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Warnings and Caution

WARNING

115 VOLTS AC AND 175 VOLTS DC ARE USED IN THIS INSTRUMENT.
SOME OF THE MAINTENANCE AND SERVICING OPERATIONS DE-
SCRIBED HEREIN ARE PERFORMED WITH POWER SUPPLIED TO THE
INSTRUMENT WHILE PROTECTIVE COVERS ARE REMOVED. EXERCISE
EXTREME CARE WHEN PERFORMING THESE OPERATIONS. LINE
VOLTAGE IS ALWAYS PRESENT ON TERMINALS INCLUDING THE
POWER INPUT CONNECTOR, FUSE HOLDER, POWER SWITCH, ETC. IN
ADDITION, WHEN THE INSTRUMENT IS ON, ENERGY AVAILABLE AT
MANY POINTS MAY RESULT IN PERSONAL INJURY OR DEATH WHEN

CONTACTED.

WARNING

THIS INSTRUMENT IS SUPPLIED WITH A THREE-WIRE POWER CABLE.
THE CENTER THIRD WIRE IS INTENDED TO CONNECT THE INSTRU-
MENT CHASSIS TO EARTH GROUND WHEN USED WITH A PROPERLY
WIRED THREE-CONDUCTOR OUTLET. REFER TO SECTION II FOR
DETAILS OF POWER CONNECTION. IMPROPERLY GROUNDED EQUIP-
MENT CONFIGURATIONS MAY RESULT IN HAZARDOUS POTENTIALS
BETWEEN THE CHASSIS OF TWO OR MORE INSTRUMENTS OR EARTH

GROUND.

| CAUTION |

INPUT CIRCUITS AT THE 50 OHM INPUT CONNECTOR CAN BE DE-
STROYED WITH INPUT LEVELS EXCEEDING 1 WATT. PLEASE READ
PARAGRAPH 3-21 REGARDING ACCEPTABLE INPUT LEVELS.
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Figure 1-1. Model 5340A Frequency Counter, Rack Mount Kit, and Power Cord

Model 5340A

Rack Mount Kit
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SECTION 1

GENERAL INFORMATION

1-1. DESCRIPTION

1-2. The Hewlett-Packard Model 5340A Frequency Counter measures frequencies from 10 Hz to
18 GHz. Sensitivity is -30dBm (7.07 mV) from 10 Hz to 500 MHz, -35dBm (3.98 mV) from 500
MHz to 10 GHz and -25dBm (12.6 mV) from 10 GHz to 18 GHz. The counter makes direct
measurements from 10 Hz to 250 MHz and uses an automatic transfer oscillator technique for
frequencies above 250 MHz. Features include a single input connector for the entire frequency
range, excellent AM and FM characteristics, eight-digit display, auto-amplitude discrimination,
variable resolution from 1 Hz to 1MHz, fast acquisition time, and wide dynamic range.

1-3. Electrical and mechanical specifications are listed in Table 1-3.

1-4. INSTRUMENT IDENTIFICATION

1-5. Hewlett-Packard instruments have a 2-section, 10-character serial number (OO0O0AOOO00)
located on the rear panel. The 4-digit serial prefix identifies instrument changes. The 5-digit
number is the serial number of each instrument. If the serial prefix of your instrument differs
from that listed on the title page of this manual, there are differences between this manual and

your instrument.

1-6. For lower serial prefixes it will be necessary to backdate this manual to conform with your
instrument. Refer to Section VII for a listing of the changes needed.

1-7. For higher serial prefix 5340A’s, changes were made after this manual was published and
it will be necessary to change this manual to conform with your instrument. A manual change
sheet is included with this manual. If the change sheet is missing, contact your local Hewlett-

Packard office.

1-8. APPLICATIONS

1-9. Since one input connector accepts all signals from 10 Hz to 18 GHz, the 5340A is particularly
adaptable to automatic systems and high speed production testing. The high sensitivity is
extremely useful in microwave measurements where signal levels are typically below the
sensitivity of most counters. When the 5340A is equipped with Option 011, all front panel
functions can be remotely programmed. In addition, the remote programming option allows for
digital outputing and programming of the octave ranges of the internal phase lock loops. Octave
range selection allows for measurements in a single frequency band to reduce the acquisition
time to typically less than 25 milliseconds. Other options include rear panel input connectors
Option 002, and high-stability time base Option 001.

1-10. OPTIONS
1-11. The 5340A can be ordered with the following options: Option 001, high-stability time base;
Option 002, rear panel input connectors; and Option 011 remote programming and digital output.

Table 1-3 lists the specifications for the options; Section VII describes field installation and gives
an overall description of eachoption. Section II covers programming for Option 011.

"y
1-12. EQUIPMENT SPPPLIED AND ACCESSORIES AVAILABLE

1-13. Table 1-1lists equipment supplied and Table 1-2 lists accessories available.

1-1
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Table 1-1. Equipment Supplied

Description

HP Part Number

Detachable Power Cord 7-%2 ft. (231 cm) long

Rack Mount Kit (see Table 6-1 for a listing of parts)

8120-1378

05326-60046

Table 1-2. Accessories Available

Description

HP Part Number

ASCII to Parallel BCD Converter
(Interfaces 5340A equipped with Option 011 to HP 5050A,
5050B, 5055A, or 562A Digital Recorders). Includes inter-
connect cable to 5340A.

K01-5340A

Digital Recorder
(Use with K01-5340A above).

5055A

Interconnect Cable
(Connects K01-5340A to 5050A/B, 5055A, or 562A

Digital Recorders).

562A-16C

Interface Kit
(For use with HP Computers and 5340A’s equipped

with Option 011).

59310A

Interface Kit
(For use with HP 9820A Calculators and 5340A’s equipped
with Option 011).

11144A Option 20

ASCII Connecting Cables
(Each cable end has stacked male and female type 57
connectors to allow multiple cable connections).
3 feet
6 feet
12 feet

1

10631A
10631B
10631C

[

A
Extender Board, 5340A for Testing A4 through A15
(except A5).

05340-60047

1-2




Model 5340A
General Information

Table 1-3. Specifications

SIGNAL INPUT
Input 1

Range: 10Hz to 18 GHz.
Symmetry: Sine wave or square wave input (40%duty factor, worst case).
Sensitivity: ~30dBm, 10 Hz to 500 MHz; -35dBm, 500 MHz to 10
GHz; -25dBm, 10to 18 GHz.
Dynamic Range: 37dB, 10 Hz to 500 MHz; 42dB, 500 MHz to 10 GHz; 32dB,
10 GHz to 18 GHz.
Impedance: 50Q.
VSWR: <2:1, 10 Hz to 12.4 GHz; <3:1, 124 to 18 GHz.
Connector: Precision Type N
Coupling: DC to load, AC to instrument.
Damage Level: +30dBm *7V dc (total power not to exceed 1W)
Acquisition Time: <150 ms mean typical.

Input 2

Range: 10 Hz to 250 MHz direct count.
Sensitivity: 50 mV rms. 150 mV p-p pulses to 0.1%duty factor minimum pulse
width 2 nsec.
Impedance: 1MQ shunted by <25 pF. Option 002 (rear panel input)
1MQ shunted by <100 pF. 50Q termination (provided for front panel input)
required to meet all specifications with Option 002 installed.
Connector: Type BNC female.
Coupling: AC.
Maximum Input:
10 Hz to 100 Hz 200V rms.
100 Hz to 100kHz 20V rms.
100kHz to 250 MHz 2V rms.

Automatic Amplitude Discrimination: Automatically selects the strongest of all signals
present (within 250 MHz to 18 GHz phase-lock range), providing signal level
is: 6 dB above any signal within 200 MHz; 10dB above any signal within 500 MHz;
20 dB above any signal, 250 MHz—18 GHz.

Maximum AM Modulation: Any modulation index as long as the minimum voltage of the
signal is not less than the sensitivity specification. For example, with a ~10dBm
input signal at 10 GHz, 94.5%modulation index will cause the signal to drop to -35dBm
(4mV) at its lowest amplitude and would be the limit of modulation.

TIME BASE

Crystal Frequency: 10 MHz.
Stability:
Aging Rate: <3 x 10-7 per month.
Short Term: <5 x 10-1° rms for 1second averaging time.
Temperature: <2 x 1076 over the range of 0°C to 50°C.
Line Variation: <1 x 10-7 for 10%]line variation from nomina
Output Frequency: 10MHz 2.4V square wave (TTL compatible) available from

rear panel BNC.

External Time Base: Requires 10 MHz approximately 1.5V p-p sine wave or square wave
into 1KQ via rear.panel BNC. Switch selects either internal or external time base.

"
I

1-3
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Table 1-3. Specifications (Continued)

OPTIONAL TIME BASE (Option 001)

Option 001 provides an oven controlled crystal oscillator time base with an aging rate
near that of a time standard. This option results in better accuracy and longer periods
between calibration. A separate power supply keeps the crystal oven ON and up to
temperature when the instrument is turned off as long as it remains connected to the
power line.

Frequency: 10MHz.
Aging Rate: <15 x 10-1%/day after 24 hour warm-up’ and <1.5 x 10-7/year.
Short Term Stability:
1x 107 for 1s avg. time
1x 1070 for 10s avg. time.
2 x 107 for 100 s avg. time.
Line Variation: <1 x 107? for +10% change from nominal. A 10%change will cause a
frequency change of <1 x 10~* for <2 min.
Temperature: <7 x 10-? over 0°C to 50°C range.
Warmup: Within 5 x 10-¢ of final2 value 20 minutes after turn-on, at 25°C.
Frequency Adjustment Range: >1 x 10-¢ (>£10 Hz from 10 MHz) with 18-turn control.
Frequency Adjustment: 1x 10-° (0.01 Hz) 18-turn control.

GENERAL

Accuracy: #1 count * time base error.

Resolution: Front panel switch selects 1 MHz, 100kHz, 10kHz, 1kHz, 100 Hz, 10 Hz,
or 1Hz.

Display: Eight in-line long life display tubes with positioned decimal point and
appropriate measurement units of kHz, MHz, or GHz.
“DIR” lamp indicates measurement is direct.

“LOCK” lamp indicates phase-lock has been achieved and measurement
technique is indirect.

GATE” lamp indicates measurement is in progress.

“RMT” lamp indicates instrument is controlled via external or remote device.

“OVFL” indicates most significant digits will not be displayed. Digits displayed
when “OVFL” is lighted are accurate #1 count £ time base accuracy.

“OVFL” is necessary for some high frequency measurements where resolution
of 100 Hz, 10 Hz, or 1Hz is required.

“*” lamp indicates Option 001 crystal oven time base is in the process of warming
up (10-15min. approximately). (The lamp will remain on for longer periods of time
if the line voltage is low.)
Self-Check: Counts and displays 10 MHz for resolution chosen.

Sample Rate: Controls time between measurements. Continuously adjustable from
50 milliseconds typical to 5 seconds. Hold position holds display
indefinitely. Reset button resets display to zero and activiates a new measurement

Operating Temperature: 0” to 50°C.
Power: 115V or 230V £10%, 50-60 Hz, 100 VA.
Weight: Net: 25 1b. (11,3kg). Shipping: 31 1b. (14, 1kg).

‘ ‘

'For oscillator off-time less than 24 hours.
2Final value is defined z}as-’f‘requency 24 hours after turn-on.
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Table 1-3. Specifications (Continued)

GENERAL (CONTINUED)

Dimensions:
NOTE o - 1§ 3425 !
DIMENSIONS IN INCHES AND (MILLIMETERS) N
(B)YE1A RACK HEIGHT (INCLUDING FILLER STRIP) Il [
FOR CABINET HEIGHT (INCLUDING FEET) ADD | TP
£ (8) TO E1A RACK HEIGHT . I
(B)REAR APRON RECESS
Bl
63 2
TOP (467)
(418)
for 19 (483) — re]
=
SIDE 313.'21 REAR
= (86,2}
0 ,
b '+ ® worn-cs

Accessories Furnished: Power cord 7% ft (200 cm), NEMA plug (HP Part Number 8120-1378)

Accessories Available: 53310A Interface Kit for use with 5340A Option 011 and Hewlett-

Packard computers.
11144A, Option 20 Interface Kit for use with 5340A Option 011 and Model 9820A

Calculator.
ASCII (Option 011)to parallel BCD converter KO1-5340A.

Rear Panel Connectors (Option 002)

This option provides input connectors on the rear panel. Input specifications remain the
same. Input 1(TypeN) is on the rear panel in place of installation on the front panel.
Input 2 (BNC)is available on the front and rear panels. Input impedance is reduced

to 5012.

Remote Programming and Digital Output (Option 011)

Option 011 adds the capability of digital outputting and remote programming via a
24-pin, series 57 microribbon connector on the rear panel marked DIGITAL INPUT/
OUTPUT. The TTL and DTL compatible, bi-directional bus consists of eight data lines
plus seven status and control lines. Both program and output information are seven-bit
ASCII (USA Standard Code for Information Interchange) characters. They are passed
over the data lines on a character-serial basis.

Connector: 24-pin female Amphenol #57-20240-2, HP #1251-3283.
Mating connector male, Amphenol #57-10240, HP #1251-0389.
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SECTION I

INSTALLATION AND REMOTE PROGRAMMING

2-1. INTRODUCTION

2-2. This section tells how to set up the 5340A Frequency Counter. Instructions for unpacking,
inspecting, installing, and remote programming are included.

2-3. UNPACKING AND INSPECTION

2-4. If the shipping carton is damaged, inspect the counter for visible damage (scratches, dents,
etc.). If the counter is damaged, notify the carrier and the nearest Hewlett-Packard Sales and
Service Office immediately (offices are listed at the back of this manual). Keep the shipping
carton and packing material for the carrier’s inspection. The Hewlett-Packard Sales and Service
Office will arrange for repair or replacement of your instrument without waiting for the claim
against the.carrier to be settled.

2-5. INSTALLATION REQUIREMENTS

CAUTION

BEFORE CONNECTING THE INSTRUMENT TO AC
POWER LINES, BE SURE THAT THE LINE SELECTOR
IS PROPERLY POSITIONED.

2-6. LINE VOLTAGE REQUIREMENTS. The 5340A is equipped with a line voltage switch to
select 115-volt or 230-volt ac operation. Before applying power, the rear panel screwdriver-
operated switch must be set to the correct position (“115” or “230” visible) and the correct fuse
(aslabeled on the rear panel) must be installed. See Figure 3-4 for rear panel features.

2-7. LINE FREQUENCY REQUIREMENTS. The counter will operate at line frequencies
between 48 Hz and 66 Hz.

2-8. THREE CONDUCTOR POWER CABLE. To protect the operator, the counter uses a
grounded three-conductor detachable power cable. The male connector end is a NEMA type
connector, and the female connector end is a C.E.E. type connector that mates with the 5340A
rear panel power connector. Connect the power cable to a power source receptacle with a
NEMA grounded third conductor. If the line power receptacle is a standard two-pin type instead
of the NEMA three-pin receptacle, use a two-to-three pin adaptor (HP Part No. 8120-1348) and
connect the green pigtail on the adaptor to ground.

2-9. TEMPERATURE LIMITS. Maximum and minimum allowable operating temperatures are
listed in Table 1-3. If these limits are exceeded at the installation site, auxiliary cooling or
heating should be used to keep the environment within limits.

2-10. RACK INSTALLATION. The counter is ready for bench operation as shipped from the
factory. Additional parts necessary for rack mounting are packaged with the instrument. To
convert the instrument to ‘rack installation, refer to Figure 6-1 for parts identification and pro-
ceed as follows:

i

S
a. Remove tilt stand MP14 by removing the two outside front feet MP11 from the bottom
cover MP9. ! The feet are removed by pressing the foot-release button and sliding
the foot toward the center of the instrument.

b. Remove the remaining three feet from the bottom cover. -1
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c. Remove the two adhesive-backed trim strips MP1 from side frames MP3 and MP12.

d. Using the three screws provided, attach the filler strip from the rack mount kit along the
front of bottom cover MP9.

e. Attach the flanges from the rack mount kit to the front end of side frames MP3 and MP12.
Orient the larger corner notch toward the bottom of the instrument.

2-11. REPACKING FOR SHIPMENT

2-12. If it becomes necessary to reship a counter, good commercial packing should be used.
Contract packaging companies in many cities can provide dependable custom packaging on
short notice. Instruments should be packed securely in a strong corrugated container (350 Ib/sq.
in bursting test) with suitable filler pads between the instrument and container. Before returning
instruments to Hewlett-Packard, contact the nearest Hewlett-Packard Sales and Service

Office for instructions.

2-13. ENVIRONMENT DURING STORAGE AND SHIPMENT

2-14. Conditions during storage and shipment should normally be limited as follows:

a. Maximum altitude: 25,000 feet.
b. Minimum temperature: -40°F (-40°C).
¢. Maximum temperature: +167°F (+75°C).

2-15. REMOTE PROGRAMMING AND DIGITAL OUTPUT

2-16. Option 011 adds remote programming and digital output capability to the 5340A Frequency
Counter. These are accomplished with a bi-directional bus, via a 24-pin connector on the rear

panel marked DIGITAL INPUT/OUTPUT. Associated with this connector are six slide switches
used to address the instrument. A 5340A can be addressed to either send output data (TALK) or

to accept program information (LISTEN). For the purposes of the Option 011 description, several
terms are defined as follows:

a. A TALKER is the sender of information on the bus.

b. A LISTENER is the receiver or acceptor of information on the bus.

c. A CONTROLLER is an instrument that has the responsibility of managing the instru-
ments connected to the bus. It is capable of addressing other instruments on the bus as
TALKERS or as LISTENERS. Itisa TALKER and may be a LISTENER.

d. “High” or “@” level of a line or switch is the relatively more positive signal level (32.4V).

e. “Low” or ““1”’level of a line or switch is the relatively less positive signal level (<0.4V).

2-17. What Can Be Programmed

2-18. All front panel switch functions, except power, are programmable. Also, the 5340A’s
octave range and its output mode can be selected. In addition, a controller can command the
5340A to make a measurement by sending either a SAMPLE TRIGGER or RESET instruction.
The controller can elect to give control to the front panel controls (LOCAL) or have the 5340A

operate according to ’the information stored in its remote program storage cells (REMOTE).

These are listed in Table 2-4 along with their associated codes.

2-19. When addressed to d{xtput, the 5340A sends a string of 16 ASCII characters (USA Standard
Code for Information Interchange). It includes the measurement technique (direct or by using
phase locked loops), overflow, eight data digits (blank display digits are outputed as 0’s) E

2-2

&
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followed by the appropriate multiplier to make the reading Hz, and a word terminator. Table 2-5
lists the order outputed and a description of the 16 output characters.

2-20. Bus Description

2-21. The 15-linebus consists of 8 data lines plus 7 control and status lines. Addresses, program
and output information are communicated on the data lines. These arebased on a character-serial,

seven-bit ASCII code set.

2-22. Three control lines are used to execute the transfer of each byte of information on the data
lines. They employ an interlocked “handshake” technique to pass information. This allows for
asynchronous data transfer without timing restrictions being placed on either the 5340A or its
controller. One line is driven by the 5340A to inform the controller of its status. The controller
uses the three remaining lines to manage the 5340A’s on the bus.

2-23. Several 5340A’s can be connected to a common bus. The exact number depends on the
drive capability of the controller (see LINE CHARACTERISTICS). A specific 5340A is made to
send output data (TALK) or accept program data (LISTEN) by addressing it to do so.

2-24. All bus lines have been given names and mnemonic acronyms that convey the message
being carried on that line. Each line is described below, followed by Table 2-1 which lists the
relationship of the Attention line and the three handshake lines. Figure 2-1 shows the signal
levels and timing relationship of the handshake and data lines. ALL INSTRUMENTS CONNECT-
ED TO THE BUS, INCLUDING THE CONTROLLER, MUST OBEY THESE DESCRIPTIONS.

a. SERVICE REQUEST (SRQ)

By setting SRQ low, a 5340A indicates to the controller that it has completed a measure-
ment and is ready to output. It drives SRQ only if programmed to “WAIT” in the output
phase of its operating cycle until addressed to output. When programmed in the other
output mode “output ONLY IF addressed”, the 5340A sets SRQ high at all times. When
SRQ is high, service is not being requested.

If two or more 5340A’s are connected to the bus and one of them sets SRQ low, the
controller must go through a process of elimination to determine which one requested
service. It does this by addressing each one to TALK in an orderly manner. Only the
5340A with output information will respond.

b. REMOTE ENABLE (REN)

REN can be used by a controller to select remote or local (front panel) control of the
operating of a 5340A. It works in conjunction with the information stored in the local-
remote program storage cell (see Table 2-4). When REN is low and the 5340A has
been sent an ASCII “0”, it will operate according to the information previously stored
in its remote-local program storage cells. It operates according to its front panel con-
trols for all other combinations of these, i.e., REN is low and the remote-local storage

cell contains an ASCII “N” or when REN is high regardless of what is stored in the}

remote-local cell. ASCII “N” is stored in the local-remote program storage cell when
either the power is turned on or the RESET pushbutton is depressed.

c. INTERFACE CLEAR (IFC)

A controller uses IFC to clear the bus. When it sets IFC low for >100 usec, all 5340A’s
immediately stop driving the data lines (DIO1 through DIO7) and handshake lines
(RFD, DAC, and DAV). IFC will not clear a 5340A’s service request (SRQ). A con-
troller may drive IFC low at any time. When IFC is high, it has no effect on the bus
operation. The 5340A monitors IFC at all times.

2-3
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d. ATTENTION (ATN)

ATN is used by a controller to address a 5340A. The 5340A monitors ATN at all times.
When ATN is low, all 5340A’s connected to the bus interpret the information on the
data lines’as an address. They will handshake on the appropriate lines and will not
drive the data lines. The 5340A requires the controller to hold ATN low for 1 usec

before it sets the handshake line DATA VALID low.

When ATN is high, a 5340A that has been addressed to TALK will drive the data lines.
Those that have been addressed to LISTEN will interpret the information on the data
lines as program data. Those that have not been addressed will not drive the data

lines.
DATA LINES (EIGHT-BITS DIO1, D102..DIO8)

DIO1 through D107 carry data between the 5340A and its controller. The 5340A drives
these lines when it has been addressed to TALK. The 5340A receives information on
the data lines when addressed to LISTEN or when ATN is low. D108 is permanently

terminated in the 5340A.
When a DIO line is high, the data bit is a logic zero (0).

When a DIO line is low, the data bit is a logic one (1).

READY FOR DATA (RFD)

RFD is the handshake line that indicates LISTENERS are ready to accept information
on the data lines. Its relationship to the other handshake lines and ATN is shown in

Figure 2-1 and Table 2-1.

RFD is driven by LISTENERS: all 5340A’s when ATN is low and those instruments
addressed to listen when ATN is high. It is sensed by TALKERS: the controller when
ATN is low, and the instrument addressed to talk when ATN is high.

When RFD is high, all listeners are unconditionally ready for data. The TALKER may,
at its own time, put a byte of information on the data lines and set DAV low. When

RFD is low, one or more listeners are not ready for data.

When the controller sets ATN low, all 5340A’s will set RFD to its valid state within
200 nsec. When the controller sets ATN high, all 5340A’s that have not been addressed
to listen will not drive RFD, those addressed to listen will set RFD to its valid state within

200 nsec.

The listener must not set RFD low until it senses DAV is low. It may do so before or at
the same time that it sets DAC high. It must not return RFD high until it senses DAV is
high and may do so after, or at the same time that it sets DAC low.

g. DATA ACCEPTED (DAC)

DAC is the handshake line that indicates the acceptance of information on.the data
lines. Its relationship to the other handshake lines and ATN is shown in Figure 2-1

and Table 2-1.

DAC is driven by LISTENERS: all 5340A’s when ATN is low and those instruments
addressed to listen when ATN is high. It is sensed by TALKERS: the controller when
ATN is low and the instrument addressed to talk when ATN is high.

When DAC is high,/all LISTENERS have unconditionally accepted the byte of infor-
mation on the data lines and no longer need it. The TALKER may, at its own time set
DAV high, remove that byte of information and continue. When DAC is low, one or
more LISTENERS have not accepted the information on the data lines.
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When the controller sets ATN low, all 5340A’s will set DAC to its valid state within 200
nsec. When the controller sets ATN high, the 5340A’s that have not been addressed to
listen will not drive DAC, those addressed to listen will set DAC to its valid state within

200 nsec.

The listener must not set DAC low until it senses DAV is high. It may do so before or at
the same time that it sets RFD high. It must not return DAC high until it senses DAV is
low and may do so after or at the same time that it sets RFD low.

h. DATA VALID (DAV)

DAV is the handshake line that indicates the validity of information on the data lines. Its
relationship to the other handshake lines and ATN is shown in Figure 2-1 and Table 2-1.

It is driven by TALKERS: the controller when ATN is low and by the instrument
addressed to talk when ATN is high. It is sensed by LISTENERS: all,5340A’s if ATN
is low and by the instruments addressed to listen when ATN is high.

When DAV is low, the states of data lines DIO1 through D107 are unconditionally valid
and may be accepted by all listeners at their own time. To allow for cable rise time,
ringing, etc., the 5340A, when addressed to TALK, does not set DAV low until 2 ysec
after it has placed valid data at its output connector. It assumes that the controller has
taken similar precautions. DAV can only be driven low if RFD and IFC are high. When
DAYV is high, the information on the data lines is not valid. DAV cannot be set high
unless DAC is high and RFD is low.

Table 2-1. Relation of ATN and the Handshake Lines (RFD, DAC, DAV)

DATA VALID
STATE OF READY(RFF%I§ DATA DATA(Q(AIE)EPTED (DAY)
ATTENTION
LINE (ATN)
LOW HIGH LOW HIGH Low HIGH
One or more All 5340A’s One or more All 5340A°S Controller Controller’s
5340A’s not are ready 5340A’s has have has valid data not
ready for for data not accepted accepted data on valid
L| data the data the data lines
ADDRESS o
MODE w
(1) Driven by all 5340A’s (1) Driven by controller
(2) Sensed by controller (2) Sensed by 5340A’s
(3) 5340A’s drives to its valid state within 200 ns of ATN going low
One or more All addressed One or more All addressed The addressed ~ The addressed
LISTENERS LISTENERS LISTENERS LISTENERS TALKER has TALKERS
H| are not ready are ready for have not have accepted valid data data not
DATA 1| fordata data accepted data the data on lines valid
MODE G
H
\ (1) Driven by ALL instruments addressed to LISTEN (1) Driven by the instruments
i ) (2) Sensed by the instrument addressed to TALK addressed to TALK
" (3)Allinstrgmentsnot addressedw ill not drive (2) Sensed by ALL instruments
addressed to LISTEN
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Figure 2-1. Handshake Timing
SEQUENCE REQUIREMENTS OF THE THREE WIRE HANDSHAKE

_"'{ |"'“ T
| I [77??7??77??7??7???’????’??7?7???
r DATA* --"—?????????7?7??7?????.l ]
TALKERS
L DAV —— /" /—
.__/
RFD
LISTENERS |
DAC | I |
10 t‘l tz ta 24 ‘ls
EVENTS
to Listener becomes ready to accept data.
t : Talker has put data on the lines.
to : Talker indicates data is valid.
tq Listener has accepted the data and no longer requires it held valid.
ty Talker indicates the data is no longer valid and may change it.
ts : Listener indicates it is ready for new data and a new cycle begins
(equivalent to tq).
T, : Time data is put on lines before DAV is set low.

*A composite of the DIO1 through D107 lines for illustrative purposes.
(The curved lines indicate interlocked signal sequence.)

2-25. Data Transfer

2-26. Transfer of data on the bus is asynchronous. It places no restrictions on the data rates of
instruments connected to the bus. The timing and levels required to transfer a byte of infor- i
mation on the data lines are shown in Figure 2-1. Transfer is under the control of three hand-
shake lines DAV, RFD, and DAC. The TALKER (sender of data) drives DAV (Data Valid) and the
LISTENER (acceptor of data) drives both RFD (Ready for Data) and DAC (Data Accepted).

2-27. The transfer of a byte is initiated by the LISTENER signifying it is ready for data by setting
RFD high. When the TALKER recognizes RFD is high and has placed valid data on the data lines
it sets DAV low. When the, LISTENER senses that DAV is low and is finished using the data, it
sets DAC high. Notice that the assertive or action state of both RFD and DAC is high. Since all
instruments on the bus have their corresponding lines connected together (e.g., RFD), all
LISTENERS must be in a'high state before that line goes high. This wire-AND situation allows
a TALKER to recognize when the slowest listener has accepted a byte of data and is ready for the

next byte.

2-6
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2-28. Let’s look at the timing of the transition to the non-assertive state for these lines. DAV
may be driven high by the TALKERS after it recognizes that DAC is high. RFD may be set low as
soon as the LISTENER recognizes that DAV has been setlow. The 5340A requires RFD to be set
low no later than 50 nsec after the LISTENER sets DAC high. When the 5340A is a listener it
drives RFD low at the same time it sets DAC high. The timing of DAC is similar to RFD, i.e., it
may go low as soon as DAV is high and it must be low no later than 50 nsec after RFD is driven
high. The 50 nsec permits a controller, when working with only one 5340A on the bus, to
generate either DAC or RFD and invert it to get the other.

2-29. Addressing the 5340A

2-30. Before a 5340A can send output data or accept program information it MUST be addressed
to TALK or LISTEN. The method used to address it depends on the rear panel switch marked
TALK ALWAYS — ADDRESSABLE (See Figure 2-2). When in the TALK ALWAYS position, the
5340A is addressed to TALK - it outputs ONLY. It operates according to the front panel controls
and outputs each measurement. This position is intended for operation where there is no con-
troller, e.g., with a digital recorder. When the rear panel switch is set to ADDRESSABLE, the
5340A can either be:

a. Sent program information by a controller and the measured results are observed
visually, or

b. Both program and output information are passed on the bus managed by a controller.

2-31. Addresses are communicated on the data lines. When the controller sets ATN low, all
5340A’s interpret the information on data lines, DIO1 through D105 as an address. During this
time, the signal levels on D106 and DIO7, designate whether the addressed 5340A is to com-
municate as a TALKER or a LISTENER.

D D D D D D D
I I I I I I I
(0) (0] (0] 0)
7 6 5 4 3 2 1
1 0 Ag A, Ag A, A, _ TALK ADDRESS*
0 1 Ag Ay Ag Ay A; _ LISTEN ADDRESS*
0 0 X X X X X - Ignored by 5340A
1 1 X X X X X when ATN is low

A, - Address switches on rear panel

X - Don’t care

* - The clear address characters (11111)not allowed.

2-32. The thirty-one (31)possible LISTEN and TALK address characters and their signal levels
are shown in Tables 2-2 and 2-3. A unique character is selected for each 5340A with the five (5)
slide switches on the rear panel marked ADDRESS (As, A4, Ag, Ag, A7) (see Figure 2-2). These
switches may be set to either 0 or 1 (Orepresents a high level and 1 a low level).

2-33. Two characters are reserved for the special function of clearing or removing a 5340A from
the active state of an addressed TALKER or LISTENER. The 5340A is cleared as a LISTENER
if it is sent an ASCII “?” while ATN is low. The 5340A is cleared as a TALKER if another instru-
ment is addressed to TALK or it is sent an ASCII “_” (underscore) while ATN is low. It is
cleared as either a TALKER or LISTENER when IFC is low.
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Table 2-2. Talk and Listen Addresses

USA STANDARD CODE FOR INFORMATION INTERCHANGE

BLES EZ;E %00 | %0, [ %1 | %1y | Tog | oy | T1g | Ty
ba|bgiby| by loael g 1 2 3 4 5 6 7
olojojo | o NUL | DLE | sP 0 @ P ' p
olojof1 | 1 SOH | DC1 ! 1 A Q a q
ofojtio | 2 STX | bc2 | 2 .| B R | b r
0{0j1]1 3 ETX DC3 # 3 C S c s
o|1]/ofo | 4 EOT | DCa | $ 4 D T d t
o|1]of1 | 5 ENQ | NAK | % 5 | E U e u
ol1]1|o0 | & ACK | SYN & 6 F.o |l v~ f v
ol1]1]1 | 7 BEL | ETB | g G ‘W g w
1/0/ojo | 8 BS CAN | ( 8 “HO X h x
11o0|of{1 | 9 HT | EM ) 9 I Y i y
1{o{1]{o | 10 | LF |sus | * U z i z
tlof1|1 | 11| vi |ESC |+ | ; K [ k {
1(1/0}0 12 FF FS 2 < L \ I :
1{1jo|1 | 13 | CR | GS - = M ] m }
11110 | 14 | so RS > N N n ~
11111 | 158 | st us / ? o} o | DEL

ADDRESS CLEAR ADDRESS CLEAR
N VADDRESi\ VADDRESS
LISTEN TALK

STANDARD DATA ADDRESS

CODE LINE SWITCH
by = DIOT = Al
b, = D102 = A2
b3 = D103 = A3
b4 = DI04 = Ad
bs = = A5

D105

.

——
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2-34. Example of Setting an Address

2-35. Except for ? and _ (underscore), any talk-listen address combination in the shaded areas
of Table 2-2 can be used. Selecting a particular listen address will result in a corresponding talk
address or vice versa. For example, if the ASCII # symbol is chosen for the listen address, then
ASCII “C” would be the corresponding talk address. This can be seen in Tables 2-2 and 2-3 and

as follows:

D107 D106 D105 D104 D103 D102 DIO1 - BUSDATALINES
b7 bg bs by bg by by  — ASCIIBITS
0 1 0 0 0 1 1~ LISTEN ADDRESS = #
A0 Ag=0 Ag=0 Ag=1 Aj=l ~ ADDRESS SWITCHES
1 0 0 0 0 1 1 - TALK ADDRESS = C

2-36. Note that for a given setting of the address switches, the listen address is determined by
driving D107 to 0 and D106 to 1. The talk address is implemented by driving D107 to 1and D106
to 0. Table 2-3 lists the available address codes.

2-37. Other examples of 5340A talk listen addresses are as follows:

5340A ADDRESS SWITCH RESULTANT LISTEN RESULTANT TALK
SETTINGS ADDRESS ADDRESS
As Az A3 Ay Ay
0 0 0 1 1 # C
0 0 1 0 0 $ D
0 1 0 1 0 * J
1 1 1 0 0 < \
1 0 0 1 1 3 S

2-38. Line Characteristics

2-39. All 15 bus lines are designed to be compatible with TTL or DTL integrated circuits. Since
wire-ANDing is used on some lines, the TTL line drivers must be either open collector or tri-state.
Each line in the 5340A is terminated in a resistor divider consisting of a 3K connected to 5V and a
6.2K connected to ground. All receivers are hex inverters (SN 7404N or equivalent) and the
drivers are open collector NAND gates (SN 7438N or equivalent). These may be put into four

groups:

a. IFC, ATN, and REN are receivers only. They require -3.2 mA maximum at 0.4V to drive.

3.0K

+BV =—AAAp—— D-

6.2K SN748aN

"
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Table 2-3. Available Address Codes

DATA LINES
DIO7 DIO6| DIOS DIO4 DIO3 DIO2 DIO1
ADDRESS SWITCHES TALK ADDRESS LISTEN ADDRESS
A5 A4 A3 A2 A1
See 0 0 0 0 0 @ SP
Note 2 0 0 0 0 1 A |
0 0 0 1 0 B "
0 0 0 1 1 C #
0 0 1 0 0 D $
0 0 1 0 1 E %
0 0 1 1 0 F &
0 0 1 1 1 G !
0 1 0 0 0 H (
0 1 0 0 1 I )
0 1 0 1 0 J
0 1 0 1 1 K +
0 1 1 0 0 L !
0 1 1 0 1 M -
0 1 1 1 0 N
0 1 1 1 1 (0] /
1 0 0 0 0 P 0
1 0 0 0 1 Q 1
1 0 0 1 0 R 2
1 0 0 1 1 S 3
1 0 1 0 0 T 4
1 0 1 0 1 U 5
1 0 1 1 0 Vv 6
1 0 1 1 1 \\ 7
1 1 0 0 0 X 8
1 1 0 0 1 Y 9
1 1 0 1 0 Z :
1 1 0 1 1 [ ;
1 1 1 0 0 \ <
1 1 1 0 1 1 =
1 1 1 1 0 ~ >

NOTES: 1.Changing the listen address changes the talk address and vice versa.
2. Only first five bits of binary code are given. Sixth and seventh bits determine whether address is

Talk or Listen. 01 for Listen, 10 for Talk.

b. SRQ is output only: It is capable of sinking 45 mA at +0.4V.

3.0K
+BV e AAA—

\V4

’

6.2K

(]

SN7438N

c. Data lines (DIO1 through DIO7) and the handshake lines (RFD, DAC, and DAV) are bi-
directional. They are/a combination of a and b, i.e,, when a TALKER, capable of sinking
45 mA at +0.4V. WHen a LISTENER, requires -3.2 mA maximum at 0.4V to drive.

d. D108 is connected to a similar divider and is always at 3.2V at 2K impedance.

S
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2-40. Hardware

2-41. The 5340A’s digital INPUT/OUTPUT connector is on the rear panel (Figure 2-2). Pin con-
nections to this Type 57 Microribbon connector are shown in Figure 2-3.

2-42. Cables of three different lengths are available for connecting a 5340A to a controller or to
another 5340A:

a. 3 feet long HP Part No. 10631A.
b. 6 feet long HP Part No. 10631B.
c. 12 feet long HP Part No. 10631C.

2-43. These have one overall shield to reduce susceptibility to external noise. The cables use a
mixture of individual wires and twisted pairs to reduce crosstalk. Both ends are identical. They
are terminated in two 24-pin piggy back connectors; one male and one female. This termination
permits several cables to be connected to the same 5340A. Pin connections of these connectors
are shown in Figure 2-4. There is a restriction of no more than 12-feet between the first two in-
struments in the system and 6-feet between the remaining instruments. The 5340A can drive a

maximum of 50-feet of this cable.

2-44. Programming the 5340A

2-45. The 5340A has a group of storage cells that are used to store program information. They
are used ONLY when a controller has the 5340A operating under remote control. The ASCII char-
acters that can be stored in each cell and their relationship to the 5340A’s operation are shown in
Table 2-4. (Refer to Table 2-2 for signal levels.)

Figure 2-2. 5340A Rear Panel
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Figure 2-3. 5340A Digital Input/Output

DI01 1 13
Digz 2 14
D103 3 15
DI04 4 16
RESERVED 5 17
DAV 8 18—
RFD 7 19
DAC B 20 e
IFC ¢ 21—
SRD 10 2
ATN 1 23—ty
ADDRESSABLE O, SHIELD
\___..‘ 12 P2 —
TALK ALWAYS A7
407 X

Dics
D106
D107
DIo8
REN
P/O TWISTED PAIR WITH 6
P/O TWISTED PAIR WITH 7

P/O TWISTED PAIR WITH &

SHOULD BEGRDUNDED
NEAR

P/O TWISTED PAIR WITH 9

OF OTHER WIRE
P/O TWISTED PAIR WITH 10 OF
P/O TWISTED PAIR WITH 11

SIGNAL GROUND

TYPE 57 MICRORIBBON CONNECTOR

Figure 2-4. Pin Connections of the 106314, B, C Cables

GROUNDONLY AT
SYSTEM CONTROLLER

controller.

) (e}}

D102

DI03

DIM

RESERVED

DAV

RFD

DAC

IFC

SRO

ATN

—-~—s=— SHIELD

, ‘

t

Dics

D106

DIO?

DIOB

REN

P/O TWISTED PAIR WITH 6

P/O TWISTED PAIR WITH 7

SHOULD BE GROUNDED
NEAR TERMINATION

P/O TWISTED PAIR WITH 8

OF OTHER WIRE

P/O TWISTED PAIR WITH 9 OF TWISTED PAIR

P/O TWISTED PAIR WITH 10
P/O TWISTED PAIR WITH 11

SIGNAL GROUND

2 14
3 15
4 16
5 17
6 18
7 19
8 20
9 21
10 22
k] 23
12 24
A

"~ TYPE 57 MICRORIBBON CONNECTOR

NOTE 1I: P,inéy 18 through 23 should be grounded near the termination
of the other wire of its twisted pair. Pin 12 is grounded ONLY at the

2-12
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Table 2-4. 5340A Program Code Set

[ R

- y ASCII* | Binary Octal

Resolution z
l B; Bg Bs By By By By

1 100 0 o 1 1 0 0 0 O 060

10 10 1 0 1 1 0 0 0 1 061

100 102 2 0o 1 1 0 0 1 O 062

1K 103 3 o 1 1 0o 0 1 1 063

10K 104 4 o 1 1 0 1 0 O 064

100K 105 5 o 1 1 0 1 0 1 065

1M 106 6 0o 1 1 0 1 1 0 066
Ranges

10 Hz - 250 MHz (hiZ) S 1 0 1 0 0 1 1 ,123

Check U 1 0 1 0 1 0 1 125

250 MHz - 18 GHz (50Q) T 1 01 0 1 0 O 124

10 Hz - 18 GHz (509) P 1 01 0 0 0 O 120
Octave Ranges (use with T&P only)

Auto e 1 0 0 0 0 0 O 100

»8 GHz A 1 0 0 0 0 0 1 101

4 GHz - 8 GHz B 1 0 0 0 0 1 O 102

2GHz -4 GHz C 1 0 0 0 0 1 1 103

1 GHz - 2 GHz D 1 0 0 0 1 0 O 104

500 MHz - 1 GHz E 1 0 0 0 1 0 1 105

250 MHz - 500 MHz F 1 0 0 0 1 1 O 106

10Hz - 250 MHz G 1 0 0 0 1 1 1 107
Sample Rate

Internal Sample Rate J 1 0 0 1 0 1 O 112

Hold K 1 0 0 1 0 1 1 113
SAMPLE TRIGGER (measure) I 1 0 0 1 0 0 1 111
RESET H 1 0 0 1 0 0 O 110
OUTPUT MODES

ONLY IF addressed L 0 0o 1 1 0 O 114

WAIT until addressed M 1 0 0 1 1 0 1 115
Local-Remote

Local (front panel) control N 1 0 0 1 1 1 0 116

Remote (program storage

cell) control (0] 1 0 0 1 1 1 1 117

RESET PUSHBUTTON/POWER UP conditions are 0,P,@ ,J,L. N
‘Signal levels also shown in Table 2-2.

2-46. The program storage cells are loaded with a pre-determined set of conditions when either
the front panel RESET pushbutton is depressed or when power is turned on. The initial con-
ditions are listed in Table 2-4 under RESET PUSHBUTTON/POWER UP. Notice that each time
either the RESET pushbutton is depressed or power is turned OFF - then ON, the 5340A operates
according to its front panel controls.
a.  Resolution and Range - Relate directly to the front panel controls and are self-explanatory.
For example, ASCII “S”’selects the 10Hz - 250 MHz range and the BNC input connector.

2-13
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Octave Ranges - The 5340A can be made to operate in a particular octave range by send-
ing it the proper ASCII character. This feature can save up to 110 msec of search time
when the signal to be measured is in one of the octave ranges. When a controller wants
to take control of the 5340A’s operation, it only changes those cells where initial con-
ditions are different than the desired program. Program information may be sent in any
sequence. The 5340A will not make a measurement if there is either no signal in the
selected range or there is one with a larger amplitude in some other range. When AUTO
is selected, the 5340A automatically sweeps through all ranges until it finds the signal

to be measured.

Sample Rate Modes

(1) Internal Sample Rate - Sample rate time is determined by the 5340A’s SAMPLE
RATE control.

(2) Hold - The 5340A waits in the Sample Rate phase of its operating cycle until
made to continue by either a SAMPLE TRIGGER instruction, a RESET in-

struction or the front panel RESET pushbutton is depressed.

Sample Trigger Instruction = Is intended to be used in conjunction with the SAMPLE
RATE HOLD mode. It makes the 5340A leave the Sample Rate HOLD phase of its
operating cycle and make a measurement. Sample trigger does not reset the display nor
does it initialize the phase locked loops (make the 5340A go through its search pro-
cedure). The 5340A will ignore the Sample Trigger instruction unless it is waiting in
the Sample Rate phase of its operating cycle.

Reset Instruction - Clears the display, initializes the phase locked loops and starts a new
measurement procedure. It may be sent at any time in the 5340A’s operating cycle. A
reset instruction does not initialize the remote program storage cells as does the front
panel RESET pushbutton. The 5340A obeys the Reset instruction if addressed to

LISTEN whether in local or remote operation.

Output Modes - A 5340A outputs in one of two modes providing it has been addressed
to TALK.

(1) ONLY IF addressed (ASCII “L” stored in the program storage cell). The 5340A
will output each measurement if it has been addressed to TALK. If not so

addressed, it bypasses the entire output phase of its operating cycle.

(2) WAIT until addressed (ASCII “M” stored in this program storage cell). The
5340A will make a measurement then wait in the output phase of its oper-
ating cycle until it is addressed to TALK. As soon as it is so addressed, it will
output and continue according to the information in its program storage cells.

Notice that the 5340A ALWAYS outputs when it reaches the output phase of its oper-
ating cycle IF it has been addressed to TALK. When programmed ONLY IF, the 5340A
continues to go through its operating cycle bypassing the Output phase until addressed
to TALK. When programmed to WAIT, the 5340A will stop at its output phase and stay
there until addressed to TALK.

Local-Remote
(1) Local - The 5340A operates according to its front panel controls.
(2) Remote - Used in conjunction with the control line REN (Remote Enable) to
have the 534?A operate according to the information in its program storage
cells. L

vy

{
Reset Pushbutton/Power Up
When power is first turned on (Power UP) or the front panel RESET pushbutton is de-
pressed, the 5340A performs according to its front panel controls. However, it has stored
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in its remote programming storage cells the initial conditions of 0, P, @, J, L, and N.
There are:

0 = 1 Hzresolution

P - 10Hz to 18 GHz range

@ - AUTO (sweepsthrough all ranges)

J - Internal Sample Rate

L - Output ONLY IF addressed

N - Local operation
When taking remote control of the 5340A it is necessary to change only those cells that
are different from the above. For example, if the 5340A is to be used under remote con-
trol, 1 Hz resolution, 10 Hz to 18 GHz range, automatic searching, sample rate HOLD
and WAIT in output phase until addressed; it is only necessary to change the ASCII ““J”to
“K”, “L” to “M”, and “N” to “0”. These changes can be made in any order.

2-47. What is Outputted

2-48. When addressed to TALK the 5340A outputs a string of 16 ASCII characters provided there
is an addressed LISTENER on the bus. The handshake routine, necessary for passing infor-
mation on the data lines, cannot be started unless there is both an addressed LISTENER and
TALKER on the bus. The LISTENER must be able to recognize LF (line feed) as the end of the
5340A’s output data. As soon as the LISTENER accepts LF (sets DAC high) the 5340A leaves the
output phase and continues through its operating cycle.

2-49. The 16 output characters, their description and the order in which they are outputted are
shown in Table 2-5. Refer to Table 2-2 for signal levels.

Table 2-5. 5340A Output Code Set

ORDER
OUTPUTTED CHARACTER DESCRIPTION
1 D/L D - measurement made direct
or
L - measurement made using phase locked loops
2 O/8P O -5340A’s display has overflowed
or
SP - Space (0 100 000 binary, 040 octal)
3 SpP Space
4 thru 11 0-9 Digits 0 thru 9 (blank display digits outputted as 0)
most significant digit first
12 E Power of 10 exponent to follow
13 + Exponent is positive (0 101011 binary, 053 octal)
14 0-6 One digit exponent
15 CR Carriage return (0001 101 binary, 015 octal)
16 LF Line feed (used as a word terminator) (0 001 010 binary,
012 octal)

2-50. Modes of Operation '

2-51. The 5340A has seyerél remote operating modes. They depend on the Sample Rate and
Output modes and the méthod used to initiate a measurement procedure. This section includes
a description of these modes, a simplified flow chart (Figure 2-5) showing all operating modes
and a sample program.

2-15
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Figure 2-5. 5340A Remote Operation
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2-52. The two principal niodes of remote operation based on the Sample Rate and Output modes
are described in (a) and (b) below. Modes (c) and (d) are possible by selecting the remaining
combinations of the Sample Rate and Output modes.

a. Internal Sample Rate (J)and Output ONLY IF (L)
(1) If NOT addressed to TALK the 5340A makes measurements continuously at a
rate determined by its Sample Rate time plus measurement time. It skips the

output phase of its operating cycle.

(2) If 5340A is addressed to TALK, it no longer skips its output phase. The next
and all subsequent measurements are outputted.

b. Sample Rate HOLD (K) and WAIT until addressed (M) the 5340A sequence is:

(1) Addressed to LISTEN.

(2) Instructed to make a measurement.

(3) Makes a measurement and stops in its output phase.
(4) Addressed to TALK.

(5) Outputs and stops in its Sample Rate phase.

(6) Addressed to LISTEN.

(7) Instructed to make measurement, then repeats 3 through 6.

c. Internal Sample Rate (J)and WAIT until addressed (M) the 5340A:

(1) Makes a measurement and stops in its output phase.
(2) Is addressed to TALK.
(3) Outputs, goes through its sample rate, and makes another measurement and if
(a) Still addressed to TALK it repeats (3).
(b) Not addressed to TALK it stops in its output phase and waits until so
addressed then repeats (3).
d. Sample Rate HOLD (K) and Output ONLY IF addressed (L) the 5340A is:

(1) Addressed to LISTEN.
(2) Instructed to make a measurement.
(3) Makes the measurement and if:

(a) Addressed to TALK by the end of the measurement phase it outputs and
stops in the Sample Rate phase until (1)and (2) are repeated.

(b) Not addressed to TALK by the end of the measurement phase it skips out-
put and stop in the Sample Rate phase until (1)and (2)are repeated.
2-53. Starting a Measurement Procedure

2-54. When operating the 5340A under remote control, a measurement procedure may be initiated
by sending a Reset or Sample Trigger Instruction or by letting its sample rate time run out.

a. Internal Sample Ratei(J) - a measurement starts at the end of sample rate time.
b. Reset Instruction (ﬁ);
|

(1) Can be gi.ven at any time during a 5340A’s operating cycle.

(2) Does not change the information in the program storage cells.
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(3) Clears the display.
(4) Initializes the phase locked loops forcing a new search procedure.
(5) Starts measurement phase of the 5340A’s operating cycle.

c. Sample Triggers Instruction (I):

(1) Can be given only if the 5340A is stopped in the Sample Rate phase of its
operating cycle. If given at any other time it will be ignored by 5340A.

(2) Does not change the information in the program storage cells.

(3) Does not clear the display.

(4) Does not initialize the phase locked loops, i.e., the 5340A does not go through a
search procedure unless it has lost phase lock since the previous measurement.

(5) Starts the measurement phase of the 5340A’s operating cycle.

2-55. Examples of Programming

2-56. Assume that it is desired to program a 5340A for a measurment of approximately 3.5 GHz
to a 1 kHz resolution. In addition, it is desired to instruct the 5340A to make a measurement and
subsequently output when so instructed. One method of programming this is shown in Table 2-6.
(Assume the 5340A listen address is ASCII “#” and the talk address is ASCII “C”.)

2-57. Another example of programming is with a mark sense card reader. Assume that it is

desired to program a 5340A using a 3260A Mark Sense Programmer for an automatic measure-

ment to a 1kHz resolution (where a digital output is not required). Figure 2-6 shows the marked )
program card.
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Table 2-6. 5340A Programming Example

Control and
Status Lines Data Lines
Sequence ASCII Codes Description of Program Sequence
SRC| IFC| REN| AT
1 H H H* L _ (underscore) or Clears 5340A as a TALKER
controller’s talk
address
2 ? Clears all LISTENERS
3 # 5340A LISTEN ADDRESS is on
Data Lines
4 H 5340A is addressed to LISTEN
5 3 1 kHz resolution is
selected
T 250 MHz to 18 GHz
range selected
C 2 to 4 GHz range Loading
selected f program cell
K Sample Rate HOLD operation
selected J (can be loaded
M WAIT until addressed in any order)
to TALK
(0] 5340A remote-local
cell loaded with REMOTE
6 L 5340A in REMOTE control (operates
according to Sequence 5)
7 H RESET and start search procedure
8 L 5340A has completed measurement and
, is ready to output
9 L C 5340A TALK ADDRESS is on
Data Lines
10 ? Clears all LISTENERS
11 Listener’s LISTENER’S ADDRESS on
Address Data Lines
12 H LISTENERS are addressed, 5340A
addressed to TALK, it OUTPUTS
and waits in the SAMPLE RATE
phase of its operating cycle
13 H H L - (underscore)or Clears 5340A as a TALKER
controller’s talk
address
14 ? Clears all LISTENERS
15 # 5340A LISTEN ADDRESS is on
Jata Lines
16 H 3340A is addressed to LISTEN
17 { 1 sample Trigger Instruction initiates
. i | new measurement
’.," I Repeats from Sequence 8 A

|

*REN may be low during entire example, but must be low before Step 7.
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Figure 2-6. Example Program Card

Z0003 005%
« 00O C B8 oo 0oa
WP PROGRAM 1T~
(“‘m L—FARD| NO. OF \\.
TTLE
#ﬁ
NO. { STEP | CODE [200 10040 20 10} 4 2 -
/ V| cean | --:D--:---_
CLEARS 5340 AS A TALKER 2 [cear | 7 [wm :‘j- - -i- - -
CLEARS ALL LISTENERS 3 | aooness -m om0 Do e .
5340 LISTEN ADDRESS = | " : = Di- e D;:, —_———
1kHz RESOLUTION ' :
503& 10Hz - 18 GHz 5 P ltd o wm O,
AUTO RANGE ~———»] & e |0 mio o oo o 3
INTERNAL SAMPLE RATE ——— "5 T EE == P
OUTPUT ONLY IF ADDRESSED —____ |— T o = e o = = o™
REMOTE [ !
RESET 9 O O Mmoo mim m m
CLEAR 5340 AS A LISTENER 10 H (Dmio omio oo
\n Clean | 7 |mm — (mm ww wm em wm mm
12 i i A —
13 o e R R e e R = v
1.l Low (1) s ===
£ HIGH (O 15 s S oo J o o [ e I v S v S o
2. REFER TO TABLE 22 = —Dis oo o9
2-3, AND 2-4 FOR 7 — :EC = l:'f: = =
PROGRAM CODES. i8 il i i el Bl e Bl
3. 3260A MARK SENSE i R R e
PROGRAMMER SETS il g R e ey e R R
REN LOW ALL THE 21 Rl mr ) v v R P =
TIME POWER IS ON. 22 o B s [ v Y e e Y e e
23 o Y e e [ s [ s Y e Y e Y
24 ioan I e e Y e e S s [ e R
25 oD oo oo oo
26 e e e e e e e
27 o R e s Y e 3 e [ s
28 o R e T == = == e [ s Y e
29 e e e e e
30 i O s i Y s Y e ) e e e
31 O e e Y e Y s s [ e Y
32 o I e s [ s Y s [ s R e Y s

1. USE SOFT PENCIL
2. DO NOT MARK [N SHADED AREA (TOP)
3. ERASE COMPLETELY

!
|

4. INSERT THIS SIDE UP
o ves APPART NO. $320-2886

FOR DIGITA‘LI-OUTPUT, ADD C AND ( ) 5340 TALK ADDRESS

M/

2-20
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SECTION 1l

OPERATION

3-1. INTRODUCTION

3-2. This section contains operating information including operating characteristics, input cable
considerations, controls and indicators, and operating procedures. Programming instructions

are contained in Section 11.

3-3. OPERATING CHARACTERISTICS

3-4. The following paragraphs describe the operating ranges and modes, resolution, sample rate,
AM and FM characteristics, and auto-amplitude discrimination.

3-5. Operating Ranges

3-6. There are two basic operating ranges available: 10 Hz to 250 MHz and 250 MHz to 18 GHz.
Frequencies in the lower range are measured directly while measurements in the 250 MHz to 18
GHz range are made with an indirect transfer oscillator technique. Provision is made to select

three operating ranges, these are:
a. 10Hz to 250 MHz at the BNC connector (1 MR, 25 pF).
b. 250 MHz to 18 GHz at the N connector (509).
c. 10Hzto 18 GHz at the N connector (509).

3-7. The 10 Hz to 250 MHz range restricts the counter to direct measurements. The 250 MHz to
18 GHz range restricts the counter to the transfer oscillator mode, and the 10 Hz to 18 GHz range
allows both modes of operation to be in effect. Annunciator lights are included to indicate when
the counter is measuring directly (DIR light) or indirectly (LOCK light). It should be noted that
during the 10 Hz to 18 GHz operation, the counter may lock on a signal in the 10 Hz to 250 MHz
range in preference to a signal in the transfer oscillator range. Thus, to measure a high frequency
signal (>250 MHz) containing high levels of residual low frequencies, it is necessary to select the
250 MHz to 18 GHz range. Otherwise, the switch position is dictated by the impedance require-

ments and frequency of the input signal.

3-8. Resolution and Blanking

3-9. In a frequency counter, resolution can be defined as the value represented by the least,
significant digit (LSD). In the 5340A, a maximum resolution of 1 Hz can be selected. Decade
multiples of 1Hz to 1MHz are available. For example, with an input of 12,345,678Hz, setting the
RESOLUTION switch to 1,the counter displays the 8 in the LSD. Selecting 100 on the RESO-
LUTION switch places the 6 in the LSD. If a frequency such as 123,456,789 Hz is measured with
1 Hz resolution selected, the counter will overflow so that the 1is not displayed and the 9 will
appear in the LSD. For,high resolution of measurements which would result in an overflow, two
measurements can be made.! The first measurement is made with a resolution setting that is
adequate to display the mast significant digits. The second measurement is made with maximum

resolution to display the leagt significant digits.

3-10. The counter blelmks all digits to the left of the most significant digit, suppressing lead-
ing zeros.

3-1
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3-11. Sample Rate, Measurement Time, and Reset

3-12. The sample rate control sets the interval between measurements, but not the interval of the
measurement. On the 5340A, the minimum sample rate is variable between approximately 50
milliseconds and 5 seconds. For 1Hz RESOLUTION settings, an additional 1sec delay is incurred.
A hold feature can be selected to “freeze” a measurement display indefinitely.

3-13. The measurement interval (gate time) is the time that the counter’s gate remains open to
accumulate counts. In the 5340A, the gate time is a function of the resolution selected and the
input frequency. Typical measurement time for an 18 GHz signal with 1K resolution selected is
about 120 msec. With 1 Hz resolution selected and an 18 GHz input, the gate time is quite long,
approximately 120 seconds. However during this time, the LOCK annunciator lights to indicate

that a measurement is in progress.

3-14. Reset is accomplished by pressing the RESET switch or changing the RESOLUTION or
RANGE switch. When the counter is reset, the display reads all zeros and a new measurement

cycle is initiated.

3-15. AM Characteristics

3-16. The 5340A will measure inputs containing amplitude modulation provided that the mini-
mum level of the input signal is greater than the sensitivity specification. The maximum modu-
lation permissible can be calculated by the following formula:

Vu- Vs
TR =% modulation = where: Vu is the unmodulated rms input level.
Vs is the sensitivity specification at the frequency

of interest.

As an example of the use of the formula, calculate the maximum permissible modulation for
a -10 dBm (70 mV) input at 10 GHz. At 10 GHz, the sensitivity specification is -35 dBm (4 mV)

Using the formula:

Vu-Vs . 70mV-4mV 66 mv _ 94.5%modulation
vu 70 mV 70 mV

3-17. FM Characteristics

3-18. The 5340A will measure carrier frequencies in the presence of frequency modulation,
phase modulation, or residual noise. The FM characteristics are a function of the modulation

rate and carrier frequency as shown in Figure 3-1.
Figure 3-1. FM Characteristics

1000, ]
TYPICAL
5340 FM CAPABILITY
\ AT -20 d8m

\\
k?:&\\‘\\\mw

2 GHz
N

B N TGHz
/ N N\

250 MHz

-

S

~

-
o

B F— PEAK TO PEAK DEVIATION — MHz

10K 10K ™

100 1%
fm — MODULATING FREOUENCY — Hz

o
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3-19. Auto-Amplitude Discrimination

3-20. This feature allows the counter to select and measure the signal with the largest amplitude
in the 250 MHz to 18 GHz range. This is with the provision that the largest signal is 20 dB greater
in amplitude than any other signal present. Although 20 dB is the guaranteed specification,
typical operation is about 10 dB. The auto-amplitude discrimination feature is useful for dis-
criminating against harmonics, and spurious signals.

3-21. MAXIMUM INPUT SIGNAL POWER

CAUTION

DO NOT EXCEED 1 WATT OF INPUT POWER AT THE
50-OHM N CONNECTOR. DAMAGE TO THE
INTERNAL SAMPLERS MAY OCCUR. PLEASE READ
PARAGRAPH 3-22 FOR FULL EXPLANATION OF
INPUT LEVELS.

3-22. The 5340A will function within specifications for signal inputs up to +7 dBm (5.012 milli-
watts or 0.5006 volts into 50-ohms). Under no circumstance should the input level exceed 1-watt
(+30 dBm RF power or £7 volts dc into 50-chms, dc power). If the input power exceeds 1-watt,
damage to the internal samplers may occur and these are quite expensive to replace. Measure-
ments from +7 dBm to +30dBm are not recommended because false harmonic locks and readings
may occur. When signal levels exceed +7 dBm, external attenuators should be used. The 1-watt
maximum input level is the total RF and dc power at the input connector. Figure 3-2 shows
power levels with conversions to volts and dBm.

Figure 3-2. DBM to Volts Conversions

POWER/
WATTS __ dBm
100w aEEErrEaEaEEOrOOOOEOESEEIhEEESES NRSRE &\\\\\\\\\\\ms
AR NESS RNNN ARV ~ SN .~s\
R ONVANINNEN \ m\\\\_&\\\ m
NI AN ANV R DAMAGE LEVEL AR ~\§\\§§\Q§§§§§
oW N\hk \kt'.\; *‘t _‘ =X CAUTION DO NOT EXCEED 3 k\\‘\k\:\ WA \ »bﬁ
AR +30 dBm
AN s;
RReEhRSy
w AN
EXCESSIVE
100mW SIGNAL
LEVEL
(USE EXTERNAL ATTENUATION)
10mW
5mwW
R i m R R N
\\ TR R R R T TRty
1W R u\\\\\\x\\\\\t\ 2 MR
NN \ N TR T
SO N R
NN T R
R &
N
R~
NS VR SRR NN
NN VNN RN
Touw A 2 R \\&s\\‘m\k\\\\\\\&\\\\\\\\x\\
N @ \\\\\\\\\\\\\\«wna\\\ > SNANNE ey
MORRRNFIRNWE S8
auw
=W et
RN
NN
0.3uw AR
0.1uwW T
A\ ' N k 3
LEVEL \\\\\‘:\\\m:\‘i\‘m 5 NN AN
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s } . T|2.va 100mV 500mv 1V
: 7.07mV 10mV 7.07v
I dBm/VOLTAGE CONVERSIONS
0dBm = 1 MILLIWATT INTO 500

33




Model 5340A
Operation

3-23. INPUT CABLE CONSIDERATIONS

3-24. Consideration should be given to input cable losses at higher frequencies. For example, a
6-foot RG-214/U coaxial cable has about 15dB loss at 18 GHz. Such losses should be taken into
consideration along with the sensitivity specifications given in Table 1-3.

3-25. For low capacity input measurements, a 10:1 low capacity oscilloscope probe (HP 10004A)
can be used on the BNC connector for frequency inputs up to approximately 100 MHz.

3-26. CONTROLS, INDICATORS, AND CONNECTORS

3-27. Figure 3-3 describes the front panel controls, indicators, and connectors. Figure 3-4
describes the rear panel connectors and controls.

3-28. OPERATING PROCEDURES

3-29. Figure 3-5 illustrates the operating procedures. Self check procedures are gives
Figure 3-6.
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Figure 3-3. Front Panel Controls and Indicators

LINE switch. Applies primary power to all circuits except crystal oven Option
001, when so equipped. When the counter is equipped with Option 001, the
crystal oven connects through a thermal circuit breaker and fuse to the ac line.
This allows the oven to maintain its operating temperature and accuracy when
the LINE switch is OFF, thereby eliminating warm-up delays.

RESET switch. Resets display and internal count to zero and initiates a new
measurement.

RESOLUTION Hz selector. Determines resolution of the measurement. See
Paragraph 3-8 for a detailed description. In general, the 1kHz setting is a good
starting point.

SAMPLE RATE control. Adjusts the interval between measurements from ap-
proximately 50 milliseconds to 5 seconds. For 1 Hz RESOLUTION settings an
additional 1 second delay is incurred. When rotated to the HOLD position, the
display will be held indefinitely.

BNC 1 MEG  Input Connector. High impedance (1 Megohm) input for direct
count measurements in the 10 Hz to 250 MHz range. Shunt input capacity is 25
pFF maximum. Measurements made at this input require that the RANGE switch
is set to the 10 Hz - 250 MHz position. Sensitivity is 50 millivolts rms and the
coupling is ac.

RANGE switch. Selects input connectors and ranges as indicated by the black
leader lines. When set to the CHECK position, the circuits count the frequency
of the internal clock to verify proper counter operation.

CAUTION |
> 1
DO NOT EXCEED +30dBm (1 WATT) INPUT AT THE 502 N CONNECTOR.
DAMAGE TO]THE INTERNAL SAMPLERS MAY OCCUR. PLEASE READ
PARAGRAPH 3-21 FOR DETAILS OF ACCEPTABLE INPUT LEVELS.

3-5
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Figure 3-3. Front Panel Controls and Indicators (Continued)

10.

11.

12.

13.

14, 15,
16

N Type 50Q Input Connector. Input for measurements in the 10 Hz to 18 GHz or
250 MHz to 18 GHz range as determined by the RANGE switch. Sensitivity is
-30 dBm from 10 Hz to 500 MHz, -35 dBm from 500 MHz to 10 GHz and -25

dBm from 10GHz to 18 GHz.

RMT annunciator. For counters equipped with Option 011 only. Lights when
the counter is in remote operation.

DIR annunciator. Lights when counter is in direct measurement mode. (10 Hz
to 250 MHz.)

* annunciator. Operative with Option 001 only. Lights when the oven is heating
to indicate oscillator is not stabilized. Full counter accuracy is obtained when the
oven has stabilized. Twenty minutes after turn on, additional oscillator error is
less than 5 parts in 10% at 25°C. If the line voltage is low, the * may remain lit for

longer periods of time.
NOTE

At low environmental temperatures, e.g., 0°C, the * annunciator may
remain on for longer periods of time. When the oven temperature stabli-
izes, it may continue to draw power in order to maintain operating
temperature.

OVFL annunciator. Indicates that one or more of the most significant digits
(digits left most from the decimal point) are not displayed. The digits that are

displayed will be accurate to within #1 count ¢ the time base accuracy. For
example, if 123,456,789 Hz is measured with 1 Hz RESOLUTION selected, the

OVFL annunciator will light, the 1 will not be displayed, and the numbers
23456789 will be displayed and are valid.

LOCK annunciator. Indicates that phase LOCK has occurred and a measure-
ment is being made with the transfer oscillator technique.

GATE annunciator. Indicates when the counter's main gate is open and a
measurement is in progress.

GHz, MHz kHz annunciators. Indicates the units multiplier of the measurement.
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Figure 3-4. Rear Panel Controls and Connectors

10 MHz OUTPUT. Supplies a 10 MHz square wave output at 2.4 volts peak-to-

peak or greater. Output is TTL compatible.

INT-EXT OSC switch. Selects time base source. When set to INT, the counter
operates from its internal 10 MHz oscillator. When set to EXT, it allows an
external 10 MHz sine wave or square wave at the 10 MHz INPUT jack to operate
the counter. External oscillator requirements are 10 MHz at approximately 1.5

volts peak-to-peak into 1kQ.

10 MHz INPUT jack. Accepts external time base signal. Requirements are a 10
MHz sine wave or square wave at approximately 1.5 volts peak-to-peak (1kS
impedance). The INT-EXT switch must be set to EXT to accept the external

OSC input.

AC Input Connector. Ac power receptacle. IEC type with offset pin connected
to the chassis. Accepts 115volts or 230 votls +10%, 48 to 68 Hz. Maximum power

draw is 100 volt amperes.

SELECTOR switch. Allows the 5340A to operate off of 115 volts or 230 volts ac.
Use a narrow bladed screwdriver and slide the switch to show the desired oper-

ating voltage.

FUSE. Requires a 2.0 amp normal blow fuse for 115-voltoperation or a 1.0 amp

normal blow fuse for 230-volt operation.

Input Option 002 N connector. Same as front panel N connector, see Figure 3-3.

BNC input connector Option 002. Similar to front panel BNC input except that

this optiod includes a 50-ohm termination on the front panel BNC connector.

Digital Input/Output Option 011. Connector and address switches for remote

programming and digital output. See Section II for details of operation.
|

3-7
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Figure 3-5. 5340A Operating Procedures

1. On Rear Panel set INT-EXT switch to INT position.
2. Set LINE switch to on (up) position.
3. Set RESOLUTION Hz to desired resolution. Recommended starting setting is
1kHz.
CAUTION

DO NOT EXCEED +30 dBm (1 WATT) INPUT AT THE 502 N CONNECTOR.
DAMAGE TO THE INTERNAL SAMPLERS MAY OCCUR. PLEASE READ
PARAGRAPH 3-21 FOR DETAILS OF ACCEPTABLE INPUT LEVELS.

4. Connect input signal to appropriate input connector according to input fre-
quency and impedance requirements.

5. Set RANGE switch to correspond with input connector being used.

6. Adjust SAMPLE RATE control for desired interval between measurements.
7. Adjust RESOLUTION Hz switch for desired number of significant digits.

8. Display is in units shown with correct decimal point and significant digits.

3-8
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Figure 3-6. Self Check and Operational Check Procedures

N

Set LINE switch to on (up) position.

Set RANGE switch to CHK position.
Rotate SAMPLE RATE control fully ccw.

Set RESOLUTION switch to 1 Hz.

5. Check that DIR annunciator lights.

6. Check that GATE light flashes.

7. Check that display indicates 10.000000£1 count.

8. Check that MHz annunciator lights.

9. Press and hold RESET switch, DIR and GATE lights should go out and display

should be 00.000000. Release RESET switch, check that display is 10.000000
MHz 1 count.

10. Change RESOLUTION switch to the following positions and check for proper
display. When the switch is in between positions, the DIR light and GATE light
should go out and the display should reset (all zeros).

RESOLUTION Switch DISPLAY (Bo Blank Display Tube)
, ., 10Hz BIOOO0O0OO MHz $1 count
" 100 Hz BBIOOOOO MHz *1 count
, 1 kHz BBB10.OOO MHz *1 count
"/ 10 kHz BBBB10.00 MHz #1 count
“ 100kHz BBBBB10.0 MHz 1 count
1 MHz BBBBB.O10 GHz %1 count
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Figure 3-6. Self Check and Operational Check Procedures (Continued)

11.

12.

13.

14.

15.

16.

17.

18.

19.

For the 1 MHz RESOLUTION setting, check that GATE light flashes rapidly.
Rotate SAMPLE RATE control fully clockwise but not in HOLD. Gate light
should flash once approximately every 5 seconds.

Set SAMPLE RATE to HOLD and check that GATE light goes out and display
is held indefinitely.

Connect a 220 MHz signal at 0 dBm (0.2236 volts rms) to the 10 Hz - 250 MHz
INPUT. Set RANGE switch to 10 Hz to 250 MHz. Set RESOLUTION switch to
1K. Rotate SAMPLE RATE control fully ccw.

Check that gate lamp flashes, DIR lamp lights, and counter displays proper
frequency for all positions of RESOLUTION switch.

Connect the 220 MHz signal (0dBm) to the 502 INPUT and set RANGE switch
to 10Hz - 18 GHz. Set RESOLUTION switch to 1kHz.

Check that GATE lamp flashes, DIR lamp lights, and counter displays correct
frequency for all positions of the RESOLUTION switch.

Set RANGE switch to 250 MHz - 18 GHz. Check that LOCK lamp lights, GATE
lamp flashes, and counter displays correct frequency for all positions of the
RESOLUTION switch.

For each position of the RESOLUTION switch, move RANGE switch between
“250 MHz - 18 GHz” and “10 Hz - 18 GHz" positions. The displayed frequencies
should agree within 1 count.

If counter fails in any of the above steps, refer to Section V.
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SECTION IV

THEORY OF OPERATION

4-1. INTRODUCTION

4-2. This section describes the individual logic elements, overall counter operation, and theory of
operation for each printed circuit assembly. The overall counter theory starts in Paragraph 4-103.
The theory for each pc board startsin Paragraph 4-137.

4-3. LOGIC ELEMENTS

4-4. Two states exist in the binary system, 1 and 0. HIGH (H)and LOW (L)are used to represent
the levels of 1 and 0. HIGH always represents the more positive level, whether it be positive or
negative logic. Figure 4-1 shows four pairs of logic symbols that have the same truth tables and
can be used interchangeably. The same function is performed by what appears to be two dif-
ferent logic symbols.

Figue 4-1. Logic Comparison Diagrams

A B c D
A —a N A —3 A
z z
Z Z
8 —a B B —a g
Z=A-8 Z=A'B Z=A-B Z= A-B
A A—m A A
4 z Z zZ
8 B_qt-.nﬁ( s pmmtl ®
Z=A+B 2=A+B 2= A+B
A 8 z A B z A 8 z A B Z
L L L L L L L L H L L H
L H H L H L L H L L H H
H L H H L L H L L H L H
H H H H H H H H L H H L

1
1}

4-5. GATES. Figure 4-2(A) represents a basic AND gate. The AND gate output is HIGH if all
inputs are HIGH. An AND gate may have two or more inputs. Figure 4-2(B) represents a basic
OR gate. The OR gate output is HIGH if one or more of its inputs is HIGH. An OR gate may
have two or more inputs.

4-1
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4-6. INVERSION. AND and OR gates are shown in Figure 4-2(A,B). A circle on the output of a
logic symbol indicates a LOW when activated as shown in Figure 4-2(C and D). Thus, a circle
indicates inversion. An AND gate with an inverted output is called a NAND gate; and OR gate
with an inverted output is called a NOR gate. A unity-gain amplifier with an inverted output is

called an inverter, Figure 4-2(E).

Figure 4-2. Gate Symbols

Three types of digital signals are present in this instrument. They are:

1. Transistor Transistor Logic (TTL).

2. Emitter Coupled Logic (ECL).

3. Emitter Emitter Coupled Logic (EECL).

Digital signals have two logic states, referred to as High and Low. The voltage associated with

the High or Low state is different for each logic type.

A B c
AND OR NAND
D E
NOR INVERTER
NOTE

TTL ECL EECL
Low 0 to +0.4V approximately approximately
-1.5V -0.6V
High 24 to 5V approximately approximately
-0.8V

When logic levels are stated m this manual, they will be prefaced by TTL, ECL, or EECL. When
no preface is given, assume tha; the logic level under discussion is TTL.

42
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4-7. 5340A INTEGRATED CIRCUITS — THEORY OF OPERATION

4-8. The 5340A uses 70 different types of integrated circuits. Twenty-two of these are basic logic
gates described in Paragraph 4-3. The following paragraphs describe the integrated circuits used
in the 5340A other than the basic logic types.

4-9. 256-Bit Read-Only-Memories 1816-0003,1816-0004,1816-0184, and 1816-0185

4-10. A read-only-memory is a device that allows storage of pre-programmed data for later
retrieval. The 1816 series of ROM’s are 16-pin dual in-line IC’s that allow eight different bits
to be stored for each of the 32 addresses. The five input lines give rise to 2% = 32 possible combi-
nations of input addresses. Figure 4-3 shows the pin connections for the 1816 series.

Figure 4-3. Logic Diagram for 1816-0003, 1816-0004,1816-0184,and 1816-0185ROM’s

Vec
16

ENABLE |
r 15 —m&—q
BO jp=————— ] \

Bl fee——— 2

. B2 fmee——— 3

10 — A0
INPUT A B3 4 EIGHT-BIT
ADDRESSES 11 B4 b 5 ? WORD OUTPUT
12—t A2 BS p—————— 6
13 w——] A3 B6 fe—————— 7
V14 A4 B7 |ere——— 9 J

v

4-11. One use of ROM’s is in calculators where they are used to store conversion information or
to perform transformation. For example, a ROM could be used to output (in binary) the equiv-
alent Fahrenheit temperature for a given centrigrade temperature. ROM’s can also be used for
other simple transforms. For example, assume it is desired to solve the equation Y = 2 X +1.
For any value of X (from 0 to 31), a ROM could be pre-programmed to give the value of Y that
satisfies the above equation. Table 4-1 lists the data that would be pre-programmed for this
example.
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Table 4-1. Example ROM Programming for the Equation Y =2 X +1

(decimal) (binary) (decimal) (binary)
0 00000 1 0000 0001
1 00001 3 0000 0011
2 00010 5 0000 0101
3 00011 7 0000 0111
4 00100 9 0000 1001
5 00101 11 0000 1011
6 00110 13 0000 1101
7 00111 15 0000 1111
8 01000 17 0001 0001
9 01001 19 0001 0011
10 01010 21 0001 0101
11 01011 23 0001 0111
12 01100 25 0001 1001
13 01101 27 0001 1011
14 01110 29 0001 1101
15 01111 31 0001 1111
16 10000 33 0010 0001
17 10001 35 0010 0011
18 10010 37 0010 0101
19 10011 39 0010 0111
20 10100 41 0010 1001
21 10101 43 0010 1011
22 10110 45 0010 1101
23 10111 47 0010 1111
24 11000 49 0011 0001
25 11001 51 0011 0011
26 11010 53 0011 0101
27 11011 55 0011 0111
28 11100 57 0011 1001
29 11101 59 0011 1011
30 11110 61 0011 1101
31 11111 63 0011 1111

4-12. The programs for the ROM’s used in the 5340A are given next to the schematic where they

are used. See Section VIII schematics.

4-13. Decade Counter 1820-0055

4-14. The logic diagram, outline drawing, and truth table for this decade counter are shown in
Figure 4-4. The unit consists of four dual-rank, master-slave flip-flops that are connected
internally to provide a +5 counter and a +2 counter. Gated direct reset lines are provided to inhibit
count inputs and return all putputs to logic 0 or BCD 9. The RO inputs at pins 2 and 3 reset the
decades to zero and the R9 inputs at pins 6 and 7 reset the decades to nine. When the BD input
is externally connected to the A output, the unit operates as a BCD decade counter. With the D

output connected to the A input, +10 operation is obtained.
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Figure 4-4. Decade Counter 1820-0055
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NC ZA ZD GND ZB ‘ZC BCD COUNT SEQUENCE RESET /COUNT
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1820 -0055(SN7490N) 2. X INDICATES THAT EITHER
DECADE COUNTER A LOGICAL 10R A LOGICAL
0 MAY BE PRESENT

4-15. JK Flip-Flop 1820-0065

4-16. Figure 4-5 shows the logic diagram, outline drawing, and truth table for the 1820-0065
J-K flip-flop. The flip-flop is an edge-triggered type having direct clear and preset inputs. Input
information will transfer to the outputs on the positive edge of the clock pulse. The J input is
defined as J1eJ2¢J. The K input is K1eK2eK, i.e., when J1 and J2 are high and J is low, J = 1.
When J and K are both low, the clock pulses have no effect. When J is high and K is low, the
positive clock transition will set the flip-flop so that Qis high and Q is low. When Kis high and J
is low, the positive clock transition will reset the flip-flop so that Q is low and Q is high. If
both J and K are high, the flip-flop will change states (toggle) with each positive clock transition.
A low input at pin 13 will set the flip-flop and a low input to pin 2 will reset the flip-flop. The
clock must be at logic 0 before set or reset pulses are applied.

Figure 4-5. J-K Flip-Flop 1820-0065
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4-17. Dual D-Type Edge-Triggered Flip-Flop 1820-0077

4-18. Figure 4-6. shows the logic diagram, outline drawing, and truth table for the 1820-0077.
As the truth table shows, the input data (D) is transferred to the output on the positive edge of the
clock pulse. Clock triggering is determined by a voltage level of the clock pulse and is not
directly related to the transition time of the positive going pulse After the clock input threshold
level has been passed the D input is locked out. A low at pin 4 or 10 will set the respectlve FF so
the Q is high and Q is low. A low at pin 1 or 13 will reset the flip-flop so that Q is low and Qis

high. The set and reset inputs will override all other inputs.

Figure 4-6. Dual D-Type Edge-Triggered Flip-Flop 1820-0077

TRUTH TABLE (Each Flip-Flop)
2 2 2 -
| tn tht 1 | Vec CLEAR 2D CLOCKPRESET 20 20
D Q . Q ! | |j
PRESET
CLEAR cLk @
" ] ) Q b
D Q
Lk & CLEAR
NOTES: 1. t, = bittime beforeclock pulse PRESET 1 ——?
2. th4+1 = bittime after clock pulse g [
1 5 6 7
ID I (-] GND
CLEAR CLOCK PRESET
positive logic: Low input to preset sets Q to logical 1

Low input to clear sets Q to logical 0
Preset and clear are independent of clock

4-19. Four-Bit Binary Counter 1820-0099

4-20. The binary counter (Figure 4-7) consists of four J-K flip-flops connected to provide a +2
counter and a +8 counter. When pin 12 is connected to pin 1, the unit is a four-bit binary counter.
The input pulses are applied at pin 14 and simultaneous divisions of 2,4, 8, and 16 are available
at the output pins as shown in the truth table. Thus, the counter converts the input pulses to an
equivalent binary output. To reset the counter to zero, both pins 2 and 3 must be high.

4-21. Monostable Multivibrator 1820-0207

4-22. This IC (Figure 4-8) contains a retriggerable monostable multivibrator. The inputs are dc
level sensitive, i.e., triggering occurs on the rising or trailing edges of the input waveform. For
triggering on the rising edge, the input can be applied to pins 3 and 4. For trailing edge triggering,
pin 1 or 2 is used. The lqgic diagram shows the input logic. When the multivibrator is triggered,
the external resistor and capacitor determine the output pulse width; however, successive
inputs with a period shorter than the delay time will retrigger the multivibrator.

4-6
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Figure 4-7. Four-Bit Binary Counter 1820-0099

(SEE NOTES 18&2)
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Figure 4-8. Monostable Multivibrator 1820-0207
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4-23. Four-Line to Ten-Line Decoder 1820-0214

4-24. The 1820-0214 decoder (Figure 4-9) consists of eight inverters and 10 four-input NAND
gates. As shown in the truth table, the unit accepts BCD inputs and provides the equivalent
decimal output. The activiated output will be a logic low. For example, if the BCD input is
DCBA = 0111, then the decimal 7 output will go low and all others will be high.

Figure 4-9. Four-Line to Ten-Line Decoder 1820-0214
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4-25. Operational Amplifier 1820-0216

4-26. Figure 4-10 shows the diagram for the operational amplifier. Operational amplifiers are
so named because they perform a mathematical operation in a circuit. The type of operation is
determined by the feedback network. In the 5340A, this IC is used in a dc stabilizing feedback
network on Al7.

Figure 4-10. Operational Amplifier 1820-0216

NOTE: Pin 4 connected to case

4-27. Monostable Mulitivibrator 1820-0261

4-27. This multivibrator (Figure 4-11) is stable in one state only; i.e., when not triggered, Q is
low and Q is high. 'I‘riggel[in‘g' is dc from either positive or negative-going inputs and is not
directly related to the transition time of the input pulse. Al and A2 are negative-edge-triggered
logic inputs and will trigger the one-shot when either or both go low provided that B is high. B is
the positive Schmitt trigger input that triggers the one-shot when B goes high with either Al or
A2 low. When the monostable triggers, Q goes high and Q goes low for a period determined by

4-8
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circuit time constants. An internal timing resistor is available by connecting Vcc (pin 14)to pin 9,
also an external resistor may be used between these two pins. The external timing capacitor
connects between pins 10 and 11. The output pulse duration is determined by the RC time con-
stant of the timing components. The truth table shows the logic states that result in a one-shot
output. When the multivibrator fires, the outputs are independent of further input transitions
and are dependent only on the timing components.

Figure 4-11. Monostable Multivibrator 1820-0261

TRUTH TABLE

a INPUT  'n4i INPUT
OuTPUT
Vec NC NG M NC INHIBIT
—dal{i3lJiel Jrnl Jio}[s] s INHIBIT
INHIBIT
ONE SHOT
_J ONE SHOT
3 ONE SHOT
nl ONE SHOT
| A2 x1ololxli1io0 INHIBIT
:) INHIBIT
I Q INHIBIT
k INHIBIT
INHIBIT
INHIBIT

1=Vinp1y 2V
_'L_T_‘L_]_LT_LH_I‘L L7} 0=Ving 0.8V

NOTES | 1, = TIME BEFORE INPUT TRANSITION
1820~ 0261 (SN74121)
MONOSTABLE MULTIVIBRATORS 2 t,,,= TIME AFTER INPUT TRANSITION

3 X INDICATES THAT EITHER A
LOGICAL 0 OR | MAY BE
PRESENT

4-29. Differential Video Amplifier 1820-0270

4-30. The video amplifier is shown in Figure 4-12. This IC consists of a two-stage differential
output amplifier with differential inputs. The unit features 120 MHz bandwidth, selectable

gain and high input impedance. Gain is determined by connecting a resistor from pin 4 to pin 9.
For maximum gain, pins 4 and 9 are shorted together.

Figure 4-12. Differential Video Amplifier 1820-0270

Gaa

GA.IN SELECT

INPUT 1 OUTPUT 1

INPUT 2 OUTPUT 2

G2g
GAIN SELECT

/ GiB
. GAIN SELECT

Note: Pin 5 connected to case.
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4-31. Eight-Bit Serial-In Parallel-Out Shift Register 1820-0294

4-32. This IC (Figure 4-13) accepts serial input data and provides parallel outputs. The unit con-
sists of eight RS flip-flops connected in a shift register configuration. Clocking occurs on the
positive going edge of the clock pulse. Input gates are provided for the RS inputs to allow for
strobe capability. Logic 1levels at SA and SB enter logical “1’s” into the shift register. When the
clear input (pin 9) is driven low, all flip-flops are asynchronously set to the logical 0 state.

Figure 4-13. Eight-Bit Serial-In Parallel-Out Shift Register 1820-0294

L1
N
B SA
SB
14 |13 |12 |11 |10 o 8

4-33. BCD to Decimal Decoder 1820-0426
4-34. The decoder (Figure 4-14) is a BCD to one-of-ten decoder capable of driving gas-filled

cold-cathode indicator tubes. As an example of operation, if the input is D=O C=0= B=land A-=1,
then the 3 output at pin 9 will go low to turn on the numeral 3 in an indicator tube.

4-35. Voltage Comparator/Buffer 1820-0475

4-36. This IC is shown in Figure 4-15 and serves as a high-speed voltage comparator to detect
low level analog signals and drive digital loads. The unit can drive RTL, DTL, or TTL circuits.

4-10
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Figure 4-14. BCD to Decimal Decoder 1820-0426

——— 16 Q0 TRUTH TABLE
A3 —— 15Qa1
—— 8 Q@2 INPUT OUTPUT
e o @3 D CB A0 1 2 3 456 7 8 9
L 1384 00 0 Oofo 1 1 1 7 111 11
000 1t 01 v 1 1 1 1 11
c7 1485 0 0 1 0]1 v 0 1 1 1 1 1 1 1
1186 o0 1t 1]1 110 1 1t 1 1 11
ba - 1087 010 OJ1T 1 110 %+ 1 1 1 1
1 88 010 11 1 11 10 1 1 11
o1 1 0f1t 11 1 1 1 0 1 11
2 G9 01 1 11 1 111 1 1 0 11
1.0 0 01 1111 1110 1
Input Loading Factor = 1 100 1117 1 11 1 11 1 10

Total Power Dissipation = 105 mW typ/pkg

Figure 4-15. Voltage Comparator/Buffer 1820-0475

V-
Note: Pin4 connected to case.

4-37. Binary to Decimal Decoder 1820-0495

4-38. The decoder (Figure 4-16) accepts four binary weighted inputs and provides one of 16 out-
puts corresponding to the input code. KD and El are low AND enable inputs. When K) and El
are both low, the inputs at A0 through A3 are decoded and the corresponding decimal output
goes low. For example, when A0=1, A1=0, A2=0, and A3=1, then the 9 output goes low.
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Figure 4-16. Binary to Decimal Decoder 1820-0495

Eo Eq 23 22 21 20 )

Ao A4 A2 A3
9311
0 1 2 3 4 5 6 7 8 9 10 11 121314151

VCC=PiI'124
1 2 3 4 5 6 7 8 910111314151617 GND =Pin12

4-39. Dual Monostable Multivibrator 1820-0515

4-40. The dual multivibrator is shown in Figure 4-17. The units are retriggerable and resettable
multivibrators which provide an output pulse whose duration is a function of the external timing
components. The inputs are dc level sensitive; i.e., triggering occurs on the rising or trailing
edges of the input waveform. Successive inputs with a period shorter than the delay time will
retrigger the one-shot resulting in a continuous true output. The output pulse may be terminated
at any time by applying a low logic level to the reset input.

Figure 4-17. Dual Monostable Multivibrator 1820-0515

Cx Rx Cx Rx
F?—w—ovcc .-%—Wv—o Vee
1 2 15 14

Qp———or5 Q 10
4 9602 12 9602
5 0/51 1 0/S2
Qfo—7 QO— 9
Cp Cp
T ? VCC = Pin 16
3 13 GND = Pin 8
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4-41. Dual NAND Schmitt Triggers 1820-0537

4-42. This IC (Figure 4-18) functions as a four-input NAND gate with Schmitt trigger action.
The Schmitt action gives different input threshold levels for positive- and negative-going
signals. This difference between the threshold levels is called hysteresis and is typically 800
millivolts. Built in temperature compensation is included to ensure high stability of the threshold
levels and hysteresis. These characteristics allow triggering on slow input ramps and ensure
clean, jitter-free outputs.

Figure 4-18. Dual NAND Schmitt Triggers 1820-0537

1 211 3]14 5 617
1A 1B NC 1C 1D 1Y GND

positive logic: Y = ABCD

NC — No internal connection.
tpin assignments for these circuits are the same for all packages.

4-43. EECL High-speed D-Binary 1820-0557

4-44. The 1820-0557 is a 350 MHz binary counter using the dual rank master-slave design. The
truth table for synchronous or asynchronous operation is shown in Figure 4-19.

Figure 4-19. EECL High-speed D-Binary 1820-0557

(8)
SYNCHRONOUS: Clocks on positive transition
| of C1 or C2 (C1 + C2)
D2 D3 | Qn+1
(2) D3 =) S ——
(31 D2 —Q ] Qo—— (8 h ')-( gn
X H

7

(13) C1 — ASYNCHRONOUS: Sets or resets on positive transition
T P
(14) C2 — R Q

e

L Normal set operation

H Normal reset operation
L
N

Set dominant
o Change

P

rIrrI|w
FIIC|D

Pof12)

; { H = OV Nominal L =-0.6V Nominal X = Either L or H

o NOTE: (C1 + C2) must be low during set operation or

! GND = (16) must transfer low not later than tgd after set transfers
Vee = (11) low to ensure latching in set condition.
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4-45. Dual Two-Input Logic Switch 1820-0560

4-46. The logic switch (Figure 4-20) functions as a single pole, double throw switch for EECL
logic signals. The C input controls selection of either the A or B input; similarly, the F input
controls the D and E input selection. Complementary 50 ohm outputs are provided from the out-
put gates.

Figure 4-20. Dual Two-Input Logic Switch 1820-0560

POSITIVE LOGIC "1" = High NEGATIVE LOGIC "1" = Low
“0" = Low “0" = High
Y ’ 7
4 _ a—= —O —
_~ Z] 3 -~ 21 3
§ g ) 9- 1< ) g_
—_ 14 e 14
2 2 O
D D
5 = N - 5 O
—)_L-r _ 2 .7
F ~QT1—6 F Set—6
12 — ) 12— ) g
—_ 13 e O1— 13
Z, z
E £ 2
7 7 CDJ_L
GND VEE GND VEE

1

16 11 16 1

4-47. Dual D-Type Edge-Triggered Flip-Flops 1820-0596

4-48. This IC contains low-power dual edge-triggered flip-flops as shown in Figure 4-21. Infor-
mation at the D-input is transferred to the Q output on the positive-going edge of the clock pulse.
Clock triggering occurs at a voltage level of the clock pulse and is not directly related to the
transition time of the positive-going pulse. When the clock is at either a high or low level, the D-
input signal has no effect. Maximum clock frequency is typically 3 MHz with a typical power
dissapation of 4.25 milliwatts per flip-flop.

4-49. Four-Input Multiplexer 1820-0610

4-50. The 1820-0610 (Figure 4-22) consists of two 4-line input multiplexers with common input
select logic. This configuration allows two bits of data to be switched in parallel to the approp-
riate outputs from two 4-bit data sources. Complementary outputs are provided. The truth table
for the multiplexer is shown belpw.

ETT
N o
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Figure 4-21. Dual D-Type Edge Trigger Flip-Flops 1820-0596

TRUTH TABLE (Each Flip-Flop) ; ; ;
vee CLEAR 20 CLOCK PRESET 20 20
tn tnt1 w13 ]]12||n 8

INPUT OUTPUTS

10 9
D Q 2)

a (
PRESET
L L H ° @
H H L a CLOCK O pmam
CLEAR
NOTES: A. t, = bittime before clock pulse. J

1 A1 1 J
B. t = bit time after clock pulse.
efloflefeoflefl?]
! 1 |
o] 1 1 10 10 GND

CLEAR CLOCK PRESET

—I

asynchronous inputs: Low input to preset sets Q to high level
Low input to clear sets Q to low level
Preset and clear are independent of clock

Figure 4-22. Four-Input Multiplexer 1820-0610

LI Tl
s 10 ta2a'3a1  OL'ILIZL 30
9309
3 —]s;
2y Z; 1 2y Zy
14 15 2 1
Vee = Pin 16
GND = Pin8
INPUTS OUTPUTS
a 12a 13a Za Za
L X X X L H
L L H X X X H L
H L X L X X L H
H L X H X X M L
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L
So S1 lob b 126 I3b Zp Zp
L | L X X X L H
L L H X X X H L
H L X L X X L H
H L X H X X H L
L A X X L X L H
L fH X X H X H L
H DM X X X L L H
H I H X X X H H L
L= LO;N Voltage Level
H = HIGH Voltage Level
X = Either HIGH or LOW Logic Level
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4-51. Eight-Input Multiplexer 1820-0615

4-52. The 1820-0615 (Figure 4-23) selects one-bit of output data from eight inputs. The unit has
complementary outputs, and an enable input (low activates the multiplexer). With the enable
line inactive, the multiplexer output (Z) is low and the complementary output (Z) is high regard-
less of the input states. The logic operation is shown in the truth table.

Figure 4-23. Eight-Input Multiplexer 1820-0615

12345679
oll 111!
n—{s, £op 1y 130518 15 g 17
12 —495) 9312
13 —S2 ; ;
L
14 15
Vee = Pin 16
GND = Pin 8

TRUTH TABLE
12 13

S
=
Iy
o
=y
I

Lot e o e e e o S s of s T
IIIIIIIIr-r-r-r-r-r-r-r'x'g’
IIIIrrrrIIIICCCC X®
IIr‘r‘IIr‘r‘IIf—r-IIr'r‘xén
mrIrIrIrICrICrIC-CIcCXT N
IrIrICrIrICICICICC|N

HXXXXXXXXXXXXXXIrX
XX XXXXXXXXXXIrXxXXX
XX XXXXXXXXIrXXXHXXHX
XX XXXXXXIrrXX>XXXXXX
XXXXXXIrXXXXXXXXX
XXXXIMrXXXXXXXXXXX
XXIIMmXXXXXXXXNXXNXXX
I XXXXXXXXXXNXNXDNXNXX

H = HIGH voltage level
L = LOW voltage level
X = Level does not affect output.

4-53. Quad 2-Input Multiplexer 1820-0616

4-54. The 1820-0616 (Figure 4-24) consists of four 2-input multiplexers with common input
select logic, common active low enable and active high outputs. This allows four bits of data to be
switched in parallel to the’appsopriate outputs from four 2-bit data sources. When the enable
input is high (inactive), all outputs are held low. When the S input is high, the Ila, Ilb, Ilc, and
Ild inputs are transferred to the Za, Zb, Zc, and Zd outputs respectively. The transfer takes
place without polarity inversion. For example, if S is high and Ila is low, then Za will be low,
conversely if Ila is high! (with S=H) then Za will go high. When S is low, the I0 outputs will

appear at the Z outputs.
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Figure 4-24. Quad 2-Input Multiplexer 1820-0616

O @ ® ®
| <‘>I ol I ?I
Od 1c Oc b Ob

Vg = Pin 16
GND = Pin 8

(O = PIN NUMBERS

4-55. Data Selectors/Multiplexers 1820-0640

4-56. This IC (Figure 4-25) selects 1 of 16 data sources and can be used for parallel-to-serial
conversion, multiplexing, or as a five-variable function generator. Four data select lines are used
to select which input is routed to the output. The select lines perform binary decoding. When the
strobe input is driven low, the multiplexers are enabled. The truth table shows the logic require-
ments of the multiplexers. For example, when the strobe is low, and the data select lines are
ABCD, then input E3 is gated to the output W line.

Figure 4-25. Data Selectors/Multiplexers 1820-0640

DATA INPUTS DATA SELECT

4 “ N/ N
Ve¢e 8 9 10 11 12 13 14 18 A R
24| |23] [22) 21| [20] J1e} |18] [17] [16] [15] [14] [13

E7 C
Es Es5 E; E3 Ep Ey Ep g w p
234 AsAsM7HsoTwo11H2

7 6 5 4 3 2 1 0 STROBEW D GND
\ - / OUT- DATA

DATA INPUTS PUT SELECT
co POSITIVE LOGIC
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4-57. Eight-input Priority Encoder 1820-0657

4-58. Figure 4-26 shows the logic diagram, and outline drawing, for the 1820-0657. This IC
accepts eight active low inputs and produces a binary weighted output corresponding to the
highest order input. Priorities are assigned to each active low input so that when two or more
inputs are simultaneously active, the input with the highest priority appears at the output. —Input
7 has the highest priority. An active low enable input (El)and active low enable output (EO)are
provided to expand priority encoding to more inputs. This mode of operation is acheived by
connecting the—more significant encoder's enable output (EO)to the next less significant encoder
enable—input (E1). In addition, a group signal is provided which is active if any input is active
and El is low. As an example of encoder operation, assume that input 2 and 6 are low and El is
low. In this case, the encoder gives priority to the 6 input and gives a binary output of AO=H,
Al=L, and A2=L.

Figure 4-26. Eight-Input Priority Encoder 1820-0657

1
3
S
@

o

ol
Y4y
©, ®®
2|

®
8l
o—
w O
s JO—

_ Ao

- ® H
: P77 T 0
O D> s 9 1 e “
4 r .,_h
_ @ | —__/ @ a2 VCC =Pin 16
5 o DD GND =Pin 8
: P H
5 &_l_—"D‘CD—
EG——O— ) = PIN NUMBERS

PIN NAMES

[ Priority (Active LOW) Input

1t07 Priority (Active LOW) Inputs

El Enable (Active LOW) Input

EO Enable (Active LOW) Output

GS Group Select (Active LOWI} Output

Ag. At A2 Address (Active LOW) Outputs

NOTES

a 1 Unit Load (U L] 40uA HIGH/1 6mA LOW
10U L s the output LOW drive factor and 20 U L 15 the output HIGH drive factol
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4-59. Low-Power 4-Bit Shift Register 1820-0659

4-60. Figure 4-27 shows the logic diagram and pin connections for the 1820-0659. A JK input
is provided for the first flip-flop in the register. This arrangement requires a low to activate the
K input. A D-type input can be obtained by tying the J and K inputs together. Parallel inputs
for all four stages are provided. These determine the next conditions of the shift register
synchronous with the clock input, whenever the parallel enable input is low. When the parallel
enable input is low, the unit appears as four clocked D flin-flops. When the parallel enable is
high, the shift register performs a one-bit shift for each clock input. Clocking occurs after the
low to high transistion of the clock input. Activie high outputs are provided for all four stages
and an active low output is also provided for the last stage (3). The master reset input allows all
stages to be set to zero independent of all input conditions.

Figure 4-27. Low-Power 4-Bit Shift Register 1820-0659

PIN NAMES
9l 41 51 f’l 7J PE Paraliel Enable (Active LOW) Input
Po.P1.P2,P3 Parallel Inputs
51/ PE Po P P2 P3 J First Stage J (Active HIGH) Input
—o EP 9301100 0 03 Q3 DT K First Stage K (Active LOW) Input
FALMR_ Q0 2 c Clock (Active HIGH Going Edge) Input
IT 15] 14[ ‘J 12[ MR Master Reset (Active LOW) Input
Qg, Q1,Q2,Q3 Parallel Outputs
Q3 Complementary Last Stage Output
Vee =Pin 16
GND =Pin 8
TABLE 1 —SERIAL ENTRY
(PE = HIGH. MR = HIGH)
Qg at th+q l D-Input Output Q at th41
L (Pg. P1, P2 orP3l (Qp. Q1, Qg or Q3
Qg at t, (no change) | L ! L
H Qg at t, (toggles) l H | H I
H H H {(ni 1 - Indicates state after next clock)
TABLE - SERIAL ENTRY TABLE IV — MODE SELECTION
(PE = HIGH, MR = HIGH) PE Po P1 Py P3 J ] iR
J&K On ot 1 ot
at tht efer to
Connected 09t fnt+1 Serial Entry H [ x X X X H
I Table | & I1
L L | |
H H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
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4-61. Low-Power BCD Decade Counter 1820-0669

4-62. Figure 4-28 shows the logic diagram and pin connections for the 1820-0669. The counter
is fully synchronous with the clock pulse driving four master/slave flip-flops in parallel through
a clock buffer. During the low to high clock transition, the master is inhibited from further
change. After the masters are locked out, data is transferred from the master to the slaves and
reflected at the outputs. When the clock is high, the masters are inhibited and the master/slave
data path remains established. During the high to low transition of the clock, the slave is in-
hibited from further change, followed by the enabling of the masters for the acceptance of data
from the counting logic or the parallel entry logic. The control inputs, PE, CEP, and CET, select
the operating mode as shown in the tables below. During the count mode, the rising edge of the
clock changes the counters to the next state of count sequence shown in the state diagram below.

4-63. When PE is low, the unit can be synchronously preset from the four parallel inputs FO - P3.
When PE and the clock are low, each master of the flip-flops is connected to the appropriate
parallel input and the slaves are steady in their previous state. When the clock goes high, the
masters are inhibited and the information is tranferred to the slaves and reflected at the outputs.
The parallel enable input overrides both count enable inputs, presetting the counter when low.

4-64. Terminal count is high when the counter is at terminal count (state 9), and CET is high.
Without using additional logic, multistage synchronous counting at high speeds is possible with
a high speed look-ahead technique. The asynchronous master reset (active low) overrides all
other inputs to reset the four outputs low.

4-65. Five-Bit Comparator 1820-0706

4-66. This IC (Figure 4-29) is a high-speed expandable comparator which compares two 5-bit
words to give one of three outputs: “equal to”, “less than”, or “greater than”. An active low
enable line is provided to enable the comparator function. When the enable line is high, all three
outputs are held low. For words containing more than 5-bits, comparators can be connected in
series by respectively connecting the A>B and A<B outputs of the first comparator to the A0 and
BO inputs of the next comparator. The truth table shows the logic operation.

4-67. Low-Power Quad Two-Input Multiplexer 1820-0710
4-68. The multiplexer consists of four multiplexing circuits with common select and enable logic.

Each circuit contains two inputs and one output. The logic symbol and truth table are shown
in Figure 4-30.
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Figure 4-28. Low-Power BCD Decade Counter 1820-0669

LOGIC SYMBOL

PIN NAMES
9 3 4 5 & p—
é 1 l l l PE Parallel Enable (Active LOW) Input
P Pp Py Py Py Po. Py, P2, P3 Parallel Inputs
N A CEP Count Enable Parallel Input
W0 =4 CET 23010493016 TC 15 .
S P CET Count Enable Trickle Input
Mh o &1 %2 0y cp Clock (Active HIGH Going Edge) Input
Y TT ] l MR Master Reset (Active LOW) Input
y o am Qp, 04, Q2, Q3 Parallel Outputs
TC Terminal Count Outputs
Vee = Pin 16
GND= Pin 8

STATE DIAGRAM

LOGIC EQUATIONS

Count Enable = CEP . CET . PE

TC for93L10 = CET .Qp -Q7 .55 .Q3
TC for9z.16 = CET .Qp*Qq .Q2 = Q3
Preset = PE .CP+ (rising clock edge)
Reset =

NOTE

The 931.10 can be preset to any state. bur will not count beyond 9
1 preset to state 10, 13, 12, 13, 14, or 15. t will rewurn 1o its
normal sequence within two clock pulses

93L10 AND 93L16

MODE SELECTION TERMINAL COUNT GENERATION
PE CEP CET MODE ] 93L10 93L16
L L L Preset CET|[{QpeQ1eQpeQ3) | (QpeQyeQeQ3) |TC
L L H Preset L L L L
L H L Preset L H H L
L H H Preset H L L L
H L L No Change H H H H
H L H No Change = —
H H L No Change TC=CETeQpeQ, «Q) Q3 (93L10!
H H N Count TC=CET Qg e Q) ®QpeQy (93L16]
(MR = HIGH)

POSITIVE LOGIC = H= HIGH Voltage Level
L = LOW Voltage Level
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Figure 4-29. Five-Bit Comparator 1820-0706

13121110 9 3 4 5 6 7
J | | I I l I | PIN NAMES
_ Enable (Active LOW) Input
A Ay An Ag A By By B, B4 B
071727374 0 %172 73 "4 E e A A Word A Parallel Inputs
Ap. A1, A2, A3, Aq Word B Parallel Inputs
11— e 9324
N Bo, B1. B2, B3, Bg A Less Than B Output (Noteb)
ach et A<B A Greater Than B Output (Noteb!
A8 - . A>8 A Equal to B Output (Noteb!
T
15 2 14
Vee = Pin 16
GND = Pin 8
TRUTH TABLE
E Ay By A<B A>B A=8

Word A = Word B |
L Word A > Word B
L Word E > Word A H L L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Either HIGH or LOW Voltage Level

Figure 4-30. Low-Power Quad Two-Input Multiplexer 1820-0710

15 10 11 13 14 6 5 3 2
SULLLLIL
E T 'od Y1e 'oc "o oo '1a loa Common Select Input
i | t
] So 03122 EO Enal?le (Active LOW) Inpu
Multiplexers Inputs
Zg Zc Zp 23 'i) I Multiplexer Output
9 12 7 4
Vee =Pin 16
GND =Pin 8
TRUTH TABLE
Identical for Each Multiplexer
SELECT
ENABLE INPUTS OUTPUT
INPUT
E So loy iy Zy
H X X X L
L H X L L
4 v H X H H
L L L X L
"L L H X H
H = HIGH voltage level X = Level does not affect output
L = LOW voltage level Y =a. b,c, d
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4-69. Synchronous Four-Bit Counter 1820-0716

4-70. This IC (Figure 4-31) is a high-speed, synchronous, presettable, four-bit binary counter
using an internal carry ahead circuit. The carry ahead circuitry provides for cascading counters
for n-bit synchronous configurations without additional gating. Synchronous operation is
achieved by clocking all flip-flops simultaneously to change all outputs coincidently. A buffered
clock input triggers the four J-K master-slave flip-flops on the positive rising edge of the clock
input. The counters are programmable and maybe preset to either state. Since presetting is
synchronous, a low on the load input (pin 9) disables the counter and causes the outputs to agree
with the data inputs after the next clock pulse. The clear input is synchronous and a low level at
the clear input sets all four of the flip-flops low after the next clock pulse. The carry look-ahead
function is accomplished with two count-enable inputs and a carry output. Both count-enable
inputs (P and T) must be high to count, and input T is fed forward to enable the carry output.
When enabled, the carry output will produce a positive output pulse with a duration approxi-
mately equal to the positive portion of the QA output. This positive overflow carry pulse can be
used to enable successive cascaded stages. High-to-low-level transitions at the enable P or T
inputs should occur only when the clock input is high.

Figure 4-31. Synchronous Four-Bit Counter 1820-0716

OUTPUTS

CAHRY et A ENABLE

Vee ouYeut Ca Qg O¢ 0g T LOAD

16 | {15 14 13 12 1n 10 9

CARRY Q4 O O Qg ENABLE
OuUTPUT T
CLEAR LOAD
ENABLE
CLOCK A 8 c 0 P
1 2 3 4 5 6 7 8
CLEAR CLOCK A 8 c D , ENABLE GND

P
DATA INPUTS

4-71. Presettable Decade Counter/Latch 1820-0751

4-72. This IC (Figure 4-32) consists of four dc-coupled, master-slave flip-flops internally con-
nected to provide a +2 and a +5 counter. The outputs may be preset to any state by driving the
count/load input (pin 1) low and entering data at the data input lines. The outputs will follow the
inputs independent of the clock. The counter can also be used as four-bit latches by using pin 1 as
the strobe and entering data on the data inputs. In this mode, the outputs will follow the inputs
when pin 1 is low, but will remain unchanged (latched) when pin 1 is high and the clock is
inactive. The counters accept 0 to 50 MHz at the clock 1 input and 0 to 25 MHz at the clock 2
input. During the count operation, transfer of information to the outputs occurs on the negative-
going edge of the clocki pulse. When the clear input is driven low, all outputs go low regardless
of the clock states. !
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Figure 4-32. Presettable Decade Counter/Latch 1820-0751

DATA INPUTS CLOCK

vee CLEAR Qp ~~~¥— 03
13|12 f11{]10[| 9| 8

1 [ ] ]

CLEAR Qp D 8 Qg

. COUNT cLocK
LOAD Y
CLOCK
Q¢ o Qa 2

T 117
TR e e el T

COUNT C Qa CLOCK GND
[ORp' % 2 & A »0a

DATA INPUTS
asynchronous Input Low iput to c.ear sets Qp

Gg Qg and Qg low

4-73. EECL Differential Amplifier/Limiter 1820-0754

4-74. The differential amplifier/limiter (Figure 4-33) can be used for differential or single-ended
amplification, balanced to unbalanced transformation or vice-versa, RF to EECL conversion,
and Schmitt trigger circuits. The 1820-0754 has 100Q output impedances.

Figure 4-33. EECL Differential Amplfier/Limiter 1820-0754

9 3 NC NC NC NC NC NC Vg

{w mmmmmﬂmm

Ay 8

/\/ L_IUL_II_IL_ILJI_ILJ

1 6 Vee Ra A  Ra A2 A4
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4-75. Presettable Binary Counter/Latch 1820-0765

4-76. The 1820-0765 is similar to the 1820-0751 except that the 1820-0765 has a +2 and <8
configuration.

4-77. Hex D-Type Flip-Flops 1820-0788

4-78. The 1820-0788 (Figure 4-34) consists of six positive-edge-triggered D flip-flops. Infor-
mation at the D inputs is transferred to the Q outputs on the positive-going edge of the clock
pulse. Clock triggering occurs at a particular voltage level and is not directly related to the
transition time of the positive-going pulse. When the clock input is at either the high or low level,
the D input has no effect on the output. A low input to pin 1resets all Q outputs to low.

Figure 4-34. Hex D-Type Flip-Flops 1820-0788

vee 6Q 60 50 5Q 40 40 CLOCK
sl gnfjwolls
Eo D Elo Q [:JO 0ﬁ
CcK > CK —> CK
CLEAR CLEAR CLEAR
T o)
L X z
CLEAR CLEAR CLEAR
ck Joog> ck Lg> CK
=h

210 —

CLEAR 10 20 CND

4-79. Quadruple D-Type Flip-Flops 1820-0839
4-80. The 1820-0839 (Figure 4-35) is similar to the 1820-0788 except that the 1820-0839 has

complementary outputs from each flip-flop.
|
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Figure 4-35. Quadruple D-Type Flip-Flops 1820-0839

Vee 4Q a0 40 30 30 30 CLOCK

o el
o} Q o a
CLR CLRP—
F K o CK
o A
T L
— L 2
‘x D [6)
cmc CKCLR:»
o] Q Q o}
— -
1 2 3 4 5 6 7 8
CLEAR 10 18 10 20 20 20 GND

4-81. Low Power 5-Bit Comparator 1820-0904

4-82. The 1820-0904is a low power version of the 1820-0706.

4-83. Four-Bit Binary Full Adder 1820-0910

4-84. The 1820-0910 (Figure 4-36) uses low power Schottky TTL circuits to achieve speeds com-
parable to standard IC’s at approximately one-fifth of the power. The adder performs the
addition of two 4-bit binary numbers. The sum (C) outputs are provided for each bit and the
resultant carry (C4) is obtained from the fourth bit. The operation of the adder is shown in the
truth table below.

4-85. EECL Bi-Quinary Counter 1820-1019

4-86. The 1820-1019 (Figure 4-37) consists of four EECL D-type flip-flops interconnected to
perform binary and quinary functions. The quinary output is in BCD code. The clock input of
the quinary may be connected to the Z, input of the binary to yield a +10 with a BCD output
code for direct readout of frequencies below 350 MHz. For prescaling, the Z; or the Z,
outputs may be connected to the clock input of the binary to give a *10 output with 50%duty cycle
on the binary output. Change of state occurs on the positive transition of the clock inputs (C,,
C, or CnH). A positive transition of the reset input forces all outputs into the high state.
Maximum® allowable clock risetime is 25 nanoseconds. The truth table below shows the count
sequence for BCD.

I
i

g
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Figure 4-36. Four-Bit Binary Full Adder 1820-0910

TRUTH TABLE

ITH

84 X4 C4 CO0O GND 81 Al )l WHEN WHEN

co=1L Co=H
B {uljupju{nwijio]]s HEN HEN
L 1] I ca-t
e ca  co PYR g B 2 [B2 | lzz/t:z 1 /L2 ez
k e i A3 B | A4 Bal 23 zalZcalx3, 24 ¢
L L L L L L L H L L
A4 AZT H L L L H L L L H L
I3 A3 B3 T2 B2 L H] L LB L L] L H L
H H L L L H L H H L
[ | [ |
1 2 3 4 5 6 1 8 H L H L H H L L L H
L H H L H H L L L H
A4 T3 A3 83 Vec E2 82 A2 H " " L L L h H . "
L L L H L H L H H L
H L L H H H L L L H
positive logic: See truth table L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H | H | HL[H H
NOTE 1. Input conditions at Al. A2, B2, and CO are used to

determine outputs X1 and X2 and the value of the
internal carry C2 The values at C2, A3, B3, A4, and B4,
are then used to determine outputs X3, ¥4, and C4

Figure 4-37. EECL Bi-Quinary Counter 1820-1019

(;) (120) é6) <1Z4) (7]) (7?) RESET | _ OUTPUT (Note2)
11 ta 2 c4 8 COUNT | \evEL | 2, 2, 2, 2z, Zg
l (L l J) (L 0 H L H H H H
¢ 1 L H L H H H
(5} 7 2 L L H L H H
_—:D £ 2 +s 3 L H L L H H
€29 4 L L H H L H
(7) < 5 L H L H L H
b4 6 L L H L L H
A 7 L H L L L H
8 L L H H H L
9 L H L H H L
0 L L H H H H

GNDg Rg Rq  Vgg GNDg GNDg
(3 (@ (4 (13) (11 (18) COUNT SEQUENCY (BCD)
NOTES: 1. NC=NO'CONNECTION

i
!
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4-87. BCD to Decimal Decoder 1820-1047

4-88. The 1820-1047 is a low power version of the 1820-0214. Power dissipation is typically
70 milliwatts.

4-89. Voltage Regulator 1826-0010

4-89. The outline drawing and equivalent circuit for the 1826-0010are shown in Figure 4-38. The
regulator consists of a current source, a voltage reference amplifier, an error amplifier, a current
limiter, and a series pass transistor. The current source, zener diode, and voltage reference
amplifier provide a constant 7.2 volt reference output (V,.¢) for the non-inverting input of the
difference amplifier. The inverting input of the difference amplifier senses the power supply
output voltage through an external voltage divider. An example of operation is as follows. If
the power supply output voltage decreases, the voltage at the inverting input (pin 2) also
decreases. This drives the error amplifier output to bias the series pass transistor to decrease its
impedance. When the impedance of the series pass transistor decreases, the output voltage tends
to increase to regulate the output. The frequency compensation input prevents high frequency
oscillations.

Figure 4-38. Voltage Regulator 1826-0010

FREQUENCY
vt COMPENSATION
TEMPERATURE
COMPENSATED T CULT,G |ETNT
ZENER _ v CURRENT FREQUENCY
INVERTING c SENSE (3
v INPUT INVERTING
REF SERIES PASS INPUT
—O TRANSISTOR 0N INVERIRNG
V
N\QIN!N VEﬁT!NG out Y,
INPUT v REF
VOLTAGE CURRENT CURRENT
REFERENCE LIMIT SENSE
AMPLIFIER NOTE: PIN 5 CONNECTED TO CASE
v ERROR  CURRENT
AMPLIFIER  LIMITER

4-91. Voltage Regulator 1826-0016
4-92. The 1826-0016 (Figure 4-39) is a negative regulator. Operation is similar to the 1826-0010.

4-93. Operational Amplifier 1826-0021

4-94. The 1826-0021 (Figure 4-40) is an operational amplifier internally connected as a unity-
gain non-inverting amplifier. Pins 1and 8 allow for offset balancing.

[
ol
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Figure 4-39. Voltage Regulator 1826-0016

REGULATED
QUTPUT

cEFoLY o 0 BOOSTER

COomMP o e CURRENT LIMIT
(s)

UNREG
INPUT

Figure 4-40. Operational Amplifier 1826-0021

BALANCE

V-
Note: Pin 4 connected to case
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4-95. Voltage Comparator/Buffer 1826-0026

4-96. The 1826-0026 (Figure 4-41) is a voltage comparator capable of handling differential input
voltages up to 30 volts. Provision is included for offset balancing.

Figure 4-41. Voltage Comparator/Buffer 1826-0026

BALANCE/
STROBE

Note: Pin 4 connected to the case

4-97. Operational Amplifier 1826-0073

4-98. The 1826-0073 (Figure 4-42) is a general purpose operational amplifier.

Figure 4-42. Operational Amplifier 1826-0073

U

OFFSET NULL | 1 8 | NC
INVERTING INPUT | 2 —-l_ 7 VvVt
+
NON-INVERTING l
weut | 3 6 | OUTPUT
i
v/ | 4 5 | OFFSET NULL
|
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4-99. Dual Differential Amplifier 1858-0004

4-100. The 1858-0004 (Figure 4-43) consists of two independent differential amplifiers with
associated constant current sources. The six npn transistors are high frequency devices making

the IC useful to 500 MHz.
Figure 4-43. Dual Differential Amplifier 1858-0004

- -

3

4-101. Transistor Array 1858-0018

4-102. The 1858-0018 (Figure 4-44) contains four transistors and is used as a mixer. Fy is
approximately 1.5 GHz.

Figure 4-44. Transistor Array 1858-0018

SN
ha,
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4-103. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION

4-104. Figure 4-45 illustrates the simplified block diagram for the 5340A Frequency Counter.
The counter has five major functional circuit groups; the input-phase lock loop, the transfer
phase lock loop, the N determination circuits, the counter circuits, and the interface circuits.

4-105. Two separate inputs are provided for frequency measurements: the high impedance-low
frequency (10 Hz - 250 MHz) input, and the 10 Hz to 18 GHz input. The high Z input provides a
direct count path with high input impedance. The 10 Hz to 18 GHz input path either counts
directly from 10 Hz to -225MHz or uses a transfer oscillator technique to count from -225MHz to
18 GHz. Two phase lock loops are used in the transfer oscillator to down convert the input fre-
quency to a countable range.

4-106. F, represents frequencies to be counted from 10 Hz to 18 GHz. The counter program
first disables the transfer oscillator circuits while the counter “looks” for a direct count input
from 10 Hz to -225 MHz. If there is an input signal between 10 Hz and -225 MHz, the counter
establishes a direct count path. Signal flow is through the power divider and sampler (inactive)
to the counter circuits. When a direct count path is established, the phase lock loops are kept
inactive. If a direct count is not established within approximately 10 milliseconds, the transfer
oscillator circuits are activated and the input phase lock loop searches for the presence of signals
between -225 MHz and 18 GHz. If two or more signals are encountered, the phase lock loop

acquires the signal with the larger amplitude.

4-107. When the input phase lock loop locks on a signal, it provides an output frequency Fy
which is harmonically related to the value of Fy as follows: E = NF;j - 20 MHz. N is an
integer equal to the harmonic relationship between Fy and Fy.

4-108. When the input phase lock loop locks, the transfer phase lock loop locks to provide a fre-
quency output from the N determination circuits which is proportional to N. Since F, = NF;
- 20 MHz, the counter has the necessary information to calculate and display the value of F,

4-109. The interface board for the standard instrument provides the control signals required
for completing and displaying a measurement. The interface board for Option 011 provides for
digital output data and remote programming in addition to supplying control signals.

4-110. OVERALL THEORY OF OPERATION

4-111. The overall block diagram for the 5340A is located in Section VIII on a foldout sheet.
See Figure 8-6.

4-112. Input Circuits

4-113. Two separate input paths are used: a high impedance direct count path (10 Hz to 250 MHz)
via input amplifier A3, anda’10 Hz to 18 GHz path through power divider CP1, A1 and A2. Whenthe
input frequency to CP1 is'between 10 Hz and 250 MHz, a direct count path is used consisting of CP1,
A2A1, A2FL1, A17, and the counter circuits A18 through A26. For frequencies into CP1 above 250
MHz, the transfer oscillator technique is used.
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Figure 4-45. Simplified Block Diagram

LOOP AMPLIFIER
Fe TRANSFER
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DIRECT COUNT
AMPLIFIER Y
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r

REMOTE PROGRAMMING INTERFACE
AND DI(%IP'I;QI'__'E’C?)UTPUT CIRCUITS

4-114. Input Phase Lock Loop

4-115. The input phase lock loop consists of Al, A13, A4, A15, A6, AS, A7, and A12. Overall, the
purpose of the input phase lock loop is to accept input signals from -225 MHz to 18 GHz and

generate an output (F7) which is harmonically related to the input signal. This relationship is
expressed as Fy = NFy - Fyp;. Fy is the input frequency, N is the harmonic multiplier of
F{, and Fypy is 20 MHz. VCO No. 1 (Al2) operates from -100 MHz to 185 MHz and is
controlled initially by the search generator A5. AS supplies A7 with a triangular search signal to

drive VCO No. 1 from ~100;MHz to 185 MHz. A12 supplies three F; outputs: an output to the
counter circuits, an output to A1, and an output to Al1l.

h

A

i

4-116. Sampler driver A1A2 produces very narrow pulses at the VCO frequency with usable
harmonics up to the 180th order. Sampler No. 1 consists of a thin film hybrid circuit which
provides high sensitivity and wideband sampling.
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4-117. Preamplifier board assembly No. 1 (A1A4) consists of a matching network and a 100 MHz
low-pass filter. If NFy is either 20 MHz above or below F,, a 20 MHz output will be produced.
Subsequent circuits in phase detector A4 are used to ensure that the Nth harmonic of VCO1 is
20 MHz above F,. This eliminates ambiguity problems in the transfer oscillator phase lock

loop.

4-118. Limiter amplifier A13 provides wide-band, high-gain amplification and will limit on
signal inputs of -35 dBm or greater. This ensures that phase detector A4 will operate on the
highest signal amplitude present at the input of A13. This feature prevents the counter from
measuring spurious inputs or harmonically related signals that are lower in amplitude than the
signal of interest. Amplitude discrimination is effective for signals 20 dB different in amplitude

(10 dB typical).

4-119. Phase detector A4 receives the 20 MHz limiter output from A13 and a 20 MHz reference
signal from A15. The reference signal originates as 10 MHz in the frequency standard A18. Al15
provides frequency doubling. A4 determines the phase difference between the 20 MHz reference
signal and the 20 MHz input signal and provides a dc output which is proportional to the sine of
the phase angle between the two 20 MHz signals. This output is used to change the VCO fre-
quency to provide a 20 MHz output from A13 which is in phase with the 20 MHz doubler output.
In addition, A4 has a 90" phase-shifter and a quadrature detector to determine whether the VCO
harmonic is 20 MHz above or below F, The output of the quadrature detector connects to
circuits in A5. If phase detector No. 1 in A4 has a zero output but the quad detector senses that
NF; is 20 MHz below F,, then the circuits in AS will allow the VCO to continue searching
until the other 20 MHz point is reached. When the quad detector determines that the proper
value of NF] has been reached, AS disables the search function. If there are phase differences
between the 20 MHz reference and the 20 MHz output of A13, the dc output of A4 (phase detector
1) will drive A7 to correct the VCO frequency. In this manner, the input phase lock loop searches,
determines the proper lock point, and locks on the input signal F,, When lock is achieved, the

VCO output (Fq) drives A1l and A22.

4-120. Search programmer A6 serves to normalize the phase lock loop gain. When F, is in the
upper frequency range (toward 18 GHz), the loop gain and search amplitude are minimized.
Conversely, higher loop gain and search amplitudes are required for lower frequencies. To deter-
mine at what frequency range the loop is operating, the search programmer receives N infor-
mation from the N determination circuitry via the control board. The loop gain and serach level
are controlled by the program attenuator and program shunt attenuator in A6. These in turn are
controlled by the step programmer.

4-121. The input phase lock loop will track input frequency variations including FM. For
example, if a signal generator frequency is being measured, the generator frequency can be
varied and the phase lock loop will track the frequency change until the VCO frequency reaches
the end of its range then acquires a new lock point near the middle of the VCO range. For signal
inputs containing frequency modulation, see Figure 3-1 for the FM characteristics of the 5340A.

4-122. Transfer Phase Lock Loop

4-123. The transfer phase lock loop consists of All, A10, A9, and A8. This phase lock loop
produces an output (Fg) that is related to F; as follows: Fg = Fy t 20 kHz. Fg
is used to drive the sampler driver in A2 which produces narrow pulse outputs that are rich in
harmonics. Sampler No. 2 also receives F, and produces an intermediate frequency Fipo
which is related to the inputs as follows: Fypo = NF2 - F, = Fypp * Npo; where FQg is a
20 kHz offset introduced into phase lock loop No. 2. The 20 kHz is derived from time base A20
and connects to a bandpass filter gate in A8. VCO No.2 receives a feed-forward signal from A7
to set VCO No. 2 frequency (Fg) approximately equal to Fj. Mixer All determines the
difference frequency betwekn Fyj and Fo. A8 determines the phase difference between the
output of the mixer All'and the 20 kHz reference signal and supplies a dc output to A9 which
is proportional to the phase difference. A9 drives A10 to lock Fg to a frequency which is 20

kHz above or below Fj.
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4-124. Harmonic Determination Circuitry

4-125. When sampler No. 2 produces an Fypg output, the bandpass filter and preamp A2A4
provide a 6 MHz bandpass. Limiter amplifier-mixer Al4 receives Fypg, and the 20 MHz
reference from A15. When 20 MHz is mixed with Fypg, a difference frequency that is equal
to N e 20 kHz is produced. The value of N is determined in the counter circuits and used as a gate
extension factor.

4-126. SAMPLING THEORY

4-127. Sampling techniques are used for measuring frequencies that are too high to count with
direct counting circuits. This method provides an output signal whose frequency is a fraction of
the input frequency and low enough to count directly. The 5340A uses a 20 MHz phase lock loop.
However for simplicity, a dc phase lock loop will be described followed by an explanation of the
type of phase lock techniques used in the 5340A.

4-128. A sampler looks at the input signal for a brief interval of time and charges a capacitor
to the instantaneous voltage of the signal. For each sample event, the capacitor charges to the
instantaneous voltage of the input waveform. Figure 4-46 shows one method of sampling using a

diode as a switch.

Figure 4-46. Sampling Diode Switch
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4-129. To minimize sampling pulses on the input signal, a balanced sampler is used as shown in
Figure 4-47. The outputs of the balanced sampler connect to an amplifier for summing.

Figure 4-47. Balanced Sampler
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4-130. A means must be provided to turn on the diodes periodically and this is achieved by
biasing the diodes into conduction by a sampler driver. Assume that a positive pulse is injected
into point A and a negative pulse into point B by the generators. The diodes are normally self-back
biased and are gated in a balanced fashion such that a low impedance path is provided through
the diodes and the ampling capacitors to ground. The sampling capacitors charge towards the
voltage appearing at the input. To achieve high frequency response, it is necessary to turn the
diodes on for a very short time (typically 40 ps). Two hot carrier diodes are used because of their
extremely fast switching characteristics. The pulses required to turn on the diodes are developed
by inducing a traveling wave in a slot as shown in Figure 4-48.

Figure 4-48. Sampler Slot

§ 5082

and negative pulses needed to turn on the diodes in Figure 4-47. The two capacitors in Figure
4-47 connect to points A and B in Figure 4-48.

4-132. Sampler Driver

4-133. The sampler driver output is differentiated by the slot in the sampler to provide fast
transitions. These are obtained from a Schmitt trigger circuit that drives a Step-Recovery-
Diode (SRD) through an inductor, yielding extremely sharp spikes. One spike is supplied for
each cycle of the Voltage Controlled Oscillator (VCO) output.

4-134. When Sampling Occurs

4-135. The time and rate of sampling is carefully controlled by feedback in the phase lock loop.
In a DC phase lock loop (a method NOT used in this counter) the sampling rate is adjusted for a
constant sampler output.

Figure 4-49. Sampling Timing

weursionat N TN /TN /N /TN 7N
A A

SAMPLING |

4-36




Model 5340A
Theory of Operation

4-136. As shown in Figure 4-49, sampling occurs at the zero crossing of the input signal, and the
sampler output is zero volts. When the sampler output goes positive, it indicates that the sampl-
ing occurs later than the correct time. This generates an error signal to increase the sampling
frequency so that sampling occurs at the zero crossing. In this example, the VCO frequency is
exactly one-half the input frequency. Thus, an output frequency is obtained that is harmonically
related to the input frequency and is also low enough to be counted. When phase lock occurs, the
VCO frequency is some fraction of the input frequency. Additional circuitry is needed to deter-
mine the ratio between the input frequency and VCO frequency. This instrument does NOT use
a DC phase-lock loop, but instead uses a 20 MHz intermediate frequency (IF)circuit such that
the sampler output will be exactly 20 MHz when phase lock occurs. The relationship between the

input signal and the VCO is:
NFyco - Finput =20 MHz

where N = Harmonic number

When phase lock occurs, the output of the sampler will be a 20 MHz signal.

4-137. A1 PREAMPLIFIER ASSEMBLY NO. 1, 05340-60017

4-138. Preamplifier No. 1 (Figure 8-7) consists of Sampler Driver ATIA2, Sampler Output A1A3,
and Preamplifier Board AIA4. A1l receives Fx (-225 MHz to 18 GHz) at 52 and the VCO signal
(-100 MHz to 185 MHz) at A1A2J1. The Sampler Driver produces sharp rise time signals at the
VCO frequency, which when differentiated by the sampler have usable harmonic outputs up to
the 180th order. Sampler A1Al consists of a thin-film hybrid circuit which provides high
sensitivity and wide band sampling. The Sampler Output assembly consists of R1, C1, C2, and
L1. A1A3R1 is a factory selected resistor that sets the bias on the sampler diodes in A1AlL.
A1A3C1 and C2 comprise a capacitive adding network for the output of the two sampling diodes
in A1Al. AlA3L1 matches impedances between the sampler output and the preamplifier input.

4-139. Preamplifier Board A1A4 consists of common emitter amplifiers Q1 and Q2, two low pass
filters, and an integrated circuit Ul which contains two independent differential amplifiers.
Overall, the amplifier provides wide band amplification from .1 MHz to 100 MHz. Input
amplifier Q1 is a common emitter amplfier; where R1 and R2 set the base bias, R4 serves as the
collector load and R3 and C1 provide decoupling from the +5V supply. R6 and C2 give increased
high frequency gain by reducing the emitter load impedance at high frequencies. Two low pass
filters are included: L1, C3-C5, and L3, L4, L6,C9, C11, C13, and C15. These filters provide roll-
off for frequencies above 100 MHz to attenuate the VCO frequency.

4-140. The differential amplifiers UIA and U1B provide additional gain and include high fre-
quency peaking networks L7 and L9. Resistors R15 and R16 set the operating bias for the
constant-current transistor in the IC. L8 provides high frequency peaking for the input of U1B.

4-141. A2 PREAMPLIFIER ASSEMBLY NO. 2, 05340-60027

4-142. Preamplifier No. 2 (Figure 8-8)is similar to Preamplifier No. 1previously discussed. The
assembly receives Fx at 52 and the output of VCO No. 2 at A2A2J1. The output of VCO No. 2 is
equal to F1 220 kHz. The Sampler and Sampler Driver A2A1 and A2A2 are identical to those

used in Preamplifier Al. L

4-143. The input circuit on A2A4 consists of an FET amplifier Q1 and pnp amplifier Q2. The
output of Q2 feeds through a low pass filter L3, C6, and C7. The filter rolls off at 60 MHz. The
circuits used for UTA and U1B are similar to those on A1A4. A 20 MHz bandpass filter consisting
of 1.8-L10, C20, and C22 is used in the output to provide an overall 8 MHz bandwidth. The fre-
quency range for the output of preamplifier No. 2 (Fypg) is 16 to 24 MHz.

4-144. A3 HIGH-IMPEDANCE INPUT AMPLIFIER ASSEMBLY, 05340-60001

-]
4-145. This assembly,(Figure 8-9) receives the input signal at J4 and provides limiting for the
signal. Capacitor C4 blocks any DC on the input signal. CR5 and CR6 are hot-carrier limiter
diodes that clamp the voltage on the gate of Q1A to + and - 1.3 volts (developed across forward
biased diodes CR1 - CR3 and CR2 - CR4 respectively).

4-37




Model 5340A
Theory of Operation

4-146. Q1B is a current source for Q1A to maintain the proper DC level for the input to Ul.
Varying R10 changes the DC level on the drain of Q1B. QIlA is a unity gain amplifier that
presents a high input impedance to 54. To compensate for the loss of Q1A transconductance at
high frequencies and to keep the gain constant, C6 and R6 shunt high frequencies past Q1A.

4-147. Ul is used as an RF to EECL converter. A reference voltage is maintained on Ul pin 8 and
the RF input signal is applied to pin 2. When pin 2 is more positive than pin 8, the output on pin 4
will be logic high (EECL logic levels). A complementary output on Ul pin 5 is detected by CR9 -
C15 and CR10 -C16 to give automatic base line shift to compensate for the shift due to a non-
symmetrical input signal (such as a pulse train). When the output goes negative for more than a
50%duty cycle, Q2 will turn on, forming a divider network of R17 and R12 with the +15V supply.
This raises the reference voltage at U1(8) by half the hysteresis of the circuit to increase the
sensitivity to a positive pulse train.

4-148. When Option 002 is installed, a rear panel connector J8 is installed in parallel with 54.
To ensure that the instrument meets all specifications, a 50-ohm termination (R4) is normally
installed on the front panel connector 54. R4 should be connected to the rear panel connector
58 when it is desired to use the front panel input.

4-149. A4 PHASE DETECTOR/QUAD DETECTOR ASSEMBLY, 05340-60002

4-150. The Phase Detector (Figure 8-10) consists of 20 MHz bandpass filter L1, L2, C5, C7, and
R14; 90" phase shifter Q3, L4, and C13; quad detector CR6~CR9; phase detector CR1-CR4; and
detector drivers Q1 and Q2. The detector receives the 20 MHz IF at pin 12 from Limiter/
Amplifier A13 and the 20 MHz reference signal at pin 15 from the 10MHz Doubler. Overall, the
circuits detect the phase difference between the two inputs and determine whether the VCO
harmonic is 20 MHz above or below Fx.

4-151. The 20 MHz signal from A13 goes through the bandpass filter to the phase detector and to
the 80° phase shifter. The filter is tuned to 20 MHz with a bandpass of 7MHz. The 20 MHz refer-
ence signal is routed to a differential amplifier Q4-Q5. Q6 is a constant current source for the
differential amplifier.

4-152. Phase detector No. 1 compares the phase of the 20 MHz reference to the phase of the 20
MHz IF. When phase differences exists, the phase detector produces a dc output which is used
to drive the VCO to produce an output which is phase coherent with the 20 MHz reference
signal. When phase coherence is achieved, the quad detector detects whether the VCO harmonic
is 20 MHz above or below Fx. When the VCO harmonic is 20 MHz above Fx, the quad detector
output is about -450 mV; and slightly positive when the VCO harmonic is 20 MHz below Fx.
The -450 mV output is used to lock the loop.

4-153. Q4 and QS5 produce two reference signals of opposite phase to drive the phase detector
and the quad detector. The reference signal is coupled through C8 and C10 to the phase detector.
Cl14 and Cl16 provide coupling for the reference signal to the quad detector. The phase
detectors produce an output which is proportional to the sine of the phase difference between the
two inputs. For example, when the two inputs are exactly in phase, the output of the phase
detector is zero. At 90" phase difference, the output is maximum. The detector drivers Q1 and
Q2 provide the required filtering and level shifting for the phase detector outputs. The 90" phase
shifter Q3 uses an LC network to shift the phase of the 20 MHz IF to be in quadrature (30°) with
the reference signal.

4-154. A5 SEARCH ASSEMBLY, 05340-60003

4-155. The Search Assembly (Figure 8-11) consists of Schmitt triggers U2 and U4, buffers Q2
and Q3 and operational amplifiers Ul and U3 which serve as a ramp integrator. The circuits
receive two inputs, one from.Quad Detector A4 and the other from Search Programmer A6. The
quad detector output determines if the lock is valid. When the quad detector on A4 detects that
the VCO harmonic is 20 MHz above Fx, the quad detector supplies a negative signal to A5(8).
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A negative level at pin 8 turns U2 and U4 off which turns off Q1. Q1 determines when the search
ramp signal is routed to DC Compensation Amplifier A7. The search ramp signal is derived from
the search pulse signal which is supplied from Search Programmer A6. Ul and U3 function as an
integrator to provide a ramp voltage output. C7 is the integrating capacitor and R15 sets the dc
level for the ramp signal.

4-156. A6 SEARCH PROGRAMMER ASSEMBLY, 05340-60004

4-157. The Search Programmer (Figure 8-12) determines the search ramp amplitude and sets
the loop gain compensation. The circuits consist of counter U4, binary to decimal decoder U2,
buffer Ul, loop compensation switches Q1 through Q6, search programming switches Q7
through Q12, and pulse conditioner U5.

4-158. Pulse conditioner U5 is a one-shot multivibrator used to shape the incoming start search
pulse from A21. C1 and R3 set the multivibrator pulse width at 5 milliseconds. The prf is deter-
mined by Control Assembly A21. The conditioned pulse is used by the Search Assembly A5 to
derive the search ramp signal.

4-159. The counter circuit U4 receives three-line binary data and a strobe from interface
assembly A19. In addition, U4 receives the inhibit control and start search signals from A21.
These are used to drive the clock 2 input and the reset input of U4. The strobe input allows
parallel-entry for the DB, DC, and DD inputs. When the strobe line receives a logic 0, the data
inputs are transferred to the D, C, and B outputs (U4 pins 12,2, and 9). Counting occurs on the
negative going edge of the input clock pulse. The count function will start from the number
strobed in or will start from zero when the counter is reset. The outputs are binary and connect to
a binary-to-decimal decoder U2. U2 provides a decimal output between 0 and 6. As an example
of operation, assume that U2 receives A=H, B=H, and C=L. With this input, the 3 line (pin 4) goes
low to drive UI(4) high. With U1(4) high, Q4 and Q10 are on and all other FET's are off. For
this programming segment, R11, C8, and R19 provide the proper loop compensation and R25
sets the search amplitude. Two modes of operation can be selected, normal and programmed.

4-160. A7 DC AMPLIFIER/COMPENSATOR NO. 1 ASSEMBLY, 05340-60005

4-161. A7 (Figure 8-13) consists of lock mode switches Q1, Q2, Q3, Q6, and dc amplifiers Ul and
Q4,Q5, Q8, Q9. The lock mode switches are controlled by the search switch signal from A5 and
the input loop lock from AS. The output from Phase Detector No. 1represents the error signal
required to drive VCO No. 1to be phase coherent with the 20 MHz reference signal. When Q2 is
on, the phase detector signal is amplified by Ul. R13 sets the dc level output. R27 sets the gain
of Q4 and QS. Diodes CR5 and CRS8 provide limits for the maximum dc.

4-162. A8 BANDPASS FILTER/PHASE DETECTOR ASSEMBLY, 05340-60006

4-163. The BPF/Phase Detector Assembly (Figure 8-14) consists of a bandpass filter amplifier
Ul, comparator U2, retriggerable one-shot multivibrator U3B, sampler driver U3A, sampler Q2,
and high impedance amplifiers Q1A and QIB. A8 receives the 20 kHz reference signal from
Time Base A20 and the 20 kHz mixer signal from Mixer All. A8 produces two outputs: the trans-
fer loop SEARCH signal and the phase detector 2 signal. The transfer loop SEARCH signal is
sent to DC Compensator Amplifier A9. A9 uses the transfer loop SEARCH signal as an indi-
cation of loop lock. The phase detector 2 output is used to drive VCO 2 so that the 20 kHz mixer
signal is coherent with the 20 kHz reference signal.

4-164. The input to’Ul"is the mixer output from All at approximately 1V peak-to-peak
amplitude. Ul is an operational amplifier connected in a bandpass filter feedback configuration.
The filter is tuned to 20 kHz with a Q of about 2 and a bandpass of +5 kHz at the 3 dB points.

,

4-165. Comparator U2 compares the output level of Ul with the positive level set by R13. When
the output level of Ul exceeds the level set by R13, U2 produces a positive output to trigger U3B.
U3B is a retriggerable one-shot multivibrator. When U3B pin 12 goes high, the multivibrator
triggers to drive U3B pin 10 high for approximately 50 psec. The duration of the 50 usec
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pulse is determined by R20 and C19. The multivibrator can be retriggered at any time during the
50 psec period to establish a new 50 psec pulse output. As long as the multivibrator is retrig-
gered within 50 psec, the Q output U3(10) will remain high. In practice, this is the manner in
which the circuit operates. Since U2 turns on and off for each cycle of its input, U3B will be
retriggered as long as the signal at U2(2) is sufficient to trigger comparator U2. When lock is

achieved, U3B(10) is high.

4-166. In the phase detector portion of A8, C16 couples the 20 kHz mixer signal through a high
impedance tie point to Q2. The high impedance tie point prevents humidity from discharging
the high impedance points and C18. Q2 is an N-channel insulated gate field-effect transistor
(IGFET) used as a sampler, U3A generates 0.8 psec (0.2 psec) pulses to gate Q2 on and off at
the 20 kHz reference rate. The mixer signal from All is sampled by Q2 to produce a charge
across C18. When the mixer signal is at 20 kHz and is coherent with the 20 kHz reference signal,
the voltage across C18 will be dc. When the loop is out of lock, the voltage across C18is ac. The
frequency of this ac is the difference between the instantaneous values of the reference signal
and the mixer signal. U3A is disabled when U3B(10) is low, thereby preventing sampler
operation until the transfer loop SEARCH line goes high. This prevents false locks on har-
monics of 20 kHz such as 10 kHz, 40 kHz, etc.

4-167. Q1A and Q1B comprise a dc stabilized FET pair. Connecting Q1A and Q1B between * and
- 15 volts reduces the dc variation on the output of pin 6. CR2 and CR3 provide +10 volts for
proper operation of Q1A and Q1B. C20 through C23 filter out noise generated in the zener diodes.
4-168. When phase lock is achieved, the dc output of QLA and QIB is amplified by DC Com-
pensator/Amplifier No. 2 A9. A9 drives the VCO 2 (A10) frequency to maintain a 20 kHz differ-
ence frequency out of A1l which is phase coherent with the 20 kHz reference signal.

4-169. A9 DC AMPLIFIER/COMPENSATOR NO. 2 ASSEMBLY, 05340-60007

4-170. This assembly (Figure 8-15) performs two main functions. One of the functions provides
dc amplification and compensation required for the loop gain and frequency response charac-
teristics. The other function is to process the search and lock signals to develop a transfer loop
lock output to “tell” the counter circuits when the transfer loop is locked.

4-171. Ul is a low-noise operational amplifier which provides dc gain combined with a lag net-
work. The dc gain is variable from approximately 1 to 25 as determined by the ratio of R8 to R4
+ R2. Rl inserts a current into the operational amplifier input to adjust the dc offset. The lag
network consists of C5, C7, R11, and R8. At higher frequencies, C5 and C7 increase the amount
of feedback to reduce the gain. Figure 4-50 shows the frequency response of amplifier Ul. The
rolloff characteristics are designed to provide the proper compensation for the loop.

Figure 4-50. Frequency Response of A9 Input Amplifier
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4-172. U2 serves as a summing amplifier for the phase detector output and the output of U4. The
gain of U2 for the phase detector signal is 5 as set by R20 and R15. The gain for the output of U4
is 1 as determined by R20 and R13. The output of U2 is between +5 and +13volts and is used to

fine tune VCO 2.

4-173. The search signal is a sawtooth waveform which is developed across C8. When the level
at A9(8) is low, Q1 is off and Q3 is on. This allows C8 to charge through Q3 and R12 toward +15
volts. The high-impedance tie point is a teflon-insulated connector that prevents humidity from
discharging C8. The ramp developed on C8 couples through a voltage follower U4 to comparator
U3. U3 has a +5V reference input at pin 2. After 30 milliseconds, the ramp voltage at U4(6) will
reach +5 volts and U3(7) will trigger one-shot multivibrator U6A for 2.5 milliseconds. When
U6A(6) goes high, Q2 turns on to discharge C8. This develops the flyback portion of the sawtooth,
which lasts for 2.5 milliseconds. U6A can also be triggered when the input loop lock signal at
A9(12) goes high. C4 and L4 differentiate this input into a spike which triggers U6A to discharge
C8 and start the transfer loop search cycle. When a harmonic of the VCO frequency beats
against the incoming Fx to produce an approximate 20 kHz difference, the transfer loop
SEARCH signal goes high. When A9(8) is high, Q1 switches on to turn off Q3. This interrupts
the charging source for C8 allowing C8 to maintain its charge.

4-174. The transfer loop LOCK signal is developed by ANDing the transfer loop SEARCH signal
an the input loop lock signal. As an example of operation, assume that the input loop is locked
(A9 pin 12 is high) but the transfer loop search signal at A9 pin 8is low. Under these conditions,
USC pins 9 and 10are high but U5C pin 11 is low. Thus there is no transfer loop LOCK signal at
A9(7), i.e,, A9(7) is high. When AS(8) goes high, U5C(11) will go high after 100 nsec and U5C(10)
will go high after 10 msec. US5SA and B provide the 100 nsec delay and U6B gives the 10 msec
delay. The purpose of U5SB and A is to prevent U5C(8) from going low at the first instant that
A9(12) and A9(8) are both high. This allows U6B to provide an overall delay of 10 msec before
U5C(8) can go low. Thus the circuit “waits” for 10 msec to ensure a stable lock. The closed loop
bandwidth of the transfer phase lock loop is 5 kHz. Figure 4-51 shows the timing relationship of

the circuits.

Figure 4-51. Transfer Loop Timing Diagram
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4-175. A10 VCO NO. 2 ASSEMBLY, 05340-60008

4-176. When the counter is in the search phase, the VCO (Figure 8-16)provides an output which
varies from -100to 185MHz. When phase lock occurs, the frequency of the VCO is held constant
and used by other circuitry. There are two outputs, one to the sampler driver A2A2, and the other
to the mixer All. Buffer UIB drives matching transformer T1 and receives a VCO inhibit signal

from control board A21.

4-177. UlA is a digital device that outputs EECL levels but it is biased in its active region by dc
feedback through low pass filter .10, C14, and R21. The VCO consists of Q5, C10, C12, L11,
CR4, and CR5. CR4 and CRS are voltage variable capacitors used to tune the VCO in response
to voltage variations at the collector of Q5. The oscillator consists of Q5 and the resonant circuit
formed by CR4, which is capacitive, and LL11-CR5, which appears inductive. C10 and C12 form a
capacitive divider feedback path. The oscillator output is amplified and buffered by Q6.

4-178. R17 and R20 are current limiting resistors and L7, I.8, and C13 are decoupling filters for
the two circuits. Input decoupling is accomplished with a wideband ferrite choke Z1. This pre-
vents the VCO signal from leaking back to the input leads and interfering with other circuits. Z1
has the property of looking resistive over a wide band of frequencies and appears as a DC short.
The impedance of Z1 is constant over the frequency range of the oscillator.

4-179. Q3 is a constant current source for Q2. CRI1, R8, and R25 set a constant bias voltage for
Q3 to determine the value of the constant current. The emitter of Q2 is a low impedance point
and the resistor networks RI-R6 and R2-R7 are summed at the emitter of Q2. Voltage changes
at A10(7 and 8) change the current through Q2. This varies the collector voltage of Q2 which in
turn causes a voltage change at the emitter of Q4 and the cathodes of CR4 and CR5 to change the
VCO frequency. Q2 has a nonlinear collector load to compensate for the nonlinear tuning char-
acteristic of the VCO. The linearizing circuit consists of CR2, R5, and R9. As the collector
voltage of Q2 changes, additional load resistors are switched in by CR2 to change the gain of the
stage. Q4 is an emitter follower to buffer the linearizer.

4-180. Q1 provides noise rejection for the power supply line. If the +15volt supply decreases,
the current through Q1 decreases to drop less voltage across CR1 and R8. This tends to reduce
the current in Q3 thereby increasing the voltage on the collector of Q2 to compensate for the
decrease on the +15V supply. Any increase of voltage on the +15V supply is similarly com-
pensated. The circuit is decoupled from noise on the -15V supply by constant current source Q3.

4-181. L5 and C7 constitute a lowpass filter to reduce noise generated by input amplifier Q1-Q3.
L3-C3 and L4-C4 provide a corresponding high frequency boost to maintain a flat overall
response. Filters L1, L2, C1, C5, C6, L6, C9, C11, L9, and C16 prevent noise from being dis-

tributed by the power supply lines.

4-182. All MIXER ASSEMBLY, 05340-60009

4-183. The mixer (Figure 8-17) receives the two VCO signals and provides a difference fre-
quency output to Bandpass Filter/Phase Detector A8. Mixer U2 is a differential amplifier with a
constant current source. The signal from VCO No. 1is attenuated by R1, C4, R3 and drives the
current source. The signal from VCO No. 2 connects to one side of the differential amplifier (U2
pin 12). The other input to the differential amplifier connects to ground (U2 pin 5). Pin 1of U2
is the substrate which connects to -5 volts. The output of U2 is a 20 kHz (nominal) square wave
output. Ul provides a gain of 22 with low response to the harmonics and supplies a 20 kHz sine
wave at approximately IV p-p output. The power supply voltages (+15V and -5V) are decoupled
from the power supplies by L1, L2, and C1, C2, and C5 through C9. The 20 kHz output connects
to bandpass filter phase dete{ctor/ A8.

4-184. A12VCO NO. 1 ASSEMBLY, 05340-60008

4-185. Figure 8-18 shows' the schematic diagram for A12. The operation of Al2 is identical to
that of A10. One additional output at pin 5 is used to route the VCO No. 1 output to A22 for

counting.
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4-186. A13 LIMITER/AMPLIFIER ASSEMBLY, 05340-60010

4-187. Figure 8-19 shows the schematic diagram for A13. The Limiter/Amplifier input receives
the 20 MHz output of Preamplifier No. 1at pin 10 and provides the necessary limiting action for
automatic amplitude discrimination. Ul and U2 are dual independent differential amplifiers
each containing a current source. Limiting action is due to current limiting in the IC. R4, R6, RS,
and R9 set the operating bias for the constant current source in UlA. L4 provides high frequency
peaking. The circuitry for U1B, U2A, and U2B is similar to UlA.

4-188. A14 LIMITER/AMPLIFIER/MIXER ASSEMBLY, 05340-60011

4-189. The inputs to Al4 (Figure 8-20) are the preamplifier No. 2 signal and the 20 MHz reference
signal. The output provided by Al4 is Fn, where Fn = 20 kHz ¢ N. N is the harmonic multiplier of
VCO No. 1 frequency that provides the required 20 MHz IF. The signal output of Preamplifier
No. 2 is the result of mixing the harmonics of F2 with the counter input signal Fx.

4-190. Operational amplifier Ul provides approximately 46 dB of gain for the preamplifier
signal. Ul operates open loop to provide maximum gain. L5, C10, L6, and C12 are decoupling
networks. L7 and Cl13 give bandpass filtering at 20 MHz. Q1 and Q2 form a differential
amplifier to provide two signals out of phase to drive the mixer (CR1-4). Q3 amplifies the 20
MHz reference signal from Al5. The mixer detects the difference frequency between the two
input signals which is in range of 20 kHz to 3 MHz. The demodulator output connects to low pass
filter L8, C19, and C20. The filter rolloff point is approximately 3 MHz. Comparator U2 has a
10%hysteresis to discriminate against noise that could give a false indication of zero crossover.
The input to U2 is approximately 1 volt p-p and the TTL signal output of U2 connects to A20 in
the counter circuits.

4-191 A15 10 MHz DOUBLER ASSEMBLY, 05340-60012

4-192. The 10 MHz Doubler (Figure 8-21) receives a 10 MHz reference from Al9, doubles the
reference frequency to 20 MHz, and supplies two outputs. One of the 20 MHz outputs is used by
Phase Detector A4 and the other is routed to the Limiter Amplifier/Mixer Al4.

4-193. The 10 MHz reference couples through C1 to a 10 MHz tank circuit consisting of L1, C2,
and C3. The tank circuit helps to filter out noise on the reference signal. Diode CR1 couples the
positive half cycle of the 10 MHz signal to U1A(1) and CR2 couples the negative half cycle to
U1A(10). U1lA consists of a differential amplifier driven by a current source. When the positive
half cycle of the 10 MHz drives Ul1A(1), the left side of the differential amplifier conducts and
develops a negative going half cycle at UIA(12). Since the left half of the differential amplifier
increases conduction and a constant current source supplies the emitters of the differential
amplifier, then the right half of the differential amplifier will decrease conduction. This develops
a positive going half cycle of UIA(11). When CR2 conducts, the right half of the differential
amplifier again decreases conduction and the left half increases conduction. The net result is a
full wave rectified signal of 20 MHz at U1A{12) and UlA(11). C7 and C8 couple the 20 MHz
signals to U1B. The operation of UIB is similar to ULIA. The signal out of the left half of UlB is
developed across a 20 MHz tank circuit and coupled through C15to Al4. In a like manner, the
output of the right half of U1B is coupled to A4. Ri1-C5, R11-C9, and L2-C6 serve as filters for
the power supply voltages. R11 lowers the collector voltage of UIB to meet the maximum
voltage specification for U1.

4-194. A17A1 DIRECT COUNT AMPLIFIER ASSEMBLY, 05340-60038
4-195. This assembly (Figute 8-23)is a wide band analog amplifier with automatic gain control.
The input signal at A17J1 is received from the sampler via A2FL1. The output, which is digital

(EECL levels), is routed to /A22 for counting. The input is ac coupled through C1 and C2. The
series capacitor arrangement allows polarized capacitors to be used to couple ac.
i
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4-196. U3 operates as a differential amplifier with U5 providing additional gain. R3, R13, and
R16 are terminating resistors for each amplifier. The output of U5B(11) feeds to the first decade
count board A22. The amplifier has a gain of about 30 dB and is dc coupled. A stable dc output
level is achieved by feeding back part of the output signal via operational amplifier Ul to the
input of U3. Ul detects any difference between the average (dc) level of U5(12) and the wiper of
R1l. Any imbalance produces a change in the level at U1(6). The output of Ul is used as feed-
back for the amplifier chain. C13, C14, and R4 give Ul a very slow time constant. Keeping the
output stable yields the best sensitivity for the counting circuits on A22.

4-197. RI14 provides minor feedback loops within the wideband amplifier to flatten the fre-
quency response. C21 controls the high frequency response of the circuit to eliminate any
possible counting of noise.

4-198. U2 circuitry is a detector and comparator that determines if a signal below -225 MHz is
present. If so, this will take precedent over energizing the operation of the phase lock mode of
the instrument. The presence of a signal causes CR5 to reduce the positive charge on C19
obtained through R21. This is matched by CR4 and C20 on the other side of the comparator U2.
A low pass filter (LS)is included in one leg and a high pass filter (C16, L6, and L7) is installed in
the other leg of the amplifier inputs. RI18 and R17 control the response of the detector by

reducing the Q.

4-199. If a signal exists below -225 MHz, CRS5 places a voltage on C19 which is less positive than
that on C20, this will flip the comparator to a TTL high on U2(7). This tells the counter to imple-
ment the direct count mode. If the signal is higher in frequency, the voltage on C19 will increase
because of filter L5. The voltage on C20 will be less positive than before since a greater signal
level is coupled through the high pass filter C16, L6, and L7. Thus U2 will flip with pin 7 going to
a TTL low level, and the instrument will begin phase lock searching. R22 is adjusted so that only a
signal that is strong enough to be counted will flip U2. This eliminates unstable displays. R21
and R20 keep a small amount of current flow through CR4 and CRS5 to increase the sensitivity of
the detector to small signals that would not normally turn on the diodes. L1 through 14 and
associated capacitors are power supply filters. The output signals of U2 are valid only during
direct count check (Test #8). During other times, the outputs of the VCO’s (A10 and Al2) may
cause A17U2 to incorrectly indicate the presence of a direct count signal.

4-200. A18 STANDARD OSCILLATOR ASSEMBLY, 05340-60036

4-201. See Figure 8-24 for the schematic diagram of A18. The temperature compensated crystal
oscillator (TCXO) supplies a 10 MHz sine wave on pins 1and A for use in the 5340A. Input power
consists of +5 and -5 volts dc. The TCXO is factory repairable only. Adjustments are contained

in Section V.

4-202. A18 OPTION 001 OSCILLATOR ASSEMBLY, 10544A

4-203. The 10544A Oscillator (Figure 8-24) is used when Option 001 is installed. It has an
internal oven and controller that maintains a constant temperature, with a resulting stable output
frequency on pins 1 and A.

4-204. Any 5340A that is wired for Option 001 will work when the standard oscillator is installed.
This may be helpful in troubleshooting. To install Option 001 in an instrument not so equipped, ;
see Section VII: The 10544A is factory repairable only. Adjustment procedures are contained

in Section V.

4-205. A19 INTERFACE A ASSEMBLY, 05340-60031 AND A27 RESOLUTION SWITCH
ASSEMBLY, 05340-60026

4-206. Interface A Assembly (Figure 8-25) provides the control signals necessary for completing
and displaying a measuremeént. The circuitry associated with U5 selects either the internal 10
MHz oscillator or an external standard. U5D, U5C, and R11 form a Schmitt trigger for the
internal oscillator; U5B! U5SC, and R12 are used for the external oscillator. U2A and U2B serve as

buffers for the oscillator signal.
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4-207. The sample rate circuitry consists of A19Q1, A19U1A, A19U2E, RI, and R2. Rl and R2
are located off of the pc board on the main chassis. The sample rate circuitry determines the
length of waiting time between measurements. At the end of a measurement, XA19P1A(4) goes
low, allowing A19C1 to be charged through Rl and R2. Sample rate potentiometer R1 varies
the rate of charge on A19C1. When A19C1 charges sufficiently, Q1 conducts to trigger Schmitt
trigger UIA. When UlA triggers, U2E(11) goes low and XA19P1A(6) goes high.

4-208. Schmitt trigger U1B generates a reset when the RANGE and RESOLUTION switches are
changed or when RESET pushbutton S2 is pushed. When power is first turned on, reset is main-
tained as C5 charges, allowing all circuits to stabilize.

4-209. U6D and U6C are buffers for the inhibit signal. The inhibit signal is low for the phase
lock mode and high for the direct count mode. U6B and U6A provide RANGE switch information

to A21 and A22.

4-210. Digit Counter U4 keeps track of the counted data while it is being serially shifted into the
display. U3C outputs a low at the seventh data shift.

4-211. For measurements using the phase lock loops, it is necessary to subtract 20 MHz from the
counted number to compensate for the 20 MHz phase lock loop IF’s This is accomplished by sub-
tracting a “2” from the appropriate column, as determined by the setting of the RESOLUTION
switch. U7 is a 5-bit comparator that determines the proper time to subtract a “2” when U7(1) is
low. U7(14) goes high for coincidence. At all other times, U7(14) is low. This subtracts
a “0” thereby leaving the number unchanged.

4-212. A19 INTERFACE B ASSEMBLY 05340-60032 (Part of Option 011)

4-213. Refer to Figure 8-26 for the schematic diagram. This board provides control signals
necessary for completing and displaying a measurement and establishes interconnection with the
A34 ASCII Bus Communicator. The logic level on XA19P1A(D) controls the Ul circuitry to
select either the internal or an external 10 MHz oscillator with Schmitt triggering circuitry UIA,
U1D, R8, and U1C, U1D, R9, respectively. U20E, U20D, L1, L2, and C4 provide isolation and
buffering.

4-214. The sample rate circuitry, which consists of A19Q1, A19U2A, and A19U14C, determines
the time between measurements. At the end of a measurement XA19P1A(4) goes low, allowing
A19C6 to be charged at a rate determined by R2 and the setting of Sample Rate pot R1. R1 and
R2 are located on the main chassis, not on A19. See Figure 8-25for R1 and R2 connections. When
A19C6 charges sufficiently, A19Q1 conducts to trigger Schmitt trigger AI9U2A(6) to a low if
A19U2A(Pins 1and 2) are high. Scmitt trigger A19U2B is activated when XA19P1A(7) goes low,
or when A19C5 is charging when power is first applied to the instrument.

4-215. When the unit is operating on the ASCII bus, many signals that indicate switch settings,
etc., that are normally internally supplied, must be replaced with signals off the bus. U23 is a
four-pole two position switch that selects resolution information from either the front panel
switch or from U24. U24 stores the information from the bus when U24(9) is clocked. U24
recognizes ASCII codes zero through six.

4-216. Ul17 is also a four-pole two position switch that selects range information from either the,
front panel switch or from Ul8. When U18(9) is activated, U18 accepts range information by
recognizing ASCII characters “S”, “T”, “U”, or “P”. U19, which recognizes ASCII characters
“A”, “B”, “C”, “D”, “E”, “F”,and “G”, stores ASCII data that restricts the sweep circuits of the
5340A to a certain frequency range. The ASCII codes and frequency ranges are listed in
Table 2-3.

4-217. U25 is a ROM 'Ehét‘ converts the information on five of the seven ASCII lines to the
required binary code to accbmplish the desired function.
/

, ol
4-218. U22A decodes an “OUTPUT” command and U22B controls the SAMPLE RATE when the
counter is in remote operation. During remote operation, these two circuits are switched on by a
section of Ul17 and U23, respectively.
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4-219. Counter U3 identifies what digit is currently being shifted in the serial display. U2l
compares this data with the RESOLUTION information and subtracts a “2” offset at the
appropriate time during a phase lock measurement. For direct count measurements, a zero is
subtracted, leaving the number unchanged. U4C detects the seventh character shift. U15 is used
to strobe output data into Ull by comparing counts from U3 and U12.

4-220. At the completion of a measurement for which an ASCII output is desired, U22A will set,
supplying a low on U16C(10). An output is also generated when the TALK line (J1-8) is driven
low by the controller, this is gated along with the PE line from A21 to set USA, causing USA(5)

to give a high to A21 and A34.

4-221. Ul2 is a =+ 16 presettable counter that sets to 13 when the PE line (P1A-15) goes low.
U12(12) goes high to switch U13A(3) low, which switches ROM U7 to read a character and
switches U6 to read the output of Ul2. Character “10” is detected by U4A.

4-222. The logic level of the Inhibit line at P1A(N) is low for Phase Lock measurements and
drives U6(2) low. The ROM interprets this data and outputs an ASCII “L” to indicate the Phase
lock mode. When P1A(N) is high, the ROM outputs an ASCII “D” to indicate the Direct mode.

4-223. A2l then sets DAV low, indicating to the bus that this data is valid, and then again goes
high, incrementing counter U12 to 14. This code causes U6 to select the output of U12, which
causes U7 to output the ASCII code for “space”, or overflow, if overflow has occurred. DAV
again cycles and Ul2 increments to 15, which similarly causes a “space”. Ul2 then increments
to 0 (zero). This causes U6 to select the output of four pole switch U5, which is accepting dis-
played digit information from quad flip-flop Ul11. Eight digits of data are processed as U12 counts
from 0 to 7. When Ul2 increments to 8, the output of Ul2 is fed through U6 to U7, which con-
verts the data to an ASCII “E” (for exponent). Ul2 increments to 9 and similarly a “+" is
generated. U12 increments to 10, U6 selects the output of U5, and U5 reads the setting of the
resolution switch. This supplies the exponent for the measurement. Ul2 increments to 11 and
U7 supplies the ASCII code for “Cr” (carriage return); U12 increments to 12 and U7 supplies a

“Lf’ (line feed).

4-224. As an example of operation, assume that a 1.2345 GHz signal is measured with 100 kHz
resolution. A typical output sequence is as shown below:

Ul12 Count U7 Output

13 L
14 (Space)
15 (Space)
0 0
1 0
2 0
3 1
4 2
5 3
6 4
7 5
8 E
9 +
10 5
11 (Cr)
12 (Lf)

4-225. The data is read 12345 x 10+5 Hz, which is 1.2345 GHz. The L indicates that this
measurement was made usirg/the phase lock technique.

N
4-226. U7(9) goes low at Lf (line feed), and this is clocked into UBA. This indicates to Control
Board A21 that the output sequence is complete.
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4-227. Sample rate time is then started. If U2A (pins 1and 2) are high, the front panel Sample
Rate control will determine the delay until the next measurements. Sample rate delay can be

terminated by an ASCII ““J°.

4-228. The 5340A can be reset externally by supplying an ASCII “H” to U25. This turns on U9C,
generating a reset through U9B. Moving resolution switch A27 between detents also generates a
reset through U9A if local (front panel control) operation is being used. If the 5340A is in remote
control, U8B detects this and disables USA. The output of U14B is low for remote operations
and is used to light the front panel annunciator.

4-229. A20 TIME BASE ASSEMBLY, 05430-60073

4-230. The 10 MHz oscillator signal connects to A20 pin 5 and is divided from 107 to 10* by decade
dividers U24, U22, Uls, U, U1, U9, and Ul6. U23 receives resolution control information at
XA20 pins F, E, and D, and determines which decade divider output is selected as shown in
Table 4-2.

Table 4-2. Time Base Signal Selection

Resso_lution u23(13) u23(12) u23(11) ini%‘:igf':ms Selected
s:::zh W:mha:n:( 4 WZ'"hTZ 2 WBimhatrZ 1 | 1312 and 11 Signal
9 9 9 elg (H = activated]
1M L L H 1 ¥y 1MHz pin 2
100K L H L 2 Iy 100kHz pin £
10K L H H 2+1=3 |I3 10kHz pin 4
1K H L L 4 I4 1kHz pin 5
100 H L H 4+1=5 I5 100 Hz pin 6
10 H L 4+2=6 Ig 10 Hz pin 7
1 H H 4+2+1=17 I7 1Hz pin 9

4-231. U10A receives the “Main Gate Control”: (Action #4 of program) from the A21 Control
Assembly. This triggers the following sequence of events: UIOA pin 5 Low, UIOB pin 8 Low,
U17B pin 8 High, Ul1B pin 8 Low, and U4C pin 8 momentarily High. The main gate in A22 opens
upon completion of the above sequence. U5B is a +2 circuit for the 500 Hz output of Ul and it also
switches U3B for 4 ms (the period of 250 Hz). U3B toggles when it receives the “N Gate” com-
mand (Action #14 of program) from the A21 Control Assembly. U25 is a pulse shaper whose in-
put frequency from Al4 is N times 20 kHz. N equals the harmonic number of the phase lock loops.
“N” Counter Main Gate U4D lets through 20(103).%%‘5)( N X 4(10-3) sec = 80N pulses during

the time U3D is switched.

4-232. Divide by 10circuit U12 and divide by 8 circuit USA provide an output which is 80N + 80 =,
N. U6 and U7 are binary counters that receive the N count after it has been inverted by U13D."
The outputs of U6 and U7 are inverted (one’s complement) and fed to preset counters U21 and
Ul8.

4-233. As an example of operation assume that the resolution switch is set to 100 kHz causing
U23 to select the 100 kHz signal. Assume also that the phase lock loops are locked on an input
such that N = 22. The input to U25 is a signal of 22 (20 kHz) = 440 kHz. When U4D opens for 4 ms,
440 x 4 x 102 = 1760 pulse;s are passed through U4D. U12 and US5 drive the signal by 80 and the
output is N. U6 and U7 count these pulses and output total in binary, which is 00010110 (Decimal
22). Ul3 and Ul4 invert-this to 11101001 (Decimal 233), which gets preset into U18 and U2I.
Next Ul8 and U21 are’released to count the 100 kHz signal. (N-1) counts later U18 and U21 will
be at 1111 1110 (Decimal 254), U17A pin 6 will go Low and U17B pin 8 will go High. On the Nth
count, U11B pin 8 will go Low, U4C pin 8 will go momentarily High and the main gate closes.
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4-234. U3A generates the “N Gate” qualifier for test #2 of the program (N Gate ? has been deter-
minted). When the count of U6 reaches 2, U13C(6) goes Low to drive the Q output of ULLA High.
This signal is a qualifier for test #7 of the program (N2 2 ?). BCD to decimal decoder U28 decodes
the A6 Search Assembly information which indicates what range the instrument is on. U26, 27,
19, and 20 are comparators that monitor the inverted outputs of U6 and U7 and compares them
with the output of U28.

4-235. The purpose of these circuits is to determine if N is within its limits. There are six possible
ranges of N for the 5340A. For each range, the instrument selects different passive components
so as to obtain a particular gain for the Input Phase Lock Loop. When the instrument is in local
control or in remote control and auto range, the signal at U14F pin 13 is High, enabling the N
checking circuits. When in remote control and in a particular octave range, the input to Ul4F
goes low disabling the N checking circuits. The six ranges are as follows:

N RANGE
64-256 1
32-64 2
16-32 3
8-16 4
4-8 5
2-4 6

4-236. A21 CONTROL ASSEMBLY 05340-60021

4-237. The control assembly controls the sequence of activity as a measurement is being made.
Refer to Figure 5-3 and note that actions are required and tests are made at various points in the
cycle. From the test results, decisions are made and these determine the path through the flow

chart.

4-238. Ul12 is a single pole 16 position switch that selects the desired test and feeds the result out
on pin 10. By placing binary 0 through 15 an input pins 11, 13, 14, and 15, U12 selects tests 0
15. For example, having HHHL on pins 15, 14, 13,and 11, respectively, selects test #7. Pin 10
will then output the result of the N > 2 test from XA2(R). Note that test #0 is connected to
common. When no test is desired, test #0 is selected, giving a known output.

4-239. Similarly U13 is another single pole 16 position switch that selects one of 16 possible
actions. For example, placing HLHH into U13 pins 20, 21, 22, and 23, respectively, will select
action #11by pulling U13(13) low. This sets flip-flop U5D-US5C to trigger one-shot U9B. C3 and
R6 control the time constant of the one-shot. The output of U9B is fed back to the test selector
Ul2 because the program requires a test for completion of this delay. U8, U5, and Ul4 are
flip-flops that store five of the outputs of Ul3. All of the outputs of Ul3 are routed to other
areas to initiate a new action. U13(18, 19)are connected to the clock to synchronize actions with
the clock signal. UI0B and UIOA are flip-flops that indicate to U12 whether the main gate is
opened or closed. Gates Ul5C and U15A activate the front panel main gate annunciator
(A25DS11) when the main gate is opened. U9A is a one-shot that keeps A25DS11 on long
enough to be visible during short gate times. Note that when no action is desired (for example
when a test is being made), action #0 is selected, which does nothing.

4-240. Read Only Memory (ROM) U4 is a storage device that will supply a predetermined 8-bit
output code for each of 32 possible input codes.

4-241. For example when program address HLLLH is on pins 14, 13, 12, 11, and 10, respectively,
the output on pins 1through 7 will be HLLHLLLL, respectively. This will select test #9 and action
#0 (nothing). Other input codes similarly select other tests and actions. See U4 Truth Table.

4-242. U3 is another ROM that outputs the program address of the next step in Figure 5-3. Ul is
a three pole two position swifch that connects, respectively, pins 12, 7, and 4 to pins 13,6, and 3
or pins 14, 5, and 2, depending on the test result logic level on pin 1. High selects pins 13, 6, and
3. The three switch lines are used with the two unswitched outputs of U3. The next clock pulse,
storage flip-flop U2 transfers this data to ROM’s U3 and U4.
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4-243. For example, assume we are completing the step in the fifth symbol in Figure 5-4 marked
“Done ? 14”. ROM U3 input on pins 14, 13,12, 11,and 10is LLHLH and will output LLHLHHLL
on pins 9, 7,6, 5, 4, 3,2, and 1,respectively. For the present program address, U4’s output will be

HLHH HHHL on pins 1,2, 3,4, 5,6, 7, and 9, respectively.

4-244. U13 will select action #11, (““‘Start Delay”) by activating U5D, U5C, USB. U12 will select
test #14 (“Done?”) that will drive U12(10) low when the delay is complete. U2’s input on pins
11,6, 13,4, and 3 will be LLHLL, respectively, as Ul switches to the O¢ Og and O inputs,
because of the low from Ul2. At the next clock pulse, U2 will feed the LLHLL on its input to U3

and U4,

4-245. U3 will then output LHHH HHLH. U4 will output HLLH HLLL, causing U13 to select
action #9 (clear)and causing Ul2 to select test #8 (“Direct?”).

4-246. If Ul2 does not sense a DIRect signal, U12(10) will output a H, causing U2 to be fed a
LHHHH for the next address. If a DIRect signal is sensed, Ul will select the other three lines of
U3, causing U2 to be fed LH HLH for the next address. Note that in the first case, the next action
would have been #6 (INH) and in the second case the next action would have been #1 (R. Count).
Thus we control the paths through the flow chart.

4-247. A22 HIGH FREQUENCY COUNTER ASSEMBLY, 05340-60016

4-248. This assembly (Figure 8-29) contains the first two decade counters of the decade counting
chain. Logic switch U8 selects either the direct count or the HI Z input and provides an output
which is shaped by Schmitt trigger US9. Data switch U3B selects between the VCO input and the
check signal. Data switch U3A selects the input for main gate/decade counter U2B. U6 is the
main gate flip-flop, which is controlled by differential amplifier Q4 and Q10. Q4-Q10 converts
the TTL signal from A20 to the EECL logic levels required by U6. The + 10 output of U2A feeds
= 2 circuit U7, which drives U4 after passing through EECL to TTL level shifter circuitry Q17-Q20.

4-249. The outputs of U2 and U7 are EECL (0 to -0.6V). Q13 through Q16 convert this to ECL
(0.85to -1.5V). U1 shifts the ECL to TTL (approximately +2.5V to OV). U5 receives the four line
output from each decade counter and multiplexes the information (transfers it one line at a time)
to A23 after counting has been completed. The logic levels on U5 (pins 3 and 13)determine which

line is outputted.

4-250. The output of U7 is EECL and connects to emitter follower Q17 which in turn feeds
differential amplifier Q18-Q20. The differential amplifier drives saturated switch Q19 giving
TTL levels at the collector of Q19. This is fed to +5 circuit U4 and also outputed via U5. CR1 isa
catcher diode to keep Q19 from complete saturation. Differential amplifiers Q1-Q7, Q2-Q8, etc.,
shift from TTL control levels to the EECL needed for the IC’s. The RC network (C3, R4, etc.)

speeds up the transition time.

4-251. A23 COUNT REGISTER ASSEMBLY, 05340-60030

4-252. Refer to Figure 8-30 for the schematic diagram. When the PE (parallel entry) line at
A23, pin K is high, U7 receives inputs from A23, pin 13 via U18A, U15B, and U14C. This inputis
derived from A22U4. U7 through U2 are a series of decade counters and shift registers with U2
being the most significant digit. When the main gate on A22 is open U7, U6, U5, U4, U3, and U2
will count the output of A22U4. This counter chain will contain the 102 to 107 digits of the meas-
urement. PE goes high when the main gate on A22 closes. The output of the two least significant
digits on A22 must then be shifted 1-bit at a time into A23U8 and U9 through A22U5. U16A
and B generate the 00, 01, 11,and 10 code necessary to shift the BCD data for the 10° and 10?

digits into U8 and U9. ,

4-253. By pulling PE low,,the control board A2l initiates shifting of the BCD data in A23U2
through A23U9 into A24. |In the direct count mode, the information is fed in directly. In the
phase lock mode, it is qecessary to subtract 20 MHz from the stored information because of the

20 MHz IF circuit. Flexibility is obtained by being able to add or subtract. U10, U11, U21, U18,
U19B, and U20 comprise a BCD adder/subtractor. A BCD “2” is generated on A19 and routed
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into A23U20. Using range information and the resolution switch setting, A19 determines when
the “2” must be inserted as the eight columns of BCD information are shifted into A24.

4-254. U21A and U21B are activated for addition and U18D is used for subtraction. The carry
information from U19B is sent into the carry input of the first BCD adder U10. U1A, U1B, and
Ul2 determine when overflow occurs and activate flip-flop UI9A to turn on the overflow light.
U17A and U17B turn on the lock and direct annunciator lamps as determined by circuits on A21.

Ull1 is a binary to BCD converter.

4-255. A24 DISPLAY REGISTER ASSEMBLY, 05340-60019

4-256. This Display Register (Figure 8-31) accepts and stores information to be displayed on the
display tubes and the annunciator lights.

4-257. U4 receives BCD inputs (weighted 8, 4, 2, and 1)from A23 and supplies outputs to Ull,
U17,U9, and Ul6. U3, U10B, and U3B detect zeroes and store a TTL high in Ul whenever a zero
is detected. U2 determines how many insignificant (leading) zeroes exist and outputs a binary
code. UlS is a binary to decimal converter that receives the resolution switch information and
determines proper positioning of the decimal point. This information is coupled with leading
zero information to activate the appropriate blanking circuitry on A25. When shifting is com-
plete, the BCD ““1”’information is stored in Ul6, with the Q8 output holding the 10° information
and the Q1 output holding the 108 information. Similarly U9, U17, and Ul1 contain the BCD “2”,
“4”, and “8” information, respectively.

4-258. A25 DISPLAY ASSEMBLY, 05340-60020

4-259. The Display Assembly (Figure 8-32) consists of display tubes DS1 through DS8, display
tube drivers Ul through U8, decimal decoder U9, units decoder U10, units indicators DS15-17,
annunciators DS9 through DS14, and annunciator drivers Q1 through Q8.

4-260. The display tube drivers Ul through U8 are four-line BCD to decimal decoders. The table
below shows the decoder truth table.

4-261. When a particular output line of a decoder is on, the line is low to allow the corresponding
digit on the display tube to light. As an example of operation, assume that U8 receives a BCD
input of D=L, C=H, B=L, and A= H. In this case, decoder U8 drives the 5 output low to light
the 5 digit in DS8, the 10° display tube. The anodes of the 10°, 10’, and 102 display tubes receive
+175 volts from the power supply through R5, R7, and R9. The remaining anodes are connected
to the blanking board A26.

4-262. The decimal point decoder U9 receives four-line BCD from A24 and drives the left

decimal point in the display tube. The decimal point decoding is not proportional, for example,

when the BCD input is LLLL, the 0 output of U9 goes low to light the left decimal point in the 103

display tube. The theory of operation for the BCD decoding is described in the theory for A24.

To determine the required BCD input for a particular decimal point, the schematic (Figure 8-32)

and truth table can be used. For example, to light the decimal point in the 10 display tube,,
U%(13) (decimal 4) should go low which requires a DCBA input of LHLL.

4-263. The units decoder U10 is similar to the decimal point decoder U9. The GHz indicator will
light when the BCD input is equivalent to either 0, 3, 4, or 9. Similarly, the MHz indicator is
driven by the 1 or 7 output of Ul0. When the BCD input to U10 is equivalent to decimal 5, the
kHz light will light. For the theory of operation for this BCD input, refer to the description for A24.

4-264. The annunciators DS9 through DS14 are controlled by inputs from A24. Emitter follower
Q7 and voltage divider R24 And R25 establish a +2 volt bias for Q1 through Q6 and also for the
blanking board. As an example of operation, when system lock occurs, A24 supplies a low to the
emitter of Q2 to allow Q2 to conduct and light DS10. Zender diode CR1 drops the 175 volts by ap-

proximately 25 volts to operate DS9 through DS17.

4-50



Model 5340A
Theory of Operation

Display Tube Decoder Driver, Truth Table

INPUT PIN NO.
OUTPUT ON PULLED TO
D c B A TTL LOW
Pin 4 Pin7 Pin 6 Pin 3

L L L L 0 16

L L L H 1 15

L L H L 2 8

L L H H 3 9

L H L L 4 13

L H L H 5 14

L H H L 6 11

L H H H 7 10

H L L L 8 1

H L L H 9 2

H L H L NONE -

H L H H NONE —-—

H H L L NONE -—

H H L H NONE -—

H H H L NONE -—

H H H H NONE e

4-265. A26 BLANKING ASSEMBLY, 05340-60037

4-266. The Blanking Assembly (Figure 8-32) is controlled by logic circuits on A25 and controls
the +175V supply to the display tube(s) that require blanking thus suppressing insignificant
zeroes. For example, with a TTL low on the emitter of Q5, Q5 conducts to turn on @10 which in
turn supplies +175V to the display tube. Similarly the other four tubes are controlled.

4-267. POWER SUPPLIES

4-268. The power supplies include Time Base Power Supply A33 (part of Option 001), +5 Volt
Regulator A32, +15 Volt Regulator A29, -15 Volt and +175 Volt Regulator A28, and - Volt Regu-
lator A31. Since the power supplies use similar regulator IC’s and circuit arrangements, the
simplest will be described first and the applicable circuit theory will suffice for the remaining
regulator units.

4-269. A33 Time Base Power Supply Assembly, 05340-60039, (Part of Option 001)

4-270. The Time Base Power Supply (Figure 8-35) provides +21 volts unregulated at approxi-

mately 100 mA and +11 volts regulated power at approximately 25 mA to optional oscillator A18.

The +21 volt supply consists of full-wave rectifier A33CR1, A33CR2, and A33C1. The regulated

+11 volt supply is made up of A33CR3, A33CR4, A33C2, A33Ul, and associated circuitry.
A33U1, the voltage regulator IC has the equivalent circuit shown in Figure 4-52.

4-271. The regulator consists of a current source, voltage reference amplifier, error amplifier,
current limiter, and series pass transistor. The current source, zener diode, and voltage reference
amplifier provide a constant 7.2 volt reference output (V,.¢) for the noninverting input of the
difference amplifier. Th'e inverting input of the difference amplifier senses the power supply
output voltage through voéltage divider A33R7, A33R8, and A33R9 (see schematic for A33).
A33RS8 is adjusted to set the butput voltage. An example of regulation is as follows. If the output
voltage decreases, the volfage at A33R8 and the inverting input (Ul pin 2) also decreases. This
drives the error amplifier output more positive which biases the series pass transistor to decrease
its impedance. When the impedance of the series pass transistor decreases, the output voltage
tends to increase to regulate the output.
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4-272. The current limiter consists of A33R4, A33R5, A33R6, and the current limiter transistor
in the IC (see Figure 4-52). AB33R6 determines the current limit point and A33R4 and A33R5
determine the foldback current limit operation. When the drop across R6 is sufficient to forward
bias the current limit transistor (Figure 4-52), the current limit transistor draws base current
away from the series pass transistor thereby reducing the output voltage and limiting the current.
The foldback current limiting provides a further reduction in current to prevent excessive power
dissipation in the IC. AS33R2 provides temperature compensation and supplies the reference
voltage at A33U1(4) to the noninverted input at A33U1(3). A33C4 bypasses zener diode noise on
Vref. A33C5 provides frequency compensation to prevent high frequency oscillations.

Figure 4-52. Equivalent Regulator Circuit
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4-273. A32 +5 Volt Regulator Assembly, 05340-60023

4-274. A32 (Figure 8-34) contains two +5 volt regulators, one for the RF circuits and the other
for the digital circuits (+5DG). The RF +5 volt regulator supplies approximately 32 mA and con-
sists of preregulator A32Q1, A32Q2, A32U1, and series pass transistor A32Q5. The digital +5
volt regulator supplies approximately 3 amperes and consists of regulator A32U2, driver A32Q3
and series pass transistor Q2 which is mounted on the rear panel of the instrument. Connections
from A32 to Q2 are made through the power supply mother board A30 and three wires to the

rear panel.

4-275. +5 VOLT RF REGULATOR (PART OF A32). To prevent drift and instability in the RF
circuits of the 5340A; tHe '+5 volt RF regulator in A32 (Figure 8-34) uses a preregulator to
achieve the required regulation and low ripple voltage. A32CR1 and A32CR2 establish a con-
stant current through A32QY and A32CR4. Zener diode A32CR4 provides a constant 11 volt out-
put which is connected to-the Vc input of A32U1 via a darlington transistor pair A32Q2A and B.
A32C1 filters out noise'generated in the Zener diode. The operation of A32U1 is similar to that
described for the Time Base Power Supply A33 (see Paragraph 4-270). The reference supply
voltage for A32U1 is derived from the +15volt supply A29.
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4-276. In the event that the +15 volt reference fails or falls below 11 volts, A32CR3 conducts to
turn off A32Q2 thereby disabling the supply. This prevents A32U1 from locking in the off
position. The series pass transistor in A32U1 drives A32Q5 to handle the larger current require-
ments of the regulator. A32R17 sets the current limit point and A32R16 and R18 set the current

foldback characteristics.

4-277. +5 VOLT DIGITAL REGULATOR (PART OF A32). The +5 volt digital regulator (Figure
8-34) is similar to the +5 volt RF regulator except for no preregulator, additional series pass
transistors, and two current limit circuits. In order to handle the 3 amp load, an external series
pass transistor (Q2) and driver (A32Q3) are provided. A32R9 serves as the collector load for
A32Q3. The operation of U2 is similar to that described in Paragraph 4-270. A32R10 provides
current limiting for the IC. For example, if Q2 opens, the series pass transistor in A32U2 and
A32Q3 would be seriously overloaded. In this case, the drop across A32R10 drives A32U2 into
current limiting. A32Q4 provides current limiting for loads above 3 amperes. When the drop
across A32R13 and R15 forward biases A32Q4, A32U2 is driven into the current limit mode. The
collector of A32Q4 connects to the compensation input (see Figure 4-52) which is in parallel
with the current limit amplifier in the IC. The current foldback circuit is made up of A32R11 and
R12. A32R14, A32CR6, and A32C10 provide regulation for the current foldback point to prevent
line voltage variations from changing the foldback characteristics. A32CR5 and A32C9 provide
ripple filtering for the current foldback circuit.

4-278. A29 +15 Volt Regulator Assembly, 05340-60025

4-279. The +15 volt regulator (Figure 8-33) is similar to the +5 volt RF regulator described in
Paragraph 4-275. The supply provides approximately 170 milliamperes. The preregulator is
composed of A29Q1, A29Q2, and A29CR1-CR3. A29Q3 is the series pass transistor. Current
limiting is set by A29R7 and A29R10. A29R6 and A29R9 set the current foldback characteristics.

A29R5 adjusts the output voltage.

4-280. A28 -15 Volt and +175 Regulator Assembly, 05340-60022

4-281. The -15 volt regulator (Figure 8-33) supplies about 180 milliamperes and consists of a
preregulator, regulator, series pass transistor and driver, and current limit circuits. A28Q1 and
A28Q3 serve as a constant current source for A28CR2. Zener diode A28CR2 establishes a con-
stant 19.6 volts for the regulator reference input. R5 sets the proper current input for the
regulator reference. A28U1 is a negative supply voltage regulator similar to the positive voltage
regulator previously discussed. The reference current input at A28U1 flows internally through the
IC to pin 1 and A28R6 and A28R7. Adjusting A28R7 sets the output supply voltage. The boost
output at A28U1(7) drives Q7 and Q10 to regulate the output voltage. A28C4 provides com-
pensation to prevent high-frequency oscillation. Current limiting for the IC is determined by
A28R11. A28RI16 is the current limit resistor and works in conjunction with A28Q8. When the
current limit point is reached, the drop across A28R16 turns on A28Q7 which diverts drive
current from A28Q10. A28R13 and A28R14 determine the current foldback limiting

characteristics.

4-282. The +175 volt regulator provides +175 volts at about 28 milliamperes to drive the display
tubes in A25. Since no filter capacitors are used for rectifier ASOCR1, a pulsating dc is developed
for driving the display tubes. A28Q2, A28R2, and A28CR1 serves as a current source for A28CR3
and A28CR4. A28CR3 and A28CR4 provide the +175 volt reference for A28Q4. A28Q4 drives
A28Q6 which serves as the series pass transistor. Current limiting is set by A28R15 and the
current foldback limiting, chgracteristics are determined by A28R8 and A28R10. When the drop
across A28R15 is sufficient 'to turn on A28Q9, A28Q9 diverts current from A28Q4 thereby
reducing the output voltage to maintain a constant current. With overloads, the voltage across
A28R8 and A28R10 biasgs {A28Q9 to conduct further to reduce the output current below the
current limit point set,by A28R15. This is foldback action and prevents excessive power dis-
sipation in the regulator. A28R9 suppresses as oscillations. A28C6 filters outthe pulsating dc from
A28Q9 to prevent A28Q9 from conducting at the peak levels of the pulsating dc.
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4-283. A31 -5 Volt Regulator Assembly, 05340-60024

4-284. The -5 volt regulator assembly (Figure 8-34) consists of two supplies, one for the RF
circuits (-5V) in the 5340A and the other for the digital circuits (-DG). The supply for the RF
circuits provides about 190 milliamperes and the digital supply provides approximately 1.1
amperes. The RF supply consists of a preregulator A31Q1, A31Q2, A31Q3, and A3ICR1. A31Q8
is the series pass transistor and A31Q4 serves as the regulator driver. The circuit is similar to the
-15 volt regulator previously described. A31R17 sets the current limit point and A31R13 and
A31R14 determine the current foldback characteristics. The regulator for the digital circuits
consists of A31U2, A31Q6, A31Q7, and @1 which is mounted on the rear panel. Connection to
Q1 is made via the power supply motherboard A30. This regulator is similar to the -5 volt
regulator previously discussed except that no preregulator is used.

4-285. A34 Theory of Operation, 05340-60067 (Part of Option 011)

4-286. There are two basic modes of remote operation for the 53404, they are TALK and LISTEN.
The three wire handshake must occur before the instrument can function in either mode. A35S6 is
the “Talk Always-Addressable” switch. In the “Talk Always” mode, A35S6 keeps the talk flip-
flop (U7) in the set condition. This allows the 5340A to communicate with a simple listener that
doesn’t have addressing capability. When A35S6 is in the “Addressable” position, the instrument
can be either a talker or listener. A low on IFC is a direct clear, which resets U6 and U7.

4-287. Talk Mode

4-288. In the first sequence of the talk mode, the 5340A is addressed to talk. At this time ATN is
Low and the controller sends data via DIOI through DIO7. Switches A35S81 through A35S5
establish the 5-bit binary code which is an arbitrarily designated address of the 5340A. U14 com-
pares this code to the data on lines DIOI through D105 and outputs a high when coincidence oc-
curs. D106 and D107 carry the information which determines whether the instrument will func-
tion as a talker or listener, this information is decoded by U6 and U7. The controller set DAV Low,
this signal is delayed by R4, C2, and R5, C3 which allow transients to die down. As C3 charges
through RS, U1D(11) will remain high. This enables USA to provide the clock pulse for U6 and
U7. USA also receives the IFC signal which must be high. ATN low will enable the RFD driver
UI0C and the DAC driver U19B. RFD will go low and DAC will go high, completing the three
wire handshake. (See Section II for a more detailed explanation of the handshake). When USA
clocks U6 or U7, only one will set. When Talk Flip-Flop U7 is set, U11B(6) goes high enabling the
DIOI1 through D107 drivers U2A, B, C, D, U3A, B, C, D, and DAV driver U4D. U11B(6) will also
enable the RFD and DAC listeners U13C, D. U13C provides the qualifier for test #3 of the pro-
gram (HRFD ?) and U13D provides the qualifier for test #10 (HDAC ?).

4-289. The second sequence of the Talk Mode is data outputting. After handshaking, the con-
troller sets ATN high to disable the RFD and DAC gates (U10B,C). The instrument can now out-
put measurements it has taken via the DIOI through D107 drivers. SRQ (Service Request) is an
output driven low by Ul0D when the instrument has been programmed to wait in the output
phase of it’s operating cycle until addressed to output.

4-290. Listen Mode

4-291. In the first sequence of the listen mode, the 5340A is addressed to listen. It is identical to
the address sequence of ,the ,talk mode, with the exception that command on the DIOI through
D107 lines now tells the instrument to listen. U6 is set and U5B(8) goes low for the duration of
DAV'’s delay. U5B(8) genera es the LOAD signal.

4-292. The second seqpehjce is listening. U11C(8) enables the RFD and DAC drivers (U10B,C) to
allow the instrument in this mode of operation to have control of these lines. The DAV driver (U4D)
is disabled. At this point in the sequence, the instrument is ready to accept data.
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SECTION V

MAINTENANCE AND SERVICE

5-1. INTRODUCTION

5-2. This section contains maintenance and service information including a table of assemblies,
recommended test equipment, in-cabinet performance check, troubleshooting, and adjustment

procedures.

5-3. ASSEMBLY DESIGNATIONS

5-4. Table 5-1 lists the designation, nomenclature, and Hewlett-Packard part number of
assemblies used in the 5340A.

5-5. TEST EQUIPMENT

5-6. Table 5-2 lists test equipment recommended for maintaining and checking the performance
of the counter. Test equipment having equivalent characteristics may be substituted for the

equipment listed.

5-7. POZIDRIV SCREWDRIVERS

5-8. Pozidriv screws are used in this instrument. To avoid damage to the screw slots, a pozidriv
screwdriver (HP Part Number 8710-0900)should be used.

5-9.. ADJUSTMENTS AND IN-CABINET PERFORMANCE CHECK

5-10. Figure 5-2 contains adjustment procedures for the 5340A. Adjustments should be made
when the necessity is established by the performance test or when components are replaced that
affect an adjustment. If all adjustments are to be performed, they should be performed in the
order listed. Table 5-3 contains the in-cabinet performance check.

5-11. BLOWER FAN CONFIGURATION

5-12. The cooling fan in the 5340A is an exhaust fan, not an intake type. The fan discharges air
out of the rear of the instrument. If the flow of air was reversed, the heat generated by the fan
would preheat the intake air and tend to raise the internal temperature of the instrument.

5-13. K05-5340A DESCRIPTION

5-14. The K05-5340A Feed Forward Simulator or equivalent is required to adjust A8 and A9.
During the adjustment procedure, A7 is removed and the K05-5340A is installed in XA7. The
K05-5340A provides a variable simulated feed-forward signal to A10 and A12. The K05-5340A
Feed-Forward Simulator can be purchased through your local Hewlett-Packard Sales and
Service Office. An equivalent of the K05-5340A can be fabricated with the following parts and
schematic diagram (see Fi}gu&‘e 5-1).

5-15. An alternate method is to connect a 0-15V dc power supply from XA7 pin 10 to XA7
pin 5.
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Table 5-1. Assembly Identification

Reference Designation

Description

HP Part No.

Al
AlAl
AlA2
AlA3
AlA4
Al1ASB
A1A5Al

A2
A2A1
A2A2
A2A3
A2A4
A2A5
A2ABA1

A3
A4
A5
A6
A7

A8
A9
Al0
All
Al2

Al3

Al4

AlS

Al6

Al7
Al17A1

Al
A18
A19
A19
A20

A21
A22
A23
A24
A25

A26
A27
A28
A29
A30

A31
A32
A33
A34
A35

Preamplifier No. 1
Sampler No. 1
Sampler Driver
Sampler Output
Preamplifier Board
Filter

Filter Board

Preamplifier No. 2
Sampler No. 2
Sampler Driver
Sampler Output
Preamplifier Board
Filter

Filter Board

High-Impedance Input Amplifier
Phase/Quad Detector

Search

Search Programmer

DC Amplifier/Compensator No.

Bandpass Filter/Phase Detector
DC Amplifier/Compensator No. 2
Voltage-Controlled-Oscillator No. 2
Mixer
Voltage-Controller-Oscillator No. 1

Limiter/Amplifier
Limiter/Amplifier/Mixer

10 MHz Doubler

Casting Motherboard

Direct Count Amplifier
Direct Count Amplifier Board

10MHz Oscillator

10 MHz Oscillator (Part of Option 001)
Interface A

Interface B (Part of Option 011)

Time Base

Control

High-Frequency Counter
Count Register

Display Register
Display

Blanking

Resolution  Switch

-15Volt and +175 Volt Regulators
+15Volt Regulator

Power Supply Motherboard

<5 Volt Regulators

+5 Volt Regulators

Time Base Power Supply (Part of Option 001)
Bus Communicator (Part of Option 011)
Connector Assembly (Part of Option 011)

05340-60017
5088-7004
5088-7005

05340-60042

05340-60014

05340-60077

05340-60075

05340-60027
5088-7004
5088-7005

05340-60043

05340-60040

05340-60078

05340-60076

05340-60001
05340-60002
05340-60003
05340-60004
05340-60005

05340-60006
05340-60007
05340-60008
05340-60009
05340-60008

05340-60010
05340-60011
05340-60012
05340-60015
05340-60041
05340-60038

05340-60036
10544A
05340-60031
05340-60032
05340-60073

05340-60021
05340-60016
05340-60030
05340-60019
05340-60020

05340-60037
05340-60026
05340-60022
05340-60025
05340-60029

05340-60024
05340-60023
05340-60039
05340-60067
05340-60068
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Table 5-2. Recommended Test Equipment

Instrument Required Characteristics Recommended Type
Oscilloscope 150 MHz HP 183A with 1830A
and 8140A Plug-ins
Divider Probes (3) 10:1 Divider Ratio HP 10001A
Test Oscillator 10Hz HP 651B
Signal Generator HP 606B
Signal Generator HP 608E
Signal Generator HP 612A
Signal Generator HP 618C
Signal Generator HP 620B
Signal Generator HP 626A
Signal Generator HP 628A
Signal Source HP 8614B
Signal Generator 18 GHz HP 8616A
Frequency Standard 1 MHz, or 5 MHz, or 10 MHz HP Cesium Beam Type
Spectrum Analyzer 300 MHz HP 8554L./8552A
Feedthrough Termination S50R HP 11048B
Logic Probe Logic State Tests HP 10525T
Logic Clip Logic State Test HP 10528A
Logic Pulser Logic State Tests HP 10526A
IC Testing HP 10529A

Logic Comparator
Digital Voltmeter
Feed Forward Simulator
RF Extender Board
Screwdriver
Wrench for Rigid

Coax Fittings
Nutdriver

0 to +175 Volts Accuracy .3%
0 to +15Volts dc

Pozidriv
5/16* open end

5/16”

HP 3480A and HP 3482A
HP K05-5340A
HP 05340-60047
HP 8710-0900

Ficure 5-1. K05-5340A Feed-Forward Simulator. Schematic Diagram
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Figure 5-2. Adjustment Procedures
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POWER SUPPLY ADJUSTMENTS (05340-60012)

-15V Adjustment. On A28 -15V Regulator board (05340-60022), connect voltmeter to TP2. Connect other
lead to chassis. Adjust potentiometer A28R7 for -15.00 £0.05 volts indication.

+156V Adjustment. On A29 +15V Regulator board (05340-60025), connect voltmeter lead to TP2. Adjust
potentiometer AZ9R5 for +15.00 £0.05 volts indication.

-5V RF Supply Adjustment. On A31 -5V Regulator board (05340-60024), connect voltmeter probe to TP2.
Adjust potentiometer A31R9 for -5.00 £0.05 volts indication. A31R9 is near TP1.

-5V Digital Supply Adjustment. On A31 -5V Regulator board (05340-60024), connect voltmeter probe to
TP3. Adjust potentiometer A31R2 for -5.00+0.05 volts indication. A31R2 is near the front edge of the board

+5VRF Supply Adjustment. On A32 +5V Regulator board (05340-60023), connect voltmeter to TP1.
Adjustment potentiometer A32R6 for +5.00 £0.05 volts indication. A32R6 is adjacent to TP1.

+5V Digital Supply Adjustment. On A32 +5V Regulator board (05340-60023), connect voltmeter to TP2.
Adjust potentiometer A32R3 for +5.00 £0.05 volts indication. R3 is adjacentto TP2, and near the front

edge of the board.

Time Base Power Supply (+11V) Adjustment (Option 001). On A33 +11V Regulator board (05340-60039),
connect voltmeter to TP1. Adjust potentiometer A33R8 for +11.00 £0.05 volts.

HIGH IMPEDANCE AMPLIFIER ADJUSTMENT (05340-60001)

Connect a 608 Signal Generator to “10 Hz to 250 MHz" input BNC on 5340A using a 50 ohm feedthru
termination.

Set 608 to 100MHz at 100mV rms. (283 mV p-p) (-7dBm).

Set 5340A RANGE switch to 10 Hz -250 MHz and resolution switch to 100 Hz.

On A3 Input board (05340-60001), adjust potentiometer A3R10 for a stable count.
Decrease input signal level and adjust A3R10 for a stable display.

Continue to decrease input signal level and adjust ASR10 for maximum sensitivity.

Verify that the 5340A properly measures input signals of 50 mV rms or less (140mV p-p) (-14 dBm).

50Q DIRECT COUNT ADJUSTMENT (05340-60041)

Connect a 608 Signal Generator to the type N connector on the 5340A. Set the generator to 100 MHz at
-25dBm (12.6mV rms) (35.6 mV p-p).
Set 5340A RESOLUTION switch to 100 Hz and the RANGE switch to the 10 Hz to 18 GHz position.

Remove the four screws attaching the cover on the A17 (05340-60041) Direct Count Assembly. Verify that
the knurled screw is firmly finger tight, securely holding board in position. Replace cover.

Adjust the threshold detector potentiometer A17A1 R22 full counterclockwise. This is accessible through
the front hold in the A17 casting cover.

Adjust sensitivity potentiometer A17A1 R11 for a stable display.

Decrease signal generator output and again adjust A17A1 R11 for a stable display.
Continue to decrease signal generator output and adjust A17A1 R11 until maximum sensitivity is achieved
Increase generator output until a stable reading is displayed.

Rotate threshold detector potentiometer A17A1 R22 fully clockwise, observing a display of all zeros.
Increase signal generator output by 1dB from the level obtained in step h.

Rotate threshold detector pote;n(iometer A17A1 R22 sufficiently counterclockwise until correct reading is
always displayed. C

Verify that sensitivity is at least -32 dBm. If not, perform A22R52 adjustment (step 11).
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Figure 5-2. Adjustment Procedures (Continued)

10 MHz DOUBLER ADJUSTMENT (05340-60012)

Remove the cover on the large casting by removing 12 screws. Locate A15 10 MHz Doubler Board (05340-
60012). Do not remove board. Do not use an extender board.

Set Dual Trace Oscilloscope for sensitivity of 0.05V/em with a sweep time of 0.1 usec/cm.
Set Channel B polarity to “-” o2

up and A to “+" up.
Using 10:1 divider probes, connect oscilloscope Channels A and B to XA15(1) and XA15(2). Switch oscillo-
scope display control to A plus B.

Adjust capacitor A15C3 for maximum amplitude of the signal on the oscilloscope.

Adjust A15C13 and A15C11 for maximum amplitude on the oscilloscope. Since these two adjustments
interact, repeat the procedure several times to achieve the optimum setting.

Switch Oscilloscope to A&B only. Verify that signals are of approximately the same amplitude.

ADJUSTMENT OF A8 (05340-60006) AND A9 (05340-60007)

Remove A7 (05340-60005) board and install Feed-Forward Simulator K05-5340A in XA7. See Paragraph
5-13 for description of K05-5340A.

Set K05 switch to LOCK.

Using VTVM, measure feed-forward voltage (FF)from XA7(10) to ground. Adjust VOLTAGE CONTROL
on K05-5340A for a 9.00 volt reading.

Adjust A8R13 (LEVEL)and A9R4 (GAIN) fully clockwise.

Set controls on Oscilloscope to:

CHANNEL A to 0.02 V/em; AC coupled; + up
TRIGGER to internal; - slope; AC

MODE to Norm

SWEEP to 50 us/cm

DISPLAY to CHANNEL A

Using 10:1 divider probe, connect Channel A of the oscilloscope to XA11(1} (MIX SIG. 20 kHz).

Adjust Channel A position to center the sine wave on the screen.

If a large misadjustment exists, no sine wave will be displayed on Channel A. If necessary, adjust A9R1
(OFFSET)until a sine wave is displayed.

Using BNC to alligator clip adaptor, connect “VCO #1 to Counter” signal (available at A16J6) to INPUT
BNC on the 5340A. Set RANGE switch to “10 Hz to 250 MHz”. Display should be between 100 to
185MHz. Vary the KO5 VOLTAGE CONTROL potentiometer so that counter displays a range of
frequencies from 100to 185MHz and note the point of maximum distortion of the scope display.

Adjust K05 potentiometer for maximum distortion of the sine wave and the counter display within

the 100to 185MHz range.

Set the scope sweep to 5 us/cm.

Back off A9R4 (GAIN) ccw just enough for minimum side jitter (phase noise) of the sine wave. It may be
helpful to set the scope sweep to 2 us/em and 1 us/cm to observe parts of the wave.

Connect a DVM to “TL Control” voltage, available at XA9(15).

Vary VOLTAGE CONTROL on K05 so counter display ranges from 100 to 185MHz, and note the point
“TL Control” voltage is maximiym. Record this voltage. Vmax =

Find the point in the 100 -185 MHz range where “TL Control” voltage is minimum. Record this voltage.
Vmin = ’

5-6
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Figure 5-2. Adjustment Procedures (Continued)

R

Calculate the average value of the two voltages measured in steps n and o above by finding the algebraic
sum of the voltages in step n and in step o and dividing by 2.
Example 2: V. = 0.456 volts

0.

Example 1: V . . =+0.544 volts

X
Vmin = +0,012 Volts Vmin o —0102 VOltS
+0.354 + 2 =+0.177 volts

+0.5566 + 2 =+0.278 volts

p. Move oscilloscope probe to XA10(7) (T.L. Control). Change oscilloscope controls:

Channel A to 0.2 V/cm dc coupled, SWEEP to 5 ms/cm.

Adjust the oscilloscope Channel A position so zero volts dc is at the center of the screen.

Set K05 switch to UNLOCK.

Adjust A9R1 (OFFSET)so that the wave form display is symmetrical about the value calculated in step p.
For Example 1,the ramp should be centered at t0.278 volts. Sincethe center of the screen is 0 volts,

+0.278 volts is .139 cm above the center of the screen (+0.278V + 2V/cm). The 2V/cm is due to the 10:1
divider probe and the 0.2V/cm sensitivity (.2V/cm x 10 =2V/cm).

=




Model 5340A
Maintenance and Service

Figure 5-2. Adjustment Procedures (Continued)

A8R13 ADJUSTMENT (LEVEL)

Connect oscilloscope probe to XA11(1) (Mix sig 20 kHz). Set Channel A controls to 0.02 V/cm,
ac coupled. Set SWEEP to 50 us/cm.

Set K05 switch to LOCK and observe 20 kHz waveform.
Vary K05 VOLTAGE CONTROL so that the 5340A Display varies from 100MHz to 185MHz.
Adjust K05 VOLTAGE CONTROL so 150 MHz is displayed.

While continually flipping the K05 LOCK-UNLOCK switch, vary potentiometer A8R13 (LEVEL)
counterclockwise until scope waveform jumps from 20 kHz to 40 kHz.

Set the K05 switch to LOCK. Vary potentiometer A8R13 clockwise until 20 kHz is again displayed.

Measure and record the voltage from the wiper of A8R13 to ground (easily accessible without removing
AB) volts.

Add 10%to the voltage obtained in step g. volts + 10%=
Adjust A8R13 until voltage on its wiper equals that calculated in step h.

While constantly flipping the K05 LOCK-UNLOCK switch, vary K05 VOLTAGE CONTROL so that the
5340A display varies from 100 MHz to 185MHz. Observe oscilloscope for a constant 20 kHz display. If
10kHz, 30 kHz, or 40 kHz appears on the scope at any time, readjust A8R13 clockwise for an additional

10%voltage.
Change oscilloscope SWEEP to 5 us/cm.
Observe the small transient (marker pulse) riding on the 20 kHz sine wave.

As K05 VOLTAGE CONTROL is varied for a 5340A display of 100 MHz to 185MHz, observe marker
pulse. It should not move more than 5 us (1cm).

volts.

INPUT LOOP ADJUSTMENT

Adjust K05 for a 100MHz display. Measure and record Feed-Forward (FF)signal, available at XA7(10).
V1=
Adjust K05 for a 150MHz display. Measure and record FF. V2=

Adjust K05 for a 185MHz display. Measure and record FF. V3 =
Remove K05 from XA7 and install A7. Disconnect all other test connections.
Set oscilloscope controls:

CHANNEL A to 0.2 V/em; DC coupled: + up SWEEP to 10 ms/cm
SYNC to INT, + slope, AC DISPLAY to CHANNEL A

MODE to NORM
Adjust Channel A position so that zero volts is at the bottom graticule on the screen.

Using 10:1 divider probes, connect Channel A to Feed-Forward (FF)signal available at XA7(10).
Set the 5340A RANGE switch to 10Hz - 18 GHz

and RESOLUTION switch to 100 Hz. B g 1 A :
Set A7TR27 (GAIN) fully clockwise. V3 = ‘r___ﬂ L*_i ’r [ it
Adjust A7R13 (BAL)so that the level start and end r*_‘—‘['—" -1 l il bt aos
of the waveform is at V2 measured in step b. Vo = =t e ‘r,; _! L i
Adjust A7R25 (AMP) and A5R15 (DC ADIJ) until ESF A | :
excursion of the waveform ggieé from V1 to V3. v ; o e B R
See waveform shown at right. 1= ~[—-f G -
OV_ T Mo Al s

Disconnect all test connections.
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Figure 5-2. Adjustment Procedures (Conunued)

B8} 5t e

CAYSYAL OBCucATON B
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Figure 5-2. Adjustment Procedures (Continued)

10.

QUAD DETECTOR ADJUSTMENT

Set 5340A RANGE switch to 10 Hz to 18 GHz and the RESOLUTION switch to 100 Hz.
Connect 608 Signal Generator to S0R Type N INPUT. Set generator to 280 MHz at -20 dBm.

Set A13R31 fully counterclockwise.
Measure voltage at XA4(8) (QUAD DET) and set A13R31 for -450 mV = 10mV.

Disconnect 280 MHz signal and connect 20 GHz at 0 dBm and observe a stable display. If the display is
unstable, adjust A7TR27 (GAIN) counterclockwisefor astabledisplay. Ifthisadjustmentismade,itis
necessary to readjust the input loop. Repeat step 7.

OSCILLATOR ADJUSTMENT — STANDARD OSCILLATOR

Connect J3 OSC output, available on the 5340A rear panel to the input of a high resolution frequency
counter such as a 5360A. Connect a suitable external frequency standard (such as HP 5061 Cesium Beam)

to the external oscillator input of the 5360A.

Remove the A18 05340-60036 Oscillator board from the 5340A and note the frequency marked on the
label. Reinstall the board.

Remove the screw covering the frequency adjustment.

Use an insulated tuning tool to adjust the oscillator for a 5360A display of the frequency noted in step b.

OSCILLATOR ADJUSTMENT — OPTION 001
NOTE

The 5340A must have primary power applied for at least 24 hours to allow the
oscillator temperature to stabilize.

Set controls on oscilloscope as follows:

CHANNEL A 0.2 V/em; DC coupled + up
SWEEP 0.05 usec/em

TRIGGER; EXT, + slope, ACF

MODE to NORM

DISPLAY to CHANNEL A

Connect a suitable 1 MHz, 5 MHz or 10 MHz frequency standard (such as an HP Cesium Beam) to the
EXT Input on oscilloscope.

Connect Oscilloscope Channel A to 10 MHz output (53) available on 5340A rear panel.

Adjust oscillator FREQUENCY ADJ for minimum sideways movement of the oscillator signal.
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Figure 5-2. Adjustment Procedures (Continued)

& OPT 001
‘A%8
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Figure 5-2. Adjustement Procedures (Continued)

11.

A22R52 ADJUSTMENT
NOTE

This adjustment is set and sealed at the factory for optimal sensitivity and should
be adjusted only if A22U9 is replaced or if the 5340A will not meet the sensitivity
test in step 3.

Install the board on an extender board. Disconnect the cable connected to A22J1. Remove A17A1
(05340-60038).

Connect a suitable BNC to SMB push-on adaptor (such as Sealectro 51-077-6801 HP P/N 1250-1236)
to the A22J1 direct count input on A22.

Install a BNC T to the output BNC of a 608 generator.
Using a BNC to BNC cable, carefully connect the 608 to the adaptor on A22J1.

Connect the BNC end of a BNC to alligator cable to the T on the 608. Connect the shield (black) alligator
clip to the positive terminal of a 0-20V variable power supply.

Connect one end of a 1K ohm 1/4 watt resistor to the negative terminal of the power supply.
Connect the center conductor (red) alligator clip to the other end of the resistor.

Adjust the power supply to 10 volts and set the 608 to 300 MHz at -100 dBm (2.2 microvolts rms).
Set A22R52 to center of adjustment.

Set the 5340A RANGE switch to 10 Hz to 18 GHz and measure voltage across A22R30 using DVM.
Adjust power supply until DMV reads 0t 2 mV,

Set 608 to 12 MHz at -10dBm (70 mV rms) and adjust A22R52 for a stable reading on the 5340A display.
Continue to decrease the 608 signal amplitude and adjust A22R52 for maximum sensitivity.
Repeat test using 110 MHz and 250 MHz signals.

Disconnect test set-up and again perform the 50Q Direct Count Adjustment (step 3).
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Table 5-3. In-Cabinet Performance Check

10.

11.

12.
13.
14.

15.

On rear panel of 5340A, set SELECTOR switch to correspond with the line voltage to be used (115V or
230V). Install correct line fuse, connect counter to power source.

Set 5340A controls as follows:

LINE switch to ON

RESOLUTION switch to 1 Hz

SAMPLE RATE control fully counterclockwise
RANGE switch to CHK

INT-EXT switch (rear panel) to INT.

Check that counter displays the following:

10.000000 MHz %1 count
DIR (direct) annunciator lighted
GATE light flashing

Push RESET switch, display should initially be all zeros, then display 10 MHz.

Slide RESOLUTION switch through all positions to 1 MHz, noting that one fewer digit is displayed
for each step of the switch.

With RESOLUTION switch set to 1MHz, check that display is .010 GHz 1 count with the GATE
lamp flashing.

Set RESOLUTION switch to 10 Hz. Rotate SAMPLE RATE control clockwise, check that gate lamp
off time increases. The gate lamp off time should be at least 5 seconds with the SAMPLE RATE
control fully clockwise.

Rotate SAMPLE RATE control to HOLD. Check that gate lamp stops flashing and display is held
indefinitely. Rotate SAMPLE RATE control to mid-position.

Set RANGE switch to 10 Hz to 250 MHz position. Connect appropriate signal generators to INPUT
BNC connector and vary frequency input from 10Hz to 250 MHz. Maintain the input level at 50 mV
rms (142mV p-p). Check that counter displays the correct frequency for the entire range.

NOTE

When making high frequency sensitivity checks, it is important to recognize that
cable losses can be appreciable. Amplitude differences as high as 20 dB can exist
between the generator output jack and the cable end connected to the 5340A. When
determining sensitivity using generators with a calibrated output meter, include
cable loss. A preferred method is to measure actual signal strength at the cable end
(properly terminated) using a power meter capable of measuring the signal of interest.

CAUTION

Do not exceed 1 watt of input power (+30 dBm) under any circumstances. Extensive

internal damage may occur. See Paragraph 3-22 for a complete explanation of input

levels.
Set RANGE switch to 10Hz to 18 GHz position. Connect appropriate signal generator to SOR Type I
INPUT and vary frequency input from 10Hz to 500 MHz. Maintain the input level at -30 dBm. Check
that counter displays correct frequency for the entire range.
Select signal generators to cover the 500 MHz to 10 GHz range. Connect generators to SOR N connector.
Maintain the input level at -35dBm (3.98mV rms) and vary the input frequency from 500 MHz to
10GHz. Check that counter displays correct frequency for the entire range.

Repeat step 11 for the 10.0 GHz to 18 GHz range maintaining the input level at -25dBm (12.6mV rms).
Set RANGE switch to 250 MHz to 18 GHz and repeat steps 11 and 12.

On 5340A rear panel, set IND-EXT switch to EXT. Connect a 10MHz signal at 1.5V p-p to 10 MHz
INPUT BNC connector. Check that 5340A operates properly. Disconnect the 10 MHz signal, and set
INT-EXT switch to INT.

On 5340A rear panel, measure signal at 10 MHz OUTPUT connector using 10:1 divider probe on an
oscilloscope. Check that oscilloscope displays a 10 MHz signal with at least a 2.4V p-p amplitude.

5-13
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5-16. PROGRAM CONTROL FLOW DIAGRAMS

5-17. Figures 5-3 and 5-4 are flow diagrams showing the sequence of actions required in making
a measurement. Figure 5-3 is a simplified version of Figure 5-4. The A21 Control Board
theory explains how decisions are made in the flow diagram. See Paragraph 4-236.

5-18. Figure 5-4 lists three sets of numbers: the program address, the selected test number,
and selected action number.

5-19. The program address is the 5-bit binary number placed to the right of the rectangle and
diamond symbols in the diagram. These 5 bits are the inputs to ROM’s A21U3 and A21U4. When
an HP 10528A Logic Clip is installed on A21U4, the program address appears on pins 10
through 14. Note that the logic clip diagram shown on Figure 5-4 uses circles to designate these

pins.

5-20. Inside each rectangle is a decimal number that indicates what action is required and this
corresponds to the action of A21U13. This number can be read in binary on pins 5, 6, 7, and 9
of A21U4. These pins have binary weights 1,2, 4, and 8, respectively. To determine the required
action, add the binary weights of the pins activated.

5-21. For example, if A21U4 pins 5, 6, and 7 were TTL High (indicated by a lit LED), the re-
quired action is (1+2 + 4)=7. Note that the four pins designating action data are diagrammed
as rectangles in the logic clip diagram to correspond with the rectangles of the flow diagram.

5-22. Decision points are indicated by diamonds and the associated decimal number indicates
the test required. This number, which corresponds to the number in A21U12, can similarly be
read on the logic clip on the pins designated with diamonds in the diagram. Note that this cor-
responds to the diamond shapes on the flow chart.

5-23. It may be possible to single step the 5340A through the flow diagram to check for proper
branching. Refer to A21 Troubleshooting.

5-14
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Figure 5-3. Simplified Flow Diagram of 5340A Program Control
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Figure 5-4. Troubleshooting Flow Diagram with HP Logic Clip
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PERFORMANCE CHECK TEST CARD

HEWLETT-PACKARD MODEL 5340A Test Performed by
FREQUENCY COUNTER Date
DESCRIPTION CHECK
3. SELF-CHECK — Counter displays 10.000 000 MHz
z1 count.

DIR annunciator lights.
GATE light flashes.

4. RESET — Resets to zero.
5. RESOLUTION __ Proper significant digits displayed for
each setting of RESOLUTION switch.
7. SAMPLE RATE ___  Samplerate variable to 5 seconds.
8. SAMPLE RATE HOLD —  Display is held.
9. FREQUENCY RANGE __ 10Hzto 250 MHz at 50 mV sensitivity.
10 Hz-250 MHz (Hi-Z INPUT)
10. FREQUENCY RANGE 10 Hzto 500 MHz at -30 dBm
10 Hz-500 MHz (500 INPUT) sensitivity.
11. FREQUENCY RANGE — 500MHz to 10GHz at -35dBm
500 MHz-10 GHz (500 INPUT) sensitivity.
12. FREQUENCY RANGE
10 GHz-18 GHz (500 INPUT) 10 GHzto 18GHz at -25dBm sensitivity.
14. 10MHz INPUT BNC (Rear Panel) ___ Proper external time base operation.
15. 10 MHz OUTPUT (Rear Panel) — 10MHz at>2.4V p-p.

5-16a
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5-24. OVERALL TROUBLESHOOTING
5-25. Proceed with these tests in the order listed.

a. Set5340A controls as follows:

RESOLUTION to 1K

SAMPLE RATE to max ccw

RANGE to CHK

OSC (rear panel) to INT

115/230 V Selector (rear panel) to match line voltage being used.

LINE (front panel) to ON

Check that the GATE lamp flashes. The display should be 10.000MHz 1 count.
Checkthat DIRectlamp flashes. Movethe RESOLUTION switch through all of its positions

and observe the display.

Resolution Display 1 Count
1 10.000000 MHz
10 10.00000MHz
100 10.0000MHz
1K 10.000MHz
10K 10.00 MHz
100K 10.0 MHz
1M .010 GHz

If the 5340A fails any of these tests, go to Troubleshooting Chart #1 of Figure 5-5.

b. Connect a 220 MHz signal at 0 dBm (644 mV p-p) to the 1 MR input using a 50R feedthru
termination. Move RANGE switch to “10 Hz to 250 MHz"” and RESOLUTION to 1K.

The GATE lamp should flash, the DIRect lamp should be lit and the counter should dis-
play the correct frequency for all positions of the RESOLUTION switch.

If the 5340A fails any of the above, go to Troubleshooting Chart #2 of Figure 5-5.

c. Connect the signal to the 50R INPUT, move RANGE switch to “10 Hz to 18 GHz”,
RESOLUTION switch to 1 kHz. The GATE lamp should flash, the DIRect lamp should
be lit and the counter should display the correct frequency for all positions of the
RESOLUTION switch.

d. Change input frequency to 280 MHz 0 dBm. Move the RANGE switch to the “250 MHz
to 18 GHz” position. The LOCK lamp should now light, the GATE lamp should continue
to flash and the counter should display the correct frequency (280 MHz) for all positions
of the RESOLUTION switch.

If this test is failed, go to Troubleshooting Chart #4 (Figure 5-5).

e. For each position of the RESOLUTION switch, move the RANGE switch between “250
MHz to 18 GHz” and “10 Hz to 18 GHz”. The display frequencies should agree within

1 count.

If this test fails,, determine which frequency is incorrect and use Troubleshooting
Chart 43 or #4 (Fi4ure 5-5).

A
5-26. A20 N Checker Troubleshooting

5-27. Remove A5 05340-60003 from 5340A and place A20 on an extender. Short A21(22)
to chassis. Unsolder the wire connected to XA20(W).
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5-28. Connect the output of an HP Model 651A signal generator to the external trigger input of
an HP Model 222A pulse generator. Disconnect the harmonic frequency cable connected to
A16J2. Use suitable push-on to BNC (such as Sealectro 50-074-6800, HP P/N 1250-0831) and
connect the cable to the output of the pulse generator.

5-29. Set 651A frequency to 40 kHz at 0.8V rms

222A pulse polarity to *
222A rep rate to man/ext +
222A pulse delay to .1
222A pulse width to .03 - .05
vernier to mid-position
222A pulse amplitude to 5
vernier to mid-position
5340A RANGE switch to 250 MHz - 18 GHz
5340A RESOLUTION switch to 10K

Signal Generato XA19B(S) XA19B(R) XA19B(P) .
Frequency N Range No. Binary 4 Binary 2 Binary 1 5340A Display
20 kHz 1 6 X all zeros
40 kHz 2 6 X some number
80kHz 4 6 X some number
100kHz 5 6 X all zeros
60 kHz 3 5 X all zeros
80 kHz 4 5 X some number
160 kHz 8 5 X some number
180kHz 9 5 X all zeros
140kHz 7 4 X X all zeros
160 kHz 8 4 X X some number
320 kHz 16 4 X X some number
340 kHz 17 4 X X all zeros
300 kHz 15 3 X all zeros
320 kHz 16 3 X some number
640 kHz 32 3 X some number
660 kHz 33 3 X all zeros
620 kHz 31 2 X X all zeros
640 kHz 32 2 X X some number
1.28 MHz 64 2 X X some number
1.30MHz 65 2 X X all zeros
1.26 MHz 63 1 X X all zeros
1.28 MHz 64 1 X X some number
2.56 MHz 128 1 X X some number
5.10MHz 255 1 X X all zeros

.o

5-30. In this test the various, possible values of N will be simulated by varying the signal gene-
rator frequency as shown jn' the table below. The range will be simulated by jumpering three
connections to chassis.; Note that there are six groups of four measurements. The first checks
that N is outside the lower limit; the fourth checks that N is outside the upper limit. The second
and third check that N is within limits.
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5-31. There will be two types of test results: The 5340A will display all zeros or it will display
some number. For the first and fourth test in each group, the 5340A should display all zeros. The
second and third test should cause a number to be displayed, which is approximately N times
150 MHz. The exact value of the display is not important; it is important to note if the display is
all zeros or some number.

5-32. To simulate the RANGE setting, connect to chassis pin connections XA19B(S), XA19B(R),
XA19B(P) when designated by an X. These pins, which have binary weights 4, 2, and 1,respec-
tively, are positive true. Thus to simulate Range #6, do not short cut Binary 4 and Binary 2.

5-33. If any test fails, first check the action of the range binary to decimal decoder, which should
output a TTL Low for the selected range. For example, when XA19B(P) is shorted to chassis
(selecting Range #6) the 6 output (pin 7) of the IC should be TTL Low. All others should be
TTL High. The decoder is U27 on A20 05340-60018 and U28 on A20 05340-60067. If the first test
in a group fails, check the action of the lower limit comparators. This is U19 and U20 on both
05340-60018 and 05340-60067. If the fourth test fails, check the action of the upper limit com-
parators (U25 and U26 on 05340-60018 and U26 and U27 on 05340-60067). If the second or third
test fails, check both sets. These can easily be tested using a logic comparator.

5-34. Check also the output of the binary N counters for agreement with the value of N listed in
the table. This is Ul12 and U21 on 05340-60018 and U6 and U7 on 05340-60067. Check also the
associated inverters.

5-35. A21 Troubleshooting

5-36. Disconnect jumper W2 on A20 and install logic clip on A21 U4. Push front panel RESET
pushbutton.

5-37. Use HP 10526T Pulser on A21U2(9) and step through the program. Check for proper
branching per Figure 5-4. If the program address will not increment, (locked in a loop) deter-
mine from Figure 54 which test or action is not being completed. Then check A21U12 or Ul3 to
verify that proper selection is taking place there. If thatis OK, trace the circuit to find the cause
of the failure.

5-38. If incorrect branching is occurring, a test is giving incorrect results or the A21 circuitry is
interpreting it incorrectly. Check the input of A21U12 for proper test logic levels, as noted in
Figure 5-4.
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5-39. Power Supply Troubleshooting

a.

Determine which power supplies are regulating at an incorrect voltage by measuring the
output voltage.

If any supply is at or near zero volts, the supply could be current limiting. Disconnect the
output leads for that supply at the A30 power supply motherboard.

Again measure the voltage. If the output is still bad, the failure exists in the power
supply circuit. Use the typical voltage charts shown to isolate the defective components.

If the output obtained in step 3 is now good, there could be a short circuit in the instru-
ment, or the supply could be current-limiting improperly. Substitute a resistive load for
the supply under test as listed on the next page.

If the output is still good, an excessive load exists somewhere in the instrument. Connect
an ohmmeter between ground and on the feeder line in question (which is still discon-
nected from its power supply). Start removing the plug-in PC boards until a significant
change is observed on the ohmmeter. Then isolate the execessive load. Check also for
shorted wires.

If the output obtained in step 4 is bad, the power supply is not able to provide the neces-
sary current. Use the typical voltage charts to isolate to the defective component. Look
especially for the same voltage on any two leads of a transistor, indicating a shorted
transistor.

Resistance Wattage

+5V loop 15Q 2W
-5V digital 20Q 2W
-5V loop 28Q 1w
+5V digital 7.5Q 4W
+15 750 5W

-15 75Q 5W

+175 7.5K 3w

+11V (Option 001) 500Q 1/8W

5-20
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NO

DISCONNECT GENERATOR FROM MI 2 INPUT. CONNECT BNC
CABLE TO REAR PANEL TIME ust COSC) JACK CmN&Cl
OTHER END TO HI Z INPUT. DOES

DISPLAY 10 MHz?

MEASURE OUTPUT OF A3. SHOULD
BE 10 MHz AT ABOUT BOO mV pp

VERIFY GENERATOR IS QUTPUTTING AT LEAST 50 mVrms

(143 mVp-p). SEE IF MALFUNCTION 1S FREQUENCY DEPENDENT.
TRACE SIGNAL THROUGH A3 AND A22 USING TROURLESHOOT-
ING TREE BELOW, USING A OSCILLOSCOPE OH SPECTAUM
ANALYZLR CAPABLE OF MEASURING THE FREQUENCY DF
INTEREST. IF THE COUNTER OPERATES PROPERLY AT ONE OR
MORE SETTINGS OF THE RESOLUTION SWITCH, USE THE LEFT
BAANCH OF TROUBLESMOOT ING TREE #1.

OK

DISCONNECT CARLE AT 1 M INFUT.
MEASURL SIGNAL AY CABLE.
SMOULD BE 10 MH} 1724V pp

NO oK

!

REPLACE CABLE OR TRACE

”, RECONNECT SIGNAL AND
OSCILLATOR SIGNAL BACK

TRACE THROUGH A3

MEASURE SIGNAL AT A22U8(61.
SHOULD BE 10 MNz AT 100 mV ps

MEASURE BIGNAL AT XA22(21),
SHOULD BE 10 MMz AT 800 mV pp.

MEASURE SIGNAL AT AZ20U3(2),
SHOULD BE 10 MHz AT 800 mV pp

THROUGH A18
YES NO YES 1 NO
MEASURE LOGIC LEVEL AT A22U8(121 nruu:l CABLE MEASURE SIGNAL AT AZ2U(14) J———
SHMOULD BE EECL LOW [-0.6V] MOM A3 TO A22 SHOULD BE 10 MMz AT 800 mV pe
NO oK NO YES
MEASURE LOGIC LEVEL AT REPLACE MEASURE LOGIC LEVEL AY AZ2U311| TRACE THROUGH GATING
3 ™ A22u8 SHOULD BE EECL HIGH 10V} CINCUITS A22U8, E
E6% b RyPuL B
O YES
YES l NG
. CHECK LDGICLEVEL AT XA220), REPLACE 113
FIX0z7a SHOULD BE TTL H 124-5V)
NG VES
MEASURE FOR TTL LoGIC LEVELS FIX 03-08
SHOWN BELOW CiRCuTRY
RANGE XA1BAI13} [ XA18A04} | XAt9A1I0!
10 He TO 250 Miz L L N
CHK H i L
280 MKz 70 18 GHz H H L
10 M2 TO 18 GHz H H H
BAC 1 oK
FIX RANGE TRACE THROUGK A1§

SWITCH $4

YE!

VERIFY GENERATOR 1S OUTPUTTING
MALFUNCTION IS FREQUENCY DEPE(
SHOOTING TREE BELOW TO TRACE §
OR SPECTRUM ANALYZER CAPASLE
OF INTEREST

HAL

CHECK FOR TTLI
124 TOSV) AT X4

BAD

CHECK GREEN WIRE OR
RANGE SWITCH S4



DISCONNECT GENERATOR FROM INPUT, USING BNC CABLE,
CONNECT REAR PANEL TIME BASE (0SC| OUTPUT TO boft
INPUT, DOES COUNTER NOW DISPLAY 10 MHz?

Model 5340A
Maintenance and Service

YES "0
v - VERIEY GENERATOR IS OUTPUTTING AT LEAST 0 dBm. SEE 1F CHECK ATP1(13) FOR
MALFUNCTION IS FREQUENCY DEPENDENT. USE TROUBLE TTL HIGH {24 TO BV
TTHUM SHOOTING TREE BELOW TO TRACE SGNAL USING OSCILLOSCOPE
NCY OF OR SPECTRUM ANALYZER CAPABLE OF MIASURING FREQUENCY CORRECT NOT CORRECT
'AT ONE OR OF INTEREST
I THE LEFT
MEASURE SIGNAL AT A22U3{2) OISCONNECT NG TO TYPE N ADAPTER AT
WITH SCOPE. SHOULD € 10 MHz SO0 INPUT. VEAIFY THAY 10 Mz
AT ABOUY 200mY pp SIGMAL IS PRESENT WITH S6.0V pp
AMPLITUDE,
8AD oK
MEPLACE CABLE OR FIX PULL OFF CABLE CONNECTED 10 A17)2 MEASURE OUTPUT
OSC OUTPUT CIRCUITAY OF A17 WITH 5COPE. UNTE RMINATED SIGNAL SMOULD 13
ARDUT 10 mV pp
6000 84D 0% l INSUF FICIENT
REPLACE MEASURE SIGNAL AT AZZUB(2.
uza SHOULD BE 10 MAz AT ABOUT
ABO MV pp
cE G000 WO GOOD
CHECK FOR EECL MIGH INSTALL A17A1 ON EXTENDER
V| AT AZ2U81121 BOARD WITH CABLES CONNECTED
AND MEASURE FOR SIGNAL AT
BAD 5000 THE BOARD
GO0D 8AD
CHECK FOR TTL HIGH REPLACE
{2470 8V} AT XAZZIE| Aave DISCONNECT CABLE FROM A17), MEASURE SIGNAL AT CABLE
BAD OR WITH SCOPE, SHOULD BE ABOUT 13V pep UNTERMINATED.
INCORRECT LEVEL oK
NO GOOD GOOO.
CHECK FOR TTL HIGH KX Q2,08
Q2470 V] AT XAIBAII CIRCUIT REMOVE CABLE AT PAD FILTER [A2)4] AND MEASURE MEASURE USA(S
BUTPUT OF PAD FILTER WITH BCOPE. SHOULD BE
8AD GOOD ABOUT 1.3V po.
NO GOOD l G000
CHECK GREEN WIRE OR TAACE CIRCUITS
AANGE SWITCH 54 THAU AR
REMOVE RIGIO COAX, RECONNECT RIGID COAX TO CP1 REPLACE
LEAVE OTHER END LUNTERMINATED I MID AIR, CABLE
MEASURE SGNAL AT OPEN END OF RIGID COAX
WITH SCOPE, SHOULD BE 10 MHy AT 200 mV p-o.
4000 NO GOOD
o AEMOVE A2 PREAMP ASSEMBLY. DISCONNECT AND REMOYE DISCONNECT RIGID COAX FROM POWER DIVIDER CP!
PAD FILYEN ASSEMELY BY REMOVING 2 SCHEWS ONLY, AND SAMPLER AZA1_MEASUAE QUTPUT OF CP1 WITH
NEINSTALL A2 PREAMP ASSEMBLY. MEASURE OUTPUT OF SCOPE SHOULO BE 10 Mz AT 200 mV po.
SAMPLER WITH SCOPE. SHOULD BE 200mY 0.9 |
NO GOOO G000
N G000 GO0O
} nEuove CP1. MEASURE SIONAL AT REPLACE
REPLACE REPLACE RIGIO COAX THAT FEEDS CPL RIGID COAX
SAMPLER PADAILTER SHOULD BE 10 MKz AT 6.0V 9.
BAD 600D
REPLACE RIGID COAX REPLACE POWER
FROM TYPE N TO O DIVIOER wenca

Figure 5-5. Troubleshooting Charts
(Sheet 2 of 3)
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Model 5340A
Replaceable Parts

SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering replaceable parts. Table 6-1 lists replaceable
parts for the standard instrument without options. Tables 6-3 through 6-5 list replaceable parts
for Options 001, 002, and 003, respectively. Table 6-2 and Figure 6-1 cover the mechanical parts.
Table 6-6 contains a list of manufacturers and their codes.

6-3. Parts are listed in alpha-numerical order of their reference designator starting with Al and
ending with chassis and n}iscellaneou parts. The replaceable parts tables include the following
information.

a. Reference designator (when applicable).
b. HP part number.

c. Total quantity (Qty) used in the instrument. The quantity appears in the Qty column
the first time that the part is listed. Table 6-1 gives Qty for the standard instrument only. To
tabulate a parts list for an instrument with options, add and delete the parts as directed in the
Option tables.

d. Description of the part (see abbreviations below).

REFERENCE DESIGNATIONS

A =araembly E =miscellaneous elec- P = electrical connector U = integrated circuit;
AT =attenuator; isolator; tncal part {mavable portion); microcircuit
termination F = fuse piug \' = electron tube
B = fan: motor FL = filter Q = transistor S8CR; VR = voltage regulator;
BT a battery H =hardware triode thyristor breakdown diode
C = rapacitor HY = circulator R = resistor Y =cable; transmission
CP = coupler a4 . =electrical connegtor RT = thermistor path wire
CR = diode; diode = (stationary n); S = awiteh X = aocket
thyristor; varactor jack T = tranaformer Y = rryutal unit-piezo:
DC = directional coupler K = relay TB = terminal hoard electric
DL = delay line L = coil; inductor TC = thermocouple Z otuned cavity, tuned
DS = annunciator: signal M = meter TP = tent paint circuit
ing device (audible MP = miscellaneous
or visual); lamp: mechanical part
LED
ABBREVIATIONS
A = ampere avg = average CHAN = channel dc = direct current
ac = alternating current AWG * American wire cm « centimeter deg = degree (temperature
ACCESS = accessory gauge CMO = cabinet mount only interval or
ADJ = adjustment RAL =balance COAX = coaxial difference) |
A/D = analog-todigital RCD = binary coded COEF = coefficient =degree (plane angle)
AF = audio frequency decimal COM = common °C = degree Celsius
AFC = automatic fre- BD = board COMP = composition (centigrade)
quency control RE CU * heryllium copper COMPIL.  =complete °F = degree Fahrenheit
AGC = automatic gain BFO = beat frequency CONN * connector °K = degree Kelvin
control orcillator CP = cadmium plate DEPC =deposited carbon
'AL = aluminum BH =hinderhead CRT = cathode-ray tube DET = detector
ALC = automatic level BKDN = hreakdown CTL = complementary diam * diameter
control BP .+ {; = handpass transistor logic DIA = diameter (used in
AM = amplitude modula- RPF "t =handpass filter W = rontinuous wave parts list)
tion BRS} | = brass ow = clackwise DIFF
AMPL = amplifier BW [ = backward-wave em = centimeter AMPL, = differential amplifier
APC = automatic phase if oscillator n/A = digital-to-analog div = division
control (AL, =ralihrate dB = decibel DPDT = double-pole, double-
ASSY = arsembly | cow = counterclockwise dBm = decibel referred to thrnw
AlJX = auxiliary CER * ceramic I mW DR = drive

6-1




Model 5340A
Replaceable Parts

DSB
DTI.
DVM
ECL
EMF
EDP

ELECT
ENCAP
EXT

F

FET

F/F
FH
FIIL.H
M

FP
FREQ
FXD
[

GE
GH7
Gl
GND
H

h
HET
HEX
HD
HDW
HF
HQ
ur
HP
HPF
HK

HV
H7
Ic
m)
IF

TMPG
in
INCD
INCL,
INP
INS
INT
kg
kH7
kf2

kV

ib

c

LED
LF
LG
LH
LIM
T.IN

lin

LK
WASH
L.O
LOG

Jog

LPF

v

m

mA

MAX

MQ

MEG
MET FLM

MET OX
MF

= douhle uidehand

= diode transistor logic

= digital voltmeter

= emitter coupled logic

= electramotive force

=electronic data
proresuing

= 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

= inuide diameter

= intermediate fre-
quency

= impregnated

=inch

=incandescent

= include(s)

= input

= insulation

= internal

= kilogram

= kilohertz,

= kilohm

=kilovolt

= pound

= inductance-
rapacitance

a light-emitting diode

= low frequency

= long

= left hand

= limit

= linear taper (used in
parta list)

= linear

=lock wauher

= low: local oucillator

= logarithmir taper
fused in parts list)

= logarithm(ic)

= low panss filter

=low voltage

= meter (distance)

= milliampere

= maximum

= megohm

= meg (10#) (used in
parts list)

= metal film

= metal oxide

= medium frequency;
mirrofarad (used in
parts list)

ABBREVIATIONS

MFR = manufacturer PIV
mg = milligram pk
MH2 = megahertz PL
mH = millihenry PLO
mho = mho PM
MIN = minimum PNP
min * minute (time)
* minute (plane angle) P/O
MINAT = miniature POLY
mm = millimeter PORC
MOD = modulator POS
MOM = momentary
MOS = metal-oxide semi- POSN
conductor POT
mu = millisecond P-P
MTG = mounting PP
MTR =meter (indicating
device) PPM
mV = millivolt
mVae = millivolt, ac PREAMPI.
mVde = millivolt, dc PRF
mVpk = millivolt, peak
mV p.p = millivolt, peak-to- PRR
peak ps
mVrmg = millivolt, rms PT
mW = milliwatt PTM
MUX = multiplex
MY =mylar PWM
A = microampere
uF = microfarad PWV
uH = mirrohenry RC
pmho = mirromhn
us = mirrnsemnd RECT
uV = microvolt REF
uVae = mirrovolt, ac REG
uVde = mirrovolt, dc REPL
uVpk = micrnvolt, peak RF
uVp-p = mirrovolt, peak-to- RFI
peak
uVrms = micrnvolt, rms RH
W = microwatt
nA =nanoampere RLC
NC * no connection
N/C = normally closed
NE =neon RMO
NEG = negative rms
nF = nanofarad RND
NI PL = nickel plate ROM
N/O = normally open R&P
NOM = nominal RWV
NORM = normal
NPN = negative-positive S
negative O
NPO = negative-positive
7ero (zero tempera- S-B
ture coefficient)
NRFR = not recommended SCR
for field replacement
NSR *= not ueparately SE
replaceahle SECT
ns = nanouecond SEMICON
nW = nanowatt SHF
OBD B order hy description
OD = outside diameter SI
OH = oval head SIL
OP AMPL = operational amplifier SL
OPT = option SNR
0sC = oucillator SPDT
0X = oxide
oz, = ounce SPG
Q = ohm SR
P = peak (used in parts SPST
lint)
PAM = pulseamplitude SSB
modulation SST
PC = printed circuit STL
PCM 4 .. (-{pulne-cnde modula- sQ
"t tion; pulsecount SWR
j modulation SYNC
PDM ['1 pulse-duration T
f modulation
pl, = pirofarad TA
PH/BRZ = phasphor bronze TC
PHI, = Phillips
PIN = positive-inatrinsic. TD
negative TERM

= peak inverse voltage

= peak

= phase lock

= phase lock oscillator

= phase modulation

= pouitivenegative
pouitive

= part of

= polystyrene

= porcelain

= pouitive; position(s)
(uned in parts list)

= position

= potentiometer

= peak-*peak

= peak-lo-peak (used
in parts list)

= pulgre-position
modulation

= preamplifier

= pulse-repetition
frequency

= pulse repetition rate

* picosecond

= point

= pulge-time modula-
tinn

= pulse-width
modulation

= peak working voltage

= registance
capacitance

= rectifier

= reference

* regulated

= replaceable

=radio frequency

=radio frequency
interference

* round head; right
hand

= registance-
inductance
capacitance

= rack mount only

= root-mean-square

= round

= read-only memory

=rack and panel

= reverse working
voltage

= gcattering parameter

= second (time)

=second (plane angle)

= alow-hlow (fuse)
(used in parta list)

= silicon controlled
rectifier; screw

= selenium

= aections

= aemiconductor

= guperhigh fre-
quency

= silicon

= gilver

= slide

= signal-to-noise ratio

= ringle-pole, double
throw

= apring

= aplit ring

= singlepole. single-
throw

= single sideband

= stainless steel

= ateel

= square

= ntanding-wave ratio

a synchronize

= timed (slow-blow
fuse)

= tantalum

=temperature
rompensating

= time delay

=terminal

TFT = thin-film transistor

TGL = toggle

THD =thread

THRU =through

TI =titanium

TOL * tolerance

TRIM = trimmer

TSTR = {ransistor

TTIL * {ransistor-transistor
logir

TV = television

TVI = television interference

TWT = traveling wave tube

U = micro (10~%) (used
in parts list)

UF = microfarad (used in
parts list)

IJHF = ultrahigh frequency

IINREG = unregulated

\ = volt

VA = voltampere

Var = valtg, ac

VAR = variable

veo =voltagecontrolled
oucillatnr

Vdc =voltn, de

VDCW a valts, dc, working
(used in parts list)

VI(F) = voltn, filtered

VFO = variahle-frequency
oscillator

VHF = very-high frequency

Vpk = voltn, peak

Vp-p = volts, peak-to-peak

Vrme = volts, rms

VSWR = voltage standing
wave ratio

VTO = voltage-tuned
orcillator

VTVM = vacuum-tuhe
voltmeter

ViX) = voltn, switched

w =watt

W/ = with

WiV =working inverse
voltage

WwW = wirewound

w/0 = without

YIG = yttrium-iron-garnet

Zo = characteristic
impedance

NOTE

All abbreviationu in the parts
list will be in upper case.

MULTIPLIERS,

Abbreviation Prellx Multiple
T tera 1002
G giga 109
M mega 106
k kiln 10%
da deka 10
d deci 10+
c centi  10~%
m milli 1072
M micro  10-8
n nann  1{-¢
P pico 10-12
f femta  10-%
a atto 1078
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e. Typical manufacturer of the part in a five-digit code; see list of manufacturers in
Table 6-6.

f. Manufacturer's part number.

6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, address order of inquiry to your local Hewlett-Packard Sales
and Service Office (see lists at rear of this manual for addresses). Identify parts by their Hewlett-

Packard part number.
6-6. To obtain a part that is not listed, include:
Instrument model number.

a
b. Instrument serial number.

o

Description of the part.

Function and location of the part.

&

6-7. HP PART NUMBER ORGANIZATION

6-8. Following is a general description of the HP part number system.

6-9. Component Parts and Materials

6-10. Generally, the prefix of HP part numbers identifies the type of device. Eight digit part
numbers are used, where the four digit prefix identifies the type of component, part, or material
and the four digit suffix indicates the specific type. Following is a list of some of the more
commonly used prefixes for component parts. The list includes HP manufactured parts and

purchased parts.

Prefix Component/Part/Material
0121~ Capacitors, Variable (mechanical)
0122- Capacitors, Voltage Variable (semiconductor)
0140- Capacitors, Fixed
0150~ Capacitors, Fixed Non-Electrolytic
0160~ Capacitors, Fixed
0180- Capacitors, Fixed Electrolytic
0330~ Insulating Materials
0340- Insulators, Formed
0370~ Knobs, Control
0380~ Spacers and Standoffs
0410- Crystals
0470- Adhesives
0490~ Relays
0510~ Fasteners \
0674-thru 0778- Resistors, Fixed (non wire wound)
0811- thru 0831- Resistors (wire wound)
1200- Sockets for components
1205~ Heat Sinks
1250- Connectors (RF and related parts)
1251- , Connectors (non RF and related parts)
141057 1 Bearings and Bushings
1420—% ! Batteries
1820~/ { Monolithic Digital Integrated Circuits
1626/ Monolithic Linear Integrated Circuits
18%0- Transistors, Germanium PNP
1851- Transistors, Germanium NPN
1853~ Transistors, Silicon PNP

6-3
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Prefix Component/Part/Material

1854~ Transistors, Silicon NPN

1855~ Field-E ffect-Transistors
1900-thru 1912- Diodes
1920-thru 1952- Vacuum Tubes

1990~ Seminconductor Photosensitive and Light-Emitting Diodes
3100- thru 3106~ Switches

8120- Cables

9100- Transformers, Coils, Chokes, Inductors, and Filters

For example, 1854-0037, 1854-0221, and 1851-0192 are all NPN transistors. The first two are
silicon and the last is germanium.

6-12. General Usage Parts

6-13. The following list gives the prefixes for HP manufactured parts used in several instruments,
e.g., side frames, feet, top and bottom covers, etc. These are eight-digit part numbers with the

four digit prefix identifying the type of parts as shown below:

Type of Part Prefix
Sheet Metal 5000- to 5019-
Machined 5020- to 5039-
Molded 5040- to 5059~
Assemblies 5060-to 5079-
Components 5080-to 5099~

For example, power splitter 5088-7003 is a ¢ mponent and pc board support 5040-01701s a molded

part.

6-14. Specific Instrument Parts

6-15. These are HP manufactured parts for use in individual instruments or series of instruments.
For these parts, the prefix indicates the instrument and the suffix indicates the type of part. For
example, 05340-60001 is an assembly used in the 5340A. Following is a list of suffixes commonly

used.

Type of Part P/N Suffix
Sheet Metal -00000to -00499
Machined -20000 to -20499
Molded -40000 to -40499
Assembly -60000 to -60499
Component -80000 to -80299
Documentation -90000to -90249




Table 6-1. Replaceable Parts, 5340A Standard Instruments

Model 5340A
Replaceable Parts

Reference HP Part _ Mfr
: p Qty Description Mfr Part Number
Designation Number Code
A1 C5360-60017 1 BUARL ASSE¥BLY, PREAMPLIFIER #1 28480 05340 60017
05340 00009 1 PLATEs SAUPLER 24480 05340-00009
05340—00012 3 SHIELOs SIMPLER 2848(¢ (534" -20112
(05340 00017 3 COVEF,. PREAMPLIFIER 28430 05340 00017
05340-00019 2 PLATE. SAMPLER 2R 480 L5347, 18
$534C-21:033 1 HOUS ING 28480 05340 20033
41C1 0160 0204 5 CAPACITOR-FXO 5500PF2204VDC CCR 01121 SMFB~A2
AlC2 0160-0204 CAPACITOP—FXC §fJwPF2. "WVDC CCR r1121 SMEB=A2
AlRL 1810 0118 1 TERMINATION:CCAX SYA 50 OHU 1w 28480 1810 0118
Alale 5088 7004 2 THIN FILM S#MPLER ASSEMBLY 28480 5088 700%
*PART OF Als NOT SEPARATELY FEPLACEABLE
AlA2% F088-7035 2 SAMPLER DRIVF ASSEMBLY 23480 £088° 7005
*PART OF Als &TT SEPAPATELY REPLACEASBLE
ALA3® 05340-60042 1 SAMPLER WTPUT BDARD ASSEMBLY 28480 0534060042
(LOADED ©N 05340 20042 BLANK RDARD)
*PART OF Al, NOT SEPAPATELY REPLACEABLF
AlA3CL Clev~-3277 85 CAPACITOR~FX( & 'LUF +-20% SOMDC CFR 28480 0160 3277
AlA3C2 0160 3277 CIPACITOR-FXO «01lUF +-20% 50wvVDT CER 28480 0160-3277
ALA3LL 9100-2256 2 COIL FXO MOLOEO RF CHOKE «56U" 10% 24226 101560
AlA3R1 0757-0963 1 RESISTOR 43K 2% «125W F TC=0+ 100 24566 C4 118 T2 4302 G
AlA4 05340 65014 1 PREAMPLIFIER BCOARD ASSEMBLY (SERIES 1220 28480 05340 60014
(LOADED ON 05340-20014 BLANK BOARD)
Alp4Cl C16C=3277 CAPACITOP—FXO «D1UF +=20% S0MVDC (SR 28480 0160-3277
AlA4C2 0160-3277 CAPACITOR FXO «01UF + 20% SOWVOC CES 28480 0160 3277
AlkaC3 0160-2238 1 CAPACITOR FXO 1.5PF + .25PF 500wVDC CER 28480 0160 2238
AlA4C4 0160-3284 1 CAPACITOR-FXO 22PF +=10r 100«VvDC CER 28480 0160-32A4%
AlA4CS 0160-2028 1 CAPACITOR FXO 10PF + 10% LOOWVDC CER 28480 0160 2023
Llr4CH 0160-3277 CAPACITOR FXD 401UF + 20% SOWVDC CER 28480 0160 3277
ALA4CT C160-3277 CAPACITOR FXO .0LlUF + 20% s50wvDC CEP 28480 0160 3277
AlAeCB 0180~0197 32 CAPACITPR FXDi 2+.2UF+ 10%20vDC TA 56289 1500225X7020L2
AlL4CS 0169-2198 2 CAPACITOR FXO 2GPF + 5% 300WYCC MICA 28480 0160 2198
AlA4C 10 0140-0224 1 CAPRCITOR FXO 280PF + 19300WVDC UICA 72136 DM15F281F0300WVLC
ALA&CLL 0160-2150 2 CAPACITOR FXD 33PF + 5% 300WVDC MICA 28480 0160 2150
Alazl12 0140-0217 1 CAPACITOR FXO 140PF + 2% 300WvOC MICA 72136 D1 5F141GQ300WVICR
Ala4CLl3 0160-2150 CAPACITCR FXO 33PF + 5% 300WVDC UICA 28480 0160 2150
AlAaClée 0180-C197 CAPLCITOR FXO: 2.2UF+ 10% 20VDC Ta 56289 150D225X302042
Al&4ClS 0160-2198 CAPACITOR FXD 20PF + 5% 300wvOC MICA 284830 0160 2192
Ald4C16 0160-3277 CAPACITCR FXO «01UF + 20% 50sWvDC CER 28480 0160 3277
A184C17 0160-3277 CAPACITOR FXO «01UF + 20% SOWVOC CER 28480 0160 3277
AlasCls 0160~3277 CAPACITOR FXO «0D1UF + 20% 50Wv0C CFR 28480 0160 3217
Ala4C19 0160-3277 CAPACITOR FXD «01UF + 20% SowvCC CER 28480 0160 3271
AlasC20 0160-3277 CAPACITOR. FXO «0lUF + 20% 50WvOC CER 28480 0160 3277
AlAa4l21 0160-3277 CAPACITOR FXD LOIUF + 20% 50WvOC CER 28480 D160 3277
AlA&L 22 0160-3277 CAPACITOR FXO «01UF + 20% 50wvDC CER 284°0 Dled 3277
AlAagC23 0160-3277 CAPACITOR FXO «21UF + 2u% S50wvDC CER 28480 3160~3277
ALA&C 26 0160-2743 1 CAPACITOR FXD 33PF + 10% 200WVDC CER 28490 3140 2743
AlAa4l]l 9100-2247 7 COIL FXO MCLDED RF CHOKE .iud 10% 24226 Los100
AlasL2 §100~-2265 11 COIL FXO MOLDED RF CHOKE 10uH 1luz 24226 Losid2
AlA&L3 9100-0368 11 COIL FXD MOLOEO RF CHOKE «33uUk 10% 24226 L0/330
AlLAL & 9100~-03638 COIL FXO MOLDED RF CHOKE «33UH 1GZ 24226 L07330
ALA4LS 9100-2265 COIL FXO MOLDED RF CHOKE 10UH 10% 24226 Los102
Ala4L s $100~C368 COIL FXO' MOLDED RF CUOKF «33UH 10% 24226 107330
ALA4LT 9100-0368 COIL FXD MOLDED RF CHOKE +33UH 10% 24226 101330
AlA4LS 9100-C368 COIL FXO MOLDED RF CHOKE +33UH 10% 24226 101330
ALA4LS 9100-2247 COIL FXO MDLOEO RF CHOKF .lUH 10% 24226 LO1100
AlaaQl 1854~0345 6 TRANSISTOR NPN 2N5179 SI TO 72 PD=200MW 04713 INBLTS i
ALA&T2 1854-0345 TRANSISTOR NPN ZN5179 SI TO~T72 PU=ZO0MW 04713 'N5178 \
ALA4R] 1698=6242 2 RESISTOR 1,2K 5% . 125w CC TC= 282 01121 161225
ALlA4R2 D698 5182 2 RESISTOR 3.9K 5% .125w CC T(=0+#82 01121 183925
ALlA4R3 3658=3374 4 RESISTOR 20 5% «125W CC T(=0+588 01121 182005
AlA4R 4 3698-5174 11 RESISTOR 26U 5% «125W CC TC=0+882 01121 1B2015
AlA4R S 2698-3380 3 RESISTCR 75 OHM 5% .125W COMP 28480 1698-3380
AlA4Rs Y698 6283 1 RESISTOR 10 5% 125« CC T(=0+588 01121 181005
A1A4RT )698-5178 1 RESISTOR 1.5k 5% .125w CC TC=0+8B82 01121 IB1525
ALA4RS8 )69B-5131 I" RESISTOR 3.6K 57 .125W CC TC=0+882 01121 183625
418439 )698-33T4 ~ il RESISTOR 20 5% «125W CC TC=0+588 01121 B2005
L HR4R10 1698-8128 S RESISTOR 220 5% «125W (C TC=0+882 01121 82215
L1A4R1L )e98 3380 1 RESISTOR 75 OHU 5% «125W COMP 2B4E0 1698 3380
LlA4212 1698-3380 I RESISTOR 75 OHM 5% 125w COMP 28480 1698 3380
V\1A4R13 1698~-8128 RESISTOR 220 5% .125W CC TC=0+882 31121 82215
A1A4R14 1698-8128 RESISTOR 220 5% .125wW CC TC=0+882 31121 82215
AlA4R 15 1698-5426 2 RESISTOR 10K 10% «125w CC TC=0+882 31121 B1031

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 5340A Standard Instruments
Reference HP Part I Mfr
X A Qty Description Mfr Part Number
Designation Number Code
ALlidR1lE 0698 7102 2 RESISTOP S.1K 51 .125w CC T(=u+582 aLizi BPR3125
ALAGRLT 0€S 8-5103 2 RESISTOR 430 5% «125w (C TC=u+822 01121 804315
Ala4R18B 0698-8127 1 RESISTOR 22 51 «125W nC TC=0+588 31121 BR2205
AlA4R 19 0&96-3374 RESISTOR 20 5% «125W CC TC=0+583 01121 862005
ALA4R 20 0698-5174 PESISTLR 200 5% .125wW (L TC=0+882 31121 8B2015
ALA&R21L 0698 5174 RESISTOR 200 5% .125w CC TCxD+832 01121 PRZO1S
AlA&R22 0658-517¢ FESISTOR 200 5% «125W CL TC=0+382 01121 682015
AlA4P23 0698-5174 RESISTOR 200 51 .L125w CC TC=0+882 01121 BB2CLE
ALlAGR 24 0698~5174 RESISTOR 20C 5% «L25w CC TC=0+882 01121 BBR20D15
A 1A4R 25 0698-5426 RESISTOR 10K 10% «125W rC TC=0#+z8 0] 121 BB1O31
ALAGR24 0698 7152 RESISTOR E+1K 5% 125w (CC TC=02+4%582 01171 BB5125
ALlA&GR27 0698-3374 RESISTOR 20 5% «125w CC TC=0+£85 01121 882005
AIAGR28 0698-5103 RESISTOR 430 51 «125w% CC TC=0+832 01121 884315
ALA4R29 0674 — 2405 1 RESISTOR 24 5% .125W CC Ti=0e¢fgg 01121 662405
A 1A46R30 0698-5174 RESISTOR 200 51 +125W CC TC=d+8B2 01121 B82015
ALA4R3L 0698 3378 4 RESISTOR 51 51 .125w CC TC=D+588 51121 BES105
ALA4UL 1858 0004 5 1C Ca3049 AMPL 02735 Cr3I04Y
AlAS 05340-60077 1 FILTER ASSEMBLY #1 28480 CE3& . =-¢. T7
C534C~20074 2 HOUSING, FILTER 23480 05340 20074
05340 00030 1 COVEF, HOUSING 28480 05340-00330
ALlASAL 05340-60075 1 BOARD, FILTER #1 28480 L5347 -6} 75
SEPIES 13444
(LOADED ON 05340-20075 HLANK BOARD)
AlAasalc 0180-1745 6 CAPACITOR— FXD: 14SUF#=1.% 20VNC TP 56289 15rn155 X902042
ALASALC2 0180 1745 CAPACITOR=FXD; La5UF¢- 10% 20vLC TP 56269 150D155%x9020A2
ALASRLIC3 0160 3879 15 CAPACITOR— FXO «OlUF +-20% 100WVOC CTR 2B4ED 0160-3875
A1A5A1C4 0160-3879 CAPACITOR FXO «81lUF + 201 100wVYDC CER 29480 0160 3075
Al&SALLL 9100-1620 4 COIL FXO MCLCED RF CHOKE 1su# 102 24226 15/15;!
ALASAL_2 9100-1620 COIL FXO MOLDEC RF CHOKE 15U4 10% 2422b 157152
ALASALL 2 9100-2272 5 CCIL FXO MOLOFO RF CHOKZ 47UH 102 24226 107472
ALASALLA 9 100-2272 GOl FXD MCLDED RF CHOKE 47TUH 10% 24226 101472
A2 05340-60027 1 PREAMPLIFIEP ASSEMBLY. #2 28480 05340 60027
05340 00012 SHIELD, DMPLIFIER 28480 05340-00012
05340-00017 COVER. PRFAMFLIFIER 28487 0534N=00017
05340 00018 PLATE, SAMPLER 28480 05340 00018
05340-20035 1 HCUSINGy PREAMPLIFIER #2 28480 C5340=22"35
A2C1 0160 0204 CAPACITGR=-FXD 5500PF200WVOC CLR 01121 SMFR-A2
A2C2 G16P-0204 CAPACITOR— FXO 553CPF22GWVDC CER or121 SHFB~22
A2C3 0160 0204 CAPACITOR-FXC 5500PF200WVDC CER 01121 SHFR A2
A2FL1 5088-7006 1 FILTER:450 MKZ 28480 50 88-70 %4
A2A L+ 5088 7004 THIN FILM SAMPLER ASSEMBLY 28480 5088 7004
*PART OF A2, NOT SEPARATELY REPLACEABLE
A242% 5J68-TUUS SAMPLFR ORIVF ASSEMBLY 28480 5088 7005
*PARY OF A2+, NOT SEPARATELY REPLACZADLE
A2A2 05340-60043 1 SAMPLER OUTPUT BOARD ASSEMBLY 28480 C5340-62043
ILOAOEO ©N 05340 20043 BLANK BOsROD)
*PART OF A21 NOT SEPAPATELY REPLACLABLF
A2A3CL 0165-3277 CAPACITOR=FXD «N1UF +-20% S0WVDC CER 28480 0160 3277
A243C2 0160-3277 CAPACITOR— FXC JOLUF +=20% 50WVDC CEP 28460 0160-3277
A243R1 0683~4T45 10 RESISTOR 470K 5% .25W FC TC= B00/+9)0 01121 CR&T4S
(THIS CHANGE WAS MADE ON INSTKUHENTS
WITH SERIAL NO. 1440402474 & uUPl.
A2A4 05340-60040 1 PREAMPLIFIER BOARD ASSEMBLY (SERIES 1532A) 28480 05340- 60045
(LOADED ON 05340-20040BLANK BOARD)
A244C1 0121-0060 1 CAPACITOR—V TRMP-CER 2/BP¥ 350V PL=MTG 0086S 304322 2/BPF NPO ¢
A244C2 018C~ 1743 ) CAPACITOR—FXD: «1lUF#=10X 25V0C TA=-SOLID 56289 1500106 X203542
A2h4C3 0140 0201 1 CAPACITOP—FXC 12PF +-5% S00WVDC MICA 72136 DML5C12030500WVICR
A244C4 0180-0197 CAPACITOR FXDi 2.2UF+¢ 10% 20VDC TA 56289 1500225x9020482
A2A4CS 0160-2327 2 CAPACITOR FXO l000PF + 20X 10JdWVDC CER 28480 0160 2327
A2A4CE 0160-2262 2 CAPACITCZR-FXD 16PF + 5% 500Wv2C CER 28460 0160-2262
A244C7 0160 2262 CAPACITOR FXO 16PF + 51 500wv2C CER 20480 0160 2262
A2K14C8 0160-3277 CAPACITOR FXD «0lUF + 20% 50WVvCC CER 28480 0160 3271
A244C9 0160-3277 CAPACITOR FXO «01UF + 20% 50WV0C CEK 28480 0160 3277
A224C1L0 0180- 0197 CAPACITOR. FXO: 2e2UF+ 10% 2G¥DC TA 56289 1500225X2020u2
A2A4CLT 0160-3277 o CAPACITOR FXO «D1UF + 20% SO0WVCC CER 28480 0160 3277
A244C 12 0160-3277 ! CAPACITOR FXD «01UF + 20% 504VDC CER 28480 0160 3277
A244C13 0160-3277 i CAPACITOR-FXO «01UF + 201 50WVCC CER 26480 0160 3271
A244C14 0160~2241 J’h CAPACITOR FXO 2+2PF + .25PF 500wvDC CFC 28480 0160 2241
A2ZA4C 15 0180-0197 ! CAPACITOR-FXD: 242UF+=10% 20VDC TA 56289 1500225X9020A2

See introduction to thissection for ordering information
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Table 6-1. Replaceable Parts, 5340A Standard Instruments

Referen HP Part .o Mfr
ererence Qty Description Mfr Part Number
Designation Number Code
A2L&CLE 0160-3277 CAPACITOR-FXD <O1UF #-20% 51UVCC CFF 28480 n163-32717
A244CL7 0 163-3277 CAPACITOR-FXC .DIUF + 20% SOWVCr (L% 28480 0160 3277
A2n4C18 0160-3277 CAPACITOR FXD »OIUF ¢ 20% SowvDC CFR 28480 0160 3277
A2n4C19 0160-3272 CAPACITCR FXO «0lUF + 202 SOWVCC CER 23430 0160 3277
A244C 20 0140-0195 2 CAPACITOR FXD 130°F 300WVDC MICA 28480 0140-0196
A264C21 0160-2198 1 CAPACITOR FXD 20PF +5% 300WVDC MICA 20480 016C-2198
4244C 22 0140-0193 CAPACITOR FXD 82PF +5% 300WVDC MICA 72136 DM15E820J0300WV1CR
A2A4L1* 9140-0143 1 COIL FXD MOLDED K® CHOKE 3+3UH i0% 24226 101331
42442 9100-2265 CCIL FXO MOLDFD RF CHGKE 1l0UH 10% 24226 107102
428403 9140-0142 1 COIL FXD MCLDED RF CHCKE 2,2UM 0% 24226 101221
a2a4L4 9100-2265 COIL FX? MCLDED RF CHGKE 10uH 10% 24226 107102
A2K4LS 9100-2257 2 COIL FXD MOLDED RF CHOKE .B2UH 1% 24226 101820
A2A4L6 9100-2256 COIL FXD MOLDEO RF CHUKE «56UH 10% 24226 101560
A204L 7 9100-2265 COIL FXO MULDED RF CHGKE 10UH 10% 24226 101102
A244L8 9100-2256 COIL FXO MOLDED RF CHOKE .66UH 10% 13019 08-4426-3K
K244L9 9140-0158 23 COIL FXD MOLDED RF CHOKE 3.3UH 10% 28480 9140-0158
A2A4L10 9100-2256 COIL FXD MOLDED RF CHOKE .58UH 10% 13019 08-4426-3K
A2A401 1855-0081 1 TRANSISTOP J FET 215245 N CHAN D MODE €1 01255 2N5245
A284Q2 1053-0015 1 TRANSISTOR PNP S1 PD=200MW FT=500MHZ 249480 1853-0015
A2&4R1 €757~C384 13 RFSISTOR 2¢ 12 1256 F TC#=0¢=107 19701 MF4C1/8 TO 20RD F
A284K2 0757: 0920 3 RESISTCF 680 22 «125W F TC=0#-100 24546 C4=1/8=-T0=581~6
A24433 0757-0921 1 RESISTOR 750 22 .125W F TC=0+ 100 26546 C4 118 TO 751 G
A2A4R4 0757~0382 1 RFSISTW 1642 1%. 125 F TC=0¢ 100 19701 MF4C1/8 TO l6R2 F
A22435 0757-0917 4 RESISTOR 510 2% «125w F TC=0¢ 160 24546 €4 1/8 TO 511 G
A2A4%6 0757 0917 RESISTOR 510 2% «125W F TC=0+¢ 100 24546 C4 118 70 511 G
KA284R 7 0757-0917 RESISTOR 510 2% 1254 F TCe0+ 100 26546 C4 118 T0 511 G
A2n438 0757-0948 20 RESISTOR 10K 21 4125W F TC=0+ 100 24546 C4 1/8 TO 1002 G
A244R9 0757-0384 RESISTOR 20 12 +125W F TC=0+ 100 19701 MF4CL/8 TO 20R0 F
A284R 10 0757-0941 14 RESISTOR 51K 21 +125& F TC=0+ 100 24546 C4 118 TO 5101 G
A2A%R11 0757 0915 8 RESISTOR 430 22 ,125W F TCx=0+ 100 24546 C4-118 Td 431 G
A2848 12 0757-0384 RESISTOR 20 11 .125w F TC=0+ 102 19701 MF4C1/8 TQ 2080 F
A2a4R 13 0757-0915 RESISTOR 430 2% .125W F TC=0+ 100 24546 C4 1/8 TO 431 G
A2A4R14 0757-0508 4 RESISTOR 220 22 .125k F Ti=0+ 130 24546 C4 1/8 T0-221 G
A244015 0757-0904 1 RESISTOR 150 21 «125W F TC=0¢ 100 26566 C4 118 TO 151 G
A246R16 0757 0908 RESISTDR 220 21 «125W F TC=0+ 100 2454 6 C4 1/8 TO 221 G
A2A4RLT 0757-0948 RESISTOR 10K 21 .125W F TC=0+ 100 24546 C4 1/8 TO 1002 G
A2A4R18 0757-0941 RESISTOR 5+1K 21 41258 F TC=04 100 24546 C4 1/8 TO 5101 G
A284315 D757-0915 RESISTOR 430 22 «125W F TC=0+ 100 24546 C4 1/8 TO 431 G
A28 4R 20 07570384 RESISTOR 20 1% 125% F TC=0+ 100 19701 MF4CL/8 TO 20RO F
A2A4K 21 0757 0907 20 RESISTOR 200 21 .125W F TCe0¢ 100 24546 C4 118 TO 201 G
A2A4R 22 0757-0384 RESISTOR 20 1% .12SW F TC=0+ 100 19701 MF4C1/8 TO 20RO F
A244U1 1858 0004 IC CA3049 AMPL 02735 CA3049
A2A5 05340-60078 1 FILTFR ASSEMBLY, #2 28480 05340-66. 78
05340 20074 HOUS INGy FILTFR 28480 05340-20074
C5340-00031 1 COVERy HOUSIAG 28480 05340-00031
A2A5AL 05340 60076 1 BOARD, FILTER ASSEMBLY, #2 (SERIES1344A) 28480 05340 60076
(LOADED ON 05340-20076 BLANK BOARD)
A2A541C1 0180-1745 CAPACITOR FXDi 1.SUF+ 10% 20VDC TA 56289 1500155 X902042
A2A541C2 0180-1745 CAPACITOR- FXDi 1.5UF+ 10% 20VDC TA 56289 150D155X902042
A2A541C3 0160~3879 CAPACITOR FXD «01UF + 202 100#VOC CER 28480 0160 3879
A2ASALCS 0160-3879 CAPACITOR FXO «0LUF + 20% 100WVDC CER 28480 0160 3879
AZASALL 1 9100~ 1620 COIL FXD MOLDED RF CHOKE l5UH 10% 24226 151152
A2A501L 2 9100-1620 COIL~FXD MCLOED RF CHOKE 15UM 102 24226 151152
A2A5A1L3 9100~-2272 COIL FXD MOLDED RF CHUKE 47UH 102 24226 101472
A2ASALL% 9100-2272 COIL FXO MOLDED RF CHOKE 47UH 101 24226 101472
A3 05340-60001 1 MI-Z INPUT ACPLIFIER ASSEMBLY 28480 05340 60001
(SERIES 13484)
(LOADED ON ¢534C~20001 BLANK BTARD)
A3CL 0180 0106 21 CAPACITOR FXO: 60UF+-20% 6vDC TA SOLID 56289 1500606 X000682
43C2 0180-0374 20 CAPACITOR-FXD; 10UF+ 102 20v0C TA SOLID 56289 15001 06 X202082
A3C3 0180-0106 CAPACITOR FXD: 60UF+ 20% 6VDC TA SOLID 56289 1500606 X000682
A3C4 0170-0022 2 CAPACITOR FXD «1UF + 202 500WVOC PDLYF 28480 0170- 0022
A3CS 0180-0374 CAPACITOR-FXD3 10UF+~10% 20VDC TA SOLID 56289 1500106 X302082
A3CE 0160-0179 1 CAPACITOR- FXO 33PF +-5% 300wvOC MICA 28580 0160 0179
A3C7 0160-3277 CAPACITOR- FXD WOLUF + 202 50WVDC CER 284830 0160- 3271
a3c8 0160-3277 ] CAPACITOR. FXD «01UF + 202 50WvDC CER 28480 01603277
A3C9 0160-3277 = f{ CAPACITOR FXO .O1UF + 202 50WVOC CER 28480 0160 3277
A3C10 0140-0196 1 CAPACITOR- FXD L50PF + 52 300WVDC MICA 72136 DML 5F151J0300WVLCR
1
A3C11 0160-3277 / CAPACITOR-FXD «O1UF + 202 50WVOC CER 28480 0160- 3277
A3C12 0160-3277 CAPACITOR. FXD «O1UF ¢ 20% 50WVDC CER 28480 0160-3277
43C13 0160-3277 CAPACITOR-FXD «01UF + 20% 50WVDC CER 28480 0160- 3277
A3C14 0160-2327 CAPACITDR-FXO 1000PF + 202 100WVDC CER 28480 0160-2327
A3C15 0180-0197 CAPACITOR-FXDi 2.2UF+ 101 20VOC TA 56289 1500225X202042
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Reference HP Part . Mfr
; g Qty Description Mfr Part Number
Desianation Number Code
A3C 16 0180- 0197 CAPACITCR FXD3 2.2UF+ 10% 20V0C TA 56289 1500225X302042
A3C17 0l180~-0116 3 CAPACITCR-FXD: 6.BUF+ 10% 35VO( TA 56289 1500 &85 X203532
A3C18 0180-0116 CAPACITOR-FXO: 6.B8UF+ 0¥ 35vDC TA 56289 1500685K903582
A3CR1 1901-G040 36 DIODE-SWITCHING 30V 50NA 2NS DO 35 28480 1901 0040
A3CR2Z 190 1+-0040 OICDE-SWITCHING 30V 50NA 2NS NDO-35 2R480 1901~ 0042
A3CR3 1901-0040¢ DIODE=SWITCHING 30V 5ONA 2NS DO-35 28480 1901- 0040
A3CRG 1901- 0040 DIODE SWITCHING 30V 50NA 2NS 00-35 28400 1901-0040
A3CRS 1901-0376 2 DIODE~GEN PRP 35V 50NA 00-7 28480 1901-C376
A3CRE 1901- 0376 DIOOE GEN PRP 35V S0ONA DO-7 28430 1901-037%
A3CRY 1902-0025 10 DIODE~INR 10V 5% D=7 PD=.4WN TC=+.06% 04713 SZ 1u93e~-l82
A3CRE 1902-0025 DIODE=INR 10V 5%D0~7 PO=.4N TC=+.062 04713 §7 10939 182
A3CRY 1901-0535 7 DIODE~SCHOTTKY 28480 1901- 0535
A3CR10 1901-0535 DI 00 E-SCHCTTKY 28480 1901-05135
A3E 1 9170—ti029 4 CORE-SHIELDI NG BEAC 02114 56 590 65A2/74A
A3E2 9170=0029 CORE—SHIELDING BEAD 02114 56-590~65A2/4A
A3L1 9140-0114 4 COIL—FXO MOLDED RF CHOKE 132UH 1C% 24226 157102
A3.2 9140-0114 COIL—ZXO MOLGED RF CHCKE 1OUH 102 24226 151102
&3L3 9140-0114 COIL— FXO MOLOEO RF CHOKE 10UH 101 24226 151102
A3Lé 9 140-0114 COIL-FXO MOLDED RF CHOKE 10UH 10% 24226 151102
A3Ql 1855-0334 2 TSTR:S1 FET DUAL N-CHANNEL 17856 ON377
A3Q2 1853-0036 6 TRANSISTOR PNP SIL PO=310MW FT=2E07HI 04713 SPS-3612
A393 1854—-0215 10 TRANSISTOR NPN S | PD=350MW FT=300MHZ 04713 SPS 3611
A3R 1 0683-1035 3 RESISTOR 10K 52 «25% FC TC==4Q0/+700 01121 ce1o3s
A3R2 0757-0508 RESISTOR 220 2% .125w F TC=0+¢ 100 24546 C4—-118 TO-221-G
A3R3 0683—-1055 3 RESISTOR 1M 5% .25% FC TC==800/+300 01121 CR1055
A3R4 0751-0920 RESISTOR 680 2% .125W F TC=0+-100 24546 C4-1/8-T0=681'G
A3RS5 0757-0920 RESISTOR 680 2% .125W F TC=0+-100 24546 C4~1/8~TO-681-G
A3R& 068 3-1015 7 RESISTOR 100 51 «25% FC T(C==~400/¢500 01121 CR1015
A3RT 0757-0908 RESISTCR 220 21 «125W F TC=0# 100 24546 Cé= 118-TO-221:6
A3RE 0&58~ 3446 3 RESISTOR 383 11 .125w% F TC=0+ 100 16299 C4-1/8-TO0~383R-F
A3RO 0757-0913 1 RESISTOR 360 21 +125W F TC=0+~100 24546 C4-118-TO-361-G
A3R10 2100-2520 1 RESISTOR-TRWR 50 20% C SIDE=40J 1 TURN 30983 ET50X500
A3R11 0757-0%32 3 RESISTOR 2.2X 21 412%W F TC=0#+=100 24546 C4-1/8~70-2201-6
A3RI12 06831025 8 RESISTOR 1K 5% .25wW FC TC=~400/+600 ol121 ce1025
A3R13 0663-5105 9 RESISTOR 51 51 «25W FC TC=«400/+500 01121 CB5105
A3R 14 0157-0917 RESISTOR 510 2% «125W F TC=0+~100 24546 C4~1/8-T0~511 G
A3R15 0757-0925 1 RESISTOR 1.1K 21 «125W F TC=0+~100 24546 C4~1/8+T0-1101G
A3R16 06€3+6815 2 RESISTOR 680 52 25w FC TC==4D0/+600 o1121 cessls
A3R17 0683=3945 2 RESISTOR 390K 5% .25W FE TC==800/+500 01121 CB3945
A3R18 0683-3945 RESISTOR 390K 5% .25W FC Ti= 800/+900 01121 CB3945
A3R1S 0683-1135 2 RESISTOR 11K 51 «z25W FC TC==400/+800 01121 CB1135
A3020 0683-3345 3 RESISTOR 330K 51 «+25W FC TC=-E230/+900 01121 CB83345
A3R21 068343345 RESISTOR 33CK 5% .25 FC TC=-800/+900 ol121 CR3345
A3R22 NOT ASSIGNED
A3R23 0683-1135 RESISTOR 11K 5% ,25w FC TC==400/+800 01121 [:38 &3
A 3R 24 0757=-0944 2 RESISTOR &+8K 21 «125W F TC=04~100 24546 C4-1/8-70-6801~G
A3Ul 18200754 2 | C AMPL 28480 1820-0754
A3XUl 1200- 0475 7 CONNECTOR:1-CONT SKT .016 OIA 22526 75C6C=0 05
Ad 05340-60002 1 PHASE/QUAD DETECTOR ASSEMBLY (SERIES 1532A] 28480 05340— 60002
(LOADED ON©05340-20002 BLANK BOARD)
AsCl 0150-0093 6 CAPACITOR—FXD «01UF #80~20% 100WVDC CER 28480 0150-0093
A&L2 0150-0093 CAPACITOR—FXO «01UF +80~20% 100#VvDC CER 28480 0150-0093
A4C3 0150-0093 CAPACITOR—FXO «01UF +80=20% 100WVDC CER 28480 0150-0093
A4Ch 0150-0093 CAPACITOR—FXD «01UFf +80-20% 100wWYDC CER 28480 0150-0093
A4CS 0160-2255 1 CAPACITOR—FX0O 6+2°F ¢-.25PF 500WVYDC CER 28480 0160-2255 ’
Ael s 0150-0093 CAPACITOR=FXD JOLUF +80~20% LOOWVDC CER 28480 0150- 0093
A4CT 0140-0191 3 CAPACITOR<FXD 56PF +~5% 300wkvDC MICA 72136 DM15ES60J0300WVICR ¢
A4CE 0160-2307 4 CAPACITOR-FXO 47PF +=5% 300WYDC MICA 28480 0160-2307 i
ANCS 0150-0093 CAPACITOR-FXO «0lUF +80=20% 100wWVvDC CER 28480 0150~0093
A4C1C 0160-2307 CAPACITOR—FXD 47PF +~5% 30Q00WVDC MICA 28480 0160-2307
A&Cll 0160-2199 1 CAPACITOR—FXD 30PF +-51 300WVDC MICA 28400 0160-2199
A4C 12 0140-0176 4 CAPACITOR—FXO 100PF +-2% 300WYDC MICA 72136 DM15F101G0300WV1CR
A4C13 0140-0145 1 CAPACITOR-FXO 2Z2PF +-5% 500WVDC MICA 72136 DM15C220J0500WVICR
A4C 14 0160.2307 CAPACITOR—-FXO 47PF +=5% 300%vDC MICA 28480 0160-2307
A U15 0160-0155 2 CAPACITOR-FXO 3300PF +=10% 200%VDC POLYE 56289 252P33292
A4Cl6 0160-2307 oo CAPACITOR—FXO 47PF +-51 300WVvDC MICA 28480 0160-2307
AACRL 1901-0179 8 DIODE-SWITCHING 15V 50NA 750PS DO-7 28480 1901-0179
A4CR2 1901-0179 ’ DIODE—SWITCHING 15V 50NA 750PS 00-7 28480 1901-0172
A4CRZ 1901-0179 , ’ DIODE—SWITCHING 15V 50NA 750PS 00-7 28400 1901-0179
AACRS 1901-0179 ,j DIODE-SWITCHING 15V 50NA 750PS 00-7 28480 1901-0179
AURS 1901- 0022 e DIOOE~STABISTOR 10V 250NA 28480 1901- 0022
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HP Part o Mfr
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Designation Number Code
A4CRO 1901- 0179 DIODE~SWITCHING 15V 50NA 7S50PS DO~7 28480 1901-0179
A4CR7 1901-0179 DIODE~SWITCHING 15V 50NA 750PS DO=-7 28480 1901=0179
A4CRSB 1901-0179 DIODE~SWITCHING 15V 50NA 750PS DO 7 28480 1901-0179
A4CR9 1901+ 0179 DIODE-SWITCHING 15v 50NA 750PS 00-7 28480 1901-0179
AACR10 1901-0022 DIOCDE~STABISTOR 10V 250NA 28480 1901-0022
AdL 1 9140-0105 1 COIL—-FXD MOLDED RF CHOKE B8.2UH 10% 24226 151821
AdL2 9100-—-2257 COIL-FXD MOLOEO RF CHOKE .B82UHM 10X 24226 101820
AKL3 9140-0098 1 COIL—FXO MOLOEO RF CHCOKE 2,2UH l0% 24226 151221
A4LS 9100-2260 1 COIL-FXO MOLDED RF CHOKE 1.8UH l0% 76493 9230-26
A491 1854-0071 27 TRANSISTOR NPN SI1 PD=300MW FT=200MHZ 28480 1854 0071
A402 1854-0071 TRANSISTOR NPN S| PD=300MW FT=200MHZ 28480 1854-0071
A4Q3 1854-0071 TRANSISTOR NPN S1 PD=300MW FT=2CG0MHZ 2848C 1854~C0 71
A494 1854 —-0073 8 TRANSISTOR NPN S| TO-72 PO=200MW 28480 1854~ 0073
A405 1854~0073 TRANSISTOR NPN S1 TO-72 PD=200Mw 28480 1854-0073
A4Q6 1854~0073 TRANSISTOR NPN S1 TO-72 PD=200Mw 28480 1854-0073
A&R 1 0698-3440 4 RESISTOR 196 1% .125W F TC=0+-100 16299 C4+1/8~T0~196R-F
A&R 2 0698~3440 RESISTOR 196 1% .125% F TC=0+~100 16299 C4-1/8 TO-296R-F
A4R3 0698-3155 « RESISTOR 4.64K 1% .125W F TC=0+-100 16299 C4n1/8~TO=6641-F
A&RS 0757-0438 4 RESISTOR 5.11K 1% .125wW F TC=0+-100 24546 C41/8-T0~5111 F
AARS 07570438 RESISTOR 511K 1%.125W F TC=0+-100 24546 C4~1/8-T0=5111-F
ASR 6 0757~0401 1 RESISTOR 100 1% «125W F TC=0+-100 24546 C4-1/8-TO~101 F
A4R7 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 264546 C4~-1/8-TO~101 >F
A4AR 8 0698-0083 2 RESISTOR 1.96K 1% .125W F TC=0e¢- 100 16299 C4-118 TO-1961-F
A4R9 0698~3443 2 RESISTOR 287 1X .125W F TC=0+- 100 16299 C4~1/8-TO=2BTR-F
A&R10 0757-0924 18 RESISTOR 1X 2% «125W F TC=0+-100 24546 Cé4~1/8-TO~1001-G
A§R11 06980083 RESISTOR 196K 1% .125W F TC=0+ 100 16299 C4~1/8-T0=1961-F
A4R12 0698-3443 RESISTOR 287 1% «125W F TC=0+-100 16299 C4-1/8~T0-287TR=F
A4R 13 0757~0401 RESISTOR 100 12 .125W F TC=0+-100 24546 C4=1/8-TO-101~F
ASR 146 0757-0421 2 RESISTOR 825 1% <1258 F TC=0+ 100 24546 Cé4~1/6-TO=B25R~F
A4R1S 0698-3154 4 RESISTOR 4.22X 1% .125W F TC=0+-100 16299 C4~1/8B-T0~4221~F
AAR 16 0698~ 3154 RESISTOR 4.22K 1% .125W F TC=0+-100 16299 C4~1/8~T0~5221~F
A4R 17 0757-0416 5 RESISTYOR 511 1X .125W F TC=0+-100 24546 C4~1/8-T0~511R-+F
A&R18 0757-0199 3 RESISTOR 21.5K 1% ,125W F TC=0+-100 24546 C4~1/8-T0=2152F
A4R19 0757-0924 RESISTOR 1K 2% .125W F TC=0+100 24546 C4~178-T0~1001=G
A4R 20 0757-0199 RESISTOR 21.5K 1% .125W F TC=0#+-<100 24546 C4~1/8~T0-2152~F
A4R21 0757-0401 RESISTOR 100 1X .125W F TC=0+-100 24546 C4~1/8 TO-101-F
A4R22* 0757-0030 RESISTOR 1.8K 2% .125W F TC=0+-~100 28480 0767-0930
A4R23 0757-0924 RESISTOR 1K 2% .125W F TC=0+-100 24546 C4-1/8=T0=1001~G
A&R 24 0757-0401 RESISTOR 100 1% .125W F TC=0+~100 24546 C4~1/8<T0-101~F
A4R 25 0698~3439 3 RESISTOR 178 1% .125W F TC=0+~100 16299 C4+1/8-TO~1TBR-F
A&R 26 06983154 RESISTOR 4.22K 1% .125W F TC=0+-100 16299 C4~1/8-T0-4221+F
A&R27 0698-3154 RESISTOR 4.22K 1% .125W F TC=D+-100 16299 C4-1/8-T0~4221-F
AAR28 0757-0416 RESISTOR 511 1% 125w F TC=0+ 100 24546 C4~1/8~T0-511R-F
A4R 29 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4~1/8-TO-5111=F
A4R 30 0690 —3437 1 RESISTOR 133 1% .125W F TC=0+-100 16299 C4-1/8~T0~133R~F
A4R 31 0698-3157 1 RESISTOR 19.6K 1% .125W F TC=0+~100 16299 Cé~1/8-TO~1962~F
A5 05340-60003 1 SEARCH ASSEMBLY 28480 05340-60003
(SERIES 1220A)
(LOADED ON 05340-20003 BLANK BOARD)
ASC1 0180-~0228 7 CAPACITOR=FXD; 22UF+~10% 15VDC TA~SOLID 56289 150D226X901582
A5C2 0180~-0228 CAPACITOR~FXD; 22UF+~10%T 15VDC YA-SOLID 56289 150D226X901582
ASC3 0180-0228 CAPACITOR-FXO; 22UF+=~10% 15¥VDC TA-SOLID 56289 1500226 X901582
ASC4 0160-3277 CAPACITOR-FXO «0lUF +-20% 50WVDC CER 28480 0160-3277
ASCS 0160-3277 CAPACITOR-FXO +01UF +-20% 50WVDC CER 28480 0160-3271
ASC6 0160~ 3277 CAPACITOR-FXO .01UF +-20% 50WVCC CER 28480 0160~3277
ASCY 0180—0376 1 CAPACITOR-FXO: +4TUF+~10% 35vDC TA 56289 1500474 X9035A2
ASC8 0160-3060 14 CAPACITOR-FX0O «l1UF +-20% 25W¥DC CER 28480 0160~3060
ASCR1 1902-0041 2 DIODE=ZNR S.11V 5T 00-7 PD=.4W TC= ,009% 04713 Sz 10939-98
ASCR2 1902-0041 DIODE=INR 5411V 5X DO~7 PD=.4W TC=~,009% 04713 SZ 10939-98
ASCR3 1901-0025 8 OIWPCEN PRP 100V ZOONA W-7 28480 1901-0025 \
ASCR4 1901-0025 DIGDE~GEN PRP 100V ZOONA DO~7 28480 1901-0025
ASCRS 1901~ 0040 OIODE-SWITCHING 30V 50NA 2NS DO-35 28480 1901-0043
ASL1 9140-0137 7 COIL-FXO MOLDED RF CHOKE 1MH 5% 24226 197104
ASL2 9140-0137 COIL-FXO MOLDED RF CHOKE IMH 5% 24226 191104
ASL3 9140-0137 COIL~FXD MOLDED RF CHOKE 1MH 51 24226 197104
A591 1855—0052 1 TRANSISTOR MOSFET P-CHAN D~MODE T0--92 ST 07263 2N4360
A5Q2 1854 —-0215 TRANSISTOR NPN S| PD=350MW FT=300MHZ 04713 SPS 3611
ASQ3 1854-0215 ) TRANSISTOR NPN SI PO=350MN FT=300MHZ 04713 SPS 3611
A5R1 07570948 '/ RESISTOR 10K 2% .125W F TC=0+ 100 24546 C4=1/8+T0=1002-6
ASR2 0757-0902 2 RESISTOR 120 2% «125W F TC=0+4+=100 24546 C4~1/8-TO0~121-G
ASR3 0757-0902 j \ RESISTOR 120 2% 125w F TC=0+ 100 24546 C&-1/8=T0~121-G
AS5R4 0757-0948 ) [ RESISTOR 10K 2% +125W F TC=0+=100 24546 C4»1/8~T0-1002-6
ASRS 0757-0941 ‘ RESISTOR 51K 2% .125W F TC=04~100 24546 C4~1/8-T0=5101+G
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ASR& 0757=0941 RESISTOR 5.1K 2% 4125W F TC=04-100 24546 C4—-118-T0-5101-G
ASR7 0757=0948 RESISTOR 10K 2% ,125wW F TC=0+-100 24546 C4v1/8+-7D~1002-G
ASRS8 0757-0927 3 RESISTOR 1.2K 2% .125w F TC=0#+-100 24546 C4~1/8+T0=1301-G
ASR9 0757-0931 24 PESISTOR 2K 2% ,125W F TC=0+-100 24546 C4-118-TO-2001-G
ABR10 0757-0931 RESISTOR 2K 2% «125« F TC=0¢-100 24546 C4~1/8-T0-2001~6
AS211 0757-0940 3 RESISTOR 4.7k 22 ,125W F TC=0+100 24546 C&~1/8 TO-4701-G
A5R]12 0757-0465 4 RESISTOR 100K 1% ,125W F TC=0¢=100 24546 C4é- 1/8=TO~1003-F
A5R13 0757-0966 1 RESISTOR 26K 2% «125W F T{=0+-100 24546 C4- 118-t0-5602=G
ASR14 0757-0465 RESISTOR 100K 1% .125W F TC=0+100 24546 C4~1/8-TO~1003-F
ASR1S 2100-2514 1 RESISTOR-TRMR 20K 10% C SIDE-ADOJ 1-TURN 30983 ET50%W203
ASR1e 0757-0950 2 RESISTOR 12K 2% 125 F TC=0+- 100 24546 Cé4~1/8-TO-1202-G
ASR17 0757-0948 RESISTOR 10K 2% .125wW F TC=0+~100 24846 C4~1/8-T729-1002~6
ASR18 0757-0465 RESISTOR 100K 1% .125w F TC=0¢=100 24546 C4~1/8~T0~1003=F
ASR1% 0757-0924 RESISTOR 1K 2% .125W F TC=0+-100 24546 C4-1/8-70=1001-G
ABR20 0757-0465 RESISTOR 100K 1% .125W F TC=0+=100 24546 C4-118-T0O-1003-F
A5U1 1826~0073 9 IC:LINEAR 28480 1826~0073
A5U2 1826~0073 IC:LINEAR 28480 1826— 0073
A5,2 1826+0073 IC:LINEAR 28480 1826-0073
AS5U4 1826—-0073 | C:LINEAR 28480 1826-0073
A5US 1820~0537 2 IC SN74 13 N SCHMITT 01295 SNT4L3N
A6 05340-560004 1 SEARCH PROGRAMMER ASSEMBLY 28480 05340-60N0%
(SERIES 12444)
(LOACED ON 05340-20004 BLANK BOARD)
a6cl 0180-0291 2 CAPACITOR—FXO; 1UF#=10% 35vDC TA-SOLID 56289 150D0105X903542
A6C2 01301743 CAPACITOR—FXO; «lUF#+-10% 35VDOC TA-SOLID 56289 15001 04 X9035A2
A6C3 01801743 CAPACITOR—-FXO; «lUF#=10% 35vVDC TA-SCLID 56289 1500104 X9035A2
A6C4H Cl8C~17423 CAPACITOR—FXO0; «lUF+=10% 35vDC TA-SOLID 56289 1500104 XS03542
A6CS 0x80-0197 CAPACITOR—FXO; 2+2UF+—10% 20VDC TA 56289 1500225X5020A2
LY ) 0180-0197 CAPACITOR—FXO; 2+2UF#-10% ZOVOC TA 56289 1500225 X90204A2
A&CT 0180 0197 CAPACITOR=FXD; 2.2UF+=10% ZOVOC TA 56289 1500225X3220A2
AeCB 0180~ 0197 CAPACITOR—FXO; 2.2uF+-10% ZOVOC TA 56289 1500225X902042
AeCS 0180-0197 CAPACITOR—-FX0; 2.2UF+=10% ZOVOC TA 56289 1500225X90204A2
A6ClO 01390 0197 CAPACITOR—FXO: 2.2UF+=10% 20vDC TA 56289 1500225X902 042
AGCR] 1901~0040 DIODE— SWITCHING 30V 50NA 2NS 00-35 28480 1901-0040
ASCR2 190 1-0040 OIWE— SWITCHING 30V 52NA 2NS 00-35 28480 1901-0040
AGCR3 1901-0040 CIODE~SWITCHING 30V 50NA 2KS DO-35 28480 190 1-0040
A6CR4 1901-0040 CIOOE—-SWITCHING 30V 50NA 2NS 00-35 28480 1901-004C
A6CRS 1901=2C4Q OIOOE-SWITCHING 30V 50NA 2NS DO« 35 28480 1901-0040
ABCRS 1901-0040 OIOOE— SWITCHING 30V 50NA 2NS DC=35 28480 1901-0040
AG6CR7 1901-0040 DIODE-SWITCHING 30V S0NA 2NS 00-35 28480 1901-0d4d
L6CRB 1901-0040 DIODE-SWITCHING 30V 50NA 2NS DO-35 28480 1901~ 0040
A6CRS 1901-0040 DIODE—SWITCHING 30V 50NA 2NS 00-35 28480 1901- 0040
A6CR10 15¢ 1-0040 DIODE—-SWITCHING 30V SONA 25§ NO0-35 28480 1901-0040
A6CRLL 1901-0040 DICOE~SwITCHING 30V 50NA 2NS 00-35 28480 1901-0040
AGCRL2 1901-0040 DIODE~SWITCHING 30V 50NA 2NS 00-35 28480 1901-0042
460313 1902-0025 OIOOEZNR 10V 51 DO+7 PD=,4W TC=+,06% 04713 SIZ 10939.182
ASCR14 1902-0025 OIOOE-ZNR 10V 51 DC~7 PD=.4W TC=+,06% 04713 sZ 10939-182
A6CR1S5 1902-0025 OIOOE—ZNR 10Y 5% 00-7 PD=.&kW TCx+,056% 04713 SZ 10939~182
A6CR16 1902-0025 OIOOE-ZNR 10V 51 00-7 PD=.4W TC=+.06% 04713 SIZ 10939-182
A6CRl7 1902-0025 DIODE—-ZNR 10V 5% DO~7 PD=.4W TC=+4.06% 04713 SZ 10939 182
A6CRLE 1902-0025 OIOOE—-ZNR 10V 52 DO+7 PD=.&W TC=+.062 04713 SZ 10939 182
A6CRLY 1901-0040 OIOOE-SWITCHING 30V S50NA 2NS 00 35 28480 1901-0040
AsL 1 G140~0210 3 COIL—FXD MOLDED RF CHOKE 100UH 5% 24226 151103
A691 1855-0020 12 TRANSISTOR CFET N=CH&N D=MODE TO-18 SI 28480 1855-0020
A692 1855-0020 TRANSISTOR J—FET N=CHAN 0-MODE T0D=-18 SI 28480 1855-0020
A693 1855-0020 TRANSISTOR J—FET N-CHAN 0-MODE TO-18 SI 28480 1855-0020
A694 18550020 TRANSISTOR J-FET N~CHAN D-MODE TO-18 SI 28480 1855-0020
A695 1855— 0020 TRANSISTOR J—FET N-CHAN 0-MODE TO-18 §I 28480 1855-0020
A696 1855=0020 TRANSISTOR J—FET N=CHAN D-MODE TOD-18 SI 28480 1855-0020
AB97 1855-0020 TRANSISTOR J—FET N—CHAN 0-MODE TO=18 S| 28480 1855-0020 .
A698 1855-0020 TRANSISTOR J—FET N-CHAN D=MODE TO-18 S| 28480 1855— 0020 \
AECS 1855-0020 TRANSISTOR J—FET N-CHAN 0-MODE TO=18 SI 28480 1855-0020
A6910 1855-0020 TRANSISTOR J—FET N-CHAN 0-MODE TO-18 SI 28480 1855-0020
A&011 1855-0020 TRANSISTOR CFET N—CHAN D-MODE TO~18 S| 28480 1855-0020
A6912 1855-0020 TRANSISTOR J—FET N-CHAN 0-MDOE TO-18 S1 28480 1855-0020
AsR 1 0698— 34M 2 RESISTOR 31¢ 1% .125W F TC=0+-100 16299 Ch21/8+TO=316R~F
A6R2 0658~3444 RESISTOR 316 1% «125w F TC=0+-100 16299 C4-118-TO-316R-F
A6R3 0757—- 0955 3 RESISTOR 20K 2% 125w F TCw=O0+=100 24546 Cé~1/8=T0=2002-G
AER 4 0698— 7185 12 RESISTOR 220K 5% .125w CC TC=C+l176 01121 BB2245
A6RSB 0757-0907 oy K‘ RESISTCR 200 2% +125W F TC=0+-100 24546 C4=-1/8-TO-201-6
ABRE 0698 7185 ! RESISTOR 220K 51 «125K CC TC=0+1176 01121 882245
AERT 0757-0916 5 RESISTOR 470 21 .125w F TC=0+-100 24546 C4-118-TC=§71-G
A6RB 0698-7185 ; l RESISTOR 220K 5% «1256 CC TC=0+L176 01121 882245
ALRS 0757-0924 ,/ RESISTOR 1K 21 4125W F TC=0+-100 245486 C4~1/8-T0~1001-G
AGR10 0&698-7185 RESISTOR 220K 5% .125W Ct TC=0+1176 01121 882245
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A6R11 0757-0931 RESISTOR 2K 21 1254 F TC=0+¢-100 24546 C4-1/8-T0-2001+6G

A6R12 0698-7185 RESISTOR 220K 51 .125w CC TC=0e1176 01121 082245

A6R 13 0757-0935 1 RESISTW 3K 2% .125W F TC=0+—100 24546 C&~1/8 TO-3001-6
FACTORY SELECTED PART

AR 14 06987185 RESISTOR 220K 51 .125W CC TC=0+1176 01121 002245

A6R15 0757 0942 1 RESISTOR 56K 2T .125W F TC=0+100 24546 C4-1/8-TO~5601~G
FACTORY SELECTED PART

AGR 16 0698 3376 6 RESISTOR 43 51 .125W CC TC=0+588 01121 BB4305

ABR17 0698~3376 RESISTOR 43 51 «125W CC TC=0+588 01121 884305

A6R18 0698-3376 RESISTOR 43 51 «125W CC TC=0+588 01121 884305

A6R19 0698~ 3376 RESISTOR 43 51 1254 CC TC=0+588 01121 884305

A6R 20 0698-3376 RESISTOR 43 51 .125W CC TC=0+588 01121 884305

AG6R 21 0698~3376 RESISTOR 43 51 «125W CC TC=0+588 01121 884305

A6R 22 0698-8072 1 RESISTOR 39K 51 4125W CC TC=0+-850 01121 883935

A6R23 0698-5182 RESISTOR 3.9K 51 .1250 CC TC=0+882 01121 683925

A6R24 06986242 RESISTOR 1.2K 51 «1254 CC TC=0+882 01121 BB1225

A6R25 0698-5996 1 RESISTOR 560 5% .125W CC TC=0+882 01121 885615

A6R26 0698~5175 1 RESE STOR 360 5% .125W CC TC=0+882 01121 883615

AB6R27 0698-5174 RESHESTOR 200 51 «125W CC TC=0+882 01121 882015

A6R 28 0698~7185 RESISTOR 220K 5% .125W CC TC=0+1176 01121 882245

AéR 29 06987185 RESISTOR 220K 51 .125W CC TC=0+1176 01121 882245

A6R 30 0698-7185 RESISTOR 220K 51 «125W CC TC=0+1176 01121 BB2245

AG6R 31 0698-7185 RESISTOR 220K 51 .125W CC TC=0+1176 01121 882245

A6R 32 0698-7185 RESISTOR 220K 51 .125W CC TC=0+1176 01121 BB2245

A6R 33 0696-7185 RESISTOR 220K 51 «125W CC TC=0+1i176 01121 862245

ABR 34 0698+ 6294 6 RESISTOR 47K 5f «125W CC TC=0+832 01121 864735

A6R 35 0698-6294 RESISTOR 47K 52 «125W CC TC=0+882 01121 684735

ABR36 0698~-6294 RESISTOR 47K 51 «125W CC TC=0+882 01121 884735

A6R 37 0698-6294 RESISTOR 47K 51 .125W CC TC=0+882 01121 884735

ABR38 0698-6294% RESISTOR 47K 52 .125W CC TC=0+882 01121 BB4T35

A6R39 0698 6294 RESISTW 47K 52 <1250 CC TC=0+882 01121 884735

A6R 40 0698~ 5999 6 RESISTOR 4.7K 5% .125W CC TC=0+882 o121 864725

A6R 41 0698-5999 RESISTOR 4.7K 51 .125W CC TC=0+882 01121 664725

A6R42 0698~5999 RESISTOR 4.7K 51 .125W CC TC=0+882 01121 684725

A6R4&3 0698~5999 RESISTOR 4.7X 5% .125W CC TC=0+3882 01121 884725

AGR &4 0698-5999 RESISTOR 4.7X 51 .125W CC TC=0+882 01121 884725

A6R4LS 0698-5999 RESISTOR 4.7K 5% .125%W CC TC=0+882 01121 864725

A6U1 1820~0577 1 ICs SNT416Ns INVERTER 01295 SNT&16N

AbU2 1820-0214 2 IC:TTL BCD~-TOC-DECI UAL DECODER 01295 SN7442N

A6U3 1820- 0054 16 1C:SNT400N 01295 SNT400N

A6U4 1820-0765 1 IC SN74 197 N COUNTER 01295 SNT419TN

AbUS 1820-0207 1 1C MV 07263 9601PC

A7 05340-60005 1 OC AMPLIFIER/COMPENSATOR NO. 1 ASSEMBLY 26480 05340-60005
(SER IES 1220A)
(LOADED ON 05340~20005 BLANK BOARD)

A7C1 0160-0205 1 CAPACITOR~FXD LOPF #~5% 500WVDC MICA 28480 0160-0205

ATC2 0180-0106 CAPACITOR-FXO0; 60UF+-20% 6YDC TA-SOLID 56289 1500606 X000682

A7C3 0180-0160 2 CAPACITOR-FXO: 22uUF+=20% 35VDC TA-SOLID 56289 150D226X0035R2

ATC4 0180-0160 CAPACITOR-FXO: 22UF+-20% 35vDC TA~SOLID 56289 1500226 X0035R 2

ATCS 0160-2230 1 CAPACITOR=FXD 3300PF +-S% 300WVDC MICA 28480 0160-2230

ATCE 0140-0177 1 CAPACITOR-FXD 400PF +-1% 300WVDC MICA 72136 DM1 5F401F 03 OOWVLCR

ATC? 0160-2055 16 CAPACITOR-FXD ~0lUF #80-20% 100wWYDC CER 28480 0160-2055

ATC8 0160-2055 CAPACITOR=FX0 «01UF +80-20% 100wWVDC CER 28480 0160-2055

ATCY 0160-2055 CAPACITOR—-FXO «01UF +80-20% 10QWvDC CER 28480 0160-2055

A7C10 0160-2055 CAPACITOR-FXD «0IUF +80-20% 100&VDC CER 28480 0160-2055

A7C 11 0180-0117 1 CAPACITOR-FXO: 2.TUF+-10% 35v0C TA 56289 1500275963582

ATC12 0180-0374 CAPACITOR-FXO; 1lO0UF+~10Xx 20VOC TA~SOLID 56289 1500106 X302082

ATC13 0160-0138 1 CAPACITOR—FXO <047UF +~10% 200WvDC POLYE 28480 0160-0138

ATC1l4 0180-1743 CAPACITOR-FXD: «lUF+=101 35¥DC TA~SOLID 56289 1500104 X9035A2

ATCR1 1901-0040 OIOOE-SYITCHING 30V 50NA 2NS DO-35 28480 1901-0040

ATCR2 1901-0040 DIODE-SWITCHING 30V 50NA 2NS DO-35 28480 1901-0040

ATCR3 1901-0025 DIODE—-GEN PRP 100V 200NA W-7 28480 1901-0025

ATCRS 1901-0025 OIOOE-GEN PRP 100V ZOONA DO-T 28480 1901-0025

ATCRS 1901-0025 DIODE—-GEN PRP |00V ZOONA 00-7 28480 1901-0025

ATCRE 1901-0025 DIODE-GEN PRP IOOV ZOONA DO=T7 28480 1901-0025%5

ATCRT7 1901-0025 OIOOE—-GEN PRP 100V ZOONA W-7 28480 19C1-0025

ATCRS 1901-0025 DIODE—GEN PRP 100v ZOONA W-7 28480 1901-0025

A7L1 9140~ 0096 6 COIL—FXD UOLOEO RF CHOKE 1uH 101 24226 151101

ATL2 9140-0096 COIL-FXO UOLOEO RF CHOKE 1UH 101 24226 | 151101

ATL3 9140-0096 ! {(’ COIL-FXO UOLOEO RF CHOKE 1uH 101 24226 151101

ATLS 9100 — 2249 . 1 COIL-FXO UOLOEO RF CHOKE «15UH 101 24226 101150

A701 1853~0020 | ["9 TRANSISTOR PNP S1 PD=300MN FT=150MHZ 28480 1853-0020

A782 1853~0020 TRANSISTOR PNP S1 PD=300MW FT=150MHZ 28480 1853-0020

A793 18530036, TRANSISTOR PNP SIL PD=310MN FT=2507HL 04713 SPS—-3612

ATQ4 1854 — 0215 | TRANSISTOR NPN SI PDO=350MW FT=300MHZ 04713 SPS 3611

A705 1854-0215 TRANSISTOR NPN SI.PD'35ONN FT=300MHZ 04713 SPS 3611
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Table 6-1. Replaceable Parts,5340A Standard Instruments
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Reference Qty Description Mfr Part Number
Designation Number Code
ATQb 1854~0215 TRANSISTOR NPN S1 PD=350MW FT=300MNZ 04713 S5PS 3611
ATQT 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 5PS 3611
A708 1854=0215 TRANSISTOR NPN S1 PO=350MW FTe300MHZ 04713 SPS 3611
ATQ9 18530036 TRANSISTOR PNP SIL PD=3l0Mw FTm2207H2 04713 SPS=3612
ATRA1 C656= 3451 1 RESISTOR 132K 1% ..25¢ F TC=0¢=100 16299 Cé= 118-TO-1333-F
ATR2 0757-0924 RESISTOR 1K 2% +125% F T{=0+=-i00 24546 C4-118-TO-1001G
ATR3 0757-0416 RESISTOR 511 1% +.25w F TC=0+- 100 24546 C4-118 TO-511R F
ATRS 0757-0931 RESISTOR 2K 2% «125W F TC=0+-100 24 546 C4-1/8 TO-2001-G
ATRS 0757-0948 RESISTOR 10Kk 2% «125W F TC=0+ 100 24546 Ch~1/8-T0~1002~G
ATRE 0698- 2260 1 RESISTOR 4é4K 1% .125W F TC=0+=100 03888 PMESSS
ATRT 0757-0932 RESISTOR 242Kk 2% 125w F TC=0+=100 24546 Cé4-1/8-70-2201- G
ATRE 0683~2005 1 RESISTOR 20 52 «25W FC TC==403/+4500 01121 CB82005
ATRS 0757-0316 2 RESISTOR 422 1% .125W F TC=0+~100 24546 Ch=1/8-TO~42R2 F
ATR10 0757-0421 RESISTOR €25 1% .125w F TC=0+-100 24546 C&-1/8-TDO-B25R~F
ATR11 0757- 0952 4 RESISTOR 15K 22 «125W F TC=0+-100 24546 C4->1/8+~T0=1502 G
ATR12 0757-0952 RESISTOR 15K 2% «125W F TC=0+ 100 24546 C4-1/8-T0=1502-G
ATR13 2100-2574 5 RESISTOR—TRMR 500 10% € SIDE-AGJ 1-TURN 30983 ETSOXS0L
ATR 14 0757—- 0931 RESISTOR 2K 22 41250 F TC=0+~100 24546 C4-1/8-TO-2001-G
ATR 15 0757-0931 RESISTOR 2k 22 .125¢ F TC=0+-100 24546 C4-1/8-TO-2001-G
ATR 16 0757-0931 RESISTCR 2K 2% .125W F TC=0+-100 24546 Chnl/8-TDn20010C
ATR 17 0757-0931 RESISTOR 2K 2% .125¢ F TC=Ce-100 24546 C&4~1/8-T0~2001=G
ATR18 0757-0949 1 RESISTOR 11k 2% «12%W F TC=0+-100 24546 C4-118-TO-1102-G
ATR1S 0757-0941 RESISTOR 5.1K 22 125w F TC=Q+=100 24546 C4~1/8-TO-5101L-G
ATR 20 0757-0931 RESISTOR 2K 22 ,125w F TC=0+-100 24546 C4+1/8~T0~2001-6G
ATR21 0683-0685 3 RESISTOR 68 5X «25% FC TC==400/+500 01121 CR68GS
ATR 22 0757-0924 RESISTOR 1x 22 2125w F TC=0+100 24546 C4~118-TO-D01-G
ATR23 0757-0952 RESISTOR 15K 22 .125# F TC=0+ 100 24546 C4 1/8°TO=1502-G
ATR 24 0757-0316 RESISTOR 42.2 1X .125w F TC=0+=100 24546 C&4-1/8-TO0=4252-F
ATR25 2100~2517 2 RESISTOR-TRMR 50k 101 C SIDE~ADJ |-TURN 30983 ETEOXxE502
ATR 26 0757-0931 RESISTOR 2K 2% .125W F TC=0+=100 24546 C4~1/82T70-2001<C
ATR27 2100=2¢&32 2 RESISTOR-TRHR 100 10%C SIDE-AOJ 1-TURN 30983 ETS0X101
ATR 28 0757-0941 RESISTOR 541K 22 .125W F TC-0Of—100 24546 C4~1/8T0O=3101-G
ATR 29 0757-0923 1 RESISTOR 910 2X «125W F TC=0+-100 24546 C4+1/8=T0~911~+G
ATR30 0757-0948 RESISTOR 10k 2% .125W F TC=0+-100 24546 C4~1/8-T0~1002"G
A7R 31 0757-0924 RESISTOR 1K 22 «1Z5Ww F TC=0e¢-100 24546 C4~1/8-TO~1001=G
ATR 32 0757-0378 1 RESISTOR 11 1T «125W F TC=0+~100 19701 MF4CL1/8«T0 11RO F
ATR33 0683~0685 RESISTOR 68 5% «25W FC TC==400/+500 01121 CB68GS
ATR 34 0757-0931 RESISTW 2K 22 125w F TC=0+-100 24546 C4-1/8+T0~2001+6G
ATR35 0757-0941 RESISTOR S«1K 22 <1250 F TC=QJ+=100C 24546 C4-1/8~T0~5101<G
ATTP1 0360-0124 19 TERMINAL—STUD SPCL PRESS MTG 28480 0360- 0124
ATTP2 0360-0124 TERMINAL-STUO SPCL PRESS MTG 28480 0360-012%
ATTP3 0360-0124 TERMINAL-STUO SPCL PRESS MTG 28480 03600124
ATTPe 0360~0124 TERMINAL—STUD SPCL PRESS ™MTG 28480 0360-0124
ATTPS 0360-0124 TERMINAL—STUD SPCL PRESS MTG 2848C 0360- 0124
ATTPE 0360~0124 TERMINAL-STUO SPCL PRESS MTG 28480 0360-0124
ATTPT 0360~0124 TERMINAL=STUD SPCL PRESS HTG 28480 0360-0124
ATUL L826~0021 2 IC VOLTAGE FOLLOWER 27014 LM310H
Y] 05340— 60006 1 BANDPASS FILTER/PHASE DETECTOR ASSEMBLY 28480 05340-62006
(SERIES 12204}
— (LTACED ON 05340-20006 BLANK BOARD)
ASCL 0160-2227 1 CAPACITOR-FXO 2400PF +-52 300KVDC MICA 28480 0160~-2227
ABC2 0180-0374 CAPACITOR—-FXO; 10UF+~10% ZOVOC TA=SOLID 56289 1500106 X302082
ABC3 0180-0374 CAPACITOR-FXO: 1QUF+=10% 20v0C TA-SOLID 56289 15001 06%502082
ABC4h 0180~0374 CAPACITOR-FXO: 10UF+~10% ZOVOC TA-SOL 10 56289 1500106X902082
ABCS 0180-0374 CAPACITOR-FXO: 10Uf+~10% ZOVOC TA-SOLID 56283 1500106 Xx902082
ABCSE 0160~3060 CAPACITOR-=FXO «lUF +=20% 25WvV0C CER 28480 0160-3060
&8C7 0160-3060 CAPACITOR—=FXO «1UF +~=20% 25wWvCC CER 28480 0160-3060
ABCB 0160~3060 CAPACITOR—FXO +1UF +-20% 25wWVOC CER 28480 0160-3060
ABCSY 0160-3060 CAPACITOR—-FXO «1UF +=20% 25wWv0C CER 28480 0160~ 3060
A8C 10 0160~0161 3 CAPACITOR—FXD «01UF +-10% 200WVDC POLYE 56289 292P103 92 l
ABC11 0140-0221 1 CAPACITOR-FX0 220PF +-1% 300WVYDC MICA 72136 DM15F22150300WV1C
ABCL2 0160-0161 CAPACITOR—FXD «01UF +=10% 200w¥DC POLYE 56289 292P10392
ABC 13 0160-3060 CAPACITOR-=FXO «1UF +=20% 25wWv¥0C CER 28480 0160~-3060
ABC1lé 0160~0161 CAPACITOR- FXD «01UF +-10% 200wvOC POLYE 56289 292710292
ABC15 0160~2220 1 CAPACITOR—=FX0O 1200°F +-52 200wWYOC MICA 28480 0160-2220
ABC1¢ 0160-3060 CAPACITOR-FXO «1UF +-202 25wvCC CER 28480 0160-3060
ABC 17 0160-3060 CAPACITOR-FX0O «1UF +=20% 25wv2C CER 28480 0160-~3060
AsCle 0140-0234 1 CAPACITOR-FXO 500PF +-1% 300WVDC MICA 72136 DM15F501F0300wWV1C
ABC1S 0160-0174 - I ¥ CAPACITOR—FXO «4TUFf +80-20% 25wWvOC CER 56289 SC1187=CML
A&C 20 0160-3060 , CAPACITOR-FX0O «1UF +~20% 25wVYQC CER 28480 0160~-3060
1
A8C21 0160-3060 ’ ‘ CAPACITOR-FXO «1UF +=z0% 25%WVIC CER 28480 0160-3060
ABC22 0180~0228 ¢ { | CAPACITOR=FXD:i 22UF+-10% LSVOC TA-SOLID 56289 1500226X3015R2
A8C23 0180-0210 i3 CAPACITOR—FXO: 3.3 JFe=20% L5YDC TA 56289 1500335X0015A2
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Reference HP Part " Mfr
> . Qty Description Mfr Part Number
Designation Number Code
ABCR1 1502-:31 82 2 DIODE-ZNP 12.1V 5% DO- 7 PD=.4W TC=+.0647 04713 SZ 10939,206
ABCR2 1902-0025 OIOOE-ZNR 10V 5X 00-7 PD=.4W TC=+,06% 04713 SZ 10939-182
ABCR3 1902-0025 DIODE-ZNR 10V 51 00-7 PD=.4W TC=+,06% 04713 S 10939.182
ABL 1 9140-0118 4 COIL—-FXO MOLDED RF CHOKE 500UH 5X 24226 197503
ABL2 9140-0118 COIL—-FXD HDLCED RF CHOKE 500UH 51 24226 197503
ABL3 9140-0118 COIL«-FXD MOLDED RF CHOKE 500UH 5X 24226 197503
ABLA 9140-0118 COIL—-FXD MOLDED RF CHOKE SOOUK 51 24226 19/503
ABQ1 1855-0334 TSTR:S1 FET WAL N-CHANNEL 17856 DN3T77
A802 1855— 0380 1 TRANSISTOR HCSFET 2N4251 N-CHAN E-MODE 04713 2N&35]1
ABR1 0698~3150 3 RESISTOR 2437K 1% .125W F TC=04=100 16299 C4~1/8~T0=23T71~F
ABR2 0757-0934 7 RESISTOR 27K 22 +.1254 F TC=0+-100 24546 C4-1/8~T0=2701=6G
ABR3 0698~3433 2 RESISTOR 28.7 1% .125W F TC=0¢=100 03888 PMES5~1/8-~T0 2BR7-F
ABRG 0698~3155 RESISTOR 4«84K 1% .125W F TC=0+-100 16299 C4-118-TO-4641-F
ABRS 0757-0424 2 RESISTOR 1.1K 1% 125w F TC=0¢=100 24546 C4=1/8~T0=1101-F
ABRS 0757-0911 3 RESISTOR 300 2% .125W F TC=0+-100 24546 C4=1/B-T0~301-G
ABRT 0757-0385 1 RESISTOR 22.1 1% .125W F TC=0+~100 19701 MF&4C1/8-T0-22R1~F
ABRS 0698~31 32 1 RESISTOR 261 1% <125W F TC=0+-100 16299 Cé~1/8~T0-2610-F
ABR9 0757 - 0424 RESISTOR 1.1K 1% .125% F TC=0+100 24546 C4-1/8~T0-1101-F
ABR10 0T757-0948 RESISTOR 10K 21 .125W F TC=0+-100 24546 C4-1/8~70-1002~G
A8R 11 0698-3433 RESISTOR 28.7 1% 125K F TC=0+~100 03888 PMES5~1/8~TD 2BR7-F
ABR12 0757-0924 RESEISTOR 1K 21 .125W F TC=04+~100 24546 C4-1/8~TO=1001-G
ASR 13 2100-2574 RESISTOR-TRWR 500 10% C SIDE-ADJ 1-TURN 30983 ET50x501
ABR14 0683~1055 RESISTOR 1M 5% .25W FC TC=-800/+900 01121 CB1055
ABR15 0757-0931 RESISTOR 2K 2% .125W F TC=0¢-100 24546 C4-1/8~70-2001-6
ABRLS 0757-0938 1 RESISTOR 3.9K 2% .125W F TC=0+-100 24546 C4&~1/8-T0-3901-G
ABR17 0757-0940 RESISTOR 4.7K 2% .125WH F TC=0+~100 24546 C&-1/8-TO=4T701~G
ABR18B 0757-0940 RESISTOR 4.7K 21 <125 F TC=0+~100 24546 C4~-1/8-T0=&T701~G
ABRLY 06831055 RESISTOR 1M 52 .25W FC TC==800/+900 01121 CB1055
ABR20 0757-0948 RESISTOR 10K 2% .125W F TC=0+-100 24546 C4-1/8~T0=1002-G
ABR21 0757-0922 5 RESISTOR 820 22 «125W F TC=0+- 100 24546 CA~1/8-T0~821-G
ABR22 0757-0922 RESISTOR 820 2% .125% F TC=0+ 100 24546 C4-118-TO-821-G
ABR23 0698~3446 RESISTOR 383 1¥ .125W F TC=0+ 100 16299 C4-1/8~T0=-383R-F
ABR 24 0698~3446 RESISTOR 383 1% .125W F TC=0+-100 16299 C4%-1/8 TO=3B83R-F
ABUL 1826-0073 IC:LINEAR 28480 1826-0073
ABU2 1820-0475 2 1T LM306H COHPTR 27014 LM306H
ABU3 1820-0515 3 I1C MV 07263 9602PC
A9 05340-60007 1 DC AMPLIFIER/COMPENSATOR NO. 2 ASSEMBLY 28480 05340-60007
(SERIES 1220A)
(LOADED CN 05340— 20007 BLANK BOARD)
A9C1 0180~0197 CAPACITOR—FXD; 2.2UF+-10% ZOVDC TA 56289 1500225X902 OAZ
A9C2 0180-0197 CAPACITOR-FXD: 2.2UF+-10%Z ZOVDC TA 56289 150D225X9020A2
A9C3 0180-0197 CAPACITOR=FXD: 2.2UF+ 10% 20vDC TA 56289 1500225X9020A2
ASC4 0160~0153 1 CAPACITOR—-FXD 1000PF'+=10% 200WVDC PDLYE 56289 292P10292
A9CS 0180-0228 CAPACITOR—FXD; 22UF+-10% 15vDC TA=SOLID 56289 1500226X901582
A9C6 0180-0230 3 CAPACITOR-FX0: 1UF+-20% 50VDC TA-SOLID 56289 15001 05X0050A2
A9CT 0180-0228 CAPACITOR-FX0; 22UF+~10% 15¥DC TA SOLID 56289 150D226X901582
ASCB 0170-0022 CAPACITOR—FXD «1UF 420X 600MVYDC PDLYE 28480 0170— 0022
A9C9 0160-0362 2 CAPACITOR—FXD 510PF +~5% 300WVDC MICA 28480 0160-0362
ASC10 0180-0230 CAPACITOR-FXD; LUF+20X% 50VDC TA~SOLID 56289 15001 05X0050A2
ASCI11 0160-0362 CAPACITOR—FXD S10PF + 52 300WVDC MICA 28480 0160-0362
A9C12 0180-0197 CAPACITOR-FKD; 2+2UF+ 10% 20VDC TA 56289 150D0225X9020A2
ASC13 0180-0197 CAPACITOR-FXD: 2.2UF+-10% ZOVDC TA 56289 150D225X9020A2
A9CR1 1901-0040 OIDDE-SWITCHING 30V 50NA 2NS 00-35 28480 1901~ 0040
A9CR2 1901—-0040 DIODE-SWITCHING 30V 50NA 2NS DO-35 28480 1901-0040
ASL1 9140-0096 COIL—-FXO MOLOEO RF CHOKE IUH 10% 24226 157101 !
A9L2 9140-0096 COIL—FXD MOLDED RF CHOKE 1UH 10X 24226 157101
A9L3 9140-0096 COIL—FXD MOLDED RF CHOKE 1uH 10% 24226 151101
ASLS 9100-2288 1 COIL—FXD MOLDED RF CHOKE 1MH 10X 06560 09=A102K
A9Q1 1854~0215 TRANSISTOR NPN SI PD=350MN FT=300MHZ 04713 SPS 3611 |
ASQ2 1854— 0215 TRANSISTOR NPN S| PD=250MW FT=300MHZ 04713 SPS 3611
A903 1853-0036 TRANSISTOR PNP SIL PD=310MW FT=25G7HLZ 04713 SPS—-3612
ASR 1 2100-1661 1 RESISTOR—-TRHR 20K 5% WW SIDE-ADJ 32997 3057P~1-203
A9R2 0757—0931 RESISTOR 2K 21 .125W F TC=0#-100 24546 C4~1/8-T0~2001-G
A9R3 0683-2745 1 RESISTOR 270K 5% «25W FC TC=-800/+900 01121 CB2745
ASR4L 2100- 2517 RESISTOR-TRMR 50K 10%C SIDE-ADJ 1-TURN 30983 ET50x503
ASRS 0757-0924 RESISTOR 1K 22 .125W F TC=0+~100 24546 C4~1/8~TO~1001-G
A9R 6 D757=0948 v RESISTOR 10K 2% .125W F TC=0+ 100 24546 C4~1/8~T0-1002-G
A9RT )T57-0948 ° f( RESISTOR 10K 27/ «125W F TC=0+-100 24546 C4~1/8~TO-1002-G
A9RS 3757-0965 3 RESISTOR 51K 22 «125W F TC=0+- 100 24546 C4~1/8~T0~-5102G
A9RS 3757-0931 | 1 RESISTOR ZK 22 «125W F TC=0++100 24546 C4~178-T0-2001-G
A9R10 1757-0924 [ RESISTOR 1K 22 «125W F TC=0¢~100 24546 C4~1/8~TO-1001-6

See introduction to this section for ordering information
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Model 5340A

IEPLACED, ALL FOUR

14

5T BE REPLACED.

Replaceable Parts
Table 6-1. Replaceable Parts, 5340A Standard Instruments
HP Part o Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A9R11 0698-6681 1 RESISTOR 91 5% «125w CC TC=0+850 01121 BE9LGS
ASR12 0683=5145 2 RESISTOR 510K 5% «25w FC TC=-~800/+500 01121 CB5145
ASR13 0757-09585 RESISTOR 51K 2% «1258 F TCe0+ 100 24546 C4-1/B8T0O~5102~G
ASR 14 0757-0948 RESISTOR 10K 2% .125w F TC=0+ 100 24546 C4~1/8«70-1002~G
A9R15 0T57=-0948 RESISTOR 10k 2% +125W F TC=0+- 100 24546 C4-118+t0-1002-G
A9R 16 0757-0907 RESISTOR 200 21 «125w F T{=0+ 100 24546 C4~1/8 TO-201-G
A9R17 0757=-0955 RESISTOR 20K 2% 41254 F TC=C+ 100 24546 Ch=1/8-T0=2002~G
A9R 18 0757-0948 RESISTOR 10K 2% +125W F TC=0«-100 24546 C4+1/8-TO~1002-6G
ASR1S 0757-0924 RESISTOR 1K 2% .125% F TC=0+-100 24546 C4~118-TO-1001-G
A3220 0757=0965 RESISTOR 51K 2% «125wW F TC=0+- 100 24546 C4 1/8:T0-5102-G
A9TP] 0360-0124 TERMINAL-STUO SPCL PRESS MTG 28480 0360 0124
A9TP2 0360-0124 TERMINAL—STUO SPCL PRESS MTG 28480 C360-012¢4
ASTP3 0360-0124 TERMINAL—STUC SPCL PRESS MTG 28490 0360-0124
L9TP4 0340=0124 TERMINAL— STUC SPCL PRESS WTG 28480 0360-0124
ASUL 182&6= 0073 ICXLINEAR 28490 1826-0073
ASU2 1826-0073 IC sL INEAR 28480 1826-0073
A9U3 182670026 2 IC LM311l% COMPTR 27014 LM311H
ASU4 1826-0021 JC LM310H FOLR 27014 LM310H
AQUS 1820~00548 4 ICISNT&LON 01295 SNT410N
ASUS 1820-0515 IC My 07263 9602PC
A10 05340-60008 3 VCO NO. 2 ASSEMBLY (SERIES 13282) 28480 05340- 60008
(LOADED ON 05340-20008 BLANK BDARD)
Alocl 0180-0197 CAPACITOR—FXO: 2e2UF¢-10% 20VDC TA 56283 1500225X9020A2
AloC2 0180+ 3789 25 CAPACITOR—FXO 560PF +=20% 50W¥DC CER 28480 0160-3789
Al0C3 0160-2291 2 CAPACITOR—FXO +18UF + 10% 80wWvDC POLVE 56289 2G2P18409R8
Al0C4 0180-0405 2 CAPACITOR—FXOi l«8BUF+ L0% ZOVOC TaA 56289 1500185 x3020A2
A12CS 0180-0197 CAPACITOR—-FXD; 242UF#=10% ZOVOC TA 56289 1500225%X90204A2
Al0Ce 0160-3789 CAPACITOR—-FXO 5€60PF + 209% S0WVDC CER 28480 0160-3789
A10CT7 0180-1745 CAPACITOR—FX0; 1e«5UF+ 10% ZOVOC TA 56289 150C155x322042
AloC8 0180-0197 CAPACITOR-FXD; 2e2UF+-10% ZOVOC TA 56289 1500225X9020AZ
ALDCY 0160-3789 CAPACITOR-FXO 560PF +.20% 50WvDC CER 28480 0l16£0-3785
Al0Clo 0160-2263 4 CAPACITOR—FXO 18PF +~5% 500wvDCC CER 28480 0160-2263
AloCll 0160~3789 CAPACITOR—FXO 5&0FF +-20% SOWYDOC CER 28480 0160- 3789
A10C12 0160-2263 CAPACITOR-FXC 18PF +-51 500#v2C CER 28480 0160- 2263
AloCl3 0160-3789 CAPACITOR—FXO 560FPF +-20% 50WVOC CER 28480 0160-3789
Al0Cl4 0160-2789 CAPACITOR—FXO 560°F +-20% 50WYDC CER 28480 0160-3789
Al0C1S 0140-0173 2 CAPACITOR—FXD 305PF +-1% 10OWYDC MICA 72136 DM1SE305RFO100NVICR
At0Cle 0160-3789 CAPACITOR—=FXO 580PF +-20X 50WvOC CER 28480 0160~3785
ALOCR1 1901-0040 OIOOE-SWITCHING 30V 50NA 2NS DO~35 28480 1901-0040
A10CR2 1901-0040 OIOOE— SWITCHING 30V 50NA 2NS 00-35 28480 1901-0040
ALOCR3 NOT ASSIGNED
A10CR4 SET OF
A10CABA 05340-80005 DIODE! DIODE, MATCHED QUAD 28480 05340-80006
Al0LL 9140~0158 COIL— FXO WOLOEO RF CHOKE UM 10% 24226 101101
AlCL2 9140-0158 COIL— FXO MOLDED RF CHOKE 1luH 102 24226 101101
AlOL3 9100— 2275 2 COIL—FXO MOLOEO RF CHOKE B2UH 10% 24226 101822
ALOLA 9140-0145 2 COIL— FXO WOLOEO RF CHOKE B+2uUH 10% 24226 101821
ALOLS 9100-2265 CONL-FXD ®CLOED RF CHOKE 10UH 10% 24226 107102
AlOLS 9140— 0158 COIL— FXO WOLOEO RF CHOKE 1lUM 10% 24226 101101
Al10L7 - 9140-0158 COIL— FXO MOLOEO RF CHOKE 1uH 10% 24226 101101
AlOLSE 9140-0158 COIL—FXO MOLOEO RF CHOKE IUH 10% 24226 101101
AlOLS 9140-0158 COIL— FXO MOLCED RF CHOKE 1UH 10% 24226 101101
Al0LY0 9140-0158 COIL—FX0O MOLOEO RF CHOKE 1UH 10% 24226 107101
ALONPL 05340-20041 SPACER BOARD 28480 05340~20041
A10Q1 1853-0036 TRANSISTOR PNP SIL PO=310MW FT=2537HZ 04713 SPS— 3612
A1002 1854-0073 TRANSISTOR NPN ST 10-72 PD=200MW 28480 1854-0073
A1003 1854~0583 2 TRANSISTOR NPN €1 TO-92 PO=310MW 04713 MP5-A 8
ALlOQ4 1854~0005% 2 TRANSISTOR NPN 2N7CE S1 TO=18 PD=360MW 28480 1854 — 0005
A1005 1854~0345 TRANSISTOR NPN 2N5179 SI TO-72 PO=200Mw 04713 2ZNEB179
AL10QE 1854~ 0345 TRANSISTOR NPN 2N5176 81 TO-72 PO-ZOOMY 04713 ZN5179%
ALORL 0757-0278 5 RESISTOR l.7BK 1Y»125W F TC=0+100 24546 Cé4"1/BuTO=1781~F
Al0R2 0698= 3439 RESISTOR 178 1%»125W F TC=0¢~100 16299 C4=1/8=T2=1T78R=F
AL1OR3 0757-0442 2 RESISTOR 10K 1% 125w F TC=0+-100 24546 C4-1/8~Y0~1002~F
AL1CR4 0663-2725 31 RESISTOR 247K 5% «25% FC TCw+400/+700 01121 Ce27z5
ALORS 0757-0123 3 RESISTOR 34.8K 1% 4125w F TC=0¢~ 100 24546 CB5«1/4~TO=34B82~F
ALORG 0696~3136 2 RESISTOR 178K 11 <1254 F TC=0+-100 16299 C4+1/8-To=1782"F
ALOR7 0757-0278 ", RESISTOR 178K 1% .125% F YCw=0+ 100 24546 C4~1/8-T0-1781-F
Al10RS 0T57-0282 2 RESISTOR 2K 1% ,125¢ F TC=0+~100 24546 C&=118-10-2004F
ALOR9 0698-3450 2 RESISTOR 42.2K 1% .125W F TC=0+ 100 16299 C4-118-TO—-4222-F
AlOR10 j [' NOT ASSIGNED
!
10CR4, A10CRS, A12CR« | ND A12CRS X . . . L. .
E A MATCHED SET. IF Y ONE DIODE See introduction to this section for ordering information




Model 5340A
Replaceable Parts

Table 6-1. Replaceable Parts, 5340A Standard Instruments

Reference HP Part - Mfr
- ; Oty Description Mfr Part Number

Designation Number Codi

ALOR11 NOT ASSIGNED

AlCR12 0696~0054 2 RESISTOR 2.15k 1% 125« F TC=0C+ 100 1629¢ C4-118-TO-2151-F

A10R13 0698-3441 2 RESISTOR 215 1% .125W F TC=0+- 100 16295 Ce-1/8~TO=215R-F

ALORLAG 06938=32447 2 RESISTOR 422 1% .125% F TC=0+ 100 1629% C4u 1/B8-TOwa2ZR~F

A10RLS 0683— 1015 RESISTOR 100 52 +.285wW FC TCw=400/+500 01121 [4:38) 8

ALORLE 0683-5125 4 RESISTOR 5.1k 5% .25w FC TC=-400/+700 01121 cesizas

ALOR17 0638-6000 2 RESISTOR 2.7« 5% .125w CC TC=0+882 01121 882725

ALORLE 0683=751% 2 RESISTOR 750 52 .25% FC TC==400/+600 01121 CaTS1S

ALDRIS 0658-3378 RESISTOR 51 52 «1254 CC TC=0+5E¢ 01121 885105

ALOR20 0683-1025 RESISTOR 1K 5% .,25W FC TC=-4030/+600 01121 C¢B1025

ALORZ1 0698-5174 RESISTOR 200 5% .125w CC TC=0+882 01121 882015

Al10R22 0757-0288 2 RESISTOR $.09K 1% .,1254 F TC=C+ 100 19701 MF4C1/8-T0-9091-F

AlCR23 C&58+-3113 5 RESISTOR 100 5% .125W CC TC=0+588 01121 881015

ALOR24 0698-3151 2 RESISTOR 2.87X 1% .125w F TC=0+-100 16295 C4178-TO-2871-F

AlOR25 2100-2413 4 RESISTOR-TRMR 200 10% C SI2E<2D0J 1-TURN 30981 EY50X201

ALQTL 08553~6012 2 TRANSFORMER, RF (CCOE = ALUE) 2848¢ 08553-6012

AlOTPL 0360-0124 TERMINAL-STUD SPCL PRESS MTG 2668(C 0360-0124

AlOUl 1820-1179 2 ICy TTL DIGITAL 28487 1820- 1179

&1021 9100- 1788 10 COIL; FXDi NON-MOLDED RF CHOKE;, «7S5uUx 02114 VK200-20/48

All 05340-60009 1 MIXER ASSEMBLY (SERIES 12204) 28480 05340-60009
(LOADED ON 05340— 20009 BLANK BOARD)

AllcCl 0180-0374 CAPACITOR—FX0O; lOUF#+=~10%2 20YDC TA~-SOLID 56289 1500 106 X502082

a11C2 0 180-0374 CAPACITOR-FXO; 10UF+=10% 20VDC TA~SOLID 56289 15001 06 X302 082

AllC3 0160- 3789 CAPACITOR-FXO S¢2PF +-20% 50W¥DC CER 28480 0le0=-3785

Al1C4 0160- 3789 CAPACITOR—FX0O 560PF +=20% 50wW¥O0C CER 2848¢(¢ 01460~ 3789

AllCS 0180-0374 CAPACITOR—FX0O; 10UF+-10% ZO0VODC TA SOLID 56289 1500106 ¥202982

AllCe 0180-0374 CAPACITOR-FXO; 10UF+=10% 20VDC TA~SOLID 56289 1500106 X302082

All1C7 0160-2055 CAPACITOR—=FXO «01JF #80~20% 100W¥DC CER 28480 0160- 2055

AllCS 0160-— 2055 CAPACITOR—FX0 «0O1UF +80-20% 100wWVOC CER 28480 0160-2055

AllCS 0160-3060 CAPACITOR—-FXO «1UF #-20% 25WVDC CER 28480 0160-3060

A11210 0160-3060 CAPACITOR—FXO +1Jf +~20% 25wWvDC CER 28480 0160-3060

AllC1l 0160-0155 CAPACITOR=FXD 3300FPF +=10% 200wVDC POLVE 56289 292P23292

AllC12 0160-3060 CAPACITOR—FX0O +1UF +.20% 25wWvVDC CER 28480 0160-30 60

AllLl 5140-0210 COIL- FXO MCLDED RF CHOKE 100UHM 5% 24226 151103

AllL2 9140-0210 COIL- FXO MOLDED RF CHOKE l00UH 5% 24226 157103

Al1R1 0757-0928 1 RESISTOR 145K 2% «125W F TC=0+=100 24546 C4—-118-T0-1501-G

AllR2 0757-0927 RESISTOR 1+2K 2% .125W F TC=0+100 24546 C4~1/8-7T0~1301-G

ALLIR3 0757-0931 RESISTOR 2K 21 .125% F TC=0¢~100 24546 Cé= 1/82T022001-6

AllR4 0757-0950 RESISTOR 12K 21 .125W F TC=0+-100 24546 Ch=1/8-T0=1202~G

AL1RS 0757-0924 RESISTOR 1K 2X «125« F TC=0+~100 24546 C4~1/8-TO-1001-G

AllR6E 0757-0931 RESISTOR 2K 2% «125W F TC=0+-100 24546 C4-118-TO-2001-t

ALIRT 0757- 0922 RESISTOR 820 2X «125W F TC=0+-100 24546 Ch*1/6~TO=B821-5

AllRS 0757-0954 1 RESISTOR 18X 2% ,125w F TC=0Q+-100 24546 Ce~1/8+T0~18B02<6
FACTORY SELECTED PART

ALLRS 0757-0910 1 RESISTOR 270 2% +125W F TC=0+=100 24546 C4— 118-TO- 2714

AllUl 1226-0072 IC:LINEAR 28480 1826~0073

AllU2 1858-0018 1 I1C 28480 1858-0018

A12 05340-60008 VCO NO. 1 ASSEMBLY 28480 05340—- 60308

SAME AS Al0y USE PREFIX A12

A13 05340-60010 1 LIMITEWAMPLIFIER ASSGM3LY 28480 05340-60010
(SERIES 14084 REV. B8)
(LOADED ON 05340— 20010 BLANK BOARD)

A13C1 0180~0106 CAPACITOR—FX0O: #6CUF#+=20% 6vDC TA~SOLID 56289 L5006 06 X000682

Al3c2 0180-0197 CAPACITOR—FXO0; 2.2UF+=10% 20vDC TA 56289 L50D0225X5020A2

Al3C3 0163 3277 CAPACITOR—FX0 «J1UF 4=20% 50WvDOC CER 28480 3160- 3277 l

Al13C4 0160-3277 CAPACITOR—FXD «01UF + 20% 50WvCC CER 28480 D160=32T7

Al13C5 0160-3277 CAPACITOR—FXO «01UF +-20% 50wvCC CER 28480 31603277

Al3Cé 0160-3277 CAPACITOR—FXO «DlUF +-20% 50#v0CC CER 28480 J160-3277

A13CT 0 160-3277 CAPACITOR—FXO0 «01UF +-20% 50wVOC CER 28480 160=-3277

A13C8 01460-3277 CAPACITOR—FX0O «01UF + 20% 50wWvDC CER 28480 J160-3277

Al13C9 0160~3277 CAPACITOR—FXO «21UF +#-20% 50WVDC CER 28480 )160=3277

Al3Cl0 0160-3277 CAPACITOR—FXO «01UF +=20% 50wWV0C CER 28480 2160+3277

Al13C11 01603277 CAPACITOR—FXO +01UF #+-20%X 50%vO0C CER 28480 )160~3277

Al3C1l2 0160-3277 = ’ f{ CAPACITOR— FXO «01UF +-20% 50wvCC CER 28480 I160-32T77

Al3C13 0160~ 3277 CAPACITOR-FXO +01luf + 20% 50WVOC CER 28480 1160-3277

A13C13 0160-3277 | :1 CAPACITOR—FX0 «01UF #~20% 50wvDC CER 28480 1603277

A13C14 0140- 3277 CAPACITOR—FXO «0lUF +-20% 50WvCC CER 28480 1160~ 3277

See introduction to this section for ordering information
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Model 5340A

Replaceable Parts
Table 6-1. Replaceable Parts, 5340A Standard Instruments
Reference HP Part | g Description Mfr Mfr Part Number
Desianation Number Code
Al3CLls 0160-3277 CAPACITOR—FXD «01UF +=20% 50WVCC CER 28480 0160-3277
Al3Clé 0160-3277 CAPACITOR-FXD «01UF +- 20% SOWVCC CER 28400 0160-3217
Al3C17 0160-3277 CAPACITOR—FXO «01UF +-20% 50WVDC CER 28480 0160~3277
Al3Ll 9100= 2265 COIL— FXO MOLDED RF CHOKE 1QUH 10% 24226 101102
Al3L2 9100-2265 QOL-FXO MOLDED RF CHOKE 1OUH 10% 24226 101102
Al3L3 9140-0158 COIL— FXO MOLOEO RF CHOKE 1UH 10% 24226 101101
Al3L4 9100-0368 COIL—FXO HOLOEO RF CHOKE «33UH 102 24226 101330
Al3.5 9100-0368 COIL— FXD MOLOED RF CHOKE +33UH 101 24226 101330
Al3L6 9100-0368 COIL- FXO MOLDEO RF CHOKE +33UH 10% 24226 101330
AL3LY7 9100-0368 COIL— FXO HOLOEO RF CHOKE 433Uk 10% 24226 101330
A13L8 9100-0368 COIL—FXD MOLOEO RF CHOKE «33ud 10% 24226 101330
AL3L9 9100-0368 COIL—FXO MOLDED RF CHOKE «33UH 101 24226 101330
AL3R1 0757-0907 RESISTOR 200 21 +125W F TC=0e¢-100 24546 C4~1/8:T0~201°G
Al3R2 0757-0907 RESISTOR 200 2% «125W F TC=04+-100 24546 Ch1/8=T2-201~G
Al13R3 0757— 0403 1 RESISTOR 121 1% «125W F TC=0+-100 24546 C4-118-Y0=~121R~F
AL3R4 0757-0948 RESISTOR 10K 2% .125W F TC=0+-100 24546 C4-118-T0-1002-G
Al13RS 0757-0948 RESISTOR 10K 21 .125« F TC=0+-100 24546 C4~1/8>T0~1002-6
Al3R6 07570941 RESISTOR S«iK 2% «125w F TC=0+=100 24546 C4-118 TO-5101-6
AL12R7 0757-0941 RESISTOR 541K 2% «125« F TCxQ#=100 24546 C4-1/8-T0~5101-6
AL3RE 0757-0515 RESISTOR 430 22 «125W F TC=0+-100C 24546 Ch=1/8+T004631 .5
AL3RS 0757-03 84 RESISTOR 20 1% 125+« F TC=0e¢~1C0 19701 MF4C1/B+T0=-20RQ~F
A12R10 0757-0915 RESISTOR 430 2% «.125% F Ti=Ge+- 100 24546 C4 1/8-T0=431=G
A13R11 0757-0384 RESISTOR 20 1X .125W F TC=0+-100 19701 MF&CL/8~T0-20R0-F
ALI3R12 0757-0384 RESISTOR 20 1% «125W F TC=04=100 19701 MF4C1/8~T0-20R0~F
A13RL13 0757~0384 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8~T0-20R0~F
Al3R14 0757-0901 RESISTOR 200 2% +125W F TCa04=100 24546 C41/8+T0=201~G
Al3R15 0757-0907 RESISTOR 200 2% +125W F TC=0+~100 24546 C4~1/8°T0~201-G
ALl3R16 0757-0907 RESISTOR 200 21 «125w F TC=0+=100 24546 C4=1/8-TQ~201~G
Al13R17 0757-0907 RESISTOR 200 2% +1254 F TC=0¢-100 24546 C4=1/8=TO-2015
Al3R1E 0757-0907 RESISTOR Z0O 21 «125W F T{=0+= 100 24546 Ch=1/8~T0=201~C
Al13R19 0757-0907 RESISTOR 200 2% «125W F YC=0+ 100 24546 C4=1/8=70=201-G
A13R20 0757-0907 RESISTOR 20U 2% «125%w F TC=0+ 100 24546 C4~1/8~T0=201~G
A132R21 0757-0907 RESISTOR 200 2% «125% F TC=0+- 100 24546 C4-118-73-201-G
ALl3R22 0757-0907 RESISTOR 200 2% «125w F TC=04-100 24546 Chul/B«TO=201-G
A13R23 0757-0907 RESISTOR 200 2% «125w F TC=0¢- 100 2454b C4-1/8<T0=201~G
AL13R24 0757-0948 RESISTOR 10K 2% «125W F TC=04- 100 24546 C4-118-T0-1002-6
A13R25 0757-0948 RESISTOR 104 2% «125W F TC=0+-100 24546 C4~1/8-T0=1002=6
ALl3R26 0757-0941 RESISTOR 541K 2% «125w F TC=0+=100 24546 C C118-TO-5101-6
Al13R27 0757-0941 RESISTOR 5¢1K 2% «125% F TC=0#=100 26546 Cé4=1/8-TO=S 101G
A12R28 0757-0915 RESISTOR 430 2% «125W F TC=0+ 100 24546 €4+ 118-TO=431=-6
Al3R29 0757-0384 RESISTOR 20 1% 125w £ TC=0+4=10C 19701 MF4C1/8-T0-20R0~F
A13R30 0757-0911 RESISTOR 300 2% «+125W F TL=0+=100 24546 C CL/8-TO-301-6
Al3R31 210042574 RESISTOR=TRMRE 500 10% C SIDE- ADJ 1-TURN 30983 ET50X501
A13R32 0757-0384 RESISTOR 20 1% «125w F TCaQ#100 19701 MF4C1/6470-20R0~F
ALl3R33 0757-0384 RESISTOR 20 11 +i25W F TC=0+~100 19701 MF4C1/8~T0-20R0~F
A13R34 0757~0384 RESISTOR 20 1% 125W F TC=0+-~100 19701 MF&CL/8%T0-20R0=F
Al13R35 0757-0907 RESISTOR 200 2% «125W F TC=0+-100 24546 C C118-To=201~=3
AL13R36 0757-0907 RESISTOR 200 2% «125W F TC=0#+- 100 24546 Cé-1/8=T0~201~G
AL3R2IT 0757-0907 RESISTOR 200 2% «125% F TC=0+-100 24546 C4~1/8~T0-201-G
A13R38 0757-0907 RESISTOR 200 2% «125w F TC=0+=100 26546 Ca=1/8+TO~201-6
AL3RD9 2100-2632 RESISTOR-TAMR 100 10% C SIDE~A2J 1- TURN 30983 ETSO0X101
Al3Ul 1858-0004 IC Ca304S AMPL 02735 CA3049
Al302 1E58= 0004 IC Ca3049 AHPL 02735 CA3 045
A14 05340-60011 ) LIMITER/AMPLIFIER/MIXER ASSEMBLY 28480 05340-60011
(SERIES 1632A)
(LOADED ON05340-20011 BLANK BOARD)
Al4Cl 0160-2055 CAPACITOR—FXO0 «01UF +80=20% 100WVDC CER 28480 0160- 2055
Alac2 0160-3277 CAPACITOR—FXO «OLUF +-20% 50wv0C CER 26480 0160-3277
Al14C3 0160-3277 CAPACITOR-FXO «01UF +-20% S0wvOC CER 28480 0160+ 3277
AlaCs 0160-3277 CAPACITOR— FXD «Q3UF +-201 50WvDC CER 28480 0160-3277
Al&CS 0160-3277 CAPACITOR—FXO «01U¥ +-20% SOWVOC CER 28480 0160-3277
AL4CH 0180-0197 CAPACITOR—FXD: 242UF+~10% 20VDC TA 56289 1500225X%502042
AlL4C? 0180-0197 CAPACITOR—FXD: 2.2UF+-10% ZOVOC TA 56289 1500225Xx9C02042
Al4cCS 0180-0197 CAPACITOR—FXD: 2.2UF+-10f ZOVOC TA 56289 1500225%5020A2
AleCS 0180-0197 CAPACITOR— FXOi 2«2UF#- 101 ZOVOC TA 56289 1500225 X9020A2
Al4C10 0160-2055 CAPACITOR-FXD «OLUF +8020% 100wWVYDC CER 28480 0160--2055
Al4Cll 0160-2053 CAPACITOR—FXO «D1UF +80~20% IOOWVDC CER 28480 0160-2055
Al4Cl2 0160-3277 CAPACITOR-FXO «Q1UF #+=20% 50WVDC CER 28480 0160-3277
AlaC13 0140-0205 L CAPACITOR—FXO 62PF +=~5% 300WVDC MlCA 72136 OM1SES2 QJ0300WVICR
Alalle 0160-3277 s CAPACITOR—=FXO0 «ClUF +-20% 50WVDC CER 28480 0160-3277
Al4ClS 0160~3277 CAPACITOR-FXD «01UF +-201 SoWv¥DC CER 28480 0160- 3277
Al14Cle 0160-3277 CAPACITOR— FXD «01UF +~20% 50WvOC CER 28480 0160~ 3277
Al4C17 0140-0194 2t CAPACITOR-FXO L110PF +:5% 300%YDC MICA 72136 OML5F111J0300WY1CR
Al4ClE 0140-0194 CAPACITOR-FXD 110PF +-5% 300WYDC MICA 72136 OML5F11 1J0300WVICR
Al4C15 0140-0192 2 CAPACITOR-FXD 68PF +~5% 300WVOC MICA 72136 OM15€680J0300WVICR
Al4C20 0140-0192 CAPACITOR-FXD 68PF +=5% 300WvDC MICA 72136 OM15E680J0300WVICR
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Model 5340A
Replaceable Parts

Table 6-1. Replaceable Parts, 5340A Standard Instruments

Reference HP Part Qty . Mfr
- ) Description Mfr Part Number
Designation Number P Code
Al4C21 0180-1743 CAPACITOR-FXD: «1lUF+~10% 35VM TA-SOLID 56289 1500104 X9035A2
A14C22 0 160~3060 CAPACITOR—FXD <1UF +-20% 25wvDC CER 2B480 0160-3060
AL4C23 0160-2055 CAPACITOR—FXO «O1UF +80~20% 100WvDC CER 28480 0160-2055
Al4C24 0160-3277 CAPACITOR—FXO «01UF +-20% 50MVDC CER 28480 0160-32T7
A14C25 0180-0210 CAPACITOR-FXD; 3+3UF+-20% 15VDC TA 56289 | 1500335X0015A2
Al4C26 0160— 2055 CAPACITOR—FXD «OlUF +80+20% 100WVOC CER 28480 0160-2055
AlL4C27 0180-0210 CAPACITOR-FXD: 3.3UF+-20% 15vDC TA 56289 150D0335X0015A2
AlacCr1 1901-0050 4 DIOOESYITCHING 80V ZOONA 2NS 00-7 28480 1901-0050
Al4CRZ 1901-0050 DIODE-SNITCHING 80V ZOONA 2NS DO-T7 28480 1901-0050
A14CR3 1901-0050 DIODE—-SWITCHING 80V ZOONA 2NS DO-7 28480 1901-0050
Al4CR4 1901-0050 OIOOESWITCHING 80¥ ZOONA 2NS DO-7 28480 1901-0050
A14CR3 1902-3182 DIOOE-ZNR 1241V 5% 00-7 PD=.4W TC=+.064% 04713 SZ 10939-201
ALAL 1 91400137 COIL=FXO MOLDEO RF CHOKE 1MH 51 24226 19/104
Al&L2 9140-0137 COIL—FXO MOLDED RF CHOKE 1MH 51 24226 191104
AléL3 9140-0137 COIL—FXD MOLDED RF CHOKE 1MH 51 24226 197104
AlALG 9140-0137 COIL—FXD MOLDED RF CHOKE lMH 51 24226 197104
Al4LS 9100~-2265 COIL—-FXD MOLDED RF CHOKE 10UH 101 24226 10/102
Al4L6 9100-2265 COIL—FXD MOLDED RF CHOKE 10UH 10% 24226 101102
AL&LT 9140-0158 COIL—-FXD MOLDED ARF CHOKE 1uH 10% 24226 101101
Al&LSB 9100-2272 COIL-FXO MCLDED RF CHOKE 4TUH 10% 24226 107472
A1401 1854~0073 TRANSISTOR NPN S| TO~72 PO=200MW 28480 18540073
A1402 1854-0073 TRANSISTOR NPN SI TO=72 PO=200MW 28480 1854~0073
A1403 1854 — 0073 TRANSISTOR NPN S| TO=72 PD=200MN 28480 1854 —0073
A14R1 0757-0907 2 RESISTOR 2002% .126W F TC=0+-100 28480 07576907
A14R2 0757-0807 RESISTOR 200 2% .125W F TC=0+-100 28480 0757-0807
AL14RS 0757-0900 8 RESISTOR 100 2% .125W F TC=0+~-100 24546 C4~1/8~T0~101-G
ALl&R5 0757-0916 RESISTOR 470 21 «125W F TC=0+-=100 24546 C4-1/8~T0~4T71~G
Al4RS 07570924 RESISTOR 1K 2% .125W F TC=0+-100 24546 C4-118-T0~-1001~G
ALART 0757-0924 RESISTOR 1K 21 .125W F TC=04=100 24546 C4~1/8-T0~1001-G
Al4RB 0757-0915 RESISTOR 430 2% .125W F TC=0+100 24546 Ca=1/B+TO=431~G
Al4R9 0757-0900 RESISTOR 100 2% .125W F TC=0+-100 24546 C4~1/8-T0=101~G
Al4R10 0757-0924 RESISTOR 1K 2% .125W F TC=0+100 245406 C4~1/8-T0~1001>6G
Al4R11 0757-0916 RESISTOR 470 22 .125W F TC=0+-100 24546 C4-118-TO-571-G
ALl4R12 0757-0924 RESISTOR 1K 2% .125W F TC=0+-100 24546 C4~1/8-TO-1001-G
AL4R13 0757-0926 4 RESISTOR 1.2K 2% ,.125x F TC=0+~100 2454b C4-1/8-T0~1201~G
Al4RL 4 0757-0926 RESISTOR 1.2K 21 .125W F TC=0+100 24546 C4=1/8-T0~1201~G
Al4R15 0757-0900 RESISTOR 100 2% .125W F TC=0+-100 24546 C41/8~TO~101~G
Al4R16 0757-0926 RESISTOR 1.2K 2% ,125W F TC=0+=100 24546 C4-1/8-TD=1201~6G
AL1&4R17 07570916 RESISTOR 470 2% .125W F TC=0+-100 24546 C4~1/8~TO=471~G
Al4R18 0757-0911 RESISTOR 300 21 125w F TC=0+100 24546 C4-1/8-TO-301-C
ALl4RL19 0757-0955 RESISTOR 20K 2% .125W F TC=0+-100 24546 C4-118-T0O-2002-G
A14R20 0757-0926 RESISTOR 142K 21 .125¢ F TC=0+100 24546 Cé4~1/8-T0-1201~6G
AléR21 0698-3156 1 RESISTOR 14.7K 1% .125W F TC=0+- 100 10299 C4-1/8-TO-1472-F
Al14R22 0757-0941 RESISTOR S$«1K 21 -125W F T{=04-100 24546 C4~1/8-Y0-5101~G
Al14R23 0757-0915 RESISTOR 430 21 .125W F TC=0+-100 24546 C4~1/8-T0=43]1-G
ALl4R24 0757-0948 RESISTOR 10K 21 .125W F TC=0+-100 24546 C4~1/8-T0~1002=G
Al4Ul 1820-0270 1 I C AMPL 07263 733HC
Al4U2 1820-0475 IC LM306H COMPTR 27014 LM306H
A15 05340-60012 1 10 MHZ OOUBLER ASSEMBLY (SERIES 1220A) 28480 05340-60012
(LOADED ON 05340-20012 BLANK BOARD)
Al5C1 0160~-2259 1L CAPACITOR-FXD 12PF +-5% 500WVDC CER 28480 0160-2259
Al5C2 0160-2203 1 CAPACITOR—FXO 91PF 4-51 300WvDC MICA 28480 0160-2203
Al5C3 0121-0180 1 CAPACITOR-V TRMR-CER 15/60PF 200V PC-MTG 00865 304324 15/60PF N1500
Al5C4 0160~ 2261 1 CAPACITOR-FXO 15PF +=5% 500WVOC CER 28480 0160-2261
A15C5 0160-2055 CAPACITOR-FX0O «O01UF +80-20% 100WVDC CER 28480 0160-2055
Al15Cs 0160-2055 CAPACITOR-FXO .0lUF +80~20% 100WVDC CER 28480 0160-2055
A15C7T 0160-2055 CAPACITOR-FX0O «0lUF +80-20% l00OWVDC CER 28480 0160-2055
ALSCS 0160-2055 CAPACITOR-FXO -01UF +80-20% 100WVDC CER 28480 0160—2055
Al5C9 D 160-2055 CAPACITOR—-FXD +0lUF +80-=20% 100WvDC CER 28480 0160-2055
Al5C10 0140-0191 CAPACITOR-FXO 5&6PF +-=5% 300WVDC MICA 72136 OML5E560J0300WVICR l
Al5C11 3121-0105 2 CAPACITOR-V TRMR=CER 9/35PF ZOOV PC=MTG 0086S 304324 9/35PF N650
Al5C12 D140-0191 CAPACITOR-FXD 56PF ¢=5% 300WVDC MICA 72136 DM1SE 560J0300WVLICR
AL15C13 2121~-0105 CAPACITOR-V TRMR-CER 9/35PF 260V PC-MTG 00868 304324 9/35PF N&50
AL15C14 0160-2249 2 CAPACITOP—FXD 4.TPF +-.25PF 500WVDC CER 28480 0160-2249
Al5C15 1160-2249 CAPACITOR=FXO 4.7PF #~,25PF 500WVDC CER 28480 0160-2249
A15CR1 190140535 DI ODE—-SCHOTTKY 28480 1901-0535
A15CR2 L901-0535 D | ODE-SCHOTTKY 28480 1901-0535
ALS5L1 ?100~1616 ° - !f COIL—FXD MOLDED RF CHOKE 1.5UH 10% 24226 157151
Al5L2 1100-2274 3 COIL-FXO MOLDED RF CHOKE &BUH 10% 24226 101682
Al15L3 7100-2274 } | COIL-FXO MOLDED RF CHOKE 68UH 10% 24226 10/682
A1SL4 1100-2274 { COIL-FXD MOLDED RF CHOKE &8uUH 10% 24226 101682
A15L5 7100-1614 { 2 COIL-FXD MOLOEO RF CHOKE .82uUH 10% 24226 151820
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Model 5340A
Replaceable Parts

Table 6-1. Replaceable Parts,5340A Standard Instruments

HP Part ioti Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A15L6 9100—1614 COIL-FXO HOLCEO RF CHOKE .82UH 101 24226 157820
ALSR1 0757-0916 RESESTOR 470 2% .125W F TC=0+ 100 24546 C4-1/78-TO=4T71-G
AL15R2 0698 —3440 RESISTOR 196 1% .125W F TC=0¢100 16299 | Cé4~1/8-T0~196R~F
A15R3 0698~3440 RESISTOR 196 1% «125W F TC=0+ 100 16299 | Cé=1/8-T0=196R~F
A15R4 0757 —0401 RESISTOR 100 1% .125W F TCL=0+-100 24546 C4-1/8-T0~101~F
AL5RS 0757—-0401 RESISTOR 100 11 .125W F TC=0+- 100 24546 C4~1/6-TO=101~F
Al15R6 07570438 RESISTOR 5.11K 1X .125W F TC=0+-100 24546 C4~1/8-TO=5111~F
A15R7 0698-3158 3 RESISTOR 23.7K 1% .125W F TC=0+ 100 16299 | C4=1/8-T0=-2372-F
ALSRS 0757-0416 RESISTOR 511 1% .125W F TC=0+-100 24546 C4~1/8-T0-511R~F
A15R9 0757-0416 RESISTOR 511 1% .125W F TC=04- 100 2454b | Cé=1/8-TO=511R=F
A15R10 0757-0278 RESISTOR 1.78K 1% 1254 F TC=0e 100 24546 | C4~1/8-TO-L781-F
A15R11 0757~0912 1 RESISTOR 330 2% .125W F TC=0+-100 24546 C4~1/8+TO~331 -G
A15R12 0757 -0441 1 RESISTOR 8+25K 1% .125W F TC=0+-100 24546 | C4=1/8-TO-B251-F
Al5R13 0757-0199 RESISTOR 21.5K 11 .125W F TC=0+100 24546 C4= 1/8-T0~-2152~F
A15R14 0757~ 0428 1 RESISTOR 1.62K 11 .125W F TC=0+-100 24546 C4~1/8-TO=1621~F
A15U1 18580004 | C CA3049 AMPL 02735 | CA3049
A16 05340-60015 1 MOTHER BOARD ASSEMBLY (SERIES 1220A) 28480 05340-60015
(LOADED ON 05340-20015 BLANK BOARD)
A16C1 0160-3277 CAPACITOR—FXO .01UF +-20% SOWYDC CER 28480 0160-3277
Al6C2 0160-3277 CAPACITOR—FXD «01UF ++20% SOWVDC CER 28480 016023277
A16C3 0160-3277 CAPACITOR-FXO +01UF +:20% 50WvOC CER 28480 0160-3277
AL6C4 0160-3277 CAPACITOR-FXD «01UF +-20% 50WVDC CER 28480 0160=3277
A16CS 0160-3277 CAPACITOR-FXO .01UF +-20% 50WVDC CER 28480 0160-3277
A16C6 0160-3277 CAPACITOR-FXD .01UF + 20% 50WVDC CER 28480 0160-3277
AL16CT 0160 —3277 CAPACITOR-FXO «01UF + 201 50Mv0C CER 28480 0160-3277
A16C8 01603277 CAPACITOR-FXO .01UF +-201 SOUVOC CER 28480 0160~3277
Al631 1250-0257 9 CONNECTOR-RF SM8 H PC 28480 | 1250-0257
A1652 1250-0257 CONNECTOR-RF SMB M PC 28480 1250-0257
Al643 1250-0257 CONNECTOR-RF SMB H PC 28480 1250-0257
AL6JS 1250+ 0257 CONNECTOR-RF sM8 M PC 28480 1250-0257
41655 1250-0257 CONNECTOR—RF SHR H PC 28480 1250-0257
A1636 1250-0257 CONNECTOR-RF SMB M PC 28480 | 1250~0257
A1657 1250-0257 CONNECTOR-RF SH8 M PC 28480 1250 — 0257
XA4 1251-1668 12 CONNECTORIRT ANG  MOUNT 28480 1251-1668
XA5 1251-1668 CONNECTORIRT ANG  MOUNT 28480 1251-1668
XAB 1251-1668 CONNECTORIRT ANG__ MOUNT 28480 1251-1668
XA7 1251-1668 CONNECTOR:RT~ANGLE MOUNT 28480 1251-1668
XA8 1251-1668 CONNECTOR zRT=ANGLE MOUNT 28480 12511668
XA 1251=-1668 CONNECTOR:RT-ANGLE MOUNT 28180 1251-1668
XA10 1251-1668 CONNECTOR:RT=ANG!  MOUNT 28480 1251-1668
XAT1 1251-1668 CONNECTOR:RT—~ANGL  MOUNT 28480 1251-1668
XA2 1251-1668 CONNECTOR:RT=ANGLE MOUNT 28480 1251+~1668
XA13 1251-1668 CONNECTOR:RT=ANGLE MOUNT 28480 1251~ 1668
XA14 1251-1668 CONNECTOR:RT=ANGLE MOUNT 28480 1251-1668
XA15 1251-1668 CONNECTOR:RT=ANGLE MOUNT 28480 | 1251-1668
A1T 05340 — 60041 1 DIRECT COUNT AMPLIFIER ASSEMBLY 28480 05340-60041
05340-00019 1 COVER. HOUSING 28480 05340-00019
05340 —20034 1 HOUSING. OC AMPLIFIER 28480 05340-20034
05340-20041 6 | SPACER BOARD 28480 05340 — 20041
AL7WL 05340-60046 1 CABLE ASSEMBLY. DIRECT COUNT 28480 05340-60046
ALTAL 05340-60038 1 DIRECT COUNT AMPLIFIER BOARD ASSEMBLY 28480 | 05340-60038
(SERIES 1416A REV. 81
ILOADEO ON 05342-20038 BLANK BOARD)
AL7ALCL 0180-0106 CAPACITOR-FXOIl 60UF+=20% 6VDC TA- SOLID 56289 | 150D606X000682
ALTALC2 0180-0106 CAPACITOR-FXD; 60UF+~20% 6vDC TA-SOLID 56289 1500606 X0006 82
A1TALC3 0160-3789 CAPACITOR~FXD 560PF +~20% 50WVDC CER 28480 0160-3789
ALTALCA 0160-3789 CAPACITOR-FXD 560PF +-20% SOWVDC CER 28480 0160-3789 |
AL7AICS 0180-0155 3 CAPACITOR—FXO; 2+2UF+-20% 20vOC TA 56289 1500225 X0020A2
A17A1C6 0180-0155 CAPACITOR=FXD; 2.2UF+-20% 20¥DC TA 56289 150D225X0020A2
ALTAIC? 0180-0155 CAPACITOR-FXD; 2.2UF+-20% 20VDC TA 56289 | 1500225X0020A2
A1TALCB 0160-3789 CAPACITOR-FXO 560PF +- 20T 50WVDC CER 28480 0160~-3789
ALTALCS 0160-3789 CAPACITOR-FXO S60PF ¢-20% SOWVDC CER 28480 0160-3789
A1TALCLO 0160-3789 CAPACITOR-FXO 560PF +-20% 50WVDC CER 28480 0160~ 3789
A1TAIC11 0180-0197 CAPACITOR-FXO; 2.2UF+ 10% 20vDC TA 56289 1500225X9020A2
A17A1C12 0180-0197 o CAPACITOR-FXO: 2+2UF+- 10% 20VDC TA 56289 1500225 X9020A2
ALTAIC13 0180-0106 CAPACITOR-FXO; 60UF+~20% 6VDC TA=SOLID 56289 | 150D606X000682
A17ALC14 0180-0106 CAPACITOR—FXO: 60UF+-20% &VDC TA-SOLID 56289 1500606 X000682
A17ALC15 0160-3789 CAPACITOR-FXD S60PF 4-20% SOYVOC CER 28480 0160-3789
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Model 56340A

Replaceable Parts

Table 6-1. Replaceable Parts, 5340A Standard Instruments

Reference HP Part . Mfr
. : Qty Description Mfr Part Number
Designation Number Codi
AlTAlC16 0l60-2248 1 CAPACITOR—FXD 4.3PF +~,25PF 500WVDC CER 2848¢C 0160— 2248
AlT7AICL1T7 NOT ASSIGNED
Al1TAl1C1S8 0160-3789 CAPACITOR—FXO 550PF + 201 50WVDC CER 28480 0160+3789
AlTALIC19 0180-0106 CAPACITOR~FXDi 60UF+-20% 6VDC TA-SOLID 56289 1500806 X3006R2
Al1TALC20 0180-1746 2 CAPACITOR—FXO; 15ufF+~10% 20VDOC TA-SOLID 56289 1500156 X502082
Al7AlC21 NOT ASSIGNED
Al1TALC22 0160.3789 CAPACITOR-FXD 560PF +=20% 50wVDC CER 28480 016C=3782
Al7Al1C23 0160-3789 CAPACITOR—FXD 560PF +. 20% 50wWwvCC CER 28480 0160-37 89
A1TALCR] 1901-0535 OI0DE~SCHOTTKY 28480 1%01= 0535
ALTALCR2 L1901~ 0535 OIOOE—-SCHOTTKY 28480 1901-05 35
ALTALCR3 1901-0040 DIODE~SWITCHING 30V 50NA 2NS DO=-3% 28480 1901+ 0040
A1RRICR4
ALTALCRS 05340-80006 1 DIODE, MATCHED QUAD 28480 05340-80006
ALTALEL NOT ASSIGNED
ALTALE2 9170= 0029 CORE-~SHIELDING BEAD 02114 56~590~65A2/46A
A1TALE3 9170~0029 CORE-SHIELOING BEAD 02114 56~590-65A2/&A
AL1TALJL 1250~0257 CONNECTOR-RF SMB H PC 28480 1250- 0257
AL1TALJ2 1250-0257 CONNECTOR=RF SMB H PC 28480 1250-0257
ALTALLL 9140-0158 COIL—FXO MOLDED RF CHOKE lUH'lCl 2422b 107101
ALTALL2 9140 — 0158 COIL—FXD MOLDED RF CHOKE luH 10% 24226 107101
A1TALIL3 9140-0158 COIL-—FXO HOLOEO RF CHOKE lUH 10% 24226 107101
ALTALL4 9140-0158 COIL—FXO MOLDED RF CHOKE luH 10% 24226 107101
ALTALLS 9100-2252 1 COIL—FXD MOLDED RF CHOKE «27UH 10% 24226 101270
ALTALLS 9100-2247 COIL— FXD HOLOED RF CHOKE «1lud 101 24226 10/100
ALTALILY 9100-2247 COIL—FXO HOLOEO RF CHOKE «1u# 101 24226 107100
ALTALRL 0é98-5180 1 RESISTOR 2K 51 «+125W CC TC=Q+882 01121 882025
AL1TALR2 0698-3113 RESISTOR 100 51 «12%5w% CC TC=0+588 01121 881015
A1TALR3 0698-3113 RESISTOR 100 5% .125W CC TC=0+588 01121 881015
ALTALIRS 0683-2035 2 RESISTOR 20K 5X .25% FC TC=-400/+800 01121 CB2335
ALTALRS NOT ASSIGNED
ALTALRE NOT ASSIGNED
ALTALRY 0683-2035 RESISTOR 2nK 51 .25K FC TC=~400/+800 01121 €B2035
ALTALRS NOT ASSIGNED
ALTALRS NOT ASSIGNED
A1TALlR10 0663-2015 1 RESISTOR 200 5% .25W FC TC==400/+6G0 01121 ce201s
ALTALIRLL 2100-1757 1 RESISTOR-TRMR 500 51 W« SIDE~ADJ 1-TURN GRO027 CT=106+4
ALTALRL2 0683-7525 1 RESISTOR 745K 51 «25w FC TC=-400/+700 01121 CB752%
ALTALRLS 0698-3113 RESISTOR 100 51 .125W CC TC=0+588 01121 881015
AlTALRLA 0698-5177 1 RESISTOR 820 51 «125W CC TC=0+232 01121 888215
ALTALRLS 0675—1021 1 RESISTOR 1K 10% .125W CC TC=0+882 01121 Bal1o021
ALTALRLE 0698~ 3378 RESISTOR 51 5% .125% CC TC=20+588 01121 885105
ALTALIRLT 0698=-3381 1 RESISTOR 150 51 «125w CC TC=0+882 01121 881515
ALTALRLE 0698-3114 1 RESISTOR 300 51 +125W CC TC=0+882 01121 883015
A1TALR19 NOT ASSIGNED
A1TAIR20 0683— 5145 RESISTOR 510K 51 «25M+FC TC==800/+900 01121 CB5145
A1TALR21 06833345 RESISTOR 320X 5% .25W FC TC=-800/+900 01121 CB3345
AL1TAlR22 2100-1759 1 RESISTOR=TRMR 2K 5% WW SIDE~ADJ 1-TURN GBO27 CT~106-4
ALTALIR23 DETB~51TH RESISTOR 200 5% «125W CC TC=0+882 01121 882015
A1TALTP1 0360-0124 TERMINAL-STUD SPCL PRESS HTG 28480 0360~ 0124
ALTALUL 1826=-0073 ICILINEAR 28480 18260073
Al7alU2 1826~ 0026 IC LM311K COHPTR 27014 LM3L1H
A1T7ALU3 1820-07154 IC AHPL 28480 1820- 0754
Al1TAlU4 NOT ASSIGNED
ALTALUS 1820~ 0753 1 | C GATE 28480 1820-0753
Al1TAL MISCELLANEOUS PARTS
05340-20041 SPACER BOARD 28480 05340-200641

AlB 0534060036 1 10 HHZ OSCILLATOR ASSEMBLY 28480 05340-60036

(SERIES 1220A) STANOARO

(LOADED Oh 05340— 20036 BLANK BOARD) |

0960-0153 1 OSCILLATOR TEMP. CONPENSATOR 10 MHZ 28480 0960-0153
AlBCl 0160-2143 2 CAPACITOR=FXC 2000PF +B0-20% 1000WVDC 28480 0160-2143
AlBC2 0160-2143 CAPACITOR—FXO 2CCCPF «80-20% 1000WVDC 28480 0160-2143
AlBLI 9140-0179 2 COIL-FXO MOLDED RF CHOKE 22u+ 10% 24226 157222
Al8L2 9140~0179 COIL—FXO MOLOEO RF CHOKE 22uH 101 24226 157222
A19 05340-60031 ) , INTERFACE A ASSEMBLY(STD. INSTRUMENT) 28480 05240<60031
‘ B (SERIES 12204)

(LOADEDO ON 05340-20031 BLANK BOARD)
Al9C1L (3180-0374 ! CAPACITOR=FXD; lOUF+~10% 20VDC TA=SOLID 56289 L50D105X902082
ALSC2 )160~-3879 L CAPACITOR~FX0O «OLUF + 20% 100WVOC CER 28480 1160~3879
Al9C3 0180~0106 CAPACITOR—FXD; &0UF+~20% &6vDC TA~SOLID 56289 L50D606X000682
Al9C4 2160-3879 CAPACITOR-FXD «01lUF +-20% 100wvD3C CER 28480 J160~32879
Al9CS D180-0106 CAPACITOR—FX0O: 60UF+#=20% 6¥DC TA-SOLID 56289 1500606 X000682

See introduction to this section for ordering information
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Model 5340A

Replaceable Parts
Table 6-1. Replaceable Parts, 5340A Standard Instruments
Reference HP Part - Mfr
7 ; Qty Description Mfr Part Number
Designation Number Code
A19C6 0160-3879 CAPACITOR-FXO .0lUF + 201 100WVDC CER 28480 0160-3879
A19CR1 1901-0040 DIODE SWITCHING 30V SoNA 2NS 00-35 28480 1901-0040
A19L1 NOT ASSIGNED
Al9L2 9100~2247 COIL-FXO MOLDED RF CHOKE «1UH 101 24226 101100
AL9L) 9140-0158 COIL-FXO M“OLDED RF CHOKE 1UH 101 24226 107101
A1901 1854-0560 1 TRANSISTOR NPN SI DARL PD=310Mk 04713 S5PS56T40
AL9R1 1810~ 0041 3 NETWORK RES 9-PIN=SIP .15-PIN-SPCG 28480 1810-0041
AL9R2 0683-2725 ____ _ 247K 5% .25W FC TC=-400/+760 01121 ce272s
A19R3 0683~-1025 RESISTOR 1K 5% S8 FC C= 01121 CB1025
A19R4& 0683-1025 RESISTOR 1K 5% S5H FC C= 01121 C8L025
A19RS 06831015 RESISTOR 100 5 254 FC TC 01121 cBloi5
Al19R6 0683-2725 RESISTOR 2.7K 5% .25W FC TC=-400/+700 01121 cB2725
A19R7 0683~2715 2 RESISTOR 270 51 25k FC TC=~400/+600 o1121 CB2715
Al19R8 0683~2715 RESISTOR 270 51 +25W FC TC=~4%00/+4600 01121 CB2715
AL19R9 0683-4T15 7 RESISTOR 470 5% +.25W FC TC==400/+600 01121 CB4TLS
Al9R10 0683-2725 RESISTOR 2.7k 51 .25W FC TC=-400/+700 01121 cB2725
A19R11 0683 2025 2 RESISTOR 2K SX ,25W FC TC=-400/+700 01121 CB2025
A19R12 0683-2025 RESISTOR 2k 5% ,25w FC TC W00/+700 01121 CB2025
A1SR13 06832725 RESISTOR 2.7K 5% .25W FC TC=~400/+700 01121 CB2725
A19R14 06832725 RESISTOR 2.7K 51 +25W FC TC=-40CG/+700 01121 CB2725
Al9U1 1820-0537 | C SN74 13 N SCHMITT 01295 SN7413N
A1902 1820-0174 6 IC:TTL HEX INVERTER 01295 SNT404N
Al9U3 1820~0068 IC:SNT41 ON 01295 SNT41O0N
Al19U4 1820-0716 3 IC SN74 161 N COUNTER 01295 SNT4&161N
Al19U5 1820~0054 | C SN7400N 01295 SN740CN
Al19U6 1820-0054 | C2S NT400N 01295 SNT400N
Al19U7 1820-0706 1 IC COMPTR 01263 9324DC
A1921 9100-1788 COIL; FXO; NCN-MOLDED RF CHOKE; «75UH 02114 VK200~-20/48
A20 05340.60073 1 TIME BASE BCARD ASSEMBLY 28480 05340-60073
(SERIES 1348A)
(LOADED ON 05340-20018 BLANK BOARD)
A20C1 0180-0106 CAPACITOR-FXD: 60UF+-20% 4vDC TA-SOLID 56289 150D606X200682
A20C2 0160= 3879 CAPACITOR-FXD «01UF +~20% 100WVDC CER 28480 0160-3879
A20C3 0160-0196 1 CAPACITOR—FXC 24PF +~5% 300WVYDC NMCA 28480 0160-01 96
A20R1 0683-2725 RESISTOR 2.7K 51 «25W FC TC=~400/+700 01121 cB2725
A20R2 06832725 RESISTOR 2.7K 52 +25W FC TC=~400/+700 01121 cB2725
A20R3 0683-2725 RESISTOR 2.7K 5% .25W FC TC=~400/+700 01121 cB2725
A20R4 0683-1215 1 RESISTOR 120 5% +25W FC TC=-400/+600 01121 cBl215
A200U1 1820~0055 7 | C:SNT490N 01295 SNT490N
A20u2 1820~ 0054 1CtSNT400N 01295 SNTAOON
A20uU3 1820-0077 7 IC:TTL OUAL D FLIP/FLOP 01295 SNTATAN
A20U4 1820~ 0054 ICISNT400N 01295 SNT400N
A20US 1820-0099 3 IC3SNT493N 01295 SNT493N
A200U6 1820~0099 IC:SN7493N 01295 SN7493N
A2007 1820~0095 IC3ISNT493N 01295 SNT&93N
A20UB 1820~0035 ICISNT4SON 01295 SNT490N
A20U9 1820~0055 IC2SNT7490N 01295 SN7490N
A20U10 w7 1820-0077 ICSsTTL DUAL C FLIP/FLOP 01295 SNT&TEN
Az20Ull 1820~0077 ICITTL OUAL O FLIP/FLOP 01295 SNT474N
A20ul2 1820-0055 ICtSNT490N 01295 SN7490N
A20U13 1820-0174 IC:TTL HEX INVERTER 01295 SN7404N
A20ULl4 1820-0174 IC:TTL HEX INVERTER 01295 SNT404N
A20UlS 1820~0055 | C:SN7490N 01295 SNT490N
A20ule 1820~0055 ICISN749N 01295 SN7490N
A20UL7 1820-0069 3 IC3SNT420N 01295 SNT420N
A20UL18 1820~0716 | C SNT4 161 N COUNTER 01294 SN74161N
A20Ul19 1820~0504 4 IC COMPTR 07263 93L240C
A20U20 18200904 IC COMPTR 07263 93L240C |
A20u21 1820-0716 IC SN74 161 N COUNTER 01295 SNT74161N
A20U22 1820-0055 IC1SNT490N 01295 SNT490N
A20U23 1820-0615 1 IC MC 8312f CUXR 04713 MC8312pP
AZOU24 1820-1096 1 IC SN54 196 J 01295 SN54196 J
A20U25 1820-0261 1 ICITTL MULTIVIBRATOR 01295 SNT4121N
A20U26 1820=0904% IC COMPTR 07263 93L 24DC
\20027 1820-0904 1C COMPTR 07263 93L24DC
\20uz8 1820-0214 IC:TTL BCD-7O-DECI MAL DECODER 01295 SNTA42N
ro .

\2021 9100~1788 COILs FXDi NOH-MOLDED RF CHOKE; «75UH 02114 VK200-20/48

l; H

o
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Model 5340A
Replaceable Parts

Table 6-1. Replaceable Parts, 5340A Standard Instruments

HP Part ot Mfr
Refgrenc_e Qty Description Mfr Part Number
Designation Number Code
A21 0534C-60021 1 CONTROL BCARC ASSEMBLY 28480 05340-60021
(SERIES 12521
(LOADED ON 05340— 20021 BLANK BCARD)
A21CL 0180-0106 CAPACITOR—FX0; 6CUF+=20¢% 6VDC TA=SOLID 56289 1500606X005682
AZlC2 0160 3879 CAPACITOP—FXC «01UF #+=20% 100wWVOC CER 28480 0l60~3879
A21C3 0180-0197 CAPACITO®R FXD: 2.2UFe¢- 102 20vVNC TA 56289 1500225X9020A2
A21C4 0180-0230 CAPACITOR- FXO; 1lUF+ 20% 50v¥DC TA SOLID 56289 1500105 X005042
A21CR1 190 1-0040 DIODE-SWITCHING 30V 50NA ZNS 00 35 28480 1901-0040
A21CR2 1901-0040 OIOOE—-SWITCHING 30V 50NA 2NS 00-35 28480 1901- 0040
A21R1 0683— 2725 RESISTOP 247K 51 + 25w FC TC==400/+700 01121 ce272¢
A2L1R2 06832~ 2725 RESISTOR 2.7K 5% .25% FC TC==400/+700 0112L ce272s5
A21R3 1810-0041 NETWCRK~RES 9-PIN+ S|P «15+P IN-SPCG 28480 1810~0041
AZLR4 1810— 0041 NETWCRK=RES 9—PIN—SIP «15=PIN=SPCG 28480 1810-0041
A21R5 0683— 2725 RESISTOR 247K 5X +25W FC TCe==400/¢700 or121 CR2725
A21R6 0757-0956 1 RESISTOR 22K 2% 123w F TC=0+ 100 24546 C4=1/8 T0-2202=-G
A21R7 0757- 0957 1 RESISTOR 24K 2% 125W F T(C=D¢-100 24546 Ch4-1/8~T0=-2402-C
A21U1 1820-0616 2 IC HUXR 07263 93220C
A21U02 1820-0788 1 IC SN74 174 N FLIP-FLOP 01295 SN74174N
A21U3 1816-0003 1 IC:R0M BIPOLAR 256-BIT 28480 1816—- 0003
A21U4 1816~0004 1 IC:ROM BIPOLAR DUTPUT & QUALIFIER 28480 1816-0004
A21U5 1820-0054 ICISNTSOON 01295 SNT400N
A21U6 1820-0054 1C :SNT400N 01295 SNT4&O0ON
A2107 1820-0054 IC:SNT400N 01295 SNT4DON
A21UB 1820-0054 | CsSNT400N 01295 SNT7400N
A21U9 1820~0515 IC MV 07263 9602PC
A21U10 1820-0077 IC:TTL DUAL © FLIP/FLOP 01295 SENT4T4N
A21U11 1820-0174 IC:TTL HEX INVERTER 01295 SNT406N
A2lUl2 1820-0640 1 IC SNT4 150 N HUXR 01295 SNT4L150N
A21U13 1820-0495 1 | C OECOOER 07263 93110C
A21U14 1820-0054 1C SNT400N 01295 SNT400N
A21UL5 1820-0054 ICtSN7400N 01295 SNT400N
A21U16 1820~ 0068 IC:SNT410N 01295 SNT410N
A2121 9100; 1788 COIL; FXO; NON-MOLDED RF CHOKE; «+75UH 02114 VK200~20/48
A22 05340-€ 0016 1 HIGH FREQUENCY CWNTER ASSEMBLY 28480 05340-60C16
(SERIES 1328A)
(LOADED ON 05340-20016 BLANK BOARD)
A22C1 0180-0106 CAPACITOP=FXD3 60UF+=2C% 6VvDC TA-SCLID 56289 150D6CE6X0075682
A22C2 0160-3879 CAPACITOR-FXO «O01UF +-20% 100WVDC CER 28480 0160~3879
A22C3 0140-0176 CAPACITOR-FXO 100PF +~2% 300#4¥OC MICA 72136 DM15F101G03 00WVLICR
A22C4 NOT ASSIGNED
A22C5 NOT ASSIGNED
A22Cé NOT ASSIGNED
A22C7 0140-0176 CAPACITOR-FXO 100PF +-21 3006¥DC MICA 72136 DM¥1 5F101G03 00WVLICR
A22C8 0140— 0176 CAPACITOR-FXO 100PF +-22 300WVDC MICA 72136 101GO300WVICR
Az22C9 0180-0106 CAPACITOR-FX0O; &0UF+ 20% 6VvDC TA-SOLID 56289 1500606 X0 B2
A22C10 0160-3879 CAPACITOR—FXO «01UF +-20% l00WVDC CER 28480 0160~3879
A22211 0160-3879% CAPACITOR—=FXO «01UF +:20% L00WVDC CER 20480 0160~387
Az2C12 0160-3878 2 CAPACITOR—FXO LOOOPF +-20% 100wVDC CER 28480 0160-3878
A22C13 0180-0106 CAPACITOR-FXD; 60UF+~20%X 6VvDOC TA--SGLID 56289 1500606 X000682
AZ2C14 0160-3878 CAPACITOR—-FXO 1000PF + 202 100¥VDC CER 28480 0160-3878
A22C15 0180-0106 CAPACITOR—FXO: &0UF+ 202 6vDC TA-SOLIOD 56289 1500606X000682
A22CR1 1901- 0535 DIW E SCHOTTKY 28480 1%01~0535
42241 1250-1368 1 CONNECTOR—RF S5MB M PC 28480 1250
1
A22L1 9140-0158 COIL~FXD HOLOEO RF CHOKE lUH 101 24226 10/101
A2201 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1L854~0071
A2202 1854°0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854 0071 ,
A2203 1854-0071 TRANSISTOR NPN SI PD=300MN FT=200MPL 28480 54 0071 ‘
A2204 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHKZ 28480 0N
A2205 1854~0071 TRANSISTOR NPN ST PD=300MW FT=200MHZ 28480 K0Tl
A2206 1854~00671 TRANSISTDR NPN S| PD=300MW FT=2J0CMH2Z 28490 1y )
A2207 1854-0071 TRANSISTOR NPN SI PO-JOOWU FT=200MHZ 28480 AT
A2208 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 ERU I
A2209 1854-0071 TRANSISTOR NPN S1 PD=300MW FT=200MHZ 28480 Ty 27
A22010 18540071 TRANSISTOR NPN S1 PD=300MW FT=200MHZ 28480 17
A22011 1854—-0071 TRANSISTOR NPN SI PD=3nGMW FT=200MHZ 28480 5 T
422012 1854-0071 =~ ! ,’/ TRANSISTOR NPN SI PD=300MW FT=200M#HZ 28480 1854~007]
A22013 1854~0C71 TRANSISTOR NPN SI PD=300MW FTw ZOOMHKZ 28480 1854 0071
A22014 1854-0071 i TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854 0071
A22015 1654 0071 / TRANSISTOR NPN S1 PD=300MW FT=200MHZ 28480 1854 007]

See introduction to this section for ordering information
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Model 5340A
Replaceable Parts

Table 6-1. Replaceable Parts,5340A Standard Instruments

Reference HP Part e Mfr
; . Qty Description Mfr Part Number
Designation Number Codk
A22916 1€54-0071 TRANSISTOR NPN SI 0 200MN FT=200MHZ 28480 1854-0071
A22917 18540071 TPANSISTOR NPN ST [ 210 FIr 2304H2 20480 1854— 0071
A22918 1854 — 0092 2 TRANSISTOR NPN S1I JM OFT 0012 2848C 1854-C292
422Q19% 1854- 0009 1 TRANSISTOR NPN 2N’ S1 TC 18 D=300MMW 28430 1E54-000%
A22920 1854~0092 TRANSISTOR NPN SI Ml FT 500MKZ 28480 185&-00%2
A22921 1854~-0071 TRANSTISTOR NPN S1 PD=30GMW 200 2R 480 1854-00T1
A22R1 06835105 RESISTOR 51 52 251 FC TC==400/+#50C 01121 CB5105
A22R2 0683—-1015 RESISTOR 100 5! .25 FC 00/ 01121 CBlO1S
A22R3 0683-5105 RESISTOR 51 5% 25w C T ¥ O/+ 01121 cB85108
A22R4& 0757—- 0931 RESISTOR 2K 2% .1254 € T =0+-100 24546 C4 1/8-T0 2001°G
A22R5 0757~0931 RESISTOR 2 2% .125W F T 100 24546 C4-1/8-T0~2001 -G
A22R6 0757- 0931 RESISTOR 2K 2% 125W F TC=0+:-100 24546 C4-1/8~-T0-2001-6
A22R7 0757-0931 RESISTOR 2K 2% 125w F TC=0+-100 24546 C4% 118-T0-2001"C
A22R8 0757-0931 2 2K 2% 158 F TC=0+=100 24546 C4 1/8-T0-2001~G
A22R9 0757-0931 1 2Kk 2% 254 F TC=0++100 24546 C4=1/8 T0~2001-G
A22R10 0757-0934 R K i »125W F TC 1 24546 C4-1/8-T0-2701~6
A22R11 0683 5115 7 RESISTOR 510 ¢ 5W F  TC=~400/+600 01121 cesi1s
A22R12 0757-0934 RESISTOR 2.7K 22 125W F TC=04+-100 24546 C4-1/8-T0~2701-6
A22R13 0683-5115 RESISTOR 510 5% +25W FC TC==430/+600 01121 CB85115
A22R14 0757-0934 RESISTOR 2.7K 22 «125W F TC=0+100 24546 C4~1/B~T0-2701-G
A22R15 0&83~5115 RESISTOR 510 51 «25W FC TC==400/+600 01121 ce5115
A22R16 0757-0934 RESISTOR 247K 21 4125W F TC=04~100 24546 Cé% 1/8+T0=-2701-G
A22a17 0683-5115 RESISTOR 510 5% «25W FC TC==400/+600 01121 Ca511%
A22R18 0757-0934 RESISTOR 2.7K 21 4125W F TC=0+100 24546 C4-1/8-T0-2701-G
A22R19 0683-5115%5 RESISTOR 510 5% «25W FC TC==400/+600 01121 CB5115
A22R20 0757-0934 PESISTOR 2+7K 21 ,125W F TC=0+=100 24546 C4-1/8-T0-2701-G
A22R21 0683-5115 RESISTOR 510 5% «25% FC TC==4007/+600 01121 Cces511s5
A22R22 06831515 b RESISTOR 150 5% .25k FC TC=-400/+600 01121 CB1515
A2ZR23 0683- 1515 RESISTOR 150 5% .25 FC TC=~400/+600 eL1z1 CB1515
A22R24 0683- 1515 RESISTOR 150 5% «25K FC TC==400/+600 01121 CB8l515
A22R25 0683-1515 RESISTOR 150 5% «25% FC TC=~400/+600 01121 Cel515
A22R26 06831515 RESISTOR 150 5% «25w FC TC=~400/+600 01121 CB1515
A22R27 0683~1515 RESISTOR 150 5% .25W FC TC=«4J0/+600 01121 cels1s
A22R28 0757-0900 RESISTOR 100 21 .125W F TC=0+ 100 24546 C41/8-T2-101+6
A22R29 0757-0909 1 RESISTOR 240 2% «125W F TC=0+ 100 24546 C421/8-TI=281+5
A22R30 0683-5105 RESISTOR 51 51 «25W FC TC=~400/+500 01121 cp5105
A22R31 0683-4715 RESISTOR 470 5% «25W FC TC==400/+600 01121 CB4715
A22132 0683-4715 RESISTOR 470 51 «25W FC TC==400/4600 01121 CB&471S
A22133 0683~4715 RESISTOR 470 51 «25% FC TC=~400/+600 01121 CB471S
A22R34 0683-4715 RESISTOR 470 51 +25W FC TC=~400/+600 01121 CB&4TLS
A22R35 0683— 5105 RESISTOR 51 51 «25W FC TC=~400/+500 01121 {85105
A22R36 06832725 RESISTOR 247K 5% «25W FC TC=-400/+700 01121 CR2725
A22R37 0683-2725 RESISTOR 2.7K 5% .25 FC TC=~400/+4700 01121 ce272s
A22R38 0683-2725 RESISTOR 247K 51 «25Kk FC TC=~400/+700 01121 cB272%
A22R39 0683~2725 RESISTOR 2.7X 51 <25k FC TCL=—-400/+700 01121 cB272%
A22R40 0683-5105 RESISTOR 51 5% «25W FC TC=~400/+500 01121 CB510%
A22R41 06834725 1 RESISTOR 4«7K 5% «25W FC TCw=-400/+700 er121 ce&472s%
A22R4&2 0683-4715 RESISTOR 470 5% «25W FC TC=~400/+600 01121 CR&T71S
A22R43 0683— 5105 RESISTOR 51 51 «25w FC TC=-400/+500 01121 C85105
A22R44 0683-1025 RESISTOR 1K 5% «25W FC TC=-400/+600 01121 Calo2s
A22R45 0683-1015 RESISTOR 100 5% .235W FC TC==400/+500 01121 CB1OLS
A22R46 06B3~6615 RESISTW 680 51 «25% FC TC=-400/+600 01121 CB6815
A22R47 0683-4715 RESISTOR 470 5% «254 FC TC==&403C/+600 01121 CR&4T71S
A22R48 0683-3915 1 RESISTOR 390 5% «25W FC TC=~420/+600 01121 CB3915
A22R4 3 0D683~1015 RESISTOR 100 5% «25% FT TC=~400/+500 01121 CBl10l5
A22R50 0683 — 5625 1 RESISTOR 5+6K £% ,25wW FC TC=-400/+700 01121 CB5625
A22R51 0683-1225 2 RESISTOR 142K 5% .25 FC TC=~400/+700 01121 cBl225%
A22R52 2100-1738 1 RESISTOR—TRYR 10Kk 10% C TOP-AOJ 1-TURN 30983 ET50W103
A22R53 0683— 1225 RESISTOR 1le2K 51 «25W FC TC=~400/+700 01121 carz2s
A22R54 0757-0907 RESISTOR 200 29 «125W F TCw=0+-100 24546 C4+1/8<T0-201-6
A22R55 0757-0936 3 RESISTOR 3«3K 21 41256 F TC=0+=100 24546 C4~ 1/8+T0~3301-G
A2201 1820-0275 1 IC MC 1039P XLTR-LGC 04713 MCL032p
A22v2 1820-1019 1 1{ COUNTER 28480 1820~-1019
A22u3 1e2c-0560 2 IC:DIGITAL 28480 1820-0560
A22U04 1820— 0751 1 IC SN74 196 N COUNTER 01295 SNTH19&6N
A22US5 1820-0610 1 IC MC B8309P MUXR 04713 MCE309P
A22U6 1820--0557 2 IC FLIP-FLOP 28480 1820~0557
a22u7 1820~0557 IC FLIP-FLOP 28480 182C~0557
A22U8 1820-0560 1C:D IGITAL 28480 18200560
A22U9 5086-~7089 1 TRIGGER AMPLIFIER 28480 5086~708%
A22XU2 1200- 0475 ” o CONNECTORI1=CONT SKT 4N16 DIA 22526 T5060-005
A22XxU3 1200-0475 CONNECTOR:1-CONT SKT 4016 DIA 22526 75060-005
A22XU6 1200-0475 CONNECTDR:1=CONT SKT .016 OIA 22526 75060-005
A22XU7 L1200~ 0475 CONNECTOR31-CONT SKT .016 OIA 22526 75060- 005
A22XUB L200- 0475 CONNECTOR:1-CONT SKT 4016 DIlA 22526 75060-005
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Table 6-1. Replaceable Parts, 5340A Standard Instruments
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|
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Reference HP Part - Mfr
X ) Qty Description Mfr Part Number

Designation Number Codi |
A22XU9 1200-0475 CONNECTOR;1=CONT SKT 4016 DI& 2252¢ 7506%=01%
A2221 9100-1788 COIL: FXD; NCA=WCLDED AF CHOKE; LT7S5UM 02114 VK200-20/43
A2212 9100~1788 COIL: FXD3; NON=MOLDED PF CHOKE 3 75U 02114 VK200~20/48
A23 05340-60030 1 COUNT REGISTER ASSEMBLY 2848¢ 05340-40033

(SERIES 12204)

(LOADED ON 05340-20030 BLANK BOARDI
A23ClL 0160-3879 CPPACITOR-FXO +01UF +-20% 100WVvDC CFR 28480 0160-3879
A23C2 0180~0106 CAPACITOR- FXD3 60UF+-20% 6VOC TA-SOLID 56289 1500606 X00068
A23R1 0683~2725 RESISTOR 2.71 5% .25 FC TC= .400/+700 01121 cB272%
a2301 1820- 0596 1 | C DM74L 74N FLIP-FLOP 27014 DMT4LT7oN
A23U2 1820-0986 € IC OMB&L 75N COUNTER 27014 DMBELTEN
A23U3 1820-.9 86 IC DMB6L 75h CWNTEQ 27014 DM36LTSN
A23U4 1820~ 0986 | C DMB6L 75N COUNTER 27014 DMBALTSN
A23U5 1820-0986 I C DM86L 75N COUNTER 27014 DMBELTSN
A23U6 1820-0986 1C DMB6L 75N COUNTER 27014 DMBELTSN
A2307 1820.0986 IC DMB&L 75N CWNTER 27014 DMB6LTSN
A23U8 1820-0659 2 IC RGTR 67283 93L000C
A23U8 1820-0659 IC RGTR 07263 93L000C
A23U10 1820~ 0910 2 1 SN74LS 83 N ADDER 01295 SN74LSB3N
A23ul1l 1820-0910 IC SNT4LS 83 N ADDER 01295 SNT4L 583N
A23U12 1820-0583 2 IC DMT4L OON GATE 27014 DM74L0ON
A23U13 182005 88 1 I C DM74L 20N GATE 27014 DMT4L20N
A23UL4 1820-0054 IC:SN7400N 01295 SNT4UON
A23U15 1820-0054 I1CSNT400N 01295 SNT4O0N
A23016 1820~ 0077 IC:TTL DUAL D FLIP/FLOP 01295 SNT&T4N
A23017 1820~ 0077 1C:TTL DUAL D FLIP/FLOP 01295 SNT&T4N
A23uUl8 18200054 IC:SNT400N 01295 SNT40ON
A23U19 1€20< 0077 1C:TTL DUAL O FLIP/FLOP 01295 SNT4T4N
A23U20 18200282 1 IC SN7T4 86 N GATE 01295 SNT4BON
A23021 1820-0068 1CISNTALON 01295 SNT410N
A23zl 9100-1788 COIL; FXD; NON-MOLOEO RF CHOKE; +75UH 02114 VK200-20/48
A24 05340-60019 1 DISPLAY REGISTER ASSEMBLY 28480 05340-60019

(SERIES 12364)

[LOADED ON 05340-20019 BLANK BDARD)
A24C1 0180-0106 CAPACITOR-FXO; 60UF+-=20% 6VDC TA—SOLID 56289 1500606 XD0ON6R2
A24cC2 0160- 3879 CAPACITOR-FXO .01UF +=20% 100wvOC CER 28480 0160-38 79
A24J14 1251~2035 2 CONNECTOR-PC EOGE CONT/ROW 2-ROWS 71705 252-15-3 P 300
A24J18 1251-2035 CONNECTQR-PC EOGE CONT/ROM 2-POWS 71705 252-15-30-300
A24U1 1820-0294 5 IC:TTL 8-BIT SHIFT REGISTER 27014 DMBSTON
A2402 1820-0657 1 | C ENCOOEP 07263 93180C
A24U3 1820-0174 IC:TTL HEX INVERTER 01295 SNT4N&N
A24U4 1820-0616 1C MUXR 07263 93220C
A24U5 1820-0069 ICtSN7420N 01295 SNT&20N
A24U6 18200587 2 1C DM74L 1ON GATE 27014 DM74L10N
A24U7 1820-0583 IC DM74L OON GATE 27014 OM74LODN
A26U8 1820=00 54 IC:SNT400N 01295 SNT4UON
A24U9 1820- 0294 IC:TTL 8-BIT SHIFT REGISTER 27014 DMB5TON
A24U10 1820-0069 1C 1SNT420N 01295 SNT420N
A24U11 1820~ 0294 IC:TTL 8-BIT SHIFT REGISTER 27014 OMB857ON
A24U12 1820- 0589 1 1C DN74L 30N GATE 27014 DM74L30N
A24u1 3 1820—0054 IC:SN7400N 01295 SNT400N
A24Ul4 1820-0174 IC:TTL HEX INVERTER 01295 SNT404N
A24UL5 1820-0587 | C DM74L 10N GATE 27014 DMT4L10N
K24UL6 1820-0294 1C1TTL 8-BIT SHIFT REGISTER 27014 DMBS 70N
A24ULT7 1820—0294 ICITTL 8-BIT SHIFT REGISTER 27014 DMBSTON
A24U18 18201047 1 I C SNT4L  42AN DECODER 27014 DMT4L42 AN |
\242) 9100-1788 COIL; FXO: NON-MOLOEO RF CHOKE: . T75UM 02114 VKZOO-20/68
\2422 9100-1788 COIL: FXDi NCN=MOLDED RF CHOKE; .75UH 02114 VKZ00~2 0/48
L25 05340-60020 1 DISPLAY ASSEVBLY (SERIES 12364} 28480 05340~60020

(LOAOEO ON 05340-20020 BLANK BCARO)
\25C1 0180- 0106 CAPACITOR~FXD: 60UF+-20% 6vOC TA-SOLID 56289 1500606 X000682
\25¢C2 D160-3879 ' 4 CAPACITOR-FXO -01UF + 203 100wv0C CER 28480 5160-3879

il
\25CR1 1902-3301 | 1 OIOOE-ZNR 34.8V 52 DO-7 PD=.4W TC=+.078% 34713 5Z 10939 338
i

125051 1970-0054 [‘8 TUBE ELCTRN 85870S INO-ALPHANUMERIC 28480 L9T0~ 0054
\25XDS1 1200-0405 ] SOCKET-TUBE 14-CONT NIXIE-PKG 93781 1TS=44
125082 1970-0054 TUBE ELCTRN B5870S5 INO-ALPHANUMERIC 28480 1970 0054
\25XDS2 12000405 SOCKET-TUBE 14—CONT N IX |E-PKG 33781 ITS—44
125053 1970-0054 TUBE ELCTRN B58705 IND-ALPHANUMERIC 18480 1970-0054
125XDS3 1200-0405 SOCKET—TUBE__14-CONT_NIXIE-PKG 313781 i TS=44

See introduction to this section for ordering information
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Model 5340A

Replaceable Parts
Table 6-1. Replaceable Parts, 5340A Standard Instruments
HP Part iDti
Refgrenqe Qty Description Mfr Mfr Part Number
Designation Number Codr
A250S54 1970- 0054 TUBE ELCTRN E5870S INO-ALPHANUMERIC 28480 197C~0054
A25XDS4 1200— 0405 SOCKET-TUBE 14-CONT NIXIE-PKG 83781 RTS-44
A25DS5 1970~ 0054 TUBE FLCTRN BSB70S IND=ALPHANUMERIC 28480 1970~005+
A25XDS5 1200=0405 SOCKET-TUBE 14—CON1 NIXIE— PKG 83781 RTS—44
425086 1970 0054 TUBE FLCTRN 58705 IND—ALPHANUMERIC 28480 1970—- 0054
A25XDS6 1200~0405 SCCKET-TUBE 14=CONT NIXIE- PKG 83781 RTS—44
425087 1970-0054 TUBE ELCTRN B58705 IND-ALPHANUMERIC 28480 1970-0055
A25XDS7 1200- 0405 SOCKET —TUSE 14-CONT NIX IE—PK& 83781 RTS—44
A250S8 1970-0054 TUBE ELCTRN B5870S INO-ALPHANUMERTIC 28480 1970-0054
A25XDS8 1200- 0405 SOCKET~TUBE 14~CONT NIX E=PKG 83781 RTS—44
425059 2140-0313 9 LAUP-GLOW T=2 BULB 58V 74276 NCZH FROSTED
A25XDSO
4250510 2140-0313 LAMP—GLOW T- 2 BULB 58V 74276 NEZH FROSTED
A25DS11 2140-0313 LAUP-GLOW T=2 BULB 58V 74276 NEZH FROSTED
4250812 2140-0313 LAMP—GLOW T- 2 BULB 58V 74276 NE2H FROSTED
A250513 2140-0313 LAMP-GLOW T-2 BULB 58V 74276 NE2H FROSTED
A250S14 2140-0313 LAMP—GLOW T=-2 8ULB 58V 74276 MNE2H Ff NSTED
A250515 2140-C313 CAMP—GLOW T=2 BULB 58V 74276 NEZH FROSTED
A250516 2140-0313 LAUP-GLOW T-2 BULB 58V 74276 NEZH FROSTFO
A250517 2140— 0313 LAMP—GLOW T=2 BULB 58V 74276 NEZH FROSTED
A2591 1854— 0533 12 TRANSISTOR NPN S| PO=625Mw FT=100MHZ 28480 1854-0533
A2592 1854— 0533 TRANSISTOR NPN S1 PD=625MW FT=100MHZ 28480 1854-0533
A2593 1854~0533 TUASISTOR NPN S1 PD=€25MW ET=100MHZ 2B4B0R 1854-2533
A2594 1854 — 0533 “TRANSISTOR NPN S| PD=¢25MW T 100Mu2 28480 1854-0533
A250Q5 1854-0533 TRANSISTOR NPN S1 PD=¢25MW T=100MHZ 28480 1854—0533
A25Q6 1854-0533 TRANSISTOR NPN S | i FT=100MHZ 2848C 1854=C533
A2597 1854-0071 TRANSISTOR NPN S1 PO=300MW | T=200MK7 28480 1854-0071
A25R1 0£83-4735 7 RESISTOR 47K 51 +25% FC TC==40C/+80C 01121 CB4735
A25R2 0683-4735 RESISTOR 47K 5% «25% FC TCa=400/+800 01121 CR473S
A25R3 0683-4735 RESISTOR 47K $% +25W FC TC==400/+800 01121 CB4T3S
A25R4 0683-4735 RESISTOR 47K 51 «254 FC TC==«400/+800 01121 CR4T735
A25R5 0757-05'43 9 RESISTOR 642K 2% .125W F TC=04+100 24546 C4=1/8-TO-6201-G
A25R6 06834735 RESISTOR 47K 51 «25W FC TC=w400/+800 01121 CB4735
A25R7 0757- 0943 RESISTOR 6+2K 2%+ 1256 F TC=04-100 24546 C4-1/8~T0-6201-6
A25R8 0683-4735 RESISTOR 47K 51 +25W. FC TC==400/+800 01121 CB84735
A25R9 0757- 0943 RESISTOR 62K 2% 4125W F TC=04=100 24546 C4-1/8-TO=6201-C
A25R10 0€83-4735 RESISTOR 47K ¥ «25W FC TC=-400/+800 01121 CB4T35
A25R11 06832045 1 RESISTOR 200K 51 +25W FC TC=+800/+900 01121 CB2045
A25R12 0683=2735 8 RESISTOR 27K 5% +25W FC TC=~400/+800 01121 Ce273s
A25k13 0683-2725 RESISTOR 2¢7K 5% «25¥ FC TC==400/+700 01121 82725
A25R14 0683-2735 RESISTOR 27K 51 .254 FC TC=“40C/+800 01121 82735
A25R15 0683=2725 RESESTOR 2.7k 51 +25W FC TC=~400/+700 01121 cB2725
A25R16 0683-2735 RESISTOR 27K ! 254 § TC= 400 +800 01121 cB2735
A25R17 0683-2725 RESISTOR 2+7K 51 .25 € TC -40 /+70 01121 c82725
A25R18 0683~ 2735 PESISTOR 27K '  25W § r 400 01121 CB2735
A25R19 0683-2725 RESISTOR 2+7K 5% «25W FC TC=2400/+700 01121 CB2725
A25120 0683-2735 RESISTOR 27K 5% «25W FC TC==400/+800 01121 c82735
A25R21 0683-2725 RESISTOR 27K 5% +25W FC TC=-400/¢700 01121 €82725%
A25R22 0683-2735 RESISTOR 27K 51 +25W FC TCa=400/+800 01121 €B2735
A25R23 0683— 2725 RESISTOR 247k 51 «25W FC TC=-400/4700 01121 cB2725
A25R24 06832425 1 RESISTOR 244K 51 4258 FC TC=-400/+700 01121 cB2425
A25R25 0683-2725 RESISTOR 2+7K 5% «25W FC TC=~400/+700 e1121 cez72es
A25R26 0683- 5125 RESISTOR 541K 5% « 25K FC TCw~400/+700 01121 c8s125
A25R27 0683~2735 RESISTOR 27K 52 +25W FC TC==400/+800 01121 €B2735
A25UL 1820-1161 10 | C DECODER 28480 1820- 1161
A2502 1820-1161 1C DECODER 28480 1820-1161
A25U3 1820-1161 |C DECODER 28480 1820-1161
A25U4 1820 (161 | C DECODER 28430 1820=1161
A25US 1820-1161 IC OECCOER 28480 1820-1161
a25U6 1820- 1161 IC OECOOER 28480 18201161
A25U7 1820-1161 IC DECODER 28480 1820-1161
A2508 1820-1161 | C DECODER 28480 1820- 1161 .
a250% 18201161 1€ DECODER 28480 1820-1161 i
A25U10 1820- 1161 1¢ DECODER 28480 1820-1161
A25 MISCELLANEOUS

0533C 00027 1 RETAINER. RIGHT (SINGLE BRACKET) 28480 05330-00027

05330 0002 3 BLOCKs ANNUNCIATOR 268480 05330-40002

05340 G000& 1 SHIELD, NIXIE 28480 05340-00006

25340-00007 1 BRACKET, ANNUNCIATOR (DOUBLE BRACKET) 28480 05340-00907

35340-60057 1 CABLE ASSEMBLY, DISPLAY BLANKING 28480 05340— 60057

05340-80001 iy INDICATOR, OF LOs LOCK, GATE 28480 05340-80001

) 5340-80002 1 INDICATOR, GHZ, MHZ, KHZ 28480 05340-80002

05340~ 80003 r INDICATOR, RMT, DIR, "&w 28480 05340-80003

—~ .
-y
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Table 6-1. Replaceable Parts, 5340A Standard Instruments

HP Part ot Mfr

Reference Qty Description Mfr Part Number

Designation Number Code

A26 05340-6C037 1 BLANKING ASSEMBLY (SERIES 12364A) 28480 05340-60037
(LNADED ON 05340— 20037 BLANK BL&RO)

A26Q1 1654=0533 TRANSTISTOR NPN ST PD=&25MW FT=100MHZ 28480 1854-0533

A2602 1854=0533 TRANSISTOR NPN 51 PD=625NW FT= 100MHZ 28480 18564-0533

A2693 18540533 TRANSISTOR NPN S1 PD=625MW FT=1D0MHZ 28480 P54=-0533

A2604 1854=-0533 TRANSISTOR NPN SI PD=£25Mw FT® 100MHZ 28480 1854-0533

A2695 1854~-0533 TRANSISTOR NPN §1 PO=625MK FT=100MHZ 28480 1854 0533

A2606 1853-0317 5 TRANSISTOR PNP SI PD=625MW FT=100MHKZ 28480 1853=0317

A2607 1853~C317 TRANSISTOR PNP S| PD®625MW FT=1unMHZ 28490 1953-03 17

A2698 1853-0317 TRANSISTOR PNP ST PD=625MW FT=100MHZ 28480 18530317

A2609 1653-0317 TRANSISTOR PNP SI PD=625MW FT=100MHZ 28480 1863-0317

A26010 1853-0317 TRANSISTOR PNP S1 PD=8&25MN FT=100MHZ 28480 18530317

A26R1 06832725 RESISTOR 247K 5% .25W FC TC==400/+700 01121 CB2725

A26R2 06832725 RESISTOR 2.7K 5L «25W FC TC=-.400/+700 01121 cez2725

A26R3 0683-2725 RESISTOR 247K 5% «25W FC TC=+400/+700 01121 cB82725

A26R4 0683-2725 RESISTOR 247K 5% «25W FC TC=-400/+700 01121 cB2725

A26R5 0683~2725 RESISTOR 247K 5X .25 FC TC=+400/+700 01121 cB2725

A26R6 0684.2245 5 RESISTOR 220K 5% .25 FC TC==800/4900 01121 CB2245

A26R7 0683=2245 RESISTOR 220K 5% «25W FC TC==800/4900 01121 CB2245

A26R8 06832245 RESISTOR 220K 5X «25W FC TC==800/+900 01121 C82245

A26R9 0683~2245 RESISTOR 220K 8% 425w FC TCwe800/+900 01121 CB2245

A26%10 06832245 RESISTOR 220K 51 .25 FC TC=-800/#900 01121 CB2245

A26R11 0683 3325 5 RESISTOR 343K 5L 25w FC TC=~400/+700 01121 CB3325

A26R12 0683-3325 RESISTOR 3+3K 5% .25W FC TC=~400/+700 01121 83325

A26R13 0683-2325 RESISTOR 343K 5X «25W FC TC®=:400/+700 01121 ce332s

A26R14 0683~ 3325 RESISTOR 343K 5% « 254 FC TC=:400/+700 01121 C83325

A26R15 0683-3325 RESISTOR 3.3K 5X «25W FC TC==400/+700 01121 CB3325

A26R16 0757-0943 RESISTOR 62K 2% 4125 F TC*0+-100 24546 C4~1/8-T0-6201~G

A26Rr17 0757-0943 RESISTOR 642K 2% «125W F TC=0+=100 24546 C4=1/8 T0-6201-G

A26R18 0757-0943 RESISTOR 6+2K 21 41258 F TC=0+-100 264546 C4~1/8-T0-6201-G

A26R19 0757— 0943 RESISTOR 62K 2% «125W F TC=04=1030 26546 C4-1/8 TO-6201-G

A26R20 07570943 RESISTOR 642K 2% +125w F TC=04-100 24546 C4~1/8-T0-6201-G

A27 0534060026 1 RESOLUTION SWITCH ASSEMBLY(SERIES 12364) 28480 05340-60026

05340- 60045 1 SLIOE ASSEMBLY 28480 05340— 60045
5C20-34 40 1 SPRING, OETEAT 28480 5020-3k40

A28 05340-60022 1 REGULATORS ASSEMBLY, —15 AND +175V 28480 05340— L0022
(SERIES 12224)
(LOADED ON 05340— 20022 BLANK BOARD)

A28C1 0160-2141 5 CAPACITOR- FXO 6802F +-20% 1000WVDC CER 28480 0160-2141

A28C2 0180-0374 CAPACITOR—FXO: 10UF+.10% 20vVDC TA- SOLID 56289 1500106 X902 082

A28C3 0180~0374 CAPACITOR-FXO: 1QUF¢-10% 20vDC TA-SOLID 56289 15001 06X 902082

A28C4 0160-2141 CAPACITOR—FXO 680PF +-20% L00OWVOC CER 28480 0160-2141

A2BCS 0160-2141 CAPACITOR-FXO 680PF +=20% 1000WVDC CER 28480 0160-2141

A28C6 0180-0106 CAPACITOR-FXD: &0UF#-20% &VDC TA-SOL1D 56289 1500606 X000682

A28C7 0180-0374 CAPACITOR—FXO: lOUF+=10% 20VDC TA-SOLID 56289 15001 06X502082

A28BCR1 1902-0049 1 OIOOE-ZNR 6419V 5% 00-7 PD=.4W TC=+.022% 04113 S 10939122

A2BCR2 1502=3234 2 DIODE—ZNR 19«6V 5% 00-7 PD=.4W TC=+.073%Z 04713 2 10939-26b

A28CR3 1902 — 3428 1 DIODE—-ZNR 100V 5% DO-7 PD=.4W TC=+.083% 04713 $2 10939-470

A28CR4 1902-3393 1 DIODE~INR 75V 5% DO-7 PD=.4N TC=+,077% 04713 $Z 10939.434

A2801 1854-0071 TRANSISTOR NPN SI PD=300MK FT=200MKZ 28480 1854=0071

A2892 1853- 0240 TRANSISTOR PNP ST TO-39 PD=1w 28480 1853=0240

A2803 1854=0071 TRANSISTOR NPN ST PO=300MW FTe200MHZ 2P480 1854~0071

A280Q4 1854 0232 1 TRANSISTOR NPN SI TO—39 POw1w FT=15MHZ 28480 1854—0232

A2805 1853-0254 2 TRANSISTOR PNP §1 PO-30U FY=3MHZ 28480 18530254

FOR A28Q5 1205—0219 4 HEAT— OISSIPATOR SGL SHUNT PKG 28480 1205-0219

A2806 1854~ 0330 1 TRANSISTOR NPN S1 PD=21wW FTwlOMHZ 28480 1854-0330

FOR A28Q6 1205-0219 HEAT— OISSIPATOR SGL SHUNT PKG 28480 1205-0219

A2807 1853- 0020 TRANSISTOR PAP SI PD=300MW FT=150MHZ 28480 1853-0020

A2808 1853-0020 TRANSISTOR PNP S1 PO=3C0MW FT=1S0MHKZ 28480 1853-0029

A2809 1854=0533 TRANSISTOR NPN S I PO=425MW FT» 100MK2Z 28480 1854- 0533 \

A28010 1854-0039 3 TRANSISTOR NPN 2N3053 S1 TO-5 PD=1W 04113 2N3053

FOR A28Q10 1205-0033 3 HEAT- OISSIPATOR SGL TO=5/T0=39 PKG 28480 1205-0033

A28R1 0683-4705 1 RESISTOR 47 5% «25W FC TC==400/+500 01121 Ce470S

A28R2 0683-2735 RESISTOR 27K 5% .254 FC TCe=400/+800 01121 cB2735

A28R3 0633~1035 RESISTOR 10K 5X .25W FC TC==400/+700 01121 C81035

A28R4 06B86~1345 1 RESISTOR 130K 5% «5W CC TC=0+882 01121 E21345

A2BRE 0757-0933 3 RESISTOR 244K 2% «125W F TC=04~100 24546 C4~1/8-T0~2401~G

A2BR& 0698-4471 * ' .(ﬁ. RESISTOR 7.15K 1% .125w F TC=0+-100 24546 Chn1/8-TO=TL51+F

A28RT 2100-2633 2 RESISTOR—TRHR 1K 10% C SIDE-AOJ 1-TURN 30983 ET50x102

A2BRS 0683~ 1845 1 RESISTOR 180K 5% «25W FC TC=-800/+900 01121 CB1845

\28R9 0683-5125 [' RESISTOR 5.1K 5% .25W FC TC=-400/+700 01121 cBS125

A28R10 06835115 RESISTOR 510 5% +25W FC TC=~400/+600 01121 CB5115

See introduction to this section for ordering information
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AZ28R11 0757- 0900 RESISTOR 100 22 «125% F TC=0+ 100 2454¢ C41/8-TO-101-G
A2BRL2 0757- 0900 RESISTOR 100 2% «125% F TC=0+ 100 2454¢ C4~1/8-Y0+101-G
A28R13 0757-0924 RESISTOR 1K 2% «125W F TC=0+-100 24541t C4~1/8-T0-1001"G
AZBRL4 0757-0952 RESISTOR 15K 21 125K F TC=0+ 100 24544 C4~»1/8"T0~1502-6G
428R1S 0698~-5841 1 RESISTOR 11 51 «25W FC TC=-400/+500 01121 CB1105
AZBR1SG oe11-1672 1 RESISTOR 3 51 2w PW TCw0D#+400 75047 BWH2+3R3-J
A2BTPL 0360-0124 TERMINAL— STUD SPCL PRESS HTG 2848¢( 0360-0124
A28TP2 0360-0124 TERMINAL=-STUD SPCL PRESS MTG 2848( Q360=Cl24
42801 1826~9201¢ 3 | C LM204H RGLTR 21014 LM206H
A29 05340-60025 1 REGULATOR ASSEMBLY, +15 V. 2848(C 05340- 60025
(SERIES 122Ca)
(LNADFD ON 05340~20025 BLANK BOARD)
A29C1 0180-0116 CAPACITOR—FXG: 6.8UF#-10% 35vDC TA 56285 1500685 X5035R2
AZ29C2 01820374 CAPACITOR—FXO; 10UF+-10% 20VDC TI- SOLID 56289 1500106 X5%20R2
A29C3 0150~ 0050 3 CAPACITOR—FXO 1000PF +EBE0=20% 1000WVDC 28480 0150-0050
A29CH 0180-0374 CAPACITOR-FX0; 10UF+-10% ZOVDC T4- SOLID 56289 150D106X902082
A29CR1 1901-0040 DIODE~SWITCHING 30V 50NA 2NS DO 35 28490 1901-0040 ,
A29CR2 1901-0040 DINDDE=SWITCHING 30V SONA 2NS DO-35 2R 4R ({0 1901-0040
A29CR3 1902-2234 DIDDE=INR 19.6Y 51 00-7 PD=.4W TC=»,073! 04713 52 10939-266
A2901 1853-0020 TRANSISTOR PNP SI PD=300MW FT=150MHI 28480 1853-0020
A2932 1854~ 0420 1 TRANSISTOR NPN S1 PO=40w FTw3MKZ 28480 1854~0420
FOR A28Q2 1205-0219 HEAT- OISSIPATDR SGL SHUNT PKG 28480 1205%9219
A2903 1854-0029 TRANSISTOR NPN 2N3053 SI TO=S PD=1W 04713 2N3053
FOR A2903 1205-0033 HEAT- OISSIPATOR SGL TO=~5/T0~-39 PKG 28480 1205- 0033
A29R1 0683-2725 RESISTOR 2.7k 5X +25W FC TC==400/+700 01121 cp2728
A29R2 0683-6805 1 RESISTOR 68 51 «25w% FC TC=~=400/+500 01121 CB&BOS
A29R3 0757-0936 RESISTOR 3.3k 2% .125Ww F TC=0+-100 24546 C4~1/8:T0=3301+~0G
A29R4 0757-0943 RESISTOR &+2% 2% +125W F TCa0+=100 24546 C4-118-T0-6201G
A2%RS 2100— 2633 RESISTOR—TRMR 1K 10X C SIDE~ADJ 1 TURN 30983 ETY50X102
A2Z3R6 0757-0123 RESISTOR 34.8K 1% .,125% F TC=0+ 100 24546 C5-31/74T0-3482 F
A29R7 0&63-0335 2 RESISTOR 2+2 5% .25W FC TC==~400/+500 01121 CB33G5
A2G5RS 0757-0944 RESISTOR €+BK 22 ,125w F TC=0+-100 24546 C4+1/B8~TOIERNL-G
A29RS 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4=1/8-TO-1001~F
A29R10 0683-0335 RESISTOR 33 5% +25« FC TC==400/+500 01121 C83365
A29U1 1826~0010 3 IC REGULATOR 07263 T23HM
A30 05340-60029 1 POWER SUPPLY MOTHER BOARD ASSEMBLY 28480 05340-60029
(SERIES 12204)
(LOADED ON 05340—20029 BLANK BOARD)
A30C1 0180-2387 2 CAPACITOR—FXO: 2200UF+75-10% 30vDC AL 56289 6N20222GO30AA2A
A30C2 0180.2387 CAPACITOR—-FXO; 2200UF+75-10% 30VDC AL 56289 [ A2A
A30C3 0180-2386 2 CAPACITOR-FXO: 2800UF+75-10% ZOVDC AL 56289 [ A2A
A30C4 0180-2386 CAPACITOR=FXD! 2BOOUF+75-10% 20vDC AL 56289 [ AZA
A3085 0180-2385 2 CAPACITOR—FXO; 4000J%¢75-10% 15vDC AL 56289 602D402GO15SAA2A
A30Cé 0180-2385 CAPACITOR—FXO; 4000UF#75-10% 15VDC AL 56289 602D402G015AA2A
A30CR]1 1906-0027 3 DICDE=MULT FULL wAVE BRIDGE RECIFER 04713 MDAG22-6
A30CR2 1906-0027 OIOOE-CULT FULL HAVE BRIDGE RECTIFIER 04713 MDA 922-6
A30CR3 1906-0027 CIJDE=~MULY FULL YAVE BRIDGE RECTIFIER 04713 MDAS2Z 2~ 6
XA28 1251-1886 4 A EDGE L15-CONT/ROwW 2-RONWS 71785 252— 15=3%=340U
XA28 1251-1886 CONNECTOR~PC EDGE 15~CONT/ROW 2 ROMWS 71785 252-15-30=340
XA31 1251-1886 CONNECTOR=PC EDGE 15~CONT/ROW 2 '‘ROWS 71785 252-15=32=340
XA32 1251-1885 CONNECTOR-PC EDGE 15-CONT/ROW 2 ROWS 71785 252-15-3D-340
A31 05340.60024 1 REGULATOR ASSEMBLY, -5 V. 28480 05340-60024
(SERIES 12204)
(LOADED ON 05340-20024 BLANK BOARD)
A31C) 0180-0374 CAPACITOR—FXG: 10UF+~10% 20¥DC TA-SOL10 56289 150D106X3902082
A31C2 D180~0374 CAPACITOR—FXO: 10QUF+=~10% 20VvDC TI-SOLID 56289 150D105X902082
A31C3 3180- 0229 7 CAPACITOR-FXD; 33uF+=10% 10VDC TA-SOLID 56289 150D336X301082
A21Cé D1&0=-2141 CAPACITOR—-FXO0 é80PF +-202 1000WVOC CER 28480 0160-2141
A31CS 3160~2141 CAPACITOR—FXO 630°PF +- 201 1000KvDC CEP 28480 0160-2141
A31Cs D180=0229% CAPACITOR—FXO; 33UFe=10% 10VDC TA-SOLID 56289 1500336X901082
A31CT 1180-0229 CAPACITOR—-FXO0; 33UF+=10% 10OVDC TA=SOLID 56289 1500336X901082
A31CR1 L$02-3149 1 DIODE=~ZINR $.09V 51 00O~7 PD=.4N T(C=+,057% 04713 $ 1093%-170
A31Q1 18540071 ¥y TRANSISTOR NPN ST PD=300MW FT=200MMZ 28480 1854-0071
A31Q2 1854~0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
53‘03 L853~0254 H TRANSISTOR PNP S1 PD=30W FTa3NKZ 28480 L853~025¢
‘0R A31Q3 1205— 0219 I HEAT— OISSIPATOR SGL SHUNT PKG 28480 1205-0219
L3104 .853-0020 TRANSISTOR PNP S§1 PO=300UMW FT=150MHZ 28480 1853-0020
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A31Q5 1853 0020 TRANSISTOR PNP SI PD=300MW FT=150MHZ 28480 1853-0020
A3106 1853— 0012 2 TRANSISTOR PNP 2N2S04A SI TO=5 PD=&00MwW C1295 2N2S904A
A31Q7 18530020 TRANSISTOR PANP SI PD=300MW FT=150MHZ 284R0 1853«0020
A3lQs 18540039 TRANSISTOR NPN 2N3053 SI TO=5 PD=iwW 04713 213053
FOR A31Q8 1205-0033 HEAT-DISSIPATOR SGL TO-5/70-39 PKG 28480 1205~0033
A31R1 0757-0896 1 RESISTOR 68 2% «125% F TC=0+ 100 24546 C4~1/8-TO0-68R0-G
A31R2 2 100-2574 RESISTOR-TRMR 500 10% C SIDE-AOJ 1 TURN 30983 ETS50X501
A31R3 0683~1035 RESISTOR 10K 5% .25W FC TC=~400/+700 ori21 CB1035
A31R4 0696~ 3150 RESISTOR 237K 1% .125W F TC=0+ 100 16299 C4-1/8-TO-2371 F
A31R5 0757-0933 RESISTOR 2+.4K 2% .125W F TC=0+-100 24546 C4~1/8-T0~2401-G
A31R6 0698-3150 RESISTOR 237K 1% .125W F TC=0+ 100 16299 C4~1/8-TO=2371-F
A31RT 0757-0933 RESISTOR 2.4X 2% .125W F TC=0+-100 24546 C4-1/8-T0~2401-6G
A31RS8 06835105 RESISTOR 51 5X «25W FC TC=~400/+500 01121 CcB5105
A31R9 2100-2574 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TURN 30983 ET50X501
A31R10 0683-5105 RESSTOR 51 5% .25W FC TC==400/+500 01121 ces10s
A3LR11 0757-0900 RESISTOR 100 2% «125W F TC=0+ 100 24546 Ck= 1/8-T0=101-G
A31R12 0757-0900 RESSTOR 100 2% .125W F TC=0+ 100 24546 C4~ 1/ 8-T0~ 101-G
A31R13 0757-0919 1 RESISTDR 620 2% «125W F TC=0#~100 24546 C&4-1/8-T0-621-G
A2iR14 0757-0941 RESISTOR 51K 2% «125% F TC=0+=100 24546 Cé 1/8~T0~5101-6G
A31R1S5 0757-0927 RESISTOR 143X 2% +125W F TC=0+100 24546 C4=1/8-TO~1301~GC
A31R16 0757-0941 RESISTOR 541K 2% .125W F TC=0+-100 24546 C4~1/8 F0~5101=6
A31R17 0811-1671 1 RESISTOR 2.7 £% 2w PW TC=04~400 75042 BWH2~2RT-
A31lR18 0811~1732 1 RESISTOR 1 €2 3w PW TC=0+~50 56209 242E1R05
A31R19 0683-1025 RESISTOR 1K %% .25w FC TC=-400/+600 01121 cB81025
A31R20 0683-1025 RESISTOR 1K 5% «25W FC TC2~400/+4600 01121 celozs
A31TP1 0360-0124 TERMINAL—STUO SPCL PRESS MTG 28480 0360-0124
A31TP2 0360~0124 TERMINAL— STUC SPCL PRESS MTG 28480 0360~0124
A3LTP3 0360-0124 TERMINAL— STUD SPCL PRESS MTG 28480 0360-0124
A3lul 1826~0016 IC LM204H RGLTR 27014 LM204H
A31U2 1826~0016 | C LM204H RGLTR 27014 LM204H
A32 05340-60023 1 REGULATOR ASSEMBLY. #5V. 28480 05340-60023

(SERIES 12204)
ILOAOEO Oh 05340- 20023 BLANK 80&RD)
A32C1 0180-0251 CAPACITOR. FXD; 1UF+~10% 35VDC TA SOLID 56289 1500105X9035A2
A32C2 0180-0374 CAPACITOR—FXO: 10UF+=~10% 20vDC TA=SOLID 56289 15001 06X502082
A32C3 0180-0229 CAPACITOR- FXD; 33UF+-10% 10VDC TA~SOLID 56289 1500336X901082
a32C4 0180-1746 CAPACITOR-FX03 L5UF+-10% 20VDC T|-SOL10 56289 1500156Xx502082
A32C5 0150-0050 CAPACITOR-FXO 1000PF +80-20% L0DJ0%VYDC 28480 01500050
A32C6 0150- 0050 CAPACITOR—FXO 10DOPF 4+80~20% 1000wVDC 28480 0150-0050
A32C7 0180- 0229 CAPACITOR—FXOi 33UF+~10% 10VOC TA-SOLID 56289 1500336 X901082
432C8 0180- 0229 CAPACITOR= FXD3 33UF+#-10% LOVNC TA SOLID 56289 1500336X901082
A32C9 0180- 023 CAPACITOR—FXO0; 22UF+-<10% 15vDC TA SOLID 56289 1500226 X9015R2
A32C10 0180-0229 CAPACITOR-FXD; 33UF+-10% 10vOC TA SOLID 56289 1500336X901082
A32CR1 1901-0040 CICDE-SWITCHING 30V 50NA 2NS CD 35 28480 1901-0040
A32CR2 19010040 OIODE=-SWITCHING 30V 50NA 2NS NC=35 28480 1901- 034)
A32CR3 1901-C0O 40 DIODE— SWITCHING 30V 50NA 2NS D0O-35 28480 1901- 0040
A32CR4 1902-3171 1 DIODE—-ZNR 11V 5% D3=7 PD=.4W TC=+¢.062% 04713 9D0NCOBZOLS 4
A32CR5 1901-0040 OIOOE-SWITCHING 30V 50NA 2NS 0O 35 28460
A32CR 6 1902-3139 1 CICDE=~ZNR 8425V 5% DO=7 PD=.4W TC=+.053% 04713 SZ 15939- 158
\32Q1 1853-0020 TRANSISTOR PNP S1 PD=30CMw FT=L50MHZ 28480 1853-0020
\32Q2 1854—-0558 1 TRANSISTOR NPN SI DARL PD=70W FT=1MHZ 28480 1854=-0554
3203 1853-0C12 TRANSISTOP PAP 2N25044 SI TO 5 PN=&00MW 01208 2N2504A
\3204 1854~0071 TRANSISTOR NPN §1 PO=300MW FT=200MHZ 28480 1854-0071
\32Q5 1854-0300 1 TRANSISTOR NPN SI PD=25w FT=4MkZ 28480 1854-0300
\32R1 0757 -0906 1 RESISTOR 180 2% .125W F TC=0+-100 24546 C4-1/8 TO-181 G
\32R2 0683—1335 1 RESISTOR 13K 51 +25% FC TC=-400/+800 olr2i CBel333
\32R3 2100-2413 RESISTOR-TRMR 200 10% C SIDE-ACJ 1 TURN 30983 ET50x201
\32R4& 0757- 0931 RESISTOR 2K 2% .125+ F TC=0+ 100 24546 C4 1/8-70--2001 G
13285 0757- 0922 RESISTOR 820 2% .l25W F TC=0+ 100 24546 C4=1/8 T0~321-G
\32R6 2100 2413 RESISTOR-TPMR 200 10% C SIDE ACJ 1-TURN 30983 ETS50Xx201 \
132R7 0757- 0931 RESISTYOR 2K 2% .125W F TC=0+¢ 100 24546 C4 178 TO 2001 G
\32R8 0757- 0922 RESISTDR 820 2% .125W F TC=0+ 100 24546 €4-1/8 TO-82116
132R9 0757- 0914 1 RESISTOR 390 2% 1254 F TC=0+ 100 24546 C4 1/8 T0-3%1 G
132R10 0€83-0685 RESISTOR 6.8 5% <254 FC TC==40C/+500 oli2i CB&BGE
132R11 0757 0280 RESISTOR 1K 1%.12%W F TC=0+-100 24546 C41/8~Y0-1001+F
132R12 0698-3158 RESISTOR 237K 1% «125W F TC=0+ 100 16299 C4 118-TO-2372F
\32R13 0811-1552 1 RESISTOR «56 5X 2W PW TC=0+ 800 75042 RWHZ-9/16~)
32R14 0757- 0936 RESISTOR 342K 2% «125W F TC=0¢-100 24546 C4~1/8-T0~3301-G
32R15 0B12~0045 hl RESISTOR «15 5% 3V PU TC=0+=30 07088 KM-300
,

32R16 0698 3158 , RESISTOR 23.7K 1% <1258 F TC=2+ 10O 16299 C&-1/8 TO-2372 F
32R17 0811- 1665 v 1 RESISTOR +82 5% 2W PW TC=0+-300 75042 BWH2Z B2/100-J
\32R18 0757-3230 [‘ RESISTOR 1k 12 ,1z28w F YC=0+¢ 100 24546 c4 178 TO-1001-F

See introduction to this section for ordering information
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Model 5340A

Replaceable Parts
Table 6-1. Replaceable Parts, 5340A Standard Instruments

Reference HP Part L Mfr

Designation Number Qty Description Code Mfr Part Number
A32U1 1826-0010 IC REGULATOR
A32u2 1826-0010 IC REGULATOR g;ifg ;g;::

A32 MISCELLANEOUS
05340-00020 1 HEAT OXSSIPATOR 28480 05340-00020
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Model 5340A

Replaceable Parts

Table 6-1. Replaceable Parts, 5340A Standard Instruments

Reference HP Part e Mfr
- ! Oty Description Mfr Part Number
Designation Number Code
1 53404 CHASSIS PAFTS
81 3160-0209 1 FAN=TBAX 45-CFM 115V 50/&0-HZ 15-THK 28480 3160-0209
[ 016U=3C 43 1 CAPACITOR-FXC 5000 PF#5000FF +-201 23480 0160-3043
c2 0180-0228 1 CAPACITOR-FXD; 22UF+-10% i5¥DC TA- SOLID 56289 1500226 %901 382
c3 0160- 3036 5 CAPACITOR=FXC S5000PF +8G-20% 200WYDC CER 28480 0160-3036
c4 0160- 3036 CAPACITOR FXC 5000PF +80~20% 200WVDC CER 28480 0160-3036
c5 0160-3036 CAPACITOR-FXO SDDOPF +80-20% 200WVOC CER 28480 0160-3036
cé 0160- 3036 CAPACITOR—FXD S000°F +80-+20% ZOOYVOC CEk 28480 0160-3036
c7 0160- 3036 CAPACITOR—FXC 5000PF #80-20% 200WVDC CER 28480 0160-3036
ce 0180-1743 1 CAPACITOR-FXC: «1lUF+-10% 35v¥0C TA SoLID 56289 1500104 x903542
cPL 5088-7003 1 POWER SPLITTER ASSEMBLY 28480 5088-7003
CRL 1506 0038 1 DIODE=MILT FULL WAVE BRIDGE RECTIFIER 28480 1906-0038
tR2 1901-0028 1 DICDE-PWR RECT 4CCv T5UNA DO-29 04713 5R1358- 9
E I 0340-0037 1 TERMINAL-STUC D3L TURRET PRESS MTG 28480 0340-0037
F1 2110-0002 1 FUSE 2A 250V 1425X.25 UL IEC 71400 AGC-2
(FOR 115V CPERATIDNI
Fl 2110- 0001 1 FUSE 1A 250V NORM-BLO 1.25X.25 UL IEC 71400 AGC~1
(FOR 230V CPEPAT ION)
J1 (PART OF W2, FRDNT~PANEL N CONNECTOR)
42 PART DF OPTION 0021 SEF TABLE 6—4
43 1250—L083 3 CONNECTOP—RF 8NC FEM SGL HOLE FR 24931 284R=130-1
(REAR PANEL TIME BASE OUTPUT)
J4 1250-0186 1 CONNECTOR—RF BNC FEM SGL HOLE FR 90949 31-221-1024
IFRONT PANEL OIPECT COUNT INPUT}
J5 1250-0083 CONNEZTOR-RF BNC FEM SGL HOLE FR 24931 280R-130 1
(REAR PANEL 0SC)
36 12512357 1 | CONNECTOR=AC PWR HP-9 MALE FLG MTG 28480 1251-2357
J7 1250-0083 CONNECTOR—RF BNC FEM SGL HOLE FR 24931 284R-130-1
(+5V, CHASSIS)
48 PART OF OPT 002y SEE TABLF 6-4

(REAR PANEL DIRECT COUNT INPUT)
Jo PART OF OPT 003, SEE TABLE 6-5

(REAR PANEL DIGITAL INPUT/OUTPUT)
L1 9140- 0096 1 COIL—FXO MOLDED RF CHOKE 1UH 10% 24226 151101
L2 9100- 2247 5 COIL-FXO MOLDED RF CHOKE +1UH 10% 24226 10/100
L3 9100- 2247 COIL-FXO MOLDED RF CHOKE «1UH 10% 24226 101100
L4 9100- 2247 COIL~FXD MOLDED RF CHOKE «1UH 10% 24226 101100
L5 9100-2247 COIL-FXO MOLDED RF CHOKE «1UA 10% 24226 101100
L6 9100-2247 COIL-FXO MOLDED RF CHOKE «lUH 10% 24226 101100
MP1 5000-0050 1 TRIM1S IDES 28480 5000-0050
Mp2 05340- 00014 1 COVER. LEFT SIDE 28480 05340- 00014
MP3 05340- 20068 1 FRAME. LEFT SIOE 28480 05340— 20568
MP4 0534066003 1 | CcHASSIS, MAIN 28480 05340-00003
MP5 05340 00010 1 COVER, TOP 28480 05340-00010
uPe 05340— 00025 1 PANEL. REAR 28480 0534C=33025
MP7 05340. 20045 1 HEAT SINK. TRANSISTOR 20480 05340-20045
MPE8 05340-00023 1 COVER.. CONNECTOR 28480 0S5340=C0023
MP9 C5340~-0¢011 1 | cover, eorrow 28480 05340-00011
MP10 05340- 00013 1 INSULATOR. BOTTOM COVER 28480 05340-00013
MP11 5060- 0767 5 FOOT ASSY:FM 28480 5060-0767
MP12 506 0-07 30 1 FRAME ASSY:3 X 16 28480 5060-07 30
MP13 5000- 8593 1 COVER. RIGHT SIDE 28480 5000- 8593
MP14 1490-0030 1 YIREFORM +187=0D0 SST 28480 1440-0030
MPL5 05340-00001 1 PANEL, FRONT 28480 05340-00001
“P16 05340 00005 1 | WINDOWs DISPLAY 28480 05340- 00005
PI3% 05340-00001 1 TRIM. FRONT PANELISTO INSTRUMENT) 28480 G5340~0000¢
uP18 TRIM, FRGNT PANEL(OPT 0024SEE TABLE 6-41 5040-0170 |
MP19 5040 0170 13 GUIDE: PLUG-IN PC BOARD 28480
MP20 05340 00008 1 COVER, HOUSING 28480 05340- 00008
FOR MP20 0340- 0486 2 INSULATOR—CCVER TO= 3 .33=THK 00114 622-2003
MP21 05340-00019 1 COVER, HOUSING 28480 05340-00019
MP22 05340- 20027 1 HOUSING 28480 05340-20027
01 1854-0063 2 TRANSISTOR NPN 2N3055 ST TO=3 PD=115W 2848¢C 1854—0Cb3
FOR QI 1200-0043 2 INSULATOR,-XSTR  TC=3 ,02~THK 76530 322047
FOR Q! 1200- 0456 2 SOCKET-XSTR 2—CONT TO-3-PKG 28480 1200— 0456
Q2 1854-C063 - "ol TRANSISTOR NPN 2N3055 SI TO=3 POell5w 28480 1854 -0063
FOR Q2 1200-0043 INSULATOR-XSTR TO=3 .02-THX 76530 322047
FOR Q2 1200-0456 i SOCKET—XSTR 2-CON1 TC=3~PKG 28480 1260-0456

See introduction to this section for ordering information
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Model 5340A
Replaceable Parts

Table 6-1. Replaceable Parts,5340A Standard Instruments

HP Part o Mfr '

Reference Qty Description Mfr Part Number
Designation Number Code
R1 SAMPLE RATE 2100-3171 1 RESISTOR-VAR W/5W 1M 30% 10CwWw SPST-NC 28480 2100-3171

ISAYPLE RATE)
FOR R1 0370-1099 1 KNOB-RASE PTR «5 | N JGK SGI-ODECAL 28480 0370— 1099
R2 0683-1025 1 RESISTOR 1K 53 ,25W FC TC==4{ /450 C 11121 cr1m2S
R3 0683—2725 1 RFSISTOR 2.7K 5% «25w FC TC= 400/+4700 01121 Ca2725
R& PART OF OPT 002+ SEE TABLE 6~4.
sl 3101-1694 1 SWITCH—TGL SUBMIN [JPDT NS 2A 250VAC 09353 U3l 8—PHI

IAC ON/OFF)
52 3101- 1216 1 SWITCH-PB SPST NO MOM 25A (RESET] 28480 3101-1216
s3 PART OF R1
S& 3100-2935 1 SWITCH:ROTARY, LEVER (RANGE) 28480 3100-2935
FOR &4 0370-0432 1 KNOB:LEVER,OLIVE BLACK,OPT X95 28480 0370-0432
S5 (INT-EXT) 3101-0070 1 SWITCH-SL OPOT-NS MINTR ,5A 125VAC/0C 19727 GF=126- 0000
S6 (115Vv-230V) 3101-1272 1 SWITCH—SL 4PDT=NS STD l.54 250VAC SLOR 28480 3101-1272
s7 PART OF OPT 003, SEE TABLE 6-5.
s8 PART OF OPT 003, SEE TABLE &=%.
59 PART OF OPT Q03y SEE TABLE &~5.
$10 PART OF OPT 003, SEE TABLE b-5.
S11 PART OF OPT 003, SEE TABLE é~%.
s12 PART OF OPT 073, SEF TABLE 6=53.
TI 9100-3019 I TRANSFORMER: POUER 28480 9100-3019
T2 PART OF OPT 001y SEE TABLE é-3
THL 3103-0022 1 SWITCH:FXD THERMAL 28480 3103-0022
Wl 05505 60019 1 CABLE. AC LINE 28480 05505-60019
w2 05340-60028 L CABLE ASSEMBLY, 18 GHZ INPUT 28480 G534C-6028
W3 C5340~60033 1 CABLE ASSEMBLY, SAMPLER #1 28480 05340-60033
Y4 05340~60034 1 CABLE ASSEMBLY, A3 OUTPUT 28480 05340-60034
WS 05340-60013 1 CABLE ASSEMBLY, SAMPLER #2 28480 C5340~50013
W6 05340-60035 I CABLE ASSEMBLY, A1 OUTPUT 28480 05340-60035
Y7 05340-60044 1 CABLE ASSEMBLY, VCO 1/AlA2 284RC 05340-60044
W8 8120« 1378 CABLE ASSEMBLY, AC POUER CDRD 28480 Bi20-1378
Y9 05340-60048 1 CABLE ASSEMBLY, A2 OUTPUT 28480 05340-6N748
W10 05340~ 60049 I CABLE ASSEMNBLY, AZ2FL1 INPUT 28480 05340-60049
Wil 05340-60050 1 CABLE ASSEMBLY, DIRECT COUNT OUTPUT 28480 05340-60050
wiz 05340— 60051 1 CABLE ASSEMBLY, 10 MHI DQUBLER 28480 05340-60051
w13 05340 60052 1 CABLE ASSEMBLY, VCO 1/A22 28480 0534050052
Y14 05340-60053 1 CABLE ASSEMBLY. VCO 2/A2A2 28480 C534C~5N053
Y15 05340-60054 1 CABLE ASSEMBLY, HARM FREQ. Al&/220 28480 05340-60054
Wlé 0£340- 60065 1 CABLE ASSEMBLY: CHASSIS 28480 05340-60065
w17 PART OF OPT. W{Q2+ SEE TABLE 6=4&.
w18 PART OF OPT- 002+ SEE TABLE 6-4.
w19 PART OF OPT- 003y SEE TABLE 6-5.
w20 PART OF OPT. 003, SEE TABLE &=5.
W21 PART OF OPT. 003y SEE TABLE 4-5.
XAl NOT ASSIGNED
XA2 NOT ASSIGNED
XA3 NOT ASSIGNEC
XA4 PART OF Alé (SEE LISTING FORI
XA5 PART OF A16 (SEE LISTING FOR)
XAE PART OF A16 (SEE LISTING FOR)
XA7 PART OF A16 (SEE LISTING FORI
XAS8 PART OF A16 (SEE LISTING FOR)
XA9 PART OF A16 (SEE LISTING FOR)
XA10 PART OF A16 (SEE LISTING FOP)
XAll PART OF Alé (SEE LISTING F2R)
XAi2 PART OF A16 (SEE LISTING FORI
XALl3 PART OF A16 (SEE LISTING FORI 4
XAl& PART OF A16 (SEE LISTING FOR]) l
XALS PART OF A16 (SEE LISTING FORI
XA16 NOT ASSIGNEC
XA17 1251-C160 1 CONNECTOR—PC EDGE 15—CONTIROW 1-ROY 71785 250~15- 30-210
KALSB L251-0159 CONNECTOR—PC EDGE 15=CONT/ROW 2-ROWS 71785 251-15-30- 261
KALSA 1251-0159 3 CONNECTOR—-PC EDGE 15—CONTIROW 2-ROWS 71785 251=15-30=261
KAL1S58 L251-0159 CONNECTOR-PC ENGE 15~CONT/ROW 2-/ROWS 71785 251-15-30—- 261
KAZO 1251-0233 5 CONNECTOR—PC EDGE 22=~CONT/ROW 2-ROCIS 71785 251=22-30-261
KAZ1 1251-0233 CONNECTOR—-PC EDGE 22~CONT/ROwW 2 ROYS 71785 251-22-30- 261
KA22 1251-0233 o ’// CONNECTOR—PC EDGE 22—CONTIROW 2-ROWS 71785 251=22-30-261
(A23 1251-0233 CONNECTOR—PC EDGE 22=-CONT/ROW 2-ROWS 71785 251-22-30(=261
KA24& 1251~ 0233 : CONNECTOR—PC EDGE 22—-CONTIROW 2-ROWS 71785 251-22-30-261
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Model 5340A
Replaceable Parts

Table 6-1. Replaceable Parts, 5340A Standard Instruments

Reference HP Part L Mfr
” ) Oty Description Mfr Part Number
Designation Number Code
XA25 NOT ASSIGNED
XA2é NCT ASSIGNED
XA27 NOT ASSIGNED
XA28 PART nPF A30 (SFE LISTING FDR)
XA29 PART NF A30 (SEE LISTING FOR)
XA30 NOT ASSIGNED
XA31 PART OF A30 (SEf LISTING FOk)
X£32 PART OF 830 (SEE LISTING FOR)
XA33 1251-0198 1 CONNECTOR-PC EDGE &~CNNT/ROW 2-ROWS 71785 251-06-30-261
XA34 NCT ASSIGNFD
XFI 1400-0084 1 FUSEHOLDER-EXTR POST 15A 250V UL 28480 1400- 0084
MISCELLANEOQUS PAKTS
0340-C039 1 TERMINAL BUSHING - TEFLON: MOUNTS IN 28480 0340-0039
0380—0310 2 STANDOFF-RYT-ON »75L6 6-32THD ,2500 8RS 00866 19218
0380~097¢ 4 STANDOFF-RNC «438LG .11510 ,18800 BRS NI 06540 9212-8115
0590-0765 1 NUT=XNURLED R 114—40-THD «078=THK 95146 MODEL N~1A
1400~ 0776 1 CABLE TIE «19=IN=-WO NYL 06383 SST 4
00692-210 1 PIN. KEY 28480 0C6%92-210
05340~ 20041 1 SPACER BOARD 28480 05340-20041
05340-00016 1 STRIP. GRCUND 28480 05340-007 16
08131-21C 1 NUT, LOCK. RF CONNECTOR 28480 OR731-210
6960-0046 1 PLUG-HOLE FL-HO «.688~UIA BRS 57771 D-3047-8
88960-0002 1 PLUG-HOLE FL-HO .8-DIA STL 57771 D-2733-LCS
05340-00027 1 SHIELD, SWITCH 28480 06340-00027
05340-00028 1 BRACKET. CAPACITOR MOUNT 28480 05340-00028
05340-00029 1 BRACKET, CHASSIS 28480 05340-00028
8120-1378 2 CABLE ASSY 3-COND 18-AWG {AC POWER CORD) 28480 8120-1378
RACK MOUNT KIT
05326~60046 1 KIT, RACK MOUNT CONSISTING OF ITEMSA THRU E 28480 05326~600456
ITEM A 2370-0012 3 SCREwW-MACH 6-32 «25IN-LG 100 DEG FL-HO 28480 2370-0012
ITEM B 2510-0047 4 SCREW-WCH 8—32 «+438=IN~LG PAN-HO 20480 2510=-0047
'\%CL:}’(\‘T ITEMC 5020+ 7619 1 BRACKET, LEFT MOUNTING 28480 5020-7619
KIT ITEM O 5020-7620 1 BRACKETy RIGHT MOUNTING 28480 5020-7620
ITEM E 053246~40003 1 STRIPs FILLER 28480 05326-40003
)
+ ! f(
]

See introduction to this section for ordering information
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Model 5340A
Replaceable Parts

Figure 6-1. 5340A Mechanical Parts
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Table 6-2. 5340A Mechanical Parts

Model 5340A
Replaceable Parts

MP Number Description Qty. Used HP Part Number
1 Plate, Fluted Aluminum 2 5000-0050
2 Cover, Left Side 1 05340-00014
3 Frame, Left Side 1 05340-20068
(Note A)
4 Chassis, Main 1 05340-00003
5 Cover, Top 1 05340-00010
6 Panel, Rear 1 05340-00025
7 Heat Sink, Transistor 1 05340-20045
8 Cover, Connector 1 05340-0023
9 Cover, Bottom 1 05340-00011
10 Insulator, Bottom Cover 1 05340-00013
11 Foot Assy, Full Module 5 5060-0767
12 Frame, Right Side 1 5060-0730
(Note A)
13 Cover, Right Side 1 5000-8593
14 Tilt Stand 1 1490-0030
15 Panel, Front 1 05340-00001
16 Window, Display 1 05340-00005
17 Trim, Front Panel 1 05340-00004
18 Trim, Front Panel 1 05340-00024
(Opt. 002)
19 Guide, PC Board 13 5040-0170

Note A: The left sideframe MP3 is machined for additional airflow clearance.

the"the difference with MP12.
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Model 5340A
Replaceable Parts

Table 6-3. Replaceable Parts, Option 001

Reference HP Part L. Mfr
. . Oty Description Mfr Part Number
Desinnation Number Code
OPTION 0014 HIGH STABILITY DSCILLATDP
DELETE Al8 (0534(-6%0348). ADD THE
FOLLOWING PARTS:
A18 105444 1 OSCILLATOR ASSEMBLY 28480 105446
NOT RECOMMENDED FOR FIELD REPAIR,
FOR REPLACEMENT OR REPAIR ORDER
10544~ 60511 1 REBUILT 10544A PART NO. 10544-60511 28480 10544 60511
A33 05340— 60080 1 0PTIONAL OSCILLITOR POWEP SUPPLY 28480 053469-6C 80
(SERIES 1236A)
(LOADED ON 05340— 20080 BLANK BM&RD}
A33C1 0180-2373 2 CAPACITOR=FXD: 580UF+150~10% 25vCC AL 28430 0182-23 73
A33C2 0180-2373 CAPACITOR— FXOl 580UF+150-10% 33vOC AL 28480 0180-2373
A33C3 0180-0230 1 CAPACITOR— FXOIl LUF+=2Q% 50V0OC TA=-SOLID 56209 1500105X00504A2
A33C4 01801746 1 CAPACITOR—FXO!l 15UF+=10% 20VDC TA-SOLID 56289 1500156 X902082
433C5 0150-0050 1 CAPACITOR— FXO 1000PF +60~20% 1000WVOC 28480 0150-0050
A33Cé 0150-0073 1 CAPACITOR-FXD 100PF +-10% 1000wvDC CEF 56256 CO2BD102F101KS27~COH
A33C7 0180-0116 1 CAPACITOR FXD; 6.8UF+-10% 35vDC TA 56289 1S0D685X903 582
A33CR1 1906-0021 1 DIODE ASSEMBLYs BRIDGE 04713 MDAS22+6
A33CR2 NOT ASSIGNED
A33CR3 NOT ASSIGNED
A33CR4 NOT ASSIGNED
A33CRS 1901+ 3182 1 28400 1901-3182
A33Q1 1854— 0071 1 TRANSISTOR NPN SI PD=230CMW FT=200MHZ 20480 1854=-00TL
AJ33R1* 0683-7515 1 RESISTOR 750 5% .25W FC TC=-400/+600 01121 CB7518
*FACTORY SELECTED PART
A33R2 0757-0317 1 RESISTOR 1.33K 1X .12%W F TC=0+ 100 24546 C4-1/8-TQ-1331-F
A33R3 0757—- 0940 1 RESISTOR 4.7K 2% ,125W F TC=0+ 100 24546 C4~1/8~T0~4701-6G
A33Ré 0757— 0950 1 RESISTOR 12K 2% .125W F TC=0+ 100 24546 C4>1/78-T0~1202°G
A33RS5 0757-0416 1 RESISTOR 511 1% .125W F TC=0e¢-100 24546 C4 1/79:T0-511R~F
A33R6 068 3-1205 1 RESISTOR I2 5% .25W FC TC=-400/+500 01121 C81205
A33RT 0757-1094 1 RESISTOR 1.47K 1% .125W F TC=0#-100 24546 Céw1/8-TO=1471-F
A33R8 2100-2633 1 RESISTOR—TRMR LXK 10% C SIDE~ADJ 1-TURN 30983 ET50X102
A33RS 0757-0279% 1 RESISTOR 3.16K 1% ,125W F TC=0+ 100 2454b C4-1/8=TO=316 1-F
A33T1 NOT ASSIGNED
A23372 9100-3049 1 TRANSFORMER, POYER 28480 9100- 3049
A33U1 1826~0010 1 IC REGULATOR 07263 T23HM
1205- 0033 1 HEAT~DISSIPATOR SGL TO=5/Y0~39 PKG 28480 1205 0033
MISCELLANEOUS
05340- 20014 2 SPACERs OSCILLATOR 28480 05340-20044
2360-0115 2 SCREW-MACH 6— 32 «312~IN~LG PAN-HO 28480 2360-0115
3050-0066 2 WASHER~FL UTLC NO. 6 4147 IN ID ,375 IN 2848C 3C50=-0nN6k
2420-0001 2 NUT=HEX=W/LKWR 6—32-THD .109-THK 28480 2420- 0001
|
I .+ i
[
J 1
/A
9]
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Table 6-4. Replaceable Parts, Option 002

Model 5340A

Replaceable Parts

Reference HP Part Q D e Mfr
- . ‘A ty escription Mfr Part Number
Designation Number P Codi
OPTION 002. R:EAR PANEL CONNECTORS.
DELETS MNP17 FRONT PANEL TRIM
(05340-00004) AND w2 |INPUT CABLE &5SY
105340-600281. ADD THE FOLLOWING PARTS:
J2 PART OF W18
FOR J2 00692-210 ] PINy, KEY 2848C VD%925P1D
J8 1250~ 01922 1 CONNECTOR-RF BNC FER SGL HOLE FR 28480
MP18 05340-00024 1 TRIM, FRONT PANEL 28480 05340:0 0024
R4 115934 1 TERMINATION, 50 OHM 28450 115934
w17 05260—b034 1 CABLE ASSEMBLY, LOU FREQUENCY INPUT 23420 05260-6034
L3 ] 05340-60060 1 RIGID COAX CABLE, 18 GHL 28480 05340~ 60060
1 28480 08731-201
|

See introduction to this section for ordering information

6-35




Model 5340A

Replaceable Parts
Table 6-5. Replaceable Parts, Option 011
Reference HP Part 1 Description Mir Mfr Part Number
Designation Number Codt
OPTION O11. REMOTE PROGR&AMMING aND
OIGITAL OUTPUT, OELETF MPE COVER CONY.
(C5340-G0:C23) AND 419 INTERFACE A ASSY,
(05340~60031). ADD THE FOLLOWING PARTS:
A19 05340-60032 1 INTERFACE "E" ASSEMBLY 28480 05340 &0032
(SERIES 1236A)
(LDADEC CN U5240=-20032 BLANK BCARD)
A19C1 0180-0106 3 CAPACITOR. FXD: 6QUF+-20% 6vOCT TP SCLIC 56289 1500606 X500682
Al8C2 0160-3879 4 CAPACITOR FXD «01UF + 2C% L0OWVDC CER 28480 0160 3879
A1SC3 0160-3879 CAPACITOR-FXD «01UF + 20X 109WVDC CER 28480 0160~387%
A1SC4 0160-3879 CAPACITOR-FXD «D1UFf + 201 100wvDC CER 28480 0160-3879
A19C5 0180-0106 CAPACITOR-FXD: 60UF+-20% 6VDC T&- SOLID 56289 1500606 X000682
Al19Cé 0180-0374 1 CAPACITOR, FXD; 1OUF+-10% ZOVWDC TA SOLID 56289 1500106 X902082
Al9CR1 1901-0040 5 DIODE-SWITCHING 30V 50KA 2NS DO 35 28480 1901 0040
Al9L1 9100-2247 1 COIL-FXO MOLDED RF CHOKE «1luUH 10% 24226 10/1c0
Al9L2 9140-0158 1 COIL-FXD MOLOEO F¥ CHOKE 11U 10% 24226 101101
A19Q1 1854—-0560 1 TRANSISTOR NPN S1 OARL PD=310MW 04713 SPS6740
Al9RY 1810.0041 5 NFTWORK RES 9—PIN-SIP .15-PIN=SPCG 28480 1810-0041
A19R2 1810-0041 NETWORK~RES 9—PIN-SIP .15=9 IN=SPCG 28480 1810-C%41
AL19R3 1810-0041 NETWORK- RES 9-PIN-SIP .15 PIN SPCG 28480 1810 0041
AL9R4G 0698~8354 2 RESISTOR 270 52 .125W CC TL=0+~850 01121 BR2718
A19R5 0698~8354 RESISTOR 270 51 «125W CC TC=0+~850 01121 882715
Al9R6 0675-1021 2 RESISTOR 1Kk 10% .125W CC TC=0¢882 01121 881021
AL19R7 0675— 1021 RESISTOR 1k 102 «125% CC TC=0#B82 01121 881021
A19RS8 0698-5180 2 RESISTOR 2X 5% .125w CC TC=0+832 01121 88202'5
A1SRY 0698~51 80 RESISTOR 2K 5% .1254 CC TCw0+982 01121 BB202S
A1SR10 0698-3113 1 RESISTOR 100 51 «125W CC TCw0+5838 01121 BB1015
Al9R11 0698- 6984 1 RESISTOR 470 51 «125% OC TC=0+882 01121 884715
A15R12 1810-0041 NETWORK-RES 9-PIN-SIP «15 PIN SPCG 28480 1810-0041
Al9ul 1820-0054 5 IC:SNT400N 01295 SNT4UON
Al9U2 1820 1056 3 IC SN74 132 N COUNTER 01295 SNT4132N
Al9U3 1820-0716 1 IC SN74 161 N COUNTER 01295 SNT4181IN
Al9Us 1820-0587 1 1C DM74L 1ON GATE 27014 DMT4LLI0ON
Al3US 1820= 0710 2 IC MUXR 07263 93L220C
Al1SUé 1820-0710 IC MUXR 07263 93L220C
AlQU7 1816—-0185 1 IC:DIGITAL 28450 1816-0185
AlSus 1820-0077 1 IC:TTL DUAL D FLIP/FLOP 01295 SN764T4N
A19U9 1820-0782 1 IC SN74 27 N GATE 01295 SNT42TN
A13U10 1820-0174 2 IC:TTL HEX INVFRTER 01295 SNT&C &N
A1%U11 18200839 4 IC SN74 175 N FLIP-FLOP 01285 SNT4175N
Al9UL2 1820-0765 1 IC SN74 197 N COUNTER 01298 SNT4197N
Al9UL3 1820-C583 1 IC DMT4L O0ON GATE 27014 OMT4L OON
Al9Ul4 1820-0054 1C SNT400N 01295 SNT400N
AlSULS 18200706 2 | C COMPTR 07263 9324DC
AlSUlE 1820~0054 ICISNT 400N 01295 SNT&CTON
AlSU1T 1820-0616 2 IC MUXR 07263 93220C
Al9UlE8 - 1820-0839 1C SN74 175 N FLIP-FLOP 01295 SNT4175N
AlSULY 1820-0839 IC SN74 175 N FLIP-FLOP 01295 SNT&LT5N
Al9U20 1820- 0174 IC:TTL HEX INVERTER 01295 SNT404N
AlSu21 1820-0706 1C COMPTR 07263 93240DC
Al9u22 1820-0596 1 1C DM74L 74N FLIP-FLOP 27014 DM74L 76N
Alou23 1820—0616 IC MUXR 07263 93220C
AloU24 1820 0839 IC SNT4 175 N FLIP-FLOP 01295 SN74175N
AlSU25 1816-0184 1 IC MEMORY 28480 1816~C1 84
Al9U2¢ 1820-0328 1 IC:TTL QUAD 2-INPT NOR GATE 1295S N7402N
Al921 9100-1788 2 COIL: FXDi NON MOLDED RF CHOKE: 75U+ 02114 YKZ00 20/48 !
A34 0534060067 1 BUS COMMUNICATOR ASSEMBLY 28480 D5340=6006T
(SERIES 1252)
{LCADED ON 05340-20067 BLANK BOARD)
A34Cl 0140-0162 1 CAPACITOR—FXO «022UF +=-10% 200WVDC POLYE 56289 292P22292
A34C2 0160-0157 3 CAPACITOR-FXD 4700 PF +-10% 200WVDC POLYE 56289 292r4T7252
A34C3 0160-0157 CAPACITOR-FXO 4700PF +-10% 200wWvDC POLYE 56289 1'32P&72 92
A3&C4 0180—0106 VI CAPACITOR~FXD: 60UF+-20% &YDC TA-SOLID 56289 L500606X000682
A34C5 0160~3879 CAPACITOR-FXO «01UF +-20% 100wWVDC CER 28480 2160=3R79
A34C6 0160—-0157 ! CAPACITCR-FXD 4700PF + 10% 200wvDC POLYE 56289 292P472 92

e
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Model 5340A

Replaceable Parts
Table 6-5. Replaceable Parts, Option 011
Reference HP Part _ Mfr
- A Qty Description Mfr Part Number

Desianation Number Code
A34CR1 1901-0040 OIODESWITCHING 30V 50NA 2NS OC 35 28480 1901- 0040
A34CR2 1901-0040 CIODE—SWITCHING 30V 50NA 2NS 00-35 28400 1901- 0040
A34CR3 1901-Co4n CIODE=SWITCHING 30V S5NNA 2NS DQ 35 284A80 190L~ 0040
A24CR& 1901-0040 CIOOE—SWITCHING 30V 50NA 2NS DO=-35 28480 1901-0040
A3451 1251-1626 1 CONNECTOR—PC EDGE 12—CONTIROW 2=ROWS 71785 252-12-30-300
A34R1 0757-0902 4 RESISTOR 120 2Z .125W F TC=0+ 100 24546 C4~1/8 TO-121-G
A34R2 1810-0136 2 NETWCRK-RES 10-PIN-SIP «1 PIN SPCG 28480 1810-0136
A34R3 1810-C136 NETWORK~RES 10— PIN—SIP «1=P IN-SPCG 28480 1810~0136
A34R4 0757-0902 PESISTOR 120 2% «125K F TC=Qe-100 24546 Ch~1/8-T)=121-5
A34KS 0757-0902 RESISTOR 120 22 .125W F TC=0+~100 24546 C4~1/8-TO=121~6
A34R6 1810 0041 NETWORK-RES 9-PIN=SIP .15-PIN- SPCG 28480 1810~0041
A34RT NOT ASSIGNEE
A34R8 0757-0%C2 RESISTOR 120 2% .125W F TC=0+-100 24546 Cé~1/8-T0-121:3
A34U1 1820-1056 IC SNT4 132 N COUNTER 01295 SN74L32N
A36L2 1820-0621 3 IC SN74 38 N BUFFER 01295 SNT438N
A340U3 1820~CE21 IC SNT74 38 N BUFFER 01295 SNT438N
A36U4 1820-0054 IC:S N7 400N 01295 SNT400N
A34U5 1820-0580 1 |C D™74L 20N GATE 27014 DMT4L20N
A34Ub 1820-0065 2 IC:TTL OUPL J-K FLIP FLOP 01295 SNT4TON
A340UT 1820~ 0065 IC:YTL DUAL J4-X FLIP FLOP 01295 SNT470N
A34U8 1820— 1053 2 IC SN74 14 N SCHMITT 01295 SN7414N
A34U9 1820- 1053 IC SN74 14 N SCHMITT 01295 SN7414N
434010 lg20-0621 IC SN74 38 N BUFFER 01295 SNT438N
A34UL1 1820-0054 1C:5N7400N 01295 SN7400N
A34Ul2 1820- 0586 1 IC DM74L 04N INV 27014 DM74L04N
A34U13 1820— 1056 IC SN74 132 N COUNTER 01295 SN74132N
A34UL4 1820-0904 1 IC COMPTR 07263 93L240C
A34U15 1820-0589 1 1C DMT4L 30N GATE 27014 DMT4L30N
A34XUl 1200-0475 1 CONNECTOR:L=CONT SKT .01&6 DIA 22526 T75C60=005
A3411l 910C~1788 COIL: FXO; NCN=MOLCED RF CHOKE; «75UH 02114 YK200-20/48
A35 05340-6006 1 CONNECTOR ASSEMBLY 28480 05340-60068
A35A1 CONNECTOR—BOARO SUBASSEMBLY CONSISTING

OF A35J1 AMD INTERCONNECTING BOARD FOR

REPLACEMENT ORDER BY DESCRIPTION

(05340-20066 AND 1251-3283 ASSEMBL €0.
A3SMPL 0380-1036 2 SPACER-HEX «255LG 6=32THD «312A/F STL NI 28480 0380~1036
A35MP2 2190-0017 2 WASHER-LK HLCL NO. 8 .168 IN ID «31 IN 28480 2190=0317
A35MpP 2 C534C~C0022 1 PLATE: CONNECTOR 28480 05340-00022
A3551 3101-1787 5 SWITCH-SL OPOT—-NS SUBHIN .5A 125vAC/DC 28480 3101-1787
A3582 3101-1787 SWITCH-SL CPOT—-NS SUBMIN .5A 125VAC/DC 2848C 3101-1737
A3583 3101 1787 SWITCH SL OPOT-NS SUBUIN .5A 125VAC/0C 28480 3101-1787
43554 3101-1787 SWITCH—SL DPCT—NS SUBMIN .5A 125VAC/DC 28480 3171-1707
43585 31501-1787 SWITCH—SL DPOT=NS SUBRIN «5& 125VAC/0C 28480 3101-1787
A35S86 3101 1788 1 SWITCH—SL OPST—NS SUBMIN .5A 125vAC/DC 28480 3101~178¢8

OPTION 003 CHASSIS PARTS

Y19 8120- 0520 2 CABLE ASSY 14-COND 26--AWG 28480 8120- 0520
w20 8120-0520 CABLE ASSY 14—CONO 26-AWG 28480 8120~C52)
w21 8120-1833 1 CABLF ASSV 24—CONE 24=-AwWG 28480 B8120-1833

See introduction to this section for ordering information
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Model 5340A
Replaceable Parts

Table 6-6. Manufacturers Code List

MFR
NO.

GBO27
0011y
00868
00866
01121
01295
02114
02735
03888
04713
06383
06540
06560
07088
07263
09353
12958
16299
17856
19701
22526
24226
24546
24931
27014
28400
30903
32997
56256
56289
57771
714C 0
71785
72136
74276
75042
76493
76530
79727
83781
90949
95146

MANUFACTURER  NAME

NO M/F DESCRIPTION FOR THIS MFG NUMBER
JERMYN INDUSTRIES

STETTNER-TRUSH INC

GOE ENGINEEPJNG CO INC

ALLEN BRADLEY CO

TEXAS INSTR INC SEMICOND CMPNT DIV
FEPROXCUBE CORP

RCA COPP SOLID STATE DIV

PYRDFILM CDRP

MOTOROLA SEMICONDUCTOR PROOUCTS
PANDUIT CORP

AMATOM ELFK HARDWARE DIV OF MITE
AIRCO SPEER ELFK OIV AIP ROCN CO
KELVIN ELECTRIC CO

FAIRCHILO SEMICONDUCTOR D1V

C AND K COMPONENTS INC

NO M/F DESCRIPTION FOR THIS MFG NUMBER
CORNING GL WK ELEC CMPNT DIV
SILIC’YNIX INC

MEPCO/ ELECTRA CORP

BERG ELECTRONIC INC

GOWPNDA ELECTRONICS CORP

CORNING GLASS WORKS (BRADFORD)
SPECIALTY CONNECTOR CO INC
NATIONAL SEMICONDUCTOR CORP
HEWLETT—PACKARO CO COPPORATE HQ
MEPCO/ELECTRA CORP

BOURWS [INC TRIMPOT PROD OIV

NO M/F DESCRIPTION FOR THIS MFG NUMBER
SPRAGUE ELECTRIC CO

STIMPSON EOWIN B CO INC

BUSSMAN MFG DIV OF MCGRAW-EDISON CO
TRW ELEK COMPONENTS CINCH DIV
ELECTRO MOTIVE MFG CO INC
SIGNALITE INC

TRW INC PHILADELPHIA DIV

BELL INDUSTRIES IMC MILLER JU OIV
TRW ELEK CHPNT CINCH-MONADNOCK DIV
CW INDUSTRIES

NATIONAL ELECTRONICS INC

AMPHENOL SALES DIV OF BUNKER-RAMO
ALCO ELECTRONIC PROOUCTS INC

ADORESS

CAZENOVIA NY
CITY OF INDUSTRY CA
MTILWAUKEE WI
DALLAS TX
SAUGERTIES NY
SOMMERVILLE Y
WHIPPANY NJ
PHOENIX 42
TINLEY PARK |L
NFW ROCHELLE NY
NNGALES 42

VAN NUYS CA
MOUNTAIN VIEW CA
WATERTOWN MA

RALEIGH NC
SANTA CLARA CA
MINERAL WELLS TX
CUYRERLAND PA
GOWANDA NY
BQADFORD PA
INDIANAPOLI S IN
SANTA CLARA CA
PALO ALTT CA
S4N DIEGO CA
RIVERSIDE CA

NORTH ADAMS MA
BROOKLYN NY

ST LOUTS M0

ELK GROVE VILLAGE IL

WILLIMANTIC CT _

NEPTUNF NJ
PHILADELPHIA PA
COMPTON CaA

CITY OF INDUSTRY CA
WAPMINSTER P4
GENEVA 1IL

HAZFLWOOD MO
LAWRENCE MA

10
CODE

13035
91746
53212
75231
12477
08876
07981
85008
60477
10802
85621
91401
Q4040
02172

27604
95050
76067
17070
14070
16701
46227
95051
94304
92121
92507

01247
11205

63017
60007
06226
07753
19108
90224
91747
19974
60134
63042
01843
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Model 5340A
Manual Changes and Options

SECTION Vi
MANUAL CHANGES AND OPTIONS

7-1. INTRODUCTION
7-2. This section contains information necessary to adapt this manual to older instruments. Also

included is information for available options. Options are covered starting with paragraph 7-9.
Field installation of options are covered in paragraph 7-19. Refer to Section II for ASCII remote

programming information.

7-3. MANUAL CHANGES

7-4. This manual applies directly to Model 5340A with serial prefix 1532A. See paragraph 1-4
for serail number identification.

7-5. Newer Instruments

7-6. As changes are made, newer instruments may have serial prefixes that are not listed in this
manual. The manual for these instruments are supplied with a manual change sheet which con-
tains the required updating information. If this sheet is missing, contact the nearest Hewlett-
Packard Sales and Service Office listed at the back of this manual.

7-7. Older Instruments

7-8. To adapt this manual to instruments having serial prefixes below 1532A, refer to Table 7-1
for backdating that applies to your instrument serial prefix.

Table 7-1. Manual Backdating

If Your Instrument Has Make the Following Changes
Serial Prefix to Your Manual
1440A 1
1416A 1,2
1408A 1,2,3
1348A 1,2,3,4
1344A 1,2,3,4,5
1328A 1,2,3,4,5,6
1324A 1,2,3,4,5,6,7
1320A 1,2,3,4,5,6,7,8
1312A 1,2,3,4,5,6,7,8,9
1252A 1,2,3,4,5,6,7,8,9,10
1248A 1,2,3,4,5,6,7,8,9,10,11
1244A 1,2,3,4,5,6,7,8,9,10,11,12
1236A 1,2,3,4,5,6,7,8,9,10,11,12,13

CHANGE 1
Table 6-1, A2A4 Replaceable Parts: s
Change series number for 05340-60040 (A2A4) from 1532to 1344A.
Change A2A4C20 and A2A4C22 to 0160-0363 C:FXD MICA 620PF 5%,28480,0160-0363.
Change A2A4C21 to 0160-2202 C:FXD MICA 75PF 5%,28480,0160-2202.
Change A2A4L8 and A2A4L10 to 9100-2244 COIL:FXD RF 0.1UH 10%, 28480,9100-2247
Change A2A4L9 to 9140-0158 1UH 10%, 99800, 1025-20.

Table 6-1, A2 Parts List: «
Delete C8 and description.

Table 6-1, A4 Replaceable Parts:
Change series numlbef)for 05340-60002 (A4) to 1220A.
Change A4R22 to 0'757-0932 R:FXD MET FLM 2.2K OHM 2% 1/8W, 28480, 0757-0932 (Note
that some A4 boards with series 1220A may have 1800 ohm resistors installed).
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Manual Changes and Options

Table 6-1, A14 Replaceable Parts:
Change series number for 05340-60011 (A14) to Series 1236A.
Change A14R1 and A14R2 to 0757-0893 RFXD FLM 51 OHM 2% 1/8W, 28480, 0757-0893.

Page 8-13,Figure 8-8, A2 Schematic Diagram:
Change A2A4C20 and A2A4C22 to 620PF.
Change A2A4C21 to 74PF.
Change A2A4L8 and A2A4L10 to 0.1UH.
Change A2A4L9 to 1UH.
Change series number at top of schematic for A2A4 to Series 1220A.

Delete CS8.

Page 8-17, Figure 8-10, A4 Schematic Diagram:
Change A4R22 to 2200 OHMS.
Change series number at top of schematic to Series 1220A.

Page 8-37, Figure 8-20, A14 Schematic Diagram:
Change A14R1 and A14R2 to 51 OHMS.
Change series number at top of schematic to Series 1236A.

CHANGE 2
Page 6-6, A2A3 Parts List:
Change A2A3R1 to 0757-0963 RFXD FLM 43K OHM, 2%,1/8W, 28480,0757-0963.

Page 8-13, Figure 8-8:
Change A2A3R1 to 43K.

Page 6-32, A33 Parts List:
Change A33CRI to 1901-0027,Diode:Silicon 0.75A 400PIV, 04713, SR1358-9.

Add A33CR2, CR3, CR4; 1901-0027,Diode:Silicon 0.75A 400PIV, 04713, SR1358-9.
Change part number of T2 to 9100-3021.

Page 8-77, Figure 8-35, A33 Power Supply:
Replace schematic and component locator with Figure 7-9 and 7-10.

CHANGE 3
Table 6-1, A17 Replaceable Parts:

Change A17A1CI1 and C2 to 0180-0228,Capacitor; FXD 22 UF £10% 15VDC TA-SOLID,
56289, 150D226X9015B2.

Change A17A1C5 through C7, C11, C12 to 0180-0197, Capacitor; FXD 2.2 UF +-10%
20VDC TA, 56289, 150D225X9020A2.

Change A17A1L3 to 9140-0158, Coil, FXD, Molded RF Choke, 1 UH 10%, 24226, 10/101.

Change A17A1R1 to 0698-5426, Resistor 10K 10%, .125W CC Tubular, 01121, BB1031.

Change A17A1R14 to 0698-5996, Resistor 560 OHM 5%.125W CC Tubular, 01121, BB5615.

Add A17A1E1, E3, 9170-0029, Core Magnetic, Shielding Bead, .1380D .047, 02114,
56-590-65A2/4A.

Change A17A1 board series number to Series 1320A.

Figure 8-23, A17 Schematic Diagram:
Change A17A1C1 and C2 to 22 UFD.
Add A17A1C21 2.2 PF from U5B pin 11to ground.
Change A17AIRI1 to 10K ohms.
Change A17A1R14 to 560 ohms.
Delete C22 and C23.
Change A17A1 board series number to 1320A.

CHANGE 4
Table 6-1, A13 Replaceable Parts:
Change A13 board series number to 1220A.

Delete A13R39 and description.
Change A13R3 to 0757-0824 R:FXD FLM 56 ohm 2% 1/8W 28480 0757-0894.

Figure 8-19, A13 Schematic Diagram:
Change A13R3 to 56'ohms.
Delete A13R39, connect C4 directly to UIA pin 1.
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CHANGE 5
Table 6-1, Replaceable Parts:
Change A3CR5 and CR6 to 1901-0535,Diode:Hybrid Hot Carrier, 28480,1901-0535.

Change A20C3 to 0140-0209 C:FXD Mica 5 pfd 5%,500VDCW, 28480,0140-0209.

Figure 8-27, A20 Schematic Diagram:
Change A20C3 to 5 pfd.

CHANGE 6
Table 6-1, Replaceable Parts:
Delete listing for A1A5 (05340-6007)Filter Assy and all associated parts (A1A5A1, etc.).
Delete listing for A2ZA5 (05340-60078) Filter Assy and all associated parts (A2A5A1, etc.).

Figure 8-7,A1 Schematic Diagram:
Delete A1A5 and A1A5A1 from schematic. Show +and -5 volt lines connected directly to

AT1A2.

Figure 8-8, A2 Schematic Diagram:
Delete A2A5 and A2A5A1 from schematic. Show + and -5 volt lines connected directly to

A2A2.

Table 6-1, A6 Replaceable Parts:
Change A6 series number 1236A.
Change A6R13 to 0757-0938 R:FXD FLM 3.9K ohm 2%1/8W, 28480,0757-0938.
Change A6R15 to 0757-0946 RFXD FLM 8.2K ohm 2%1/8W, 28480, 0757-0946.
Change A6R26 to 0698-8128 RFXD COMP 220 ohm 5%1/8W, 01121, BB2215.
Change A6R27 to 0698-5075 R:FXD COMP 130 ohm 5%1/8W, 28480, 0698-5075.

Figure 8-12, A6 Schematic Diagram:
Change A6R13 to 3900 ohms, A6R15 to 5600 ohms, A6R26 to 220 ohms, and A6R27 to 130

ohms.

‘ Table 6-1, A2 Replaceable Parts:
ftis Change A2A4C3 to 0160-2150, C:FXD MICA 33 PF 5%,28480,0160-2150.
e Change A2A4R4 to 0757-0180, RFXD MET FLM 31.6 ohm 124d/8W, 28480,0757-0180.

Change A2A4 board series number to 1220A.

CHANGE 7
Table 6-1,A10 (05340-60008)Parts List
Change Series No. to 1252A
Change AI0R8 to 0698-4433 RFXD 2260 OHM 1%4a/8W, 28480, 0698-4433
Delete A10R25 and description

Table 6-1, A22 (05340-60016) Parts List
Change Series No. to 1236A
Change A22Q13 to Q16 to 1854-0009
Change A22R36 to R39 to 0683-6215 620 ohms
Change A22R30 to to 0683-3305 R:FXD COMP 330 OHM 5%1/4W, 01121, CB33056
Change A22Q17 to 1854-0092
Delete A22Q21, A22R54, and A22R55 and their descriptions
Change A22U9 to 5088-7001

Figures 8-16 and 8-18 A10 and A12 (05340-60008) schematics:

Change A10R8 to 2260 ohms.
Change A10R25 200 ohm potentiometer (L2, C5, and R8 are tied together).

Figure 8-29, A22 Schematic Diagram:
Change series no. to 1236A
Change A22R30 to 33 ohms
Change A22R36 to R39 to 2700 ohms
Replace component locator with Figure 7-1

Delete A22Q21, A22R54, and R55
L
v CHANGE 8 J
I Table 6-1, A10 Replaceable Parts:
Change A10C3 to 0160-2671, C:FXD MYLAR 0.1uF 5%80VDCW, 56289, 192P1045R8-PTS

Change A10L3 to 9100-2278, COIL:FXD MOLDED 150 uH 10%, 82142, 09-A151K
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Change AIORI to 0698-3151RFXD MET FLM 2.87K OHM 1%l /8W, 28480,0698-3151
Change A10R6 to 0698-3449, R:FXD MET FLM 28.7K OHM 1%1/8W, 28480,0698-3449

Figures 8-16 and 8-18,A10 and A12 Schematics:
Change A10C3 to 0.1 uF
Change A10L3 to 150 uH
Change A10R1 to 2870 OHMS
Change A10RS6 to 28.7K OHMS

CHANGE 9
Table 6-1, A17 Replaceable Parts:
Add A17A1C17, 0180-0197, C:FXD ELECT 2.2 uF 10% 20VDCW, 56289, 150D225X9020A2~
DYS

Add A17A1C21, 0160-2327, C:FXD .001 uF
Add Terminal Post 0360-0474 (2 each)
Add A17A1RS, 8,9,0698-3378 R:FXD 51 OHM 1/8W, 28480,0698-3378
Add A17A1RS5, 0698-5177 R:FXD 820 OHM 1/8W, 28480,0698-5177
Add A17A1R19, 0757-0404 R:FXD FLM 130 OHM 1%4/8W, 28480,0757-0404
Add A17A1U4, 1820-07531C:TTL DIGITAL, 28480,1820-0753
Change A17AIRI10 to 0683-4715,R:FXD COMP 200 OHM 5%1/4W, 01121,CB4715
Change A17A1R13 to 0698-3378, R:FXD COMP 100 OHM 1/8W, 28480,0698-3378
Change A17A1R14 to 0674-3315,RFXD COMP 330 OHM 5%1/8W, 28480, 0674-3315
Delete A17A1E1,2,3, 9170-0029 Bead:Ferrite
Delete A17A1R23 and description
Delete A17A1C21 and description

Figure 8-23, A17A1 Schematic and Component Locator:
Replace schematic diagram with Figure 7-2 (A17A1 schematic series 1220A). Replace com-

ponent locator with Figure 7-3.

CHANGE 10
Page 5-2, Table 5-1:
Change A20 part number to 05340-60018

Table 6-1, A20 assembly:
Replace parts list with Table 7-2.

Figure 8-27, A20 Schematic Diagram:
Replace schematic diagram with Figure 7-4. Replace component locator with Figure 7-5.

Figure 8-6,5340A Block Diagram:
Change part number of A20 to 05340-60018.

Table 6-1, A22 Parts List
Change part number of A22Q13 thru Q16 to “1854-0009”.
Change part number of A22R36 thru R39 to “0683-6215,620 ohms.

Table 6-1, Chassis Parts:
Delete C3 through C7
Delete L2 thru L6

Figure 8-23, A17 Schematic Diagram:
Delete C3 thru C6 and L2 thru LS.

Figure 7-2, A17 Schematic Diagram:
Add A17A1C21 0.001 »F, connected from junction of A17A1R19 and C17 to ground.

Table 6-1, A17 Parts List:
Change A17A1C21 0160-2327,C:FXD CER 0.001 uF 20%100VDCW

Page 4-47, Paragraph 4-229:
Change A20 part numberito 05340-60018

CHANGE 11 !

o

:
a. Replace A10 schematic diagram (Figure 8-16) with Figure 7-6 (series 1220A). Replace
A12 schematic diagram (Figure 8-18) with Figure 7-7 (series 1220A). Replace A10 and
A12 component locators with Figure 7-8.
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b. In Table 6-1, change parts lists for A10 as follows:
Change series 1252A to 1220A.

Change A10C4 to “0180-0291 C:FXD ELECT 1.0 UF 10%35VDCW, Mfr Code 56289,
Mfr part number 150D105X9035A2-DYS.”

Add “A10CR3 1901-0040 DIODE:SILICON 50MA 30WV, Mfr code 07263, Mfr part
number FDG1088.”

Change A10CR4 and A10CR5 to “0122-0057 C:VAR 20PF/.4V, Mfr code 28480, Mfr
part number 0122-0057.” Add “Note: A10CR4, A10CR5, A12CR4, and A12CR5 are

a matched set. If any one diode is replaced all four diodes must be replaced.”

Change A10L4 to “9100-2266 COIL/INDUCTOR: FXD 8.2UF 10%, Mfr code 82142,
Mfr part number 09-1316-2K.”

Change AI0R2 to “0698-3443 RFXD MET FLM 287 OHM 1%l /8W, Mfr code 28480,
Mfr part number 0698-3443.”

Change A10R5 to “0698-3158 RFXD MET FLM 23.7K OHM 124./8W, Mfr code 28480,
Mfr part number 0698-3158.”

Change A10R7 to “0698-3151 R:FXD MET FLM 2.87K OHM 1%1/8W, Mfr code
28480, Mfr part number 0698-3151.”

Change A10R8 to “0698-0084 R:FXD MET FLM 2.15K OHM 1%1/8W, Mfr code
28480, Mfr part number 0698-0084.”

Change A10R9 to “0698-3157 RFXD MET FLM 19.6K OHM 191/8W, Mfr code
28480, Mfr part number 0698-3157.”

Add “A10R10 0757-0443 RFXD MET FLM 11.0K OHM 1%1/8W, Mfr code 28480,
Mfr part number 0757-0443.”

Add “A10R11 0757-0439 R:FXD MET FLM 6.81K OHM 12%61/8W, Mfr code 28480,
Mfr part number 0757-0439.”

Change A10R24 to “0757-0283 R:FXD MET FLM 2.00K OHM 1%01/8W, Mfr code
28480, Mfr part number 0757-0283.”

CHANGE 12

a. On Figure 8-34 and 8-35, change F1 to “2.5 amp slow-blow 115V operation.” For instru-
ments with serial prefix 1244A, 2.5 amp fuses were installed, for replacement see Table 6-1.

b. In Table 6-1, change F1 to “2110-0015 FUSE:CARTRIDGE 2.5 AMP 125V MAX SLOW-
BLOW.”

Change part number of MP6 to “05340-00002.”
Change part number of MP7 to “05340-20028.”

c.  On Figure 8-22, delete pin W and connecting wire to XA19B. This wire was added to
accommodate future changes.

d. On Figure 2-2 and Figure 3-4, change item 1(10 MHz OUTPUT) to “TIME BASE OUT-
PUT.” Change item 3 (10 MHz INPUT) to “OSC” only. f

CHANGE 13

This instrument configurations for series 1244A and series 1236A are identical.
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Table 7-1. A20 Time Base Board Assy (Series 1236A), Replaceable Parts

A20 06340-60018 1 TIME BASE BOARD ASSV 28480 05340-6CC18
(SERIES 1236A)
ILOAOEO ON 05340-20018 BLANK BOARDC!

A20C1 0180-0106 C:FX0 ELECT 60 UF 20% &6VDCW 28480 0180-0106
A20C2 0160—-3879 C:FXD CER 0.01 UF 20% 100VOCwW 72982 8121=-8112~XTR=103M
A20C3 0140-0209 1 C:FXD MICA 5.0 PF 102 28480 08470305
AZ0R1 0683=2725 R:FXD COMP 2700 OHM 5% L/4wW 01121
A20R2 0683=-2725 R:FXD COMP 2700 OHVI 52 L/4W 01121 C8 2725
A20R3 0683-2725 RIFXD COMP 2700 OHM 51 L/4wW 01121 €8 2725
A20U1 1820—0055 6 IC:TTL DECADE COUNTER 10 MHZ MiN. 01295 SN749CN
A20U2 1820-0615 1 IC:TTL 8—INPT MULTIPLEXER ®/COM<ENABLE 04713 FAIR $312
A20U3 1820-0099 3 IC:TTL 4=EIT BINARY COUNTER 01295 SKNT4S3N
A20U4 1820-0054 IC:TTL QUAD 2—INPT NAND GATE 01295 SNT4CCON
A20US 18200069 3 IC:TTL DUAL 4—INPT POS NAND GATE 01295 SKT420N
A20U6 1820-0716 1C:TTL SYNC PRESET 4=681T BINARY COUNTER 01295 SK74161N
A20U7 1820-0716 IC:TTL SYNC PRESET 4-BIT BINARY COUNTER 01295 SN741€1N
A20U8 1820-0055 IC:TTL DECADE COUNTER 10 MHZ MIN. 01295 SN7490N
A20U9 1B20-0055 IC:TTL OECAOE COUNTER 10 MHZ MIN. 01295 SN74SCN
A20Ul0 1820-0077 7 1C:TTL DUAL O FIF 01295 SNT474N
A2cull 1820-0077 IC:TTL OUAL C F/F 01295 SNT474N
A20012 1820~0099 1C:TTL 4-BIT BINARY COUNTER 01295 SNT4S3N
A20U13 1820-0174 IC:TTL HEX INVERTER 01295 SNT404N
A20Ul4 1820-0174 IC:TTL HEX INVERTER 01295 SN7404N
A20U15 1820-0055 IC:TTL OECAOE COUNTER 10 MHZ MIN. 01295 SN7450N
A20Ul6 1820-0055 1C:TTL DECADE COUNTER 10 MHZ MIN. 01295 SN7490N
A20017 1820-0077 IC:TTL DUAL O FIF 01295 SN74T4N
A20ul8 1820-0054 IC:TTL QUAD 2-INPT NAND GATE 01295 SN74C0N
A20U19 1820-0904 4 1IC:TTL LP 5«81T COMPARATOR 07263 U7BS3L2459X
A20U20 1820-0904 1C1TTL LP 5~21T COMPARATOR 07263 UTB93L2455x
A20U21 1820-0099 IC: TTL 4-BIT BINARY COUNTER 01295 SN7493N
A20022 18200055 IC: TTL DECADE COUNTER 10 MHZ MIN. 01295 SN7490N
A20U23 1820-075 1 2 IC: TTL PRESETTABLE DECADE COUNTER (60 MHZ) 01295 SN74136N
A20024 18200261 1 IC: TTL MONO-STABLE MULTIVIBRATOR 01295 SN74121N

1820-1096 01295 SNB419

(preferred pan)
A20U25 1820-0904 IC: TTL LP 5-BIT COMPARATOR 07263 U7B93L.2459X
A20U26 1820-0904 IC: TTL LP 5-BIT COMPARATOR 07263 U7B83L2459X
A20027 1820-0214 IC: TTL BCO TO DEC. DECODER 01295 SN7442N
A2021 9100-1788 COIL: CHOKE 02114 VK200-10/48

Figure 7-1. A2 Component Locator Series 1236A
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Figure 7-2. A17 Direct Count Amplifier Assembly (Series 1220A)
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Figure 7-3. A17Al Direct Count Amplifier Assembly (Series 1220A)
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Figure 7-4. A20 Time Base Assembly
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Figure 7-5. A20 Component Locator (Series 1236A)
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Figure 7-6. A10 VCO No. 2 Assembly (Series 1220A), Schematic Diagram
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Figure 7-7. A12 VCO No. 1Assembly (Series 1220A), Schematic Diagram
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Figure 7-8. A10, A12 VCO No. 1and No. 2, Component Locator




Figure 7-9. A33 Power Supply (Series 1236A) Schematic Diagram
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Figure 7-10. A33 Power Supply (Series 1236A), Component Locator
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7-9. OPTIONS

7-10. Options 001, 002, and 011 are available for the 5340A. Following is a description of each
option.

7-11. Option 001 High-Stability Oscillator

7-12. Specifications for Option 001 are listed in Table 1-3. This option consists of deleting the
standard oscillator assembly (05340-60036)and adding the following assemblies and parts:

a. AIl8 10544A oscillator assembly plugs into XA18 in place of the standard oscillator. The
schematic diagram is-shown in Figure 8-24. The parts list is given in Table 6-3.

b. A33 Power Supply (plugs into XA33). The schematic diagram is shown in Figure 8-35
and the parts list is given in Table 6-3. Theory is contained in Section IV.

c. Transformer T2. The schematic diagram is shown in Figures 8-33 through 8-35. The
part number is listed in Table 6-3.

7-13. Option 002, Rear Panel Connectors

7-14. This option provides input connectors on the rear panel. Input 1(10 Hz = 18 Hz Type N J2)
is installed on the rear panel in place of J1 on the front panel. Input 2 (10 Hz - 250 MHz BNC J8)
is installed on the rear panel in addition to J4 on the front panel. In addition, a 50-ohm
termination is installed on the front panel BNC connector 54. The termination reduces the input
impedance to 50-ohms. This ensures that the 5340A meets all specifications when Option 002 is
installed. When the 5340A is equipped with this option, 10 Hz to 250 MHz direct count inputs
can be connected to either the rear panel (58)or the front panel connector (54). When the input
is connected to the front panel input, the termination is removed and installed on the rear panel
BNC connector J8. Parts for Option 002 are listed in Table 6-4. See Figures 8-2, 8-4, and 8-5 for
connector locations. The schematic diagram for the direct count input is shown in Figure 8-9.
The wiring for the rear panel N connector is the same as the front panel configuration, see Fig-

ure 8-6.

7-15. Option 011, Remote Programming and Digital Output

7-16. Option 011 provides for remote programming and digital output. The digital output feature
requires additional accessory equipment to interface with HP printers, computers, and calculators
(see Table 1-2). Also, see Table 1-3 for specifications.

7-17. Option 011 consists of deleting assembly A19A and adding the parts listed in Table 6-5.
Schematic diagrams are given in Figure 8-26 and 8-36.

7-18. Operation and programming information is given in Section 11. Theory of Operation for
the assemblies associatedwith thisoption is given in Section IV

7-19. FIELD INSTALLATION OF OPTIONS

7-20. Installation of Option 001, High-Stability Oscillator L2 M& 7-19
7-21. The following parts are required:
Al8 506 | = 6601 Qecillator Assembly 1ea.
A33 05340-5008¢Q  Oscillator Power Supply 1ea.
T2 9100-301 9 Transformer 1ea.
2420-000 6-32 Snap Hex Nut 2 ea.
05340-20044  Oscillator Spacer 2 ea.

2360-‘0117 6-32 x 5/16 Pan Head Screw 2 ea.
with lock washers
3050-0066 Washer:Flat #6 2 ea.
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7-22. To install Option 001, refer to Figures 8-2 and 8-3 for instrument photos and Figures §8-24,
8-34, and 8-35 for schematics. Remove top and bottom covers and proceed as follows:

a. Remove A18 (05340-60036)and replace with High Stability Oscillator 10544 A.

b. On bottom of chassis, secure 10544A as follows:

(1) Place oscillator spacers over oscillator studs protruding through chassis.
(2) Using lockwashers, fasten the two 6-32x 5/16 screws to the oscillator studs.

c. Install transformer T2 into holes provided. Attach with 6-32 hex snapnuts.

d. Dress the group of striped wires from T2 toward T1 and through the cable clamp next to
T1. Continue to dress the wires between the power supply motherboard A30 (05340-60029) and
the left side frame and then toward the rear of the chassis. Route the striped wires through the
hole nearest to the left side frame. (Thehole next to the fan will have no wires running through
it.) Cut, dress, and strip the striped wires and solder them to S6 as shown below. See Figures 8-34
and 8-35 for schematic diagrams.

TOP
SELECTOR S6
o o VIEW OF S6 TERMINALS
o] o
o0—-0
WHITE-BLACK-RED WHITE-BLACK
TOT2 TOT2
SEE FIGURES WHITE-BLACK-YELLOW . WHITE-BLACK-GREEN SEE FIGURES
8-34 AND 8-35 ' 8-34 AND 8-35
oO—-0

e. Cut, dress, strip, and solder the solid colored wires from T2 as follows:

Orange wire (either one) to XA33 pin 3.

Other orange wire to XA33 pin 4.

Both blue wires to XA33 pins 2 and B. (XA33 pins 2 and B are already connected to
chassis through a black wire.)

f. Install A33 (05340-60039) into XA33.

|

g. Apply ac power to counter and note that the * annunciator lights. The * should remain
lit for approximately 20 minutes. Adjust power supply A33 as described in Table 5-3 step lg.
Adjust oscillator as described in Table 5-3, step 10.
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7-23. Installation of Option 002, Rear Panel Connectors

7-24. The following parts are required:

R4 11593A 50-ohm termination 1ea.
W17 05260-6034  Low Frequency Input Cable 1ea.
W18 05340-60060 18 GHz Rigid Coax Assembly lea.

58 1250-0102 BNC connector lea.

For 58 08731-201 Nut lea.

MP18 05340-00024  FrontPanel Trim (notnecessary for field
modification. Has no cutoutforJ1. May be
installed if desired to have field modification
match factory installed option).

7-25. To install Option 002, refer to Figures 6-1, 8-4, and 8-5 for instrument photos and proceed
as follows:

a. Remove right trim plate MP1, right side cover MP13, and right side frame MP12.

b. Remove left trim plate MP1 and remove the two screws that fasten the front panel
(MP15) to the left side frame (MP3).

c. Remove nut that secures the front panel to the chassis (MP4).
d. On CP1, loosen the coupling nut that secures the rigid coax line to J1.

e. Loosen JI and push it rearward out of the front panel. Save the nut that secures the N
connector to the front panel. This will be used for the rear panel N connector. Also save the
aligning pin from the front panel N connector.

f. On rear panel, remove plugs in holes for 52 and 58. If original front trim panel is retained,
insert plug into hole left after removal of J1.

. Install N connector of assembly 05340-60060 into rear panel hole marked 52. Dress
rigidgcoax along the right side of chassis and through the two cable clamps. Use the nut from the
front panel N connector and the aligning pin to oreint and secure 52 to the rear panel. Do not
overtighten the nut on 52.

| CAUTION |

DO NOT TIGHTEN THE FITTINGS ON CP1 TO MORE THAN
12 IN-LBS. DAMAGE TO FITTINGS MAY RESULT.

h. Secure the rigid coax cable fitting to CP1L.

i. Secure cable W17 (05260-6034)to BNC connector (1251-0102). Push cable end through
hole marked J8 on the rear panel. Use nut (08731-201)to secure connector. Route low frequency
cable from rear panel along the right side of chassis through the two cable clamps.

5, If desired to replace front panel trim (MP17), remove knobs and hardware for S1, S2,
R1/§3, and S4. Also unsolder the capacitor lead that connects from A3 to 54. Remove 54 from
front panel. Install new trim panel MP18.

k. Solder the center conductor of the low frequency cable to the center pin of 54. Solder the
shield to the ground pg¢st next to 54.
J

1. Reassembly' the front panel, side frames, and side covers.

m. Install 50-ohm termination on J4.
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7-26. Installation of Option 011, Digital Input/Output

7-27. The following parts are required:

A19 05340-60032 Interface B Assembly lea.

A34 05340-60067 Bus Communicator Assembly lea.

A35 05340-60068  Connector Assembly lea.
W19, 8120-0520 ASCII Bus Cable 2 ea.
W20

A20 05340-60073  Time Base Assembly
(Required for instruments with
serial prefix 1252A and below.
The 05340-60018 board must be
replaced with an 05340-60073

board.
CR2 1901-0028 Diode 1ea.
05340-00026 Insulator 1ea.

2360-0197 Pozi-drive Screws 6-32 x 3/8 4 ea.

2200-0103 Pozi-drive Screws 4-40 x 1/4 4 ea.

2190-0017 Lockwashers for Standoff 2 ea.
Stud Mount
Solder Lug lea.

7-28. Figure references that are useful during installation include Figures 8-2, 8-3, 8-5, 8-26,
and 8-36. To install Option 011, proceed as follows:

a. Remove A19A (05340-60031).
b. On the rear panel, remove the blank plate by removing the four pozi-drive screws.

c. On A19B (05340-60032)install cables W19 and W20 in sockets J1 and J2 located on the
right edge of the board. See Figure 8-26 component locator. Pins 1 and 14 of both cable con-
nectors should be oriented toward the top of the pc board. The white arrows on the connector
will point toward the board. W19 will be the cable connected to the top most socket of A19B.

d. Install A19B into XA19 and dress the cables past the casting assembly toward the reariof
the instrument.

e. Install 05340-60073 Time Base board into XA20 for instruments not so equipped.

f. Locate A34 (05340-60067). Connect the plug from cable W19 to the socket on A34 that is
closest to integrated cirouit U3. Connect the plug from cable W20 to the socket adjacent to the
large 24-pin Cinch connector. The white arrows on the connector will point toward the board.

f

g. Install A34 behind the rear panel. Align the four standoffs on A34 toward the rear panel.
The 24-pin Cinch connector on A34 should be aligned toward the bottom of the instrument. Use
four 6-32 x 3/8" pozi-drive screws to secure A34 to the rear panel. Dress cables W19 and W20
along the casting assembly and away from the power supply boards. Install the insulator
between the power supply boards and W19 and W20.
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h. Install A35A1 (05340-60066)and A35J1 (Digital Input-Output Type 57 connector) in the
Option 011 plate (plate with the six slide switches). See Figure 8-5 for correct orientation of
A35J1. Secure A35J1 using the standoff stud mount and split lock washers. Using four 4 x 40 x %"
posi-drive screws, secure the Option 011 plate to the outside rear panel. The pc insterconnect board
mates with A34J1. Except for the black wire, route the wires soldered to the slide switches to-
ward the bottom of the chassis.

i. Locate the black wire soldered to switch A3586 (TALK-ALWAYS). Solder the other end
of the black wire to the black wire already soldered to switch S5 (INT-EXT).

j. Prepare a #22 or #24 gauge insulated wire (WHT-BLK-RED) approximately 30” long.
Solder one end to XA24 (05340-60019)pin 4. A diode (HP part number 1901-0028) should be
installed between XA24 pin 4 and pin 2 (see Figure 8-36). Connect cathode (marked end) to pin 4.

k. Route the 30” wire along the front edge of the chassis past Al on to the top of the chassis.

Continue to route the wire along the right top of the chassis rearward toward the rear panel.
Route the wire to the bottom of A34 and solder to the A34 eyelet marked +5 V on Figure 8-36

component locator.

1. Solder the violet wire from A3556 (TALK ALWAYS-ADDRESSABLE) to the A34 ecyelet
marked S6 on Figure 8-36.

m. Solder the blue wire from A35S6 to the A34 eyelet marked “Shield” on Figure 8-36.
n. Solderthe green wire from A3585 (switch A5)to the A34 eyelet marked S5 on Figure 8-36.
o. Solder the yellow wire from A3584 (switch A4)to the A34 eyelet marked S4 on Figure 8-36.

p. Solder the orange wire from A35S83 (switch A3) to the A34 eyelet marked S3 on Fig-
ure 8-36.

g. Solder the red wire from A35S2 (switch A2) to the A34 eyelet marked S2 on Figure 8-36.

r. Solder the brown wire from A35S1 (switch Al) to the A34 eyelet marked S1 on Fig-
ure 8-36.

s. This completes installation of Option 011 refer to Paragraph 7-15 for descriptions. See
Section IT for programming information.
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SECTION Vil

SCHEMATIC DIAGRAMS

8-1. SCHEMATIC DIAGRAMS

8-2. This section contains schematic diagrams, assembly and chassis part locators, component
locators, block diagrams, waveforms, test points, and troubleshooting information. The sche-
matics are presented in assembly number order Al through A35. The component, chassis, and
assembly locators show the location by reference designator. The block diagrams give a
simplified block of the corresponding schematic diagram. Test points, waveforms, and typical
voltages are given as an aid in troubleshooting.

8-3. SCHEMATIC DIAGRAM NOTES, ASSEMBLY NUMBERS, AND
REFERENCE DESIGNATORS

8-4. Figure 8-1 shows the symbols used on the schematic diagrams. At the bottom of Figure 8-1,
the system for reference designators, assemblies, and subassemblies are shown.

8-5. Reference Designations

8-6. Assemblies such as printed circuit boards are assigned numbers in sequence, Al, A2, etc.
As shown in Figure 8-1, subassemblies within an assembly are given a subordinate A number.
For example, rectifier subassembly Al has the complete designator of A25A1. For individual
components, the complete designator is determined by adding the assembly number and sub-
assembly number if any. For example CR1 on the rectifier assembly is designated A25A1CR1.

8-7. Identification Markings on Printed-Circuit Boards

8-8. HP printed circuit boards (see Figure 8-1) have four identifications numbers; an assembly
part number; a series number, a revision letter, and a production code.

8-9. The assembly part number has 10 digits (such as 05340-60037) and is the primary identifi-
cation. All assemblies with the same part number are interchangeable. When a production
change is made on an assembly that makes it incompatible with previous assemblies, a change
in part number is required. The series number (such as 1248A) is used to document minor
electrical changes. As changes are made, the series number is incremented. When replacement
boards are ordered, you may receive a replacement with a different series number. If there is a
difference between the series number marked on the board and the schematic in this manual, a
minor electrical difference exists. If the number on the printed-circuit board is lower than that
on the schematic, refer to Section VII for back dating information. If it is higher, refer to the
loose leaf manual change sheets for this manual. If the manual change sheets are missing,
contact your local Hewlett-Packard Sales and Service Office. See the listing on the back cover
of this manual. |

8-10. Revision letters (A, B, etc.) denote changes in printed circuit layout. For example, if a
capacitor type is changed (electrical value may remain the same) and requires different spacing
for its leads, the printed circuit board layout is changed and the revision letter is incremented
to the next letter. When a revision letter changes, the series number is also usually changed.
The production code is'the'four digit, seven segment number used for production purposes.

i

8-11. ASSEMBLY LOCATIONS AND COMPONENT LOCATORS

8-12. Figures 8-2 through 8-5 show the front, rear, top, and bottom views of the 5340A. Following
these is an overall block diagram and schematic diagrams for the instrument. Component
locators for each printed circuit assembly are located next to the schematics.
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8-13. MNEMONICS AND ABBREVIATIONS

8-14. Table 8-1 lists mnemonics and abbreviations peculiar to the 5340A. Common ab-
breviations are given in Section VI.

Table 8-1. 5340A Mnemonics and Abbreviations

CHK Check

CLK Clock

CONT Control

CTR Counter

DAC Data Accepted

DAV Data Valid

DIO Data Input Output
DIR CNT Direct Count

DIR SW Direct Switch

DISP REG Display Register

D.P. Decimal Point

IFC Interface Clear -

F.F. Feed Forward

Fx Input Frequency

HI-Z High Impedance

LL. Input Loop

INH Inhibit

INT Internal

M. GATE Main Gate

ATN Attention

N.C. No Connection

O'FLO Overflow

PE Parallel Enable

P/O Part of

PROG Program

P SHIFT Parallel Shift

P TRAN Q Parallel Transfer Qualifier
R COUNT Reset Counter

R DISP Reset Display

REMT Remote

REN Remote Enable

RES A Resolution A

RES B Resolution B

RFD Ready For Data

R.N. Reset N Counter

S=7 Search in Seventh Step
SEL Select

S RATE Sample Rate

S RATE Q Sample Rate Qualifier
SRQ Service Request

S TRAN Serial Transfer

S TRAN QUAL Serial Transfer Qualifier
SUB Subtract

SWA Switch A

SWB Switch B

TB Time Base

T.L. Transfer Loop

™ “ Test Point

VCO Voltage Controlled Oscillator
*5Y DG +5V Power For Digital Circuits
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Figure 8-1. Schematic Diagram Notes

SYMBOLS
—_— MAIN SIGNAL PATH
[:] FRONT PANEL
— FEEDBACK PATH
-
2 REAR PANEL o TEST POINT
() INTERIOR AND PC BOARDS
“AND” GATE
_.JE_ WIPER MOVES TOWARD ""CW** WHEN
CONTROL IS ROTATED CLOCKWISE :D_ ‘OR" GATE
1 POWER LINE GROUND
—‘ SO— INVERTER
¢v CIRCUIT COMMON GROUND
v FLOATING GROUND D_ NAND GATE
,,I, CHASSIS GROUND
:DO— NOR GATE
O KNOB CONTROL
:)D— EXCLUSIVE NOR .
@ SCREWDRIVER ADJUST

PRINTED CIRCUIT BOARD
IDENTIFCATION

HP PART NO.

MANUFACTURING
CODE

REVISION LETTER

7-SEGMENT
PRODUCTION CODE SERIES NO.
(May Be Stamped

Elsewhere On The Board)

£
F

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.

ASSEMBLY ABBREVIATON COMPLETE DESCRIPTION
A25 C1 A25C1
A25A1 CR1 A25A1CR1
NO PREFIX J3 J3

Assembly Stk No  Assembly Series No

Assembly Asscmbly (includes A25A1 (used ta document
Number Name Assembly) changes)
Ve \ i

A25-POWER SUPPLY ASSY(05100-6007) SERIES 2204
~Al RECTIFIER ASSY

J2 mounted on Rectifior (05100-6031) 13 not mounved
Assemblv A25 | Asxsembly - 1 on Assembly A2
Numbers indicale Part of A25 l
Pins of |2 \ P/O /
luz TI | '\xm CRI ! RED"’?’ +6.3V
€ o i’ o ‘ ASPI(6)
| i¢ 76y
g / 12\ _ 13 e P s
rom [J to Fmn
k 8GY /;I of P on
Translormer / Asscmbly A5
Terminal Connactor A28XA1
Numbers | 1 Pin Numbers
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Figure 8-2. 5340A Top Internal View (with Options 001, 002, and 011 Installed)
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Figure 8-4. 5340A Front Panel Reference Designations

A25DS12 A25DS9 A25DS1 thru A256DS8
A25DS10

A25DS11

Figure 8-5. 5340A Rear Panel Reference Designations (with Options 002 and 011 Installed)

A26S5 A35S3 A35S1 TH 1
J8 s5 J5 A35S6\| A3554 [A36S2 Q2 Q1  (behind panel)

J2 J3 A35J1 A35 Mb7 B1 \e E1 s6
(PART OF
, .. A35A1)
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Model 5340A

Schematic Diagrams
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Model 5340A
Schematic Diagrams
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NOTES

REFERENCE DESIGNATIONS WITHIN THIS
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FOR COMPLETE DESCRIPTION.
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Model 5340A
Schematic Diagrams
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NOTES
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Model 5340A
Schematic Diagrams

Part of Figure 8-21. A15 10MHz Doubler Assembly

DOUBLER BUFFER
20 MH
10 MH2 2 UlB 2 REF ‘
1 2 A g > ——>
FROM A19 Ut 7 TO A4
AND A14

\ AN
{

TATRTATRY

\/ Vi
TRV VAR TR TR

W

Y& A15C2.1 V/em, .1 ps/div € XA152) .05 V/em, .1 we/div

Y A16U1012) 05 V/cm, .1 we/div W XA15(1) .05 V/em, .1 ws/div

Waveforms taken with oscilloscope 10:1 probes. Oscilloscope sync set to INT, SLOPE, to +,
and DISPLAY to ALT.
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A16 CASTING MOTHERBOARD ASSEMBLY 05340-60015

Model 5340A

Schematic Diagrams

A16 is a six layer interconnect board used to interconnect assemblies A4 through A15 and also to
provide connections to other points in the counter. Thed  F symbol denotes a feedthrough point.
For example, the inhibit signal connects to XA10(10), XA11(10), and XA12(10).
used by A10 and A12. The connection at XA11(10) is for convenience only and is not used by All.

The signal is

Since multilayer construction is used for Al6, extreme care should be used when unsoldering

wires, connectors, and jacks.

Use the minimum amount of heat necessary to unsolder parts.

When replacing the printed-circuit connectors, clip off the connector from the top of the board,

then unsolder each pin.

Care should be taken when connecting cables to J1 through J7. Use a straight on motion for

mating the connectors.

Figure 8-22. A16 Casting Motherboard
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Top: .1 V/div, dc
Bottam: .1 V/div, dc
1 us/div

Q is for 5340A with standard
oscillator

@ is for 5340A with Option
001 oscillator




Model 5340A
Schematic Diagrams

Part of Figure 8-24. A18 Standard 10 MHz Oscillator Assembly
A18 10 MHz Oscillator Assembly (Option 001)

01 V/div, dc
.1 ms/div
Oscillator warmed-up for 24 houn

.02 V/div, dc

.1 mea/div

Oscillator off for at least
24 houn (cold)

Same as d except dscillator is on
for 30 minutes from cold start

WAVEFORMS FOR TEST POINT Q

5 V/div, dc

.1 ma/div

XA18 pin 11 with green wire to A33
disconnected (no load). Oscillator
warmed up for 24 houn

5 V7div, de

1 me/div

XA18 pin 11 with green wire
disconnected (no load). Oscillator off
for at least 24 houn (cold)
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Model 5340A
Schematic Diagrams

Part of Figure 8-25. A19 Interface A Assembly

XA19 XA19 XA19 XA19 XA19 XA19
RANGE P1B{10) | P1A(13) | P1A(14) RESOLUTION (HZ) | PiBt6) | P1B(7) | P1B(8)
10 Hz = 250 MHz H L L ; H " "
CHK L H L 10 L H H
250 MHz - 18 GHz L H H 100 H L H
10 Hz - 18 GHz H H o H 1K L L H
10K H H L
100K L H L
™ H L L
FROM 3 l\ 2, TO
RANGE > us = > 021 A22
SWITCH l/
FROM SAMPLE
SAMPLE T
> RATE > A%
RATE Q1, UlA, U2E
POT R1
FROM TO
RESOLUTION * A20, A24
SWITCH I
COMPARATOR OFFSET » 10
u7 » A3
2 MHz SHIFT
CcLOCK CLOCK »| COUNTER
FROM U4
A20
osc 10 MHz OUT
INPUT TO
OR > us P A20.A22
A8
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Schematic Diagrams

Model 53404

U25 (1816-0184) ASCII Code Conversion Output Truth Table

D=

OUTPUTS

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

BINARY
ADDRES!
A—A,

00000
00001

00010
00011
00100

00101
00110
00111

01000
01001

01010
01011

01100
01101

01110
01111

10000
10001
10010
10011

10100
10101
10110
10111

11000
11001
11010

11011

11100
11101

11110
11111

OCTAL
ADDRESS

0
1

2

3
4

5
6
5
0
1

2

3
4

5

6
7
0
1
2
3
4

5
6

7
0
1
2
3
4
5
6
7
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FIPO-£-3,

1 -R5 R4 R11 R1 -R12—— 3
1 1 1 / 1 |
U1 U2 U3 v4 us U6 U7 J1
s ¥ 1 1 1 1 .
1 11 12 13 L
l b us U9 U10 U U U
csFF 1 1 1 1 1 8 1 J2
o 4 u1s U16 u17 u18 u19
oo d ’ L [
|an 1 1 R2 —R3 -
ce_+ | V20 u21 u22 1
| 2% u23 u24 u2s U26
&Pc3-ta— i -ZIFcC2 . ,
L1
1 678 12131416 1 878 12131416 r
A FHUJ NPRS A FH J NPRS
P1A P1B
ACTIVE ELEMENTS
REFERENCE e
DESIGNATIONS PAR] NUMBERS
CARY 190/ = D0 #O
I7X4 [B54 - 0560
d, 1#, /6 JBZY - 205+
! IN7L00V
4 -
7 o7 NOTES
J3 /B2 - 0716 . REFERENCE DESIGNATIONS WIT
ANTLIE/N ASSEMBLY ARE ABBREVIATED. HAI\'BDTHIS
y JB2D-0587 ASSEMBLY NUMBER TO ABBREVIATION
ONIELION FOR COMPLETE DESCRIPTION.
U5, & 1820 - D710 . UNLESS OTHERWISE INDICATED:
73.22 CAPACITANCE IN PICOEARADS
u7 1816 - 0185 INDUCTANCE IN MICROHENRIES.
UE JBZ2S = 0077
SNTETEN
7z 1820 - 0782 REFERENCE DESISGNATIONS
SNTHZIN
U1, 20 JBZ0 - D174 A9
ENTEIEN
U1, 18,19, 24 /820 - 9859 cr-é&
SNTHTEN cR/
V774 /820 - 0765 “t
ENTHEIIN o1
U3 1828 - 583 Rr=/Z
DN 7L DON U -26
U152/ /820 0706 z27
P32+
urz, 23 JB20 - 06786
9322
vZiz (B2 -059&
OAMJHLTAN
vZ5 1816 - 0184
V7744 JBZ0 - 9328
OMT4IZN




U17 (1816-0185)ASCII Code Conversion Output Truth Table

©C O o 0o 0 o0 0o - o - o ~o o
101 — —
o S o o 0010010000000000011001100
O
001 p—
M o 10100101000000000011110000
o
S = QO o = - —
_eluB o o © T T O 9 0 000 o000 ~-0 00 oo o o o
2
o
T
2
0‘
B0000000000000000000000111111111l
“
B0100000101000011000000111111111l
Y [ o o o o - ~ —
o o 00001000000000000000000
B7110101]111 — — =
mmA00101m101010 =} =3 =
— p— ) — —
zol S 88828888 S=cScS:-c-=8888zz3588s3=¢g2c=c¢c
23 ©S T AN N ¥ MO N E ~ NN Ym0~ —
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Part of Figure 8-27. A20 Time Base Assembly

Model 5340A
Schematic Diagrams

Q A20U23(6) .2 V/em dc. .2 us/div

LY A20U22) 2 Vem de, 2 us/div

Y A20U26) 2 V/em, 20 me/div

T A20U27 .2 V/em, 20 me/div

1KY A20U2(4) 2 V/em, 2 ue/div

Y A2U25) 2 V/em, 2 us/div

Waveforms taken with 101 oscilloscope probe. Counter controle set to CHECK, 1 Hz
RESOLUTION, SAMPLE RATE - fully ccw.

A20 Truth Table

RESOLUTION U23(13) U23(12) u23(11)
SWITCH BINARY BINARY BINARY EQUIVALENT SELECTED
SETTING WEIGHT = 4 WEIGHT = 2 WEIGHT = 1 INPUT SIGNAL

I 1 He 9

1 H H H 4+2+1=7 7 pin

10 H H L 4+2=8 s 10 Hz pin 7
100 H L H 4a+1=5 g 100 Hz pin 6

1K H L L 4 Iy 1kHz pin 5
10K L H H 2+1=23 I, 10 kHz pin 4
100K Lo H L 2 I, 100 kHz pin 3

™ L L H 1 I, 1MHz pin 2
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Model 5340A
Schematic Diagrams

Part of Figure 8-27. A20 Time Base Assembly

2MH 2 20kHz
ouT ouT
10MHz
FROM A19—| U23 »| uts ) » Ul »! U8 »| uis u22
1
! | |
| l
i \A YyYyy
O'\.\ CONTROL
w2 T -A———— FROM A21
v
—_ U5, 11A,
- 184, 186
RESOLU" (oo | 5 PRESET 1O A22. A21
TION | L ; TIME
FROM A27 — 4 ease
— us 07 ouT
1
- i PRESET 4  PRESET
| COUNTER COUNTER
! 4 f
i } )
5kH2 T
u13 u14
INVERTER INVERTER
2
] 8 F } 4y |4
A A
U3A »| U >
FF U4B U3B »| U4AD u12 - U271
jr BINARY BINARY
COUNTER  COUNTER
CONTROL v v
N>2? U25, U26
HARMONIC PULSE CIRCUIT N>2 RANGE U19, u20
FREQ SHAPER » 10 A21 NUMERICAL
FROM A14 u24 U17A AB COMPARATOR
T
N OK
o TO
A21

8-52



=

05340-60073 [~

N

ACT/VE ELEMENTS

REFERENCE
DE SIGNATIONS

HP PART NUMBERS

ul, 8,9,12,/5,16,22
Uz, 4

u3,/e, /!
Us,6,7

Uiz, 14

ur7

vi8, 2/
u19,20,26,27
U223

uz4

vz2s

[774:]

1820~ 0055
SN7490N
/1820 = cO54
SN Z400N
1820 ~ 0077
SNV 7474
/1820-0099%9
SN749ZN
1820 -0174
SN 7404N
/820-0069
SN 7420V
1820 " o716
SN7416IN
1820 — 0904

93L

1820 " 06/5
932

1820 = 1/47
SNE4)9

/8 20-026&/
SN741ZIN

1820~ 0214
SN 7442N

NOTES

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

UNLESS OTHERWISE INDICATED:

RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS
INDUCTANCE INMICROKENRIES

ASTERISK (#) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERENCE
DESIGNATIONS

AZ0

c/-3
EI-3
ul-2r7
Z/

O&340-D-19B
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TEST

STORAGE FF
us
us
u14
I
OUTPUTS
Y8 Y7 Y6 YB) Y4 Y3 ¥ Y1

~20C06r-00C00-00~00c 000 B -~--0080~0

~ o-r0®®.r.0000000r-°0000 00000~
(=] (=] (=]

hd Orr “O00OOFrOEr +~0 ©O0QC~ 0 w000~
| o-=+= +~-cc00r00- 00 ©0%0co00cwoO~0O

B] 0r+- ~rOrQrOrr0 ~- 00 0% ~rerBOO0~r

16

ACTIONS
A

INPUTS

ACTION-TEST ROM
U4(1816-0004) Truth Table

E
14 13

12
o
o]
2
0
1
1
1
1
o
2
o
o
il
1
1
1
o)
o]
0
o
1
1
1
1
-]
o
0
o
1
1
1

ROM
u4
ADDRESS
PIN NO.
1

O_..__

= Q——
o

O___.

20
22

ARER

23
24
25
26

—

Yy

ay

\

A

ROM

OUTPUTS

C B Allve ¥71¥6 v5 vajvs va vi

Part of Figure 8-28. A21 Control Assembly

32

STORAGE
FF
u2

PRESENT-FUTURE ROM
U3 (1816-0003)Truth Table

T 9" " -"0000CO-r0C0O00000C0OrOrOrrBO
N ©F---©C0~0000~00+-0000COr0O0~0O0O000O
" ©-0r - 0000000000000 EAEr0OCOO0 - ~

Y|le-8-rrOrrr0rf0000r000- 000" =000

U13 ADDRESS | U12 ADDRESS

DESTINATION

31

CEECE
INPUTS

RIS
1

v2ro* | INPUTS

—>
4

5
A

2l 0Or0rDr0r-r0rOrBr0 O rOrOrO 0”0 rDrG
z
” rleec--0co0--00--00rrcorro0rroo~roo~~| O
IS =
z M CCDOr - r 000 Frr e -~ 00RO r rr DO QO™ -~ M
z <
= =
DAH D000 OCOOrrrrrercOBOCO000 m =mer- - w
le a
Eﬁ C00CO00000 000000 A rrrrerr,r;,ere -~
@ .
]
xZloraNmcOer@aal, Y AT DORg OO AN®MTOOmE @O «
o TErer s rl cANNANNNNNAO S
a z
< o

Model 5340A
Schematic Diagrams
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05340-60021

NOTES

I. REFERENCE DESIGNATIDNS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:

RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS.

REFERENCE DES/SNVATIONS
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Model 5340A
Schematic Diagrams

Part of Figure 8-29. A22 High Frequency Counter Assembly

Eelakafalahaly
W W

nnnnnnnnnd

RERRRRRERER

SRTRERERERERE
YRVRVEVRVRVRIRIRY

©r A22U8(6) 005 V/em de, 1 us/div ©F A22U26) .02 V/em, 2 ua/div®

Y A22026) .02 V/em de, 1 us/div Ry A22U2() 02 V/em dc, 2 us/div®

o,

BY A22U1(13) .06 V/em dc, .2 wa/div® U A22U4(6) .2 V/em dc, 2 us/div®

QY A2201(15) .2 V/em de. .2 pa/dive (Y A22U4(9) 2 V/em de, 2 us/div®

Waveforms taken with 1 MHz oscillator connected to J4 (10 Hz to 250 MHz input). Use 101
oscilloscope probes. Oscilloscope sync set to INT, SLOPE to +, and DISPLAY to ALT. Set
Counter RESOLUTION switch to 1 Hz, SAMPLE RATE fully ccw. RANGE to 10 Hz to 250 MHz.
i

*Display is present for 18e¢ while main gate is open.
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Model 5340A

Schematic Diagrams

Part of Figure 8-29. A22 High Frequency Counter Assembly

DIR COUNT usB
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% TRIGGER
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4
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LEVEL
’ y 32 5 TO
—> | SHIFTER [
u A
U;B vzA ’ Q17 Q20 u4 A23
MAIN
Q4- Q10 | GATEFF
RROW> Q4 Q10 GAUB FF
FROM A23 > - ! 2
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NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. .ADD
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FOR COMPLETE DESCRIPTION.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS:
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Model 5340A

Schematic Diagrams

Part of Figure 8-30. A23 Count Register Assembly

—_—
4 4, 4, a4, 4 4,0 4
> 4 v > | 4 i .
u2 u3 U4 us ue oW ug U9 =y
- - - - O — :
i L L -
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u17
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Figure 8-30. A23 Count Register Assembly
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Model 5340A
Schematic Diagrams

Part of Figure 8-31. A24 Display Register Assembly
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Model 5340A
Schematic Diagrams

Part of Figure 8-32. A2S5 Display Assembly, A26 Blanking Assembly

a Q2 Q3 Q4 Q5
Q6 Q7 Q8 Q9 Q10
DS1 0s2 0s3 0S4 DS5 DS6 DS7 Ds8
4 A} A 7 § AL 4 J 4
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Model 5340A
Schematic Diagrams
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Model 5340A

Schematic Diagrams

A28 05340-60022 Typical Voltages

Part of Figure 8-33. A28, A29, and A30

Emitter Base Collector
Q2 164.8 162 134.70
Q4 135 134.70 167
Q6 133.25 135 167
Q9 133.05 133.36 134.70
-15 Volt Power Supply
Emitter Base Collector
Q1 -23.7 -23.0 -22.36
Q3 -23.0 -22.36 -18.87
Q5 -18.24 -18.87 -23.7
Q7 -15.82 -16.53 -17.53
Q8 -15.12 -15.49 -16.53
Q10 -18.26 -17.53 -15.82
Ul 1 2 3 4 5 6 7 8 9
-7.53 -15.91 -18.25 -15.92 -18.25 -17.89 -16.55 -15.12 0
XA28(14,R) -15.19
TP1 -18.24
TP2 -15.12
Emitter Base Collector
Ql 22.8 22.16 18.92
Q2 18.27 18.90 23.57
Q3 15.52 16.23 18.31
U1 1 2 3 4 5 6 7 8 9
15.16 7.16 7.17 7.18 0 16.23 18.31 18.31 17.40
XA29(14,R,15,S) 15.16
TP1 18.31
TP2 15.158

8-66




Model 5340A
Schematic Diagrams

Part of Figure 8-33. A28, A29, and A30
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Model 5340A
Schematic Diagrams

Part of Figure 8-33. A28, A29, and A30

A30

XA28 XA29 XA32 XA31

A30

XA29 XA28

S 15 S 15
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NOTES ALTIVE  EMENTS

. [ REFERENCE HP
" RErEnENCe SESiuATONs W, T dovaron | suer dysess
AL e
2. UNLESS OTHERWISE INDICATED: ke /906 - 9038
RESISTANCE IN OHMS; @/ /854 - 0072
CAPACITANCE IN PICOFARADS; ZNF054
INDUCTANCE IN MICRCHENRIES 42 /854 = 0085
3. S| CONNECTED 70 5% VIA W/ ENTFISS
4, THE P AZ8
piE 1172y FoWES SuPrLY. W 4 102~ 085
MBNY VOLTMETERS DUE TO Rz 1902 ~3234
ITS HicH RIPPLE. 23 1902 - 7428
5. RASTER/SK (%) /INDICRTES SELECTED 2R4 1902 - 3399
COMPINENT, BVERAGE VALUE -
ey @, /854 =007/
42 /8530249
Q4 1854~0232
5 /883 = 0254
Q6 /854 = 2330
47,8 /8530020
REFERENLE DESIGNATIONS 49 /1854=0533
{70 /854-0039
No PREFIX AZ8 Az A30 ZN3053
V74 /BZ6-00/6
7 -7 -4 06 429 “MELSH
a/ CRI-4 /=3 ce/-3 B
k4 Q110 a1~ XA2829 ch1Z gt 9
£/ RI=16 #1=10 eAs /90Z 523
Jé 721, 7 J7 P71 /853 -0820
5,6 V74 8z /B 54 - O#Z0
7 $3 /B5F 2039
MY V774 JBZ& = D070
A30
R, 2,3 7908 = JOZ7

RGN -2 27

1O
O

ﬁ XA28(1,A) 10 V/c, dc, 2 ms/div

Yy XA28(4.0) 5V/em de, 2 ms/div

Waveforms taken with 101 divider probe, oscilloscope sync set
to ac INT ,SLOPE, to +, and DISPLAY to CHOP




698

preoqayiol] A(ddng 12mod (EV ‘A[qWeSSY IoremIn] ACT+ 63V
‘A(quuassy s10eMINY AGLI+ PUB ACT- 83V "EE-8 3indi]

82-0-0855 . . - - - - - -
r—= 1 uw\_ ||
WY WOyL  OND = >6 i
(eng?® il _ aoor VA % |
Yo - 44 > vy d>r— AN e
e 067 @ v ooze \ ~aor)} G @
! 1 o> " ¥ ' wouyygEon or
! ' Zos A Mﬁh} ! i N O o 4 =
| o0Ls |
1 4 Py
1 iy ! 4 A v
oy o1 ASI+ b sh ¢ 75 [ ._\M«G,\.b, 11 @] > @
G k\\_ [ ! Gz T o R
Ui a7aa0h L3 NP4~ Hiv3
! 77y | @207 N
I 2 P R 227 ! - .
| St S P e R
. i | ||
1 > #'9 i
%27,
O] T (-
44 H > P
1 B2 P
\ £44 77082 (24
‘ e - — s |
POZZI FTHFS (1 7O (FTO0- PFES T A TG TS5V SOOIF /7 -
! ) - T - T /_.\\ i 31 0wt ]
o &/ 1 T 9 ? i
0| h Q M mwé\ “ | ; & !
H 1 2ou 00013 57 S it ! AVEZ20A VO T
H o Pyt 1 A AR NT T
' _ 4 o0 _
2% v a "
- ‘- 1
Y 0L Asr- [G2) La¥ 0 @n 124/ ' !
' _ X ooz Lidd ¢ i
1 ) g ¥ w " ;
1 “ } W0 “ + 1 ya00zz
! n w v 1 =T @en
I * 124 2 ! + Loz
0 4 gt R %
| I L o
; 174 N v..lmv
" X M > o “
| |
| | @ T |
h ¢ ¥ %4 |
1
1 !
1 ~ Yz t “
| S 2 2 # Por .
1 Y < w 4 0wy | i
1 s s '
| I IR B 17 | @
i ") p " + i
I 709 %
(# Fiow) “ ! ” QNR } ” — _ .ﬂ\
$2ZVOLASLI+ T TS s v y " i VI 2ezve e
s sy 20 oM | o<
)
i
]
1 |
H @7 370 -1AA
1 L _l

DEV Oid VOZEI 7S (4 200N BV VPRSI ATEN SO Y SHOLY 75 Ts AGIT GNY Gi- BIV | (42009-05630) GIVCEIIHION ATTINS JIMOL OFV Old

sureidey(] JNeWIYRS
VOvES PPOW



Model 5340A
Schematic Diagrams
Part of Figure 8-34. A30, A31, and A32
A31 05340-60024 Typical Voltages
-5 Volt RF Power Supply

Emitter Base Collector
Q1 -15.95 -15.38 -14.76
Q2 -15.38 -14.76 -8.74
Q3 -8.10 -8.74 -15.95
Q4 -5.52 -6.22 -7.39
Q5 -5.02 -5.52 -6.22
Q8 -8.10 -7.39 -5.52
U1 1 2 3 4 5 6 7 8 9
-2.50 -5.76 -8.10 -5.92 -8.11 -7.93 -6.22 -5.03 0

-5 Volt Digital Power Supply

Emitter Base Collector
Q6 -5.87 -6.63 -11.23
Q7 -5.01 -5.30 -6.63
1 2 3 4 5 6 7 8 9
U1 -2.49 -9.63 -11.96 -9.78 -11.96 -11.77 -6.63 -5.01 0
TP3 -5.01
XA31(9,K -5.88
XA31(8,]) -11.23
XA31(7,H) -11.91
XA33(1L,A) -5.08
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Model 5340A
Schematic Diagrams

Emitter Base Collector
Q1 14.75 14.11 10.73
Q2 9.59 10.73 15.27
Q5 5.36 5.99 9.54
U1 1 2 3 4 5 6 7 8 9 10
5.10 5.04 5.04 7.05 0 5.99 9.54 15.15 7.13 5.56
TP1 5.04
XA32(13,P) 5.06
+5 Volt Digital Power Supply
Emitter Base Collector
Q3 10.97 10.33 644
Q4 5.23 5.53 6.53
1 2 3 4 5 6 7 8 9 10
2 5.23 5.03 5.04 7.03 0 5.53 10.33 23.6 6.53 5.60
TP2 5.03
XA32(2,B) 5.24
XA32(7,H) 5.55
XA32(8,J) 6.45
XA32(9,K) 10.97
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Model 5340A
Schematic Diagrams

Part of Figure 8-34. A30, A31, and A32
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Model 5340A
Schematic Diagrams

Part of Figure 8-34. A30, A31. and A32
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Model 5340A
Schematic Diagrams
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Figure 8-34. A30 Power Supply Motherhoard, A31 -5V Regulator Assembly,
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NOTES

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

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS,
INDUCTANCE [N MICROMENRIES

3. S| CONNECTEDP 70 Sé VIR w/

4. ASTER/SK (W) INDICATES SELECTED
COMPINENT, "AVERAGE VALUE SHOWN.

NC PREFIX E 43/ AF2
V.24 é/-6é a/=7 i/ /0
e/ CR/=3 R/ cR/-6
17 XA3/, 52 qr-8 Q-5
£l RI=20 £/-/8
vé 7P1-3 yi 2

ane Uh 2
vhé
T/
TH/
ALT/IVE ECAMENTY
REFERENCE WP
PESIGNATIONS FART NUMBERS
NO PEEF/IX
74} /906 = 0038
Q/ /8540078
NTo54
14 /856 ~0063
NIOSS
AZ0
0€/,2,3 1906 =0027
AS/
(4,74 /902~ 3/48
9,2 /854 =007/
44 /859 - 0L5¢
44,3,7 /858 = 0020
Ry /B55-00/2
PNZ8L+A
P8 JBEH#-2039
PNIoS3
VZ %4 /BZ8 - D05&
LAZ D S
AIZ
CRILZ.85 B/ - DOFD
SR JoZ 317/
CR& S IOZ-F/(39
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Pz /BE54L-0558
43 JB53 ~08/2
. ZNZ904A
PF /BE4-D071
-r4 JBES ~0300
1,2 /BZ& -0070
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Model 5340A
Schematic Diagram?

Part of Figure 8-36. A34 Bus Communicator Assembly,
A35 Connector Assembly (Partof Option 011)

r' —————— TR OTT T TR e ST A e e T o e o e e e - b |
DATA , | DATA
out 0 = IN
FROM O ‘f’ 5 o +— 10
A19 w I A19
I
ADDRESS us |
SWITCHES i,,: COMPARATOR TALK |
§7 THRU S11 us l FF
| 7 _ DATA
7 - = IN/OUT
DAV -
LISTEN
HANDSHAKE,J _IBFD DELAY AND FF
LINES LOGIC U7
LOAD
MRE usB » TO
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