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. MANUAL IDENTIFICATION
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DOWN CONVERTER Date Printed: Aug. 1977

Part Number: 11710-90005

This supplement contains important information for correcting manual errors and for
adapting the manual to instruments containing improvements made after printing the
manual.

To use this supplement, first, make all ERRATA corrections and then all appropriate
serial number related changes indicated in the tables below.
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1848A 1
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2050A 1-3
2322A 1-4
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NOTE:
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tion information from your supplement or the model number and print date from
the title page of the manual.
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ERRATA

Title Page:
Under SERIAL NUMBERS, change the first sentence to read:

This manual applies directly to instruments with serial prefixes 1701A
and 1803A.
Page 2, Table 1:
Under GENERAL, replace Power Requirements with the following:
Power Requirements: 100 or 120 volts (+5%, -10%) from 48 to 440 Hz; or
220 or 240 volts (+5%, -10%) from 48 to 66 Hz. 25 V-A maximum.
Page 3, Power Requirements: A
Change the first sentence to read:
The Down Converter requires a power source with an output of 100 or
120 volts (+5%, -10%) from 48 to 440 Hz; or 220 or 240 volts (+5%, -10%)
from 48 to 66 Hz single phase.
Page 4, Figure 2:
In the top, right-hand portion of the figure, delete the following:
PC BOARD, ASTBl HP 5020-8157.
Add the following after the third sentence:

To avoid the possibility of hazardous electrical
shock, do not operate this instrument at line
voltages greater than 126.5 Vac with line
frequencies greater than 66 Hz (leakage currents
at these line settings may exceed 3.5 mA).

Page 11, Table 3:
Change C8, Cl0, C12 and Cl3, to 0180-2617 CAPACIICR-FXD 6.8 UF +10%

35 VDC TA.
A2CR1, CR2, CR3, and CR4: Upon failure, replace these parts with the
new parts listed in Change 3.
>> Page 12, Table 3:
Add A2R13 8159-0005 CDO RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480
8159-0005.
>> Page 12, Table 3:
Change MP1 to 0340-1119 CD6 INSULATOR COVER TO-3.
Page 13, Table 3:
Add MP35 7120-7032 LABEL, WARNING.
Delete ASTBl 5020-8157 1 LINE VOLTAGE SELECTOR BOARD 28480 5020-8157.
Page 14, Table 3:
Under W9 add 0362-0265 (CD7) CONNECTOR-SGL CONT SKT 1.14-MM-BSC-SZ.
Page 19, Figure 13:
Reverse the two pin numbers at the inputs of A3A1U3C.
Reverse the direction of the relay arrows on both K1 and K2.
Replace the appropriate section of the schematic around Sl with the
attached partial schematic labeled P/O Figure 13. (P/O ERRATA).
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CHANGE 1

Page 14, Table 3:

Change R1 to 0698-3162 CDO RESISTOR 46.4K 1% .125H F TC=0+100.
Page 21, Service Sheet 2 (schematic):

Change R1 to 46.4k.

CHANGE 2

Page 11, Table 3:

Change A1C9 to 0180-2133 CD6 CAPACITOR-FXD .18 UF +10% 35 VDC TA.
Page 19/20, Service Sheet 1 (schematic):

Change A1C9 TO 0.18 uF.

CHANGE 3

Page 11, Table 3:
Change A2CR1, CR2, CR3, and CR4 to 1901-0328 CD8 DICDE-PWR RECT 400V la

6US 01973 Al14D.
CHANGE 4
Page 12, Table 3:

Replace A2Q06 with 1884-0244 CD9 THYRISTOR-SCR VRRM=400, and 1205-036l
CD3 HEAT SINK SGL T0-~5/T0-39-CS.
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P/O Figure 13. Converter-Amplifier and Time Base Divider
Schematic Diagram. (P/0 ERRATA).
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GENERAL INFORMATION

This Operating and Service Manual contains infor-
mation required to install, operate, test, adjust, and
service the Hewlett-Packard 11710B Down Conver-
ter. Figure 1 shows the Down Converter and all
supplied accessories.

Listed on the title page of this manual (below the
manual part number) is a Microfiche part number.
This number can be used to order 10 x 15 cm (4 x
6 inch) microfilm transparencies of the manual.
Each microfiche contains up to 96 photo-duplicates
of the manual pages. The microfiche package also
includes the latest Manual Changes supplement as
well as pertinent Service Notes.

Specifications

Instrument specifications are listed in Table 1.
These specifications are the performance standards
or limits against which the instrument is tested.

Safety Considerations

The HP Model 11710B is a Safety Class I instru-
ment (provided with a protective earth terminal).
This instrument and all related documentation
must be reviewed for familiarization with safety
markings and instructions before operation. Safety
information pertinent to the task at hand (installa-
tion, operation, performance testing, adjustments,
or service) is found throughout this manual.

Instruments Covered By Manual

Attached to the instrument is a serial number plate.
The serial number is in the form: 0000A00000. It
is in two parts; the first four digits and the letter
are the serial prefix and the last five digits are the
suffix. The prefix is the same for all identical in-
struments; it changes only when a change is made
to the instrument. The suffix, however, is assigned
sequentially and together with the prefix letter, is
different for each instrument. The contents of this
manual apply to instruments with the serial num-
ber prefix(es) listed under SERIAL NUMBERS on
the title page.

An instrument manufactured after the printing of
this manual may have a serial number prefix that is
not listed on the title page. This unlisted serial
number prefix indicates the instrument is different
from those described in this manual. The manual
for this newer instrument is accompanied by a
Manual Changes supplement. This supplement con-
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tains ‘‘change information” that explains how to
adapt the manual to the newer instrument.

In addition to change information, the supplement
may contain information for correcting errors in
the manual. To keep this manual as current and ac-
curate as possible, Hewlett-Packard recommends
that you periodically request the latest Manual
Changes supplement. The supplement for this
manual is identified with the manual print date and
part number, both of which appear on the manual
title page. Complimentary copies of the supple-
ment are available from Hewlett-Packard.

For information concerning a serial number prefix
that is not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

Description

The Hewlett-Packard Model 11710B Dewn Conver-
ter is designed for use with the HP Model 8654 and
8640 series Signal Generators. Frequency inputs in
the range of 50.01 to 61 MHz are down-converted
to the 10 kHz to 11 MHz range by the Down Con-
verter and the modulation and output level calibra-
tion of the signal generator are retained. A straight-
through selection feature allows the input to be
passed unconverted through the Down Converter.
In addition, a selectable 1 or 5 MHz time base out-
put can be used as an external reference signal.

Option 001

The Option 001 Combining Kit consists of two
combining rails and a semi-rigid coaxial cable with
type N connectors. It is designed to securely at-
tach the Down Converter to an HP Model 8654A
or 8654B Signal Generator, making a single, port-
able package.

Equipment Available

Accessories and equipment may be ordered or in-
formation about them may be obtained by con-
tacting your nearest Hewlett-Packard office. Refer
to the HP model number.

RF Signal Source 10--620 MHz. The 8654 series
signal generators are RF signal sources suitable for
down conversion using the Down Converter. The
8654 A provides FM and calibrated AM. The 8654B
provides both calibrated FM and AM. Digital fre-
quency readout and phase lock of the 8654 series
generators are provided by the HP Model 8655A
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Tahle 1. Specifications

INPUT
Down-Converted Mode: 50.01 to 61 MHz at <0 dBm
Straight-Through Mode:0.01 to 1100MHz (dc coupled)

OUTPUT
Down-Converted
Frequency Range: 10 kHz to 11 MHz
Level Range: 0 dBm to —107 dBm
Level Flatness: RF source flatness (0.5 dB re-
ferred to 4 MHz)
Total Level Accuracy: £(1dB+input level accuracy)
Harmonics: > 35 dB below the carrier (dBe)
Intermixing Spurious: >>60 dBe
50 MHz Local Oscillator Feedthrough: <—100 dBm

Straight-Through
Frequency Range: 0.01 to 1100 MHz (dc coupled)
Loss: <1 dB

INTERNAL REFERENCE (after 2 h warm-up and
calibration at 25°C)
Drift Rate
Time: < 0.05 ppm/h; < 2 ppm/90 days
Temperature: +2 ppm from 15° to 35°C; £10 ppm
from 0° to 55°C
Line Voltage: £0.1 ppm (+5% to —10% line voltage
change)
Supplemental Characteristies'
Typical Overall Accuracy (within 3 months of cali-
bration and from 15° to 35°C): * 2 ppm
Time Base Output: 1 MHz or 5 MHz selectable,
nominally > 0.5V peak-to-peak into 500 ohms.
This will drive an 8640B or 8655A External
Time Base input.

GENERAL
Operating Temperature Range: 0° to 55°C
Power Requirements: 100, 120, 220, 240 voits (+5,
—10%); 48 to 440 Hz; 25 V-A maximum

Weight: Net, 3.06 kg (6 pounds, 12 ounces)

Dimensions?:
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1Supp]emental Characteristics are intended to provide informa-
tion useful in applying the instrument by giving typical or
nominal, but non-warranted, performance parameters.

2Dimensiuns are for general information only. If dimensions
are required for building special enclosures, contact your
local Hewlett-Packard office.

Synchronizer/Counter. An 8654/8655A/11710B
combination will provide phase-locked signals from
10 kHz to 520 MHz with AM, FM, and digital fre-
quency readout. All calibrated signal generator
features, inciuding output level, are retained on the
down-converted range.

RF Signal Source 500 kHz—512 MHz. The 8640
series signal genrators are RF signal sources cover-
ing the range of 500 kHz to 512 MHz (extendable
to 1024 MHz) and are suitable for down conver-
sion with the Down Converter. All models provide
calibrated AM and FM, and the 8640B and 8640M
include digital frequency readout and phase lock.
The time base output of the Down Converter is
compatible with the external time base input of
the 8640B providing maximum output frequency
accuracy. All calibrated signal generator features,

including output level, are retained on the down-
converted range.

External Attenuator. The HP Model 355D Step
Attenuator is suitable as an external attenuator for
use with the Down Converter. Providing attenua-
tion in 10 dB steps to 120 dB, the 355D allows
generation of low level signals which retain the
noise and local oscillator feedthrough performance
of higher output levels.

Warranty

The Down Converter is warranted and certified as
indicated on the inner front cover of this manual.
For further information, contact your nearest
Hewlett-Packard Sales and Service office; addresses
are provided on the inner front cover of this manual.
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Recommended Test Equipment

Test equipment required to test and maintain the
Down Converter is listed in Table 2. Equipment
other than the recommended models can be used
provided the minimum specifications are satisfied.

INSTALLATION
initial Inspection

Inspect the shipping container for damage. If the
shipping container or packaging material is dam-
aged, it should be kept until the contents of the
shipment have been checked mechanically and
electrically. If there is mechanical damage or if the
instrument does not pass the performance tests,
notify the nearest Hewlett-Packard office. Keep
the damaged shipping materials (if any) for the car-
rier and a Hewlett-Packard representative to inspect.
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The HP office will arrange for repair or replacement
at HP option without waiting for claim settlement.

Power Requirements

The Down Converter requires a power source with
an output of 100, 120, 220, or 240V, +5 to —10%,
48 to 440 Hz single phase. Power consumption is
typically less than 25 V-A.

Line Voltage Selection
Figure 2 provides instructions for line voltage and

fuse selection.
CAUTION

Before the instrument is switched on, it
must be set to the voltage of the power
source, or damage to the instrument may
result.

Tahle 2. Recommended Test Equipment

Instrument Type

Minimum Specifications

Suggested Model Use*

Digital Voltmeter Range: 0 to 15 Vde

Accuracy: *1%

HP 3476A AT

Frequency Reference

Frequency: 100 kHz, 1 MHz, 5 MHz, or 10 MHz
Accuracy: <10-7 (preferred)

Suitable House Standard

Oscilloscope

Frequency Range: > 50 MHz
Sweep: <0.1 us/div

HP 1707B

Signal Generator

Range: 50 to 61 MHz

Qutput: > 0 dBm into 5082

Drift: < (1 kHz plus 20 ppm)/10 min.

Residual FM: <0.5 ppm in 50 Hz to 15 kHz
post-detection noise bandwidth

HP 8654A

Spectrum Analyzer

Range: 10 kHz to 100 MHz

Amplitude Calibration:
Display Accuracy: +0.25 dB/dB but not
more than 1.5 dB over 70 dB dynamic
range

Flatness: +0.1 dB (10 kHz to 11 MHz)

IF Gain Step Accuracy: 0.2 dB

Vertical Reference Scale: 10 dB/division log,
and linear display calibration

Average Noise Level: <<—102 dBm with
10 kHz IF bandwidth

Spurious Responses: > 60 dB down for inputs
that are —40 dBm or less

Span Width: 0 to 100 MHz

HP 141T/8552B/8553B

P, T

*P = Performance; A = Adjustments; T = Troubleshooting
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Power Cable

In accordance with international safety standards,
this instrument is equipped with a three-wire
power cable, When connected to an appropriate
ac power receptacle, this cable grounds the instru-
ment cabinet. The type of power cable plug shipped
with each instrument depends on the country of
destination. See Figure 3 for the part numbers of
the power cable plugs available.

WARNING

The protection provided by grounding
the instrument cabinet may be lost if
any power cable other than the three-
pronged type supplied is used to couple
the ac line voltage to the instrument.

Mating Connectors

Mating connectors used with the Down Converter
should be either 50 ohm type BNC male or type N
male connectors that are compatible with US MIL-
C-39012.

Model 11710B

Operating Environment

The operating environment should be within the
following limits:

Temperature: 0 to 55°C
Humidity: 95% relative
Altitude: up to 4500 metres (15 000 feet)

Bench QOperation

The Down Converter cabinet is equipped with plas-
tic feet and foldaway tilt stands for convenience in
bench operation. (The plastic feet are shaped to
ensure self-aligning of the instruments when
stacked). The tilt stands raise the front of the
instrument for easier viewing of the control panel.

Rack Mounting

The instrument can be rack mounted by using an
adapter frame. The adapter frame is a rack frame
that accepts several combinations of submodular
units. For additional information, address inquiries
to your nearest Hewlett-Packard office.

Operating voltage is shown in module window,

] ]
é\\ﬂgs

>
IFUSE
et =B 1T

=
\" \)

PC BOARD, A5TB1 HP 5020-8157

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desired voltage on top-left side,
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position
and re=insert fuse in holders, using caution to
select correct fuse value.

Figure 2. Line Voltage Selection
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250V 250V 126V 250V
OPERATION OPERATION OPERATION OPERATION

AN

PLUG*: SEV 1011.1959-24507
TYPE 12
CABLE*: HP 8120-2104

PLUG*: NZSS 198/AS C112
CABLE™: HP 8120-1369

PLUG*: NEMA 5-15P
CABLE*: 8120-1378

PLUG*: NEMA G-15P
CABLE*: HP 8120-0698

250V
OPERATION

PLUG*: CEE7-VII
CABLE*: HP 8120-1689

PLUG*: CEE22-V1

CABLE*: HP 8120-1360

250V
OPERATION

250V
OPERATION

B /
PLUG*: BS 1363A
CABLE: HP 8120-1351

*The number shown for the plug is the industry identifier for the plug only.
The number shown for the cable is an HP part number for a complete cable including the plug.

Figure 3. Power Cable HP Part Numbers and Associated Plugs

STORAGE AND SHIPMENT
Environment

The instrument should be stored in a clean, dry
environment. The following environmental limi-
tations apply to both storage and shipment:

Temperature: —40 to +75°C
Humidity: 95% relative
Altitude: up to 7630 metres (25 000 feet)

Packaging

Containers and materials identical to those used in
factory packaging are best used for repackaging.
These containers are available through Hewlett-
Packard offices, The following general instructions
should be used for repackaging.

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the {ype of
service required, return address, model number,
and full serial numbetr.)

b. Use a strong shipping container.

c¢. Use a layer of shock-absorbing material
75 to 100 mm (3 to 4 inches) thick around all sides
of the instrument to provide a firm cushion and
prevent movement inside the container. Protect the
control panel with cardboard.

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

f. In any correspondence, refer to instru-
ment by model number and full serial number.

OPERATION

WARNING

Before the instrument is switched on, all
protective earth terminals, extension
cords, auto-transformers, and devices
connected to it should be connected to a
protective earth grounded socket. Any
interruption of the protective earth
grounding will cause a potential shock
hazard that could result in personal in-
Jury.

Panel Features

Controls, connectors, and indicators of the Down
Converter are explained in Figure 4. To operate
the instrument, proceed as follows:

a. Verify that the power transformer pri-
mary of the Down Converter is matched to the line
voltage by the Line Voltage Selection Card.
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0 LINE Switch. Controls primary power. Lights when
instrument is on.

o RF OUT Connector. Signal output, type N female

connector.
CAUTION

Do not apply ac or de signal levels greater
than +23 dBm into either the RF IN or
RF OUT jacks.

In the DIRECT mode, do not apply dc or
RF signal levels into the RF OUT juck

snbiab amannd tha Delod eonoeon  oeaooe
WiiiCri €XCEEG i€ uSiEh TEUVErsE plwer

damage level of the RF signal source.

€ DIRECT/DOWN CONVERSION Selector Switch.
When set to DIRECT, selects straight-through fune-
tion. When set to .01—11 MIlz DOWN CONVER-

QINN  calante daouwn anonvarcion funotion Tha fra.
Oauiy, SCiSCUS GOWR COnVEISIOn Iuncuidn. .a¢ Ire

quency at the output of the Down Converter is the
signal generator’s output frequency less 50 MHz.

eRF IN Connector. Signal input, type N female con-
nector. Refer to cautions under item 2 above.

eT'ME BASE OUT. Output for internal reference
oscillatoy,

@ TIME BASE 5 MHz/1 MHz Selectur Switeh. Selects 1
or 5 MHz time base output frequency.

OLine Power Module Assembly. Couples transformer
primary to line voltage via power cable. Both the fuse
and line voltage selection card are contained behind
transparent safety interiock window. For iine veitage
selection and fuse replacement, refer to Figure 2.

o Instruction Manual Symbol. For line voltage selection
and fuse replacement, refer to Figure 2,

OFuse. A 250 mA (fast-blo) fuse is used at 110/120
Vac; 175 mA at 220/240 Vae. Refler tv Figure 2.

Figure 4. Front and Rear Panel Gontrols, Gonnectors, and Indicators
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b. Check the Down Converter power fuse for
correct rating.

c¢. Connect the RF IN and OUT connector

cables.
CAUTIONS

Do not apply ac or dc signal levels
greater than +23 dBm into either the RF
IN or RF OUT jacks.

In the DIRECT mode, do not apply dc
or RF signal levels into the RF OUT
jack which exceed the listed reverse
power damage level of the RF signal
source,

d. Connect the power cable to the power
receptacle. Press the LINE switch and release. The
switch should remain in, the lamp within the plas-
tic lens should be lighted, and the cursor on the
curved portion of the switch should indicate ON.

e. To pass the signal generator’s output
straight-through, set the DIRECT/DOWN CON-
VERSION selector switch to DIRECT. To down
convert, set selector switch to .01—11 MHz DOWN
CONVERSION, and tune signal generator between
50.01 and 61 MHz. The frequency at the output of
the Down Converter is the signal generator’s out-
put frequency less 50 MHz.

For improved noise and local oscillator feed-
through performance at low output levels, an ex-
ternal attenuator such as the HP Model 355D can
be inserted at the Down Converter’s RF OUT jack.
Use an RF input level of 0 dBm.

For optimum oscillator stability, the instrument is
factory-wired to leave the local oscillator (LO) run-
ning at all times. Typically, LO feedthrough is less
than —110 dBm in the straight-through mode. To
reduce LO feedthrough in this mode, the internal
crystal oscillator can be wired to be switched off
when the DIRECT/DOWN CONVERSION selec-
tor switch is set to DIRECT. However, the crystal
will require time to stabilize when the instrument
is switched to the DOWN CONVERSION mode,
and the time base output is lost in the DIRECT
mode. Refer to Instrument Modifications para-
graph on page 16,

Operator Maintenance

Operator maintenance is limited to replacement of
the rear panel fuse and the front panel LINE
switch lamp.
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Rear Panel Fuse Replacement. The main ac line
fuse is located on the rear panel next to the power
cable jack. For fuse replacement instructions, refer

to Figure 2.
WARNING

Be sure to select the correct fuse rating
for the selected line voltage. Do not use
repaired fuses or short-circuited fuse-
holders. To do so could cause a shock or
fire hazard. Fuse ratings are listed on the
fuse compartment.

LINE Switch Lamp Replacement. Figure 5 shows
how to replace the lamp located in the LINE
power switch.

KNURLED NUT, HP 0590-0923

@ LAMP, HP 2140-0244

GUIDE

PUSHBUTTON, PLASTIC LENS
HP 3101-0559

POWER LAMP REPLACEMENT

1. Remove lens by pulling straight out.

2. Replace lamp.

3. To replace lens, align guide with notch
in receptacle. Push straight in.

Figure 5. LINE Switch Lamp Replacement

PERFORMANCE TESTS AND ADJUSTMENTS

Test equipment and accessories required for main-
tenance are listed in Table 2. Equipment other
than the recommended models can be used pro-
vided the minimum specifications are satisfied.

The tests and adjustments are presented in the fol-
lowing oxder:

a. Performance Test and Adjustments on
Down-Converted Signal.

b. Local Oscillator Frequency Adjustment.

¢. Power Supply Adjustment.
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should be performed only by service-trained
personnel who are aware of the hazards in-
volved. Where maintenance can be performed
without power applied, the power should be
removed.

WARNING

Maintenance described herein is performed
with power supplied to the instrument, and
protective covers removed. Such maintenance

PERFORMANCE TESTS AND ADJUSTMENTS

Performance Tests and Adjustments on Down-Converted Signal

SPECIFICATIONS: Frequency: 10 kHz to 11 MHz
Level Flatness: RF source flatness = (0.5 dB referred to 4 MHz)
Total Level Accuracy: = (1 dB + Input Level Accuracy)
Harmonics: > 35 dBc
Intermixing Spurious: > 60 dBc
50 MHz Local Oscillator Feedthrough: <—100 dBm
REFERENCE: Figure 13
DESCRIPTION: In addition to measuring the parameters specified above, an adjustment can be

made to the output level if needed. All measurements are made by observing the
down-converted output on a spectrum analyzer.

SIGNAL GENERATOR SPECTRUM ANALYZER _ ) o
MODEL 117108 INPUT
J RF
OUTPUT
Figure 6. Down-Converted Signal Test Setup
TEST EQUIPMENT: Signal Generator . HP 8654A
Spectrum Analyzer . HP 141T/8552B/8553B
PROCEDURE: a.  Connect equipment as shown in Figure 6. Set Down-Converter selection

switch to DIRECT.

b.  Set signal generator controls as follows:

Frequency 54,0 MHz
Level 0 dBm
AM . Off

FM Off

c.  Set spectrum analyzer controls as follows:

Resolution Bandwidth 1 kHz
Frequency Span . 50 kHz/division
Center Frequency 54 MHz

Input Attenuation 40 dB

Linear Sensitivity

Display Smoothing .

100 mV/division
Minimum (Off)
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PERFORMANCE TESTS AND ADJUSTMENTS

Performance Tests and Adjustments on Down-Converted Signal (Cont'd)

d.  Locate 54 MHz signal on spectrum analyzer. Fine adjust linear sensitivity to bring
signal to fifth graticule line from bottom.

e.  Set Down Converter’s selection switch to 0.01—11 MHz. Tune analyzer center fre-
quency to 4 MHz. The 4 MHz signal should be within +0.3 divisions of the fifth
line (£0.5 dB). If it is not, adjust AIR12 (Gain) to bring signal to reference line.

4.7 5.3 divisions

£, Tune generator frequency slowly through 50.01 to 61.00 MHz range while observ-
ing signal on analyzer display. For observing low frequencies, it may be desirable
to adjust analyzer’s frequency span and center frequency (but not resolution band-
width). Signal level should be within +0.3 divisions of level observed at 4 MHz and
+0.6 divisions of the fifth graticule line over the range to 11 MHz.

Flatness: —0.3____ _ +0.3 divisions

Accuracy: —4.4 +5.6 divisions

NOTE

If the Down Converter’s flatness appears out of specification
limits, check the flatness of the RF source over the range of
50—61 MHz,

Two factory selected components affect output amplifier flat-
ness. For more information, refer to Repair, on page 17.

g.  Set spectrum analyzer’s vertical reference level to 0 dBm (log). Adjust spectrum
analyzer’s vertical reference level to bring signal to top graticule line. Tune genera-
tor frequency through 50 to 61 MHz range while observing second and third har-
monics on analyzer display. If desired, adjust analyzer’s frequency span, center fre-
quency, and resolution bandwidth. Harmonics should be more than 35 dB below
fundamental (dBc). 35 dBe

h.  Set spectrum analyzer’s resolution bandwidth to 3 kHz, frequency tune to 50 MHz,
and frequency span to 10 MHz per division. Tune signal generator to 61 MHz. All
signals except 11 MHz fundamental and its harmonics should be greater than 60dB
below fundamental (dBc).

60 dBc

i.  Disconnect RF input to Down Converter. Set spectrum analyzer’s center frequency
to 50 MHz, frequency span to 0.2 MHz per division, and input attenuation to 0 dB.
50 MHz signal level should be less than —100 dBm.

100 dBm

Local Oscillator Frequency Adjustment

REFERENCE:
DESCRIPTION:

Figure 13

An oscilloscope, triggered by an external reference, is used to set the local oscillator (LO)
frequency. If the generator to be used with the Down Converter has a counter readout,
the LO is adjusted, using the generator’s reference. Otherwise, the frequency is adjusted
to 5 MHz using a suitable frequency standard.
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PERFORMANCE TESTS AND ADJUSTMENTS

Local Osciilator Frequency Adjustment {Cont’d)

TIME

MODEL 117108

OSCILLOSCOPE

1 MHz

FREQUENCY STANDARD

OUTPUT

VERTICAL EXT
INPUT RIGGER

Figure 7. Local Oscillator Frequency Adjustment Test Setup

100 kHz, 1 MHz,
5 MHz, OR 10 MHz

TEST EQUIPMENT: Oscilloscope HP 1707B
Frequency Reference HP 5326A
PROCEDURE: a.  Set rear panel TIME BASE selector switch to 1 MHz.

b.

Connect equipment as shown in Figure 7. Set oscilloscope to display 1 MHz
TIME BASE OUT signal triggered externally from the frequency reference. Set
horizontal scale for 0.1 us per division.

Adjust LO frequency adjustment (Xtal Adj) on A1Y1 for a stationary waveform.

NOTE

Movement of the waveform to the right one
division per second means that the Down-
Converter’s frequency is low by 0.1 ppm.

Power Supply Adjustment

REFERENCE:
DESCRIPTION:
TEST EQUIPMENT:
PROCEDURE: a.

Digital Voltmeter

Figure 15
The power supply is adjusted for +12.0 £ 0.1 Vdec.

HP 3476A

Connect voltmeter to positive (+) end of A2C5 (B+).
The voltmeter should read between +11.9 and +12.1 Vde. If it does not, adjust
A2R9, VOLT ADJ, to bring the reading into the above limits.

NOTE

If the power supply voltage is adjusted, the Local Oscil-
lator Frequency Adjustment must be performed.

REPLACEABLE PARTS

the quantity required, and address the order to the

Table 3 lists all replaceable parts in reference desig-

nator order, Table 4 contains the names and ad-

dresses that correspond to the manufacturer’s code
" numbers.

Ordering Information

To order a part listed in the replaceable parts table,
quote the Hewlett-Packard part number, indicate

nearest Hewlett-Packard office.

To order a part that is not listed in the replaceable
parts table, include the instrument model number,
instrument serial number, the description and func-
tion of the part, and the number of parts required.
Address the order to the nearest Hewlett-Packard
office.
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Reference HP Part Q o Mfr
; . t Description Mfr Part Number
Designation Number Y P Code
a1 11710m60012 1 DOWN CONVERTER BOARD ASSEMBLY 28u80 11710200052
3131 0160=4084 2 CAPACITORSPXD ,iUF #=20x 50VDC CER 28480 0160u4p8e
a1C2 01802619 s CAPACITOR®FXD 22UF#w10% 15VOC TA ouz0g 1960236X9015KAY
33 0160=0127 1 CAPACITOR=FXD UF +=20% 25y0C GER 28480 0360=0127
aLta 0140w0197 2 CAPACITORSFXD 180PF 4~5% 300V0C MICAQeTO 12136 OM1SF181J0300WVICR
4185 0160-3451 I CAPACITOR=FXD ,01UF +80=20% 100VOC CER 28482 0160348
a1le 0160=2208 1 CAPACITOR=FXD 33OPF +=5X 300VDL “ICA0#T0 28480 01e0-2208
A1C7 0140w0187 CAPACITORFXD $80PF ¢=5% 300VDC MICA0+70 r2134 DM!SFIG%JO!ODWVICR
aice 01802619 CAPACITOR=PXD Z2UF+=10% 15YDC Th ITHN 1900226X9015KAL
(313 0180w1738 1 CAPACITOR=FXD ,22UFe=10% 35VOC TA [THN 1500224X903542
41810 0180e2689 CAPACITOR=FXD 22UFtwi10% 15VOC TA 04200 1960226x9015KA1
A1811 0140=0200 i CAPACTTORSPXD' 3Q0PF #=$% 300VDC MICACTO 72136 DMSP3®1J0300NY R
41612 0180=2619 CAPACITOR®FXO 22UF+e10X 15VOC T4 0420y 1960226X9013KAY
a1l13 0180e2619 CAPACITORSFXD 22UF¥=10% 15VDC TA o4y 1980228X9015KA1
ALt 0160e345§ CAPACITORFXD ,01UF ¢B0w20% 100VDC CER 28480 0i60a3usL
A1C18 0160e3451 CAPACITOR®FXD ,DIUF #80e20% FOOVOC CER 28480 ole0om3usL
ey 098520095 1 MIXER, DOUBLE BALANCED SRA-1 28480 095520098
ards 1250e083§ 3 CONNECTORaRF 8MC M PC S0wQHM 03317 37JRi0Us2
(SN 1250a083§ CONNECTOR=RF 8MC M PC S0mONM 033LF 37JRL0us2
4193 125000838 CONNECTOR=AF 8MC M PC S0eOMM 033LF 37RL04e2
AtLy 9140w0114 ? GOIL=MLD {QUH 10X QWSS _1SSDX,375LG 02178 15eulddSen
142 9140a0118 COIL=¥LD 104M 10X QeSS ,1550X,375L6 02178 1SmudySedK
A1Ld 9100#2257 2 COLL=HLD 820NN 10X Q@832 ,095DX,25LG 02178 09=4u2beSK
Ala 81002257 COTLeWLD 820NH 10X Q832 ,0950X,25L0 02178 09m k20K
ALMpy 71000647 CAN, RECTANGULAR 28480 7100%0647
[SLH] 12513172 CONNECTOR, SINGLE CONTACT (FOR Ef1) 01384 203314779
4181 1854eg019 1 TRANSISTOR NPN 81 TOw18 FDsSaOMW 28480 1884m0019
a2 1854a0013 1 TRANSISTOR NAN 2N22184 31 TO=S PORE0OOMW 02036 2N2R18A
1200e9173 H INSULATOR=XSTR DAPeGL 28440 1200=0173
ares 185520081 1 TRANSIBFOR JaFET 2V5245 NeCMAN DeMODE 81 0169K aNs2us
1200a9173 INSULATOR=XSTR DAPsGL 28480 1200°0173
2104 185uep247 1 TRANSISTOR NPN SI TGe39 POSlw FTS800MMI asueo 1854m0247
ALRY 075720180 2 RESIATOR 31,6 (X ,125% F TCw o1s06|  ¢¢
ALR2 069843031 1 RESIBTOR 23,7 {% (1254 F T(e 0388 PHESSe|/8aTOnRSRToF
ALR3 07570180 RESIBTOR 31,86 {X ,125W F TCH0+s100 01406 [
ALRu 0098=3d4b 1 RESTSTOR 316 1% ,1254 F TCWO4-100 03298 Clsl/BeTOud)bRF
ALRS 07870465 1 RESISTOR 100K 1X ,125W F TC804=]100 LEFRL Cidnt/8=t0a1003~F
A1Re 0757.0458 ? RESI!TUR LI lK LX 1250 F TCEQ4a100 03208 Glul/8atD=S112oF
ALRY 0698-0083 2 RESIBTOR 1, L% (1250 F TCE04=100 01298 Clol/BaTOmithiar
ALRS 2100-2583 1 ﬂlslsruR-TRMn 10 20X € 8IDE=ADJ 1e=TRN 03454 ET50X100
A1R9 075720394 2 RESIBTOF 1.1 1X 125k F TLE04e100 03398 Cée1/8=T0=5R1~F
ALRiQ 0757=0399 1 RESISTOR 82,5 iX (1254 F TCmO+=100 03298 Cl=1/8=T0~82RE=F
A1R1] 06981436 1 RESISTOR 178 1X ,125% F TCuoee100 03298 Ghei/BaTOuiTOR=F
AiR12 0757m054b 1 REAISTOR 10 1% ,125n F TCwOvrmi00 03298 Cinl/8eTCul0R0ar
A1R13 0698u3442 1 RESIBTOR 237 (X 125 F 1Cu0ee100 o)aes Ciei/BuTOnds?RuF
AtR14 075Tw039% REBIBTOR $1.1 1X ,125¢ F TCEDew100 03298 Clesi/8eTOnb51R =F
ALR1S 069843432 1 RESISTOR 26,1 §X ,125W F TCsD+w100 03848 PMESSe1/8eTomZaR1oF
a1R1s 06903438 1 RESIBTOR 147 1% 1254 F TCHOww100 03298 Clul/BuTOnidTRF
ALR17 0698u3440 2 RESIATOR 196 1% 125w F TCROsal00 03298 Céels8eTOnidoRal
ALR18 NOT ASSIGNED
41R19 0757=0488 RESISTOR $1,1K $X ,128% F TCBO+=100 03298 Cinl/BaTOeS]12nF
a1R29 0698u3445 ) PESIOTOR 348 1% ,1284 F TCEOe=100 03398 Cllni/BatOnddBRuf
ALTRY 12510600 1 CONTACT=CONN L/WePOST=TYPE WALE DRSLDR YT 12510600
ALYt 18130090 1 CRYSTAL DOCILLATOR 28480 1813=00%0
a2 1171060002 1 POWER SUPPLY BOARD ASSEMBLY 28480 11710=40002
[H 0150=0024 ! CAPaCITOR=FXO ,02UF +80=20% bOOVDE CER 20480 0180=0024
date 0180m0226 1 CAPACITORRFXD 22UF+=10X% 15VDC Th olded 15¢D226x901582
43e3 21eDe0ib2 i CAPALITORFXD (022UF +»i0% aoovn: POLYE oH20d 292P23392
azCe 01B0=0iis 1 CAPALITOR=FXD b,8uUF+w10X 35VDC ob2ed 150D68%K903582
a2ts 0180m1818 1 CAPACITOR®FXD 1004F+75aL0X 5ovoa AL okod Job10760%09n2
A2CR1 190120189 [ DIODE=PWR RECT 400V 730MA 0Dedi 0203G| SR1388ed
w2CR2 19010189 DIODEsPWR RECT 4OOV TSUMA DOwd] 02036 SR1388«4
42CH3 19010189 DIODE«PWR RECT 400V 750MA DOwd 02036 §R13S
23CRa 19010189 DIODEePWR RECT 40OV Y50MA DOwd] 02036 SR13SBe4
A2CRS 19010025 2 DIODESGEN PRP 100V 209MA DO=7 20480 190120025
A2CRE 1901206025 DIODE=GEN PRP 100V 200MA DO=7 s 1901=0025
42Fy 2110.0012 1 FUBE ,SA 250V FASTeBLO 1,25X,25 UL IEC 0470¢ 312,500

See introduction to this section for ordering information
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Meodel 11710B

Reference HP Part a . Mfr
: - t Description Mfr Part Number
Designation Number \ P Code
AZMPY{ 21100269 F] FUSEMOLDER=CLIP TYPE ,250aFUSE 28480 Z110=0269
AzvP2 11710200004 l LA8EL, [,D, 28489 11710w08004
a0 1863=0012 { TRANSIATOR PNP 2N2904A §] TO=39 PDE&QOMK 01694 ZNZ90UA
[¥LH 185400022 h TRANSISTOR NPN §I T0=39 PDS7Q0MM 02236 817843
A203 18540071 3 TRANSISTOR NPN 8L PDW3QMA PTSZ00MHZ 28ubo 18540071
204 1854=0071 TRANSISTQR NPN 81 PDNIGOMA FYSZO0MHD 28ugo 18548007
A208 §1BS4=00T1 TRANSISTCR NPN 81 PDBIOQOMA FTE200MANZ 28480 1884wpo?
A208 1884e0012 1 THYRISTOReSLR 2NIS28 TOU«8 YRRMu20OD 01924 eN3528
12Ry 069843348 L RESISTOR 4, 04K 1% Sk F TCUO+wl0O 05520 CMPbS=2
ba2R2 Q7570278 2 RESIBTOR 1,78K 1X ,12%n F Y{w0e=i00 03298 CHel/BeT0el78LeF
A2R3 Q75T=0416 3 RESISTOR 511 1% ,125w F tCw0¢nlgO 03ase Cim}/8uTonS)|Ral
42R4 0757«0839 1 REJISTOR 10K 1% ,5¢ F Capes100 0295E METC1/2eT0m 1003 F
A2RS 081t=1668 i RESISTOR 3 SX 2W PA TCa0ew800 04e7l BuMisLROed
A2Rg 0757-08(7 1 RESTSTOR 750 1% 5K F TCEO+w100 0299F METC1/2eTOnTS1er
A2R? 06980083 REAISTOR 1,96K 1X ,13Sh F TCsOe=100 03298 Cuw]/BaT0aisblar
AZRS 069823440 RESISTOR 196 1% ,125W F TC80+w100 03298 Cém)/BaTlwi9bRaF
A2R9 2100-1758 1 RESISTOR=TRMR 1K 5% WW SIDE«ADJ jeTRN 03740 334SwenS0el102
A2R1O 0757=0416 RESISTOR S11 1% ,1250 F TCw0e=100 03298 ClhmlsBaToeS1{Rer
A2R11Y 07571094 1 RESISTOR 1,47 1X ,125% F TC®04=100 03298 Clel/BuTOnldTaF
AzR1z 07570278 RESLIBTOR 1,78K 1X ,12%% F TC®04=100 03298 Clny/8nT0m) T8 ek
ARVR1 1902=3036 1 BIODE=INR 3,14V 5% DO-7 PDm,uw TC--.DG#: 02036 87 1093938
A2VRZ 1902=0781 1 DIODE-ZNR 1NB21 &,2Y 5% DO=7 POk, 02036 iNBRY
A2V¥RY 1902=0202 1 CIODE=ZNR 15V SX DO-IS POZ1W TCI0.0ST# 28480 L902=0202
[} 11710%6000¢ 1 80 MHZ DIVIDER ASBEMBLY 28440 §1710-60009
a3Cy 0160=u082 H CAPACITORFDTHRU 1000PF 20X 200v CER H T 0lebeaon2
a3C2 016024082 CAPACITOR=FDTHRU 1000PF 20% 200V CER 28480 0160wa082
4301 1250=0829 2 CONNECTORRF SMC M 8GL=hOLE=FR S0=OHM 0s76l S0w0US=4610
2190a0124 4 WASHERWLK INTL T NO, 10 ,198sINeID 0331F Lt1osa3t
(32} 12500829 CONNECTOR®RF BMC M 8GL=MOLE=FR S0wQHM 05761 50e045+4630
2190=0124 WABHER=LK INTL T NO, 10 ,195=INeID 0831F LW101a30
A3Mpy 11710420009 1 MQUSING, 50 MHZ DIVIDER 28480 11710220009
[ LH 2200+0403 SCREW=MACH Umdt ,25eIN=LG PANMDePOIL 28480 2200e0103
A3AL 1171060013 % CIVIDER BOARD ASBEMBLY 28480 11710=40013
ABALCY 0360=4084 CAPACIYOR=PXD ,1L)F #w20X 50VDC CER 28480 0140=
A3AjC2 0180=2206 1 CAPACITOR=FXD 60UF+w10X 8YDC T4 ouod |!outobx900b!i
4345¢3 £160=3451 CAPACITORFXD ,DIUF +B¢m20X 100VDC CER 28480 0160a3451
ABALGY $85420039 1 TRANSISTOR NPN sto!su 81 TC=39 PRalw 02036 2N30%83
034Q=0834 1 INBULATOR=XSTR POLY] 28480 034Qe0834
1265-0011 H HEAY SINK TO-!ITO-!O-PKG 28480 1208=0011
AZALRY 07570487 1 RESISTOR 562 1% 128 F 19Q+4=100 03298 Cldei/BeT0a502RuF
a3hire 069B8u3434 i RESIBTOR 34,8 1% ,12%h F TCm04el00 03298 Clel/8eTO=34REBaF
A3A1RY 47570436 2 RESIATOR 03298 Cisl/ 113}
ABALRY 475%=0438 RESISTGR +=i0 03298 Cd=t/. S181eF
4341RS 47570274 1 RESISTOR 1,21K 1X ,12%h F TCe0+=100 03299 Clml/8aT0al213eF
A3A1RS 0757m0416 RESISTOR 511 1% ,125w F TC=04e100 03298 C4wi/8eTOnS1LR-F
A3ALUL 1820+0751 1 1C CNTR TTL DECD ASYNCHRO NEG.EDGEwTRIG 0169H SNTUIT6N
ASALUZ 1820w12%¢ 1 1C CNTR TTL L8 DECD ABYNGHRD V169H NTaLE1 96N
a3A1U3 1820=1197 1 IC GATE TYL LS NAND QUAD 2eInP 0169H SNP4LBOON
A3A1VRL 1902=3104 1 DIODEmZNR 5,82V %% DO«¥ PD®, 4w TCas . 016% 02036 82 10939=110
a4 11710u60008 1 12 MHZ LOW PASS FILTER ASSEMBLY 28480 11710=60008
agmey 1£71¢w8000] 1 COVER, BOTTOM 28480 117108000}
aywp2 1871080002 1 Can, LPF 28480 11710280002
Agmpy 11710%00010 1 LABEL, 12 MHI LRF 28480 11710%00010
AUMPY 2190-0124 NABHERSLK lNVL T NO. 10 ,195=INaID 0334F LH101=30
(FOR J}
Aunpg 2990-0078 H NUT<HEXw DBL-CHAM 10s328THD ,067=IN=THK 0331F HN100e11
(FOR Jiy J2)
ALMPE 11716-09011 1 PC INSULATOR 28480 11710-00011
Adhy 1171000014 i LOv PABS FILTER BDARD ABSEMALY 28480 1171060014
LLIIN o} 0144=0394 2 CAPACITOR=FXD L10PF +=5X JOOVDC MICA T2L3s OMISF111J0BCORVICR
AGALCR 0160=0939 2 CAPACITOR=FXD G430PR +=5% 300V0C MICA0+70 2bus0 0160=0939
A4ALCS 0560=0939 CAPACITOR=FXD 430PF +=5% 300YOC MICAO?Y 20480 01600939
A4aLCH 0540=0154 CAPACITOR=#XD 110PF +e5X 300VDC MICA T2ide OMISFLLIJOBOOWYICR
AQALI1 12501220 H CONNECTOR=RF 8MC M PG 50=0mM g8761 Sow0Sie0109
AuALI2 12501220 CONNECTORmRF SMC M #C 30=0RM 0870l S0e0810010%

See introduction to this section for ordering information




Model 11710B

Table 3. Replaceable Parts

Page 13

Reference HP Part Q . Mfr
: . t Description Mfr Part Number
Designation Number \ P Code
Adh1LY 914y=0iut 2 COlLwMLD 6BONH 10% G833 ,0950X.25L6 02178 0¥adidpomiK
Buhy2 9140=0158 1 COIi=MLD HUM 10X GE®32 ,0950X,25LG 02178 QFukiigbuoxK
auALL3 9340=0141 COIL»MLD 68ONM 10X G833 ,0950X.25L6 02178 LTI NTY
Lk FELYTNETR ) 1 LINE POWER MODULE ASMEMBLY 20480 LLITIDET
A5TRY 5020=8157 1 LINE VOLTAGE BELECTOR BOARD 28480 S0R0=8137
CHASSIS PARTS
[} G180maid1 1 CAPACITOR=PXD 1300UF+75=10% SOVDC AL 014%8 §30=7uT1-02
0360=0d52 2 TERMINAL=SLOR LUG PLeMTG FORmwipe83CR 19563 540
2190=0034 & WASHER@LK HLCL NO, 10 ,194=INeID 284bo 219000034
2680m0129 2 SCREWeMACH 10m32 ,312=IN={G PANeHDwRQZI 28400 2680%0129
CRY 1901=0033 4 DICDEwGEN RRP 180V 200MA 00e7 26460 190120033
cRe 1991=0033 DICDE=GEN PRP 180V 200MA DO=7 28480 190100033
F1 21100004 1 FUSE ,25a 250V FASTeBLO ) ,25x,25 ul IEC 04T0C 32,2%0
(FOR 1185V OPERATION)
21100479 1 FURE ,175A 250V FABTBLD 1,2%X,25 UL 0470C 3E,175
(FOR 220V OPERATION)
Kq 310680009 2 BwITCHM, COAXIAL SPDY T486H 318=1005%5e2
K2 310620009 SWITGH, COAXIAL 8PDT ThB6H 3158100532
L1} E000=-6%559 2 COVER)SIDE 3 X 1 2848y 5000=8559
2316¢=0160 111 SCREW=MACH 6«32 ,188m]NeLG 82 DEG 28480 23600180
MpR 5060=0700 H 9IPE CASTING 28480 S060e0700
MP3 50407204 4 FOOTC(BTANDARD) 28u8o S040+7203
uPg 08654=00037 1 COvER, TOP 28480 086%4=00037
MPS 08654aQ0024 it COVER, BOTTO™ 28480 0BeS4m00024
il §1710-00008 i PANEL, FRONTY (B) 20480 1471000000
Las 11710=00008 i PANEL, REAR 28480 14710wpo 008
MPE 144GnodTe 1 HANDLE=POLYP 7,75=L6 12134 1775=35¢ COLOR Y3401
MNP e 0370=19%9 1 MKNOB=BASEwPTR 1/2 JGK 2S=INwID 28480 0374=109%
MPLQ 1460w1345 2 TILT STAND 33T 28480 140001348
MR 1L 1640=001? 2 RETAINER=HANDLE 8TL 12138 [l
MPlz 1230=0013 1 CLAMPeCAP 1,375«D]a BTL o420y w586m97a
2360m=0118% 2 SCREN=MACH 6w32 ,312efNelG PaNw#DePOZE 28480 230000115
2360m0121 1 SCREWwMACH 632 ,SeiNeLG PANeHD=POZI 28480 2360w0121
0360=0001 ¢ TERMINAL=BLOR LUG LK=MTG FORex&=8CR 18452 L]
MRL3 1250m1471 1 CAP=COAX TO #IT FeBNC NON=BHTG 2,.5eCH 28480 1250e1471
MPLY T120=3528 1 LABELSWARNING ,6mINeWD j,BeINwlG VINYL 28480 T1d0a3528
MRS T120=3%984 1 LABELeINFORMATION ,21wl 0 2,31=INeG 28480 Tid0w=3984
MPle T120.4163 1 LABEL=WARNING ,Se]N=ihD 1=INsLG AL 28480 Tidowdi6}
MPLY T120=4b27 1 LASEL=WARMING ,50%«[NewD §,79=]NaLl 8489 Tid0eisg?
MPLB 14040=0024 1 CLAMPLCABLE ,25«DIA S«KD NYL 28520 3324
{FOR w9)
MPLO 2001=0138 1 WRENCH3 COMB 20489 $001=0135
MP20 11710=00007 4 DECK 28ud0 1471000007
MP2Y 11710=0G009 2 BRACKET, TOP COYER SUPPORT 28uso 11710e0000%
mMPap 117110m20006 1 INSULATOR, ADHESIVE 2BuBo 11710=20006
Mp23 11710-20018 3 BPALER, CABINET FLIL 1171020018
MP24 1171060049 1 BOARD ASSEMBLY, ExTENDER 28480 11710060019
MP25 0590=0052 [} NUT®BHMETw] be32nTHD Send §7L GudaN CaB020ub33udub
MP2s 23b60=0180 SCREWMACH be32 ,1B8eINeLG B2 DEG 28480 2360=01480
MR2T7 236000194 6 SCREWeMACH 632 ,312=INaLG 100 DEG 28ung 2360=0194
MP2A 2200w0103 SCREWaMALCKH 4wl( ,25«INe(G PAN=WMDwROZ1 28480 2200=0103
MP 29 23s0e0ile BCREWeMACH 6032 ,312e]N=LG 82 DEG 28480 2340=0116
MP30 2200=0171 [ BCRENaMACH del) ,7SelNeLG 82 DEG 20080 2200e0171
(FOR A3)
MP3Y 50400170 2 GUIDEYPLUGsIN PC BOARD 28480 $040e0170
(PFOR AL, AQ2)
2200-0103 14 SCREW=MACH 4wl) ,25«[N=LG PAN=MD«ROI] 28480 220020103
Ldx H Q3ouegiyz 3 TERMINALSLDR LUG PL=MTG FOR=#b-8CR 28430 0360=0042
2360=0114 18 SCREW=MACH §a}2 ,3{12eINeilG 82 DEG 28480 23000116
034020001 TERMINAL=8LDR LUG LK=MTG FDR=#b=-8CR 18452 L)
MP33 2190-003Y4 1 WASHER-LK HLCL NO,10.194-1N-1D 28480 2190-0034
MP 34 2860-0129 1 SCREW-MACH 10-32.312-1IN-LG PAN-HD-POQZI 28480 2680-0129
[3) 1854=0063 1 TRANSISTOR NPN 2N3053 8] fpe3 POwi1%hH 28489 185840003
1200=0043 1 INSULATOR®XSTR ALUMINUM 04736 322047
03uGmouBs 1 INBULATOR®COVER NYLON GORHE A22~2003
Oeg4=02R7 2 SCREW=TFG 6=20 ,6@5wIN=LG PaN=HDwPDZI 28440 tbduwoae?
5050=0018 2 WASmEReFL MTLC NO, & ,147wINs][D 284do 30500016
219080018 2 WASKERaLK MLCL NO, & alélelNwID 28uk0 21499w0018

See introduction to this section for ordering information
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Model 11710B

Reference HP Part Mfr
: . N Qty Mfr Part Number
Designation umber Code
Ry 08698m344Y i RESISTOR 28,7X 1X (12%% F YCE0em100 0)298 Cumj/8mTOn2lTinr
st 3100=3389 1 SWITCH=RTRY 8PDT=NS ,812=CTR=BACG 28480 3100=338%
21900016 1 WASHER=LK INTL T 3/8 IN (377eIN=ID 20480 21900018
2980m0043 1 NUTwHEX #DBL=CHAM 3/8el2eTHD ,0804=INeTHK 28480 295020043
82 3301=1395 1 anWITCHaPB OPDT=D8 ALTNG 10,5A 250VAC 0100H 53eb7280m121 /00K
0590m=0923 1 NUTuKNRLDwR 1/2«32«THD ,129=INaTHK 28480 05900923
2140m0R4u 1 LAMPeGLOW A1H 135/303VDL 1,2MA Te2-BULB 28480 214000204
310t=0859 1 CAP=-PB TRL WHITE;Z1G-ZAG 90-DEG TO 28089 31010559
8} 310i=01683 1 SWITCHeTGL SUBMIN SPRY NB SA 115vaC 02398 =11
0160%0040 1 TERMINAL®SLOR LUG LK=MTG FORw#1/4nBCR 480D 19%8
T 9100.3945 1 TRANSFOAMER, POWER 28480 9100=3915
3050=00¢1 1 WASHERwFL MTLC NO, 8 ,17@=INelD 28ude 3080=0001
2190~0017 ? WASMER=LK WLCL NO. & .188=]N=]D 28480 2190=0017
_2580=0004 2 NUTwHEXmDBLWCHAM Bo32uTHD ,1@5=INeTHK 8480 2580=0004
LB 11T10=8000) 1 CABLE ASSEMBLY, RF INPUT 28480 llTlﬂ-iooU!
059020505 2 NUY. KNURL!D §/8=24 UNEF=2B THREAD T374C TD=801
w2 1171020018 1 CABL SSEMBLY, INTERCONNECTING 28480 1171020018
W3 11710m860018 1 CABLE ASSEMBLY, GREEN 28480 11710w80018
W4 11710=60003 1 CABLE ASSEMBLY, YELLOW 28480 1171060003
(1] 11710=6001% 1 CABLE AlltMBLV, RED FLITD 1171060015
W 1171060017 1 CABLE ASMEMBLY, BLUE 28480 1171080017
21900102 1 WASHE RelK !NTL T 15732 IN (472«IN=1D 78189 1832w0]
0560=1011 13 NUTeKNRLD®R 15/32r32=THD ,12=IN«THK 28480 05%0m4011
LY 1171020017 1 CABLE ASBEMBLY, LOw PASS FILTER 28480 1174Q#20017
we 1571020004 1 CABLE ASSEMBLY, RF QUTPUT 28482 ll7l°-?000“
0590=0508% NUT, KNURLED S/8aid UNEF=2B THREAD 1374C TD=804
'L} 1171069007 t C4BLE ABSEMBLY, PRIMARY WIRING 28480 11710=60007
w10 B8120-4378 1 CABLE ABSY 1BAWG JeCNDCT JGKmJKT ,283w00 28480 8120=1376
OPTION 001 COMBINING KIT
MP35 086$8«20029 2 RAIL COMBINING 28480 4865520029
MP 35 2360=0119 8 SCRENWMACH bw32 ,438miNwlG PAN=HDwPQZ] FIILT 2360=0119
WP37 71305359 1 Ll![L-INPDRMAYIDN JBwlhaiD 2,85eINwl 28480 7120=5359
wll 11710-20020 1 CABLE ASSEMBLY, [NTERCONNECTING 28LB0 11710~20020
Table 4. Code List of Manufacturers
Mfr .
Code Manufacturer Name Address Zip Code
QOR4E JERMYN INDUSYRIES
0100H ILLUMINATED PROODUCTS INC ANAMEIM 13 92860
01385 AMP INC HARR[SBURG PA 17101
01458 SANGAMO ELEC CO 8 CAROLINA DIV PICKENS sC 29671
01606 ALLEN=BRADLEY CO MILWAUKEE Wl 53200
0L69m TEXAS INSTR INC BEMICOND CMPNT DIV CALLAS T 75200
01924 RCA CORP 30LID STATE OIV BOMERVILLE NJ 08876
03888 | kDI PYROFILM CORP WHIPRANY NJ 0r981
0203¢ MOTQRQLA SEMICONDUCTOR PRQDUCTS PHOENTX [13 85000
o217 ATRCO SPEER ELEK DIV AIR ROCN €O NOGALES ' 85621
02236 FATRCMILD SlulCONDUCTOH o1y MOUNTAIN VIEW Ca qLguo
02396 € AND K COMPONENTS INC WATERT QNN MA 02172
121ds PHILADELPHIA HANDLE CO INC CAMDEN Nd oelel
029%F MEPCO/ELECTRA CORM MINERAL WELLS X 76067
03298 CORNING GLASS WORKS (BRADFORD) BRADFORD Pa 16701
0334F SPECIALTY CONNEGTOR €O INC INDIANAPOLIS IN 46200
28480 HP DIV 00 CORPORATE PALO ALTD Ga 94304
28520 HEYMAN MFG €O KENILWORYH N 0703}
0365A MEPLO/ELECTRA CORP 8AN OIEGD CA §2100
03740 BOURNS INC TRIMPOY PRQD DIV RIVERSIDE 1] 92501
QuR0J SPRAGUE ELECTRIC €O NORTH ADAMB MA 01247
12136 ELECTRO MOTIVE CORP SuB IEC WILLIMANTIC cT PLYIY
04s0d FEDERAL SCREW PRODUCTS CO CHICAGD I 50600
OusTB TRH INC PMILADELPMIA DIV PWILADELPHIA PA 19100
Quyoc LITTELFUSE INC DEB PLAINES I 60016
Q4736 TRW ELEK CMENT CINCMeMONADNOCK DIV CITY QF IND (1) 94100
78189 ILLINOIS TOOL WORKE INC 3MAKEPRQOP ELGIN 1L B0LEe
78452 EVERLOCK CHICAGO INC LnICAG0 I s0b22
LITT L TINNERMAN PRODUCTS INC CLEVELAND ['L] 44129
19963 ZIERICK MFG CO MY Kl8CO NY 10949
05520 D4LE ELECTRONICS INC coLumaye NE 68601
L2303 QEALECTRD CORP MAMARONECK NY 10543
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SERVICE

Service instructions consist of principles of opera-
tion, instrument modifications, troubleshooting,
and repairs.

Principles of Operation

A block diagram of the Down Converter is shown
in Figure 9. Input power is applied to Power Sup-
ply A2 through switch 32. Power Supply A2 con-
sists of a voltage rectifier and regulator circuit.
This circuit provides the regulated +12 Vde power.

Converter-Amplifier Al down-converts the input
signal. Relays K1 and K2, and selector switch S1
select the output signal range. To select the down-
converted signal, switch S1 is set to the .01—11
MHz DOWN CONVERSION position. In this posi-
tion the +12 Vdc is applied to Converter-Amplifier
Al and relay K2. (Unless modified, +12 Vdc is
always present at the 50 MHz local oscillator.) The
closed contacts of K2 connect the output of Al to
the RF OUT connector (J2) via cables W9 and W8,
Since relay K1 is not energized when switch S1 is
set to the DOWN CONVERSION position, the
closed contacts connect the unit RF IN connector
(J1) to the input of A1l via cables W1 and W3. The
input signal is mixed with the 50 MHz local oscilla-
tor and the down-converted signal is then filtered,
amplified, and filtered again. Only the difference
frequency passes through the filters to the output.

When range switch S1 is set to the DIRECT posi-
tion, +12 Vdc is applied to relay K1 but not to
Converter-Amplifier Al or relay K2. Converter-
Amplifier Al is disabled and bypassed, and the in-
put signal is routed directly to the output connec-
tor via cables W1, W2, and W8.

A schematic diagram of Converter-Amplifier Al is
shown in Figure 13. Note that there are two adjust-
ments: A1Y1 (Xtal Adj) and AIR8 (Gain Adj).
These adjustments are set as specified in the Per-
formance Test and Adjustment procedures.

In addition to providing the 50 MHz signal re-
quired for down conversion, the output of erystal
oscillator Y1 is also buffered and divided to pro-
vide a time base reference output. Q3 and Q4 on
the A1 Converter-Amplifier form a high input im-
pedance buffer amplifier. The buffer output drives
the 50 MHz Divider A3, which produces the rear
panel TIME BASE OUT signal. A1U1 is a decade
divider whose output toggles a divide-by-five,
A1U2. Logic gating formed by A1US selects either
the 5 MHz output from A1U1 or the 1 MHz out-
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put of A1U1L according to the position of the
TIME BASE selector switch, S3. Transistor Q1,
with reference diode VR1, forms a simple voltage
regulator which derives +5V, required by the TTL
circuits, from the +12V supply.

A schematic diagram of the +12V Power Supply
A2 is shown in Figure 15. The power supply is a
series pass type with Q1 being the series pass trans-
istor. Comparison amplifier A2Q4 and Q5 com-
pares the divided down supply voltage against the
reference A2VR2 and drives Q1 through A2Q2 to
bring the base voltage of A2Q5 equal to the base
voltage of A2Q4. A2Q3 is a current limiting trans-
istor that is normally off. If the supply current is
large enough, the voltage drop across AZR5 will
turn A2Q3 on. This in turn shuts A2Q2 and Q1
off. A2VR3 and A2Q6 form a crowbar to protect
the output from voltages that are too high, If the
output exceeds the breakdown voltage of A2VR3,
it conducts and fires SCR A2Q6 which shorts the
output and initiates current limiting. Variable re-
sistor A2R9 is the output VOLT ADJ control and
is set as specified in the Performance Test and Ad-
justment procedures.

Instrument Modifications

For optimum oscillator stability, the instrument is
factory-wired to leave the local oscillator (LO) run-
ning at all times. Typically, LO feedthrough is less
than —110 dBm in the straight-through mode. To
reduce LO feedthrough in this mode, the internal
crystal oscillator can be wired to be switched off
when the DIRECT/DOWN CONVERSION selector
switch is set to DIRECT. However, the crystal will
require time to stabilize when the instrument is
switched to the DOWN CONVERSION mode, and
the time base output is lost in the DIRECT mode.

To modify the Down Converter, proceed as follows:

a. Remove power cable from Ab Line Power
Module.

b. Remove instrument bottom cover.

c. Unsolder red wire from pin 13 of the A2
Power Supply Assembly edge connector, XA2.

d. Connect and solder the same red wire to

pin 21 of the Al Converter-Amplifier Assembly
edge connector, XAl.

e. Reinstall instrument bottom cover.
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Troubleshooting

The Down Converter circuits are conventional and
are not complicated. Significant circuit stage func-
tions and operation levels are identified in the sche-
matic diagrams. Therefore, troubleshooting can be
accomplished by using all the information in the
Principles of Operation and the schematics and by
conducting the Performance Test and Adjustment
procedures., By using this approach, the user can
quickly isolate a malfunction to a chassis-mounted
or PC board-mounted component.

Maintenance described herein is per-
formed with power supplied to the in-
strument, and protective coversremoved,
Such maintenance should be performed
only by service-trained personnel who
are aware of the hazards involved.
Where maintenance can be performed
without power applied, the power
should be removed.

Before any repair is completed, ensure
that all safety features are intact and
functioning and that all parts requiring
brotective grounding are so grounded.

Repair

In some instances, repair consists of merely making
the required adjustments or component selections
to bring the instrument up to specification levels,
In other cases, repair requires the replacement of a
malfunctioning component with a known good
component. Assembly and chassis component lo-
cations for the instrument are shown in Figure 16.
Parts locations for PC boards, A4, A3, Al, and A2
are shown in Figures 10, 11, 12, and 14, respec-
tively. To gain access to the chassis-mounted com-
ponents and PC boards, remove the top cover. The
side panels and bottom cover are also removable
(see Figure 8). Both Al and A2 may be extended
by use of the 30-pin extender board located inside
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the chassis, In addition, all SMC RF connectors
may be loosened using the combination wrench
also located inside the instrument.

AZF1 Power Supply Fuse Replacement. To replace
power supply fuse A2F1 (fast-blo), proceed as
follows:

a. Remove power cable from rear of instru-
ment.

b. Remove instrument top cover.

c¢. Remove board A2 from printed circuit
board connector.

d. Replace 1/2A fuse on board.
e. Reinsert board A2 into connector.
f. Replace instrument top cover.

Factory Selected Components. The Down Conver-
ter contains components selected at the factory for
best instrument performance. These factory se-
lected components are designated by an asterisk
(*) on the schematic diagram where they appear.
The basis of selection and the effect and range of
values of these components are given below.

a. A1C9 Selection, If the output amplifier’s
response is out of specification limits (either peak-
ing or roll-off} at the low frequency end, selection
of A1C9 may improve the amplifier flatness. The
range of values is from 0.15 yF to 0.33 pgF. De-
creasing A1C9 increases amplifier peaking; in-
creasing A1C9 rolls the amplifier response off.

b. A1C11 Selection. If the output amplifiex’s
response is out of specification limits (either peak-
ing or roll-off) at the high frequency end, selection
of A1C11 may improve the amplifier flatness. The
range of values is from 360 pF to 410 pF. Decreas-
ing A1C11 increases amplifier roll-off; increasing
A1C11 peaks the amplifier’s response.
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Figure 14, A2 Power Supply Component Locations
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Figure 15. Power Supply Circuit Schematic Diagram
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Figure 16. Down Converter Top Internal View



