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CERTIFICATION

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

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and workmanship
for a period of one year from the date of shipment. Hewlett-Packard wili, at its option,
repair or replace products which prove to be defective during the warranty period pro-
vided they are returned to Hewlett-Packard, and provided the preventive maintenance
procedures in this manual are followed. Repairs necessitated by misuse of the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-
PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or 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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OPTIONS
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SECTION 1
GENERAL INFORMATION

1-1. INTRODUCTION
1-2. Description

1-3. The Hewlett-Packard Model 5087A is a narrow-band amplifier capable of receiving up to
four different input frequencies on three input channels. It amplifies these frequencies and
supplies outputs in any selected combination on a total of 12 output lines. Table 1-4 lists the
assembly designation, description, function, where it is used, the corresponding HP part number
and its assigned option number.

1-4. The three input lines are labeled A, B, and C while the 12 outputs lines are labeled 1 through
12. Each input line, as well as the 12 output lines and the power supply voltage, may be moni-
tored by a front-panel meter through a 16-position front-panel switch.

1-5. All input and output connectors and fuses are mounted on the instrument rear panel. All con-
trols and indicators are mounted on the instrument front panel. Electrical and mechanical specifica-
tions are listed in Table 1-1 and equipment supplied is listed in Table 1-3.

1-6. NORMAL CONFIGURATIONS AND OPTIONS
1-7. Normal Configurations

1-8. There are four Normal Configurations of input and output amplifiers, which consists of the
following:

a. Option 031: Three Input Preamplifiers and four each, 5 MHz, 1 MHz, and 100 kHz Out-
put Amplifiers.

b. Option 032: A single Input Preamplifier and 12, 5 MHz Output Amplifiers.
¢. Option 033: A single Input Preamplifier and 12, 10 MHz Output Amplifiers.

d. Option 034: An Input Preamplifier, one 5 MHz to 1 MHz Divider, one 1 MHz to 100 kHz
Divider and four each 5 MHz, 1 MHz, and 100 kHz Qutput Amplifiers.

1-9. These configurations are shown by option number in Figure 1-1, a, b, ¢, and d.

1-10. Options

1-11. In addition to the four avaiilable, normal configuration listed in Figure 1-1, each input and
output printed circuit assembly is assigned an option number. For example:

Input positions (up to 3 total):

Option 004: Input Preamplifier (100 kHz to 10 MHz).
Option 005: 5 MHz to 1 MHz Input Divider.

Option 006: 1 MHz to 100 kHz Input Divider.
Option 011: 5 MHz to 10 MHz Input Doubler.
Option 013: 10 MHz to 5 MHz Input Divider.

Option 014: 10 MHz to 1 MHz Input Divider.

Output positions (up to 12 total):

Option 001: 5 MHz Output Amplifier.
Option 002: 1 MHz Output Amplifier.
Option 003: 100 kHz Output Amplifier.
Option 012: 10 MHz Output Amplifier.
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Table 1-1. Specifications

INPUTS (Rear panel BNC)

FREQUENCIES: 10 MHz, 5 MHz, 1 MHz, or
100 kHz.
CHANNELS: Up to 3.
LEVEL: 0.3 to 3.0 volts rms.
INPUT IMPEDANCE: 50 ohms (1000 ohms on
special order).

OUTPUTS (Rear panel BNC)

FREQUENCIES: 10 MHz, 5 MHz, 1 MHz, or
100 kHz.
CHANNELS: Up to 12.

LEVEL: O to 3 volts rms into a 50 chm load
(screwdriver level adjustments inside
cover).

HARMONIC DISTORTION: Down more than
40 dB below rated output.

NON-HARMONIC DISTORTION:

Down more than 80 dB below rated output.

CROSSTALK (Channel-to-Channel): -60 dB

or more, measured channel-to-channel.

ISOLATION

LOAD (Open or short on any other channel).
AMPLITUDE CHANGE: <0.1 percent.

<0.5 ns at 1 MHz.
<5.0 ns at 100 kHz.

INJECTED SIGNAL: 1V signal up to 50 MHz
applied to any output except 10 MHz, will
be down more than 60 dB in all other out-
puts; 10 MHz output channel will be down
more than 50 dB.

SSB PHASE NOISE (6 MHz): More than
145 dB below signal in 1 Hz BW for fre-
quencies greater than 1 kHz from carrier.

SHORT TERM STABILITY DEGRADATION
(6 MHz): <1 x 10-2 in 10 kHz band
(1-second average).

ENVIRONMENTAL

TEMPERATURE: (MIL-E-16400, Class 4).
OPERATING: 0-50°C.
NON-OPERATING: -62 to +75°C.

STABILITY:
AMPLITUDE: $0.5 dB, 0 to 50°C.
PHASE: <0.1 ns/°C, 5 and 10 MHz.
<0.5 ns/°C, 1 MHz.
<5 ns/°C, 100 kHz.

EMC: MIL-STD-461A.

HUMIDITY: 95% at 40°C.

ALTITUDE: Up to 30,000 ft.

SHOCK: MIL-T-21200, Class 1 and MIL-E-
5400 (30 G’s).

VIBRATION: MIL-STD-167.

PHASE CHANGE: <0.1 ns at 5 or 10 MHz.

POWER

AC INPUT: 115 or 230V £10%, 48 to 440 Hz,
20 volt amperes, max.

DC INPUT: 22-30 VDC, 600 milliamperes,
max.

DIMENSIONS: 88 mm high, 425 mm wide,
286 mm dee) (3-15/32" x 16-3/4" x 11-1/4").

WEIGHT: Typical, Option 031 — Net 151b
(7 kg), shipping 22 1b (10 kg).

ACCESSORIES FURNISHED: Power cord 180 cm
(6 ft), detachable mating connector 1251-0126
for EXT DC input, extender board, metal
decal listing input and output frequencies.

ACCESSORIES AVAILABLE: Option 908 Rack
Mounting Kit (see paragraph 1-20).

5087A Distribution Amplifier Mainframe

NORMAL CONFIGURATIONS (necessary input and
output amplifier options included):

Option 031: 5, 1, and 0.1 MHz inputs and 4 outputs
at each frequency.

Option 032: Single 5 MHz input and 12 outputs.

Option 033: Single 10 MHz input and 12 outputs.

Option 034: Single 5 MHz input, 4 each outputs at 5,
1, and 0.1 MHz.

SPECIAL CONFIGURATIONS (specify
individual options and quantity):
INPUT CIRCUITS (up to 3 total):
Option 004: Input Preamplifier (0.1 to 10 MHz).
Option 005: 5 to 1 MHz Input Divider.
Option 006: 1 to 0.1 MHz Input Divider.
Option 011: 5 to 10 MHz Input Doubler.
Option 013: 10 to 5 MHz Input Divider.
Option 014: 10 to 1 MHz Input Divider.

OUTPUT AMPLIFIER (up to 12 total):

Option 001:
Option 002:
Option 003:
Option 012:

5 MHz Output Amplifier.
1 MHz Output Amplifier.
0.1 MHz Output Amplifier.
10 MHz Output Amplifier.

1-2
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(a) OPTION 031 (b) OPTION 032
INPUT OUTPUT INPUT OuTPUT
PREAMPS AMPLIFIERS PREAMP AMPLIFIERS
ABC ABC
OPT 00I I S5MHz OPT 001 | 5MH:z
OPT 00I 2 5MHz OPT 00l 2 5MHz
5 MHz A>—{0PT004 5MHz A OPT 004
OPT 00! 3 5MHz OPT 00! 3 5MH:z
OPT 001 F—< 4 S5MHz OPT 0O0i 4 5MH:
- OPT 002 5 IMHz OPT 00I 5 5MHz
(NOT USED)
$110PT 002 6 IMHz —/ OPT QoI 6 SMHz
| MHz 8>—{0PT004 BH l
- OPT 002 7 IMHz OPT 00l 7 5MHz
¢+ 0PT 002 8 IMHz OPT 00! 8 5MHz
¢+{0oPT 003 9 100KHz OPT 00I 9 5MHz
(NOT USED)
OPT 003 10 100KHz OPT 00! 10 5MHz
100 KHz CO—{OPT004 c
OPT 003 Il 100 KHz OPT 0OI Il 5SMHz
| OPT 003 12 100 KHz OPT 00! 12 5MH;z
ABC ABC
(c) OPTION 033 (d) OPTION 034
INPUT OUTPUT INPUT OUTPUT
PREAMP AMPLIFIERS PREAMP AMPLIFIERS
BC ABC
OPT 012 | IOMHz OPT 00! | 5MHz
OPT 012 2 IOMHz OPT 00! 2 5MH:z
I0 MHz A OPT 004 5 MHz A>—{OPT 004
OPT 0I2 3 IOMHz OPT 00| 3 5MHz
OPT 012 4 I0MHz OPT 00! 4 5MHz
OPTOI2 5 10MHz SMHz | (¢ TopT002 5 | MHz
(NOT USED) [
OPTOI2 6 10 MH: ¢++{OPT 002 6 IMH:z
B gggo B OPT 005
OPTOI2 7 IOMHz HOPT002——<7 |MH;
OPTOI2 8 10 MHz +1{0PT002—<8 IMHz
OPTOI2 9 0MHz r'MHZ_ +10OPT 003}——<'9 100KHz
(NOT USED)
{opT 012}—<10 10 MH; NOT OPT003 10 I00KHz
CO— USED © OPT006
OPT 0i2 11 10MHz +{OPT 003 Il iO0OKHz
OPT 012 12 10 MHz J OPT 003 12 IOOKHz
ABC
ABC
Figure 1-1. Available Configurations
1-3
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1-12. Configurationg which are different from Options 031 and 034 are made ub on special order.,
The order must indicate the printed circujt board option number to be installed in each of the
input and output positions, Not all positions need be filled. Two decalsvlisting the input and
output connectiong and frequencieg are supplied with each instrument, Table 1-2 is an example
of this decal and lists the make-up of Option 034.

Table 1-2, Example of Decal Make-Up Showing Option 034

lﬂput Channel ’ Signal Source I Input Module Output Channe| Frequency MHz ’
A 5 MHz Input Pre-Amplifier 1 5
(Option 004) 2 5
3 5
4 5
5 MHz 5 MHz to 1 MH; 5 1
Divider (Option 005) 6 1
7 1
8 1
1 MHz 1 MHz to 100 kH 9 .1
Divider (Option 006) 10 .1
11 1
12 .1

1-13. PURPOSE AND USE OF MANUAL

1-14. This manual provideg operating and service instructions for the 5087A Distribution
Amplifier. Included are operating instructions, theory, maintenance information, parts lists,

1-15, INSTRUMENT IDENTIFICATION

m that listed in the title pPage of this
manual, there are differences between this manual and your instrument, A manual change sheet
explaining thege differences is included with the manual. Contact the nearest Hewlett—Packard
Sales and Service Office (listed at the rear of this manual) if thjg change sheet is missing.

1-18. ACCESSORIES FURNISHED
1-19. Table 1-3 lists equipment supplied.

Table 1-3, Equipment Supplied

Equipment Description HP Part No.
Extender Board Allows circuit board repair out of instrument 5060-0049
AC Power Cord 180 cm (6 ft) 3-conductor with ground pin 8120-1378
Ext. DC Mating Provides capability to connect to a DC source 1251-0126
Connector
Decal Lists inputs, outputs, channelg used 7120-0539




Model 5087A
General Information

Table 1-4. Assemblies Used in the 5087A Distribution Amplifier

s . Used in Assembly
Description Function Channel(s) | Designation Part No. Opt. No.
Power Module AC input power _——— Al 5060-1189 _——
connections
Power Supply Produces dc power _—— A2 05087-60008 | — — —
Board
Mother Board Interconnections —_——— A3 | 05087-60007 | — — —
Circuit Check Provides signal paths _——— A4 05087-60009 | — — —
Board to front-panel
meter '
5 MHz Amp. Output amp 1to 12 A8 05087-60001 001
1 MHz Amp. Output amp 1to 12 A9 05087-60002 002
100 kHz Amp. Output amp 1to 12 Al10 05087-60003 003
Input Amp. .
(Preamplifier) Isolation amp AtoC A5 05087-60004 004
5to 1 MHz Divider AtoC A6 05087-60005 005
1 MHz to Divider AtoC A7 05087-60006 006
100 kHz
5to 10 MHz Doubler AtoC All 05087-60011 011
10 MHz Amp. Output Amp 1to12 Al2 05087-60012 012
10 to 5 MHz Divider AtoC Al13 05087-60013 013
10 to 1 MHz Divider AtoC Al4 05087-60014 014

1-20. ACCESSORIES AVAILABLE

1-21. If ordered with an instrument, Rack Mounting Kit is available as Option 908, at additional
cost. When ordered separately, Rack Mounting Kit is available by ordering HP Part No. 5060-8739.

1-5
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SECTION 1I
6 INSTALLATION

2-1. UNPACKING AND INSPECTION

2-2. Inspect the instrument for damage such as scratches, dents, broken knobs, etc. If the instru-
ment is damaged or fails to operate, notify the carrier and the nearest Hewlett-Packard Sales and
Service Office immediately. Retain the shipping carton and padding material for the carrier’s
inspection. The Sales and Service Office will arrange for the repair or replacement of the instru-
ment without waiting for claims against the carrier to be settled.

2-3. STORAGE AND SHIPMENT
2-4. Packaging

s

2-56. To protect the instrument during storage or shipment, always use the best packaging
methods available. Any Hewlett-Packard Sales and Service Office can provide packaging
material such as that used for original factory packaging. Contract packaging companies in
many cities can also provide dependable custom packaging on short notice. Here is one recom-
mended packaging method:

a. Wrap the instrument in a large plastic sheet or bag.

b. Place the wrapped instrument into a “same-size” carton, or a carton which will present
a “snug” fit.

c. Seal the carton and install the boxed instrument into a final cardboard outer carton
which has a 2- to 3-inch layer of loose-fill polystyrene foam or foam pellets. Fill the
remainder of this outer carton with shredded or pellet foam. Close the carton, effec-
tively seal it, and label it properly.

‘ 2-6. ENVIRONMENT
2-7. Storage and shipment environment limits are:
a. Maximum altitude: 50,000 ft.

b. Minimum temperature: -40°F (-40°C).
¢. Maximum temperature: +158°F (+70°C).

2-8. POWER CONNECTIONS
CAUTION

Before plugging instrument into ac power line, be sure
the power module slide switch on the rear panel is cor-
rectly positioned and the right fuse is installed.

2-9. AC LINE VOLTAGE

2-10. This instrument can be operated from 115 Vac or 230 Vac +10% and is shipped ready for 115
Vac operation. If your ac line voltage is 230 Vac, be sure to change the POWER MODULE volt-
age selection switch setting and the fuse for 230 Vac operation (see Table 2-1). The input
POWER MODULE is designed so that the 115V/230V switch cannot be changed unless the ac
power cord is disconnected and the fuse is removed.

2-11. Change the 115V/230V switch and the fuse as follows:
a. Disconnect power cord from the 5087A.
b. Move sliding plastic door to left-most travel (until it covers the ac power receptacle).

c. Pull fuse extractor handle (marked “pull”’) until fuse “pops” out.

2-1
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2-2

d. With fuse extractor handle pulled out, slide the 115V/230V switch (located just below the
extractor handle) to the desired position (left or right).

e. Insert correct fuse (see Table 2-1).

Table 2-1. Power Module Settings for AC Voltage Use

Slide switch set to: 115V 230V

AC line fuse .5 Amp (HP 2110-0012) .25 Amp (HP 2110-0004)

2-12. DC LINE VOLTAGE

2-13. When the instrument is operated from a dc source, the dc voltage must be between +22 Vdc
and +30 Vdc. The rear panel dc power input connector is labeled “22-30 Vde.” A mating con-
nector is supplied with the instrument, so a dc power cable can be made. The positive input
terminal must be connected to terminal “A” and the negative input must be connected to
terminal “C” which is connected to the instrument chassis. Hewlett-Packard cable 103A-16A,
ordered separately, may be used to connect the Model 5087A to a Hewlett-Packard Standy Power
Supply, such as the Model 5085A.

2-14. OPERATION AS BENCH OR RACK INSTRUMENT

2-15. The 5087A is shipped from the factory ready to operate as a bench instrument. Parts needed
to rack mount the instrument are available as an accessory. To convert to rack mounting, refer to
Figure 2-1 and do the following:

a. Remove feet (press the foot-release button, slide foot toward center of instrument, and
lift off).

b. Remove adhesive-backed trim strips on sides, just behind front handles.
c. Attach filler strip along bottom edge of front panel.

d. Attach mounting brackets to sides (larger corner notch toward bottom of instrument, see
Figure 2-1). The instrument is now ready to mount in standard 19-inch rack.

BOTTOM FOOT
COVER

FOOT RELEASE
- BUTTON

LARGER
NOTCH

TRIM STRIP
(ADHESIVE BACKED)

FILLER
STRIP

Figure 2-1. Conversion for Rack Mounting
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SECTION il
OPERATION

3-1. GENERAL

3-2. Operating procedures and explanations of front and rear panel controls, connectors, and
indicators are provided in this section. Operating procedures involve ac or dc power connections
(turn-on), connecting input signals to the input jacks, removing the top cover and adjusting the
amplifiers and checking the meter readings of the various positions to verify proper operation.
Table 3-2 lists assemblies which are used in the HP 5087A. Some instruments do not have certain
assemblies installed. To determine your instrument’s configuration, check the configuration
label provided, to see which assemblies are installed in your unit. Figure 3-1 is a blank example
of the label included with your instrument. It may be filled in, at this time, for future reference.

3-3. TURN-ON

3-4. There is no “ON/OFF” switch on the 5087A. Whenever ac or dc power is connected, the
instrument is in operation. Ac power lights the AC lamp and dc power lights the DC lamp; when
ac and dc power are used simultaneously, both lamps are “on”.

3-5. Initial Indications After Turn-On

3-6. Following Turn-On, the only normal indications are: AC and/or DC lamps are lighted.
CIRCUIT CHECK meter indicates 3.6 volts .2V in the SUPPLY position. This meter reading
means that Assembly A2 is generating +18 Vdc +.2 Vdec.

3-7. SET-UP PROCEDURE

3-8. Set-up procedure can be performéd after the instrument configuration is determined.

3-9. Remove the instrument top cover. If your instrument has Input Preamplifiers installed,
adjust the gain for a CIRCUIT CHECK meter reading of .3 volts.

3-10. Adjust the gain of the Output Amplifiers for a 3 Vrms reading on an R.F. voltmeter at the -

appropriate rear-panel OUTPUT jack.

3-11. Once these adjustments are made, the front-panel CIRCUIT CHECK meter readings
should be as in Table 3-1.

IINPUT SIGNAL INPUT  |OUTPUT| FREQ.
CHAN] SOURCE MODULE | CHAN.| MHz

OCONOAUTARWN —

10
11

12
L—L i

Figure 3-1. Configuration Label

3-1
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3-2

Table 3-1. Circuit Check Meter Readings

Circuit Check Switch Position

Meter Indication

Meaning of Meter Indication

Input A, B, C with Preamps
installed

Input A, B, C with divider
installed

Input A, B, C with multiplier
installed

Outputs 1-12

.3 volts t.1 volt

.2 to .6 volts

.05 to .7 volts

Any desired
output level
from 0 to 3
volts and with-
in 10% of rear
panel OUT-
PUT level.

Signal applied to Input A, B, or C is available
at the output of the Preamp and is the correct
level.

Signal applied to Input A, B, or C has been
divided and is available at the output of the
divider. Level depends on number of Output
Amps being driven.

Signal applied to Input A, B, or C has been
multiplied and is available at the output of

“the multiplier. Level depends on number

of Output Amps being driven.

Signals from INPUTS A, B, or C preamps,
multiplier divider are amplified by Output
Amps and available at rear-panel QUTPUT
BNC’s.

Table 3-2. Assemblies Used in the 5087A Distribution Amplifier

. . Used In Assembly
Description Function Channels(s) | Designation Part No. Opt. No.
Power Module AC input power _——— Al 5060-1189 _———
connections
Power Supply Produces dc power —_—— A2 05087-60008 | — — —
Board
Mother Board Interconnections All channels A3 05087-60007 | — — —
Circuit Check Provides signal All channels A4 05087-60009 | — — —
Board paths to front-
panel meter
5 MHz Amp. Power amplifier 1to 12 A8 05087-60001 001
1 MHz Amp. Power amplifier 1to 12 A9 05087-60002 002
100 kHz Amp. Power amplifier 1to 12 Al0 05087-60003 003
Input Amp. Preampilifier AtoC Ab 05087-60004 004
5to 1 MHz 5 MHz to 1 MHz AtoC A6 05087-60005 005
divider
1 MHz to 1 MHz to 100 kHz AtoC A7 05087-60006 006.
100 kHz divider
5 to 10 MHz 5 MHz to 10 MHz AtoC All 05087-60011 011
doubler
10 MHz Amp. Power amplifier 1to 12 Al2 05087-60012 012
10 to 5 MHz 10 MHz to 5 MHz AtoC Al3 05087-60013 013
divider
10 to 1 MHz 10 MHz to 1 MHz AtoC Al4 05087-60014 014
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AC operation lamp: Indicates input power is ac.
DC operation lamp: Indicates input power is dc.

Circuit check meter: Indicates input to power amplifier, output level or supply voltage
level when used with CIRCUIT CHECK switch. '

Circuit check switch: Selects circuit being monitored on CIRCUIT CHECK meter.

INPUTS A, B, C: Signals to be distributed are connected here. Signals’ frequency can
be 10 MHz, 5 MHz, 1 MHz, 100 kHz, or combinations of any three. Input levels
should be between .3 and 3 Vrms.

OUTPUTS 1 to 12: 0 to 3 Vrms into 50-Ohms from INPUT A, B, or C preamplifiers,
multipliers, or dividers are available for distribution. Frequency of outputs can be
10 MHz, 5 MHz, 1 MHz, 100 kHz in any combination to a maximum of 12 outputs.
Check Configuration label.

External DC Power Connector: DC input connector. Voltage level must be +22 Vdc to
+30 Vdc. When used, connect positive input to terminal A and negative input to
pin C. Pin C is connected to the chassis. Maximum current required is 600 mA.

AC Power Module: Provides connection for ac input. Also contains the ac line fuse
and the 115/230V switch.

F1 dc Line Fuse: Provides protection for the External dc input line. Fuse is 1.5 Amps
at +22 to +30 Vdc (HP P/N 2110-0043).

Figure 3-2. Front and Rear Panel Controls, Indicators, and Connectors

3-3
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SECTION 1V
THEORY OF OPERATION

4-1. THEORY OF OPERATION

4-2. General

4-3. The 5087A is a narrow-band amplifier which can receive up to three input frequencies on
three input channels and distribute these in any combination up to a total of 12 outputs. Input
frequencies can be 10 MHz, 5 MHz, 1 MHz, or 100 kHz.

4-4. The instrument is divided into two operating sections:

a. Input Section. May contain up to three input preamplifiers, multipliers, or dividers in
any combination.

b. Output Section. May contain up to 12 output amplifiers. Output amplifiers frequencies
may be 10 MHz, 5 MHz, 1 MHz, 100 kHz, or any combination of three of these
frequencies.

4-5. Output signal levels from the input section are monitored by the front-panel meter. When
fewer than three input sections are used, the meter indicates “0” in the unused input position.

4-6. Output amplifier levels are also monitored by the front-panel meter. Each channel output
level can be displayed on the front-panel meter by setting the CIRCUIT CHECK switch to the
desired position. When fewer than 12 possible outputs are used, the meter indicates only the
channels being used.

4-7. BLOCK DIAGRAM THEORY (see Figure 4-1)
4-8. Four “normal con_ﬁguratiohs” exist in the 5087A. These are:

a. OPTION 031 which receives 5 MHz, 1 MHz, 100 kHz inputs and generates four outputs
at each frequency.

b. OPTION 032 which receives a single 5 MHz input and generates 12 outputs at 5 MHz.
c. OPTION 033 which receives a single 10 MHz input and generates 12 outputs at 10 MHz.

d. OPTION 034 which receives a single 5 MHz input and generates four outputs at 5 MHz,
1 MHz, and 100 kHz.

4-9. Figure 4-1 shows block diagrams which are used in describing the Block Diagram Theory.

4-10. OPTION 031. (Figure 4-1a). Three preamplifiers and 12 Output amplifiers are used in this
option. Input A receives 5 MHz; Input B, 1 MHz; and Input C, 100 kHz. :

4-11. Input Preamplifiers A, B, and C isolate the input signal source from the output amplifiers.
Input levels may be .3 and 3 Vrms. The gain of each input preamplifier is adjustable to a maxi-
mum of 1. When properly adjusted for a given input signal, normal output for a preamplifier is
.3 volts as indicated on the front panel meter.

4-12. Preamplifier A output signal is 5 MHz and is sent to 5 MHz Output Amplifiers 1 to 4. The
5 MHz outputs from Output Amplifiers 1 to 4 can be set for an output level of 0 to 3 Vrms and are
available at output BNCs 1 to 4.
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INPUT
5 MHz

INPUT
I MHZ

INPUT
Cc
I00KHz

INPUT
5 MHz

(a) OPTION 31
PREAMP AMPS  f———t ¢ OVTPUTS
A | TO 4
INPUT IMHz OouTPUT IMHz
S>—1 PREAMP AMPS OUTRITS
) B 5708
INPUT OUTPUT
I00KHz IOOKH
>——{ PREAMP AMPS = OYTRUTS
c 97012
(b) OPTION 32
INPUT OUTPUT SMHz
PREAMP AMPS | O}JISL,’ZTS
A 17012

Figure 4-1. 5087A Block Diagram
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4-13. Operation of Input Amplifiers B and C and Output Amplifiers 5 to 12 are the same as the
5 MHz Amplifiers, except for frequency. Input B is 1 MHz which is subsequently available at
OUTPUTS 5 to 8. Input C is 100 kHz and in turn, is available at OUTPUTS 9 to 12.

4-14. OPTION 032 (Figure 4-1b). A single Preamplifier and twelve 5 MHz Output Amplifiers
are used in this configuration. Input A Amplifier receives the 5 MHz signal and amplifies it.

4-15. The Input Preamplifier isolates the input signal source from the output amplifiers. Input
levels may be .3 to 3 Vrms. Input preamplifier gain is adjustable to a maximum gain of 1. When
properly adjusted for a given input signal, normal output for a preamplifier is .3 volts as indicated
on the front-panel meter.

4-16. The 5 MHz output from the Input Amplifier A is sent to twelve, 5 MHz Output Amplifiers
which amplify the signals. These outputs are then available at QUTPUTS 1 to 12.

4-17. OPTIONS 003 (Figure 4-1c). One Preamplifier and twelve, 10 MHz Output Amplifiers are
used in this configuration. Input A Preamplifier receives the 10 MHz. Gain of Input A Amplifier
is adjustable to a maximum of 1. Normal output voltage for a 1 Vrms input is .3 Volts, as indi-
cated on the front-panel meter.

4-18. The 10 MHz output from 1nput Preamplifier A is sent to the twelve, 10 MHz Output
Amplifiers. The amplifier outputs are available at OUTPUTS 1 to 12.

4-19. OPTION 034 (Figure 4-1d). A single 5 MHz input is used to generate 5 MHz, 1 MHz, and
100 kHz outputs. The 5 MHz input is isolated by Input A Preamplifier, and sent to Output
Amplifiers 1 to 4 and also to the 5 MHz-to-1 MHz Divider.

4-20. The 5 MHz is divided by the 5 MHz~to-1 MHz Divider in the Input B position. The 1 MHz
is sent to Output Amplifiers 5 to 8 and also to the 1 MHz-to-100 kHz Divider.

4-21. The 1 MHz output from the 5 MHz-to-1 MHz Divider is divided again by the 1 MHz-to-100
kHz Divider in the INPUT C position. The 100 kHz from the divider is sent to Output Amplifiers
9to 12.

4-23. POWER MODULE (see Figure 8-2): Assembly Al interfaces between the ac input and the
A2 Power Supply Board and contains the 3-contact, L.E.C. approved connector, the 115V/230V
switch and the ac line fuse. This module is designed to minimize hazards when changing fuses or

voltage switch positions.

4-23. POWER SUPPLY BOARD (see Figure 8-2). Assembly A2 generates the dc operating volt-
ages from the ac input voltage, filters, regulates, and distributes it throughout the instrument.
AC inputs from T1 are rectified by CR3 and CR5, and filtered by C1 (on chassis). AC input at
A2(5) goes through R2 and lights DS1 AC OPERATION lamp. Filtered dc goes through CR4,
CR6 dc blocking diodes. Two diodes are used to enhance reliability.

4-24. Unregulated dc voltage is applied to Voltage Regulator U1(7, 8) and to the collector of
series regulator Q1. Voltage Regulator Ul initially allows Q1 to conduct current. The output
voltage at R3, R4 junction is sensed through divider R4, 5, 6 at U1(2). Ul controls the voltage at
Q1 base which controls current flow through Q1 and regulates the output voltage to the load.

4-25. The voltage drop across R3 is monitored by U1(10, 1) to provide current-limit protection.
When the R3 voltage drop becomes excessive, Ul detects it and biases Q1 off. Normal operation
is returned when the excessive load is removed from the power supply.

4-26. Nominal output voltage at A2(11) is +18V .2V dc and is adjustable with R5. In some
units, the +18V dc is also series-dropped through R7 and supplies a Zener-diode-referenced 12
+.2 volt supply to A2(18). This voltage is filtered through L1 and C3 and is available at A2(14).
Pins 13, 14, and 15 of Assembly A2 provide voltages which can be used to power a high quality
oscillator assembly such as the HP 10544A. These circuit components are found only in special
units which contain an oscillator.

4-3
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(c) OPTION 33
INPUT INPUT OUTPUT 1O MHz OUTPUTS
A >—— PREAMP amps F——————< 1012
10 MHz A ITOI2
(d) OPTION 34
INPUT INPUT 5MHz OUTPUT 5 MHz -
A >—— awmp amps P—————< O:J ro“fs
5 MHz A | TO 4
5 MHz
INPUT TO IMHZ OUTPUT iMH2 OUTPUTS
B | MHz AMPS 570 8
NOT 5708
(NOT USED) OIVIDER
I MHz
INPUT TO I00KHz OUTPUT | 50KHz OUTPUTS
c 100 KHz AMPS 970 12
(NOT USED) DIVIDER 9TOI12

Figure 4-1. 5087A Block Diagram (Continued)
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4-27. An external dc power source may be used by connecting to J16, DC POWER connector.
The external dc supply must be within a +22 Vdc to +30 Vde range. When an external dc source
is connected, DC OPERATION lamp DS2 is lighted through R1. Diodes CR1, CR2 are in
parallel for current-sharing and act as blocking diodes for any dc voltages generated from the ac
line voltage. Regulation for the external dc occurs through Ul and Q1 in the manner described
previously.

4-28. A3 MOTHER BOARD AND A4 CIRCUIT CHECK BOARD (See Figures 8-2 and 8-3)

4-29. MOTHER BOARD. This assembly provides mounting connectors and interconnection
paths between:

a. Input connectors (INPUT A, B, C) and input circuits (preamplifiers, multipliers, dividers).
b. Input circuits and output amplifiers.

c. Input circuits A, B, and C. Input circuits can multiply or divide a single input frequency
to produce up to three different output frequencies.

d. Output of amplifiers 1 through 12 and output connectors (OUTPUT 1 through OUT-
PUT 12).

4-30. Interconnection paths from the output pins of all the amplifiers INPUT and OUTPUT) to
the A4 CIRCUIT CHECK BOARD are also provided by the Mother Board.

4-31. CIRCUIT CHECK BOARD. The circuit check board is a mounting assembly for a 16-
position switch. This switch allows an operator to monitor all amplifier output voltages on front-
panel meter M1. Full clockwise position of this switch is the A2 Power Supply check position
(SUPPLY). In this position the nominal meter reading is 3.6 volts for a +18 Vde¢ supply voltage.

4-32. A5 INPUT AMPLIFIER ASSEMBLY FOR 10 MHz, 5 MHz, 1 MHz, OR 100 kHz (see Figure 8-4)

4-33. Assembly A5 is a wide-band preamplifier used in the input circuit positions. It buffers the
input channel and provides a 50-ohm input impedance to the instrument. It also provides a low
impedance to the output amplifiers, dividers, or a multiplier. A jumper wire in the input circuit
enables A5 to be used in Input A, B, or C positions.

4-34. Input signals to A5 go through R2, C1, R3, emitter-follower Q1, and through C3 to the out-
put at A5(P,R,S). The input used depends on the jumper wire position and the input printed
circuit connector used. For example, in Figure 8-3; Input A position has an input available only
at pins 3,C; Input B position has inputs available at pins 3,C and 5,E.

4-35. Output signal level at C3, R7 junction is rectified by CRI1, filtered by C4. The rectified
output is available at A5(1,A) and displayed on front-panel CIRCUIT CHECK meter. Output level
should be set by adjusting R2 to about .3 volts as indicated on the front-panel meter. Resistor R1
may be removed to change the input impedance to 1000-ohms.

4-36. A6, 5 MHz TO 1 MHz DIVIDER ASSEMBLY (see Figure 8-5)

4-37. The 5 MHz to 1 MHz Divider Assembly is normally installed in the B-Input Socket. However,
it may be installed in any input socket depending on which bus is to be used for 1 MHz. 5 MHz
input to this circuit may come from a preamplifier (A5), the 10 to 5 MHz divider (A13), or directly
from an input jack. The signal source is determined by the input socket into which A5 assembly
is installed, and by the position of the input jumper wire. For example; if the assembly is
installed in the B-Input Socket, it may receive its signal from the A-Input Socket by connecting
the jumper wire to pins 3,C; if the jumper wire is connected to pins 5,E the circuit will receive
its signal directly from the B-Input Jack (J2).

4-5
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4-38. 5 MHz signals are amplified by Q1 and sent to Q2 (base). The signal input to Q2 is limited
to positive excursions by CR2. Amplified outputs from Q2 are applied to Ul(1). Ul is a decade-
divider operating as a divide-by-five circuit. Operating voltage for Ul is regulated, from +18 Vde 3
to +5 Vdc, by CR1 and Q3 and filtered by C4. Q

4-39. 1 MHz outputs from U1(8) are amplified by Q4. Harmonics of the 1 MHz signal are
attenuated by a filter consisting of L2, L3, C7, and C8. Outputs from Q4 are transformer-coupled
through pins P, R, S to the 1 MHz Output Amplifiers. The output signal is also sent through R13,
rectified and filtered by CR3 and C11 and the resulting de level at A6(1,A) is monitored by front-
panel meter M1. Normal indication is .65 Volts +.15 Volts.

4-40. A7, 1 MHz TO 100 kHz DIVIDER ASSEMBLY (see Figure 8-6)

4-41. The 1 MHz to 100 kHz Divider Assembly is normally installed in the C-Input Socket. How-
ever, it may be installed in any of the input sockets depending on which bus is used for 100 kHz.
The 1 MHz signal input to this assembly may come from a preamplifier (A5), the 5 MHz to 1 MHz
divider (A6), or directly from the C-Input Jack (J3). The signal source is determined by the
socket into which the assembly is installed and by the position of the input jumper wire. For
example, if the assembly is installed in the C-Input Socket, it may receive its signal from the A-
Input Socket by connecting the jumper to pins 3,C. The input may come from the B-Input Socket
by connecting the jumper wire to pins 5,E; or the input may come directly from the C-Input Jack
(J3) by connecting the jumper wire to pins 7,H.

4-42. Input signals are amplified by Q1 and sent to Q2 (base). CR2 limits Q2 input signals to
positive excursions. Amplified outputs from Q2 are applied to U1(1) Decade-Divider whose out-
put is 100 kHz. Operating voltage for Ul is regulated to +5 Vdc by CR1 and Q3 (from +18 Vdc)
and filtered by C4. The filter network formed by L2, L3, C7, C8 passes the 100 kHz signal to Q4
and attenuates all other frequencies.

4-43. 100 kHz output signals from U1(12) are amplified by Q4 and transformer-coupled to the Ry
100 kHz output amplifiers. Part of the output signal is also rectified and filtered by CR3 and C11. U}
The resulting dc level at A7(1,A) is monitored by front-panel meter M1. Normal indication is .65

Volts £.15 Volts.

4-44. A8, A9, A10, A12: 5 MHz, 1 MHz, 100 kHz, AND 10 MHz OUTPUT AMPLIFIERS (see Figures
8-7, 8-8, 8-9, and 8-11)

4-45. All output amplifiers have their input terminal selectable by the position of a jumper wire
on the circuit assembly. This jumper is normally installed in the position shown on the sche-
matics for these amplifiers. However, the jumper can easily be changed to connect the input of
the amplifier to the internal bus carrying the frequency, to which the amplifier is tuned. Thus,
the three internally distributed frequencies within the 5087A are determined by the input fre-
quencies, and whether preamplifiers, multipliers, or dividers are in the three input sockets. The
position of the input preamplifiers, dividers, or multipliers determine which internal bus line
carries which frequency. The jumper wires on the input to each output amplifier are then set so
the amplifier is connected to the bus which contains that amplifiers’ frequeney.

4-46. Operation of all four assemblies is identical. The input signal is buffered, amplified, and
emitter-coupled to a push-pull tuned output amplifier. Output level is adjustable to 3 Vrms into
50-ohms and is available at a rear-panel connector.

4-47. The input signal level to Q1 is adjusted by R1. Q1 amplifies the signal and drives emitter-
follower Q2 which in turn drives push-pull amplifier Q3, Q4. Secondary winding of transformer
T1 provides 180° phase-shift needed to drive Q3. The Q3, Q4 base input circuit is tuned by T1
secondary and C6. In assembly Al0, an additional capacitor, C7, is also used.

4-48. Base-bias for Q3 and Q4 is derived from the forward voltage drop of CR1 (about .7 Vdc). 0

Resistor R13, is a dc balance adjustment for Q3 and Q4, and is used to minimize second harmonic
distortion in the output signal. Output signals from Q3 and Q4 are transformer-coupled through

4-6



3

Model 5087A
Theory of Operation

T2 to the output jack through pins P, R, S. Output level is adjusted by R1. Maximum output
voltage is 3 Vrms into 50-ohms. ’

4-49. The output signal level is rectified by CR2, filtered by C12, and monitored by the front-
panel meter. Meter indication, for an output level of 3 Vrms, is 3 Volts +.3 Volts.

4-50. A11 5§ MHz TO 10 MHz DOUBLER ASSEMBLY (see Figure 8-10)

4-51. Doubler Assembly All consists of a differential amplifier, a frequency doubler, a low-pass
filter, output amplifiers, and an output impedance-matching network. One of three possible
sources of 5 MHz drives the A1l Assembly. Depending on instrument configuration, the 5 MHz
source is selected by moving a jumper-wire to the appropriate position.

4-52. Inputs to Q1 may originate from Input Assemblies A, B, or C, or input connectors J 1, J2,
or J3. These inputs terminate at A11(3,C), A11(5,E), or A11(7,H) by connecting a jumper-wire to
the appropriate pad. Resistor R1 provides a 50-ohms input impedance. With Rl removed, the
input impedance is 1000 ohms. Signal flow is through C2, R2, and C5 to Q1 base. Input signal
level is limited by CR1, CR2. Q1 and Q2 form a differential amplifier with Q2 fixed-biased by a
positive voltage at R3, R6 junction. This bias voltage is also applied through R5, to Q1 base.
Signals at Q1 base are amplified by the differential action of Q1, Q2. Maximum output is obtained,
from Q2, by adjusting C7.

4-53. A frequency doubler is formed by T1 and full wave rectifier CR3, CR4. The T1 secondary
winding drives CR3 and the tertiary winding drives CR4. 10 MHz from CR3, CR4 is filtered
through low-pass filter comprised of L3, C10, L4 and C11, coupled through C12 to Q3 base.

4-54. Output amplifiers Q3 and Q4 amplify the 10 MHz signal which is then coupled through
C18 to All pins P, R, S. C16, C17, C18, and R15 form an impedance matching network. Part
of the output signal is rectified and filtered by CR5 and C19. The resulting dc voltage at A11(1,A)
is monitored by the front-panel meter M1. Normal meter indication is .05 to 1 Volt depending on
output loading. Output level at A11(P,R,S) is .3V to 1V rms.

4-55. A13, 10 MHz TO 5 MHz DIVIDER ASSEMBLY (see Figure 8-12)

4-56. Input 10 MHz signals at A13(3,C), are amplified by Q1 and sent to Q2 base. Signal inputs
to Q2 are limited to positive excursions by CR2. Amplified outputs from Q2 are applied to
U1(14). Ul is a decade-divider operating as a divide-by-two circuit. Operating voltage for Ul is
regulated to +5 Vdc by CR1 and Q3 (from +18 Vdc) and filtered by C4.

4-57. The 5 MHz output from U1(12) is amplified by Q4. Any 5 MHz harmonics are attenuated
by a filter consisting of L2 and L3, and C7 and C8. Q4 output is transformer-coupled to A13(P,
R, S). The output signal level is also sent through R13, rectified and filtered by CR3 and C11 and
the resulting dc level at A13(1,A) is monitored by front-panel meter M1. Normal indication is
about .5 Volts.

4~58. A14, 10 MHz TO 1 MHz DIVIDER ASSEMBLY (see Figure 8-13)

4-59. The 10 MHz signal input to A14 can originate from one of the input connectors or from an
input amplifier such as A5 Assembly. The input signal is amplified by Q1 and sent to Q2 base.
Input signals to Q2 are limited to positive excursions by CR2. The amplified output from Q2 is
applied to U1(1) Decade-Divider whose output is 1 MHz. Operating voltage for Ul is regulated
to +5 Vdc by CR1 and Q3 (from +18 Vde) and filtered by C4. The filter network formed by L2, L3,
C7, C8 passes the 1 MHz signal to Q4 and attenuates all other signals.

4-60. The 1 MHz signal output from U1(12) is amplified by Q4 and transformer-coupled to A14(P,
R,S). Output signal level is also rectified and filtered by CR3 and C11. The resulting dc level at
A14(1,A) is monitored by front-panel meter M1. Normal indication is .65 Volts £15 Volts.

4-7
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6-1. INTRODUCTION

SECTION VI

REPLACEABLE PARTS
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Replaceable Parts

6-2. This section contains parts number information needed to order replacement parts. Table
6-2 lists parts by assembly reference designation. The part numbers also provide the following
information on each part:

a. Description of part (see abbreviations in Table 6-1).

b. Typical manufacturer of the part in a five-digit code; see list of manufacturers in Table 6-3.
¢. Manufacturer’s part number.
d. Quantity used in each assembly (Qty column).

6-3. ORDERING INFORMATION

6-4. To obtain replacement parts, address inquiry to the nearest Hewlett-Packard Sales and
Service Office (see lists at rear of this manual for addresses). Identify parts by their Hewlett-

Packard part numbers.

6-5. To obtain a part not listed, include:

a. Instrument model number.
b. Instrument serial number.
¢. Description of the part.
d. Function and location of the part.
Table 6-1. Table of Abbreviations
REFERENCE DESIGNATIONS
A = arsembly E = miscellaneous elec- P = electrical connector U = integrated circuit;
AT = attenuator; isolator; trical part (movable portion); microcircuit
termination F = fuse plug v = electron tube
B = fan; motor FL = filter Q = transistor; SCR; VR = voltage regulator;
BT = battery H » = hardware triode thyristor breakdown diode
(o] = capacitor HY = circulator R = resistor = cable; transmission
CP = coupler J = electrical connector RT = thermistor path; wire
CR = diode; diode (stationary portion); S = awitch X = socket
thyristor; varactor jack T = transformer Y = crystal unit-piezo-
DC = directional coupler K = relay TB = terminal hoard electric
DL = delay line L = coil; inductor TC = thermocouple 7 = tuned cavity; tuned
DS = annunciator; signal- M = meter TP = teat point circuit
ing device (audible MP = miscellaneous
or visual); lamp; mechanical part
LED
ABBREVIATIONS
A = ampere avg = average CHAN = channel de = direct current
ac = alternating current AWG = American wire cm = centimeter deg = degree (temperature
ACCESS = accessory gauge CMO = cabinet mount only interval or
ADJ = adjustment BAL = balance COAX = coaxial difference)
A/D = analog-to-digital BCD = binary coded COEF = coefficient .0 = degree (plane angle)
AF = audio frequency decimal COM = common °C = degree Celsius
AFC = automatic fre- BD = hoard COMP = composition (centigrade)
quency control BE CU = beryllium copper COMPI, = complete °F = degree Fahrenheit
AGC = automatic gain BFO = beat frequency CONN = connector °K = degree Kelvin
control oscillator CP = cadmium plate DEPC = deposited carbon
AL = aluminum BH = binder head CRT = cathode-ray tube DET = detector
ALC = automatic level BKDN = breakdown CTL = complementary diam = didmeter
control BP = bandpass transistor logic DIA = diameter (used in
.AM = amplitude modula- BPF = bandpass filter Cw = continuous wave parts list)
tion BRS = brass cw = clockwise DIFF
AMPL = amplifier BWO = backward-wave cm = centimeter AMPI, = differential amplifier
APC = automatic phase oscillator D/A = digital-to-analog div = division
control CAL = calibrate dB | = decibel NDPDT = double-pole, double-
ASSY = assembly cow = counterclockwise dBm = decibel referred to throw
AUX = auxiliary CER = ceramic I mW DR = drive

6-1
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Table 6-1. Table of Abbreviations (Continued)

DSB
DTIL
1%
ECL
EMF
EDP

ELECT
ENCAP
EXT

F

FET

F/F
FH
FILLH
FM

FP
FREQ
FXD

['4
GF.
GHz=
Gl.
GND
H

h
HET
HEX
HD
HDhW
HF
HG
HI
HP
HPF
HR

HV
Hz
Ic
iy
IF

IMPG
n
INCD
INCI.
INP
INS
INT
kg
kHz
kQ

kv

b

1C

LED
LF
1.G
LH
LIM
LIN

lin

1K
WASH
1.0
1.0G

log
LPF
LV
m
mA
MAX
MQ
MEG

MET FIM
MET OX
MF

= double sideband
= diode transistor logic
= digital voltmeter
= emitter coupled logic
= electromotive force
= electronic data
processing
= electrolytic
= encapsulated
= external
= farad
= field-effect tran-
sistor
= flip-flop
= flat head
= fillister head
= frequency modula-
tion
= front panel
= frequency
= fixed
= gram
= germanium
= gigahertz
= glass
= ground(ed)
= henry
= hour
= heterodyne
= hexagonal
= head
= hardware
= high frequency
= mercury
= high
= Hewlett-Packard
= high pass filter
= hour (used in parts
list)
= high voltage
= Hertz
= integrated circuit
= inside diameter
= intermediate fre-
quency
= impregnated
= inch
= jncandescent
= include(s)
= input
= ingulation
= internal
= kilogram
= kilohertz
= kilohm
= kilavolt
= pound
= inductance-
capacitance
= light-emitting diode
= low frequency
= long
= left hand
= limit
= linear taper (used in
parts list)
= linear

= lock washer

= low: local oscillator

= logarithmic taper
(nged in parts list)

= logarithm(ic}

= low pass filter

= low voltage

= meter (distance)

= milliampere

= maximum

= megohm

= meg (10%) (used 1n
parts list)

= metal fitm

= metal oxide

= medium frequency;
microfarad (used in
parts list)

MFR
mg
MHz
mH
mho
MIN

min
'

MINAT
mm
MOD
MOM
MOS

NRFR
NSR

ns
nW

OBD

oD

OH

OP AMPL

08C
OX

07

PAM

PC
PCM

PDM

pF

PH BRRZ
PHI.
PIN

ABBREVIATIONS

= manufacturer

= milligram

= megahertz

= millihenry

=mho

= minimum

= minute (time)

= minute (plane angle)

= miniature

= millimeter

= modulator

= momentary

= metal-oxide semi-
conductor

= millisecond

= mounting

= meter (indicating
device)

= millivolt

= millivolt, ac

= millivelt, de

= millivolt, peak

= millivolt, peak-to-
peak

= milliveolt, rms

= milliwatt

= multiplex

= mylar

= microampere

= microfarad

= microhenry

= micromho

= microsecond

= microvolt

= microvalt, ac

= microvolt, de¢

= microvolt, peak

= microvolt, peak-to-
peak

= microvolt, rms

= microwatt

= nanoampere

= no connection

= normally closed

= neon

= negative

= nanofarad

= nickel plate

= normally open

= nominal

= normal

= negative-positive-
negative

= negative-positive
zero (zero tempera-
ture coefficient)

= not recommended
for field replacement

= not separately
replaceable

= nanosecond

= nanowatt

= order hy description

= outside diameter

= oval head

= operational amplifier

option

oscillator

oxide

ounce

ohm

= peak (used in parts
liat)

= pulge-amplitude
modulation

= printed circuit

= pulse-code modula-
tion; pulse-count
modulation

= pulse-duration
modulation

= picofarad

= phosphor bronze

= Phillips

= positive-instrinsic-
negative

PIV = peak inverse voltage

pk = peak

PIL. = phase lock

PL.O = phase lock oscillator

PM = phase modulation

PNP = positive-negative-
positive

P/O = part of

POLY = polystyrene

PORC = porcelain

POS = positive; position(s)
(used in parts list)

POSN = position

POT = potentiometer

pp = peak-to-peak

PP = peak-to-peak (used
in parts list)

PPM = pulse-position
modulation

PREAMPIL. = preamplifier

PRF = pulse-repetition
frequency

PRR = pulse repetition rate

ps = picosecond

PT = point

PT™M = pulse-time modula-
tion

PWM = pulse-width
modulation

PWV = peak working voltage

RC = resistance
capacitance

RECT = rectifier

REF = reference

REG = regulated

REPIL. = replaceable

RF = radio frequency

RFI = radio frequency
interference

RH = round head; right
hand

RIC = resistance-
inductance-
capacitance

RMO = rack mount only

M8 = root-mean-square

RND = round

ROM = read-only memory

R&P = rack and panel

RWV = reverse working
voltage

S = gcattering parameter

8 = gecond (time)

R = gecond (plane angle)

S-B = slow-blow (fuse)
(used in parts list)

SCR = gilicon controlled
rectifier; screw

SE = selenium

SECT = pections

SEMICON = semiconductor

SHF = superhigh fre-
quency

SI = silicon

SIL = gilver

SL = alide

SNR = gignal-to-noise ratio

SPDT = single-pole, double-
throw

SPG = spring

SR = aplit ring

SPST = single-pole, single-
throw

SSB = gingle sideband

SST = stainless steel

STL = ateel

sQ = square

SWR = standing-wave ratio

SYNC = synchronize

T = timed (slow-blow
fuse)

TA = tantalum

TC = temperature
compensating

™ = time delay

TERM = terminal

TFT = thin-film transistor

TGI. = toggle

THD = thread

THRU = through

$y = titanium

TOI. = tolerance

TRIM = trimmer

TSTR = transistor

TTI. = transistor-transistor
logic

TV = television

TVI = television interference

TWT = traveling wave tube

U = micro (1076) (used
in parts list)

UF = microfarad (used in
parts list)

UHF = ultrahigh frequency

UNREG = unregulated

v = volt

VA = voltampere

Vac = volts, ac

VAR = variable

vCo = voltage-controtled
oscillator

Vde = volts, de

VDCW = volts, de, working
(used in parts list)

V(F) = volts, filtered

VFO = variable-frequency
oscillator

VHF = very-high frequency

Vpk = volts, peak

Vp-p = volts, peak-to-peak

Vrms = volts, rms

VSWR = voltage standing
wave ratio

VTO = voltage-tuned
oscillator

VIVM = vacuum-tube
voltmeter

VX) = volts, switched

w = watt

w/ = with

WIV = working inverse
voltage

wWwW = wirewound

w/0 = without

YIG = yttrium-iron-garnet

Zo = characteristic
impedance

NOTE

All  abbreviations in the parts

list will be in upper case.

MULTIPLIERS

Abbreviation Prefix Muitiple

T tera 1012
G giga  10°
M mega 106

k kilo 103
da deka 10

d deci 10
¢ centi 102
m milli 102
n micro  10-%
n nano  10-9
p pico 1012
f femto 10713
a atto 1038
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Replaceable Parts
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MP10 IS AN ACCESSORY WHICH MAY BE ORDERED SEPARATELY.

Figure 6-1. Mechanical Parts

6-3



Model 5087A
Replaceable Parts ;

Table 6-2. Replaceable Parts

L Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation : Code
Al 5060~1189 1 POWER LINE MODULE, NON-FILTERED 28480 5D60-1189
a2 05087-60008 1 BOARD ASSY:POWER SUPPLY 28480 05087-60008
a3 05087-60015 1 BOARD ASSY: MOTHER (SERIES 1620} 28490 05087-60015
a4 05087-60009 1 BOARD ASSY:CIRC CHECK 28480 USIB8T-6G369
as 05087-60004 1+ BOARD ASSY:INPUT PREAMPLIFIER (USED WITH OPTN 28430 USB8T-6L204
004)
26 05087-60005 1+ BOARD ASSY:DIVe 5/1MHZ (USED WITH OPTN 005 28480 3508 T-64035
134 0508760006 1+ BOARD ASSY:DIVe 1MHZ (USED WITH OPTN 006) 28480 USABT-65006
A8 05087-60001 1+ BOARD ASSY:AMP; SMHZ (USED WITH OPTN 001) 28480 GS0BT-68301
29 05087-60002 1+ BOARD ASSY:AMP, 1MMZ (USED WITH OPTN 002) 28480 35087-62302
Al0 05087-60003 1+ BOARD ASSY.:AMP 10OKHZ (USED WITH OPTN 003) 28480 0508 7-60003
Al 05087-60011 1+ BOARD ASSY:DOUBLER 5 MHz to 100 MHz (USED WITH 28480 05087-60011
N OPTN 011}

A12 05087-60012 1+ | BOARD ASSY:AMP 10 MHz (USED WITH OPTN 012} 28480 05087-60012
A13 05087-60013 1+ BOARD ASSY:DIVIDER 10 MHz to 5 MHz (USED WITH 28480 05087-60013

OPTN 013)
Al4 05087-60014 1+ BOARD ASSY:DIVIDER 10 MHz to 1 MHz (USED WITH 28480 05087-60014

OPTN 014}
c1 0180-2188 1 C:FXD AL ELECT 1500 UF +100=10% 40VDCW . 56289 6201D313-0FP
oSl 1450~0041 2 LAMPHOLDER -ASSY::WHITE LENS 72165 5154-036-804 _!
051 2149-0025 2 LAMP: INCANOESCENT 28,0V 0,04 AMPS 08806 3271
0s$2 1450-0041 LAMPHOLDER ASSY:WHITE LENS 72765 5156-(36-804 _*
0s2 : 2140-0025 LAMP: INCANDESCENT 28,0V 0.04 AMPS 08806 327
F1 2110-0043 1 FUSESCARTRIOGE 1a5 AMP 250V 15915 31201.5
42 1 1251-0111 1 CONNECTORSRECEPTACLE MALE 5~CONTACT T1468 M$3102R145-5p
Ml 1120-1565 8 METER 28480 1120-1565
NP1 £370-0112 1 KNOB3 SKIRTED BAR BLK 0.750% DIA 28480 0370~-0112
upP2 120040092 1 BUSHING : TRANSISTOR 02735 495334 1
¥P3 1250-0870 15 BODY:RF CONNECTOR -REAR MTG (J1 to J15) 27251 28J5112-1
MPG 5000-0050 2 . TRIM:SIDES 28480 5000-0959
MPS 5000~8589 2 COVER:SIDE 28480 5000-8589
KP6 5060-0729 2 _ FRAME ASSY:3 X 11(SIDE} 28480 5060-3729
MPT 5060-0767 5 FOOT ASSY3IFNM 28480 S360-0767
HpPg 50608587 1 COVER ASSY:TOP(STD)OLIVE GRAY 28480 5060-8587
P9 5060-8711 1 BOTTOM COVER 20480 SC60-8711
P10 5060-8739 1 KIT: RACK MOUNT (OPTIONAL) 28480 5060~8739
1330 0031048801 1 WASHER 2 SHOULDERED 28480 O0310~48801
MP12 05087~00001 1 PANEL : FRONT 28480 25087-00001
HP13 65087-00002 13 PANEL :REAR 28480 45687-00002
“PL& 05087-00003 L CHASSISEMAIN 28480 05087-C0003
MP1S 05087-00004 1 CHASSIS POWER SUPPLY 28480 85087-00064
MP1l6 €5087-00005 15 SHIELD:BOARD 28480 05087-00005
NPLT 05087-00006 1 SHIELDIMAIN 2848¢C 05087-00006
MP18 0403-0304 2 GUIDE: PC BOARD 28480 0403-0304
a1 1854-0072 1 TSTR: Si NPN 80131 2N3054
a 0340-0162 1 INSULATOR: TSTR FOR TO-66 13103 A0340-0162-1
T 9100-3023 1 TRANSFORMER, POWER ) 28480 9100-3023
w1 8120-1506 1 CABLE RIBBON: (5" LG) 01506 14010-2P8
w1 1251-2544 2 CONNECTOR: RIBBON CABLE, 26 CONTACT 91506 4P26-1
w2 8120-1378 1 GABLE ASSYZAC (POWER<TERD 70903 KH-T081
w3 05087-60026 3 CABLE ASSY:RF USED WITH, J1  (INPUT A) 28480 05087-60026
we 05087-60026 CABLE ASSY:RF J2 (INPUT B) 28480 05087-60026
L4 05087-60026 CABLE ASSY:RF J3 (INPUT C) 28480 05087-60026
¥6 05087-60027 [ CABLE ASSY:RF USED WITH J4 (OUTPUT 1) 28480 05087-60027
w? 05087-60027 CABLE ASSY:RF THROUGH 28480 05087-60027
w8 05087-60027 CABLE ASSY:RF - 79 (QUTPUT 6) 28480 05087-60027
w9 05087-60027 CABLE ASSY:RF 28480 05087-60027
wio 05087-60027 CABLE ASSY3RF 28480 05087-60027
w11 05087-60027 CABLE ASSY:RF 28480 05087-60027
w12 05087-60028 3 CABLE ASSY:RF USED WITH J10 (OUTPUT 7) 28480 05087-60028
w13 05087-60028 CABLE ASSY:RF THROUGH 28480 05087-60028
w14 05087-60028 CABLE ASSY!RF 312 (OUTPUT 9) 28480 05087-60028
wis 05087-60029 3 CABLE ASSY:RF ySED WITH J13 (OUTPUT 10) 28480 05087-60029
w16 05087-60029 CABLE ASSY:RF THROUGH 28480 05087-60029
w17 05087-60029 CABLE ASSY:RF 315 (QUTPUT 12) 28489 05087-60029
XA2 1251-0160 1 CONNECTOR:PC EDGE 1 ROW 15 CONTACT 71785 256-15-39-21%
XFL 1400-0085 1 FUSEHOLDER 75915 342044
MISC 05087~60031 1 KIT: ACCESSORY 28480 05087-60031

See introduction to this section for ordering information
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vlodel DUB A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

L Mfr
Reference |yp pare Number| Oty Description Mfr Part Number
,) Designation Code
Al 5060-1189 1 POWER LINE MODULE, NON-FILTERED 28480 5060-1189
AlF1 2110-0012 1 FUSE: .5 AMP 250V 75915
(FOR 115V OPERATION}
ALF1 2110-0004 1 FUSE: .25 AMP 250V 75915
{FOR 230V OPERATION)
A2 05067-60008 1 BOARD ASSY:POWER SUPPLY 28480 05087-60008
A2C1 0150-0096 1 C:FXD CER 0,05 UF +80-20% 1GOVOCW 91418 TA
A2C2 0140-0234 1 C3FXD MICA 500 PF 1X 28480 0140-0234
A2C3 0180-0116 2 C:FXD ELECT 648 UF 10% 35V0CW 56289 15006685X903582-0YS
A2C4 0180-0116 C:FXD ELECT 648 UF 10X 35VDCW 56289 1500685 X903582~0YS
#2CR1 1901-0028 6 OIDDEZSILICON 0475A &UOPIV 04713 SR1358-9
A2CR2 1901-0028 DIODE:SILICON O.75A 400P1V 04713 SR1350-9
A2CR3 1901-0028 DIODEISILICON 0.75A 40CPIV 04713 SR1358-9
A2CRS 1901-0028 . DIODEsSILICON 0.75A 400PIV 04713 - . SR1358-9
A2CRS 1901-0028 DIODE:SILICON Oe75A &£00PIV 04713 SR1358-9
A2CRE 1901-0028 DIGDE:SILICON D.75A 400PIV 04713 SR1358-9
A2CR7T 1902-0558 1 OIODE BREAKDOWN:12Y 5% 1W 28480 . 1902-0558
A20L0 9100-1666 1 COJL/CHOKE: FXD 3600 UH 5% 28480 - 9100<1666
A2R1 0757-0912 2 R:FXD MET FLM 330 OHM 2% 1/8W 28480 G7157-0912
A2R2 0757-0912 R:FEXD MET FLM 33D 0HM 2% 1/8W 28480 -0757-0912
A2R3 0811-1553 1 RIFXD WW De68 OHM SX 2W 28480 6G611-1553
A2R4 0757~0939 1 R:FXD FLM 443K OHM 23 l/6M 28480 0757-0939
A2RS 2100-2633 1 R:VAR CERMET 1K OHM 10% LIN 1/2H 28480 2100-2633
A2R6 0757-0934% 1 R:FXD FLM 27K OHM 2% 1/8W 28480 0757-0934
A2RT - 0761-0026 1 R:FXD MET OX 220 OHM 5% 1w 28480 0761-0026
A2U1 1820-0196 1 ICsLINEAR VOLTAGE REGULATOR 28480 MA 723
a3 05087-60015 1 BOARD ASSY: MOTHER (SERIES 1620} 28480 05087-60015
A3C1 0180-0116 1 C:FXO ELECT 6.8 UF 10% 35VDCW 56289 1560 685X903582-0YS
A3LL 9140-0105 1 COIL2MOLDED CHOKE 8420 "UH 10% 28480 . 9140-0105
A3MPL 1251-2361 26 CONNECTOR:PC WRAP-POST TYPE FOR MTGe cor79 86091-2
A3XAL 1251-2035 15 CONNECTOR:PC EDGE (2 X 13) 30 CONTACT 71785 252-15~30-300
A3IXA2 1251-2035 CONNECTOR:PC EDGE €2 X 15) 20 CONTACT 71785 252-15-30~300
A3XA3 1251-2035 CONNECTOR:PC EDGE (2 X 15) 30 CONTACT 71785 252~-15-30~300
AIXA4 1251-2035 CONNECTORIPC EDGE (2 X 15) 30 CONTACT 71785 252-15~30<300
A3IXAS 125:-2035 CONNECTOR:PC EDGE (2 X 15) 30 CONTACT T1785 252-15%5-30-300
A3XA6 1251-2035 CONNECTORIPC EDGE; (2 X '15) 30 CONTACT 71785 252-15-30~300
A3XAT 1251-2035 CONNECTOR:PC DQE;(Z 1 151 30 CONTACT 71785 252-15-30=300
A3xA8 1251~2035 cpnustr§a:hc peE’2 X 15130 GONTACT. 71785 252-15-30-200
A3XA9 B 1251-2035 CONNECTOR:PC“EDGE (2 'X 15) 30 CONTACT 71785 252-15~30-300
A3xalo 1251-2035 N CONNECYOR:PC EDGE (2 X 13) 30 . CONTACT 71785 252-15-30~300
A3XALLl 1251-2035 EDNNEC}OR?PC EDGE, €2 X: 15} 3C CONTACT 71785 : 252-15-30~300
AIXAL2 1251-2035 ONNECTOR:PC £DGE (2 X' 15) 30 CONTACY 71785 - 252-15-30-3060
a3xa (R) 1251-2035 CONNECTOR:PC .EDGE {2 X 15) 30 CONTACY 71785 252-15-30-3005
A3XAEB; 1251-2035 CONNECTORIPC EDGE (2 X '15) 30 CONTAET 71785 252-15-30~-360
A3xA(C 1251-2035 CONNECTOR:PC EDGE 2 X 15) 30 CONTACT - 71785 252-15-30~300
A4 05087-60009 1 BOARD ASSY:CIRE CHECK 28480 0508760009
A4NPL 1251-2361 26 CONNECTOR:PC WRAP-PDST TYPE FOR MTG. 20779 869912
A4R1 0757-0472 1 RIFXD MET FLM 200K OHM 1X 1/8W 28480 GT57-0472
A4R2 0757-0963 1 RIFXD FLM 47K OHM 2% 1/8W 28480 0757-0964
A4S) 3100-2931 1 SWETCH:ROTARY 16—-POSITION 28480 3100-2931
A5 05087-60004 BOARD ASSY:INPUT PREAMPLIFIER (USED WITH OPT 004) 28480 05087-60004
£5C1 0150-0121 1 C:FXD CER 0ol UF +80-202 50VDCH 56289 S5C5GB1S-CML
ASC2 0180-1746 1 C:FX0 ELECT 15 UF 10% 35VDCW 28480 0180-1746
A5C3 0180-0117 2 C:FXD .ELECT 2.7 UF 10% 35VDCH 28480 . 0180-0117
£5C4 0180-0117 C:FXD ELECT 2.7 UF 10% 35VDCHW 28480 $180-0117
AS5CR1 1910-0016 1 DIODE:GE 60 MA 60VW 28480 1910-0016
ASL1 9140-0137 1 COIL:FXD RF 1000 UH 5% 28480 9140-0137
4501 1854-0053 1 TSTRISI NPN 80131 2N2218 -
ASR1 07570893 2 R:FXD FLM 51 OHM 2% 1/8W 28480 0757-0893
ASR2 2100-2633 1 R:VAR CERMET 1K OHM 10X LIN 1/2W 28480 21002633
A5R3 0757-0893 R:FXD FLM 51 OHM 2% L/8W 208480 07157-0893
ASR4& 0757-0932 2 I R:FXD FLM 22K OHM 2% 1/8W 28480 0757-0932
A5RS 0757-0946 R:FXD FLM 82K OHM 2% 1/8W 26480 0757-0946
ASR6 0757-0911 2 R:FXD FLM 300 OHM 2% 1/8W 28480 0757-0911
A5R7 0757-0917 R:FXD FLM 510 OHM 2% 1/8W 28480 0757-0917
A5R8 0757-0910 1 R:FXD FLM 270 OHM 2% 1/8W . 28480 0757-0910
MISC 05087-00005 ™ SHIELD: P.C. BOARD 28480 05087-00005

See introduction to this section for ordering information




Model DUS (A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

A Mfr
Refgrenqe HP Part Number| Qty Description Mfr Part Number
Designation Code
A6 05087-60005% BOARD ASSYzDIV. S7IMHZ (USED WITH OPT 005) 28480 05087-60005
A6C1 0150~0093 3 C:FX0 CER 0a01 UF +80-20% 1060VOCH 72982 801-K800011
A6C2 0140 -0198 2 C:EXO, 200 PF 300 YDCK 72982 0140-0198
A6C3 0150 -0093 G:EXD CER .01 UF +80-20% 100 voCw 72982 801-K800011
46C4 0180-0116 1 €:FXD ELECT 68 UF 103 35V0CW 56289 150D685X903582-DYS
86C5 0180~ 0117 3 C:EXD ELECT 2.7 uF -10% 28480 0180-0117
4666 0180-0117 £2FXD ELECY .27 UF 10% 35VOCH 28480 01800117
AGCT 0140 - 0198 t:Fxo PF, 300 VDCW 72982 0140~ 0198
A6CS 0140 - 0196 1 C:FXD. 150 PF, 300 VDCW 72982 0140-0196
A6CO 0150 - 0093. C:FXD CER .0] UF +80-20% 100 VDCW 72982 0150-0093
A6CLO 0160 - 2224 1 C:FxD- MICA 1800 PF, 5% 28480 0160-2224
ASC11 0160-0117 C:FXD 'ELECT 247 UF-182 35VDCW 28480 016020117
A6CR1L 1902+3104 1 DIGDEIBREAKDOWN 5.62V 5% 04713 $210939-110
fs6CR2 1901-0040 2 DIBDE3SILICON 30MA 30WY 07263 FOGL1088
A6CR3 1901~0040 DIODE:STLICON 30MA 30WY 07263 FOGL088
8Ll 9140--0138 1 COTL/CHOKE 180 UH 5% 28480 9140-0138
A6L2 9140 ~0129 1 -~ COIL/CHOKE 220 UH 28480 9140-0129
s6L3 9100-2282 1 COIL/CHOKE. 330 UH 28480 9100-2282
A6QY 1854~0019 3 TSTR2S1 NPN 28480 1854-0015
602 1854-0019 TSTRISI NPN- 28480 1854~0019
A603 1854~0003 1 TSTR:ST NPN(SELECTED FROM 2N1711) 28480 1854-0003
4604 1854-0019 TSTRISI “NPN 28480 1854=G019
A6R1 0757~ 0893 1 RIFXD FLM 51 OHN 2% 1/8W 28480 0757-0893
A6R2 0757-0939 1 RIFXD ‘MET FLM 4.3K GHM 2% 1/8W 28480 0757-0939
A6R3 0757~ 0932 1 R:FXD FLM 2.2KOHM 2% 1/8M 28480 0757~0932
A6R4& 07 57— 0920 1 R:FXD FLM 6800HM:-2% 1/8W 28480 Q757-0920
A6RS 0757- 0931 1 RIFXD FLM 2K OHM 2% 1/8KW 28480 0757-0931
A6R6 0757- 0928 1 REFXD FLM 1.5KOHM 2% 178W 28480 0757~0928
A6RT 0757~ 0908 2 R:FXD FLM 220 OHM 2% 1/8W 28480 0757-0908
A6R8 0757- 0923 1 RIFXD FLM 910 OHM-2% 1/8% 26480 07570993
A6R9 0757- 0943 1 RIFXD FLN- 62000HM 23 1/8W 28480 0757~0943
A6RLO 0757-0934 1 RIFXD FLM 2,7KOHM 2% 1/8M 28480 07570934
A6R1] 0757-0917 2 RIFXD FLM S100HM 2% 1/8W 284380 078T=0917
Abkig 0757-0908 RIFXD FLM 220 'OHM 28 1/8W 28480 075T-0908
A6R 0757 -0917 R:FXD FLM 510" OHM 2% 1/8W 28480 0757 0917
a6T1 10TA~9H 1 TRANSFORMER -ASSY:1 MHI 26480 107A-9H
st 1820-0055 1 1C:YTL "DECADE COUNTER 10 MHZ MIN 01295 SNT490N
MISC. 05087-00005 1+ SHIELD: P.C. BOARD 28480 05087-00005
A7 05087-60006 BOARD A sw,‘ox\g.-jx MZ (USED WITH OPT 006) 28480 05087-60006
ATC1 0150-0093 2 €2FXD..CER 0,01 F‘?BO-',ZO! 100VOCH 72982 801-K800011
A7C2 0160-2735 1 C:FXD MICA 1000 PF 5% 100VDCW 28480 0160-2735
A7C3 0150-0093 o C:FXD CER .01 UF +80-20% 100VDCW 72982 801-K800011
A7C4 0180~0116 1 G:FXD ELECT 6.8 UF 10% 35VDCW 56289 150D6 85X90 35B2~DYS
A7CS 0180-0117 3 €:FXD ELECT 2.7 UF 10% 35VDCW 28480 0180-0117
A7CS 0180-0117 C:FXD ELECT 2.7 UF 10% 35VDCW 28480 0180-0117
A7C? 0160-2230 1 C:FXD MICA 3300 PF 1% 28480 0160-2230
a7CS 0160~2226 1 C:FXD MICA 2200 PF 5% 300VDCW 28480 0160-2226
A7CY 0150-0121 1 C:FXD CER .1 UF +80-20% 50VDCW 28480 0150-0121
A7c10 0140-0170 1 C:FXD MICA 5600 PF 300VDCW 28480 0140-0170
A7C12 0140-0184 1 C:FXD MICA 8200 PF l00VDCW 28480 0140-0184
A7C11 0180-0117 C:ELECT 2.7 UF 10% 35 VDCW 28480 0180-0117
A7CRL 1902-3104 1 DIODE :BREAKDOWN 5.62V ‘5% 04713 5210939-110
A7CR2 1901-0040 2 DIODE :SILICON 30MA 30WV 07263 FDG1088
A7CGR3 1301-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A7LL 9140-0138 1 COIL/CHOKE 180 UH 5% 28480 9140-0138
A7L2 9100-1650 1 COIL/CHOKE 680 UH 5% 28480 9100-1650
a7L3 9140-0137 1 COIL/CHOKE 1000 UH 5% 28480 9140-0137
A701 1854-0019 3 TSTR:SI NPN 28480 1854-0019
A702 1854~0019 TSTR:SI NPN 28480 1854-0019
A703 1854-0003 1 TSTR:SI NPN(SELECTED FROM 2N1711 28480 1854-0003
AT704 1854-0019 TSTR:SI NPN 28480 1854-0019
A7RL 0757-0893 1 R:FXD FLM 51 OHM 2% 1/8W 28480 0757-0893
ATR2 0757-0939 1 R:FXD MET FLM 4.3K OHM 2% 1/8W 28480 0757-0939
A7R3 0757-0932 1 R:FXD FLM 2.2K OHM 2% 1/8W 28480 0757-0932
ATR4 0757-0920 1 R:FXD FLM 608 OHM 2% 1/8W 28480 0757-0920
A7TR5 0757-0931 1 R:FXD FLM 2K OHM 2% 1/8W 28480 0757-0931
BA7R6 0757-0928 1 R:FXD MET FLM 1.5K OHM 2% 1/8W 28480 0757-0928
ATR7 0757-0908 2 R:FXD FLM 220 OHM 2% 1/8W 28480 0757-0908
A7R8 0757-0914 1 R:FXD FLM 390 OHM 2% 1/8W 28480 0757-0914
A7RS 0757~-0943 1 R:FXD FLM 6.2K OHM 2% 1/8W 28480 0757-0943
A7R10 0757-0934 1 R:FXD FLM 2,7K OHM 2% 1/8W 28480 0757-0934
A7R11 0757-0917 2 R:FXD FLM 510 OHM 2% 1/8W 28480 0757-0917
A7R12 0757-0908 R:FXD FLM 220 OHM 2% 1/8W 28480 0757-0908
ATR13 0757-0917 R:FXD FLM 510 OHM 2% 1/8W 28480 0757-0917
A7TL 107A-9C 1 TRANSFORMER ASSY:100KHZ 28480 107A-9C
A7UL 1820-0055 1 IC:TTL DECADE COUNTER 10 MHZ MIN. 01295 SN7490N
MisC 05087-00005 1+ SHIELD: P.C.BOARD 28480 05087-00005

6-6
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Table 6-2. Replaceable Parts (Continued)

- vifr
Reference |pip part Number| Oty Description Mfr Part Number
Designation Code
AlD 05087~60003 BOARD, SY:AMP ],OQKHZ(USED WITH OPN 003) 23480 O5I8T-63003
AloC1 0150-0121 3 C:FXD CER 0.1 UF +80-20% 50VDCW 56289 5CSOBIS-CML
A10C2 0180-0117 5 C:FXD ELECT 2,7 UF 10% 35VOCW 28480 0182-C117
AMOC3 0150-0121 C:FXD CER 0ol UF +80-20% SOMDCW 56289 5C5081S-CML
AlO0C4 0180-0117 L3FXD ELECT 2.7 Uf 10% 35VDCW- 284806 | 0180~6117
A10CS 0150-0121 C:FXD CER -Del UF +80-20% SOVODCHW 56289 SC5081S-CHL
Alocs 0140~01T70 4 C3:FXD MICA 5600 PF 5% 30G0VOCHW 28480 0140-0170
ALOCT 0140-0170 C:FXD MICA 5600 PF 5% 30CVOCHW 2848C 0142-G170
AlOCS 0180-0117 C:FXD ELECT 27 UF 10% 35VDCW 284806 ©1846-0117
A10C9 0140-0170 C:FXD MICA 5633 PF 5% 300VDCHW 28480 0142-0170
A10C10 0140-0170 C:FXD MICA 5600 PF SX 300VCCK 28480 0140-C170
AlOC1l1l 0180-0117 C:FX0 ELECT 2,7 UF 10X 35VDCW 2848y 6184-0117
Al0C12 0180-0117 C:FXD ELECT 2.7 UF 10Z 35VOCHW 28460 ¢189-0117
AlOCR1 1901-0033 1 - DIODE:SILICON 1DUMA 180wV £7263 FO3369
AlOCR2Z2 1901-0040 1 DIODE :SILICON 3QMA 30WV ¢7263 FDG1088 .
A1001 1854~-0019 2 TSTR:SI NPN 2848C 1854-0C19
41002 1854~0019 TSTR:SI NPN 28480 1854-00619
AloaQ3 1854-0053 2 TSTR:SI NPN 80131 2N2218
41004 1854-0053 TSTR2SI NPN 80131 2N2218
ALOR1 2100~2633 1 R3VAR CERMET 1K OHM 10Z% LIN 1/2W 28480 2109-2633
AlOR2 0757-0950 1 RIFXD FLM 12K OHM 2% 1/8W 28480 0757-0950
ALOR3 0T 57-0940 1 R:FXD FLM 4700 OHM 2% 1/8W 28480 D757-0940
ALOR4 0757-0917 2 R3FXD FLM 510 DHM 2% 1/8W 28480 07157-0917
ALORS 0757-0914 1 R:FXD FLM 39D 'DHM 2% 1/8W 28460 8757-0914
AlORG6 0757-0898 2 R: FXD MET FLM 82 OHM 2% 1/8W 28480 0757-0898
ALOR7 0T57-0900 R: FXD MET FLM 82 OHM 2% 1/8W 28482 ©157-0959)
A10R8 0757-0928 1 RzFXD FLM 145K OHM 2% 1/8W 284 80 O157-0928
ALORY 0757-0892 3 R:FXD FLM S1 OHM 2% 1/8W 28480 07576893
AlOR10 o757~0941 1 R:FXD FLM 5.1K OHM 2% 1/8W 28480 3G757-0941
ALORL1 0T57-0893 RIFXD FLM 51 OHM 2% 1/8W 28480 H757-0893
A1O0R12 0757-0893 R:FXD FLM 51 DHM 23 1/8W 28480 JT57-0893
AL1OR13 2100-1768 1 R:VAR Wi 20 OHM 5% TYPE H 1% 28480 2165-1768
ALOR14 oT57-0917 R:FXD FLM 510 .0HM 2X 1/8N 28480 3157-0917
ALOR1S OT5T7T-0948 1 R:FXD FLM 10K OHM 2% 1/8W 284860 0T157-0948
AlOoTl 05087—-80003 2 TRANSFORMER ASSY:10U KHI 28480 - 05087-80003
A1OT2Z 05087-80003 TRANSFORMER ASSY:108 'KHZ 28480 05087-80003
MISC 05087-00005 1+ SHIELD: P.C. BOARD 28480 05087-00005
All 05087-60011 ) B0ARD ASSY:5 MHZI TO 10 MHZI DOUBLER 28480 05087-60011
{USED WITH OPTION 011)
All 05087-00005 1 SHIELD:BOAKRD 28480 05087-00005
Al11C1 0150-0093 8 C3FXD CER 0.0l UF +80-20% 100VDCW 12982 801-K800911
AllcC2 0150-0093 C3FXD CER 0.01 UF #80-20% 100VOCH 72982 801-K800011
Al1C3 0150-0093 C3FXD CER 0.01 UF +80-20X 100VDCwW 72982 801-K80001i1
AllC4 0150-0093 C3FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A11C5 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCHW 72982 801-K800011
AllCée 0180-1746 1 C:EXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
Al1C7 0121-0180 2 C:VAR CER 15-60 PF 28480 0121-0180
Allcs 0140-0178 1 C:FXD MICA 560 PF 5% 28480 0140-0178
AllC9 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
AliCl0 0160~0369 1 C:iFXD MICA 17 PF 5% 28480 01600369
Al1Cl} J140-0201 1 C:FXD MICA 12 PF 5% 28480 0140-0201
Al1C1l2 0150-3093 . C:FXD CER 0.01 UF +80-20% 100VODCW 72982 ' 801-K800011
AllCl13 0121-01905 7 C:VAR CER 9~35 PF NPO 28480 0121-0105
AllClé4& 0160-0205 1 CIFXD MICA 10 PF 5% 28480 0160-0205
ALLCLS 0150-0093 C:FXD CER 0.01 UF +80-20% 100VUCW 72982 801~K800011
AllCl¢€ 0160-2198 1 C:FXD MICA 20 PF 5% 72136 ROM15C20043C
A1RCLT? 0121-0180 C:VAR CER 15-60 PF 28480 0121-0180
AllcCle 0140-0193 1 C:FXD MICA 82 PF 5% 28480 0140-0193
AlLC1S 0180-0117 1 C:FXD ELECT 2.7 UF 10% 35vVOCW 28480 0180-0117
Al1CR1 1901-0040 3 OIODE:SILICON 50 MA 30 WV 07263 FDGL0BS
ALLCRZ 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A11CR3 1901-0347 2 DIGDE:SILICON 8V 25480 1901-0347
ALICR& 1901-0347 OIQOEsSILICON 8V 28480 1901-0347
Al1CR5 1901-0340 DIODEsSILICON 50 MA 30 WV 07263 £061088
AllLl 9100-1621 3 COIL/CHOKE 18.0 UH 102 99800 153742
Al1L2 9100~1621 COIL/CHOKE 18.0 UH 10X 99800 1537-42
AlllL4 9100~1621 COIL/CHOKE 18.0 UH 10Z 99800 1537-42
ALLILS 9140-0178 COIL:FXD 12 UH 10Z2 28480 9140-0178
AllLo 9100-2260 1 COIL2FXD 1.80 UH 10% 82142 09~4436-3K

See introduction to this section for ordering information
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Model 5087A
Replaceable Parts

- Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation , Code
A8 05087-60001 BOARD ASSY:AMR ANHL (USED WITH OPT 001) 28480 05087-60001
A8C1 0150-0121 3 C:FXD C, ol UF +80-20% 50VDCH 56289 5C5081S-CML
A8C2 0180-0117 S C:FXD ELEC 24T UF 108 35VDCH 28400 01800117
ABC3 0150-0121 C3FXD CER 041 UF +80-20% SQVDCH 56289 5C50B1S-CML
ABC4 0180-0117 F:-FXQ BLECT 2¢T UF 1£Z 36vnCw 28480 0180-0117
A8CS5 01506-0121 L3FXD CER Dol UF +80<20% 50VDCW 56289 5C50815-CML
ABCS 0160-0337 2 CiFXD MICA 16D"PF 1X 28489 0186040337
A8CT NOT - ASSIGNED
ABCS 01800117 C3FXD ELECT 27 UF 10X 35VOCW 28480 0180-0117
ABCS 0160-0337. C3IFXD MICA 160.PF 1X 28480 0160-0337
ABCLO NOT :ASSIGNED
A8C11 01800117 C2FXD ELECT 2.7 UF 10% 35VDCW 28480 0180-0117
A8C12 ‘0180~0117 CsFXD ELECT 247 UF 10% 35V0CW 28489 0180-0117
ABCR1 1901-0033 1 DIODE :SILICON 100MA 180WY 07263 £03369
A8CR2 1901-0040 1 DIODE:SILICON 30MA 30MV 07263 FOG1088
A8LL 9140-0138 1 COIL/CHOKE 180 UH 5x 28480 9140-0138
ASQL 1854-0019 -2 TSTR:SI NPN 284380 1854-0019
A8Q2 1854~-0019 TSTR3SI NPN 28480 1854-0019
AB03 1854-0053 2 TSTR:SI NPN 80131 282218
A8Q4 1854-0053 TSTR:SI NPN 80131 2N2218
ABR 2100—-2633 1 R:VAR CERMET 1K OHM 10X LIN 1/2KW 28460 2100-2633
ABR ‘0T5T7T-0950 1 RIFXD FLM 12K OHM 2% 1/8M 28480 0TI5T-0950
A8R3 0757-0940 1 R:FXD FLM 4700 OHM 2% 1/8W 28480 0157-0940
ABRS& OT5T-0917 2 R:FXD FLM 510 OHM 2% 178W 28480 0I51-0917
ABRS 0T57T-0914 1 RZFXD FLM 390 OHM 2% 1/8W 28480 0757-0914
ABRG 0757~0900 2 R:FXD MET FLM 100 OHM 2% 1/8wW 284 80 0757-0900
ABRT 0757~-0900 R:FXD MET FLM 100 OHM 2% 1/8W 26460 0T757-0900
ABRS 0757-0928 1 RIFXD FLM 15K OHM 2% 1/8%M 28480 0757-0928
ABRS 0757-00893 3 R:FXD FLM 51 OHM 2% 1/8MW 28480 0757-06893
ABR10 075T-0941 1 R2FKD FLM 5.1K OHM 2% 1/8W 28480 0757-0941
A8R11 0757-0893 R:FXD FLM 51 OHM 2X 1/6W 28480 0757-0893
ABR12. 0T57v-0893 R:FXD FLM S OHM 2% 178w 284 80 07570893
A8R13 2100-1768 1 RIVAR WW 20 OHM 5% TYPE H 1W 28480 2100-1768
ABR L4 a757-0917 R2FXD FtM 510:0HM 2% L1/8W 28480 07157-0917
ABR1S 07570948 1 R:FXD FLM 10K OHM 2% 1/8W 28480 0757-0948
A8T1L 05087-80001 2 TRANSFORMER ASSY:S MMI 28480 05087~80001
ABYZ 05087-80001 TRANSFORMER ASSY15 MHI 28480 05087-82001
MISC 05087-00005 1+ SHIELD: PC BOARD 28480 05087-00005
A9 05087-60002 BOARD ASSY3AMPs 1MHI (USED WITH OPT 002) 28480 05087-60002
A9C1 0150~0121 3 f:FXD EE& Qel UF +80~-20% SOVOCW 56289 5C50B]S~CML
A9C2 0180-0117 5 L:FXD ELECT- 2.7 UF Y% 35VOCW 284 8G 0l80-0117
A9C3 0150-0121 C2FXD CER :0e1 UF +80-<20% S0VOCHW 5626% SCHGBIS~-CML
A9C4 0180-0117 C:FXD ELECT 2.7 UF- 10X 35VOCW 28480 0189-0117
A9CS 0150-0121 C3FXD CER Dol UF +80-20% S50VDCW 56289 SCSOBIS—CML
906 0160+-0342 2 C:FXD MICA 800°PF 31X 300GVOCW 04062 ROMISF8OLIF3C
A9CY NOT ASSIGNED
A9CS 0180-0117 C:FXD ELECT 2.7 UF 10% 35VOCW 284860 0180-0117
A9C9 0160-0342 C3FXD MICA 8DC-PF 1% 300VOCW 04062 RDM1%FBOXIF3C
A9C1l0 NOT ASSIGNED
A9C11L 0180-0117 C:FXD ELECT 2.7 UF 10% 35VDCW 28480 0180-0117
A9C12 0180-0117 C:FXD ELECY 2.7 UF. 10% 35VDCW 28480 01800117
A9CR1 1901-0033 1 OIDDE:SILICON 100MA 180WV 07263 £D3369
A9CR2 1901-0040 1 OIODE sSILICON 3O0MA -30WV 07263 FOG1088
A9l 9140-0138 1 COIL/CHOKE 180 UH SX 28480 9140-0138
A901 1854-0019 2 TSTR:SI NPN 28480 1854-0019
A902 1854-~-0019 TSTR:SI NPN 28480 1854-0019
A903 1854-0053 2 YSTR3S1 NPN 80131 2N2218
A904 1854-0053 TSTR:ST NPN 80131 2N2218
AQR1L 2100~-2633 1 RIVAR CERMET 1K OHM 10X LIN 172W 28480 2100-2633
A9R2 0T57~-0950 1 R:FXD FLM 12K OHM 2% 1/8wW - 28480 07571-095%50
A9R3 0T157-0940 1 R:FXD FLM 4700 OHM 2% L/8W 28480 0757-0940
A9R4 0757~-0917 2 ReFXD FLM 510 OHM 2% 1/8wW 28480 0757-0917
A9RS 075T-091 4 1 RIFXD FLM 390 OHM 2% 1/8W 28480 0757-0914
A9RE 0757-0900 2 R:EXD MET FLM 100 OHM 2% 1/6w 28480 0757-0900
A9RY 0715T-0900 RIFXD MET FLM 100 "OHM 2% 1/8W 28480 0757-09%00
ASRS 0757~-0928 1 R2FXD FLM 1.5K OHM 2% 1/8W 28480 0157-0928
ARG 0757-0893 3 R2FXD FLM 51 OHM 2% 1784 28480 0757-0893
A9R10 0757-0941 1 R3FXD FLM 5.1K OHM 2% 178W 28480 071570941
AGR1Y 0T5T-0893 R:FXD FLM 51 OHM 2% 1/8% 28460 0757-0893
A9RY2. 0757-0893 R:FEXD FLM S1 OHM 2% tr8W 28480 0757-9893
A9R13 2100-1768 1 RIVAR Wi 20 OHM 5% TYPE H 1N 28480 2100-1768
A9R14 o757T-0917 R:FXD FEM 510 OHM 2% 1/8W 28480 0757-0%17
A9R15 OY5T-0948 1 R2FXD FLM 10K OHM 2% 1/8K 28480 0757-0948
A9T1 05087-80002 2 TRANSFORMER ASSY$1 NHL 28480 05087-80002
A9T2 05087-80002 TRANSFORMER ASSY:1 MHZ 28480 05087-80002
MISC 05087-00005 1+ SHIELD: P.C. BOARD 28480 05087-00005

See introduction to this section for ordering information
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PERFORMANCE CHECK TEST CARD

HEWLETT-PACKARD MODEL 5087A Tests performed by
DISTRIBUTION AMPLIFIER

Serial No. - Date

OPERATIONAL CHECKS

Description Check

1. ADJUSTMENTS
2. CONFIGURATIONS
3. INPUT ADJUSTMENT

4. OUTPUT ADJUSTMENTS

O o o ao g

5. METER READINGS

PERFORMANCE CHECKS

Description Check

1. HARMONIC DISTORTION: dB
-40 dB or more from rated output.

2. NON-HARMONICALLY RELATED SIGNALS: dB
-80 dB or more from rated output.

3. CROSSTALK: dB
-60 dB or more measured channel-to-channel; not applicable
with one input frequency.

dB

4. INJECTED SIGNAL:
No signal input; 1V signal up to 50 MHz applied to any output
(except 10 MHz) will be down at least 60 dB in all other outputs.
Injection in the 10 MHz output will be down at least 50 dB.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION
5-2. Description
5-3. This section provides maintenance and service information for the Model 5087A

Distribution Amplifier. Included are operational and performance checks, and adjustment
procedures.

5-4. TEST EQUIPMENT

5-5. Recommended test equipment needed to do operational checks, performance checks, or
Other instruments, which have equivalent specifications,

adjustments is listed in Table 5-1.

may be used.

Table 5-1. Recommended Test Equipment

110 MHz.

Resp: £5dB, .1 to
110 MHz. '
Scanwidth: 10 MHz/
DIV to 20 Hz/DIV.
Stability: Residual
FM >60 dB for 50 Hz
or more from CW
signal.

Cal. Sweeps: 2 secs
to .05 usec/cm.

with 141T Display

HP 10006A probe

Instrument Characteristics Recommended Type Use

R.F. Voltmeter Voltage Range: to 3 HP 400E Measure QOutput
Vrms. Frequency Level.
Range: 10 Hz to >10
MHz £5%.

D.C. Voltmeter DC Range <1V to 30V | HP 412A Set Power Supply
1% accuracy. Voltage.

Feedthru 50 Ohms male and HP 11048B Terminate Output

Termination female BNC. under test.

Electronic Counter Fr:equency: 10 MHz. HP 5300A/5301A Set Frequency of
Sensitivity: 50mV rms Test Oscillator.
Accuracy: t1 count,
t time base accuracy.

Test Oscillator Range: 10 Hz to 10 HP 651B Signal Source for
MHz . Output Performance Tests.
Amplitude: 3.16V
max.

Step Attenuator 50 Ohms, 10 dB steps | HP 355D Attenuate Signal to

Spectrum Analyzer.
Spectrum Analyzer Freq. Range: .1 to HP 8553B/8552B Measure Harmonic

Distortion and non-
harmonically related
signals.

Oscilloscope Vert. Freq. Response | HP 180A with Observe circuit out-
dc to 50 MHz. HP 1820A and put waveforms.
Sens: .005V/cm. HP 1801A
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5-2

§-6. INSTRUMENT ACCESS

5-7. For access to instrument subassemblies, remove the instrument top cover. This provides
access to Al Power Module, A2 Power Supply, and A4 Circuit Check Board, and all level adjust-
ments. Input assemblies, INPUT A, B, and C, and Output Assemblies, OUTPUT 1 through OUT-
PUT 12, are contained under a protective metal shield. To gain access to the assemblies, the
metal shield must be removed by removing 23 screws which secure the shield to the chassis and

the subassemblies.
5-8. PERIODIC MAINTENANCE
5-9. To determine if the 5087A is operating correctly or as part of a periodic maintenance program,

check the readings at each switch position and/or do the operational checks or performance
checks listed in Table 5-2. Periodic adjustments are not required.

5-10. CIRCUIT CHECK SWITCH
5-11. General operation of the instrument may be verified by checking each position of the front-
panel CIRCUIT CHECK switch and noting the reading. Compare readings to the listings in
Table 3-1, “CIRCUIT CHECK METER READINGS”. The readings should be the same.
5-12. OPERATIONAL CHECKS
5-13. Checks in Table 5-2 can be used:

a. As part of an incoming inspection to verify instrument specifications.

b. As part of a troubleshooting procedure.

c. After repair or adjustment, prior to returning the instrument to service.

5-14. TROUBLESHOOTING

5-15. The quickest method of troubleshooting is to check the front-panel meter readings for each
of the 16 positions of the CIRCUIT CHECK switch. The normal output levels and frequencies,
for those positions used, are also listed in Table 3-1.

5-16. ADJUSTMENTS

5-17. Adjustment procedures may be performed after repair, whenever an assembly is replaced,
or whenever the assemblies require adjustment to maximize performance. Top cover must be
removed before adjustments can be made. Check the instrument configuration (see paragraph
3-2) and signal source requirements (in the following paragraph) before making any adjustments.

5-18.. To do the following tests, use the test oscillator listed in Table 5-1. Since the 5087A band-
width is about 10% of the test frequency, set the oscillator frequency and monitor it with a fre-
quency counter.

5-19. Check the configuration label included with the instrument (see paragraph 3-2), before
doing these tests. This label lists required input frequencies, available output frequencies, and
the active input and output channels.

§-20. Regulated Power Supply Voltage

5-21. A2 Power Supply Assembly provides an adjustable, regulated, output voltage adjusted for
+18 Vde. To check the A2 output voltage level or its regulation, or to adjust the output voltage
level, do the following:

a. Mount the A2 Assembly on a 15-pin extender board.

b. Connect the instrument to a variable ac voltage source set for 115 Vac.
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Connect an HP 412A voltmeter to A2 pin 11 and check for a reading of +18 Vdc +.2 Vde.
If the +18 Vdc level is incorrect, adjust A2R5. Front-panel meter indication in the
SUPPLY position should be about 3.6 Volts.

Vary the ac line voltage from 103 to 127 Vac; dc output voltage should remain between
+17.8 Vdc and +18.2 Vdc. _

Remove ac power, remove the extender board and reinstall the A2 Assembly.

5-22. Input Preamplifier Gain Adjustment ASR2

5-23. Some instruments do not have an input preamplifier assembly installed. Check the con-
figuration label provided (see paragraph 3-2) to see if your unit contains this assembly. If the
signal to be distributed is known or is available, use it or use a frequency of the same input level.
If the level of the frequency to be distributed is unkown, use a 1 Vrms input from the test oscillator.
To adjust the input amplifier gain, do the following:

a.

b.

Connect a signal as described above to the appropriate input Jack (A, B, or C).
Set front-panel CIRCUIT CHECK switch to input channel being used (A, B, or C).

Adjust PREAMPLIFIER GAIN ADJUST A, B, or C for a CIRCUIT CHECK meter indi-
cation of .3 Volts +.1 Volts.

Repeat steps a through c for the remaining preamplifiers while using the appropriate
input signal.

5-24. Output Amplifier Adjustments

5-25. Second-harmonic distortion is reduced by adjusting the tuned-circuits and balancing the
current through the output transistors. Balance adjustment R13 is set for a minimum second-
harmonic signal level by adjusting it for a null or minimum indication on the output signal. This
adjustment is made only after a repair to the output amplifier, or if tests show excessive second
harmonic distortion. Two methods of doing this adjustment are provided; here is the simple
method:

a.

Obtain an R.F. Voltmeter such as that listed in Table 5-1 and use a signal source of the
appropriate frequency. Remove instrument top cover and then the metal shield.
Mount the output amplifier to be adjusted on a 15-pin extender board.

Connect the signal source to the appropriate input channel BNC. Select the CIRCUIT
CHECK switch position which corresponds to the input channel used. Adjust the
source amplitude (or the input amplifier gain) for .3 Volt CIRCUIT CHECK meter

indication.

Connect the R.F. Voltmeter, terminated with 50-Ohms, to the appropriate output BNC.
Adjust R1 for a reading of about 3 Vrms on the R.F. Voltmeter.

Adjust T1 and T2 for a maximum reading on the R.F. Voltmeter. Readjust -R1 for a 3
Vrms reading on the R.F. Voltmeter. Front-panel meter should read 3 Volts +.3 Volts.

Carefully adjust R13 for a “null” minimum indication on the R.F. Voltmeter. The change
in meter reading is about .15 Vrms. At the “null” the meter will Tead about 2.85 Vrms.

Readjust the amplifier output gain (R1) for the desired output voltage.

Repeat steps a through f for each output amplifier assembly. If paragraph 5-26 is not to
be done, replace sheet metal cover.

5-3
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a.

Do the steps in pargraph 5-25.

CAUTION

B ]

5-26. A second method, using a spectrum analyzer, enables the second-harmonic distortion to be
reduced to its lowest level. The procedure is:

1-Volt Maximum on Spectrum Analyzer Input. Use
141T display on STORAGE STANDARD only. Start
with INTENSITY and PERSISTENCE set to maximum
ccw. Otherwise, damage to the display may result.

b. Obtain a spectrum analyzer and read the preceding CAUTION before starting. Depend-
ing on the amplifier to be adjusted (10 MHz, 5 MHz, 1 MHz, or 100 kHz), set the ana-
lyzers controls using Table 5-2. Do not connect signal at this time.

Table 5-2. Spectrum Analyzer Control Settings

Spectrum Analyzer

Control Settings 10 MHz AMP 5 MHz AMP 1 MHz AMP 100 kHz AMP
On the HP 8553B Set:
RANGE 0-110 MHz 0-110 MHz 0-11 MHz 0-11 MHz
FREQUENCY 10 MHz 5 MHz 1 MHz 100 kHz
BANDWIDTH 100 kHz 100 kHz 10 kHz 3 kHz
SCANWIDTH 10 MHz/DIV | 5 MHz/DIV 1 MHz/DIV 100 kHz/DIV
INPUT ATTEN. 20 dB 20 dB 20 dB 20 dB
On the HP 8552B Set:
BASELINE CLIPPER cew cew cew cew
SCAN TIME 5 msec 5 msec 20 msec 20 msec
LOG. REF. LEVEL 10 dB 10dB 10dB 10dB
VIDEO FILTER OFF OFF OFF OFF
SCAN MODE INT INT INT INT
SCAN TRIGGER AUTO AUTO AUTO AUTO
On the HP 141T Set:
STORAGE STD STD STD STD
PERSISTENCE 1/8 turn cw 1/8 turn cw 1/4 turn cw 1/8 turn cw
INTENSITY cw s0 trace cw so trace cw so trace cw so trace
is just is just is just is just
visible visible visible visible

C.

Connect a BNC Tee to the amplifier OUTPUT BNC. Connect an R.F. Voltmeter to one
side of the Tee. Connect the other side of the Tee through a 20 dB attenuator to the
spectrum analyzer R.F. INPUT. Adjust amplifier R1 for an R.F. meter reading, 3

Vrms.

Adjust the LOG REF. LEVEL on the Analyzer so the displayed fundamental signal is at

0 dB.

¢
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e. Adjust amplifier R13 to minimize the second-harmonic sideband. Ignore all responses
] to the left of the fundamental as they are image signals. Second-harmonic (and all
.‘) other harmonics) should be down at least -40 dB below the fundamental signal.

- NOTE

For lowest possible second-harmonic signal, remove
amplifier under test from extender board and replace
in socket. Observing spectrum analyzer, make a final
adjustment to R13.

f. Check for non-harmonically related signals by adjusting the spectrum analyzer controls
listed below:

Spectrum Analyzer © {0MHzAMP 5MHzAMP  1MHzAMP 100 kHz AMP
Controls

On the HP 8553B Set:

SCANWIDTH 2 MHz/DIV 1 MHz/DIV 500 kHz/DIV 50 kHz/DIV
BANDWIDTH 1 kHz 1 kHz 1 kHz 1 kHz

On the HP 8552B Set:

SCAN TIME 5 sec 2 sec 1 sec 5 sec
LOG REF LEVEL 0dB 0dB 0dB 0dB
VIDEO FILTER 10 kHz 10 kHz 10 kHz 10 kHz

g. All non-harmonically related signals should be down at least -80 dB (-70 dB on the dis-
play). Ignore all responses to the left of the fundamental signal. ‘

@ h. Repeat steps c¢ through g for each active output. When completed, adjust each output
amplifier for the desired output level. Remove the extender board, disconnect the
spectrum analyzer and reinstall the metal cover. This completes the output amplifier
adjustment.

5-27. FREQUENCY DIVIDER LEVEL ADJUSTMENT A6, A7, A13, A14

5-28. Some instruments do not have Frequency Divider assemblies installed. Check the con-
figuration label provided (see paragraph 3-2) to see if your unit contains any of these assemblies.
This adjustment is normally performed only after repairs have been made to the divider circuit
assembly. The adjustment procedures are for the following divider circuits:

A6: 5 MHz-to-1 MHz

A7: 1 MHz-to-100 kHz
Al13: 10 MHz-to-5 MHz
Al4: 10 MHz-to-1 MHz

To peak the output level, remove the instrument top cover, then the metal shield and mount the
appropriate divider on a 15-pin extender board. Adjust T1 as follows:

a. Connect the correct input frequency (10 MHz, 5 MHz, or 1 MHz) to the input (A, B, C)
which drives the divider (see input configuration label and paragraph 3-2).

b. With an R.F. Voltmeter or oscilloscope, monitor the divider output at pin P, R, or S.

¢. Adjust T1 for maximum indication on the R.F. Voltmeter or oscilloscope.

d. The output signal should be about .2 to .6 Vrms depending on the number of output

amplifiers being driven.
@ e. Remove extender board and replace divider circuit assembly, the metal shield and top
cover if no further adjustments are to be performed.
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5-29. FREQUENCY DOUBLER ADJUSTMENTS, A11

5-30. Some instruments do not have Frequency Doubler Assemblies installed. Check the con-
figuration label provided (see paragraph 3-2) to see if your unit contains any of these assemblies.
These adjustments are performed only when repairs have been made to this assembly. To make
any adjustments on this assembly, remove the instrument top cover and the metal shield. Then
remove the printed circuit board shield from All Frequency Doubler Assembly and mount the
Doubler Assembly on an extender board. Do the adjustments as follows:

a.

d.

5-31.

5-32.

Connect a 5 MHz source to the appropriate intput jack (INPUT A, B, or C). The 5 MHz
signal level must be within a .3 Vrms to 3 Vrms range.

Connect an R.F. Voltmeter or an oscilloscope to the appropriate output jack. The output
selected must be a 10 MHz Amplifier (A12) whose input comes from the All Frequency

Doubler output. -

Adjust level of 10 MHz output being monitored to 2 Vrms. Adjust A11C7, C13, and C17
for a maximum R.F. Voltmeter or oscilloscope indication. Repeat these adjustments
until maximum indication is obtained. The front-panel meter position which corre-
sponds to the All Frequency Doubler output should indicate .05 to .7 Volts depending
on the number of amplifiers being driven by the frequency doubler (.3 to 1 Vrms from

assembly).
Adjust A12R1 for the desired output level.

IN-CABINET PERFORMANCE CHECKS

Use the procedures in Table 5-3 to make an in-cabinet performance check. A PERFORM-

ANCE CHECK TEST CARD for recording test results follows Table 5-3.




Table 5-3. In-Cabinet Performance Checks .

Maintenance |

OPERATIONAL CHECKS

ADJUSTMENTS

Before doing the performance checks, the Input Preamplifiers (if used) must be
adjusted. The signal used depends on the users’ facility, but must be between
.3 Vrms and 3 Vrms. Adjust the Input Preamplifiers and the Output Amplifiers
using the method in Operational Checks, steps 3 and 4.

CONFIGURATION

Instrument configuration may vary depending on the options ordered. Check
the configuration label included with the instrument (see paragraph 3-2),
before doing the In-Cabinet Performance Checks. The label lists required
input frequencies, available output frequencies, and the active input and out-
put channels.

INPUT ADJUSTMENTS (refer to paragraph 5-22 as a guide)

a. Determine, from the configuration label, whether Input Preamplifiers
are used. Remove the instrument top cover and apply ac power.

b. If Input Preamplifiers are used, connect a test signal from a signal
source such as an HP 651B, to one of the input channels which con-
tains a preamplifier.

c. Set the HP 651B to the proper input frequency at .3 Vrms. Monitor
the HP 651B output with an electronic counter.

d. Set the front-panel CIRCUIT CHECK switch to the input channel

being used. Adjust this INPUT amplifier for an instrument front-

panel reading of .3 Volts + .1 Volts.
OUTPUT ADJUSTMENTS

a. From the configuration label, determine which output channels are
active and what frequencies are used.

b. Connect a signal source to the active input channel and set the source
to the same frequency as the output amplifier.

¢. Adjust the Input Amplifier for .3 Volts on the front-panel meter (see
3 above).

d. Connect an R.F. Voltmeter, terminated with 50-Ohms, to the active
output channel being adjusted.

e. Adjust the output amplifier being monitored for an R.F. Voltmeter
reading of 3 Vrms.

f. Front-panel meter should indicate 3 Volts + .3 Volts in CIRCUIT
CHECK switch positions which correspond to the active channels.

In addition to checking the active input and output channels front-panel meter
readings, check SUPPLY position of the CIRCUIT CHECK switch. Indication
should be 3.6 Volts £ .2 Volts.

5-7
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Table 5-3. In-Cabinet Performance Checks (Continued)
PERFORMANCE CHECKS

1.  HARMONIC DISTORTION . {

Harmonic distortion for 10 MHz, 5 MHz, 1 MHz, and 100 kHz should be more
than 40 dB below the output level. A spectrum analyzer is tuned to the funda-
mental frequency, a reference level is established and the sidebands are
checked for second-harmonic signals. To check for harmonic distortion, do
the following:

a. Obtain a spectum analyzer and depending on the frequency, set the
spectrum analyzer controls as follows (read the CAUTION):
CAUTION

1-Volt maximum on input. Use the HP 141T display on
STORAGE STANDARD only. Start with INTENSITY
and PERSISTENCE set to maximum ccw. Damage to
the display may result.

Table 5-3a. Spectrum Analyzer Control Settings

Spectrum Analyzer 10 MHz AMPS | 5§ MHz AMPS | 1 MHz AMPS | 100 kHz AMPS
Control Settings

On the HP 8553B Set:

RANGE 0-110 MHz 0-110 MHz 0-11 MHz 0-11 MHz

FREQUENCY 10 MHz 5 MHz 1 MHz 100 kHz

BANDWIDTH 100 kHz 100 kHz 100 kHz 3 kHz

SCANWIDTH 10 MHz/Div | 5 MHz/DIV 1 MHz/DIV 100 kHz/DIV

INPUT ATTENUATOR 20 dB 20 dB 20 dB 20 dB @

On the HP 8552B Set:

BASELINE CLIPPER cew cew cew cew
SCAN TIME 5 msec 5 msec 20 msec 20 msec
LOG. REF LEVEL 10dB 10dB 10 dB 10 dB
SCAN MODE INT INT INT INT
SCAN TRIGGER AUTO AUTO AUTO AUTO

On the HP 141T Set:

STORAGE STD STD STD STD

PERSISTENCE 1/8 turn cw 1/8 turn cw 1/4 turn cw 1/8 turn cw

INTENSITY cw so trace cw so trace cw so trace cw so trace
is just is just is just is just
visible visible visible visible

b. Connect a BNC Tee to the amplifier OUTPUT jack. Connect an R.F.
Voltmeter to one side of the Tee. Connect the other side of the Tee
through a 20 dB attenuator to the Spectrum Analyzer R.F INPUT.

c. Adjust the LOG REF. LEVEL so that the displayed fundamental s1gnal
is at 0 dB.

d. Ignore all responses to the left of the fundamental, as they are image
signals. Second-harmonics and all other harmomcs should be down
at least 40 dB below the fundamental signal.

5-8
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Table 5-3. In-Cabinet Performance Checks (Continued)

PERFORMANCE CHECKS (CONTINUED)

2. NON-HARMONICALLY RELATED SIGNALS

Non-harmonically related signals must be more than 80 dB below the output level. The
spectrum analyzer remains connected, and the amplifier output levels remain the same as
in the preceding test for harmonic distortion. The spectrum analyzer controls are reset as
described in Table 5~-3b. NOTE: Be sure the 20 dB attenuator connected to the spectrum
analyzer input remains in place.

a. Connect each amplifier output to the spectrum analyzer. Adjust spectrum analyzer
as described in Table 5-3b.

b. All non-harmonically related signals displayed to the right of the output signal must
be below the 60 dB line on the spectrum analyzer. NOTE: In this test the LOG REF.
LEVEL is set to 0 dB, or 20 dB more sensitive than in the preceding test. Thus, the
60 dB line on the spectrum analyzer screen is actually 80 dB below the output signal
level.

Table 5-3b. Changes in Controls Settings to Check for Non-Harmonically Related Signals

Spectrum Analyzer "
Control Setting 10 MHz AMPS | 5§ MHz AMPS | 1 MHz AMPS | 100 kHz AMPS

On the HP 8553B Set:

SCANWIDTH 2 MHz/DIV 1 MHz/DIV | 500 kHz/DIV| 50 kHz/DIV

BANDWIDTH 1 kHz 1 kHz 1 kHz 1 kHz
On the HP 8552B Set:

SCAN TIME 5 sec 2 sec 1 sec 5 sec

LOG REF LEVEL 0dB 0dB 0dB 0dB

VIDEO FILTER 10 kHz 10 kHz 10 kHz 10 kHz

3. CROSSTALK

Specifications pertaining to crosstalk apply only when the 5087A has two or three different
input frequencies. In this test for crosstalk all input signals except one are removed. The
output from the channel or channels with no input is then examined for presence of the
remaining input signal. If the instrument is configured to use only one input signal such
as options 032 or 033, this test does not apply.

a. If the instrument is configured to operate with more than one input signal frequency,
connect only one input signal to the appropriate rear-panel input jack.

b. Set level in the active input channel to 0.3 volts as indicated on front-panel meter.
If either of the other input channels is a multiplier or divider (such as options 005, 006,
011, 013 or 014) remove ac power. Remove top cover and shield and temporarily re-
move any such multiplier or divider input boards. This will provide only one output
frequency. Replace shield and apply ac power.

c. Set level on all active output channels to 3 Volts as indicated on front-panel meter.

d. Check for crosstalk signals at the rear panel BNC’s of one or more of the inactive
channels. Any signals present (coming from the active channels) must be less than
3 mV (60 dB below output levels).

e. An R.F. Voltmeter or a spectrum analyzer may be used for this test. If an R.F. Volt-
meter is used, be sure any signals measured are coming from the 5087A and not from
other sources such as nearby equipment.
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Table 5-3. In-Cabinet Performance Check (Continued)

PERFORMANCE CHECKS (CONTINUED)

4.

INJECTED SIGNAL @

In this test, a signal is injected into one of the output terminals of the 5087A. If this signal is
present at other output terminals, it should be down 60 dB below the level of the injected
signal. The 10 MHz ouptut channel will be down more than 50 dB (for a test signal frequency
other than 10 MHz).

a.

With the 5087A set for normal operation and AC power applied, remove all signal
inputs from rear panel connectors A, B, and C.

Connect a 1 Vrms signal to any output connector (1 through 12).

Check the other outputs for presence of this signal. Its level must be <300 u Vrms.
A wave analyzer or sensitive R.F. Voltmeter may be used for this test. If a voltmeter
is used, verify that any signal observed originates from the 5087A. This is done by dis-
connecting the test signal applied in step b and noting that the voltmeter reading drops.

Repeat step c as desired using other output channels for the input signal. Frequencies
of 10 MHz, 5 MHz, 1 MHz, and 100 kHz may also be used.

Reassemble the 5087A. Reinstall all circuit boards, shield, and top or bottom covers.
This completes the test.
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HEWLETT-PACKARD MODEL 5087A Tests performed by
DISTRIBUTION AMPLIFIER

Serial No. - Date

OPERATIONAL CHECKS

Description

Check

1. ADJUSTMENTS

2. CONFIGURATIONS

3. INPUT ADJUSTMENT

4. OUTPUT ADJUSTMENTS

5. METER READINGS

o o o o ad

PERFORMANCE CHECKS

Description

Check

1. HARMONIC DISTORTION:
-40 dB or more from rated output.

2. NON-HARMONICALLY RELATED SIGNALS:
-80 dB or more from rated output.

3. CROSSTALK: )
-60 dB or more measured channel-to-channel; not applicable
with one input frequency.

4. INJECTED SIGNAL:
No signal input; 1V signal up to 50 MHz applied to any output
(except 10 MHz) will be down at least 60 dB in all other outputs.
Injection in the 10 MHz output will be down at least 50 dB.

dB

— ___dB

—__ dB

e dB
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Table 6-2. Replaceable Parts (Continued)

Model 5087A
Replaceable Parts

Lo Mfr
Reference HP Part Number| Qty Description Mfr Part Number
Designation Code
All01 1853-0034 4 TSTR:S1 PNP{SELECTED FROM 2N3251) 28480 1853-0034
All02 1853-0034 TSTR2S1 PNP(SELECTED FROM 2N3251) 28480 1853-0034
AllQ3 1853-0034 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853-0034
AllQa 1853-0034 TSTR3SI PNP(SELECTED FROM 2N3251) 28480 1853~0034
AllR1 0757-0893 1 RIFXD FLM 51 OHM 2Z 1/8W 28480 0757-0893
Al1lR2 0757-0924 3 RIFXD MET FLM 1K OHM 2% 1/8W 28480 Q757-0924
AlIR3 0757-0932 o RFXD MET FLM 2.2K OHM 23 1/8W 28480 0757-0932
AllR4 0757-0932 R3FXD MET FLM 2.2K OHM 2% 1/8u 28480 Q757-0932
Al1lRS5 0757-0940 1 R3FXD FLM 4700 OHM 2X 1/8W 28480 0757-0940
AllRé& 0757-0932 RIFXD MET FLM 2.2K OHM 2% 1/8W 28480 0757-0932
ALLR7 07570924 ReFXD MET FLM 1K OHM 2% 1/8W 284 80 0757-0924
AllR8 07570921 1 R2FXD MET FLM 750 OHM 2% 1/8W 28480 0757-0921
Al1R9 0757-0955% 1 RIFXD FLM 20K DOHM 2% 1/8W 28480 0757-0955 ‘
AllRlG 0157-0932 RIFXD MET FLM 2.2K OHM 2% 1/8W 28480 0757-0932
Al1R11 0757-0924 R2FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
AllR12 0757-0948 1 R2FXD FLM 10K OHM 2% 1/8W 28480 0757-0948
Al1R13 0757-0928 1 RIFXD FLM 1.5K OHM 2% 1/8W 28480 0757-0928
AllR14 Q7157~0909 1 RIFXD FLM 240 OHM 2% 1/8W 28480 0757-0909
Al1R15 0757-0907 1. R2FXD FLM 200 OHM 2% 1/8W 28480 0757-0907
AllRl¢ 0757-0917 1 | R3FXO FLM 510 OHM 2% 1/8W 28480 0757-0917
AllT1 05065-8014 1 TRANSFORMER:5-10MHZ 26480 05065-8014
Al2 05087-60012 1 BOARD ASSY: AMP 10 MHz (SERIES 1620} 28480 05087-60012
{USED WITH OPTION 012)
Al2 05087-00005 1 SHIELD: BOARD 28480 05087-00005
Al2Cl 0150-0121 5 CFXD CER 0.1 UF +80-20% S0VOCW 56289 5C50BIS-CML
Al2C2 0180-0117 5 CiFXD ELECT 2.7 UF 10% 35VOCH 28480 0180-0117
Al2C3 0150-0121 C3FXD CER 0.1 UF +80~20% SOVDCW 56289 5C5081S5-CML
Al2C4 0180-0117 C:FXD ELECT 2.7 UF 10% 35VDCW 28480 0180-0117
Al2C5 0150~0121 C3FXD CER 0.1 UF +80-20X 50VDCW 56289 5CS50BLS-CML
Al2Ce 0140-0145 2 C: FXD MICA 22 PF 5% 500 VDW 28480 0140-0145
Al2C7 NOT ASSIGNED
Al2cs 0180-0117 C:FXD ELECT 2.7 UF 10X 35VDCW 28480 0180-0117
Al12CS. 0140-0145 C: FXD MICA 22 PF 5% 500 VDCW 28480 0140-0145
Al2C10 NOT ASSIGNED
Al2C11 0180-0117 C3FXD ELECT 2.7 UF 10X 35VDCW 28480 0180-0117
Al2ci2 0180-0117 C:FXD ELECT 2.7 .UF 10X 35VOCh 28480 0180-0117
A12CR1 1901-0033 1 DICOE:SILICON LOOMA 180MWV 07263 FD3369
A12CRZ 1901-0040 1 DIOOE:SILICON 50 MA 30 WV 07263 FDGL088
Al201 1854-0019 2 TSTR:SI NPN 28480 1854~-0019
A1202 1854-0019 TSTR:SI NPN 28480 1854~0019
Al203 1854-0053 2 TSTR:SI NPN 80131 2N2218
AL204 1854-0053 TSTR3SI NPN 80131 2N2218
Al2R1 2100-2633 1 -RIVAR CERMET 1K OHM 10X LIN 1/2w 28480 2100~2633
Al2R2 0757-0950 1 RIFXD FLM 12K OHM 2% 1/8W 28480 0757-0950
AL2R3 0757-0940 1 R:FXD FLM 4700 OHM 2X 1/8W 28480 0757-0940
AL2R4 Q7570917 2 R:FXD FLM 510 OHM 2X 1/8W 28480 0757-0917
A12RS 07157-0914 1 R:FXD FLM 390 OHM 2% 1/8W 28480 0757-0914
Al12Ré6 0757-0898 2 RIFX0D FLM 82 OHM 2X 1/8W 28480 0757-0898
AL12R7 0757-0898 RIFX0 FLM 82 OHM 2% 1/8W 28480 0757-0898
Al2R8 0757-0928 1 R2FXD FLM 1.5K OHM 2% 1/8W 28480 0757-0928
AL2R9 0757~-0893 3 RIFXD FLM 51 OHM 2% 1/8W 28480 0757-0893
Al2R10 0757-0941 1 R2FXD FLM 5.1K OHM 2% 1/8W 28480 07570941
Al2R11 0757-0893 R2:FXD FLM 51 OHM 2X 1/8W 28480 0757-08493
Al2Rr12 0757-0893 RIFXD FLM 51 OHM 2% 1/8W 28480 0757-0893
Al12R13 2100-1768 1 RIVAR WW 20 OHM 5% TYPE H 1IW 28480 2100-1768
Al2R] 4 0757-0917 RIFXD FLM 510 OHM 2% 1/8W 28480 0757-0917
AL2R15 0757~0948 1 R:FXDO FLM 10K OHM 2% 1/8W 28480 0757-0948
Al271 05087-80001 2 TRANSFORMER ASSY:5 MHZ 28480 05087-80001
Al2T2 05087-80001 TRANSFORMER ASSY:5 MHZ 28480 05087-80001

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Continued)

o Mfr )
Reference |pip part Number| Qty Description Mfr Part Number
Designation Code
al3 05087-60013 1 BOARD ASSY: 10 TO 5 MHZ DIVIDER (SERIES 1620} 28480 05087-60013
(USED WITH OPTION 013)
Al3 05087-00005 1 SHI ELD: BOARD 28480 05087-00005
Al3C1 0150-0093 3 C:FXD CER 0.0l UF +80-20% 100VDCW 72982 801-K800011
Al3C2 0140-0198 1 C:FXD MICA 200 PF 5X 72136 ROM1S5F201J43C
A13C3 0150-0093 C3FXD CER 0.01 UF +80-20% 100VDCHW 72982 801-K800011
Al3C4 Ql180-0116 1 C:FXD ELECT 6.8 UF 10X 35VDCH 56289 1500685%X903582-0YS
Al13CS 0180-0117 3 C:FXD ELECT 2.7 UF 10X 3SVDCW 28480 0180-0117
Al3Ce 0180-0117 C:FXD ELECT 2.7 UF 10X 35VOCW 28480 0180-0117
A13C7 0140-0190 2 C:FXD MICA 39 PF SX 72136 ROM1SE39043C
Al3C8 0140-0203 1 C:FXD MICA 30 PF 5% 28480 0140~-0203
Al3C9 0150-0093 C:FXD CER 0.01 UF +80-20X 100VDCM 72982 801-K800011
Al3ClcC 0140-0191 1 C: FXD MICA 56 PF 5% 300 VDCW 28480 0140-0191
A13C11 0180-0117 C:FXD ELECT 2.7 UF 10X 35VDCW 28480 0180-0117
A13CR1 1902-3104 1 DIDDESBREAKDOWN 5.62V 5% 04713 $110939-110
AL3CRZ 1901-0040 2 DIODE:STLICON 50 MA 30 WV 07263 FDG1088
AL2CR2 1901-0040 DIODE:SILICON 50 WA 30 WV 07263 F0Gl1088
Al3L2 9100-1629 1 COIL/CHOKE #7.0 UH 5% 28480 9100~-1629
Al13L3 9100-1633 1 COIL/CHOKE 68,0 UH 5% 99800 1537-68
Al13Q1 1854~0019 3 TSTRISI NPN 28480 1854-0019
Al3Q2 1854-0019 TSTR:SI NPN 28480 1854-0019
A1303 1854~0003 1 TSTR:S1 NPN{SELECTED FROM 2N1T71i1l) 28450 1854-0003
Al30Q4 1854-0019 TSTR:2SI NPN 28480 1854-0019
Al13R1 0757-0893 1 RIFXD FLM 51 OHM 2% 1/8W 28480 0757-0893
AL3R2 0757-0939 1 R:FX0 FLM 4.3K OHM 2% 1/8W 28480 0757-0939 .
AL13R3 0757~0932 1 RIFXD MET FLM 2.2K OHM 2% 1/8W 28480 0T57-0932
Al3R4 0757-0920 1 R:FXD FLM 680 OHM 2% 1/8W 28480 0757-0920
Al3RS 0757-0931 1 R:FXD FLM 2K OHM 2% 1/8W 28480 0767-0931
Al3R6 0757-0928 1 R:FXD FLM lo5K OHM 2% 1/8N 28480 0757-0928
Al13R7 Q757-0908 2 R2FXD FLM 220 OHM 2X 1/8W 28480 0157-0908
Al3R8 Q0757-0923 1 R:FXD FLM 910 OHM 2% 1/8W 28480 0757-0923
Al13RS 0757-0943 1 RIFXD FLM 6.2K OHM 2% 1/8W 28480 0757-0943
Al3R1C 0757-0934 1 R2FXD FLM 2.7K OHM 2% 1/8W 28480 0757-0934
Al13R11 Q757-0917 2 R2FXD FLM 510 OHM 2% 1/8W 28480 0757-0917
Al3R1lz 0757-0908 R:FXD FLM 220 OHM 2% 1/8W 28480 0757-0908
Al3R12 0757-0917 R:FXD FLM 510 OHM 2% 1/8W 28480 0757-0917
Al3T1 107TA-9H 1 TRANSFORMER ASSY:1 MHZ 28480 107A-9H
Al3ul 1820-0055 1 IC:TTL DECADE COUNTER 10 MHZ MIN. 01295 SNT7490N
Al4 05087-60014 1 | BOARO ASSY210 TO 1 MHZ DIVIDER 28480 05087-60014
(USED WITH OPTION 014}
AlL 05087-00005 1 SHIELD:POARD 28480 05087-00005
Al4l) 0150-0093 3 C:FXD CER 0.01 UF +80-20% 100VDCW. 72982 801-K800011
Al4C2 0140-0198 2 C:FXD MICA 200 PF 5% . 72136 RDM15F20143C
Al4C3 0150-0093 C:FXD CER 0.01 UF +80-20% 100VODCW 72982 801-K800011
AlaCh 0180-0116 1 CFXD ELECT 6.8 UF 10X 35vVDCHW 56289 1500685X9035B82-DYS
A14CS5 -{9180-0117 3 CtFXD ELECT 2.7 UF 10X 35VOCW 28480 0180-0117
Al4CH 0180-0117 C:FXD ELECT 2.7 UF 10X 35VDCW 28480 0180-0117
Al4CT 0140-0198 C:FXD MICA 200 PF 5% 72136 ROM15F201J3C
Al4C8 0140-0196 2 C:FXD MICA 150 PF 5% 72136 RDM15F15143C
Al4C9 0150-0093 C:FXD CER 0.01 UF +80~20% 100VOCW 72982 801-K800011
Al4Cl0 0l160-2224 1 C:FXD MICA 1800 PF 5% 28480 0160~2224
Al4Cll 0180-0117 C2FXD ELECT 2.7 UF 10X 35VOCH 28480 0180-0117
Al4CR1 1902-3104 . 1 DIODE:BREAKDOWN 5,62V 5% 04713 $210939-110
Aj4CRZ 1901-0040 2 OJOQDE:SILICON 50 MA 30 WV 07263 FDG1088
Al4CR2 1901-0040 DICDE:SILICON 50 MA 30 WV 072632 FDG1088
Alat2 9140-0129 1 COIL:FXD RF 220 UH 28480 9140-0129
AlaL3 9100-2282 1 COIL/CHOKE 330 UH 28480 9100~2282
Al1401 1854~0019 3 TSTR:SI NPN 28480 1854~0019
Al1402 1854~0019 TSTR:SI NPN 28480 1854-0019
Al40Q3 1854-0003 1 TSTRSSI NPNCGSELECTED FROM 2N1711) 28480 1854-0003
Al4Q4 1854-2019 TSTR:SI NPN 28480 1854-0019
Al4R] 0757-0893 1 RIFXD FLM 51 OHM 2% 1/8W 28480 0757-0893
Al&R2 - 0757-0939 1 RIFXD FLM 4.3K OHM 2% 1/8W 28480 0757-0939
Al4R3 0757-0932 1 R:FXD MET FLM 2.2K OHM 2% 1/8W 28480 0757-0932
Al4R4 0757-0920 1 R:FXD FLM 680 OHM 2X 1/8K 28480 0757-0920
AL4RS 07157-0931 1 RIFXD FLM 2K OHM 2% 1/8W 28480 0757-0931
Al4aRe 07157-0928 1 R:FXD FLM 1.5K OHM 2X 1l/6W 28480 0757-0928
Al4RT 0757-0908 2 R:FXD FLM 220 OHM 2% 1/8W 28480 0757-0908
Al4RB 0157~-0923 1 RIFXD FLM 910 OHM 2% 1/8wW 28480 0T57-0923
Al4R9 0757-0943 1 RIFXD FLM 6.2K OHM 2ZX 1/8W 28480 0757-0943
Al4R1O 0757-0934 1 R:FXD FLM 2.7K OHM 2% 1/8W 28480 0757-0934
Al4R)11 0757-0917 2 ‘R:FXD FLM 510 OHM 2% 1/8W 28480 0757-0917
Al4R12 0757-0908 RFXD FLM 220 OHM 2% 1/8W 28480 0757-0908
Al4rl2 0757-0917 R:FXD FLM 510 OHM 2% 1/8W 28480 0757-0917 ~
Al4T1 107A-9H 1 TRANSFORMER ASSY:1l MHZ 28480 107A~9H i
b/
Al4Ul 1820-0055 1 1C:TTL DECADE COUNTER 10 MHZ MIN. 01295 SNT7490N

See introduction to this section for ordering information
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Manual Changes and Options

SECTION VII
MANUAL CHANGES AND OPTIONS

NOT USED

For Backdating and Options information, see Appendix A at the back of this manual.



MANUAL UPDATING CHANGES CHANGE DATE: March 6, 1987

¥ % % ¥ MANUAL IDENTIFICATION * ¥ ¥
* *
¥ % % ¥ MANUAL UPDATING COVERAGE* * * ¥ ¥ Instrument: Model 5087A *
* o Distribution Amplifier *
¥ This supplement adapts your manual ¥ * Operating & Service *
¥ to instruments with serial numbers ¥ * Manual *
¥ prefixed through 2208. % *
* * ¥ Manual Part No: 05087-90008 ¥
X K % K % X X % ¥ ¥ K K X X F K F N ¥ ¥ % Manual Microfiche: 05087-90009 *
¥ Manual Print Date: January 1977 ¥
X % K % % K K XK X X X K ¥ X X ¥ X X X

ABOUT THIS SUPPLEMENT

The information in this supplement is provided to correct manual errors and to
update the manual to instruments containing changes after the manual print
date.

Change and correction information in this supplement is itemized by page
numbers corresponding to the original manual pages. The pages in this supple-
ment are organized in numerical order by manual page number.

HOW TO USE THIS SUPPLEMENT
Insert this title page in front of the title page in your manual.

Perform all changes specifiéa\(or "All Serials"™, and all changes through the
Series Prefix of your instrument™er board.

Insert any complete replacement pages provided into your manual in the proper
location,

If your manual has been updated according to the last edition of this supple-
ment, you need only perform those changes pertaining to the new series prefix.
See List of Effective Pages on the reverse side of this page. New information
affecting "All Serials" will be indicated by a "#" in front of the page number.

(ﬁﬁ HEWLETT

PACKARD




MANUAL CHANGES

MODEL 5087A

(05087-90008)

SERIAL PREFIX OR
SERIES NUMBER

CHANGES

Inside Back Cover:

# All Serials For Germany only:

>Add the following Manufacturer's Declaration inside back

cover

MANUFACTURER’S DECLARATION

NOTE

This is to certify that this product meets the radio
frequency interference requirements of Directive
FTZ 1046/1984. The German Bundespost has been
notified that this equipment was put into circulation
and has been granted the right to check the product
type for compliance with these requirements.

Note: If test and measurement equipment is oper-
ated with unshielded cables and/or used for mea-
surements on open setups, the user must insure
that under these operating conditions, the radio
frequency interference limits are met at the border
of his premises.

NOTE

Hiermit wird bescheinigt, dass dieses Gerat/System in
Ubereinstimmung mit den Bestimmungen von
Postverfligung 1046/84 funkentstort ist.

Der Deutschen Bundespost wurde das Inverkehr-
bringen dieses Gerates/Systems angezeigt und die
Berechtigung zur Uberprifung der Serie auf Ein-
haltung der Bestimmungen eingeraumt.

Zusatzinformation fur Mess- und Testgerite:

Werden Mess- and Testgerate mit ungeschirmten
Kabeln und/oder in offenen Messaufbauten ver-
wendet, so ist vom Betreiber sicherzustellen, dass die
Funk-Entstorbestimmungen unter Betriebsbedingungen
an seiner Grundstucksgrenze eingehalten werden.




Model 5087A

SAFETY CONSIDERATIONS

The 5087A Distribution Amplifer Safety Class I instrument (provided with

a protective earth terminal), designed and tested according to

international safety standards. To ensure safe operation and to keep the
instrument in safe condition, the user must follow the information, cautions,
and warnings provided below in the Operating and Service Manual.

33636 36 3% 9 36 96 6 X % %
* *
¥  WARNING *
* *
RUREXRENERXN

Before switching on this instrument, the protective earth terminal of the
instrument must be connected to the protective conductor of the (mains) power
cord. The mains plug shall only be inserted in a socket outlet provided with a
protective earth contact. The protective action must not be negated by the use
of an extension cord (power cable) without a protective conductor (grounding).

Whenever it is likely that the protection has been impaired, the instrument
must be made inoperative and be secured against any unintended operation.

All protective earth terminals, extension cords, autotransformers, and devices
connected to this instrument should be connected to a protective earth grounded
socket outlet. Any interruption of the protective earth grounding will cause

a potential shock hazard that could result in personal injury.

For continued protection against fire hazard, replace the line fuse only with
a 250V fuse of the same current rating and type. Do not use repaired fuses or
short circuited fuseholders.

Before switching on this instrument, make sure that it is adapted to the
voltage of the ac power source.

Any maintenance or service requiring removal of protective covers should be
performed by service-trained personnel who are aware of the hazard involved
(for example, fire and electrical shock).

Capacitors inside the instrument may still be charged even if the instrument
has been disconnected from its source of supply.

.



LIST OF EFFECTIVE PAGES

EE R E RN RN R RN IR RN RN RN RN R NN R RN R RN RER R RN R RN RN RE KRR R NX

* SERIAL PREFIX OR *
¥ SERIAL NUMBER PAGES *
EER RN E RN E RN RN KNI K IER IR NI RN NN N R RN RN RN R RN RRERR RN RR R RRNXX
s
All Serials Between front cover & Page i, 1-2, 5-8, 5-10
6-4/6-10, 8-7, 8-25, Inside Back Cover

17044 6-9, 8-25

1732A 6-10, 8-25

1T740A 6-8, 8-21

2014A 6-U4

20324 6-5, 8-7, 8-9

2120A 6-4

2208A 6-4. 6-5, 6-7, 6-8, 6-9, 8-7. 8-19

(50874)6782,7515,6831/8618/9697/18286/21204=12794, 13999/2208A=14049, 14739, 16858
16880, 16905




MANUAL CHANGES MODEL 5087A (05087-90008)

SERIAL PREFIX OR
SERIES NUMBER

CHANGES

Between Front Cover and Page 1i:

All Serials

>Insert "Safety Considerations™ provided by this change
sheet.

Page 1-3. General Information

Al]l Serials

Page 5-8. Maintenance

All Serials

Table 1-1, Specifications:

>Change NON-HARMONIC DISTORTION specifications to read:
"Greater than 80dB below rated output on 100kHz,
1 MHz and 5 MHz outputs. Greater than 70dB on 10MHz
outputs."

Table 5-3a. Spectrum Analyzer Control Settings
>Change HP8553B INPUT ATTENUATOR settings (20dB) in all
four columns to 30dB.



MANUAL CHANGES MODEL 50-871\ (05087-90008)

——— " ———————— -

SERIAL PREFIX OR

SERIES NUMBER CHANGES
Page 5-9. Maintenance
All Serials NON-HARMONICALLY RELATED SIGNALS

>Change to read as follows:
"Non-harmonically related signals must be at least 80dB
below the output level on 100 kHz, 1MHz, and 5MHz ouptut;
and at least 70 dB on 10 MHz output. The spectrum analyzer

controls..."

>Change paragraph 2.b to read:
"Al1l non-harmonically related signals displayed to the
right of the ouptut signal must be below the 70dB line on

the spectrum analyzer display.
NOTE

On this test when checking 100 kHz, 1MHz, and SMHz

outputs the LOG REF LEVEL is set to 0 dB. Thus the
70 dB line on the analyzer is actually 80 dB below the

output signal level.

Table 3-b. Changes in control Settings to Check for Non-

Harmonically Related Signals
>Change 0 dB to +10dB, under 10 MHz AMPS, at LOG REF LEVEL.

Page 5-10. Maintenance

All Serials Table 5-3. In-Cabinet Performance Checks
>Change "300u" to " 1m" in the first line of step c.



MANUAL CHANGES MODEL 5087A (05087-90008)

SERIAL PERFIX OR
SERIES NUMBER CHANGES

Page 6-8, Table 6-2. Replaceable Parts:

All Serials >Change reference designator J2 to J16.

>Add 0400-0009, Qty 1, GROMMET .125 ID (Pwr Supply Chassis).

>Add 0960-0504, Qty 1, LINE MODULE-UNFILTERED

>Add 1400-0900, Qty 1, FUSEHOLDER-NPN WASHER (for Meter)

>Add 2190-0017, Qty 6, WASHER .17ID, LOCK(2 Fr Panel, 4 Side

Frames).

>Add 2190-0022, Qty 1, WASHER-LK 3/8, .384ID (Ckt Check Switch)

>Add 2190-0102, Qty 15, WASHER-LK 15/32", .472ID (R Panel)

>Add 2260-0009, Qty 4, NUT-HEX W/LKWSHER 4-40 THD (Meter).

>Add 2360-0113, Qty 15, SCR-MACH 6-32, .25" LG PAN HD (for
Shield over boards).

>add 2360-0115, Qty 6, SCR~-MACH 6-32, .312" LG PAN HD (Mother-
board & Power Supply to Chassis).

>Add 2360-0121, Qty 2, SCR-MACH 6-32, .5" LG PAN HD (Power
Supply Chassis).

>Add 2360-0181, Qty 8, SCR-MACH 6-32, .25" LG 82-DEG (Side
Covers).

>Add 2360-0200, Qty 4, SCR-MACH 6-32, .5" LG 100-DEG (Top &
bottom covers).

>Add 2420-0001, Qty 3, NUT-HEX 6-32 2/LKWSHR, .109 THK (Xstr).

>Add 2510-0045, Qty 87, SCR-MACH 8-32, .375" LG PAN HD (Fr Panel
to Chassis).

>Add 2510-0046, Qty 12, SCR-MACH 8-32, .375" LG 82-DEG (Top of
side frame.

>Add 2510-0101, Qty 4, SCR-MACH 8-32, .312 LG PAN HD (Side Frame
& Front Panel).

>Add 2580-0004, Qty 2, NUT-HEX 8-32, DBL-CHAM .125 THK (Meter)

>Add 2950-0001, Qty 1, NUT-HEX 3/8-32 DBL-CHAM .094 THK
(Circuit Switch Post).

>Add 2950-0035, Qty 15, NUT~HEX DBL-CHAM 15/32-32 (Rear Panel).

>Add 3050-0005, Qty 2, WASHER-SHLDR NO 6 .14ID (Transistor)

>Add 3050-0066, Qty 2, WASHER-FL NO 6 .147ID (Transistor) |

20144 >Delete MP18, 0403-0304 PC BOARD GUIDE.

21204 >Change XF1 to 2110-0564 FUSEHODER-BODY 12A MAX FOR UL.
>Add 2110-0565 FUSEHOLDER CAP 12A MAX FOR UL.
>Add 2110-0569 NUT-FUSEHOLDER THREAD- M 12.7 X 1.5 DBL.

2208A >Change DS1 and DS2 to 1990-0534 LED-VISIBLE LUM-INT=2.2 MCD
IF=20MA-MAX _
>Add 1400-0560 CL-SET-LED-MTG .256-DIA .375-WD POLYP.



MANUAL CHANGES MODEL 5087A (05087-90008)

SERIAL PREFIX OR
SERIES NUMBER

CHANGES

Page 6-5, Table 6-2. A2 Power Supply Assembly Replaceable Parts:

2032A >Change
>Delete
2208A >Change
>Change
>Change

A2 (05087-60008) SERIES to 2032.
A2CRY and CR6.

A2 (05087-60008) SERIES to 2208.
A2R1 to 0757-0283 RESISTOR 2K 1% .125W F TC=0+-100.
A2R2 to 0757-0421 RESISATOR 825 1% .125W F TC=0+-100.

Page 6-5, Table 6-2. A3 Mother Board Replaceable Parts:

2032A >Change
>Change

A3 (05087-60015) SERIES to 2032.
A3L1 to 8159-0005 LEAD ELECT (jumper wire).

Page 6-5, Table 6-2. A4 Circuit Check Bd (05087-60009) Replaceable Parts:

All Serieals >Change

AUR2 to 0757-0963 RESISTOR-FXD FLM 43K OHM 2% 1/8W;

24546; Cu-1/8-TO-4302G.

Page 6-6, Table 6-2. A6 Input Preamplifier (05087-60005) Replaceable Parts:

All Serials >Change

A6Q1, Q2 and QY4 from 1854-0019 to 1854-0477 TRANSISTOR

SIM 2N2222A.

Page 6-6, Table 6-2. A7 1.0MHz to 100.0 kHz Divider Board (05087-60006)

A1l Seriéls >Change

>Change
>Change

A7C12 to 01610-2331 CAPACITOR-FXD 8200PF 1%.
A7C2 to 0140-0179 CAPACITOR-FXD 1000PF 300V.
A7Q1, Q2, and Q4 from 1854-0019 to 1854-0477 TRANSISTOR-

SIM 2N2222A.

All Serials >Change

MHz Amplifier (05087-60001) Replaceable Parts:

A8Q1 and Q2 from 1854-0019 to 1854-0477 TRANSISTOR-

SIM 2N2222A.

2208A >Change

RF;

T1, T2 from 05087-80001 to 9100-4302 TRANSFORM
5 MHZ, 14UH PRI IND.



MANUAL CHANGES MODEL 5087A (05087-90008)
SERIAL PREFIX OR
SERIES NUMBER CHANGES

- v ———— - —— - - - .

Page 6-7, Table 6-2. A9 1.0 MHz Amplifier (05087-60002) Replaceable Parts:

All Serials >Change A9Q1, Q2 from 1854-0019 to 1854-0477 TRANSISTOR-
SIM 2N2222A.

2208A >Change A9R27 from 0757-0900 to 0757-0898 RESISTOR-FXD
82 2% .125W.

Page 6-8, Table 6-2. A10 100kHz Amplifier (05087-60003) Replaceable Parts:

All Serials >Change A10Q1, Q2 from 1854-0019 to 1854-0477 TRANSISTOR
SIM 2N2222A.
>Change A10R7part number in HP and Mfr Part Number columns
to 0757-0898.

1740A >Add SERIES 1740 to A10 Description.
>Change A10R7 from 0757-0898 to 0757-0276 RESISTOR-FXD FLM
61.9 OHM 1% .125W TC=0+-100.

2208A >Add an asterisk (%) to A11CS8.
>Add footnote:
¥ FACTORY SELECTED PART.

Page 6-8, Table 6-2. A11 6MHz to 10MHz Doubler(05087-60011) Replaceable Parts:

All Serials >Delete A11C8% 0141-0178 CAPACITOR
>Add A11C8%* 0141-0234; CAPACITOR-FXD 500PF +-1% 300VDC MICA;
28480; 0140-0234.
>Add A11C8% 0160-0363; CAPACITOR-FXD 620PF +-1% 300VDC MICA;
28480; 0160-0363.




MANUAL CHANGES MODEL 5087A (05087-90008)

SERIAL PREFIX OR
SERIES NUMBER CHANGES

Page 6-9, Table 6-2. A12 10 MHz Amplifier (05087-60012) Replaceable Parts:

All Serials >Change A12Q1, Q2 from 1854-0019 to 18540477 TRANSISTOR-
SIM 2N2222A.

1704A >Change A12 SERIES to 1704.
>Add A12R16, 0757-0940 RESISTOR-FXD FLM 4700 OHM 2% 1/8W.

1732A >Change A12C6 quantity to 1.
>Change A12C9 to 0160-2150 CAPACITOR-FXD 33PF 5% 300 VDC.
>Change A12Q3 and Q4 to 1854-0233 TRANSISTOR S1 NPN/80131/
SN3866.
>Delete A12R16 RESISTOR-FXD FLM 4700 OHM 2% 1/8W; 2u45u6;
' C4-118-TO-4701-G.

2208A >Change T1, T2 from 05087-80001 to 9100-4302 TRANSFORMER
RF; SMHZ, 14UH PRI IND.

Page 6-10, Table 6-2. A13 10-to-5 MHz Divider (05087-60013) Replaceable Parts:

All Serials >Change A13Q1, Q2 and Q4 from 1854-0019 to 1854-0UTT TRANSISTOR-
SIM 2N2222A.

Page 6-10, Table 6-2. A14 10-to-1 MHz Divider (05087-60014) Replaceable Parts:

All Serials >Change A14Q1, Q2 and Q4 from 1854-0019 to 18540477 TRANSISTOR-‘
SIM 2N2222A.

Page 8-7, Figure 8-2. A1 Power Module Assembly, A2 Power Supply Assemlby,
A3 Mother Board, A4 Circuit Check Board

All Serials >Change AUR2 to 43K ohms.

2032A >Change A2 (05087-60008) SERIES to 2032.
SDelete A2CR4 and A2CR6, replace with lead elects.

22084 >Change A2 (05087-60008) SERIES to 2208.
>Change value of R1 to 2K.
>Change value of R2 to 825.




MANUAL CHANGES MODEL 5087A (05087-90008)

SERIAL PREFIX OR
SERIES NUMBER CHANGES

Page 8-9, Figure 8-3. A3 Motherboard:

20324 >Change A3 (05087-60007) SERIES to 2032.
>Change L1 to LEAD ELECT (jumper wire).

Page 3-19, Figure 8-8, A9 1.0 MHz Amplifier Board:

2208A >Change AQR27 value from 100 ohms to 82 ohms.

Page 8-21, Figure 8-9. A10 100.0 KHz Amplifier Board

1740A >Change A10 (05087-60003) SERIES to 1740.
>Change A10R7 from 82 to 61.9 ohms.

Page 8-25, Figure 8-11. A-12 10MHz Amplifier Board:

All Serials >Change input terminal 5,E to read "5,E, B"
>Change input terminal 7,H to read "7,H, C"

17044 >Change A12 (05087-60012) SERIES to 1704.
>Add A12R16 resistor (4700 ohms) between terminals 1 and
of tuned output transformer A12T2.
NOTE
Read Change for Series 1732 before adding A12R16

1732A >Change A12 (05087-60012) SERIES to 1732.
>Change C9 to 33 PF.
>Delete A12R16.

Y 3



Model 5087A
Circuit Diagrams

SECTION VIl
D CIRCUIT DIAGRAMS

8-1. GENERAL

8-2. This section contains schematic diagrams, waveforms, and component locators for the
Model 5087A.

8-3. Shaded area on schematic diagrams indicate printed circuit board assemblies. Components
within shaded areas are mounted on boards.

~
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Model 5087A
Circuit Diagrams

SYMBOLS

SWITCH DESIGNATIONS

—— MAIN SIGNAL PATH
[ 1 FronT PaNEL
————  FEEDBACK PATH
r——"
REAR PANEL
L—— 2 0 TEST POINT
(C___ ) INTERIOR AND PC BOARDS
:D— “"AND" GATE
WIPER MOVES TOWARD "‘CW'* WHEN
CONTROL IS ROTATED CLOCKWISE
:D— “OR’* GATE
4 POWER LINE GROUND
V4 CIRCUIT COMMON GROUND ‘{>O‘ INVERTER
% FLOATING GROUND
NAND GATE
e CHASSIS GROUND
:Do— NOR GATE
O KNOB CONTROL
x
@ SCREWDRIVER ADJUST :D_ EXCLUSIVE NOR
12z

AR

AF
A3S1 SWITCH S1 WITHIN ASSEMBLY A3 ™~
8 2ND WAFER FROM FRONT
(A=1ST, ETC)
R REAR OF WAFER
(F=FRONT)
TE NA ATION (2%
A3SIBR(2-1/2) (2-1/2) B eD oo Eo (22!

(VIEWED FROM FRONT)

BR

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.
JACKS ARE THE STATIONARY CONNECTORS AND PLUGS ARE THE MORE
MOVEABLE OF TWO CONNECTORS.

/\

Al RECTIFIER ASSY

ASSEMBLY ABBREVIATION COMPL ETE DESCRIP] IUN
A25 C1 A25C1
A25A1 CR1 A25A1CR1
NO PREFIX J3 J3
Assembly Stk. No. Assembly Scries No.
Assembly Assembly {includes A25A1 fused to document
Number Name Assembly) chuanges)

//\ Ve \/_'—/H
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

]2 mounted on Rectificr (05100-6031) J3 not mounted
Asxcmbly 423 l Assembly -= I on Assembly A25
Numbers indicate Part of A25 '
Pinx of J2 \l |P|0 PIO IJ3
Ja TI 1 s XAl CRI XAl WHT-ORN-GY RED +6.3Vv
2 - > < T0
' : 1 7 6y 14 A5PI(6)
' 1
| | I
5 H 12 . P +6.3V supplied
N from [3 to Pin 6
GY BLK
. 3 8 ’;7 of P1 on
Transformer Assembly A5
Terminal Conncctor A25KA1
Numbors | | Pin Numbers

Figure 8-1. Schematic Diagram Notes
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Circuit Diagrams

FRONT

DSl Ds2 MI Si

REAR

Ja U5 U6 J7 JB J9 JIO JlI JI2 JI3 J4 J5 FI Ji6 Al

Jl Je  J3

Part of Figure 8-2. Model 5087A Front and Rear Panels
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Model 5087A
Circuit Diagrams

r—

Part of Figure 8~2. Model 5087A Top View Shield Off
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Circuit Diagrams

COMPONENTS INSIDE DOTTED LINE ARE INSTALLED
ONLY ON SPECIAL ORDER

(A) W (s

Part of Figure 8-2. A2 Power Supply Board
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P . ‘ . . o Circuit Diagrams

f-@ . S

’ A3 MOTHER BMRLO  Ad-CIRELIT CHECK BOARD
AZ  POWER SUPFLY BOARD (05087-60008)seR155 12504 /oﬁoﬁ?’—ééooﬂﬁéeg.z/lm (B508]-50803) SERIES /2404 ‘
T o o o T l ' [ | aaT)
r ‘ —! i -/ V'V’ o L4l NS - | ewiex
I | [ R2 worE
/ _%' : | : 4 ;;1’ 5/ 4 7K __A _
+
! w
Bysi (g 2o : % | \ [#wezrs )
' ~ > £y ! . |
1 1 } | oo
i | R/ i i D > (B0 7
C}}fw/r-xm > 2 > - ' . _ NN I N
e £ . [
Wk | e , 2y > o - -
Le & » ‘ ‘ . 2y g2 ¥, o
. s /54’4 A % X E .
: | LEVELS 7O gl ; Kyl :
| | Y S ==
. 14/ {<t7/9 48 20 20
4/ PoWeR mosuE_(soso- 189). : L 2oy S 4 (@& ] “
l ______ l —9)—(——(%0 C7 1 tlowrPdrs]
. _ o !
o | PR, PR a3 & _ | NN |
" g7 sooéﬂpfﬂfaw )4‘ / Co éw 1 | &5 >—'—< %—2‘3
| | . ! : common/ - EON >_,.,< p7 -7 ]
D I ) II’,!II Ly h . EU( ‘ans’ “ - _
o/ 4 asue ? o 1]® = to
s ‘ : .
o = UMPER - ) -1 le ' y e e T 5 : 2"
S ! I~ 2 : 28| /0 4_7?00 - P RED o_”m 423 NN\ | o483 5 ‘
NEOTRALE: . p—1. : . : (_4 2 A%
) i 75 M : : o é 1 v ' Co a/l - U 25k : worE
‘ . R RED% ¢ POLTAGE ce @rs 6.8urF | M1 MOUNTED
: e — — ——— —— — — —— o— . . : f S0 oM,
- | Qe fe | s | e $ T | BHES
NOTES rL = 2 |
. 7 \nien o L._______l y 1
1. REFERENCE DESIGNATIONS WITHIN THIS - . _ o K 3 S0 _ . I
ASSEMBLY ARE ABBREVIATED. ADD : . . — . - g " . ‘
ASSEMBLY.NUMBER TO ABBREVIATION . . :a . . 1 . 1
- FOR COMPLETE DESCRIPTION. . : . . - n " . |
b g T o cesoe e | v \
oE : . UN-REG.OC [2 - SN
ChT I e 2 , o 7 |
, , . : M I
osCc 13 r&y . lc«; cer ! !
l- : oy 684F Z ] : ' !
. 3.6 : 1 I
DYFRYE AVALABLE : ? :
oMy Y SOVEN K€ i ‘ !
SPELIAL IRDER ; ! 1 s ! |
| 1 Té' 84F | 1 |
6No 5 & } : 1
! %7 ANEJTALLEL oMLy o | i
. :_ LS AL pf_&_'f_k__ 1 1 l
- - - , - 1 I L -
Figure 8-2. Al Power Module Assembly, A2 Power
Supply Assembly, A3 Mother Board,
A4 Circuit Check Board
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S—

oo
- oy
< {{E = T
Wj s

b

el

Wi
CONNECTOR
POSTS

13

Figure 8-2

A1 POWER MODULE ASSEMBLY, A2 POWER
SUPPLY ASSEMBLY, A3 MOTHER BOARD,
A4 CIRCUIT CHECK BOARD

" Part of Figure 8-3. A3 Mother Board
(See Page 8-7) 8-8
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INPUTA

Model 5087A

Circuit Diagrams

V= w3
J IA’OM

ntg
vz

_43 MOZ-//LC/?‘?OAAJD /45‘_5{/1/)81)/ (05-0_87—6007) 55":'/55_/240/./ AND 0587~ 600/ 5 SELIES /b6 20

INBUT A

FRom £
azan) TV T° +] ’
cl

NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ‘ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHENRIES

70 METER M| THRU
CRBLF W/

W/ CONTARCT PINS
MEIS 16 17 18 19 20 2/ 22 23 24 25 2§|

pLd2 e (7 (8 [T €02/ 22 25 27 2T 2
By 6vD | : |
o o !LAlooa[ooo O 00 O OoJo ol

VIEW FROM COMPONENT SIDE OF BOARD
WHILE FALING FRONT OF INSTRUMENT

RED ST/ IN W) EABLE /S
NEARLEEZT™ JHE fABY ANG GNVD DTS

INRUT
8
FRS ARS ARS ARS ARS GRS A4S 2RSS ) #RS ARS
20 INPUT A BRS 3 3c —3C —13.C —3¢ . —13.¢ B B =14 =13 —13.¢ —~13c C
. XAA) * i 5E 5, —t 5.E 5.E 5E 5£ 5€& 5€ 5 & 5€& 5E
IGKL LA . )
0UTPUT | ooTPUr ourPur ourpuT ourpUr ourpur ourpury . tourPer| ovrPUT ovrPUr ouTPUr
| / 2 3 4 5 6 7 & : g 10 /2
se INPUT B 3.¢ o5 XAl XA2 xa3 xa4 |- xas | XA X477 xXA8 X49 XAr0 XAl2
' XA (8) * . ) . ’
90, KL Ll
Qi K ? K 9 K 9 K ? Kl 9 X 9 K 7 K 19 K 9 & 9
oL 0 < © L 2 0 L= /o ¢ 0 L 0 L 0 L —0 L o .
) ‘ 7H I 7w —7H M 1M 74 4 - 24 w
I A_# - a_# N v LA %| - 1w * o # A | * s ¥
5E 3¢ - . 4 . :
K S weor - :_: JNPOT - T :
XA (e) h -
) VAR
FINS 8,0,/
N2 L£E477
o g2 Vi
[+18 B2 “ gy CONNECTORS
%G.G‘IF
+BY
| COMMON
L GND Qe 28 24 a3 ér»zz - 2/ dPeo__ X4 __on 7 0% - #
|54 ! . | | !
COMMON AMPLIFIER 0UTPUTS /
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Figure 8-3. A3 Mother Board

8-9



Model 5087A
Circuit Diagrams

- Figure 8-3
A3 MOTHER BOARD

Part of Figure 8-4. A5 Input Amplifier
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Figure 8-4. A5 Input Amplifier
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NOTES

. 'REFERENCE DESIGNATIONS WITHIN THIS.

ASSEMBLY ARE ABBREVIATED. ADD
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FOR COMPLETE DESCRIPTION.

. UNLESS OTHERWISE INDICATED:
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Figure 8-5. A6 5.0 MHz to 1.0 MHz Divider Board
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A6 5.0 MHz TO 1.0 MHz DIVIDER BOARD
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Figure 8-11
'A12 10 MHz AMPLIFIER BOARD
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Figure 8-12
A13 10 MHz TO. 5.0 MHz DIVIDER BOARD
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Model 5087A
Manual Changes and Options

APPENDIX A

MANUAL CHANGES AND OPTIONS

A-1. MANUAL CHANGES

A-2. This manual applies directly to Model 5087A Distribution Amplifier having serial number
prefix 1620A.

A-3. NEWER INSTRUMENTS

A-4. As changes are made, newer instruments may have serial number prefixes not listed in this
manual, The manuals for these_instruments will be supplied with an additional “manual
changes” sheet containing the required information; contact the nearest Hewlett-Packard Sales
and Service Office for information if this sheet is missing.

A-5. OLDER INSTRUMENTS

A-6. This manual with changes listed in Table A-1 applies to Model 5087A Distribution Amplifier
having serial number prefix below 1620A.

A-7. OPTIONS

A-8. There are four normal configurations available, which are listed as Optiohs 031, 032, 033,
and 034. These options consist of:

a. Option 031: One each, 5 MHz, 1 MHz, and 100 kHz Input Preamplifiers and four each,
5 MHz, 1 MHz, and 100 kHz Output Amplifiers.

b. Option 032: A single 5 MHz Input Preamplifier and twelve, 5 MHz Output Amplifiers.
c. Option 033: A single 10 MHz Input Preamplifier and twelve, 10 MHz Output Amplifiers.

d. Option 034: A single 5 MHz Input Preamplifiers and four each, 5 MHz, 1 MHz, and 100
kHz Output Amplifiers.

A-9. In addition to the four available, normal configurations, which are listed by option number,
each printed circuit assembly which can be installed in INPUT A, B, C positions or Output 1 to 12
positions is assigned an option number. For example: INPUT A, C, C positions can have the
following options installed (up to 3 total):

Option 004 is Input Preamplifier (100 kHz to 10 MHz).
Option 005 is 5 MHz to 1 MHz Input Divider.

Option 006 is 1 MHz to 100 kHz Input Divider.
Option 011 is 5 MHz to 10 MHz Input Doubler.
Option 013 is 10 MHz to 5 MHz Input Divider.

Option 014 is 10 MHz to 1 MHz Input Divider.

A-10. Outputs 1 to 12 positions can have the following options installed (up to 12 total):

Option 001 is 5 MHz Output Amplifier.
Option 002 is 1 MHz Qutput Amplifier.
Option 003 is 100 kHz Output Amplifier.
Option 012 is 10 MHz Output Amplifier.

A-11. Configurations which are not like Option 031 to Option 034 can be made up on special order
by indicating the option number to be installed in each of the printed circuit board sockets.



Model 5087A

Manual Changes and Options

Table A-1. Changes for Older Instruments

Instrument Prefix
and Serial Number

1220A or 1240A 1,2

Make Changes Number

1320A 2

CHANGE 1

Figure 8-9, A11 Assembly: Change C8 to 470.

Table 6-2, A11 Assembly: Change A11C8 from 0140-0178 to 0140-0149, C:FXD MICA 470 PF,
Mfg. Code 72136, Mfr. Number DM15F471J38S.

Figure 8-4, A5 Assembly: Use Figure A-1 in place of Figure 8-4.

Table 6-2, A5 Assembly: Change A5C2 to 0180-1117, Qty 1, C:FXD ELECT 3.7 UF., Mfr.
Number 0180-1746.

Change A5CR1 to 1901-0040, DIODE:GE, 60 MA, 60V, Mfr. Code 07263, Mfr. Number
FDG1088.

Change A5L1 to A5L2. Add A5L1, 9140-0138, Qty 1, COIL, 180 UF, 5%, Mfr. Code 28480, Mfr.
Number 9140-0138.

Change A5R4 and A5R5 to 0757-0941, R:FXD FLM 5.1K, Mfr. Part Number 0757-0941.

Change A5R6 to 0757-0917, R:FXD FLM, 510 OHM, Mfr. Number 0757-0917.

Delete ASRS8.

CHANGE 2

Page 6-4, Table 6-2, Replaceable Parts:
Change A3 to 05087-60007; BOARD ASSY: MOTHER (SERIES 1240A); 28480; 05087-
60007.

Change W3, W4, and W5 to 05087-60021 in HP and Mfr. Part Number columns.
Change W12 through W14 to 05087-60022 in HP and Mfr Part Number columns.
Change W15, W16, and W17 to 05087-60023 in HP and Mfr. Part Number columns.

Page 6-5, Table 6-2, Replaceable Parts:
Change A3 to 05087-60007; BOARD ASSY: MOTHER (SERIES 1240A).

-Page 6-9, Table 6-2, Replaceable Parts:
Change A12 to SERIES 1240A.
Change A12C6 and A12C9 to 0160-2150; C:FXD MICA 33 PF 5% 300 VDCW,; 28480;
0160-2150. ’
Page 6-10, Table 6-2, Replaceable Parts:
Change A13 to SERIES 1240A.
Change A13C10 to 0160-0188; C:FXD MICA 53 PF 5% 300 VDCW; 28480; 0160-0188.
Page 8-25, Figure 8-11, A12 Schematic Diagram:
Change series number, at top of A12 diagram to 1240A.
Change A12C6 and A12C9 to 33 pF.
Page 8-27, Figure 8-12, A13 Schematic Diagram:
Change series number, at top of A13 diagram to 1240A.
Change A13C10 to 53 pF.
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