made are correct. Also
check that there are no duplicate addresses!

6. Ifthe storage media you are using for the test software is a double sided 3.5 microfloppy,
you will need to PURGE “"FS_MANAGER".

7. RE-STORE "FS_MANAGER".

HP 8340A /B and HP 8341A/B How to Configure the Software
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Chapter 4. Test Dependency

Iintroduction

Two types of test capability are provided in the HP 8340A/B and HP 8341A/B Attenuator
Calibration and Operation Verification test software. You may either perform a calibration of
the internal 90 dB step attenuator or you may perform an operation verification of the synthe-
sizer. A listing of the individual tests provided is shown by category in Table 3.

Table 3. Listing of Tests

Operation Verification Attenuator Calibration
Cal Constants Output Power Accuracy
Phase Lock Diagnostics RF Attenuator Calibrate
CW Frequency Accuracy Frequency Switching Time
ALC Accuracy Cal Constants
Output Power Accuracy
Maximum Leveled Power

Some of the tests require that the user generated calibration data for the HP 8485A power
sensor and the HP 355D step attenuator (IF Attenuator) be resident on the disc assigned to
hold this information. In addition to this requirement, some of the tests must be run in
sequence to allow the test resuit data from a previous test to be used for a latter test. Para-
graph 4.1 provides a Test Dependency Flow Chart which shows the hierarchy of the tests.
Chapter 3 provides information regarding the software’s mass and data storage addressing
(i.e., on which disc the user generated calibration data and the test result data will be resident).

Test Dependency Flow Chart

The flow chart in Figure 3 shows the test interdependency. The tests and utilities included in
Level 1 of the flow chart can be run independently and in any order. As shown in Level 2, the
Power Sensor Cal must be run before performing the Output Power Accuracy test. Finally, as
shown in Level 3, Maximum Leveled Power is dependent upon Output Power Accuracy and
the Attenuator Calibration is dependent upon both Output Power Accuracy and the IF
Attenuator Cal. The flow chartin Figure 3 applies to both the operation verification and calibra-
tion portions of the software.

HP 8340A /B and HP 8341A/B Test Dependency
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ALC Rccuracy

Cal Constants

CW Frequency

Loop Thrasher

Accuracy
LEVEL 1
Frequency Switching Power Sensor Cal IF Attenuator Cal
Time (CAL UTILITY Softkey) (CAL UTILITY Softkey)
LEVEL 2 Output Power RAccuracy
LEVEL 3

Maximum Leveled Power

Test Dependency

Attenuator Calibration

Figure 3. Test Dependency Flow Chart
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~Chapter 5. Running the Software

—

5.0 Introduction

This chapter explains how to boot up the HP 8340A/B and HP 8341A/B test software and also
provides a description of the 8340 FAMILY TEST SYSTEM menu.

5.1 System Setup

Figure 4 provides the system setup required to run the HP 8340A/B and HP 8341A/B
Attenuator Calibration and Operation Verification Software. Since the computer, disc drive,
and printer are common to all of the tests and utilities, they will not be repeated in the indi-
vidual test setups.

The individual test setups for the tests and utilities assume that all HP-IB connections have
been made to the computer, disc drive, DUT and the test equipment with HP-1B. These con-
nections will not be shown in the individual test setups.

/;f' HP_IB
@ HP 8348A < > TEST EQUIPMENT

DEVICE UNDER TEST
(Bum)
HP-IB
HP 2225AR HP 9836A HP S133H
PRINTER TECHNICAL DISC DRIVE

COMPUTER

Figure 4. System Setup

HP 8340A /B and HP 8341A/B Running the Software 17
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5.2

Running the Software

Booting Up the Software

To boot up the test software, perform the following steps:

1.

Load into your computer HP Basic 3.0 or 4.0 and the binary extensions listed in paragraph
2.3, Operating System.

Insert an initialized disc into the disc drive which you have designated as the data storage
device (using unmodified software and an HP 9122D or 9133H this will be drive 1). After
running a test, the software will automatically access the data disc and store the test data.
One data disc can be used for multiple instruments. If you decide to use one data disc for
multiple instruments, it is recommended that you maintain a separate data disc for your
HP 8340As, HP 8340Bs, HP 8341As, and HP 8341Bs. The reason for this is that the
software keys on the last four digits of the serial number when storing data and does not
distinguish between the different models. If you happen to have two different models with
the same ending four digits, the software may write over a data file you wish to retain.

Connect your Device Under Test (DUT) to the test system’s HP-IB.
Type LOAD “FS_MANAGER”, press ENTER and then RUN.

If the Series 200 or 300 computer has been disconnected from ac power, the program will
ask you to enter the date and the time in the format shown on the screen. The date and
time will be printed on the data output of each test you run. Skip this step if the computer
does not ask for date and time.

You have now arrived at the 8340 FAMILY TEST SYSTEM menu. The choices offered are
testing an HP 8340A, 8341A, 8340A Option H02, HP 83408, HP 83418, or running the Cal
(Calibration) Utilities. To determine if you first must run the Cal Utilities, refer to Chapter 4,
Test Dependency.

After you have selected the test path you wish, refer to either Chapter 6, Running the Cal
Utilities, or Chapter 7, Testing an HP 8340A/B or HP 8341A/B.

HP 8340A/B and HP 8341A/B
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Chapter 6. Running the Cal Utilities

Introduction

The Cal Utilities portion of the software is provided to assist the operator in generating a
calibration data file for the specific HP 355D step attenuator and HP 8485A power sensor
being used during the tests. As mentioned in Chapter 4, Test Dependency, several of the tests
require the use of the data stored in these data files before they can be run. The data files
generated by the operator are stored and accessed on the storage media whose address is
defined by Calfactor_dir$ and Cf_msus$ (discussed in Chapter 3). When using unmodified
software and either an HP 9122D or 9133H, the data is located on drive 0.

Before running the Cal Utilities, you should obtain the calibration data for the attenuator and
power sensor you will be using during the tests. Once the data is obtained, you can proceed
with the appropriate utility. Upon completion of the utility, the data you entered will be stored.
The only time you will need to re-run the Cal Utilities is when the attenuator or power sensor is
re-calibrated or if you are using a device for which you have not yet entered data.

To run the Cal Utilities, press the Cal Utility softkey. You will then be given a choice of entering
the attenuator’s calibration data (IF Attenuator softkey) or the power sensor’s calibration data
(Pwr Sensor Cal softkey). The Exit softkey will return you to the 8340 FAMILY TEST SYSTEM
menu. Make your selection and proceed to the appropriate entry paragraph below.

Entry of the IF Attenuator’s (HP 355D) Calibration Data

Press the IF Attenuator softkey to begin entry of the attenuator’s calibration data. A softkey
menu which provides you the options of Start or Return will be displayed. Press the Start
softkey to begin entry of the calibration data or the Return softkey to return to the
CALIBRATION UTILITIES menu.

When the Start softkey is selected, the program will request the serial number of the
attenuator and then the actual value of attenuation for the 10 dB through 70 dB steps. When
entering the attenuator step values, enter the actual value (i.e., if the 10 db step is 10.02, enter
10.02). Also, the values entered should be positive. After entering all of the data, you will be
given the opportunity to make corrections if necessary. Answer the rest of the questions
supplied in the program and then press Return to return to the CALIBRATION UTILITIES
menu.

Entry of the Power Sensor’s (HP 8485A) Calibration Data

Press the Pwr Sensor Cal softkey.to begin entry of the power sensor’s calibration data. A
softkey menu which provides you the options of Start or Return will be displayed. Press the
Start softkey to begin entry of the calibration data or the Return softkey to return to the
CALIBRATION UTILITIES menu. Before pressing the Start softkey, perform the 10 MHz Cal-
ibration Procedure described in paragraph 6.3.

HP 8340A /B and HP 8341A/B Running the Cal Utilities
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When the Start softkey is selected, the program will request the serial number of the power sensor
and then the Cal Factors for each sensor data point. The 10 MHz data point entry should be the value
determined in paragraph 6.3. After entering all of the data, you will be given the opportunity to make
corrections if necessary. When making a correction, enter the frequency in error as shown in the
“Freq” column and then enter the correct value. Answer the rest of the questions supplied in the
program and then press Return to return to the CALIBRATION UTILITIES menu.

6.3 10 MHz Calibration Procedure
Equipment Required:

Power Meter . ... ... i et e HP 436A Option 022
POWEEr SISOl . ittt ittt et ettt ettt e HP 8481A
Power Sensor ............... e e e e e HP 8485A
Adapters: '
APC35(fHto APC35(f! ... ..o HP P/N 5061-5311
APC35NtoType N(m) ... ... ity R HP P/N 1250-1744
APC35(toType N(f)! ... . i HP P/N 1250-1745

1. Connect the HP 8481A power sensor to the power meter. Allow at least one half hour for
warm up. Set the power meter’s calibration factor switch to include 10 MHz, then zero and
calibrate the power meter before connecting the power sensor to the DUT.

2. Connect the HP 8481A power sensor to the DUT's RF output.

3. Onthe DUT, press [INSTR PRESET][CW][1][0] [MHz]. Press [RF] OFF. Zero the power
meter. Press the DUT's [RF] key ON. On the DUT, press [POWER LEVEL]. Using the
rotary knob, adjust the DUT’s output power to obtain a 1.0 milliwatt indication on the
power meter.

4. Disconnect the HP 8481A power sensor from the DUT. Turn the power meter’s line switch
OFF and replace the HP 8481A with the HP 8485A power sensor. Turn the power meter’s
line switch back on and allow 15 minutes for the sensor to stabilize. Zero and calibrate the
power meter.

5. Press the DUT's [RF] OFF. Connect the HP 8485A power sensor to the DUT.

6. Zero the power meter and then press the DUT’s [RF] ON. Adjust the power meter's
calibration factor dial for a power meter indication of 1.0 milliwatt. The power meter cal-
ibration factor setting is the Cal Factor % which should be entered for the HP 8485A’s 10
MHz data point.

1. Required for an HP 8340A/B DUT only.

Running the Cal Utilities HP 8340A/B and HP 8341A/B



Chapter 7. Testing an HP 8340A/B or HP 8341A/B

7.0

7.1

HP 8340A /B and HP 8341A/B

il

introduction

Whether you are testing an HP 8340A/B or HP 8341A/B, the tests which may be run and the
flow of the test software are the same. Since this is the case, this chapter will discuss the flow
of the test software from the 8340 FAMILY TEST SYSTEM menu to the test menu (either the
Operation Verification menu or the Attenuator Calibration menu). This chapter will not differ-
entiate between testing an HP 8340A/B or HP 8341A/B. Once you are ready to run a specific
test, you should proceed to the chapter which discusses the test you wish to run.

Selecting the Type of Testing

After you have selected the appropriate softkey, Test8340A, Test8341A, TestH02 (HP 8340A
Option H02), Test8340B, or Test83418B, you will be given a choice of performing an Operation
Verification (OpVer) or Attenuator Calibration (Cal). For either type of testing you select, the
program will proceed as follows.

1. The computer will tell you the model number and serial number it read from the instru-
ment’s Calibration Constants and ask you to verify that they are correct. If the number
obtained is incorrect you will need to verify the instrument’s calibration data using the
hard copy of the calibration data located underneath the DUT's top cover. Otherwise,
select YES.

2. The computer will now read the rest of the instrument's Calibration Constants. If the
computer now offers the Menu softkey, go directly to step 3.

CALIBRATION CONSTANT DISCREPANCIES

If there is a Cal Constants data file for this instrument on the data disc, and the file does
not match the Cal Constants in the instrument, the computer will display the following:

DUT CAL #Cal Constant Name = ### BUT FILE = ###
[DUT OK]} [NEITHER] [FILE OK]

The most common reason for this screen to be displayed is that someone has pressed
[SHIFT] [PEAK] on the synthesizer. This function causes the synthesizer to automaticaily
optimize its RF output power and to update the YTM GAIN, YTM OFFSET, and the YTM BX
GAIN Cal Constants. If the Cal Constant being displayed is one of those listed above, and the
synthesizer does not have a front panel failure annunciator on, it is likely that the Cal Constant
in the DUT is OK. In any case, it is up to the operator to determine which of the Cal Constants
is valid (one method is by examining the printed copy of the Cal Constants located underneath
the synthesizer's top cover) or to assume that the data disk (file) is OK.

Press the appropriate softkey in response to the prompt. If NEITHER is selected, you will
need to enter the correct value for the Cal Constant. After all Cal Constant discrepancies are
taken care of, the program will return to normal operation.

Testing an HP 8340A /B or HP 8341A/B
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3. Enter the DUT's serial prefix number. (This is the first five alpha-numeric characters in the SN
instrument’s serial number (i.e., 2231A). If test data for this instrument exists on the 6/
current data disc (from previously run tests), the computer won’t ask for the serial prefix
number.

4. Enter the DUT's option configuration. Refer to the serial tag on the rear panel of the DUT
and one at a time, enter the three digit option numbers shown on the serial tag (many
instruments only have one option, or none at all). Once all the options have been entered,
press enter. If the instrument is a standard (i.e., no options listed), just press enter. If test
data for this instrument exists on the current data disc (from previously run tests), the
computer will not ask for option information.

5. If the option information had to be entered in step 4, the computer will now display the
options that were entered (000 will be displayed if no options were entered). If the list is
correct, press Yes, if not, press No and re-enter the option configuration when prompted.

6. The software will now give you a choice of the following:

Menu - Allows you to access the test menu for the type of testing you
selected (i.e., either Operation Verification or Attenuator Calibration).

New DUT - Tells the software that you have connected a different DUT to the
HP-IB. Note that if the model number of the new DUT is not the same
as the previous one, the program will automatically return you to the
8340 FAMILY TEST SYSTEM menu.

7. 1f Menu is selected, the test menu name and the tests which may be run will be displayed.
At this point, select the appropriate softkey. You have the following choices:

Input # - Allows you to enter the specific test number you wish to run.
Auto - The auto sequence menu allows you to select which tests to run
Sequence automatically. When the tests are selected (ON or All on softkey and

then the Execute softkey are pressed), the program will automati-
cally load the first test. At the end of each test, the next test will then
be loaded. This feature saves having to return to the test menu after
each test.

LoopTest - Allows you to run the selected test (test the cursor is pointing to)
however many times you wish. The cursor position can be changed
by using the rotary control knob on the keyboard or the up/down

keys.
PrevPage - Not implemented on this version of software.
Utility - Allows you to access the Test Menu Utilities (see Chapter 16 for

detailed information on how to use the utilities described below). The
Utilities which you may choose from are as follows:

* Change the option configuration Cal Constants in the DUT (used
when retrofitting options).

* Display or print the data from any of the tests you have run.

* Display or print the test status for any instrument you have tested.
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(/ . SELECT - Selects the test to which the cursor is pointing. The cursor position
; can be changed by using the rotary control knob on the keyboard or
the up/down keys.

NextTest - Automatically selects the next test to be run.
NextPage - Not implemented on this version of software.
Exit - Exits you from this menu.

8. Select the desired test or utility and refer to the appropriate chapter. See Table 4.

Table 4. Chapters Containing Test/Utility Descriptions

Test/Utility Chapter
Calibration Constants 8
Phase Lock Diagnostics 9
CW Frequency Accuracy 10
ALC Accuracy 11
Output Power Accuracy 12
Maximum Leveled Power 13
RF Attenuator Calibration 14
Frequency Switching Time 15
Test Utilities 16

HP 8340A /B and HP 8341A/B Testing an HP 8340A/B or HP 8341A/B 23/24



Chapter 8. Calibration Constants Utility

R e e . ]

8.0 Description

This program is not a test in that it does not verify conformance to a specification. Rather it isa
utility program which allows the operator to manipulate the Calibration Constants in the
instrument or in the data disc file. Calibration Constants either from the instrument or data
disc may be viewed or printed; Cal Constants may be transferred from the instrument onto the
data disc (image file), or vice versa; or the Cal Constants in an image file may be compared
with those in the instrument.

8.1 Test Equipment

None required.

8.2 Procedure

1. The softkeys provided for this utility are as follows:

COMPARE - Compares current instrument Cal Constants with the image file. This
is the key you should select to meet the requirements for the opera-
tion verification.

ReadDUT - Reads the DUT’s Cal Constants into the computer’'s memory.

GetFILE - Loads the Cal Constant image file for the DUT into the computer’s
memory.

EXIT - Return to the test menu.

Select the desired softkey.

2. After any of the above three selections are made, the program will offer the following
additional softkeys:

PRINT - Prints the Cal Constants currently in the computer’'s memory.
DISPLAY - Displays the Cal Constants currently in memory.
Wrt DUT - Writes the Cal Constants in the computer’s memory to the instru-

ment's WORKING Cal Constant memory and then stores the Cal
Constants into the instrument's PROTECTED Cal Constant memory.

SavFILE - Takes the Cal Constants in the computer’'s memory and creates a
permanent image file on the data disc.

Select the desired softkey and respond to any prompts provided by
the program.

HP 8340A /B and HP 8341A/B Calibration Constants Utility
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Chapter 9. Phase Lock Diagnostics

5 O

9.0 Description

This program is not a test in that it does not verify conformance to a specification. Rather itis a
diagnostic which tests the integrity of the internal phase lock loops. The diagnostic causes the
phase lock loop frequency to be switched very rapidly from one extreme to the next. During
this process, the synthesizer is polled for an unlock indication to determine if phase lock has
been lost. If at any point during the test an unlock indication is detected, the diagnostic will
indicate which phase lock loop was unlocked.

9.1 Test Equipment

None required.’

9.2 Procedure
1. The softkeys provided for this diagnostic are as foliows:

THRASH - Runs the diagnostic. This is the key you should select to meet the
requirements for the operation verification.

JANITOR - Returns you to the test menu.

Select the desired softkey.
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@ Chapter 10. CW Frequency Accuracy Test

10.0 Description

The synthesizer's RF output is connected to a frequency counter. The frequency counter’s
internal time base is used as the reference for the synthesizer to eliminate time base error
from the measurement. The synthesizer's display and the counter’s display should agree,
within the resolution of each instrument. This procedure does not test for CW frequency
accuracy as a function of the time base accuracy.

In the following test, the test frequencies are selected to exercise each frequency related
circuit throughout the synthesizer while holding all remaining circuits constant. The test fre-
quencies are grouped so that an abnormal indication would point to the circuit most likely
causing the problem. Once this test is completed, the endpoint accuracy of the synthesizer is
tested.

10.1 Test Equipment

Frequency Counter ............c.ooiuniiinnennnnnn, HP 5343A Option 011

Cables:
Semi-rigid coax, SMA(m)to SMA(m) ................... HP P/N 08340-20124
BNC (m) to BNC (m), (2required) ................cooooonn HP P/N 8120-1840

(@ Adapters:

N APC 3.5 (f)to APC 3.5 (f), 2 Required) .................... HP P/N 5061-5311
SMAM)toBNC(f) ...t HP P/N 1250-1200
Type N(Mto SMA(f) ... HP P/N 1250-1250

l
3
\\

1. Required for an HP 8341A/B DUT only.
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10.2 Procedure @

1. The softkeys provided for this test are as follows:

Setup ~ Provides a graphical display of the CW Frequency Accuracy Test
setup on the CRT.

M/N - Test the M/N phase lock loop only.

20/30 - Test the 20/30 phase lock loops only.

ENDPNT ACCY - Test the synthesizer's frequency endpoints and the YIG oscillator's
frequency endpoints.

ALL - Test all of the above. This is the key you should select to meet the
requirements of the operation verification.

Print - Must be pressed before each test s run to obtain a printout of the test
data. No data is stored for this test.

DONE - Return to the test menu.

Select the desired softkey and respond to any prompts provided by the program. In order to
get the test menu STATUS to indicate PASS, all three of the above test must be run and pass.

2. If a test should fail, the program will pause and give you a softkey choice of:

CONT. - Proceed with the next step of the test.

REPEAT - Repeat the test that was run. . ~,
Q@n

ABORT - Return to the softkey menu in step 1.

Select the desired softkey and respond to any prompts provided by the program.

S

T 7
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@ Chapter 11. ALC Accuracy Verification

11.0 Description

This program is not a test in that it does not verify conformance to a specification. Ratheritis a
verification of the operation of the automatic leveling control (ALC) circuitry. This verification is
used to alert the operator to any problems which may exist in the ALC. A problem in this
circuitry will directly impact the output power flatness and accuracy, which is specified.

Since the ALC is not frequency dependent, the test is performed at two frequency points; one
point in Band 0 and the other in Band 1. Checking the ALC in these two bands verifies its
operation in the synthesizer’s low frequency RF path and high frequency RF path. At each
frequency, the ALC is tested over its entire power range, —20 dBm up to maximum available
leveled power.

11.1{ Test Equipment

Power Meter ........ ... . it HP 436A Option 022
PoWer SeNSOr . ... e e HP 8485A
Adapters:
APC35((Jto APC35(f) ... oot HP P/N 5061-5311
APC35(f)toType N(M)2 ... .. ... ... i, HP P/N 1250-1744
(@ Cable, Semi-rigid coax, SMA (m)toSMA(m) ............... HP P/N 08340-20124

11.2 Procedure

1. The softkeys provided for this test are as follows:

VERIFY - Runs the ALC verification. This is key you should select to meet the
requirements of an operation verification.

SETUP - Provides a graphical display of the ALC accuracy test setup on the
CRT.

JANITOR - Return to the test menu.

Select the desired softkey and respond to any prompts provided by the program.

2. Upon completion of the verification, the test will indicate pass or fail and will display the
following softkeys:

PRINT - Output the test resulits to the printer.
DISPLAY - Output the test results to the CRT.
DONE - Return to the menu in step 1.

Select the desired softkey and respond to any prompts provided by the program.

4
\“\.@ 1. Required for an HP 8340A/B DUT only.
2. Required for an HP 8341A/B DUT only.
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Chapter 12. Output Power Accuracy Test

12.0 Description

The Output Power Accuracy Test checks the flatness and accuracy of the synthesizer's RF
output. The test is performed across the synthesizer's entire frequency range with three
different power level settings. For this test, a power sensor and power meter are connected to
the synthesizer’'s RF output. The data obtained from this test is required by the Maximum
Leveled Output Power test and the Attenuator Calibration test.

NOTE

This test will not run unless the power sensor has been characterized
per the instructions in Chapter 6. The data file generated for the power
sensor must be on the data disc currently in the disc drive.

12.1 Test Equipment

Power Meter ........... i e HP 436A Option 022
Power Sensor ... ... e HP 8485A
Adapters:
APC35(Hto APC35(f) ... HP P/N 5061-5311
(,@ APC35(ltoType N(m) ... ... ... HP P/N 1250-1744

12.2 Procedure

1. The softkeys provided for this test are as follows:

SET UP - Provides a graphical display of the Output Power Accuracy test setup
on the CRT.
VERIFY - Runs the test which verifies the output power accuracy performance

of the synthesizer. This is the key you should select to meet the
requirements for the operation verification.

SELECT - Allows you to check the output power accuracy for a specific fre-
quency range. Also allows you to select the number of points and
power level you wish to test. When the program requests the test
parameters, only enter the number. For example, when the program
requests the start frequency, enter 4 (not 4 GHz). No data is stored
when this softkey is selected.

JANITOR - Returns you to the test menu.

Select the desired softkey and respond to the prompts provided by the program.

Q

1. Required for an HP 8340A/B DUT only.

HP 8340A/B and HP 8341A/B Output Power Accuracy Test 33



34

Output Power Accuracy Test

2. When the test you selected is finished, the program will indicate whether the instrument

passed or failed the test. In either case, a menu will be displayed with the following
selections:

DISPLAY - Outputs the test results to the CRT.

PRINT - 'Output the test results to the Printer.

BEGIN - Returns you to the Output Power Accuracy Test menu.
JANITOR - Returns you to the test menu.

If the test fails, the program will suggest that the instrument be adjusted and tested again.
Select the desired softkey and respond to the prompts provided by the program.

HP 8340A/B and HP 8341A/B
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(@ Chapter 13. Maximum Leveled Output Power Test

13.0 Description

The Maximum Leveled Output Power test verifies that the synthesizer meets its maximum
leveled power specifications over a variety of sweep ranges, sweep modes, and sweep
speeds. The test uses the internal power meter and unleveled indication circuitry within the
synthesizer to measure maximum leveled power. Upon completion of the test, the program
uses the measurement data obtained from this test and the test data obtained from the Output
Power Accuracy test to calculate the actual maximum leveled output power. The results from
the calculations are compared with the maximum leveled output power specifications to
determine if the DUT passed or failed.

Since the test uses circuitry internal to the synthesizer to perform the measurements, no
equipmentis required except for a 20 dB attenuator. The 20 dB attenuator is used to provide a
50 Ohm load on the output of the DUT (improves the measurement accuracy).

NOTE

This test will not run unless the Output Power Accuracy test has been
performed. The data file generated for the verification must be on the
data disc currently in the disc drive.

('\@ 13.1 Test Equipment
20dB AHENUAtOr . ........ .. e HP 8493C Option 020
Adapters:
APC35(f)to APC35 (N ... ..o HP P/N 5061-5311
APC35(NtoTYPEe N(M)2 ..o i, HP P/N 1250-1744

13.2 Procedure

1. The softkeys provided for this test are as follows:

FULL - Runs the entire Maximum Leveled Output Power test. This is the key
you should select to meet the requirements for the operation verifica-
tion.

SELECT - Allows you to select the sweep mode and sweep range you wish to

test. When the program prompts you for the test condition, type the
appropriate test number and press enter.

@ 1. Required for an HP 8340A/B DUT only.
2. Required for an HP 8341A/B DUT only.
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CORRECT - Allows you to view the power accuracy correction factors, obtained
: from the Output Power Accuracy test, which will be used during the
calculation of the maximum leveled output power. Examine the data

and then press continue on the computer’s keyboard. ' '

JANITOR - Returns you to the test menu.
Select the desired softkey and respond to the prompts provided by the program.

2. When the test you selected is finished, the program will indicate whether the instrument
passed or failed the test. In either case, a menu will be displayed with the following

selections:

RETEST - Returns you to the MAXIMUM LEVELED OUTPUT POWER menu.
JANITOR - Returns you to the test menu.

DISPLAY - Outputs the test results to the CRT.

PRINT - Output the test results to the Printer.

Select the desired softkey and respond to the prompts provided by the program.

~
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((C Chapter 14. RF Attenuator Calibration

14.0 Description
This program performs three functions:

e It adjusts the instrument’s attenuator calibration constants to compensate for errors in the
90 dB step attenuator (for those instruments so equipped).

o [t verifies power accuracy at each attenuator step.

e |t sums the attenuator performance data with output power accuracy data and compares
the results with the instrument’s performance specifications.

NOTE

This test will not run unless the IF attenuator has been characterized per
instructions in Chapter 6 and the Output Power Accuracy test has been
run. The data files generated by the IF attenuator and Output Power
Accuracy programs must be on the data disc currently in the disc drive.

14.1 Test Equipment

é’ Local OSCIllAtOr . . ..ottt et HP 8340A Option HO?
Ny or HP 8340A/B Option 001
Spectrum Analyzer ....... ... e HP 3585A
MiXBT e e e HP P/N 0955-0307
20dB Attenuator . ... .. HP 8493C Option 020
10dB Attenuator . ... ... e, HP 8493C Option 010
Step Attenuator (Calibratedat1MHz) .......... ... ... .. ... ... ..., HP 355D
LowPass Filter ............coiiiiiiiiion.. [ HP P/N 9135-0260
Amplifier ... ... . s HP 8447F
Cables:

Semi-rigid coax, SMA (M)to SMA (M) .......ovvenennnn.. HP P/N 08340-20124
BNC (m)to BNC (m), (7required) ....................o.... HP P/N 8120-1840

Adapters:
APC35(f) —APC35(f) ... oo HP P/N 5061-5311
APC35(HtoType N(M)2 ... ..o HP P/N 1250-1744
SMAM)tOBNC(f) ... HP P/N 1250-1200

'@ 1. Required for an HP 8340A/8 DUT only.

2. Required for an HP 8341A/8 DUT only.
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14.2 Procedure

NOTE

Instrument Calibration Constants tell the program whether or not an
attenuator is installed. If an attenuator was installed after time of man-
ufacture, Calibration Constant #59 should have been changed to reflect
the addition. If this Cal Constant was not updated, the program will tell
you that no attenuator exists, even though one is actually installed. To
update the Cal Constants to reflect the correct option configuration (i.e.,
90 dB attenuator option installed), return to the test menu and select the
Utility softkey. Refer to Chapter 16, and then select the Chg Option soft-
key.

PROBLEM SOLVER

If you run into difficulties during this test (due to an incorrect test setup,
etc), and the softkey menu gives you no ABORT selection, press [Carry
On] or other “continue’” commands until you get to a menu that lets you
‘abort the test. It is not recommended to do a full program break. If you
break the program, some Cal Constants may already have been altered
in the instrument. A controlled abort allows the program to replace the
instrument’s original Cal Constants before exiting the test. A hard STOP
does not do this, and when you go to run the program again the program
will indicate:

DUT CAL #AT10 OFFSET = ### BUT FILE = ### _
A
[DUT OK] [NEITHER] [FILE OK] @’

This screen is telling you that a Cal Constant difference exists between
the data disc image file and the instrument. It will then let you choose
which is the correct Cal Constant. In this case, the image file is correct.
For each Cal Constant discrepancy (sequentially) displayed, press [FILE
OK]. After several Cal Constant discrepancies are displayed, the pro-
gram will return to normal operation.
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The softkeys provided for this test are as follows:

ADJUST - Does everything. It adjusts the Calibration Constants; verifies power
accuracy at every attenuator step; it also sums the attenuator perfor-
mance data with the output power accuracy data and compares the
results to instrument specifications. After this key is selected, press
the ALL softkey to adjust and measure all of the attenuator steps. if
only one step is selected, no data will be stored.

MEASURE - This is a subset of the ADJUST test. MEASURE verifies the low
output power accuracy at every attenuator step; it also sums the
attenuator performance data with the output power accuracy data
and compares the results to instrument specifications. After this key
is selected, press the ALL softkey to measure all the attenuator
steps and store the data. If only one step is selected, no data will be
stored.

SPEC - This is a subset of the above tests. SPEC simply takes existing
attenuator performance data and sums it with output power
accuracy data. The resuit is compared to instrument specifications

Viewdat - Allows you to view the test result data on the computer’'s CRT. After
this key is pressed, you are given a choice of viewing the individual
attenuator step data or viewing all the data.

Hardcpy - Same as the Viewdata softkey except the selected data is output to
the printer.
JANITOR - Returns you to the test menu.

Select the desired softkey and respond to the prompts provided by the program.

NOTE

The test setup for the Adjust and Measure portions of the RF Attenuator
Calibration is extremely critical. The tests and adjustments are per-
formed at low RF output power levels (down to —90 dBm). Use of a
defective cable or adapter, or having a loose cable connection in the test
setup may cause a misadjustment of the instrument or failure in the low
output power accuracy test. If the test results indicate that the instru-
ment failed low output power accuracy, check the test setup and re-run
the selected test (either Adjust or Measure).

NOTE

The program will repeat the ““Set IF attenuator” statement for each mea-
surement, even though the proper attenuation has already been set.
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15.0

15.1

15.2

Chapter 15. Frequency Switching Time Test

Description

The Frequency Switching Time test verifies that the synthesizer meets its frequency switching
time specification. The test uses the synthesizer’s negative blanking output on its rear panel
and an HP 5316A to measure the time it takes the instrument to switch from one CW frequency
to another. The frequencies selected for testing are those which will cause the worst case
delay in the switching time.

Test Equipment

Universal Counter . ........... .. HP 5316A
Cable:
BNC(M)toBNC (M) ...t HP P/N 8120-1840
Procedure

1. Connect the equipment and set the HP 5316A as shown on the CRT. Press Cont.
2. The softkeys provided for this test are as follows:

FullTst - Performs the entire Frequency Switching Time test and compares
the test resuits to the synthesizer’s specifications. Upon completion
of this test, the test results will be displayed. Press the Carry On
softkey and then select either RE-TEST, returns you to the FRE-
QUENCY SWITCHING TIME menu, or JANITOR, returns you to the
test menu.

Other ~ Allows you to select the two CW frequencies between which the test
will switch. After selecting Other, you are given a choice of entering
the two frequency points (A to B), entering one frequency point and
the frequency step size (A to A+d), running the full test (FullTest), or
returning to the test menu (Janitor). If you select AtoBor Ato A+d,
the frequency you enter must be in MHz.

Janitor - Returns you to the test menu.

Select the desired softkey and respond to the prompts provided by the program.

HP 8340A/B and HP 8341A/B
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@ | Chapter 16. Test Menu Utility Softkey

16.0 Description

The test menu Utility softkey provides you with the capability of changing the synthesizer’'s
defined option configuration (option configuration defined by the Cal Constants) from your
computer, displaying data from previously run tests, or displaying the test status of previously
tested instruments. The feature which allows you to change the synthesizer’s defined option
configuration should be used after an option has been added to or deleted from the synthe-
sizer.

16.1 Test Equipment

None Required:

16.2 Procedure

1. After the Utility softkey provided in the test menu has been selected, the program will
display the following softkey choices:

Chg Option - Allows you to change the synthesizer’s defined option configuration.
After selecting this softkey, input each of the synthesizer's 3 digit
‘ option strings (one at a time) and press ENTER after each entry.
N\ % Press ENTER when finished inputting the options and then check the
option list. Upon completion of the option entry, the program will
automatically update the calibration constants in the synthesizer and
the data file on the data disc to reflect the option configuration you
entered.

Dsp Data - Aliows you to display or print the test data from previously run tests.
The data displayed will be for the instrument whose serial number is
currently in the computer’s memory and for the type of testing you
selected while in the TEST SELECTION menu (i.e., either the Opera-
tion Verification or the Attenuator Calibration). After selecting this
softkey, the program will display the test menu and allow you to
output all the test data (ALL DATA softkey), output the data for one
test (SELECT softkey), or return to the UTILITIES menu (EXIT
softkey). The SELECT softkey outputs the data for the test at which
the cursor points. Use the keyboards UP or DOWN arrow keys or the
rotary control knob on the keyboard to position the cursor.

Prt Status - Allows you to display or print the test status for the synthesizer
whose serial number is currently in the computer’s memory. The
status displayed will be for the type of testing you selected while in
the TEST SELECTION menu (i.e., either the Operation Verification or
the Attenuator Calibration menu).

Exit - Returns you to the test menu.
Select the desired softkey and respond to the prompts provided by the program.
HP 8340A/B and HP 8341A/B Test Menu Utility Softkey
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2. If you have finished viewing the test data (or the test status) obtained from the Operation
Verification and wish to view the data from the Attenuator Calibration (or vice versa), you
must return to the TEST SELECTION menu. Press the exit softkeys until you reach this
menu and then press the appropriate softkey.

NOTE

To view a DUT’s test data or test status, it is not necessary to have the
DUT connected to the HP-IB. The only requirements are that the DUT’s
data disc be installed in the data disc drive, you know the DUT’s serial
number, and a DUT with a different serial number is not attached to the
HP-IB. To implement this feature, access the TEST SELECTION menu
and select the type of testing for which you wish to view the data. if a
DUT is not attached to the HP-IB, the program will ask you if you wish to
continue without one. Press the YES softkey and enter the DUT’s serial
number. Proceed to the test menu and select the Utility softkey. From
here, you can either display the test data or test status as described
above.

Y Test Menu Utility Softkey HP 8340A/B and HP 8341A/B





