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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2.  This manual provides operating and service information for the Hewlett-Packard Model
5343A Microwave Frequency Counter, as shown in Figure 1-1.

1-3. SPECIFICATIONS

1-4. Specifications of the 5343A are listed in Table 1-1.

L SAMPLE RATELT LT paeigs
ety it S RESQLYTION LS =3 S - S
*®

f’ ez 0grgee T AW

 TALE

Figure 1-1. Model 5343A Microwave frequency Counter

1-1
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Table 1-1. Model 5343A Specifications

INPUT CHARACTERISTICS

INPUT 1:
Frequency Range: 500 MHz—26.5 GHz
Sensitivity:
500 MHz—12.4 GHz -33 dBm
12.4 GHz—18.0 GHz -28 dBm
18.0 GHz—26.5 GHz -23 dBm
Maximum lnput: +7 dBm
Dynamic Range:
500 MHz—12.4 GHz 40 dB
12.4 GHz—18.0 GHz 35 dB
18.0 GHz—26.5 GHz 30 dB

Damage Level: +25 dBm, peak

Impedance: 50 ohms, NOMINAL

Connector: APC-3.5 male with collar (SMA compatible)
SWR:

500 MHz—10 GHz <2:1 TYPICAL
10 GHz—18 GHz <3:1 TYPICAL
18 GHz—26.5 GHz <3:1TYPICAL

Coupling: dc to load, ac to instrument.

FM Tolerance: Switch selectable on rear panel. For
modulation rates from dc to 10 MHz.

Wide: 50 MHz p-p worst case
Normal: 20 MHz p-p worst case
Narrow: 6 MHz p-p worst case

AM Tolerance: Any modulation index provided the
minimum signal level is not less than the sensitivity
specification.

Modes of Operation:

Automatic: Counter automatically acquires and dis-
plays highest level signal within sensitivity range.
Manual: Center frequency entered to within =40 MHz

of true value (£25 MHz typical below 825 MHz).

Acquisition Time:

Automatic Mode:
Narrow FM: 200 ms worst case
Normal FM: 530 ms worst case
Wide FM: 2.4 s worst case
Manual Mode:
80 ms after frequency entered.

Automatic Amplitude Discrimination: Automatically
measures the largest of all signals present, providing
that signal is: 6 dB (TYPICAL) above any signal within
500 MHz; 20 dB (TYPICAL) above any signal, 500 MHz-
26.5 GHz.

INPUT 2:
Frequency Range: 10 Hz to 520 MHz Direct Count
Sensitivity: 5002 10 Hz to 520 MHz, 25 mV rms;

1 MQ: 10 Hz to 25 MHz, 50 mV rms.
Impedance: Selectable: 1MQ, <50 pF or 5000 NOMINAL.
Coupling: ac
Connector: Type BNC female
Maximum Input: 50Q: 3.5V rms (+24 dBm) 5V dc fuse

protected; 1T MQ: 200V dc +5.0V rms.

TIME BASE

Crystal Frequency: 10 MHz

Stability: Aging rate: <1 X 10-7 per month
Short Term: <1 X 10-9 for 1 s averaging time
Temperature: <t1 X 10-6 over the range of 0°C

to 50°C.
Line Variation: <*1 X 10-7 for 10% change from
nominal

Ouptut Frequency: 10 MHz, =2.4V square wave (TTL
compatible); 1.5V p-p into 500 available from rear
panel BNC.

External Time Base: Requires 10 MHz, 2.0V p-p
sine wave or square wave into 1 KQ, via rear panel
BNC connector. Switch selects either internal or
external time base.

OPTIONAL TIME BASE
OPTION 001

Option 001 provides an oven-controlled crystal oscil.
lator time base 10544A (see separate data sheet), that
results in better accuracy and longer periods between
calibration.
Crystal Frequency: 10 MHz
Stability: Aging Rate: <5 X 10-10/day after 24-hour
warm-up.
Short-Term: <1 X 10-10 for 1 s averaging time
Temperature: <7 X 10-9 over the range 0°C to 50°C
tine Variation: <1 X 10-10 for 10% change from
nominal.
Warm-Up: <5 X 10-9 of final value 20 minutes after
turn-on, at 25°C,

DIGITAL-TO-ANALOG
CONVERTER OPTION 004

Option 004 provides the ability to convert any three
consecutive displayed digits into an analog voltage
output. A display of 000 produces OV output; 999
produces 9.99V full scale.

Accuracy: 5 mV, 0.3 mV/°C (from 25°C)
Conversion Speed: <50 us to 10% of full scale reading
Resolution: 10 mV

Output: 5 mA. Impedance <1.0 ochm

Connector: Type BNC female on rear panel.

GENERAL

Accuracy: *1 count * time base error.

Resolution: Front pane! pushbuttons select 1 Hz to
1 MHz.

Residual Stability: When counter and source use
common time base or counter uses external higher
stability time base <4 X 10-11 rms TYPICAL.

Display: 11 digit LED display, sectionalized to read
GHz, MHz, kHz, and Hz.

Self-Check: Selected from front panel pushbuttons.
Measures 75 MHz for resolution chosen.

Frequency Offset: Selected from front panel push-
buttons. Displayed frequency is offset by entered
value to 1 Hz resolution.

Sample Rate: Variable from less than 20 ms between
measurements to HOLD which holds display
indefinitely.

IF Out: Rear panel BNC connector provides 25 MHz to
125MHz output of down-converted microwave signal.

Muiltiply Routine: Selected from front panel push-
buttons. Measured frequency is multiplied by any
integer up to 99. Then offset can be added or sub-
tracted for y = mx +b result.

Totalize: Input 2 can totalize at rate up to 520 MHz.
Readout on the fly is controlled by front panel or
HP-IB.

External Trigger: TTL type low level or contact closure
to ground (>50 us TYPICAL) at rear panel connector
(A) initiates measurements when in sweep mode.

Sweep Mode: Selected from front panel pushbutton.
Allows interface to appropriate sweeper for start, stop,
and marker frequency measurements.

Operating Temperature: 0°C to 50°C.

Power Requirements: 100/120/220/240V rms (+5, -10%),
48-66 Hz; 100 VA max.

Accessories Furnished: Power cord, 229 cm (712 ft.).

Size: 133 mm H X 213 mm W X 498 mm D

(5V4" X 814" X 1954")
Weight: Net 9.1 kg (20 |bs.). Shipping 12.7 kg (28 Ibs.).

1-2
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1-5. SAFETY CONSIDERATIONS

1-6.  This productis a Safety Class | instrument (provided with a protective earth terminal). Safety
information pertinent to the operation and servicing of this instrument is included in appropriate
sections of this manual.

1-7. INSTRUMENT IDENTIFICATION

1-8. Hewlett-Packard instruments have a 2-section, 10-character serial number (0000A00000),
which is located on the rear panel. The four-digit serial prefix identifies instrument changes. 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. Instruments having higher serial
prefixes are covered with a “Manual Changes” sheet included with this manual. If the change
sheet is missing, contact the nearest Hewlett-Packard Sales and Service Office listed at the back of
this manual. Instruments having a lower serial prefix than that listed on the title page, are covered
in Section VII.

1-9. ACCESSORIES

1-10. Table 1-2 lists accessory equipment supplied and Table 1-3 lists accessories available.

Table 1-2. Equipment Supplied
DESCRIPTION HP PART NUMBER
Detachable Power Cord 229 cm (71 feet long) 8120-1378

Table 1-3. Accessories Available

DESCRIPTION ) HP PART NUMBER
Bail Handle Kit 5061-2002
Rack Mounting Adapter Kit (Option 908) 5061-0057
Rack Mounting Adapter Kit with slot for access K70-59992A
to front connectors from rear.
Transit Case 9211-2682
Service Accessory Kit (refer to paragraph 1-16) Model 10842A
APC-3.5 Connector Adapter (Female-to-female) 1250-1709
Signature Analyzer Model 5004A

1-11. DESCRIPTION

1-12.  The 5343A Microwave Frequency Counter measures the frequency of signalsin the range
of 10 Hz to 26.5 GHz, with a basic sensitivity of -33 to -23 dBm. Signals in the frequency range of
10 Hz to 520 MHz are measured by the direct count method. Signals in the frequency range of
500 MHz to 26.5 GHz are down-converted to an IF by a heterodyne conversion technique for
application to the counter circuits. The unique conversion technique employed results in high
sensitivity and FM tolerance in addition to automatic amplitude discrimination. The counted IF
is added to the local oscillator frequency to determine the unknown frequency for display.

1-3
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1-13. OPTIONS

1-14. Options available with the 5343A are described in Table 7-7 and paragraph 3-62. If an
option is included in the initial order, it will be installed at the factory and ready for operation
upon receipt. If an option is ordered for field installation it will be supplied as a retrofit kit. Refer
to Section Il for kit part numbers and installation instructions.

1-15. SERVICE EQUIPMENT AVAILABLE

1-16. Extender boards are available for servicing printed circuit assemblies while extended from
the instrument. The extender boards allow assemblies to be extended from their plug-in con-
nectors for monitoring with appropriate test equipment. Extender boards for each assembly are
supplied in Service Accessory Kit 10842A.

1-17. RECOMMENDED TEST EQUIPMENT
1-18. The test equipment listed in Table 1-4 is recommended for use during performance tests,

adjustments, and troubleshooting. Substitute test equipment may be used if it meets therequired
characteristics listed in the table.
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Table 1-4. Recommended Test Equipment

REQUIRED RECOMMENDED
’ INSTRUMENT CHARACTERISTICS USE* MODEL
E Oscilloscope 100 MHz bandwidth T,A,OV,P HP 1740A
E Signal Generator 10 Hz—10 MHz T,A,0V,P HP 652A
10 MHz—2.4 GHz HP 8620C/86222A
2 GHz—18 GHz HP 8620C/86290A
. 12 GHz—26 GHz HP 938A
i Spectrum Analyzer RF inputs from 1 MHz—500 MHz TAP HP 1417/8552A /85548
DC Voltmeter 20V Range, 0.05V Resolution TA HP 3465A
| AC Voltmeter 10 MHz-350 MHz TA HP 3406A
Logic State Analyzer HP 1740A compatibility T HP 1607A (use
‘ with HP 1740A)
1 Signature Analyzer 5343A compatibility T HP 5004A
\ Power Splitter DC—18 GHz ov,p HP 11667A
Logic Pulser TTL compatibility T HP 546A
Current Tracer 1 mA—1 A range T HP 547A
Logic Probe TTL compatibility T HP 545A
Step Attenuator DC—18 GHz 10 dB steps ov,p HP 84958
Step Attenuator DC—18 GHz 1 dB steps ov,p HP 84948
AP Clips (4) Clip for 14 pin/16 pin IC’s T HP P/N 1400-0734
Isolation Transformer 115/230 IN - Isolated 115/230 OUT T Allied Electronics
P/N 705-0165
Variable Transformer 120V /240V T 927-6010 (120V)
927-6120 (240V)
/ Extender Boards 2 X 10 pin T HP P/N 05342-60030
2 X 12 pin HP P/N 05342-60031
2 X 15 pin HP P/N 05342-60032
2 X 18 pin (2) HP P/N 05342-60033
2 X 22 pin (2) HP P/N 05342-60034
2 X 24 pin HP P/N 05342-60035
A14 Extender HP P/N 05342-60036
A15 Extender HP P/N 05342-60039
Power Meter 10 MHz—18 GHz A,OV,P HP 436A
18 GHz—26.5 GHz P HP 432A
Power Sensor 10 MHz—18 GHz A,OV,P HP 8481A
Thermistor Mount 18 GHz—26.5 GHz P HP K486A
500 Termination DC—18 GHz P HP 909A (Option 012)
Microwave Amplifier 1 GHz, >+20 dBm Output P HP 489A
Signal Generator 100 MHz, 420 dBm P HP 8601A
Swept Frequency Analyzer 100 MHz—18 GHz P HP 87558
15 MHz—18 GHz Modulator HP 8755B compatibility P HP 116658
15 MHz-18 GHz Detectors 0.1--18 GHz P HP 11664A
(2 required)
Oscilloscope Mainframe HP 8755B compatibility P HP 1821
Directional Coupler 2—18 GHz P HP 11692D
Directional Coupler 100—500 MHz p HP 778D
Signal Generator {Two Microwave sources needed P HP 8620C Mainframe
Mainframe for automatic amplitude
discrimination test)
Desktop Computer Control HP-IB P,OV HP 9825A
(Opt. 011)
*T = Troubleshooting OV = Operational Verification
A = Adjustments P = Full Performance Testing 1-5

— .
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SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2. This section contains information for unpacking, inspection, storage, and installation.

2-3. UNPACKING AND INSPECTION

2-4. If the shipping carton is damaged, inspect the instrument for visible damage (scratches,
dents, etc.). If the instrument 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 voltage selector is properly
positioned as described below.

2-6. LINE VOLTAGE REQUIREMENTS. The 5343A is equipped with a power module that con-
tains a printed-circuit line voltage selector to select 100- 120-, 220-, or 240-volt ac operation.
Before applying power, the pc selector must be set to the correct position and the correct fuse
must be installed as described below.

2-7. Power line connections are selected by the position of the plug-in circuit card in the
module. When the card is plugged into the module, the only visible markings on the card indi-
cate the line voltage to be used. The correct value of line fuse, with a 250-volt rating, must be
installed after the card is inserted. This instrument uses a 0.75A fuse (HP Part No. 2110-0360) for
100/120-volt operation; a 0.375A fuse (HP Part No. 2110-0421) for 220/240-volt operation.

2-8. To convert from one line voltage to another, the power cord must be disconnected from
the power module before the sliding window covering the fuse and card compartment can be
moved to expose the fuse and circuit card. See Figure 2-1.

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left.
2. Select operating voltage-by orienting PC board to

position desired voltage on top-left side. Push board
firmly into module slot.

3. Rotate fuse-pull back into normal position and re-insert
fuse in holders, using caution to select correct fuse value.
Operating voitage is shown
in module window.

Figure 2-1. Line Voltage Selection

2-1
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2-9. Power Cable

2-10. The 5343A is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, this cable connects the chassis to earth ground. The type of power
cable plug shipped with each instrument depends on the country of destination. Refer to
Figure 2-2 for the part numbers of the power cable and plug configurations available.

8120-1351 8120-1369

POWER-INPUT
o S Tl
; A N~
NG RN S
0L € > .
8120-1378 8120-0698 8120-2104

Figure 2-2. Power Cable HP Part Numbers versus Mains Plugs Available

WARNING l

BEFORE SWITCHING ON THIS INSTRUMENT, THE
PROTECTIVE EARTH TERMINALS OF THIS INSTRU-
MENT MUST BE CONNECTED TO THE PROTECTIVE
CONDUCTOR OF THE (MAINS) POWER CORD. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A
SOCKET QUTLET PROVIDED WITH A PROTECTIVE
EARTH CONTACT. THE PROTECTIVEACTION MUST
NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE
CONDUCTOR (GROUNDING).
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2-11. Operating Environment

2-12. TEMPERATURE. The 5343A may be operated in temperatures from 0°C to +50°C.
2-13. HUMIDITY. The 5343A may be operated in environments with humidity up to 95%. How-
ever, it should be protected from temperature extremes which cause condensation in the

instrument.

2-14. ALTITUDE. The 5343A may be operated at altitudes up to 4,600 metres (15,000 feet).

2-15. STORAGE AND SHIPMENT

2-16. Environment

2-17. The instrument may be stored or shipped in environments within the following limits:

TEMPERATURE ................. -40°C to +75°C
HUMIDITY . i ittt iiiieannnans Up to 95%
ALTITUDE ............. 7,620 metres (25,000 feet)

2-18. The instrument should also be protected from temperature extremes which cause
condensation within the instrument.

2-19. Packaging

2-20. ORIGINAL PACKAGING. Containers and materials identical to those used in factory
packaging are available through Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tagindicating the type of service required, return address,
model number, and full serial number. Also, mark the container FRAGILE to ensure careful
handling. In any correspondence, refer to the instrument by model number and full serial
number.

2-21. OTHER PACKAGING. The following general instructions should be used for repacking
with commercially available materials:

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

b. Use strong shipping container. A double-wall carton made of 350-pound test material is
adequate.

c. Use alayer of shock-absorbing material 70 to 100 mm (3- to 4-inch) thick around all sides
of the instrument to provide firm cushioning and prevent movement inside container.
Protect control panel with cardboard.

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

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

2-22. FIELD INSTALLATION OF OPTIONS

2.23. Procedures for field installation of Options 001,004, and 011 are described in the following
paragraphs.

2-3
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2-24. Part Numbers for Ordering Option Kits

2-25. To obtain the necessary parts for installation of an option, order by part number as listed

below.
Option Name Part Number
001 High Stability Time Base HP Model 10544A
004 Digital-to-Analog Converter 05343-60106 (Kit)
011 HP-IB 1/0 05342-60015 (HP-I1B Assy.)

05342-60029 (HP-1B Input Assy.)
2-26. Installation of 10 MHz Oscillator Option 001

2-27. Option 001 consists of oven-controlled crystal oscillator time base 10544A, which has apc
card connector. Option 001 is installed in the same connector on the motherboard as the stand-
ard oscillator (A24). See Figure 8-21. To install Option 001, proceed as follows:

a. Remove the standard oscillator from A24 connector after removing the attaching screw
at the top of the board.

- NNl 6 ‘(
b. Install Option 001 oscillator into A24 connector. ” % Lt

c.  Attach Option 001 oscillator to the motherboard by means of two 6/32 X 5/16 pan head
screws. Install the screws from the bottom of the motherboard, using star washers.

2-28. Installation of Digital-to-Analog Conversion (DAC) Option 004

2-29. Option 004 consists of an A2 Display Driver Assembly (05343-60008) that contains DAC
circuitry added to the standard A2 circuit. Interconnecting wires are included with the Option
004 retrofit kit (05343-60106). Procedures for installation of Option 004 are as follows:

a. Remove top and bottom covers, front frame and A1-A2 assemblies. Refer to para-
graph 8-28.

b. Replace the original A2 board (05343-60002) with Option 004 A2 board (05343-60008)
and reassemble unit.

C. At bottom of 5343A, connect coax cable to the connector at the bottom rear of A2
board labeled D/A OUTP. Solder the other end of this cable to the DAC OUT connector
on the rear panel. See Figure 8-21.

d. Connect the white/gray wire to the pin (push-on) labeled LDA at bottom rear of A2
Display Driver board. Solder other end of wire to LDA terminal on A22 Motherboard as
shown in figure below.

e. Connectred wire (+15V) and violet wire (-15V) to the proper terminals (push-on pins) on
A2 Display Driver board. Connect other end of these wires to terminals on A22 Mother-
board as shown in figure below.

FRONT OF 5343A

—15V (VIOLET) ”_ - - - ]
+15V (RED) [ r@ .
LDA (WHT/GY) EL\O\ O
24-PIN | |
CONNECTOR — [ [xaig '
i

A22 Motherboard, Partial Bottom View

f.  Reassemble instrument and perform operational verification procedures in
paragraph 4-16.

2-4
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2-30. Installation of HP-1B Option 011

2-31. Option 011 consists of printed-circuit assembly A15 and interconnection board A29. The
interconnection board mountsinside the 5343A rear panel and is connected to A22 Motherboard
via a cable strap. Procedures for installation of Option 011 are as follows.

a. Remove top and bottom covers and top panel from the 5343A.
b. Insert A15 assembly into A15 slot. See Figure 8-217 for location.

c. [f5343Ais equipped with Option 001 Oscillator, remove oscillator assembly by removing
two attaching screws from A22 Motherboard.

NOTE
In the following step, make sure that the address
switch is located as shown in Figure 8-20.

d. Insert the A29 Interconnection board (05342-60029) into the rear panel slots provided
(from inside). Screw the two mounting studs (0380-0644) and washers (2100-3171) into the
HP-1B connector to attach the board to the rear panel.

e. Connect the plug of the cable strap from A29 to J2 on A22 Motherboard with arrow on
installed plug pointing toward front panel.

f. Refer to the following paragraphs for HP-IB interconnection data and to para-
graph 3-70 for programming information.

g. Perform the operational verification procedures in paragraph 4-17.

2-32. HP-IB Interconnections

2-33. HEWLETT-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel
HP-1B connector is provided in Figure 2-3. This connector is compatible with the HP 10631A/
B/C/D HP-1B cables. The HP-1B system allows interconnection of up to 15 (including the con-
troller) HP-1B compatible instruments. The HP-IB cables have identical “piggy back” connectors
on both ends so that several cables can be connected to a single source without special adapters
or switch boxes. System components and devices may be connected in virtually any configu-
ration desired. There must, of course, be a path from the calculator (or other controller) to every
device operating on the bus. As a practical matter, avoid stacking more than three or four cables
on any one connector. If the stack gets too large, the force on the stack produces great leverage
which can damage the connector mounting. Be sure each connector is firmly (finger tight)
screwed in place to keep it from working loose during use.

2-34. CABLE LENGTH RESTRICTIONS. To achieve design performance with the HP-1B, proper
voltage levels and timing relationship must be maintained. If the system cable is too long, the
lines cannot be driven properly and the system will fail to perform properly. Therefore, when
interconnecting an HP-IB system, it is important to observe the following rules:

a. The total cable length for the system must be less than or equal to 20 metres (65 feet).

b. The total cable length for the system must be equal to or less than 2 metres (6.6 feet) times
the total number of devices connected to the bus. '

c. The total number of instruments connected to the bus must not exceed 15.

NOTE

For information on HP-IB Extenders and Common
Carrier Interface, refer to your nearest Hewlett-
Packard Sales and Service office, listed at the back
of this manual.

2-5


https://www.manualsplus.com/

Model 5343A
Installation

2-6

2-35. 5343A Listen Address

2-36.  The 5343A contains a rear panel HP-1B Instrument address selection switch. There arefive
switches designated (As, A4, Aa, A2, A1) which are used to select the address. Instructions f.or
setting and changing the listen address are provided in Section Il of this manual along with
programming codes.

2-37. HP-IB Descriptions

2-38. A description of the HP-IB is provided in Section Il of this manual. A study of this infor-
mation is necessary if the user is not familiar with the HP-1B concept. Additional information
concerning the design criteria and operation of the bus is available in IEEE Standard 488-1975,
titled “/EEE Standard Digital Interface for Programmable Instrumentation” .
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PIN ‘ LINE CAUTION

1 DIO1

2 | DIO2 The 5343A contains metric threaded HP-1B cable mounting

3 | bDIO3 studs as opposed to English threads. Metric threaded HP

4 | DI04 . 10631A, B, C, or D HP-IB cable lockscrews must be used to
12 | D1Os secure the cable to the instrument. tdentification of the two
14 | DIO6 types of mounting studs and lockscrews is made by their
15 { DIO7 color. English threaded fasteners are colored silver and metric
16 | Dios threaded fasteners are colored black. DO NOT mate silver and

5 | eo blflck fasteners to each osher or the threads of either or both
17 1 REN ywll be' destroyed. Metric threaded HP-1B cable hardware

illustrations and part numbers follow.

6 DAV

7 NRFD

8 | NDAC

9 IFC
10 SRQ LONG MOUNTING SHORT MOUNTING
" ATN LOCKSCREW STuD STUD
12 SHIELD-CHASSIS GROUND 1390-0360 0380-0643 0380-0644
18 P/O TWISTED PAIR WITH PIN 6 SN
19 | P/O TWISTED PAIR WITH PIN 7 | THESE PiNS L §] 49nm
20 P/O TWISTED PAIR WITH PIN 8 ARE J!_‘J_—
21 P/O TWISTED PAIR WITH PIN 9 INTERNALLY %
22 P/O TWISTED PAIR WITH PIN 10 | GrounDED =
23 | P/O TWISTED PAIR WITH PIN 11 =
24 | ISOLATED DIGITAL GROUND =

Logic Levels

The Hewlett-Packard Interface Bus logiclievels are TTL compatible, i.e., the true (1) state
is 0.0V dc to 0.4V dc and the false (0) state is +2.5V dc to +5.0V dc.

Programming and Output Data Format
Refer to Section I, Operation

Mating Connector
HP 1251-0293; Ampheno! 57-30240.

Mating Cables Available

HP 10631A, 0.9 metres (3 ft.)
HP 106318, 1.8 metres (6 ft.)
HP 10631C, 3.7 metres (12 ft.)

(HP 10631D, 0.5 metres (1.5 ft.)

Cabling Restrictions for Standard System

1. A Hewlett-Packard Interface Bus System may contain no morethan 1.8 metres (6 ft.) of
connecting cable per instrument.

2. The maximum accumulative length of connecting cable forany Hewlett-Packard Inter-
face Bus System is 20.0 metres (65.5 ft.).

Figure 2-3. Hewlett-Packard Interface Bus Connection
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_’ SECTION HI
OPERATION

: 3-1. INTRODUCTION

| 3-2. This section contains operating information including operating characteristics, descrip-
1 tions of controls and indicators, and operating procedures.
|
{
!

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. Front panel controls and
indicators are described in Figure 3-1, rear panel controls and connectors are described in Fig-
ure 3-2. Operating procedures are explained in figure 3-3. DAC operation (Option 004) is
described in Figure 3-4. HP-IB operation (Option 011) is described in paragraph 3-70.

3-5. Operating Ranges

3-6. There are two basic operating ranges: 10 Hz to 500 MHz and 500 MHz to 26.5 GHz.
Frequencies in the lower range are measured directly while measurements in the 500 MHz to
26.5 GHz range are made indirectly by a harmonic heterodyne down-conversion technique.
Provision is made to select either range by a front-panel slide switch. A separate input connector
is provided for each range. When the range switch s in the 10 Hz—500 MHz position, the signal at
! the BNC connector is routed to the direct count circuits of the 5343A. In this range, inputimped-
ance is selectable via the 500—1 MQ switch. When the range switchisin the 500 MHz—26.5 GHz
i range, the input signal is applied via the front-panel APC-3.5 connector to the down-
: conversion circuits of the 5343A.

3-7. Resolution Keys

3-8. The best case resolution is the value represented by the least significant digit (LSD) in the
display. In the 5343A, a maximum resolution of 1 Hz can be selected (by the pushbutton keys on
the front panel labeled in blue, preceded by the blue key being pressed). The display is divided
into four sections for ease of determining GHz, MHz, kHz, and Hz resolution. Half-sized [J’sare
used as space fillers within a section to improve interpretation of the display. For example, a
signal measured to 100 kHz resolution will be displayed thus:

FILLERS BLANKS

P

R Y Y By B
| [yi=aislsy | | |

— GHz— — MHz — — kHz — — Hz —

The two filler [Z7’sin the kHz section indicate immediately

that the /_—7 represents hundreds of kilohertz. The Hz sectionis blanked.

3-9. The pushbutton keys on the front panel under the RESOLUTION label are used for other
purposes when the blue key is not in effect (has not been pressed). When the blue key has not
been pressed, the keys are defined by the black number on the keys and are used to enter fre-
quency offsets and manual center frequencies as described in Figure 3-1.

3-1
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3-10. CHECK, DAC, and ENTER keys

3-11.  The CHECK, DAC, and ENTER keys are used as described in Figure 3-1.

3-12. FREQ Keys

3-13. Two of the pushbutton keys on the front panel under the FREQ label are used to select the
automatic or manual mode of operation. The other keys in this section of the keyboard control
the use of the RESOLUTON keys. Use of these keys is described in detail in Figure 3-1.

3-14. Automatic Mode

3-15. The automatic mode of operation is selected by pressing the AUTO key. Input signals in
the 500 MHz—26.5 GHz range are acquired, measured, and displayed automatically. When
power is initially turned on, the 5343A goes into this mode automatically.

3-16. Manual Mode

3-17. The manual mode of operation is selected by pressing the MAN (MHz) key. To operate in
this mode, input signals in the 500 MHz—26.5 GHz range must be known to within 40 MHz
(25 MHz for frequencies below 825 MHz) and this frequency (called the manual center fre-
quency) must be entered into the display prior to the measurement. Use of the manual mode
is described in detail in Figure 3-3.

3-18. Offset Frequencies

3-19. Itissometimes desirable to add or subtract a constantto/from a frequency measurement.
For example, by measuring a radio IF and knowing the LO, the counter can display the RF input
when the LO frequency is entered as a positive offset. It may be easier to tune an oscillator to a
specific frequency if the desired frequency is entered as a negative offset and the oscillator tuned
until the counter reads zero. Frequency offsets are described in Figure 3-3.

3-20. Sweep Mode

3-21. The sweep mode of operation is selected by pressing the SWP M key. This mode allows
measurement of an external, compatible sweeper signal applied to the front panel input of the
5343A. A control interface for the sweeper is provided by the SWP INTFC A B connectors on the
rear panel of the 5343A. Connector A receives a negative true TTL pulse (minimum pulse width of
50 us) from the sweeper (or other source) to initiate a measurement by the 5343A. Connector B
outputs a negative true TTL pulse to lock the source signal frequency during the measurement.
The measurement is displayed on the 5343A. Sweep Mode procedures are contained in
Figure 3-3.

3-22. Frequency Multiplication

3-23. The frequency multiplier mode provides a means of multiplying the display frequency by
a factor selected on the keyboard. The numbered RESOLUTION keys are used to select an
integer from 2 through 99. When the integer factor is entered, the display is multiplied by this
factor. Procedures for use of this mode are contained in Figure 3-3. The entered factor can

also be used with automatic offset entries.
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3-24. Totalize

3-25. The totalize mode operates in the 10 Hz to 520 MHz range and allows input pulses to be
accumulated and displayed. The displayed count can be stopped and observed at any instant by
pressing and holding any one of the RESOLUTION keys, except the 0 key which resets. During
this time (while the countis displayed and the key held in) the internal circuits keep on counting
and the accumulated count will be displayed upon release of the key. The display will count up
to a maximum of 1,600,000,000 before it resets and starts over from 0. The display may be reset by
pressing the 0 key (RESOLUTION).Totalize mode procedures are listed in Figure 3-3.

3-26. Digital-ta-Analog Converter (DAC) Operation

3-27. When DAC Option 004 is installed, any three consecutive digits of the display can be
selected and converted to a corresponding analog voltage output. The voltage is available at the
BNC connector on the rear panel (labeled DAC OUT) and is between @ and 9.99 volts dc. For
example, if the selected digits are 890 the output is @ volts and if the selected digits are 999 the
output is 9.99 volts dc. Operating procedures are listed in Figure 3-4.

3-28. SET, RESET, RECALL, and CHS Keys

3-29. The SET, RESET, RECALL, and CHS keys allow offsets and center frequencies to be entered,
reset the measurement process, recall previous values, and change the sign of offsets as
described in Figure 3-3.

3-30. SAMPLE RATE Control
3-31.  The SAMPLE RATE control adjusts the deadtime between the end of one measurement
and the start of the next measurement. The duration of the measurement is determined by the

resolution selected. The SAMPLE RATE is variable between <20 ms and HOLD. In HOLD position
the display will hold the measurement displayed indefinitely.

3-32. GATE, REMOTE, TALK, and LISTEN Indicators

3-33. The GATE indicator is lit during the measurement interval (gate time) when the counter’s
gate is open and accumulating counts.

3-34.  The REMOTE indicator is lit when the 5343A isin remote operation. (Option 011 described
in paragraph 3-71.) :

3-35. The TALK indicator is lit when the 5343A is in the TALK mode and the LISTEN indicator
is lit when the 5343A is in the LISTEN mode (Option 011 must be installed).

3-36. AM Tolerance

3-37. The 5343A will measure carrier frequencies containing amplitude modulation to any
modulation index provided the minimum voltage of the signal is not less than the sensitivity
specification of the 5343A,

3-3
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3-38. FM Tolerance

3-39. The 5343A will measure carrier frequencies which are modulated in frequency, such as a
microwave radio carrier. The FM tolerance is the worst case FM deviation which can be present
without affecting the counters ability to acquire the signal. If the deviations about the carrierare
symmetrical, then the counter averages out the deviations to measure the actual carrier fre-
quency. The FM tolerance is determined by the position of the ACQ TIME (acquisition time)
switch on the rear panel. The MED (medium) position provides FM tolerance of 20 MHz peak-to-
peak. The SLOW position provides a tolerance of 50 MHz peak-to-peak but results in slower
acquisition time (2.4 seconds compared to 530 milliseconds for MED (medium) position). The
FAST position provides FM tolerance of 6 MHz peak-to-peak with acquisition time of 200 ms.

NOTE

Most measurements should be made with the rear
panel ACQ TIME switch in FAST or MED position. The
SLOW position should be used only when the input
signal hassignificantamounts of FM (>20MHz p-p).In-
correct measurements may resultif the SLOW position
is used with a stable input (non-FM) signal which has
been locked to the counter’s time base.

3-40. Automatic Amplitude Discrimination

3-41. The automatic amplitude discrimination feature allows the 5343A to acquire and display
the highest level signal within its sensitivity range. The highest level signal must be 20 dB (typical)
greater in amplitude than any other signal present. This feature is useful for discriminating
against spurious signals and harmonics.

3-42. MAXIMUM INPUT SIGNAL POWER

CAUTION

Do not exceed +25 dBm (peak) of input power at the
APC-3.5 connector (500 MHz—26.5 GHz). Damage to
the internal sampler may occur. Refer to paragraph
3-43 for detailed explanation.

3-43. The 5343A will function within specifications for 500 MHz—26.5 GHz signal inputs up
to +7 dBm. Under no circumstances should the input level to the 5343A exceed +25 dBm. If
the input power exceeds this level, damage to the internal sampler may occur and the sampler is
expensive to replace. Measurements from +7 to +25 dBm are not recommended as false
readings may occur. When signal levels exceed +7 dBm external attenuators should be used to
attenuate the signal.

NOTE

The BNC connector contains a fuse which may be removed
for replacement as described in paragraph 3-44.

3-44. The 10 Hz—520 MHz direct count input BNC connector contains a fuse to provide for a
maximum input level of 3.5V rms (+24 dBm). The fuse may be replaced by turning the connector
with a BNC Tee and removing the fuse. (See Figure 6-1.)
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3-45. INPUT CABLE CONSIDERATIONS

3-46. Consideration should be given to input cable losses at higher frequencies. For example,a
6-foot section of RG-214/U coaxial cable has about 15 dB loss at 18 GHz. At 25 GHz the losses
in the RG-214/U would be prohibitive but the loss in a 6-foot section of semi-rigid RG-141A/U
would be about 4.8 dB. Such losses must be taken into consideration along with the sensitivity
specifications given in Table 1-1. '

3-47. CONTROLS, INDICATORS, AND CONNECTORS

3-48. Figure 3-1 describes the front panel controls, indicators, and connectors. Figure 3-2
describes the rear panel connectors and controls.

WARNING

BEFORE THE INSTRUMENT IS SWITCHED ON, ALL
PROTECTIVE EARTH TERMINALS, EXTENSION
CORDS, AUTOTRANSFORMERS AND DEVICES
CONNECTED TO IT SHOULD BE CONNECTED TO A
PROTECTIVE EARTH GROUNDED SOCKET. ANY
INTERRUPTION OF THE PROTECTIVE EARTH
GROUNDING WILL CAUSE A POTENTIAL SHOCK
HAZARD THAT COULD RESULT IN PERSONAL
INJURY.

ONLY FUSES WITH THE REQUIRED RATED CUR-
RENT AND SPECIFIED TYPE SHOULD BE USED. DO
NOT USE REPAIRED FUSES OR SHORT CIRCUITED
FUSEHOLDERS. TO DO SO COULD CAUSE A SHOCK
OR FIRE HAZARD.

CAUTION

Before the instrument is switched on, it mustbe setto
the voltage of the power source, or damage to the
instrument may result. (Refer to paragraph 2-6.)

3-49. OPERATING PROCEDURES

3-50. Figure 3-3illustrates operating procedures for the standard 5343A. Self-check procedures
are also given in Figure 3-3. An operators keyboard check is given in paragraph 3-51. Operating
procedures for DAC Option 004 are listed in Figure 3-4.

3-5
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5343A MICROWAVE FREQUENCY COUNTER
HEWLETT - PACKARD

DISPLAY
Digits:

The display contains 11 digit positions, two digits for frequencies in GHz and three digits each for MHz, kHz, and Hz.

Annunciators:
a —Sign indicator
o OVN indicator

° # indicator
o * indicator

FREQ Keys

When lighted, indicates a negative frequency offset has been entered into display (MHz).

Oven monitor indicates when crystal oscillator oven is on (warming). When warmed-up,
light goes out (Option 001 only).

When lighted, indicates the rear panel ACQ TIME switch is in MED (medium) position. This
position provides FM tolerance of 20 MHz p-p.

When lighted, indicates the rear panel ACQ TIME switch is in SLOW position. This position
provides FM tolerance of 50 MHz p-p.
NOTE

When neither of the above indicators (# or *) are lit, the rear panel ACQ TIME
switch is in FAST position. This position provides FM tolerance of 6 MHz p-p,
with a fast acquisition time. Refer to paragraph 3-38.

The FREQ keys select the mode of operation and control the display.

AUTO key

MAN (MHz) key

SHIFT key
RESET key

NOTE

Some keys are equipped with center indicators that serve as “prompters’ to the
user. A blinking indicator states a“ready” condition for the key function that was
selected and the instrument is waiting for a mode or number to be entered. A
steady “on” indicator states that the keyfunction that was selectedis in operation.

Selects the automatic mode of operation to acquire and display input signal frequencies in
the 500 MHz—26.5 GHz range. The instrument goes into this mode when power is turned on.

Selects manual mode for input signal frequencies in the 500 MHz—26.5 GHz range. Input
signal frequency must be known (within 40 MHz) and entered into display via the black-
numbered keys.

Pressing this key activates the blue-labeled functions of the RESOLUTION keys.

Clears the display and restarts a measurement. Clears any blinking lights in key center
indicators.

—

3-6

Figure 3-1. Front Panel Controls and Indicators
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N

SET key

RECALL key

KYBD LK key
SWP M

OFS MHz key

RESOLUTION keys:

Must be pressed prior to selecting OFS MHz or MAN (MHz). The SET condition is indicated
by lighted segments = — in the GHz digits of the display. This indicates that a center fre-
quency or offset frequency may be entered into the display.

Recalls stored memory information into display. The MAN (MHz), or OFS MHz keys, if held
in after RECALL is pressed, will result in a display of previously entered or computed
information.

NOTE

Information stored in memory (by digit keys) after MAN (MHz) key is pressed is
available for display until AUTO mode is selected. Then the center frequency
determined by the automatic measurement overrides the manual information.

Pressing this key disables all keyboard functions except the RESET key.

Pressing this key initiates the SWEEP mode to control and measure the output of a compatible
sweep generator. The key indicator flashes to indicate SWEEP mode and the MPU searches
for a trigger from the sweep generator.

NOTE

An offset value is an arbitrary value selected for entry into the display to be added
or subtracted from a measured value.

After pressing the SET key, the OFS MHz key is pressed prior to entering an offset value via
the digit keys. (Digit keys are labeled in black numbers under RESOLUTION.) {ndicates
selection of frequency offset mode when lighted and adds frequency offset to measured
frequency.

The resolution keys select the display resolution (according to the blue labeling above each key) after the blue key is
pressed. The keys are defined by the black number on the key when entering offsets and manual center frequencies.

CHECK key

ENTER key

LINE switch

SAMPLE RATE
control

GATE indicator
REMOTE indicator
TALK indicator
LISTEN indicator
500—1 MQ switch

10 Hz—500 MHz,
500 MHz—26.5 GHz
switch

BNC Input
connector

APC-3.5 Input
connector

After pressing the blue key, the CHECK key is pressed to perform aself-check of the instru-
ment. The display will indicate 75 MHz for proper operation. Press RESET to exit self-check.

NOTE

The instrument must not have an input signal connected at the 500 MHz—
26.5 GHz input to perform the self-check.

Used to enter digits for manual center frequencies or offsets into memory via black-
numbered keys. After the digits have been selected, ENTER key is pressed to signal the end
of the digit sequence.

In ON: position, applies power to all circuits except the crystal oven (Option 001 installed).
The crystal oven connects through a separate transformer, a thermal circuit breaker and fuse
directly to the ac line. This allows the oven to maintain its operating temperature and
accuracy when the LINE switch is in STBY position, thereby eliminating warmup delays.

Adjusts the interval between measurements from 20 ms to HOLD. When rotated to HOLD
will hold display indefinitely. .

Indicates when counters main gate is open and measurement is in progress.
llluminates when counter is in REMOTE operation.

Hluminates when counter is in TALK mode.

{lluminates when counter is in LISTEN mode.

Selects input impedance for adjacent 10 Hz—500 MHz input connector.

Selects either LOW or HIGH frequency range input connector.

Accepts 10 Hz—520 MHz input for direct count measurements. Measurements made at this
input require that the range switch is set to the 10 Hz—500 MHz position. Sensitivity is listed
in Table 1-1. The internal fuse may be replaced as described in paragraph 3-44.

Input for measurements in the 500 MHz—26.5 GHz range. Measurements m.a‘d(.e at'th.is input
require that the range switch is set the 500 MHz—26.5 GHz position. Sensitivity is listed in
Table 1-1.

Figure 3-1. front Panel Controls and Indicators (Continued)
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1. PROCESSOR INTERFACE connector A22W4J1. Not used. This connector is part of cable W4 which is

10.

11.

connected to A22 Motherboard as an interface to the A14 Microprocessor address and data lines. This
interface is provided for future use with companion instruments.

Position of digital input/output connector when instrument is equipped with Hewlett-Packard Interface
Bus (HP-1B) Option 011. Refer to paragraph 3-70 for details.

Position of ADDRESS switch when instrument is equipped with Hewlett-Packard Interface Bus (HP-1B)
Option 011. Refer to paragraph 3-74 for details.

SWPINTFC A B. Interface connectors for a compatible, external sweeper. During the SWEEP mode (SWPM
key pressed and indicator flashing) connector A is used to receive a trigger from the sweeper to start a
measurement. Connector B is used to send a lock signal to lock the sweeper frequency during the
measurement.

AC Power Module. input power module consisting of an 1EC approved connector, a fuse (0.75 amp for
100/200-volt operation, 0.375 for 220/240-volt operation) and a pc card line voltage selector. Refer to
paragraph 2-6 for details.

ACQ TIME (acquisition time) selector switch. Selects a fast, medium, or slow pseudorandom sequence (prs).
The MED position provides a medium prs (or narrow mode) with FM tolerance of 20 MHz p-p. The SLOW
position provides a long prs (or wide mode) with FM tolerance of 50 MHz p-p. The FAST position provides
a short prs with FM tolerance of 6 MHz p-p. Refer to paragraph 3-38.

NOTE

Most measurements should be made with the rear panel FAST/MED/SLOW
switch in the FAST or MED position. The SLOW position should be used only
when the input signal has significant amounts of FM (>20 MHz p-p).

INT/EXT selector switch. Selects the internal 10 MHz crystal oscillator signal or an external 10 MHz source
for the time base circuit. The external source must be connected to the adjacent connector (8).

EXT FREQ STD connector. Accepts 10 MHz external time base signal when INT/EXT switch is in EXT position.
FREQ STD OUT connector. Supplies a 10 MHz square wave output at 1.5 volts peak-to-peak.

IF OUT connector. Provides the intermediate frequency (IF) output of the Preampilifier circuit for test or
monitor of the IF.

DAC connector. Provides the output voltage of the digital-to-analog converter when DAC Option 004
is installed.

3-8

Figure 3-2. Rear Panel Controls and Connectors
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us : PRELIMINARY PROCEDURES
ce 1. On rear panel:
a. Set INT/EXT switch to INT position.
B) b. Set ACQ TIME switch to MED. Refer to paragraph 3-38 for detailed description.
c. On ac power module, check for proper fuse (0.75 amp for 100/120-volt operation, 0.375 amp for
M 220/240-volt operation) and check position of pc line voltage selector (refer to paragraph 2-6 for
‘a detailed description).
e d. For remote operation, refer to paragraph 3-70 for explanation of HP-1B programming and address
switch settings on rear panel (for 5343A’s equipped with Option 011).
?(; 2. On front panel, set LINE switch to ON position.
s). CAUTION
w
es ) Do not exceed +25 dBm (peak) of input power at the APC-3.5 connector
(500 MHz—26.5 GHz). Damage to the internal sampler may occur.
H
o CAUTION
The 10 Hz—520 MHz direct count input BNC connector is fuse-protected for a
-e maximum input level of 3.5V rms (+24 dBm).
- 3. Connect input signal to appropriate input connector according to frequency requirements (BNC for
n. 10 Hz—520 MHz, APC-3.5 for 500 MHz—26.5 GHz) and set frequency range switch accordingly.
4. For input signals connected to BNC connector (10 Hz—520 MHz): set the 50(0—1 MQ switch as required.
. This switch has no effect on input signals connected to the APC-3.5 connector (500 MHz—26.5 GHz).
5. Press blue key, then press blue-labeled RESOLUTION key for desired resolution.
NOTE
Half-sized /7 7s are used as fillers in the display to facilitate display interpretation.

Figure 3-3. Operating Procedures

3-9
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6.  Adjust SAMPLE RATE control for desired interval between measurements.

KEY INDICATORS

Indicator LED’s in the center of some keys are used as “prompters” by the
operator, as follows:

Blinking Indicator

A blinking LED in a key is a “ready” condition for that key function. Itindicates it
is waiting for an entry via the keyboard. To clear the condition, press RESET.

Steady Indicator

A steady “on” LED in a key is an indication that the key function is in effect. To

clear the condition, press the key. (The AUTO key is cleared by pressing
MAN (MHz) and vice versa.)

SELF-CHECK PROCEDURE /

Perform the self-check as follows (no input signal connected and SAMPLE RATE
full ccw):

SHIFT  CHECK
Press 1

Counter Display:

I NI IR
[ NI IR ;
—GHz— — MHz — — kHz — — Hz — ﬁ

(To exit from CHECK mode, press RESET)
TO SET MANUAL CENTER FREQUENCY

Example — To measure a 4.125 (+0.050) GHz signal in manual mode, ;
connect signal to APC-3.5 connector and: ?

SET MAN (MHz) ENTER

s ) L) L) U L Lo
ey | | N ][]

— GHz — — MHz — — kHz — — Hz —

NOTE

The manual center frequency is entered (and displayed) with 1 MHz resolution :
and must be within 40 MHz of the input signa! frequency (connected to
500 MHz—26.5 GHz connector).

TO ENTER OFFSET FREQUENCY
Example — To add 12.5 MHz to the measured frequency:

SET OFS MHz ENTER
Press | l [1 2 L Ls ' l

Figure 3-3. Operating Procedures (Continued)

3-10
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Example — To subtract 12.5 MHz from the measured frequency:

SET OFS MHz CHS ENTER

~ 000000

TO RECALL OFFSETS OR CENTER FREQUENCY

Example — To recall a center frequency:

RECALL MAN (MHz)

Press ‘ Press and hold

{Displays center frequency to 1 MHz resolution)

Example — To recall an offset frequency:

RECALL OFS MHz
Press Press and hold ‘

({Displays offset)

TO REMOVE OFFSETS
Example — To remove offset from display:

OFS MHz

Press

LED in key goes out, function is off and display shows actual mea-
sured frequency. (Offset is still stored in memory and can be added to
the measurement by pressing OFS MHz again.)

AUTOMATIC OFFSETS

Example — To “HOLD” a measurement and use it as a negative offset in
subsequent measurements:

Rotate SAMPLE RATE cw to HOLD

SET OFS MHz SHIFT
Press }

Rotate SAMPLE RATE ccw to normal

NOTE

The measured frequency will now be negatively offset by the frequency
captured when in HOLD. :

Figure 3-3. Operating Procedures (Continued)
3-1
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RESET

RESET

Pressing key clears the display and initiates a new measurement with-

out clearing stored values of offset or center frequencies. Clears any blinking
ready state) key indicators, but does not clear steady state indicators. 5343A

maintains current operating modes.

TOTALIZE

Example — Connect a signal (10 Hz to 520 MHz range) to the BNC connector.

SET SET

Press l | 9

¢ Counter displays accumulating pulses. A small letter £~ is di
significant digit and GATE indicator is lit during this mode.

¢ To stop displayed count, press and hold any RESOLUTION

Counter keeps on accumulating pulses internally. Release
observe accumulated count.

e Pressthe | g , key to reset the count.

splayed as most

key, except] 0O

the held key to

¢ Display counts up to a maximum of 1,600,000,000 and resets.

RESET

* Press D to exit TOTALIZE mode. Counter returns to FREQUENCY

mode, 1 Hz resolution. RESET

¢ To exit TOTALIZE mode during keyboard lock, press

remove keyboard lock, once to exit TOTALIZE mode.)

NOTE

Previously entered offset frequencies are lost when TOTALIZE
engaged.

TOTALIZE DURING DAC FUNCTION

To operate the Option 004 DAC function during the TOTAL

twice. (Once to

mode is

IZE mode press

RESET

]

to exit totalize, then select DAC mode (see Figure 3-4), and return to TOTALIZE.

Figure 3-3. Operating Procedures (Continued)
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FREQUENCY MULTIPLIER

Example — To multiply a displayed frequency by an integer {such as 5):
SET
Press . | {Decimal point) Display: F.
Press | 5 Display: F. 5
ENTER
Press ) Display: Frequency ‘mu<tlip|ied' by 5
- (blue key indicator lights)
RESET RECALL
* Press [j to remove multiply factor. Press and press and hold

MAN (MHz)

to display measurement (MHz) and retain multiply factor.

¢ Integer range is from 2 to 99
* Display overflows at all 9's
RECALL

® Press , press and hold | . | {(decimal point) to view entered factor

e Entered factor stays active when automatic offset is entered
e The multiply mode functions in either frequency range
RESET

o If overrange occurs, press l to recover measurement.

SWEEP MODE
Example — To control measurement of an external, compatible sweeper:
SWP M
Press (key indicator blinks slowly to indicate SWEEP mode is in effect.)

NOTE

The sweeper must be compatible with the control interface connections
(SWP INTFC A B) on the rear panel of the 5343A.

e The SWP INTFC A connector receives a negative-true TTL pulse of at least
50 us width to trigger the 5343A measurement.

e The SWP INTFC B connector provides a negative-true pulse to the source to
lock the frequency during the measurement.

SWP M
Press D key during SWEEP mode to disable.

NOTE

The 5343A is locked in automatic during SWEEP mode. The MAN (MHz) key has
no effect. Other key functions operate normally.

Figure 3-3. Operating Procedures (Continued)

3-13
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DAC KEY

The DAC key is effective only when DAC Option 004 is installed. Selects any three consecutive dis-
played digits to convert to voltage. The position of the most significant digit of selected digits is
determined by the black numbered key. For example.

SET SHIFT DAC

0 5

To select digits as follows:

~\-——\
T T 1/
— GHz — — MHz — —kHz —  —Hz —

A dc voltage of @ to 10 volts, corresponding to the selected digits, will be present at the DAC OUT
connector on the rear panel. Selected digits @38 produces 8V output, 999 produces 9.9V output.

NOTE

Use the manual mode, minimum required resolution
(1 MHz is lowest) and as fast a sample rate as possible
to obtain the smoothest output.

Figure 3-4. DAC Operation (Option 004)
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3-51. OPERATOR KEYBOARD CHECK

3-52. Check for proper operation of the keyboard and display by pressing the keys listed and
observing display. To exit from keyboard check mode, press RESET

Press

Display
SET  SET _ _
l ) - K50 00N i
—GHz— — MHz — ~— kHz — — Hz —
?ﬁp

1 () e e
- 1 1 e

MAN (MHz)

/l/////////_—//__//_///////
L L

SHIFT

Il
U Y A A B A A A

NOTE

Do not press RESET key or procedure will need to be started over

SET e
RECALL S
(] r—~r rr 71 11 1171
/N A A S N N B B S B
KYBD LK e
O o e e e
/B Y B B Y Y A |
SWP M
I R I D R A N
[ e e
OFS MHz
NI IR NN
//////////////////////
cHs

3-15
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Press

o

J ENTER

3-16

Operator Keyboard Check (continued)
Display

T Ty e 1
I

T T o (e

LT L (e e

LI LTy e
A Y B B B A B

LA LA T g
rr 1

CoO L L

Y Y O S Y B A R

/A Iy Iy Ny Ry Ny Iy By By By
T 0707 T

I A Y S R O R

L e L

A Y S Y S B B R B

N S S R Y Y e e

P 11 1]
LD T T LT
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3-53. ERROR CODE DISPLAYS

3-54, I?rrqr codes are displayed by the 5343A to indicate circuit malfunctions in the instrument
and to indicate operator (procedure) errors.

3-55. Instrument Error Displays

3-56. When power is applied to the 5343A, check-sum routines are automatically performed. If
a routine fails, an error code is displayed to indicate the circuit fault area as follows:

Display Fault Area
A R N N R
T T o RAM A16U11 or A16U14
—GHz— —-MHz— —kHz—- - Hz -

AR nnin ROM AT6UG

~A NN AN ns ROM AT6U9

3-57. Signal Error Displays

3-58. The display‘indicates when the applied signal is insufficient or excessive in level or limits,
as follows:

Operating Mode Range Switch Insufficient Signal Level Display
*Frequenc 10 Hz—500 MHz 1
quency IRl NI
—GHz—= —MHz— — kHz— — Hz—
NI IR

*Frequency 500 MHz—26.5 GHz LI L L g

- GHz- —MHz— — kHz— — Hz—

Overrange (due to offset)
Frequency 10 Hz—500 MHz and NianinlnlnininEninln;
500 MHz—26.5 GHz [

*Shown for 1 Hz resolution. Digit shifts one position to left for each step
decrease in resolution.

3-59. Limit Errors and Sequence Errors

3-60. A limit error (for example, setting a manual center frequency less than 500 MHz) will be

displayed as:
Aagaiainetad ¥ | [ |

- GHz- —MHz— — kHz— — Hz—
3-61. A sequence error (for example, pressing a digit key before pressing a function key) will be

displayed as: B
’__/ B /_‘/—/— /__//_""

- GHz— —MHz— — kHz— — Hz-—
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3-62. OPTIONS

3-63. The operating characteristics of the 5343A are affected by the addition of any of the
options described in the following paragraphs.

3-64. Time Base Option 001

3-65. Option 001 provides an oven-controlled crystal oscillator time base (Model 10544A) that
results in higher accuracy and longer periods between calibration (refer to Table 7-7). The oven
temperature is maintained when the 5343A LINE switch is in either the ON or the STBY position
(provided the instrument is connected to the power mains). When the OVN indicator in the
display is lit, the oven is on (warming). When the oven is at the proper temperature, the OVN
indicator goes out.

3-66. HP-IB Interface Option 011

3-67. The Hewlett-Packard Interface Bus (HP-1B) Option 011 allows the functions of the 5343A
to be controlled remotely and allows measurement data to be ouptut to the bus. Program-
ming information for Option 011 is given in paragraphs 3-70 through 3-90.

3-68. Digital-to-Analog Converter (DAC) Option 004

3-69. The DAC option allows selection of any three consecutive digits in the display and con-
version of these digits to an analog voltage. The analog voltage is available at a rear panel con-
nector. The digits are converted to a voltage of from 8 to 10 volts, corresponding to the digits
selected. Digits 880 produce @ volts, digits 999 produce 9.99 volts, fullscale into 15 kilohmes.
Refer to Figure 3-4 for operating information.

3-70. HP-IB PROGRAMMING (OPTION 011)

3-71. The capability of a device connected to the HP-IB is specified by its interface functions.
Table 3-1 lists the interface functions of the 5343A using the terminology of IEEE Standard
488-1975 (Appendix C). Interface functions provide the means for a device to receive, process,
andsend messages over the HP-1B. Option011HP-IB installation procedures andinterconnections
are described in Section 1I.

Table 3-1. HP-IB Interface Capability

Interface Function

Subset Identifier Interface Function Description

SH1 Complete source handshake capability.
AH1 Complete acceptor handshake capability.
T Talker (basic talker, serial poll, talk only mode, does not unaddress to talk if
addressed to listen).
L2 Listener (basic listener, no listen only mode, does not unaddress to listen
if addressed to talk).
SR1 Service request capability.
RL1 Complete remote/local capability.
PPO No parallel poll capability.
DC1 Device clear capability.
DT1 Device trigger capability.
Ce No controller capability.
E1 One unit load.
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3-72. Basic Bus Messages

3-73. There are 12 basic messages which can be sent over the interface. Table 3-2 lists each bus
message, a description of the message, how the 5343A uses that message, and examples of 9825A
implementation of the messages.

3-74. Bus Address Selection

3-75. The 5343A must be assigned a bus address. Table 3-3 gives the allowable address switch
settings.

3-76. Program Code Set

3-77. Table 3-4 gives the program code set for the 5343A. Frequency mode selection,
manual center frequency setting, frequency offset mode selection, frequency offset setting,
resolution selection, range selection, acqusition time selection, and automatic offsets are
all analogous to the corresponding front panel operations described previously.

3-78. There are four sample rate modes T@-T3, as shown in Table 3-4. In T@, the sample rate
is determined by the setting of the front panel SAMPLE RATE control. In T1, the counter is in
HOLD. To trigger a measurement, a trigger message must be sent. In 72, the counter ignores any
sample rate run-down and initiates a new measurement as soon as the previous measurement
is over. In T3, the counter takes a measurement and holds until the next T3 or trigger message.

3-79. Output Modes

3-80. In the “output only when addressed’” mode, the counter pulls SRQ at the end of a mea-
surement and then checks to see if it has been addressed to talk. If not, SRQ is cleared and it starts
the next measurement. if it has been addressed to talk, it outputs the measurement, clears SRQ,
and starts the next measurement. In the “wait until addressed”” output mode, the counter pulls
SRQ at the end of a measurement and waits in a loop untilithas been addressed to talk. Wheniitis
addressed to talk, it outputs the measurement, clears SRQ and starts the next measurement.

NOTE

If the counter is placed in the HOLD (T1) mode,
triggered, then addressed to talk, be sure to use the
Wait Until Addressed (ST2) output mode. If not, then
for short gate times the measurement may be com-
pleted before the controller addresses the counter to
talk and the counter will discard the measurement
result and hangup the bus.

3-81. PROGRAM CODE STRINGS. The 5343A executes each complete program code as it is
received just as if the microprocessor were receiving the data from the front panel keyboard.
Program code strings should be in the same order as they would be if being entered from the
front panel. When a data byte is sent to the 5343A HP-1B Option 011, the HP-IB interface stores
the byte and sends an interrupt to the microprocessor which reads in the byte. If the byte
does not complete a program code, then the microprocessor looks for the next byte(s) until a
complete code is sent (for example, SR5 is a complete code but SR is not). After a complete
code is received, the microprocessor executes the code and begins the measurement. If more
codes are in the string, another interrupt is generated. For example, if the string “SR5AU" is
sent by the controller, the “S” is the first byte received and stored by the 5343A HP-IB interface.
The interface generates an interrupt to the microprocessor and the “S” is read by the MPU.
Since § is not a complete code, the microprocessor looks until the complete code is sent and
received. After “R” and then “5” are sent, the microprocessor sets the resolution accordingly
and then goes to the beginning of the measurement. When the controller sends “A”, an inter-
rupt is generated and “A”" is read by the microprocessor. It then looks for the complete code to
be sent which in this case is “AU”. The microprocessor again goes to the start of the measure-
ment cycle.

3-19
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Table 3-2. 5343A Bus Message Usage
M D . . Sample 9825 Statements
essage escription 5343A Use (5343A set to Address 02)
Data |Transfers device-dependent Sends measurement data. See red 782, A
information from one device to | paragraph 3-77 for output wrt 782, “AUSR4”
one or more devices on the bus. | format. Accepts program codes.
' See Table 3-4 for code set. .
Trigger |Causes a group of selected Starts a new measurement. trg 7 or
devices to simultaneously trg 782
initiate a set of device-
dependent actions
Clear |Causesanin.crumenttobesetto | Same as front panel RESET. clr7 or
a predefined state (a certain Clears internal count and starts dr 702
range, function, etc.). new measurement.
Remote |Permits selected devices to be | 5343A goes to remote if REN is
set to remote operation, allow- | true and addressed to listen. In
ing parameters and device char- | absence of program data, re- rem 702
acteristics to be controlled by | mote operation is according to
Bus Messages. the state of the front panel set-
tings just prior to going to
remote.
Local |Causes selected devices to re- | Goes to local front panel con-
turn to local (front panel) trol. In absence of front panel Icl 702
operation. data, local operation is accord-
ing to the state of the remote
data just prior to going to local.
Local |Disables local (front panel) Disables front panel RESET. llo7
Lockout Jcontrols of selected devices. 5343A remains in remote.
Clear |Returns all devices tolocal (front | Local lockout cleared and re- Il 7
Lockout |panel) control and simulta- turns to local front panel control
and local|neously clears the Local Lockout
Message.
Require |Indicates a device’s need for Pulls on SRQ to indicate end of a rds(7)—A
Service [interaction with the controller. | measurement. if bit (7, A)
(bit 7=1 if SRQ true)
Status |Presents status information of a | In serial poll mode, 5343A out- rds (782)—A
Byte |particular device; one bit indi- | puts decimal 80 (01010000) to | (if A=80, then 5343A is
cates whether or not the device | indicate end of measurement. ready to output)
currently requires service, the
other 7 bits (optional) are
used to indicate the type of
service required.
Status Bit] A single bit of device-dependent
status information which may be | Does not use —
logically combined with status
bit information from other de-
vices by the controller.
Pass Passes bus controller responsi-
Control |bilities from the current con- | Does not use —
troller to a device which can
assume the Bus supervisory role.
Abort |Unconditionally terminates Bus | Clears Talk, Listen, Serial Poll
communications and returns Enable registers on 5343A HP-IB cliz
control to the system controller. | interface. Front panel annunci-
ators do not change, however,

3-20
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Table 3-3. Address Selection

Rear panel address switch:

ADDRESS

*TALK ONLY —

[~ NOT USED

> >u> &>o|>
I
i

1 0

(Shown in addressable mode, and address 02)

*If the 5343A is in TALK ONLY mode and it is desired to return to the
addressable mode, set TALK ONLY switch to 0 and press RESET on

front panel.
éﬁi‘;ig‘:ﬁ ADDRESS SWITCHES 5-BIT
DECIMAL CODE
LISTEN TALK | A, A, A, A, A,

SP @ 0 0 0 0 0 00
! A 0 0 0 0 1 01
“ B 0 0 0 1 0 02
# Ke o 0o o 1 1 03
$ D 0 0 1 0 4] 04
% E 0 0 1 0 1 05
& F 0 0 1 1 0 06
’ G 0 ] 1 1 1 07
( H 0 1 0 0 0 08
) i 0 1 0 0 1 09
* J 0 1 0 1 0 10
+ K 0 1 0 1 1 11
, L 0 1 1 0 0 12

e M 0 1 1 0 1 13
. N 0 1 1 1 0 14
/ O 0 1 1 1 1 15
g p 1 0 0 0 0 16
1 Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 S 1 0 0 i 1 19
4 T 1 0 1 0 0 20
5 U 1 0 1 0 1 21
6 \% 1 0 1 1 0 22
7 w 1 0 1 1 1 23
8 X 1 1 0 0 0 24
9 Y 1 1 0 0 1 25
: VA 1 1 0 1 0 26
; C 1 1 -0 1 1 27
< \ 1 1 1 0 0 28

/ = 3 1 1 T 0 1 29
> ~ 1 1 1 1 0 30

3-21
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Table 3-4. Option 011 HP-IB Program Code Set

MODE
1. FREQUENCY MODE SELECT
AUTO o i AU
MANUAL L M
2. TOTALIZE
Totalize Mode off . ... ... ... i, CM#
Totalize Mode on ... . i e CM1
Totalize Mode clear ....... ... ... i i, CMC
3.  SWEEP
Sweep Mode off ... ... ... i SWPH
SweepMode on ... ... .. i SWP1
FUNCTION
1 2 S = R

(Display is blanked and new measurement initiated. If in Hold (T1),
then measurement is not completed but stays in Hold. Does not return
control to local.)

2. SET MANUAL CENTER FREQUENCY ... ... .o, SMXXXXXE

(X’s represent nonfixed length data string of up to 5 characters. Decimal
points cause entire string to be ignored. + signs and spaces are
allowable. Number is in MHz and must be less than 26.5 GHz or will
be ignored.)

Example:  SM10000E for 10 GHz center frequency
SM775E for 775 MHz center frequency
SM+5250E for 5.25 GHz center frequency

3.  FREQUENCY OFFSET MODE SELECT

Frequency Offset off ..... ... .. ... i i, OM#
Frequency Offseton ....... ... i, OM1-
4. SET FREQUENCY OFFSET ....... ..o, SOM=EXXXXX.XXXXXXE

{X’s represent nonfixed length data string representing offset frequency
in MHz. Spaces are ignored.)

Example:  SOM10.7E for 10.7 MHz positive offset
SOM—4000.25E for 4.00025 GHz negative offset.

5. AUTOMATIC OFFSETS

Automatic Frequency offset ................. ... .. ... SOMB
6. RESOLUTION
T HZ e e SR3
A0 HZ o e e e e SR4
100 Hz o e e SR5
T RHZ o e e e SRe6
TOKHZ e e SR7
00 kHz ..o SR8
T MHzZ i e SR9
7. RANGE
TOHz—500 MHZ ... i i e it ettt L
S00 MHz—26.5 GHz .. ... i e e H
8 CHECK MODE ...ttt it i e e e e et e e e et i aa e, SR1

(No input can be present at RF connector. Be sure to send RESET
command (R) before making other measurements.)

B )

3-22
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Table 3-4. Option 011 HP-18B Program Code Set (Continued)

9. FM TOLERANCE (ACQUISITION TIME)

6 MHz p-p FM (Fast or Short Time) ........... ... . ... ... ... Qs
20 MHz p-p FM (Medium Time) ............... ... ... ... ... QM
50 MHz p-p FM (Slow or tong Time) ......................... QL
10.  SET MULTIPLICATION FACTOR ... ..., S .XXE

(XX Represents data string of up to two characters.)

Example: S .2E (for multiplication factor of 2.)
S «34E (For multiplication factor of 34.)

1. POWER-UP CONDITIONS
Return to power-up state .............cciiiiiiiiieaaeniiiaaa.s P
NOTE

Sample rate and output modes are not under P-code control. 5343A
goes to At to, 1 Hz resolution, and resets all special functions (Kybd
lock, Sweep, Multiplication factor to 1).

12, SELECT DIGITAL-TO-ANALOG CONVERTER (OPTION 004)
Select DAC ...t SBDX

(X Represents front panel character position 1to 9. Position 1is the left
most digit. The digit selected and the two to its right are those
converted.)

SAMPLE RATE COMMANDS

1.  SAMPLE RATE

Front panel samplerate ........... ... ... ... . iiiiiiii... 0
Hold . T1*
Fastsample (nodelay) ....... ... o i T2
Sample then hold ... . ... .. T3

*Send trigger command (trg 7 or trg 702) to start measurement. If
5343A is in remote and addressed to listen and other than Hold (T1),
the trigger command causes the 5343A to automatically go to Sample
then Hold (T3).

OUTPUT MODES

1. OUTPUT MODE
Nooutputtobus ... ... i i ST8
Output only when addressed ................................ ST1
Wait until addressed ....... ... ... ... ... ST2

3-82. OUTPUT IN TOTALIZE. The trigger commands (trg 7 or trg 782) will not be effective when
the 5343A is operating in TOTALIZE (CM) mode. To output in TOTALIZE mode, an output (ST)
command must be entered prior to enabling TOTALIZE. When operating in TOTALIZE mode,
it is necessary to return to AUTO mode, enable an output (ST) command, then return to
TOTALIZE.

3-83. The only commands accepted in TOTALIZE are system commands such as CM@, CM1,
CMC, etc. The input must be applied to the 10 Hz—520 MHz BNC only.

3-84. SWEEP MODE. In SWEEP mode, the SAMPLE RATE control has no effect. The 5343A will
. accept all commands except Manual (M), set Manual Center Frequency (SMXXXXXE) and Sample

Rate (T@-T3). The SWP M key indicator blinks slowly during the SWEEP mode, while the 5343A
1 awaits a trigger from the external source via rear panel connector SWP INTEC A.

i* 3-23
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3-85. AUTOMATIC OFFSETS. The automatic frequency offset code (SOMB) is generally used
to take a measurement, zero the counter, and take another measurement. The 5343A must have
time to take the first measurement, then apply the automatic offset command before the next
measurement is made. The method for doing this is to use a “wait”’ statement between the
measurement command string and the SOMB command string, as follows:

rem 702, wrt 762 “AUSR3”’
wait 1000
wrt 782 “SOMB”’

NOTE

If this wait time is not implemented, the “SOMB”
command will cut off the measurement and the value
desired for offset use will be lost.

3-86. Output Formats

3-87. The 5343A o: tputs measurement data in the following fixed length formats:
NOTE

The following output formats pertain to input signals
of specified sensitivity (Table 7-7). For less sensitive
input signals, refer to paragraph 3-91.

a. NO OFFSET, FREQUENCY ONLY
SP F SP SPXXXXX.XXXXXX E @6 CR LF

i

frequency  space carriage return line feed

b. FREQUENCY OFFSET

T~ I , N
Sp FS\ EXXXXXXXXXXX E+06, ) &  ° Lt )
offset :«i

c. OVERLOAD

SP F SP 5P 99999.999999 E + 89 CR LF

(caused by excessive input level)

d. DISPLAY OVERFLOW
SP F SP SP 99999.999999 E + @6 CR LF

(caused by offset which makes display ov.erflow)

e. INSUFFICIENT SIGNAL
SP F SP SP (0000.000000 E + 06, CR LF
3-88. When the 5343A is in remote, the front panel REMOTE indicator lights. When the

5343A is addressed to talk, the front panel TALK indicator will light. When the 5343A is
addressed to listen the LISTEN indicator will light.

3-24
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3-89. 9825A PROGRAM EXAMPLES

3-90. The following 9825A program examples are illustrative of 5343A programming:
EXAMPLE 1

This program assumes the range switch was set to 0.5—26.5
GHz before the program was executed. The program puts the
5343A in AUTO, 10 kHz resolution, HOLD, and “wait until
addressed” output mode. Program takes a measurement
{trg 702) and reads it into the A register. After waiting 500 ms,
the program loops back to the next trigger, then read state-
ment. Observe the action of the GATE, REMOTE, TALK, and
LISTEN lamps.

EXAMPLE 2

This program also assumes the range switch was previously set
to the 0.5—26.5 GHz position. The program puts the counter
in AUTO mode, 10 Hz resolution, fast sample, and “only if
addressed” output mode. The program takes a measurement,
unaddresses the 5343A as a talker {(cmd 7, “—"") so that the
counter will continue making measurements at a fast rate,
and waits 500 ms until reading the next measurement.

EXAMPLE 3

This program sets a manual center frequency of 1 GHz (input
frequency =1.003 GHz), 1 Hz resolution, 0.5—26.5 GHzrange,
medium acquisition time mode, front panel sample rate con-
trol, and “output only if addressed”. Each reading is printed
on the 9825A printer. Input frequency is approximately
998 MHz.

| ! 3-25
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Printout

3-26

EXAMPLE 4

This program selects AUTO mode, 1 Hz resolution, front
panel SAMPLE RATE, high frquency input, medium acqui-
sition time, frequency offset “on”’, sets frequency offset at
2000 MHz, and “output only when addressed.” The measured
value is offset by 2000 MHz, output to and printed by the
calculator. Input frequency is approximately 998 MHz.

EXAMPLE 5

This program selects AUTO mode, 1 MHz resolution, front
panel SAMPLE RATE, high frequency input, medium acqui-
sition time, sets a multiplication factor of 3, and output “only
when addressed.” The measured value, as multiplied by a
factor of 3, is output to and printed by the calculator. Input
frequency is approximately 998 MHz.

{
1
|
1
i
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EXAMPLE 6

This program selects TOTALIZE mode and “output only when
addressed.” The next line (1) reads this into the A register and
it is printed. The “wait” statement gives the 9825A Printer
a chance to print the count. The printout is of a low fre-
quency pulse generator operating at about 2 Hz.

EXAMPLE 7

The program uses the automatic offset feature. Line @ sets
AUTO mode to allow automatic signal acquisition to 1 Hz
resolution and front panel SAMPLE RATE control. Once
acquisition takes place, MANUAL mode is used to shorten
measurement time. A 2-second “wait” statement allows time
for the 5343A to do this. Line 2 commands automatic offset,
high frequency input, and “output only when addressed.”
Lines 3, 4, and 5 handle the read and print details, and
loop back. The printout shows drift of an 8640B Signal
Generator set at about 1 GHz. Numbers are in Hz.

3-27
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EXAMPLE 8

This program demonstrates use of the programmable
Digital-to-Analog Converter. Line @ selects AUTO mode,
1 Hz resolution, front panel SAMPLE RATE, and sets the DAC
to convert digits 3, 4, and 5. A DVM attached to the DAC
OUT connector on the rear panel of the 5343A would indi-
cate 9.99V for the “999” in digits 3, 4, and 5. For the “009"
in digits 3, 4, and 5, the DVM would indicate 8V.

!
|
!
|
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3-91. HP-IB PROGRAMMING NOTES

; 3-92. The HP-IB output is affected by input signal level as follows:

a. For input signal levels greater than or equal to specified sensitivity, the 5343A outputs
measurement data as described in paragraph 3-86.

b. For input signal levels less than the actual sensitivity by 0.1 dB or more (or for no input),
the counter outputs zeros when addressed to talk. ’

c. Forinput signal levels just on the edge of the counter’s actual sensitivity (approximately
a 0.1 dB band), the detectors which indicate sufficient signal level for counting may
become intermittent resulting in very long acquisition times. The counter’s display holds
the previous reading during the prolonged acquisition but the counter will not output
any data when addressed to talk. This will hang up the program at theread statement. To
overcome this problem, use the procedure:

(1) To over the problem described in subparagraph ¢ above, when using the
9825A, use the “time’’ statement and “on err” statement to branch around the
read statement if it takes longer than a specified number of milliseconds to
complete an 1/0 operation. The following example program can be used when
there is more than one read statement in the program. If there is only one read
statement, then statement 2 could be deleted and the end of statement 7 could
simply cause the program to go to the statement after the read (in this case,
“gto 67):

EXAMPLE

Since this statement is in line 2, the program jumps to the
statement after the read statement.

r
¢

/Error 4 is time out error. Reset time and error jump.

When the 5343A took more than 1 second to make the
measurement, zeros are output.

!
|
/|
o
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3-92.

C.

(2) To overcome the problem described in subparagraph c above, when using any
controller (other than the 9825A), check SRQ to see if a measurement has been
complete. Allow an adequate number of iterations on the SRQ check to permit
the counter to complete the measurment and pull SRQ low. A flow diagram of
such an algorithm is:

TRIGGER 5343A

I

O ——N

THIS LOOP SHOULD TAKE
MORE TIME THAN N
MAXIMUM EXPECTED

MEASUREMENT TIME.
1+N — N
READ COUNTER
—_— A
N N
2> 1000

?
Y

0 —— A
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures in this section test the electrical performance of the 5343A using the speci-
fications in Table 7-1 as performance standards. Those specifications which are inherent to the
design (obvious during operation) are not covered in these tests. For example, worst case acquisi-
tion time is determined by the period of the sweep and the length of the pseudo-random
sequence. If the counter acquires the signal, it must bave acquired itinatime less than specified.

4-3. OPERATIONAL VERIFICATION

4-4. The abbreviated checks given in paragraphs 4-12 through 4-15 can be performed to give a
high degree of confidence thatthe 5343A is operating properly without performing the complete
performance test. The operational verification should be useful for incoming QA, routine
maintenance, and after instrument repair. The Option 004 DAC test is contained in para-
graph 4-16. The Option 011 HP-1B Verification Program is described in paragraph 4-17.

4-5. COMPLETE PERFORMANCE TEST

4-6. The complete performance test is given in paragraphs 4-24 through 4-33. All tests can be
performed without access to the inside of the instrument.

4-7. EQUIPMENT REQUIRED

' 4-8. Equipment required for the complete test and operation verification is listed in Table 1-4.

Any equipment which satisfies the critical specifications given in the table may be substituted for
the recommended model numbers.

4-9. TEST RECORD

4-10. Results of the operational verification may be tabulated on the Operational Verification

Record, Table 4-1. Results of the performance test may be tabulated on the Performance Test
Record, Table 4-5.

4-11. OPERATIONAL VERIFICATION PROCEDURES

4-12. Self-Check

a.  Select 1Hz resolution, AUTO mode, and 500 MHz—26.5 GHz range. Set self-check mode
and verify counter displays 75.000 000 MHz X1 count.

b. Set 5343A to 10 Hz—500 MHz range. Connect rear panel FREQ STD OUTPUT to front

panel BNC input. Select 50Q impedance. Verify that the 5343A counts 10.000 000 MHz %1
count.

4-1
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Table 4-1. Operational Verification Record

5343A S/N Date
PARAGRAPH RESULTS
NUMBER TEST
PASS FAIL
4-12 Self-Test
4-13 10 Hz—500 MHz Input Sensitivity Test (500/1 MQ):
500: 10 MHz
500: 100 MHz
500: 520 MHz
1TMQ: 25 MHz
4-14 500 MHz—26.5 GHz Input Sensitivity Test:
500 MHz—12.4 GHz
12.4 GHz—18 GHz
18 GHz—26.5 GHz
4-16 DAC Output Test
{Opt. 004 only)
4-17 HP-IB Verification
(Opt. 011 only)

4-13. 10 Hz—>500 MHz Input Sensitivity Test, 5000/1 MQ

Setup:

HP 8620C
SWEEPER

HP 86222A

HP 436A
POWER METER
HP 11667A
POWER SPLITTER

HP 8481A
POWER SENSOR

Set the 5343A to 10 Hz—500 MHz range and 50).

Set 8620C to 10 MHz and alevel of ~19.3dBm (25 mV rms) as measured on
the 436A Power Meter. Measure actual sensitivity and verify that the
5343A counts at 10 MHz, 100 MHz, 520 MHz, and record on operational
verification record (Table 4-1).

Disconnect 11667A and connect 8481A directly to 86222A output. Set
8620C to 25 MHz at a level of -19.3 dBm (25 mV rms).

Disconnect 8481A from 86222A output. Switch 5343A to the 1 MQ
position. Connect 86222A output to 5343A 10 Hz—500 MHz input
(86222A supplies 25 mV rms into 5002 or 50 mV rms into 1 MQ).

Verify that the 5343A counts 25 MHz at 50 mV rms and record on oper-
ational verification record (Table 4-1).



https://www.manualsplus.com/

Model'5343A
Performance Tests

4-14. 500 MHz—26.5 GHz Input Sensitivity Test

4-15. The following test is in two parts, Setup a. for 500 MHz—18 GHz and Setup b. for

18 GHz—26.5 GHz.

Specifications:

Description:

Sensitivity = -33 dBm, 500 MHz—12.4 GHz
= _28 dBm, 12.4 GHz—18 GHz
= -23 dBm, 18 GHz—26.5 GHz

The 5343A is set to the 500 MHz—26.5 GHz range and asignal at the rated
sensitivity is applied to the APC-3.5 connector. The frequency is slowly
varied over the range of 500 MHz to 12.4 GHz and the 5343A is checked
for proper counting. The output level of the test generator is set to the
second value, the frequency is slowly varied from 12.4 GHz to 18 GHz,
and the 5343A checked for proper counting. The test setup is

changed to Setup b. to test the -23 dBm, 18 GHz to 26.5 GHz input.

Setup a. 500 MHz—18 GHz:

=
(]

£ ot i o e e i k|

=
[ ] [ ] ]
)

HP 8620C
SWEEPER

HP 84948
ATTENUATOR
0-11d8

POWER METER

HP 848tA
POWER SENSOR

HP 11667A
POWER SPLITTER

(=== —— —
HP 84958
ATTENUATOR
0 -70d8

Set the 5343A to the 500 MHz—26.5 GHz range, AUTO mode.
Connect the equipment as shown in Setup a.

Set the 8620C with the appropriate plug-in (86222A for 500 MHz to 2GHz,
86290A for 2 GHz—18 GHz) and the 8495B step attenuator to the rated
sensitivity as measured on the 436A.

Slowly increase the 8620C frequency over the range and verify that the
5343A counts properly.

Measure actual sensitivity at 500 GHz, 1 GHz, 5 GHz, 10 GHz, 12.4 GHz,
15 GHz, 17 GHz, and 18 GHz. (Check actual applied power each time
frequency is changed.) Enter on operational verification record
(Table 4-1).

4-3
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Setup b. 18 GHz—26.5 GHz

8690B 8696A

ADAPTER
FEMALE/FEMALE
(1250-1709)

432A

K752A

KA486A
THERMISTOR
MOUNT

RG-141A/U
(<12 INCHES)

| NARDA 46088

K382A
ATTENUATOR

5343A settings are same as in Setup a.

Set 8690B SWEEP SELECTOR to cw, 8696A Power Level @ or Leveled
Power. i

Set K382A attenuator to 40 dB.

Apply power to 8690B and set frequency to 18 GHz; set output to @ dBm
on 432A. :

Adjust calibration factor on 432A as required.
Adjust K382A attenuator for a reading of -25 dB.

Slowly increase the 8690B frequency from 18 to 26.5 GHz and verify that
the counts properly.

Measure actual sensitivity at 18, 20, 22, 24, and 26 GHz and enter results ¥
on operational verification record (Table 4-1).
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4-16. Option 004 Digital-To-Analog Converter (DAC) Output Test
Specification: Accuracy = £5 mV, 0.3 mV/°C (from 25°C).

Description: The 5343A is set to the 500 MHz—26.5 GHz range and a 999 MHz signal is
applied to the APC-3.5 connector. A DVM is connected to the DAC OUT
connector on the rear panel. The front panel keyboard is used to select
digits 999 and the DVM observed for an indication of 9.99 volts dc. Then
the 000 digits are selected and the DVM observed for @ volts dc.

Setup:
T~

|

[
1 — I
i DDOODO 0D000OD [

HP 3465A
DIGITAL MULTIMETER

HP 8620C
SWEEPER HP 86222A

T T
bbb bd b boaebd
= o -

o Set the 5343A to the 500 MHz—26.5 GHz range, AUTO mode.
¢ Connect DVM to DAC OUT, set DVM to 20V range.

¢ Set the generator to 999 MHz as indicated on 5343A display.
¢ On 5343A keyboard, press:

SET SHIFT DAC

0 3

¢ Observe DMV for indication of 9.99 +0.01. Enter on operational verifi-
cation record (Table 4-7).

¢ On 5343A keyboard, press:

SET  SHIFT DAC

JU L)L
¢ Observe DVM for # +0.01. Enter on operation verification record

(Table 4-1).
¢ On 5343A keyboard, press:

SET SHIFT DAC

| JOU G

¢ Observe DVM for 9.00 £0.01. Enter on test record (Table 4-7 or Table 4-5
as applicable.

4-5
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4-17. Option 011 HP-IB Verification Program

4-18. The 9825A program listed in Table 4-2 exercises the 5343A through various operating
modes, described below, via its HP-1B Interface. If the 5343A successfully completes all phases of
the verification program, then there is a high probability that the HP-1B Interface (A15 assembly)

is working properly. if the 5343A does not respond as described, refer to HP-1B troubleshooting
in Section VI,

4-19. To perform the verification, set up the 5343A as shown below (DVM used for Option 004
{DAC) only) and set its rear panel address switches to address #2. Set the 8640B to 1 GHz.

HP-1B CABLE
DVM HP 3465 98034A HP-1B INTERFACE
#(SET TO ADDRESS 7)
T
4

)

5

DDO0J0 I00N300

FREQ STD OUT

IMPEDANCE
SELECT =50()

SIGNAL GENERATOR HP 8640B (1GHz}

RF OUTPUT

5343A ADDRESS SWITCHES

SET TO 02:
TALK ONLY — —4a
(-
As—| O
)
—a
B
M—| e
10

*9825 should have either the 98213A General 1/0 ROM or the 98214A Plotter-General 1/O-Extended 1/0 ROM

4-20. The program listed in Table 4-2 may be keyed into the 9825A or may be loaded from a
HP-IB Verification Cassette, HP P/N 59300-10001, (Revision ] or later) which also contrains HP-1B
verification programs for the 59300 series of instruments. To run the program on the cassette,
insert the cassette into the 9825A, load file @, and press RUN. Enter “5343” when the instrument
model number is requested and select code ‘782" when select code is requested. The 9825A will
then load the 5343A verification program into memory.

P |
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4-21. Apply power to the 5343A and verify that the counter powers up in AUTO mode and
REMOTE off. Verify that the range switch is placed in the 500 MHz—26.5 GHz position.
Set SAMPLE RATE control full ccw.

4-22. The program goes through 16 check points for the standard instrument and an additional
2 check points for the DAC Option 004. The information in Table 4-3 tells what occurs during
each test and what should be observed by the operator if the test has been successfully com-
pleted. At the conclusion of each test, the program stops and display the current check point.
To advance to the next test, simply press CONTINUE. If it is desired to repeat a test, set the
variable L to 1 via the keyboard (1—L EXECUTE). To go on to the next test after looping, set L
back to @ when the program halts (8—L EXECUTE). Record on operational verification record
(Table 4-1), or performance test record (Table 4-5) as applicable.

4-23. Table 4-4 is a sample printout from the 9825A.

Table 4-2. Model 9825A Program

0: dim C5[40]);dsp ‘“MODEL 5343A Freguency Counter";wait 2000

1: “code“:ent "select c06e?(7XX)..CONTINUE“,S

2: if s=721;dsp "error :calculator address";wait 1000;9to “code”
3: if $>730;dcp "out of address range+high";wait 1000;gto "ccde®
4: if S<700;dsp "out of address range+low";wait 1000;gto “code®
5: Gev “"ctr",S;prt "5343A HP-IB TEST" ;spc 2

6: prt " » “CHECK POINT 1"

7: rem "ctr';beep

8: prt “*QEMOTE ON","*LISTEN ON", "*AUTO ON";spc 2

9: dsp "CHECK POINT 1__ press CONTINUE" ;stp

10: if L=l;gto 7

11l: prt " »,"CHECK POINT 2";spcC 2

12: wrt "ctr™,"M";beep

13: dsp "MANUAL MODE" ;wait 5000

14: wrt "ctr®,"AU";beep

15: prt "*MANUAL of £","*AUTO on";spcC 2

16: dsp "CHECK POINT 2--Press CONTINUE"

17: stp
18: if L=l;gto 12 -
19: prt " # , "CHECK POINT 3";spc 2

20: wrt "qtr“,"OMl";beep:dsp “FREQ OFFSET mode";wait 5000
21: wrt "ctr®,"OMO";beep M

22: prt “*OFS[MHZ] off";spc 2

23: dsp "CHECK POINT 3-~-Press CONTINUE"

24: stp
25: if L=l;gto 20
26: prt " «, "CHECK POINT 4":spc 2

27: wrt "Ctc®, Lo ;beep:;dsp "Low Range"jwait 5000
28: red "ctr",A

29: wrt “"ctr®,"H";beep;:;dsp “gigh Range":wait 5000
30: red “"ctr",B

31: prt "*Low Range=",A,"*High Range=",B;spc 2
32: dsp "CHECK POINT 4--Press CONTINUE®

33: stp

4-7
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Table 4-2. Model 9825A Program (continued)

64:
652
66:
67z
682
69:
70:
71:
72:
73:
i4:
75:
76:
77:
78 ¢
79:
80;
81:
82:
83:
84:
85:
86:
87:
88:
89:

if L=l;ato 27

prt " ", "CHECX POINT 5";snc 2

wrt "ctr”,"0S";beep;dsp “Short Acquisition Time":wait 5000
wrt “ctr","QM";beep;dso "Medium Acquisition Time®:wait 5000
wret Yctr","QL";beep;dep "Long Acguisition Time" wait 5000
wrt “ctr"“,"QsS*

prt "*ASTERISK off","*POUND SIGN off";spc 2

dep "“CHECK POINT S5--Press CONTINUE®

stp

if L=1;9to 36

prt ", "CHECK POINT 6";spc 2
dsp “Disconnect Microwave Input (Cont)";stp
3+X

fmt 1,"SR*",£.0,"SR1";wrt "ctr.1",X;beep

X+l+X;wait 3000;if X=10;gto +2

gto -2

prt “*R&S 1 NHZ"

dsp "CHECK POINT 7--Press CONTINUE"

spc 2;stp

if L=1;gto 46

prt ", "CRECK POINT 7";spc 2

prt "Enter Manual' ,"Center Frequency";spc 2

ent X;fmt 3,"SM",f_.0,"E"

if X<5e2 or X>1.8e4;prt "LIMIT ERROR" ;gto -2

wrt "ctr.3",X

spc l;prt “"Recall Center","Freq";spc l;fxd 0

prt "Does Center Ffreg=",X

dsp "CHECK POINT 8--Press CONTINUE":soc 2;stp

if L=1;g9to 55

prt ¢ ",“CHECK POINT 8", "Enter freguency"
prt “Offset[MHZ]";spc 2

ent X;fmt 4,"SOM",f.6,"E";wrt “ctr.4%,X

fxd 6;prt "Recall OFS{MHZ]";soC l;prt "Does OFS{MHZ]=*,X
dsp "CHECK POINT 9--Press CONTINUE" ;spc 2;stp

if L=1;qto 64

prt " %, "CHECK POINT 9";spc 2

dsp "Reconnect Microwave Input*;wait 3000

dsp “"Press CONTINUE";stp

wrt “ctr",“AUOMOHSROT1"®

trg "ctr";wait 4000;trg “ctr “;beep;wait 4000;trg "ctr";beep
prt "2 Measurements--Hold":spc 2

wrt “ctr”,“RESRITO0";prt "Vary SR Pot";spc 2

dsp “"Press CONTINUE";stp

wrt “ctr®,®T2%

prt "Fast Sample“;spc 2;dsp “Press CONTINUE";stp

wet “ctr®,"T3";beep;wait 4000;wrt “ctr","T3";beep;wait 4000
wrt "ctr®,"T3";beep

prt “3 Measurements--sampole then hold®;spc 2

dsp “CHECK POINT 10--Press CONTINUE";stp

if L=l:qto 72

prt * ", "CHECK POINT 10";spc 2

wrt “ctr","AUHSR3TUST1" -dsp "Only if Addressed“;wait 5000
red “ctr",A;beep:prt "Freg=",A

wret "ctr®,"sr2®

dsp “"Wait Until Addressed";wait 5000;beep

red "ctr”,A;prt "Freo=",A;jspc 2
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Table 4-2. Model 9825A Program (continued)

90: dsp “"CHECK POINT ll--Press CONTINUE";stp

91: if L=l;gtc B85

92: ort “,"CHECK POINT 11"

93: wrt “"ctr*,*ST1"

94: prt "Enter*,"Multiplication®,"Factor™;spc 2
$5%: ent X;fmt 2,°S.°,f.0,"E"

96: if X<1 or X>99;prt "LIMIT ERROR“;gtc -2

97: wrt "ctr.2".,X

98: prt "Note Counter®,"Readout";soc 2

99: dsp "CHECK POINT 12--Press CONTINUE";stp

100: if L=l;gto 94

101: prt * ", "CiECK POINT 12"

10Z: wrt “ctr™,"RE";wait 200

103: wrt "ctr","AUCK1"

104: prt "Totalize Mode On", "Observe Counter Display”ispc 2
105: wait 500C

106: wrt “"ctr*,"CMO";prt "Totalize Mode","Off";spc 2
107: dsp “CHECK POINT 13--Press CONTINUE";stp

108: if L=l;gto 103 .

109: prt " ____"+"CHECK POINT 13";spc 2
110: wrt "ctr","sSwPl"

111: prt “Sweep Mode On";spc 2

112: wait 800C

113: wrt "ctr”™,"SWPO";prt "Sweep Mode Off";spc 2
114: dsp “CHECK POINT l14--Precss CCONTINUEY;stp

115: if L=1l;gtoc 110

116: prt " “,"CHECK POCINT 14" ;spc 2
117: wrt "ctrc®*,“ST2"

118: rds("ctr"}+A;dso A;prt “Status=",A;spc 2

119: trg “ctr”;beep;wait 2000

120: rds(“ctr")+~A;dsp A;prt “Status=",A;spc 2

121: wrt "ctr“,"ST1"

122: dsp "CHECK POINT 15--Press CONTINUE";stp

123: if L=l;gto 117

124: prt " ", "CHECK POINT 15" ;spc 2
125: 1cl “ctr";beep -
126: prt "REMOTE OFF" ;spc 2;dsp "CHECK POINT l6--Press CONTINUE" ;stp
127: if L=1l;9to -2

128: prt *,"CHECK POINT 16" ;spoc 2
129: rem "ctr";dsp “REMOTE ON"

130: llo 7;beep;prt "Local Lockout on";spc 2

131: dsp "Press CONTINUE";stp

132: lcl 7;prt “return to LOCAL";spc 2

133: prt "REMOTE off";spc 2

134: if L=l:gto 12°¢

13%; ent “D/A OFTION INSTALLED? (YES or NO)",CS;if CS="YES";:;gto +2
136: dsp "END";prt “END"jspc 2:stp

137: spc 4;prt "D/A OFTION 004" ;spc 2

138: prt “ “, “CHECK POINT 1";soc 2
139: rem "Ctr";wrt "ctr","ASBD3TO";beep

l4u: dsp "Connect DVM to D/A Cutput (Cont)";stp
141: dsp "Set input to 1000 Mhz(Cont)":stp

142: prt "Note D/A output;0.00 volts?";spc 2

143: prt v __","CHECK POINT 2";spc 2
144: dsp “"Precs--CONTIKUE";stp

145: dsp "Set input tc 999 Mhz(Cont)":stp

146: prt “"Note D/A output;9.99 V2% ;soc 2

147: if L=1l;gto 135

148: dsp “End Of Test“;prt "End Of Test";spc 23wait 5000
*32301
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Table 4-3. Model 9825A Program Description

—
CHECK POINT TEST OBSERVE ON 5343A
NOTE
Read description below prior to pressing CONTINUE.

1 Remote Front panel REMOTE, LISTEN, AUTO should light.

2 Manual/Auto Front panel MANUAL should light for approximately 5 seconds while AUTO
goes off. At conclusion of test, AUTO light should be on.

3 Frequency Offset- | Front panel OFS (MHz) should light for approximately 5 seconds then go off.

On/Off

4 Range, Low/High, The counter should display a low range count of 10 MHz (low range input
signal) for approximately 5 seconds and then a high range count of 1 GHz
{high range input signal). The TALK lamp should also light as 5343A trans-
mits measurements to the 9825A.

5 Acquisition Time Front panel # sign should light for approximately 5 seconds to indicate

Short/Medium/Long | medium acquisition time, then front panel asterisk (*) should light for about
5 seconds, to indicate long acquisition time.
NOTE
Remove high frequency input signal (500 MHz—26.5 GHz)
during steps 6, 7, and 8.
6 Resolution - The counter should display the 75 MHz check frequency (CF) with resolution
1 Hz to 1 MHz from 1 Hz to 1 MHz. Each beep from calculator decreases resolution by one
decade. There is approximately a 3-second wait between each change.

7 Set Manual Center | When the 9825A displays X?, enter a manual center frequency (on the 9825A

Frequency keyboard) in MHz (no decimal points), between 500 MHz and 18000 MHz.
Press CONTINUE. Verify that the counter was set to this manual center fre-
quency by pressing RESET, RECALL, then press and hold MANUAL. For
example, if 12345 is entered (12.345 GHz manual frequency), then 12.345 GHz
should be displayed by the counter when the manual center frequency
is recalled.

8 Set Offset Frequency | When the 9825A displays X?, enter a frequency offset in MHz (decimal
points allowed). Press CONTINUE. Verify that the counter was set to this
frequency offset by pressing RESET, RECALL, then press and hold OFS (MHz).
For example, if 1234.5678987 is entered, then 12.345678987 GHz should be
displayed by the counter when the frequency offset is recalled.

NOTE
Reconnect high frequency input signal (500 MHz—26.5 GHz)
at this point.
9 Sample Rate — Hold, ] For each beep of the calculator, observe that the 5343A GATE lights. After
Front Panel Control, | the second measurement, the 5343A is programmed for front panel control.
Fast Sample, Vary the front panel SAMPLE RATE pot and observe the change in GATE
Sample and Hold delay. Press CONTINUE and the 5343A is programmed for fast sample. Verify
that the front panel pot has no effect (there is minimum time between mea-
surements). Press CONTINUE and the 5343A is programmed for Sample and
Hold. Before each beep from the 9825A, the 5343A is sent T3 which takes
one measurement and holds.
NOTE
Resolution is set to 1 MHz to enable faster gate times and
better visibility of control action.

[nl

Ci
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Table 4-3. Model 9825A Program Description (continued)

CHECK POINT

TEST

OBSERVE ON 5343A

10

"

12

13

14

15

16

DAC
Option 004

Checkpoint 2

Only lf/Wait
Until Addressed

Multiply

Totalize

Sweep

Status Byte

Go To Local

Local Lockout

DAC Lower Limit

DAC Upper Limit

At the start of this test, the 5343A is placed in the ONLY If addressed
mode. The GATE light should continually light, indicating that measurements
are continually being made until the 5343A is addressed to talk. The counter s
addressed to talk and the value is printed. The counter is then placed in WAIT
UNTIL addressed. The GATE light should go out after the first measure-
ment and remain out, indicating that the first measurement is being saved
until the counter is addressed to talk. It is then addressed to talk and the
value is printed by the printer. Note action of the TALK lamp.

When the 9825A prints “enter x”’ enter a multiplication factor (on the 9825A
keyboard) between 1 and 99 (no decimal points allowed). Verify that the
counter reads “x” times the original input frequency, ie., if 1 GHz is
applied, the counter should read 3 GHz.

NOTE

The “RESET, RECALL, decimal point’” keyboard routine to
recall the entered factor will not work. When RESET is pressed,
the factor is RESET to 1.

When the 9825A prints “Totalize Mode on”, the 5343A is “open gate”
(observe GATE lamp is on) and the pulse generator output is totalized on
the display. This continues for approximately 5 seconds.

When 9825A prints “Sweep Mode on”, observe slow blinking SWP M key
indicator and blank display. This will occur for 8 seconds; at that point,
the 9825A will command “Sweep Mode off” and print this command.

The 5343A is put in HOLD and serial poll mode. Its status byte is displayed by
the 9825A. After approximately 5 seconds, the 5343A is triggered and a
measurement is taken. The status byte displayed by the 9825A should change
from 0 to 80, indicating that the 5343A has taken a measurement.

LCL 702 is issued. The front panel REMOTE light should go off. Listen light
will still be on.

The 5343A is returned to remote control and the local lockout command is
issued. When the 9825A displays “press CONTINUE”, press RESET on the
5343A and verify that the counter remains in REMOTE. Press CONTINUE
on the 9825A and Icl 7 is issued. Verify that the 5343A goes to local.

When 9825A displays “DAC Option installed?” Press YES, CONTINUE. When
9825A displays “connect DVM to DAC output”, connect a digital voltmeter
to the DAC OUT jack. Set DVM to DCV, 20V range. Press CONTINUE and
the 9825A will display “set input to 1000 MHz". Adjust the input signal fre-
quency to 1000 MHz. Program sets digits 3, 4, and 5to be converted (counting
from left end of display). Thus, a 5343A display of 1000 MHz should result
in a DVM reading of zero volts.

Set input frequency to 999 MHz. DVM output should change to 9.99V.
Adjust frequency across the range of 1000 to 999 MHz to verify tracking of
DAC.

4-1
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Table 4-4. Sample Printout

33428 HP-IE TES

0w
—d

CHECE POINMT 1
*REMOTE OH
#LISTEH OH
*ARUTDO OH

#MAMUAL of f
HUTD an

CHECE POINT 2

#0OFSIMHZY  off

CHECE POIHT 5

*ASTERISE  off
#POUND SIGH off

CHECE FOINT &

#RES 1 MHE

CHECE POINT 7

Ernter Manual
Center Fredauency

Fecall Center
Frea

CHECK POINT &
Enter fredusncry
OFfset [MHZ]

fary SE Foaot

Fast Sanmrls

Heosursmentzs—-

zamele then hold

CHECK FOINT 11
Enter
fultislication

factaor

Hote Coaunter
FEoadout

CHECK FOINT 12
Totalize Haode On

rue Counter

Sweer Mode OFfF

CHECK POIHT 14

Statys= 8

Statys=

CHECE POIHT 15

REMOTE OFF

CHECK FOIHT 15

Local Lockout an

Feturn tao LOCAL

EEMOTE off

—
2]

L/ QFTION a8a4

Hote 070 outeuts
3 owalts?

CHECK FOINT 2

= 050 cutputs
3 "

Erd OFf Test
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(: 4-24. PERFORMANCE TEST PROCEDURES

Specification:

Description:

4-25. 10 Hz—500 MHz Input Sensitivity Test, 500}

500 position, sensitivity = 25 mV rms for frequencies from 10 Hz—520
MHz.

The 5343A is set to the 10 Hz—500 MHz range and a signal at the rated
sensitivity is applied to the BNC input. The frequency is slowly swept up
to 10 MHz at constant level and the 5343A reading is checked for the
proper count. For the range of 10 MHz to 520 MHz, a different genrator
is used.

Setup a: 10 Hz—10 MHz

HP651B

TEST OSCILLATOR | . 0%

OUTPUT

Set the 5343A to 500, 10 Hz—500 MHz range, 1 Hz resolution.
Set 651B to 10 Hz and 25 mV rms.

Increase the frequency of the 651B and verify that the 5343A counts
proper frequency from 10 Hz to 10 MHz.

Measure actual sensitivity by decreasing the 651B level until the 5343A

gives an unstable count at these frequencies: 10 Hz, 1 kHz, 500 kHz,
5 MHz, 10 MHz. Enter on performance test record (Table 4-5).

Setup b: 10 MHz—520 MHz

[

& P
® e ® ® (]

— — —

00= —00|[®:-j00]

HP 8620C
SWEEPER

HP 86222A HP 436A

POWER METER

HP 11667A
POWER SPLITTER

HP 8481A
POWER SENSOR

5343A settings remain unchanged.
Set 436A power meter for AUTO range and dBm mode.

Set the 86222A for INT leveling and adjust the output power level for a
436A reading of -19.3 dBm (25 mV rms into 500)).

Increase the frequency of the 8620C over the range of 10 MHz to 520
MHz and verify that the 5343A counts proper frequency. Use 436A to
verify input power.

Measure actual sensitivity at 50 MHz, 250 MHz, 520 MHz, and enter on
performance test record (Table 4-5).

4-13
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4-26. 10 Hz—500 MHz Input Sensitivity Test, 1 M)

Specification:

1 MQ position, sensitivity = 50 mV rms for frequencies from 10 Hz—
25 MHz.

Setup a. 10 Hz—10 MHz

*Q

@@@

©
_
L
i
Imn;
ARNS
T
oo ® ®

& paodoa @)

{11
90
‘o )

aooo

HP 6518
TEST OSCILLATOR

HP 1740A
OSCILLOSCOPE

BNC TEE

Set the 5343A to 1 M2, 10 Hz—500 MHz range.
Set the 651B to 10 Hz and adjust level for 141 mV p-p signal (50 mV rms).

Increase the frequency of the 651B and vetify that the 5343A counts
proper frequency from 10 Hz to 10 MHz.

Measure actual sensitivityat 10 Hz, 1kHz, 500 kHz, 5 MHz, and 10 MHz by
monitoring p-p voltage on oscilloscope. Enter on performance test
record (Table 4-5).

Setup b. 10 MHz—25 MHz

i

HP 8620C
SWEEPER

4-14

- 0952 ©
e e e
9] p A
4 , ‘
00— — —o00|®--joe] 55 @ (o B, @ & @ ¢
_ ‘o s 8 9 @ o
HP 86222A HP 1740A
OSCILLOSCOPE

BNC TEE

5343A settings remain unchanged.
Adjust 86222A output for a 141 mV p-p (50 mV rms) reading on the 1740A.

Increase the frequency of the 8620C from 10 MHz—25 MHz and verify
that the counter counts properly. Monitor the output level on the oscil-
loscope for 141 mV p-p (30 mV rms) over the range.

Measure actual sensitivity at 15 MHz, 25 MHz, and enter on perform-
ance test record (Table 4-5).
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' 4-27. 500 MHz—26.5 GHz Input Sensitivity Test

' Specifications: Sensitivity = -33 dBm, 500 MHz—12.4 GHz
= -28 dBm, 12.4 GHz—18 GHz
= -23 dBm, 18 GHz—26.5 GHz

Description: The 5343A is set to the 500 MHz—26.5 GHz range and asignal at the rated
sensitivity is applied to the APC-3.5 connector. The frequency is slowly
varied over the range of 500 MHz to 12.4 GHz and the 5343Ais checked
for proper counting. The output level of the test generator is set to the
second value, the frequency is slowly varied from 12.4 GHz to 18 GHz,
and the 5343A checked for proper counting. The test setup is changed
to Setup b. to test the -23 dBm, 18 GHz to 26.5 GHz input.

Setup a. 500 MHz—18 GHz:

6 Qoo a o o
ioo_,-,.-.,o@ l_@e
HP 8620C HP 86222A HP 436A

SWEEPER OR POWER METER
‘ HP 86290A
HP 8481A
POWER SENSOR
HP 11667A
POWER SPLITTER
HP 84948
ATTENUATOR [~ o) I=N [ o B>
0-11dB = = >
HP 84958
ATTENUATOR
0-70dB

. Set the 5343A to the 500 MHz—26.5 GHz range, AUTO mode.

. Connect the equipment as shown in Setup a.

. Setthe 8620C with the appropriate plug-in (86222A for 500 MHz to 2 GHz,
86290A for 2 GHz—18 GHz) and the 84958 step attenuator to the rated
sensitivity as measured on the 436A.

. Slowly increase the 8620C frequency over the range and verify that the
5343A counts properly.

. Measure actual sensitivity at 500 GHz, 1 GHz,5 GHz, 10 GHz, 12.4 GHz,
15 GHz, 17 GHz and 18 GHz. (Check actual applied power each time
frequency is changed.) Enter on performance test record (Table 4-5).

4-15
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4-16

Setup b.

18 GHz—26.5 GHz

86908 B696A

ADAPTER
FEMALE/FEMALE
(1250-1709)

432A

K752A |
| NARDA 46088
KA86A K382A
THERMISTOR [1 ATTENUATOR
MOUNT

RG-141A/U
{< 12 INCHES)

5343A settings are same as in Setup a.

Set 8690B SWEEP SELECTOR to cw, 8696A Power Level @ or Leveled
Power.

Set K382A attenuator to 40 dB.

Apply power to 8690B and set frequency to 18 GHz; set output to 8 dBm
on 432A.

Adjust calibration factor on 432A as required.
Adjust K382A attenuator for a reading of -25 dB.

Slowly increase the 8690B frequency from 18 to 26.5 GHz and verify
that the 5343A counts properly.

Measure actual sensitivity at 18, 20, 22, 24, and 26 GHz and enter results
on performance test record (Table 4-5).
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4-28. FM Tolerance Test

Specifications:

Description:

Setup:

6 MHz peak-to-peak (FAST)
20 MHz peak-to-peak (MEDIUM)
50 MHz peak-to-peak (SLOW)

The FM tolerance specification indicates the worst case FM deviation
which can be present on a carrier that the counter can acquire and
count. If the deviations are symmetrical about the carrier, then the
counter averages out the deviations and displays the carrier frequency.

A rear panel switch controls the acquisition time (fast, medium, slow).

In this test, a function generator is used to FM the 8620C and the output is
examined on a spectrum analyzer to measure the peak-to-peak devi-
ation. The amplitude of the modulating waveform is adjusted for a 6 MHz
p-p deviation, a 20 MHz p-p deviation, and a 50 MHz p-p deviation.

EXT IF OUT

FM INPUT

o 60— — —00 [p--00]

HP 6518
TEST OSCILLATOR

HP8620C HP86230A
SWEEPER

HP 1417/8554B/8552A/B

Set 86290A to 4 GHz at -5 dBm.

Put 5343A in 500 MHz—26.5 GHz range and AUTO mode. Observe IF
OUT on the spectrum analyzer. Set 5343A to MANUAL mode to setup
peak-to-peak deviation.

2 MHz/div.
100 kHz BW
Ref Level =0 dBm

IF =75 MHz
PRS = 6 MHz (Fast)
Signal = EXT IF out showing no modulation
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4-18

o Set the 5343A rear panel ACQ TIME switch to FAST (6 MHz p-p FM)
position,

. Apply modulating signal to EXT FM input on the rear panel of 86290A.
Use a 100 kHz sine wave of sufficient amplitude to give 6 MHz p-p FM
deviation as shown. (Modulating rate for this photowas 100 kHz.) Record
on performance test record (Table 4-5).

. Switch the counter from MANUAL to AUTO to verify that the counter
will acquire and count the signal. Turn RF off and back on at 8620C
sweeper as a further check in acquiring and counting the signal.

1 MHz/div.
30 kHz BW
Ref Level =0 dBm

IF =75 MHz

PRS = 6 MHz (Fast)

Signal = EXT IF out showing 6 MHz p-p
FM Deviation

. If deviations are symmetrical about center frequency, the 5343A will
average out the deviations and display the 4.0 GHz center frequency.

. Return to MAN mode. Increase amplitude of modulating waveform to
produce a 20 MHz p-p deviation as shown below (fm =100 kHz). Record
on performance test record (Table 4-5).

5 MHz/div.
100 kHz BW
Ref Level = 0 dBm

IF =75 MHz

PRS = 20 MHz (Medium)

Signal = EXT IF out showing 20 MHz p-p
FM Deviation

. Switch rear panel ACQ TIME switch to MED. Switch counter from MAN
to AUTO. Verify that the counter will acquire and count the signal.

. If deviations are symmetrical about the center frequency, the 5343A will
average out the deviations and display the 4.0 GHz center frequency. For
this case, the deviation is not symmetrical about the center frequency. To
verify that the counter has passed the test, check that the displayed fre-
quency is within 300 MHz of 4 GHz (if the N number computed is off
by 1 due to excessive FM, then the displayed frequency will be off by 300
to 350 MHz).
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' . Return to the MAN mode. Increase amplitude of modulating waveform
' to produce a 50 MHz p-p deviation as shown below {(fm = 100 kHz).
Record on performance test record (Table 4-5)

10 MHz/div.
300 kHz BW
Ref Level = 0 dBm

IF =75 MHz

PRS = 50 MHz (Slow)

Signal = EXT IF out showing 50 MHz p-p
FM Deviation

o Set rear panel switch to slow. Switch counter from MAN to AUTO.
Verify that the counter will acquire and count the signal.

. If deviations are symmetrical about the center frequency, the 5343A will
average out the deviations and display the 4.0 GHz center frequency. For
this case, the deviation is not symmetrical about the center frequency. To
verify that the counter has passed the test, check that the displayed fre-
quency is within 300 MHz of 4 GHz (if the N number computed is off
by 1 due to excessive FM, then the displayed frequency will be off by 300

\ to 350 MHz).
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4-29. Automatic Amplitude Discrimination Test '

Specification: The 5343A measures the largest of all signals present, providing tha‘t the i
signal is 6 dB above any signal within 500 MHz; 20 dB above any signal
not within 500 MHz.

Description: In this test, two microwave generators are used to providfa two signals
into the 5343A. The relative level of the two signals is at.ijusted. to the
specification and the 5343A must count the higher amplitude signal.

Setup:

HP 8620C
SWEEPER HP 86290A

B0~ — —066

GENERATOR 1 HP 436A
POWER METER
HP 11667A CABLE A |
POWER SPLITTER HP 83814
POWER SENSOR
GENERATOR 2
HP 84958 HP 849848
. ATTENUATOR ATTENUATOR
s’:v::::: HP 86222A 0 - 70d8 0-11dB

. Set generator 1to 18 GHzand at a level to deliver -5dBm to the 5343A. To
set this level, disconnect generator 2 from the 11667A and terminate that
input port of the 11667A with a 909A (Option 012) 500 termination. Con-
nect the 8481A to the 5343A end of cable A and adjust the 86290A output
for a -5 dBm reading.

. Set generator 2 to 500 MHz and at a level to deliver -25 dBm to the 5343A.
To set this level, disconnect generator 1 from the 11667A input (recon-
nect generator 2 to 11667A) and terminate the generator 1 input of the
11667A with a 909A 50Q termination. Connect the 8481A to the 5343A
end of cable A and adjust 86222A for a 0 dBm reading. Dial in 25 dB
attenuation using step attenuators.

U Connect both generators to the 11667A inputs. Connect cable A to the
5343A. Verify that the 5343A counts 18 GHz. Increase the level of gener-
ator 2 until the 5343A counts incorrectly — measure that level (by using
the same procedure described above)orsimply read the attenuator dials,
and record on test record.

4-20
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. Set generator 1to 2.5 GHz and at a level to deliver -5 dBm to the 5343A
using the technique described above. Set generator 2t0 2.0 GHz and ata
level to deliver -11 dBm to the 5343A using the technique described
above. Connect both generators to the 11667A and cable A to the 5343A.
Verify that the 5343A counts 2.5 GHz. Increase generator 2 level until
counter counts incorrectly — measure that level and record on test
record (Table 4-5).

4-30. Digital-to-Analog Converter (DAC) Output Test (Option 004)
4-31. Perform the procedures in paragraph 4-16.
4-32. HP-IB Verification Test (Option 011)

4-33. Perform the procedures in paragraph 4-17.

4-21
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Table 4-5. Performance Test Record

5343A S/N

Date

PARAGRAPH NO.

TEST

RESULTS

4-25

10 Hz—500 MHz Input Sensitivity (500):

10 Hz
1kHz
500 kHz
5 MHz
10 MHz
50 MHz
250 MHz
520 MHz

25 mV rms

4-26

10 Hz—500 MHz Input Sensitivity (1 M):

10 Hz
1 kHz
500 kHz
5 MHz
10 MHz
15 MHz
25 MHz

50 mV rms
(141 mV p-p)

4-27

500 MHz— 26.5 GHz Input Sensitivity:

500 MHz

1GHz

5 GHz

10 GHz

12.4 GHz

15 GHz

17 GHz

18 GHz

26.5 GHz

4-28

FM Tolerance:
FAST (6 MHz p-p)
MED (20 MHz p-p)

SLOW (50 MHz p-p)

Pass
Pass
Pass

4-29

Automatic Amplitude Discrimination:
17.5 GHz separation
500 MHz separation

20 dB
6 dB

4-30
(Option. 004)

DAC Output Test

4-31
(Option 011)

HP-IB Verification

4-22



https://www.manualsplus.com/

Model-5343A
Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments required to maintain the 5343A’s operating charac-
teristics within specifications. Adjustments should be made when required, such as after a per-
formance test failure or when components are replaced that may affect an adjustment.

5-3. Table 5-1is a list of all adjustable componentsin the 5343A and indicates the order in which
adjustments should be performed.

5-4. EQUIPMENT REQUIRED

5-5. The test equipment required for the adjustment procedures is listed in Table 7-4, Re-
commended Test Equipment. Substitute instruments may be used if they meet the critical
specifications.

5-6. FACTORY SELECTED COMPONENTS

5-7. Factory selected components are identified by an asterisk {*) in parts lists and schematic
diagrams. Refer to paragraph 8-36 for replacement information.

5-8. ADJUSTMENT LOCATIONS

5-9. Adjustment locations are identified in the component locators in the Section VIIi sche-
matic diagrams and in the top view of the instrument, Figure 8-21.

5-10. SAFETY CONSIDERATIONS

5-11. This section contains warnings that must be followed for your protection and to avoid

damage to the equipment.

WARNING l

MAINTENANCE DESCRIBED HEREIN IS PERFORMED WITH
POWER SUPPLIED TO THE INSTRUMENT, AND PROTECTIVE
COVERS REMOVED. SUCH MAINTENANCE SHOULD BE PER-
FORMED ONLY BY SERVICE-TRAINED PERSONNEL WHO ARE
AWARE OF THE HAZARDS INVOLVED (FOR EXAMPLE, FIRE
AND ELECTRICAL SHOCK). WHERE MAINTENANCE CAN BE
PERFORMED WITHOUT POWER APPLIED, THE POWER
SHOULD BE REMOVED.

BEFORE ANY REPAIR 1S COMPLETED, ENSURE THAT ALL
SAFETY FEATURES ARE INTACT AND FUNCTIONING, AND
THAT ALL NECESSARY PARTS ARE CONNECTED TO THEIR
PROTECTIVE GROUNDING MEANS.

5-1
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Table 5-1. Adjustments

REFERENCE
NAME DESIGNATOR | NAME POWER ORDER
1. Power Supply Should be done first
Adjustments in following order:
A21R27 — Set frequency of switching M.
regulator to 20 kHz.
A21R17 — Sets reference voltage (2)
against which +5V (Dy is
compared.
A19R5 — Sets current level at which (3)
shutdown occurs.
2. Main Synthesizer A8R22 — Sets free-run frequency of | Can be done anytime
Adjustment A8 Main VCO.
3. Offset Synthesizer Should be done after
Adjustments Main Synthesizer
adjustment in follow-
ing order:
A4R1 — Sets free-run frequency of (hH
A4 OFFSET VCO.
A6R1, A6R2 — Set center and extremes of (2
triangular search waveform
on A6.
4. IF Adjustments Can be done anytime
in following order:
A25A1R7 “BAL" Maximizes gain through (1
A25U2.
A25ATC19 — Sets rolloff at 175 MHz (2)
A11R1 “AMP” | Maximize gain through (3)
AT1U2.
A12R2 “B1” Maximize gain through (4)
A12U2.
A12R13 “B2" Maximize gain through (5)
Al12U4.
A12R7 “OFS” Sets level detector so coun- (6}
ter counts 1 GHz, -33 dBm.
5. Direct Count A3R8 — Adjust for maximum Can be done anytime
Adjustment sensitivity.
6. Digital-to- A2R25 GAIN Adjust maximum (9.99V) Can be done anytime
Analog (DAC) DAC output.
Adjustments- A2R27 OFFSET | Adjusts minimum (0V)
{Option. 004) DAC output.
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5-12. ADJUSTMENT PROCEDURES

5-13. Power Supply Adjustments
5-14. Adjust resistor A21R27 (20 kHz frequency) as follows:

a. Place A21 on extender board. Monitor A21TP2 with an oscilloscope.
b. Adjust A21R27 (bottom, right side pot) for a 50 (+1) us period as shown:

A21TP2

‘ 10,us

5-15. Adjust resistor A21R17, +5V (D) as follows:

With a 3465A Multimeter in the DAC VOLTS FUNCTION and 20V range, measure the dc
voltage of the -5.2V supply at XA21(5, 5). Adjust A21R17 for a -5.20 (-0.1, +0.05)V dc.

l WARNING l

PRIOR TO MAKING THE FOLLOWING ADJUSTMENT ON THE
A19 PRIMARY POWER ASSEMBLY, THE 5343A MUST BE
ISOLATED FROM THE POWER MAINS BY USE OF AN ISOLA-
TION TRANSFORMER, SUCH AS AN ALLIED ELECTRONICS
705-0165 (115/230V AC). CONNECT THE ISOLATION TRANS-
FORMER BETWEEN THE AC POWER SOURCE AND THE AC
POWER INPUT TO THE 5343A.

5-16. After adjusting resistors A21R27 and A21R17 (paragrahps 5-14 and 5-15), adjust resistor
AT9R5 (over-current threshold) as follows:
NOTE

The following adjustment requires the use of a variable trans-
former to vary the ac line voltage, such as an Allied Elec-
tronics 927-6010 (120V) or 927-6120 (240V). Insert this trans-
former between the isolation transformer and the 5343A.

a. Ensure that all printed circuit assemblies are instalied (including options on hand)
so the power supply is properly loaded.

b. Check the pc line voltage selector (paragraph 2-6) for correct position before
applying power.

c. Ajust the variable transformer to supply a voltage that is 10 percent lower than the
nominal power mains voltage in use. '

d. Insert an insulated screwdriver through a hole in the plastic strip along the top edge of
A19 and adjust resistor R5 fully counterclockwise.

e. Adjust resistor R5 clockwise slowly until the red LED on A21 board turns on and the
green LED on the A20 board turns off. Then adjust R5 counterclockwise just to the point
where the red LED goes off and the green LED comes back on.

f.  Turn off the 5343A power switch, then back on to check the results of the adjustment.

g. If the red LED stays on, repeat the adjustment.

5-3
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5-17. Main Synthesizer Adjustment

5-18. Adjust resistor A8R22 (Main VCO free-run frequency) as follows:

a. Put5343Ain 10 Hz—500 _A_A_Hz range, 50Q). Using cable with BNC on one end, clip leads on
the other, connect XA5(10), the Main OSC signal, to the direct count input of the 5343A
and measure the main VCO frequency.

b. With a clip lead, ground A9TP1.

c.  Adjust ABR22 for a 325 (+2) MHz reading.

d. Remove ground on A9TP1.

5-19. Offset Synthesizer Adjustments

5-20. Offset Synthesizer adjustments are made on assemblies A4 and A6 as follows:

a. Adjust A4R1 (Offset VCO free-run frequency) as follows:

1.

Put 5343A in 10 Hz—500 MHz range, 50Q. Using cable withBNC on one end, clip
leads on the other, connect XA4(10), the Offset OSC signal, to the direct count
input of the 5343A and measure the Offset VCO frequency.

With a clip lead, ground A6TP1.

@

Adjust A4R1 for a 325 {+2) MHz reading.

Remove ground on A6TP1.

b. Adjust A6R1, A6R2 (search sweep) as follows:

Remove the A7 Assembly from the 5343A.
Connect scope probe to A6TP1.

Adjust A6R1 and A6R2 to obtain an 8V peak-to-peak (*0.8V) triangular wave-

form, centered around 0V, as shown. When adjusted properly, the period will be
7.5 (£2) ms.

2V

— 0V

{4
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‘ 5-21. [IF Adjustment

5-22. Adjust resistor A25A1R7 “BAL” by connecting the equipment as shown below and
perform step a.

a. Set 8620C to 75 MHz at -15 dBm. While monitoring the rear panel IF OUT power with the
436A Power Meter, adjust A25ATR7 “BAL” for maximum signal level as read on the 436A.

(o)

= = = P
® (] L] L]
— —

() o)
00= == =00|®--[O¢ I
HPENG T a

HP 436A
HP 8481A POWER METER

POWER SENSOR

5-23.  Adjust capacitor A25A1C19 (175 MHz rolloff) by connecting the equipment as shown
below and proceed:

IF OUT

HP 8620C HP 86290A HP 141T/8554B/8
SWEEPER B/8552A

a.  Set 5343A in AUTO mode, HOLD, and diagnostic mode 7 (SET, SET 7). Counter should
display 350.5 MHz indicating that the MAIN VCO is at 350.5 MHz.

b. Transpose IF OUT INT and IF OUT EXT cables on A25A1 (cables connected to A25A1]3
and J4). This causes the IF output of A25A1to be routed to the rear panel connector of the
5343A for ease in connecting the signal to the spectrum analyzer.

c.  Setthe spectrum analyzer for a center frequency of 100 MHz, 20 MHz/div., 300 kHz BW.

d. Adjust the frequency of the 86290A (level ~-15 dBm) for an IF around 10 MHz as seen on
the spectrum analyzer. Now change the 86290A frequency such that the IF increases. As
‘ the IF approaches 175 MHz, the amplitude will roll off. The amplitude at 175 MHz must be
adjusted to be 10 (£1) dB less than the amplitude at 50 MHz (amplitude is essentially flat
from below 1 MHz out to 160 MHz).

5-5
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e.  To adjust 86290A so that the IF is precisely 175 MHz, increase the 86290A frequency until .
the IF produced by the Nth harmonic of the VCO mixing with the input is just equal in
amplitude to the IF produced by the (N+1)th harmonic of the VCO mixing with the input.
Since the VCO harmonics are spaced by 350 MHz, this only occurs when both IF’s are
equal to 175 MHz as seen in the following:

IF OUT
20 MHz/div.
100 MHz center freq.

1st line (closest to reference) is IF
produced by Nth harmonic of VCO.

2nd line is IF produced by {(N+1)th
harmonic of VCO.

These are equal in amplitude at
175 MHz.

IF OUT
20 MHz/div.
100 MHz center freq.

As 86290A frequency is changed, the
two 1F’s both approach 175 MHz and
become equal in amplitude.

Note this point on spectrum analyzer.
The response at this point must be

10 (£1) dBm down.

175 MHz

NOTE

In the following step, needle-nose pliers can be used
to adjust A25A1C19 in the casting in those cases
where C11is oriented the wrong way for usinga tuning
wand.

f.  Sweep the 86290A over a narrow range so that the IF covers approximately 10 MHz to 200
MHz. Adjust A25A1C19 so that the response at 175 MHz is 10 (1) dB down from flat part
of response as shown:

10 dB

IF OUT
20 MHz/div.
100 MHz center freq.

g Return IF OUT INT and IF OUT EXT cables to original position.
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Adjust resistor A11R1 (“Amp”’ Gain) as follows:
Apply 75 MHz at =20 dBm to the 500 MHz—26.5 GHz ihput of 5343A.

Monitor the IF LIM signal at XA11{12) with an RF voltmeter such as the 3406A or an
HP 1740A oscilloscope. Adjust AT1R1 for maximum output signal.

Adjust resistors A12R2, A12R13 (Gain) as follows:
Connect a 75 MHz, -50 dBm signal to the 500 MHz—26.5 GHz input to the 5343A.

Monitor the IF COUNT signal at XA12(8) with an RF voltmeter such as the 3406A (or
an HP 1740A oscilloscope) and adjust A12R2, “B1”’, and A12R13, “B2"”, for maximum
observed output as indicated by the voltmeter.

Adjust resistor A12R7 (Sensitivity) as follows:
Set 5343A to AUTO. Adjust A12R7 maximum ccw.
Apply a 1 GHz, -33 dBm signal to the 500 MHz—26.5 GHz input of the 5343A.
Set 5343A to MANUAL.
Measure the dc voltage at A12TP1 and record

Disconnect the 1 GHz signal from the 5343A input.

Measure the dc voltage at A12TP2 and adjust A12R7, “OFS”, for same voltage as recorded
in step d. within £5 mV.

Set 5343A to AUTO.

Remove test leads and verify that counter counts 1 GHz at -33 dBm.

Direct Count Adjustment

Adjust resistor A3R8 (Balance) as follows:

Set 5343A to 10 Hz—500 MHz range and 509.

Apply a 1 MHz sine wave signal at a level of 25 mV rms.

Monitor A3TP1 (output of U5) on scope and adjust A3R8 for a 50% duty cycle.

Decrease input level further and adjust A3R8 for 50% duty cycle. Keep decreasing level
and adjusting A3R8 to the point where the counter no longer counts.

A3R8
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5-29.

Oscillator Adjustments

5-30. A24 Standard Oscillator. Adjust the standard oscillator as follows:

a.

Connect the rear panel FREQ STD OUT of the 5343A to the input of a high resolution fre-
quency counter (reciprocal taking) such as an HP 5345A. The 5345A should be referenced
to an external frequency standard such as the HP 5061A Cesium Beam by connecting the
external standard to the external oscillator input of the 5345A.

Remove the A24 oscillator and note the frequency offset marked on the label. If oper-
ation of the counter will be over the full temperature range, then the 10 MHz oscillator
must be offset by the marked amountin order to keep the oscillator frequency within the
manufacturer’s temperature specification. For example, if +3.6 Hz is marked on the label,

then the oscillator is adjusted for a frequency of 10.0000036 MHz at 25°C. If operation is
solely at 25°C, then the offset can be ignored.

Reinstall A24 and adjust the oscillator for a 5345A display of the frequency determined in
step b.

5-31.  Option 001 Oven Oscillator (10544A). Adjust the optional oscillator as follows:

NOTE

Allow 24-hour warmup for oven before this adjustment,.

PATTERN MOVEMENT
UNKNOWN HIGH -+
UNKNOWN LOW —»

TRIGGERED
SWEEP

FREQ STD OUT OSCILLOSCOPE

REFERENCE FREQUENCY
STANDARD

VANEVAY
VA

EXT
SYNC
INPUT INPUT

QUTPUT

100 kHz, 1 MHz, S MHz,
or 10 MHz

a. Connect reference frequency standard to the external sync input of the oscilloscope.
b.  Connect rear panel FREQ STD OUT of the 5343A to Channel A of the scope.
c.  Adijust oscillator frequency for minimum sideways movement of the 10 MHz displayed
signal.
d. By timing the sideways movement (in CM per second), the approximate offset can be
determined based on the oscilloscope sweep speed as shown in the following:
SWEEP SPEED
MOVEMENT 1 us/cm 0.1 us/cm 0.01 gs/cm NOTES
1 cm/s 1X10-6 1X10-7 1X10-8 TIME SCOPE TRACE MOVEMENT
1cm/10 s 1X10-7 1X10-8 1X10-9 WITH SECOND HAND OF
1ecm/100 s 1X10-8 1X10-9 1 X 10-10 WATCH OR CLOCK

For example, if the trace moves 1 centimetre in 10 seconds and the sweep speed is
0.01 us/cm, the oscillator signal is within 1 X 10-9 of the reference frequency.

5-8
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5-32. OPTION 004 DIGITAL-TO-ANALOG (DAC) ADJUSTMENTS

5-33.

1S

e

Set up the equipment as shown below, and proceed:

000030 Jo0Da0d

HP 3465A
DIGITAL MULTIMETER

DAC
ouT

HP 8620C
SWEEPER HP 86222A

Set the 5343A to the 500 MHz—26.5 GHz range, AUTO mode.
Connect DVM to DAC OUT, set DVM to 20V range.

Set the generator to 999 MHz as indicated on 5343A display.
On 5343A keyboard, press:

SET SHIFT DAC

Ul

NOTE

The DAC variable resistor adjustments “OFFSET”
{R26) and “GAIN AD)” (R25) are located at the top
rear of the A2 Display Driver Assembly. Remove the
top cover of the 5343A to gain access to these adjust-
ments located below the top of the front frame.

Adjust “GAIN ADJ” and observe DVM for indication of 9.99 volts, dc.
On 5343A keyboard, press:

SET SHIFT DAC

OO

Adjust “OFFSET” and observe DVM for @ volts, dc.

Repeat steps d and f and observe DVM for proper indication. Readjust, if necessary.

5-9
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-7 is a list of exchange assem-
blies, and Table 6-2 lists abbreviations and reference designations used in the parts list and
throughout the manual. Table 6-3 lists all replaceable parts for the standard 5343A in reference
designator order. Tables 6-4, 6-5, and 6-6, list replaceable parts for Options 001, 004, and 011,
respectively. Table 6-7 contains the names and addresses that correspond to the manufacturer’s
code numbers.

6-3. EXCHANGE ASSEMBLIES

6-4. Table 6-1 lists assemblies within the instrument that may be replaced on an exchange basis.
Exchange, factory repaired, and tested assemblies are available only on a trade-in basis; there-
fore, the defective assemblies must be returned for credit. For this reason, assemblies required
for spare parts stock must be ordered by the new assembly part number.

. Table 6-1. Exchange Assemblies

NAME NEW HP PART NO. EXCHANGE HP PART NO.
U1 Sampler 5088-7045 5088-7545
Option 001 Oven Oscillator 10544-60011 10544-60511

6-5. ABBREVIATIONS AND REFERENCE DESIGNATIONS

6-6. Table 6-2lists abbreviations and reference designations used in the parts list, the schematics
and throughout the manual. In some cases, two forms of the abbreviation are used, one all in
capital letters, and one partial or no capitals. This occurs because the abbreviations in the parts list
are always all capitals. However, in the schematics and other parts of the manual, other abbrevi-
ation forms are used with both lower case and upper case letters.

6-7. REPLACEABLE PARTS LIST

6-8. Tables 6-3 through 6-6 are the lists of replaceable parts and are organized as follows:

a. Electrical assemblies and their components in alphanumerical order by reference
designation.

b. Chassis-mounted parts in alphanumerical order by reference designation (Table 6-3
only).

c. Miscellaneous parts.

6-9. The information given for each part consists of the following:
The Hewlett-Packard part number.

Part number check digit (CD).

The total quantity (Qty) in each assembly.

The description of the part.

A typical manufacturer of the part in a five-digit code.

-0 Qan T

The manufacturer’s number for the part.

6-10. The total quantity for each assembly is given only once — at the first appearance of the
part number in the list for that assembly (A1, A2, etc.).
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Table 6-2. Abbreviations and Reference Designations

A - = assembly DL =delay line K = relay T = transformer
AT = attenuator; isolator; Ds = annunciator; signaling device L = coil; inductor 8 = terminal board
termination (audible or visual); lamp; LED M metre TC = thermocouple
B = fan; motor E = miscellaneous electrical part MP misceflaneous mechanical part TP = test point
8T = battery F fgse P = electrical connector (movable u = integrated circuit; microcircuit
(o} = capacitor FL filter portion); plug v = electron tube
CcP = coupler _ H hardware Q = transistor; SCR; triode thyristor VR = voltage regulator; breakdown diode
CR = diode; diode thyristor; HY circulator R = resistor N w = cable; transmission path; wire
varactor J = electrical connector (stationary RT = thermistor X = socket
DC = directional coupler portion): jack s = switch Y = crystat unit-piezo-electric
y4 = tuned cavity; tuned circuit
A = ampere HO = head NE = neon SPST = single-pole, single-throw
ac = alternating current HDOW = hardware NEG = negative sS88 = single sideband
ACCESS = accessory HF = high frequency nF = nanofarad 8SST = stainless steel
ADJ = adjustment HG = mercury NI PL = nickel plate STL = steel
A/D = analog-to-digital Hi = high N/O = normally open SQ = square
AF = audio frequency HP = Hewlett-Packard NOM = nominal SWR = standing-wave ratio
AFC = automatic frequenrcy contral HPF = high pass filter NORM = normal SYNC = synchronize
AGC = automatic gain control HR = hour (used in parts list) NPN = negative-positive-negative T = timed (slow-blow fuse)
AL = aluminum Hv = high voltage NPO = negative-positive zero (zero TA = tantalum
ALC = automatic level control Hz = hertz temperature coefficient) TC 'emperature compensating
AM = amplitude modulation 1c = integrated circuit NRFR = not recommended for field TD = time delay
AMPL = amplifier 10 = inside diameter replacement TERM = terminai
APC = automatic phase control \F = intermediate frequency ns = nanosecond TFT = thin-film transistor
ASSY = assembly IMPG = impregnated NSR = not separately replaceable TGL oggle
AUX = auxiliary in =inch nwW = nanowatt THD hread
AVG = average INCD = incandescent OBD = order by description THRU = through
AWG = american wire gauge tNCL = include(s) oD = putside diameter Tl = titanium
BAL balance INP = input OH = oval head TOL = tolerance
BCD binary coded decimal INS = insulation OP AMPL = operational amplifier TRIM =
8D = board INT = internal OPT = option TSTR =
BE CU = beryllium copper kg = kilogram 0sC = oscillator TTL = transistor-transistor logic
BFO = beat frequency oscillator kHz = kitohertz ox = oxide TV = tefevision
B8H = binder head ki = kilohm 0z = ounce ™I = television interference
BKDN = breakdown KV = kilovolt n = ohm TWT = traveling wave tube
B8P = bandpass 1t = pound P = peak (used in parts list) u = micro {10-6) used in parts list)
BPF = bandpass filter tc = inductance-capacitance PAM = pulse-amplitude modulation UF = microfarad (used in parts list)
BRS = brass LED = light-emitting diode PC = printed circuit UHF = ultrahigh frequency
BWO = backward-wave oscillator LF = low frequency PCM = putse-code modulation; UNREG = unregulated
CAL = cafibrate tG = long pulse-count modulation v = volt
ccw = counterclockwise LH = left hand PDM = pulse-duration modulation VA = voltampere
CER = ceramic LM = limit pF = picofarad Vac = volts ac
CHAN = channel LIN = linear taper (used in parts list} PH BRZ = phosphor bronze VAR = variable
cm = centimeter lin = linear PHL = phillips vCO = voltage-controiled oscillator
CMO = coaxiat LK WASH = lockwasher PIN = positive-intrinsic-negative Vdec = volts d¢
COEF = coefficient [Xe) = low; local oscitlator PIV = peak inverse voltage vDCwW = volts, dc, working (used in
COM = common LOG = logarithmic taper (used pk = peak parts list)
COMP = composition in parts list) PL = phase lock V(F) = voits, filtered
COMPL = complete fog = logarithm(ic) PLO = phase lock oscillator VFO = variable-frequency oscillator
CONN = connector LPF = low pass filter PM = phase modutation VHF = very-high frequency
cP = cadmium plate Lv = low volitage PNP = positive-negative-positive Vpk = volts peak
CRT = cathode-ray tube m = metre (distance) P/O = part of Vp-p = volts peak-to-peak
CTL = complementary transistor logic mA = milliampere POLY = polystyrene Vrms = voits rms
cw = continuous wave MAX = maximum PORC = porcelain VSWR = voltage standing wave ratio
cw = clockwise MO = megohm POS = positive; position(s) (used in vTO = voltage-tuned oscillator
D/A = digital-to-analog MEG = meg (106) (used in parts list) parts list) VIVM = vacuum-tube voltmeter
dB = decibel MET FLM = metal film POSN = position V(X) = volts, switched
dBm =decibel referred to 1 mwW MET OX = metal oxide POT = potentiometer w = watt
dec = direct current MF = medium frequency; microfarad p-p = peak-to-peak w/ = with
deg = degree (temperature {used in parts list) PP = peak-to-peak (used in parts list) WiV = working inverse voltage
interval or ditference) MFR = manufacturer PPM = pulse-position modutation ww = wirewound
el = degree (plane angte) mg = milligram PREAMPL = preamplifier W/0 = without
*C = degree Celsius (centrigrade) MHZz = megahertz PRF = putse-repetition frequency YIG = yRirium-iron-garnet
°F = degree Fahrenheit mH = miltihenry PRR = pulse repetition rate 2o = characteristic impedance
°K = degree Kelvin mho = conductance ps = picosecond
DEPC = deposited carbon MIN = minimum PT = point
DET = detector mi’n = minute (time) PTM = pulse-time modutation
diam = diameter wes = minute (piane angle} PWM = pulse-width modulation
DIA = diameter (used in parts list} MINAT = miniature PWV = peak working voitage
DIFF AMPL= differentiat amplifier mm = millimetre RC = resistance capacitance
div = division MOD = modulator RECT = rectifier NOTE
DPOT = double-pole, double-throw MOM = momentary REF = reference . . " "
DR = drive MOS = metal-oxide semiconductor REG = regulated All abbreviations in the parts list will
0S8 = double sideband ms = millisecond REPL = replaceable be in upper case.
DTL = giode transistor logic MTG = mounting RF = radio frequency
ovMm = digital voltmeter MTR = meter (indicating device; RFI = radio frequency interference
ECL = emitter coupled logic mv = millivolt RH = round head, right hand
EMF = electromotive force mVac = millivolt, ac RLC resi: e-inductance- itance
EDP = electronic data processing mVdc = millivolt, d¢ RMO rack mount only
ELECT = electrolytic mVpk = millivolt, peak g;\‘so = root-mean-square
ENCAP = encapsulated mVp-p = millivolt, peak-to-peak = round
EXT = external mVrms = millivolt, rms ROM = read-only memory M U LTlle ERS
F = farad mw = milliwatt R&P = rack and panel
FET = field-effect transistor MUX = multiplex RWV = reverse working voitage Abbreviation Prefix Multlple
FIF = flip-flop MY = mylar S = gcattering parameter T tera 1012
FH = flat head uA = microampere s, = second (time) G ? a 100
FOLH = fillister head uF = microfarad = second (plane angle) M 949 106
™M = frequency modulation uH = microhenry S-B slow-blow fuse {used in parts list) M "l‘:i,l%a 103
FP = {ront panel pmho = micromho SCR siticon controlled rectifier; screw 4 deka 10
FREQ = frequency us = microsecond SE = selenium da deci 10-1
FXD = fixed uVv = microvolt SECT = sections centi 10-2
g = gram uVac = microvolt, ac SEMICON = semiconductor ¢ milli 10-3
GE = germanium uVdc = microvolt, dc SHF superhigh frequency m . 10-8
GHz = gigahertz #Vpk = microvolt, peak Si silicon u micro 108
GL = glass uVp-p = microvolt, peak-to-peak SiL silver n nano 1012
GND = ground(ed) uVrms = microvolt, rms SL slide "’ 'pﬁ?o 10-15
H = henry uW = microwatt SNR signai-to-noise ratio en 10-18
h = hour nA = nanoampere SPDT single-pole, double-throw a atto
HET = heterodyne NC = no connection SPG spring
HEX = hexagonal N/C = normally closad SR = split ring
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6-11. ORDERING INFORMATION

6-12. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part
number, the check digit, indicate the quantity required, and address the order to the nearest
Hewlett-Packard office. The check digit will ensure accurate andtimely processing of your order.

6-13. To order a part that is not listed in the replaceable parts table, include the instrument
model number, instrument serial number, the description and function of the part, and the
number of parts required. Address the order to the nearest Hewlett-Packard Office.

6-14. DIRECT MAIL ORDER SYSTEM
6-15. Within the USA, Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using the system are as follows:

a. Direct ordering and shipment from the HP Parts Center in Mountain View, California.

b. No maximum or minimum on any mail order (there is a minimum order amount for parts
ordered through a local HP office when the orders require billing and invoicing).

c. Prepaid transportation (there is a small handling charge for each order).

d. No invoices — to provide these advantages, a check or money order must accompany
each order. '

6-16. Mail order forms and specific ordering information is available through your HP office.
Addresses and phone numbers are located at the back of this manual.

6-17. OPTION RETROFIT KITS

6-18. To order a retrofit kit for field installation of Options 001, 004, or 011 refer to para-
graph 2-25 for the part number of the option kit.

6-19. INPUT CONNECTOR A1J2 AND FUSE F2

6-20. Input connector A1)2 is a special connector designed to house fuse F2 as shown in
Figure 6-1.

: A1 DISPLAY BOARD
FRONT PANEL %

)

SPECIAL NUT
BNC E2 BODY
05305-60205 FUSE 05343-20211 05343-20212 7
T 2110-0301 IS
7N
l I- — T — SR O ||| _ _n—_—:——Z——SOLDERED
-]_/{ B, 77
. ) sl
1251-2501 Z
NOTE: USE A BNC TEE CONNECTOR

TO REMOVE AND TIGHTEN
THE FUSE JACK

Figure 6-1. Details of Input Connector A1J2 and Fuse F2 Mounting

6-3
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Table 6-3. Replaceable Parts
c _ Mmfr
Reference HP Part S| aty Description Cod Mfr Part Number
Designation | Number ode )
At 0534360004 | 0 e KEYBOARD DISPLAY (SERIES 1932) 28489 05343200004
A1CY 016003256 [} 1 CAPACITORFXD ,047uUf +=20% 200VDC CER 16546 Cw30 B a73M™
a1c? 016003879 7 1 CAPACITORFXD ,01UF +e20X 100VDC CER 28480 0160m3879
A1081 19900670 [ 8 LED-VISIBLE LUMeINTR{MCD IFs20MAeMAX 28480 19900670
A1082 1990«0670 0 LED=VISIBLE LUMeINTHIMLO IF®20MAeMAX 28480 19900670
A1DSY 19900670 0 LEDVISIBLE LUMSINTEIMCD IPm20MAeMAX 284890 1990=0670
A1084 199020670 o LEDeVISIBLE LUMGINTE{MCD IFs20MAaMAX 28480 1090w0670
A108% 1990e0670 ° LEDaVISIBLE LUMINTSIMCD IFm20MaeMAX 28489 19900670
A108¢ 1990-0670 [ LEDSVISIBLE LUMGINTA{MCD [Fa20MAaMAY 28480 1990=00670
A1D87 199000670 [ LEDeVISIBLE LUMLINTEIMCD [Fu20MAmMAX 28480 1990=0670
A1083 19900670 0 LEDWVISIBLE LUMeINTEIMCD [FB0MA=MAX 28480 19900670
A1089 NOT ASSIGNED
AlDS10 19900517 a LEDeVIBIALE LUMeINTRIMCD JFw20MA=MAX 28480 50822465%
ALDS11 199020540 3 11 DISPLAY=NUMSEG 1oCHAR ,43eH 28480 50827650
ALDS12 1990«0%40 3 DISPLAYSNUMSSEG 1uCHAR ,a3eH 28480 508227650
A1D913 199020540 3 DISPLAYeNUMABEG {alHAR ,43eH 28480 30827650
A1D3148 1990«0%40 3 NIBPLAYaNUMGIGES 1eCHAR ,83eH 28480 $082«7050
_ A1D81S 199000540 3 DISPLAYeNUMGSEG 1@CHAR ,83eH 28480 50827650
A1DS16 199020540 3 NISPLAY=NUMaBEG LeCHAR ,83«H 28480 50827650
A1D817? 19900540 3 DISPLAYeNUMSEG 1#CHAR ,a3eH 28480 5082+76%0
A1D81A 19900540 3 NISPLAYeNUMaSEG 1=CHAR ,d3eH 28480 5082«7650
A10319 19909540 3 DISPLAYaNUMLSEG 1«CHAR ,83eH 28480 508207650
AL1DS20 199020540 3 DISPLAYeNUMSEG 1=CHAR ,43eH 28480 $082«7650
A1D821 199040540 3 DI8PLAYSNUMaSEG 1alHAR a%eH 28480 50827650
A1D822 19900817 L] LEDVISIOLE LUMaINTRIMCO IFu20MAeMAX 28480 C0B82=465%
A10823 19900517 4 LEDVISIBLE LUMINTRINCD [Fu20MAaMAX 28480 $0A2<463%
A1D824 1990-0517 4 LEDaVISIBLE LUMaINTSINCD IFm20MAaMAX 28480 $5082#4465%
A1082% 1990+0817 L] LEDSVISIBLE LUMeINTRINCD 1Fu20YA=MAX 28480 g082e40658
A1DS26 199940517 q LED=VISIBLE LUMINTASNCD 1Fm20MA=MAX 28480 S082«30%%
AtD827? 199020917 4 LEDVISIBLE LUMaINTSIMCD IFR20MAwMAX 28480 9082-465%
A1DS28 1990-0517 4 8 LED-VISIBLE LUM-INT=3MCD IF=20MA-MAX 28480 5082-4655
A131 125020257 1 2 CONNECTOR=RF 3MB M PC SOmQHM 28480 125040257
AtLJ2 05343-20212 | 8 1 800YeBNC 28480 05343=20212
AJs 12300257 1 CONNECTOReRF SM8 M PC SO0KM 28480 12500257
3 AlJa 125122501 4 1 CONNECTOReSGL CONT 9KT 022-INeB88Ce8Z 28480 1235129901
AtGY 185320318 3 13 YRANSISTOR PNP 81 POmSOOMW FToOOMNZ 04713 Mp86See
A3Q2 185300318 3 TRANSISTOR PNP SI PDa500MW FTmboMKHZ 04713 MP863862
A1aQ3 1853.0%18 3 TRANSISTOR PNP 81 PDaSQOMW FTm60MNZ 0ar1y MPB6S62
ALQ4 18530318 3 TRANSISTOR PNP SI PDaS00MW FTE6O0MNT 04713 MP86562
A16S% 185340318 3 TRANSISTOR PNP ST PDuSOO0MK FTS6OMHZ 04713 MP868L2
A106 . 18530318 3 TRANSTSTOR PNP 81 PORS0OMW FTuwooMM2 aares MP86S62
ALQ7 1853-0318 3 TRANSISTOR PNP S1 POSOOMW FTm6OMHZ 04713, upgoS62
[3Y-1) 185320318 b ] TRANSISTOR PNP ST PDwSOOMW FTmoOMNI 0471y MP86S62
A1Q9 1A530318 3 TRANSISTOR PNP 31 PDeSOO0MW FTE6OMHT 04713 | MpPSeSed
AtQ1o 185340318 3 TRANSISTOR PNP S1 PDeSOOMA FTebOMHZ 04713 MP8&S62
A1Q14 18310318 ) TRANSISTOR PNP 81 PDuSOOMW FTuOOMMI 04713 Mp6S62
A1Q12 188320318 3 TRANSISTOR PNP 81 PDuS0O0MW FTm6OMMZ 04713 MPgesee -
ArQ1s 18530318 3 TRANSISTOR PNP 81 PDeS00MW FTu6OMHZ ourys MP86SeR
AtR1 069845075 8 13 RESISTOR 130 5% ,12%W CC vCa=330/4800 01121 8e1315
ALR2 06985078 8 RESISTOR 130 SX ,125W CC TCwe330/¢800 o112t B81315
ALR3 069R=507S 8 RESISTOR 130 SX ,125W CC YCue330/4800 01121 881313
ALRa 1R10=0080 [ 2 NETWORK®RES B8e=SIPS00,0 OHM X 7 28480 181020080
ALRS 06985075 A RESISTOR 130 SX .lew CC TCa=330/4800 01121 881315
ALRG 069825075 8 RESISTOR 130 S¥ ,125W CC TC®w330/4800 01121 AgL IS
ALRT 06985075 ] RESISTOR 130 5X ,12%W CC TCwel30/4800 01124 agi131%
A1RA 06985075 8 RESISTOR 130 SX ,125W CC TCa=330/¢800 01121 /81315
AlR9 069825075 L] RESISTOR 130 SX ,125W CC TCwa330/¢800 0y124 88131%
AtR1p 069845075 L3 RESISTOR 130 SX ,12%W CC TCue330/¢800 01121 8813
A1R11 18100080 [ NETHORK=RES B=81PS00,0 OWM X 7 28480 14100080
A1RT2 06988354 2 1 RESISTOR 270 SX ,1285w CC TC®=330/+4800 01121 8p271s
A1R13 569A5075 8 RESISTOR 130 3% ,125K CC TCwe330/¢800 01121 BR131S
AlR1G 06985078 8 RESISTOR 130 5% ,125W €L TCme330/+800 o3ty 8a1319S
ARIS 067521021 [} 1 RESISTOR ik 10X _123W CC TCa=330/¢800 01121 8ato21
AtR1S 06985075 & RESISTOR 130 S% ,125W CC TCuw330/4800 01121 881319
AtRLY 069R=33A1 S 1 QESISTOR 150 SX ,12%H CC TCs=330/4800 01121 AR151S
A1R18 06985075 a RESISTOR 130 SX L1250 CC TCme330/+800 01121 881315
181 311012220 e 2 SWITCHaSLIDE 28480 310te2220
A182 31012220 e SWITCHeSLIDE 28480 31012220

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c Q D < Mfr

; g ‘ escription Mfr Part Number

Designation Number |p| Gt p Code

Al MISCELLANEOUS PARTS
06240097 9 2 SCREWTPG 4=l ,188eINalG PANeMD«POZI 28489 0624«0097
12510600 0 2 CONNECTOReSGL CONT PIN {,10eMMuB3Ce82 $Q 28480 129120600
504140276 ] 2 KEY CAPePEARL GRAY 28489 504120276
50410289 ® 2 KEY CAPePEARL GLP 28480 804120285
£001=0318 6 s KEY CAP=PUT GLP 28480 §04100318
§0a1=0342 6 1 KEY CAP=3G QUARTER 28480 80q1+0342
0410850 Y 1 KEY CAPeBLUE, GUARTER 28480 506120450
S041-07RG 0 1 KEY CAPwaS 28480 80410784
304120785 1 2 «EY CAPm6 OR 9 28480 5041=078S
- 50010786 2 1 KEY CAPes7 28480 50410786

0410787 3 1 KEY CAPefid 28480 S0a10787
50410708 4 1 KEY CAP=NO 2ndaa 8Sn41«07A8
50410789 ] 1 KEY CiPay, 28480 50410789
50410802 3 1 KEY CAPeNy 28480 Sn4dlw0802
S041«0803 a 1 KEY C'AP-lZ 28480 S0L1=0803%
5041=0804 5 1 KEY CaPeN} 28480 50410804
S041=0R0S s 1 KEY CAPaNy 28480 8041=080%
05342¢60014 | S 1 SHIELD=INPUT 28480 0534200014
05342=20104 | & 1 ALOCK=ANNUNC TATOR 28480 0830220104

O

See introduction to this section for ordering information
*Indicates factory selected value
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- Table 6-3. Replaceable Parts (Continued)

S———
Reference HP Part {c} o, Description Mr Mfr Part Number
Designation | Number |D : Code ,
— -
a2 0534360009 | 1 1 NISPLAY ORIVER (BERIES 1932) 28480 05343260005
a2cH 0180=0106 9 1 CAPACITOR=FXD 60UF+e20% 6VOC TA 56289 1500606X000682
A2C2 018020230 0 2 CAPACITORFXD {UF+=20% SOVDC TA S6289 1500105X005042
A2C3 01603879 7 11 CAPACIYORFXD (QI1UF 4420% 100VDC CER 28486 01603879
A2Ca 0160=3879 7 ) CAPACITORaFXD ,01UF +=20% 100yDC CER 2saso 0160=3879
A2CS 0180a1743 2 1 CAPACITOR®FXD (1UF+=10% 3SVDC Ta s6280 1500104X903542
a2Ce 01603878 [ 2 CAPACITOR=FXD 1000PF ¢e20% 100VOC CER 28480 01603878
a207 01403479 7 CAPACITOR®FXD ,01UF ¢e20X 100VODC CER 28480 01603879
a2ce 0160=3879 7 CAPACITORaFXD ,01UF +=20% 100VOL CER 28480 016003879
A2C9 01603879 kd CAPACITORFXD ,01UF 4=20% 100VDC CER 28480 01603879
A2C10 01600570 9 1 CAPACITORFXD 220PF ¢=20X 100VDC CER 20932 S024EMIQ0RD221M
A2C1¢ 01600571 0 1 CAPACITORFXD C70PF 4w20% 100VDC CER 28480 0160w0571
A2C12 01603879 7 CAPACITORFXD ,01UF +«20X 100VOC CER 28480 01603879
A2C13 01603879 7 CAPACITORFXD ,01UF +e20X 100VOC CER 28480 01603879
a2Cta 0160=3879 7 CAPACITORaFXD ,01UF ¢=20% 100VDC CER 28480 01603879
A2C1S 01603879 7 CAPACITOR=FXD ,01UF +220% 100yDC CER 28480 01603879
A2C16 01808714 7 1 CAPACITORFXD 330UF+wt0X% 6VDC TA 56289 150D337Tx900082
A2C17 0160=3879 7 CAPACITORaFXD ,0tUF ¢w20X% 100VDC CER 28480 01603879
A2C18 0160=3879 b4 CAPACITORFXD (0iUP +=20% 100VDC CER 28480 01603879
A2C19 0160=3878 6 CAPACITOReFXD 1000PF 420X 100VDC CER 28480 016003878
A2€20 01800230 0 CAPACITOR=FXD 1UF+e20% SOVOC TA 56289 1500105X0050A2
a2J1 1200-0565 ) 1 QOCKET=IC 24=CONT DIPLSLDR 28480 1200=0565
A204 18540560 9 1 TRANSTSTOR NPN 81 DARL PDa3ioMW 04713 MPS A12
A2RY 078740420 3 1 RESISTOR 7350 1% ,125W F TC®04e100 24548 Clel/BaT0uTS]ef
A2R2 21003607 s 1 REGISTORaYAR CONTROL CCP 1M toX LIN 01121 WPuNg02P105U2
(NOT SUPPLIED WITH A2 BOARD, MUST BE
ORDERED SEPARATELY)
A2RY 068324725 2 9 RESISTOR 4,7K SX ,25W FC TCs=400/4700 01121 ca472s
A2R4 068344728 2 RESISTOR 4,7k SX ,25W FC TCEe800/4700 01121 €B8a72s
A2RS 1R10.0279 L] ] NETWORKeRES 1o-sxPa 7K OHM x ¢ 01121 2108472
A2rb 07570394 o 1 RESISTOR 51,1 1% 125w F TCW04=100 24546 Clel/8mT0eSIR] F
A2R7 06983430 S 8 PESISTOR 21,95 1X ,125W F YCe0e=100 038sa OMESSel/8aT0w2 RS =F
A2R8 06983430 ] RESISTOR 21,5 1% 1254 F TCwO+=100 03888 PMESSel/BaT0e2IRSeF
A2R9 069843430 s RESISTOR 21,5 1% ,12%w F TCH04=100 038838 PMESS=1/B8aT0w21RSer
A2Rt10 069Re3830 S RESISTOR 21,5 1X 125K F TCug¢=100 03888 PMESS =1 /8=T0e2{RSeF
A2R11 06983430 5 QESISTOR 21,5 1X ,12%W F 7Cs0¢=100 03888 PMESS=l/8eT0e21RSeF
A2R12 069843430 5 RESISTOR 21,5 1X 125w F TCm0+=100 03888 PMESS=1/8aT0=21RSeF
A2R1Y 069R=3430 s RESISTOR 21,5 1X (1256 F TCa0+4e100 03888 PMESS®1/8=T0m21RGaF
A2R14 069843430 S RESISTOR 21,5 1X ,12%W F TCuO¢=100 0388s PMESSe1/8sT0e2]RSwp
A2R1S 07570280 3 1 RESISTOR 1K 1% ,125W F TCuO+4ei00 2u54s C4el/BaTOmi0010F
A2R16 18100279 s NETWORKeRES 10w8IPA, 7K OHM X Q 01121 210A472
A2r1Y 06834725 2 RESISTOR 4,7K Sy 25w FC vCw=a00/¢700 01121 €8472s
A2R18 068344725 2 RESISTOR 4,TK 5% ,25W PC TC®e400/4700 01121 c8472S
A2R19 06984008% 0 1 RESISTOR 2,61k 1X .1zsw F 1C80¢e100 245486 Cdm1/BeT0a261=F
A2R20 068364725 2 RESISTOR 4, 7K 5X ,29W FC TC®=400/¢700 01121 cRUT2S
A2R22 068324725 2 RESISTOR 4,7K SX ,25W FC TCwed00/¢700 01121 cB4T2S
A2R23 06834725 2 RESISTOR 4,7K SX .25W FC TCwen00/4700 01121 cRuT2S
A2R24 0668324725 2 RESISTOR U4, 7K SX ,25W FC TCm=d00/4700 01121 cauras
A2R27 068344725 2 RESISTOR 4,7K S¥ ,25W FC TC8=400/4700 01121 caares
A2R34 069843447 [ 1 RESISTOR 422 1% ,125W F TCa04e100 2uS4e Cde1/8eT0wl22ReF
A2tpt 125120600 0 S CONNECTORe8GL CONT PIN 1,t4eMMeBSCe8? SG 28480 125100600
A27P2 1251=0600 0 CONNECTOReSGL CONT PIN 1,14aMMeg8Ce37 30 28480 1251%0000
A27Pa 125120600 0 CONNECTOReSGL CONT PIN 1,18=MMeB3Ce82 80 284840 1251=00600
A27Ps 12510600 0 CONNECTOR=SGL CONT PIN 1,14-MMepSCa87 30 28480 12510600
A27P6 12510600 0 CONNECTOR=3GL CONY PIN 1,10eMMeB3Ce82 S0 28480 1251200600
a2u1 18200539 1 2 1C BFR TTL NAND QUAD 2«INP 01295 SNTR3ITN
h2u2 1820-0468 s 2 1€ OCDR TTL BCDeTO=DEC 4eTOwiOLINE 01298 BNTUASN
A2US 1R20a1443 A 1 1C CNTR TT LS BIN ASYNCHRO 01298 SN74L8293N
A2ua 1820«10816 s 1 1C SCHMITT&TRIG TVL L8 INV HEX jaINP 01299 SNT4LSIAN
A2uS 1820«1049 [ 1 1C BFR TTL NONeINY HEX 01295 SNT436TN
a2Us 18200539 1 1€ BFR TTL NAND QUAD 2=INP 01298 SNTA3TN
A2u? 18200628 Q 2 IC TTL 64eBIT RAM  60eNS 0=l 01298 SN7489N
A2ys 18200468 5 1€ DCOR TTL BCO=TOeDEC AwTOeiOeLINE 01295 BNT4ASN
A2y9 1820«1144 6 1 1€ GATE TTL LS NOR QUAD 2«INP Q129% SN74L802N
Azuto 18201200 s 1 1€ INV TTL LS HEX 01298 BNT4LSOSN
A2uty 182000518 3 1 1C MV TTL MONOSTBL RETRIG/RESET DUAL 04713 MCB602P
A2ug2 1820=0628 9 1C TTL 64«RIT RAM 60aN8 0=C 01299 QNTUBIN
A2uts 182001254 9 2 1C 8FR TTL NONaINV HEX 1eINP 27014 DMBOISN
A2uUty 1R201197 9 1 1C GATE TTL LS NAND QUAD 2«INP 01295 SNY4L300N
a2u17 1820=12%4 9 "1{C BFR TTL NONwINYV HEYX {=INP 21014 DMAQISN
See introduction to this section for ordering information
*Indicates factory selected value 6-7
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Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c| Descripti Mfr
; A escription Mfr Part Nu
Designation | Number |0 ty P Code art Number
A2U18 1820=1428 9 1 1€ MUXR/DATA=SEL TTL LS 2«TO=ge INE QLIAD 01295 SNTULSLSAN
A2U19 1820=1112 8 2 1€ FF TIL LS D=TYPE POS=EPGE=TRIG 01295 SNTULSTHAN
A2U290 18201112 a8 1C FF TTL L8 DeTYPE POSEDGE=TRIG 01295 SNTaL874aaN
a2yes 1R20=1885%5 2 1 1€ RGTR TTL LS DeTYPE QUAD 27014 DMTALSITIN
A2v1 81590005 0 1 WIRE 22AWG w PVC %22 80C 28480 81%9«000%
A2 MISCELLANEOUS PRARTS
03800336 1 a SPACERRVTLON ,312eINelG ,152«INeID 00000 ORDER BY DESCRIPTION

6-8

See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A
Replaceable Parts

o Mfr
Reference HP Part lc): Qty Description Cod Mfr Part Number
Designation Number ode
a3R21 069806242 3 S RESISTOR .1,2K SX ,125W CC TC2=350/4857 o112t BB122s
A3R22 0p98=p298 5 RESISTOR 47K SX 125k CC TCmedps/e87S ottt 8B47is
a3fRoy 0698-5183 9 1 RESISTOR 4,3K S% 125w CC TCso+882 01121 BB432S
a3R24 0698eb242 3 RESISTOR §,2K SX ,125W CC TCa=350/+857 o112t BB3225
A3R2% 069845179 3 H RESISTOR 1,8K Sx ,125% CC TC==350/+857 01121 881825
4324 069843374 [ 1 RESISTOR 20 5% ,12S5% CC TC=2270/¢4540 01121 882005
[$1.r3) 06980242 3 RESISTOR 1,2K SX ,125w% CC TC=-350/+857 01121 881225
A3R28 0698=6241 2 3 RESISTOR 7S50 Sx ,125W CC TC2«330/4800 01121 B8B7S1S
A3R29 0698=517¢ Q RESISTOR 5310 SX ,125w CC TCu~330/4800 ot121 885115
AIR3O 0698.8373 S RESISTOR 470K SX ,125w CC TC3<600/+1137 01121 BB4T4S
A3IR3Y 075703106 6 RESISTOR 42,2 1% ,1235n F TCE0e¢=100 24as4e Clel/8aT0el2R2F
A3RY2 06987080 9 2 RESISTOR 27 SX ,125W CC TC=<270/4540 01121 8B270S
A3R3Y 07S7T=0276 7 1 RESISTOR 61,9 1X ,125% F TC®04=100 24546 Cdel/8aT0ebi92eF
A3R34 0698.5174 8 2 RESISTOR 200 SX ,125W CC TCwe330/4800 ot121 882015
A3R3S Ub9B8eb242 3 RESISTOR 1,2K 5% ,125% CC TCue350/4857 01121 BB122%
a3R36 06985176 0 RESISTOR 510 SY .125W CC TCse330/+800 0t121 BBS11S
A3R37 0698=6241 2 RESISTOR 750 S% ,125% CC 1C=e330/4800 01121 887515
43R3A 069Beb241 2 RESISTOR 750 SX ,125W CC 1C®=330/+800 01121 887515
A3IR39 06987080 9 RESISTOR 27 SX ,125w CC 1C®«270/4540 01121 8B270S
A3R4Q 0757=0316 6 RESISTOR 42,2 1X 125w F TC80e=100 24546 Cdal/B8eT0mu2R2aF
a3Rqy 069648354 2 1 RESISTOR 270 Sx ,125% CC TC=e330/¢800 01121 882715
A3R42 0675-1021 8 2 RESISTOR 1K 10X ,125%W CC TCs3<330/4800 01121 881021
A3R43 0675«1021 8 RESISTOR 1K 10% 125w CC TCs=330/¢800 01124 B8B1021
A3R4G 06986242 3 RESISTOR 1,2X 5% 125w CC TC2e350/4857 01121 881225
A3R4S 06835605 ® 1 RESISTOR S6 SX ,25W FL 1C2-400/4500 01121 CBS60S
a3Rye 00985180 & RESISTOR 2K Sx ,125% CC TC3=350/4857 01121 882025
a3Ra? 069845174 8 RESISTOR 200 Sx ,125w CC TC3=330/+800 o1121 882015
A3RUB 07570394 0 1 RESISTOR S1.,1 X 125w F tC204=100 24546 Clal/BeT0=S1R1=F
a3TPy 12510600 0 3 CONNECTORSGL CONT PIN 1,14=MMeBSCe8Z S 28480 1251=0600
a3TP2 125120600 0 CONNECTORe3GL CONT PIN 1,14«MMuBSCe82 80 28480 1251=0600
A37P3 1251=0600 0 CONNECTOR=SGL CONT PIN 1,14=MMaBSC~3Z 80 268480 1251=0600
A3Uy 1820-0736 0 2 IC CNYR ECL BIN DUAL 28480 1820-0736
a3y2 18201224 3 1 1€ RCVR ECL LINE RCVR TPL 2<INP 04713 MC10216P
[$11} 1R260139 L] 1 I1C 1458 OP AMP 8eDIPep 01928 CA14586
a3u4 1R20-0736 0 IC CNTR ECL BIN DUAL 28480 1820=0736
A3ys 1820-0982 L] 3 IC DIFF AMPL 16«D1P=C 28480 1820=0982
A3Us 18200982 8 IC OIFF AMPL 16aDIPeC 28480 18200982
A3U7 18200982 8 I1C DIFF AMPL 16-01P<C 28480 1820=0982
AY MISCELLANEOUS PARTS
03800970 9 1 STANDOFF=HEX ,375«INelLG 4=40THD 28480 03800970
12513205 7 2 CONNECTOReSGL CONT SKT ,022=1N=BS(=37 28480 1251+3205
3050-010%5 6 2 WASHER<FL MTLLC NO, 4 ,125«INelD 28480 3050«0105
05342-2010t | 3 1 SCREW, GROUND 28480 05342-20101

See introduction to this section for ordering information
*Indicates factory selected valtue
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Model 5343A
Replaceable Parts
Table 6-3. Replaceable Parts (Continued)
Reference HP Part g Qty Description Mfr M¢r Part Number
Designation | Number Code
a4 0534260004t 9 1 OFFSEY VCO ASSEMBLY (SERIES 1720) 28480 0534250004,
AuCy 0180=0210 [ 1 CAPACITOR=FXD 3,3yfee20x 15vDC 1A 56289 150D335x001542
a4t 0180=1701 2 a CAPACITOR=FXD 6,BUF¢=20% 6VOC TA 56289 1500685000642
A4C3 0180=1701 2 CAPACITOReFXD 6,BUF¢=20X 6VDC Ta 56289 1500685000642
aAaCa 0160=38738 [ 15 CAPACITOR«FXD 1000PF +=20X 100VDC CER 28480 0160-3878
AuCs 0180=170¢ 2 CAPACITORFXD 6,8UF ¢=20X 6VOC Ta 56289 1500685X000642
aaceé 0180~1701 2 CAPACITUR=FXD 6,BUF4=20% 6V0OC TA 56289 1500685X0006A2
a4Cy 0160=3878 3 CAPACITUR=FXD 1000PF +=20X 100VOC CER 28480 0160~3878
aaC8 0169-3878 6 CAPACITOReFXD 1000PF ¢=26X 100VDC CER 28480 01603878
aaCe 01603878 [ CAPACITURFXD 1000PF +=20% 100VDC CER 28480 0160-3878
auCto 0160=3878 [ CAPACITORFXD 1000PF +=20% 100VOC CER 28480 016043878
LYI3 8] 01603878 [3 CAPACITORFXD 1000PF +=20X 100VDC CER 284890 01603878
a4C12 0160=3878 [} CAPACITOR«FXD 1000PF ¢~20% 100VDC CER 28480 0160«3878
AaC1y 0160+3878 6 CAPACITOR«FXD 1000PF ¢=20X 100VDC CER 28480 016003878
aaC1a 0160=3878 & CAPACITOR=FXD 1000PF ¢=20X 100VOC CER 28480 01603878
AUC1S 0180-0228 ] | CAPACITOReFXD 22UF+~10% 15VDC TA 56289 1500226Xx901582
auaCie 01603878 6 CAPACITOR=FXD 1000PF +=20X 100VDC CER 28480 01603878
A4C1y 0160=3878 [ CAPACITOReFXD J000PF #=20% 100VOC CER 28480 01603878
aaC18 0160-3878 & CAPACITOR=FXD 1000PF +=20% to0VDC CER 28480 0160=3878
a4C19 : 0160=3877 S 3 CAPACITORFXD 100PF ¢«20% 200VDC CER 28480 11603877
auCzo 0160-3877 5 CAPACITOR«FXD 100PF +4-20X 200VDC CER 28480 0160«3877
[Y1+1 01603878 6 CAPACITOReFXD 1000PF +=20X 100VDC CER 28480 0160=3878
aat22 0160=3872 [} 1 CAPACITORFXD 2, 2PF ¢« 2SPF 200vDC CER 28uB0 01603872
aalas 0160-3878 6 CAPACITOR«FXD 1000PF +=20X 100VOC CER 28480 0160-3878
4aC2a 0160-3878 6 CAPACITORSFXD 1000PF +=20X 100VDC CER 28uB0o 0160-3878
44C2s 0160-3877 5 CAPACITOR=FXD 100PF +=20% 200VDC CER 28480 0160-3877
A4CRy 1902«3171 7 1 DIODELINR 11V S% DO«7 PDs 4w TCBe¢ , 062% 28480 1902=3171
A4CR2 01220065 7 2 CAPACITORSVOLTAGE VAR129 PF/e3V 28480 0122=0065
A4CRY 01220065 7 CAPACITORIVOLTAGE VAR129 PF/=3V 28480 0122=006S
Y13 91700016 8 1 CORE=SHIELDING BEAD 28480 9170-0016
Aaly 93100=2268 9 7 COIL-MLD 22uM 10% U845 ,0950X,25LG=NOM 28480 ‘9100=2268
AdL2 9100=2268 9 COIL=MLD 22um 10X Q®4S ,09SDX,2SLG=NOM 28a8o 9100=2268
Aals 9100=2268 @ © COIL=MLD 22uUH 10X G®45 ,095Dx,25LGeNOM 28480 9100=2268
Aaly 91002268 9 COILeMLD 22UM 10% Q84S ,0950X,25LGeNOM 28480 9100~2268
A4LsS 91002268 9 CoILeM D 22UH 10X R34S ,0950X,25LG=NOM 28480 9100~-2268
Agle 91002247 a 2 COIL=MLD fooNH fox @234 ,09S0X_ 25LGeNOM 28480 910Qu2247
AaL7 9100-2268 9 COIL-MLD 22UM 10x Q=45 ,0950x,25LG=NOM 28480 910002268
AaLs 9100=2268 9 COIL-MLD 22U 0% 0345 ,09SDX_25LG-NOM 28480 91002268
agL9 9100-2247 4 COIL~MLD 100ONHM 10X Q=34 ,0950x,25LG=NOM 28480 9100=2247
4404 18540071 7 1 TRANSISTOR NPN SI POm3OoOMA FTS200MHZ 28480 18500071
44Q2 1BSU=0345 8 1 TRANSISTOR NPN 2NS179 SI TQe72 POB200MW 04713 2NS179
A4Ry 21002489 Q 1 RESISTORSTRMR SK {0X C SI1DE=ADJ 1=TRN 309863 ETS0XS02
auR2 0698«3380 4 1 RESISTOR 7S SX ,125W CC TCs=270/¢540 01121 887505
AuRy 069845426 3 1 RESISTOR 10K 10X ,125W CC TC®=350/4857 01121 881031
AuRY 06985178 2 1 RESISTOR {,5K 5% ,125w CC TCs=350/+8S7 ot121 BB8152S
AURS 06985174 8 1 RESISTOR 200 SY ,125w CC TCS=330/¢800 01121 8B2015
AuRe 06985999 5 3 RESISTOR 4, 7K SX ,12S5W CC 'TC=e350/¢857 01121 88472s
4Ry 069845999 5 RESISTOR 4, 7K SX ,125% CC TC&e350/¢8S7 o1121 BB4T2S
AuRB 069Re5172 [} 2 RESISTOR 13 SX _125w CC T(®=270/¢S40 01121 881305
A4R9 069845999 s RESISTOR 4,7K Sx ,125w CC TC==350/+4857 01121 BB4T2S
A4RYO 069825075 8 2 RESISTOR 130 Sx ,125w CC TC®=330/+4800 01121 881315
agRyy 06983376 8 2 RESISTOR 43 Sx ,125W CC TC==270/+540 01121 8Bazo0s
A4Ry2 06983378 0 2 RESISTOR Sy SX ,125# CC TC==270/+540 01121 BBS10S
AGRYY 069R=7212 9 1 RESISTOR 100 11X ,05W F TC®0¢=100 24sS4e €le1/8=T02§00KeG
44Ryy 06983374 8 RESJSTOR u3 SX ,12Sw CC TC3:=270/4540 01121 BB430S
LYLIL] 06985172 & RESISTOR 13 SX ,125W CC TC8«270/¢540 01121 B8130S
AGR16 06985996 2 1 RESISTOR 560 Sx ,125W CC TC®=-330/+800 01121 8BS61S
AGR1Y 069845075 8 RESTSTOR 130 S% ,125w CC TC3+330/4800 01121 881315
LY LT} 069823378 0 RESISTOR S1 5% ,125# CC TC2e270/4540 01121 8BS105%
Aauy 182620372 2 2 1C 5 GHZ LIMITER/AMP 28480 1826=0372
ddu2 1826=0372 2 1C 5 GHZ LIMITER/AMP 28480 1826=0372
Au MISCELLANEOUS PARTS

036320133 0 2 CONTACToF INGER ,13=W0 ,09<FREE=HGT BECU 26480 036340133

03800970 9 1 STANDOFFaHEX .375=INeLG 4eu0THD 28480 0380=-0970

05342-20101 | 3 1 SCREW, GROUND 28480 0534220101

See introduction to this section for ordering information
*ndicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A

Replaceable Parts

Reference HP Part ic| o, Description Mfr Mfr Part Number
Designation | Number |D : Code

AS 0534260005 0 1 RF MULTIPLEXER ASSEMBLY (SERIES 1720) 28480 0534260005
AsCy 0160-3878 [ 14 CAPACITOR=FxD 1000PF +«20% 100VDC CER 28480 01603878
asC2 0160=3878 [ CAPACITOR=FXD 1000PF ++20X 100VOC CER 28480 01603878
ASC3 0160=3878 6 CAPACITOR=FXD 1000PF ¢e20% 100VDC CER 284890 0160~3878
ASCa 0160-3878 [ CAPACITOR=FXD 1000PF ¢=20X 100VDC CER 28480 01603878
ASCS 0180=0210 6 2 CAPACITOR=FXD 3,3UF+=20% 15YDC TA $6289 1500335001542
AsCe 01603029 9 2 CAPACITOR=FXD 7,S5PF ¢=,5PF 100VDC CER 28480 0160-3029
ASC? 0160=3878 6 CAPACITOR=FXD 1000PF ¢«20X% 100VDC CER 28489 01603878
asCa 0160=3876 4 2 CAPACITOR=FXD 47PF +=20X% 200VDC CER 28480 0160-3876
asCo 01603878 [} CAPACITOR=FXD 1000PF ++20% 100VDC CER 28u80 01603878
as5C19 0t60=3878 " | 6 CAPACITOR-FXD 1000PF ¢=20X 100VDC CER 28480 0160-3878
ASCy¢ 01603879 T 4 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 01603879
As5Cy2 01600576 S 3 CAPACITORFXD _1UF 4020% SOVDC CER 28489 0160=0576
AsCy3 01603876 4 CAPACITORFXD 47PF +«20% 200VDC CER 28480 0160-3876
asC1a 0160=0576 S CAPACITORSFXD ,1UF ++20X SOVDC CER 28480 01600576
asC1s 01603878 6 CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 0160-3878
asCie 0160=3878 6 CAPACITORFXD 1000PF ¢«20% 100VDC CER 28480 01603878
AsCyy 0160+3879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 01603879
asCi8 01800210 ] CAPACITOR«FXD 3,3UF+«20X 15vDC TA 56289 150D335x001542
asC19 01603879 7 CAPACITOReFXD ,01yuF +=20X% 100VOC CER 28480 0160+3879
4520 016043029 9 CAPACITORFXD 7,5PF +e,SPF 100VOC CER 28480 0160=3029
ASC24 01603878 [ CAPACITORFXD 1000PF +=20% 3100VDC CER 28480 0160=3878
asC22 0160«3878 6 CAPACITOReFXD 1000PF +=20% 100vVDC CER 28480 0160-3878
a5C23 01603878 6 CAPACITOR«FXD 1000PF +=20X 100vDC CER 28480 01603878
a5Coy 01500576 L1 CAPACITOR=FXD ,1UF +-20% SoyDC CER 28480 0160-0S570
AsSC2s 01603875 3 2 CAPACITOR«FXD 22pF +25% 200VDC CER 0+w30 28480 0160+3875
45C2¢6 01603875 3 CAPACITOR«FXD 22PF ¢=SX 200VDC CER 0¢=30 28480 01603875
asC27 01603879 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 01603879
ASC2A 01603878 6 CAPACITORWFXD 1000PF ¢=20% 100VDC CER 28480 01603878
as5C29 0160-3878 6 CAPACITOReFXD 1000PF ¢=20x% 100vVOC CER 28480 0160=3878
AsCRy 1901+0179 7 [ DIODE«SWITCHING 15V SOMA 750PS DO=7 28480 1901=0179
ASCR2 19010179 7 DIODE«SWITCHING 315V S0MA 750PS DOe? 28489 19010179
ASCRY 19010179 7 DIODE«SWITCHING 15V SoMA 7S0PS DOw?Y 284890 190120179
ASCRy 19010179 7 DIODESWITCHING 1SV SOMA 750PS DOe? 28480 1901=0179
aSCRS 1901=0179 7 DIODE=SWITCHING 15V SOMA 750PS DO=7 28480 1901=0179
a5CRe 19010179 7 DIODL-SwITCHING 15V S0MA 750PS D0e7 28480 19010179
AsEy 9170-0029 3 2 CORESHIELDING BEAD 28480 9170-0029
ASE2 917020029 3 CORE-SHIELDING BEAD 28480 9170=0029
asLy 9100«2265 6 2 COIL~MLD 10UM 10X GZ60 ,095Dx,25LG=NOM 284890 910022265
ASL2 91002255 4 10 COIL=MLD 470NM 10X Q335 ,0950x,25LGeNOM 28480 9100-2255%
ASL3 9100-22%S 41 COIL=-MLD 47ONKH 10X Q23S ,L095D%,25LGeNOM 28480 9100=2255
aSLS 910022255 4 COIL-MLD 470NH 10X Q835 ,0950X,25LG=NOM 28480 9100=2255
aASLe 9100-225%5% 4 COIL-MLD 470NK 10X Q335 ,0950X,25LG-NOM 28480 910022255
AsLY? 9100=2248 s 1 COIL=MLD §20NM 10X G334 ,095DX,25LG=NOM 28480 91002248
asLs 910022255 4 COIL=-MLD 470NH 10% Q335 ,0950X, 25LGeNOM 28480 931002259
Aslio 9100=2269 0 2 COIL-MLD 27UH 1q0x Q=4S ,L09SDX,25LG=NOM 28480 910022269
Asl 1y 9100-2269 0 COILMLD 27UM 10X G245 ,L095Dx,25LG=NOM 28480 91002269
AsSL1t2 91002255 4 COIL=MLD 470NH 10X 0235 ,0950x,25LG=NOM 28480 91002255
aASL13 9100 3255 4 COIL~MLD 470NH 10% Q235 ,095DX,25LGeNOM 28480 9100-225S$
ASLt4 9100=2255 4 COIL=MLD 470NH 10X Q239 ,095DX,2S5LG=NOM 28480 9100-2255
ASL1S 91002255 4 COIL=-MLD 470NN 10% Q235 ,0950X,25LG-NOM 284890 9100-225S
ASL1s 9100-2265% 6 COIL~MLD 10UH 10X Q=60 ,0950X,25LGeNOM 28489 91002265
ASstq7 91002255 4 COILeMLD 470NH 10Y Q335 ,095DX,25LGaNOM 28480 | 91002259
45018 05342+80001 | 8 1 COIL, S=TURNS 28480 05342=80001
ASQH 1953=0058 a 3 TRANSISTOR PNP SI PD®300MW FTH200MHZ 07263 832248
45Q2 185320058 8 TRANSISTGR PNP SI PD2300MW FTE200MHZ 07263 §32248
4503 1853.0058 8 TRANSISTOR PNP ST PO=300MA FTu2n0MM2 07263 832248
ASA1 068321215 9 1 RESISTOR 120 Sx 25w FC TC®=000/4600 01121 CBt21s
ASR2 06832005 7 1 RESISTOR 20 SX ,25W FC TCE=400/¢S00 01121 CB2oos
ASR3 0698.3113 1 4 RESISTOR 100 5% ,1254 CC TCre270/454¢ o1121 881019
ASRa 069825172 6 1 RESISTOR 13 SX ,t25# CC TC3-270/+540 ‘01121 BB1305
ASRS 0698=3374 0 2 RESISTOR St S5X ,125W CC TC8~270/¢540 01121 885108
ASR6 069823111 9 a RESISTOR 30 5X ,125w CC 1C2e270/+4S40 01121 BB300S
ASRTY 0698=3111 L) RESISTOR 30 5X ,125W CC TC=2=270/¢540 01121 B88300S
ASHa 069825174 8 2 RESISTOR 200 SX ,125% CC TC=«330/4800 01121 BB2015
45R9 06983380 4 2 RESTSTOR 7S SX ,125W CC TCz=270/4540 0ot121 BB7%0S
ASR1o0 069843113 1 RESISTOR 100 Sx ,12SW CC TC8=270/4540 01121 881015
ASRy 4 06985861 7 2 RESISTOR 6,8 S ,125W CC TC®oi20/4400 01121 B868GS
ASR12 0698+5998 4 1 RESISTOR 15 SX ,125w CC TC®=270/+540 01121 881505
ASR13 06985564 0 1 RESISTOR 240 SX ,325W CC TCW"=330/4800 01121 BB241S
ASR14 0757=0398 4 1 RESISTOR 75 1X ,12Sw F TCE0++100 24546 Clde1/8T0=TSROF
45R1S 069825561 7 RESISTOR 6,8 SY ,125W CC TCm=120/¢400 01121 B8B68GS

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5343A
Replaceable Parts

Table 6-3. Replaceableé Parts (Continued)

Reference HP Part |c| o, Descrintion Mmfr Mfr Part Number
Designation Number |o] “YY | | escriptio Code
Ash1s 9698-3113 | 1 RESISTOR 100 5% .12 CC TCR=270/4540 1121 | BB101S -
ASR17 069845201 2 2 RESISTOR 750 SY ,125w CC TCE«330/+4800 01121 B87s1S 464R=6 - t
asRie 0698.7228 | 7 2 | RESISTOR 464 1x ,05W F TCZ0e=100 2546 | C3-1/8-TQ-A6ARS N
ASR19 069623378 0 RESISTOR S1 SX ,125# CC TCS=270/4540 01121 885105 . g
ASR20 069823111 ° RESISTOR 30 5X ,125w CC TC2=270/+4540 01121 883005 .
ASR21 06983111 9 RESISTOR 30 S5X ,125W CC.TC==270/+¢540 01121 883005 3
ASR22 069845174 8 RESISTOR 200 Sx ,125w CC TC=«330/¢800 01121 BH201S ¢
_ ASR23 0698e6241 2 RESISTOR 750 5% ,125W CC TC=a330/+4800 - 01121 BB7515
ASR24 0675-1021 8 1 RESISTOR 1K 10X ,125W CC TC3-330/+800 61121 881021
ASR2S 06983113 1 RESISTOR 100 Sy ,125w CC TC3=270/4540 01121 881015
AsR2s k 069823376 | 8 1 | RESISTOR 43 Sx _125W CC TC®=270/4540 01121 | B8Bu30S
ASR27 069827228 ? RESISTOR 464 1x ,05W F TC204-100 20546 C3=1/8eT0-464R=G
asf2e 069823380 4 RESISTOR 7S SX% ,125% CC TCm=270/4540 01121 887505
asuq 182620372 2 2 iC 5 GHZ LIMITER/AMP 28480 182620372
asu2 185R0059 9 2 TRANSISTOR ARRAY 28480 1858=0059
ASU3 18580059 9 TRANSISTOR ARRAY 28480 18580059
ASUY 1826-0372 2 1C 5 GHZ LIMITER/AMP . 28480 1826=0372
ASny 05342-60100] 6 1 CABLE ASSEMBLY, MULTIPLEXER 28480 0534260100
A5 MISCELLANEOUS PARTS

0363=0133 [ 2 CONTACT-FINGER _13e#D ,09=FREE~HGT BE=CU 28480 0363=0133

03800970 9 1 STANDOFFeHEX ,37S=INelG 4=d40THD 28489 0380=0970

053a2-20101 | 3 1 SCREW, GROUND 28489 05342«20101

®
See introduction to this section for ordering information
6-12 *Indicates factory selected value K
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Table 6-3. Replaceable Parts (Continued)

Model 5343A
Replaceable Parts

Reference HP Part |c| Descripti Mfr
: < escription Mfr Part Number
Designation | Number |D ty P Code :
a6 0534260006 | 1 1 OFFSET LOOP AMPLIFIER ASSEMBLY 284890 0534260000
(SERIES 1720)
AsCt 0180-0228 6 2 CAPACTTOR=FXD 22uF+-10% 1SVDC T4 56289 1500226X901582
a6C2 0160=3879 7 6 CAPACITOR=FXD ,01UF ¢=20X 100VDC CER 28480 0160=3879
a6C3y 018020210 6 2 CAPACITORFXO 3, 3UFee20% 15VOC T4 56289 1%00335%001542
a6l 0160-3879 7 CAPACITORFXD ,01UF ¢=20% 100VOC CER 28480 01603879
46CS 01603879 7 CAPACITOR=FXD ,01UF +=20% 100v0C CER 28480 01603879
L) 0180+0210 [ CAPACITORSFXD 3 _3UF+=20X 1SVDC T4 56289 1500335X0015A2
aeC7 0160=3879 7 CAPACITORSFXD ,01UF +-20% 100VDC CER 28480 01603879
a6C8 01800228 [ CAPACITORSFXD 22uF+e10% 15VDC TA 56289 1500226%901582
asC9 0180=170t 2 1 CAPACITOR=FXD &,8UF+=20%X 6VDC TA 56289 1500685%X000642
46C10 01600128 3 1 CAPACITOR=FXD 2,2UfF +=20X SOVDC CER 28480 016000128
asC11 01603879 7 CAPACITOReFXD ,01UF +-20% 100VDC CER 28480 0160-3879
46C12 016020162 H 1 CAPACITOReFXD ,022UF +-10% 200VDC POLYE 28480 0160=0162
s6C13 01603879 7 CAPACITOReFXD ,01UF +=20% 100VOC CER 28480 01603879
A6CRY 1902-3193 3 2 DICDEZNR 13,3V S5Xx 00e7 PDm 4w TCes 059X 28480 19023193
a6CR2 19023193 3 DICDE~2ZNR §13,3v 5% 00«7 POs 4w TCEe_059% 28480 19023193
AeCR3 190t=0040 1 2 DIQDE=SWITCHING 30V SOMA 2N§ DO«3S 28480 19010040
a6CRy 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DO=35 28480 19010040
4601 1853«0020 4 3 TRANSISTOR PNP 81 POS300MW FT®1S0MNZ 28480 185320020
4602 1854=0071 7 1 TRANSISTOR NPN SI1 PDs30OMA FTs200MHZ 28480 1854=0071
a6Q% 185320020 ] TRANSISTOR PNP S PDs3I0OMW FTmiSOMHZ 28480 18530020
4604 18530020 4 TRANSISTOR PNP SI PDe30OMW FTs1SOMKZ 28480 1853=0020
AsRy 2100-2489 9 1 RESISTOR.TRMR SK 10X € SIDE<aDJ 1e7RN 30983 EYS0xS02
A6R2 21002633 S 1 RESISTOR=TRMR 1K 10% C SIDE«ADJ 1<TRN 30983 ETSO0X102
A6R3 07570288 1 1 RESISTOR 9,09% 1X ,125w F 7Ca0+42100 19701 MFGC1/8e710-9091eF
A6RY 0757-0279 0 4 RESISTOR 3,16K 1% ,125W f TC®0+-100 248486 Cle1/8aT0a31b61aF
46RS 07570442 9 2 RESISTOR 10K 1X ,125% F TC#0ee100 24546 Clei/8aT0e1002aF
A6R6 07570280 3 a4 RESISTOR 1K 1X ,125w F 1C20+4=100 24546 Cda1/8e70=1001F
a6R? 0757-0042 e RESISTOR 10K tX 125w F TC204+100 24546 C4al/8=T0=1002F
46R8 0757-0279 0 RESISTOR 3,16K 1% ,125% F TC804-100 24546 Cleal/B8eT0a3ibief
A6R9 07570280 3 RESISTOR 1K 1X ,125W F TCs04=100 24546 Clel/8eT0=1001eF
AbR10 07S7-0416 7 1 RESISTOR S11 1% 125w F TC=0++100 24546 Cde1/8eT0=511ReF
ARy 0757-0280 3 RESISTOR 1K 1X _125W F TCEQ¢=100 24546 C4~1/8eT0=3001~F
A6Ry2 0757=0440 7 1 RESISTOR T,5K 1X ,125% F TC=o¢~100 24546 Cuw1/8=T0=7501=F
LY-LTEY 0757=0289 2 1 RESISTOR 13,3K X 1254 F TCmo¢=100 19701 MF4Cy/8=T0=1332=F
abR14 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+¢=100 24546 ClUw1/8=T0e1001=F
A6R1S 0757«0279 0 RESISTOR 3,16K 1X ,125W F TCa0+=100 24s46 Cldea1/8=T0e3161eF
AsR16 0757-0438 3 1 RESISTOR S5,11K 11X ,125W F TC®0+-100 24S4s Cle1/8eT0e5111F
A6R17T 0757+0200 7 1 RESISTOR 5,62K 1X ,125W F TC®0+=100 24546 Cldel/8eT0nS5621=F
A6R18 0757-0424 7 1 RESISTOR 1,1K 1% ,125w F TC®0+4=100 24546 Cdel/B8eT0eijotaF
ABR19 0757-0407 6 1 RESISTOR 200 1% _,125W F TCs0eel00 24546 Clel/8eT0w201=F
a6R20 0757-0401 [ 1 RESISTOR 100 1% 125K F TCE0+=100 24546 Cde1/8=T0e101F
86R2) 0698-3153 9 1 RESISTOR 3,83K 1X ,125W F TC®0+¢=100 24546 Cie1/8eT0=3831=F
86R22 0757«0199 3 1 RESISTOR 21,5K 1X .125W F TC®0+-100 24546 C4ai/B8eT0=2152=F
A6R2% 0757-0427 0 2 RESISYOR 1,5 1x ,125W F TC=04-100 24s4e Cliel/8eT0e1501=F
ApR24 07570427 0 RESISTOR 1,5K 1% ,125W F TC@04e100 24s4s Cldei/8eT01501eF
AsR2S 07570279 [ RESISTOR 3,16K 1% ,125W F TCm0+e100 2us46 Cdel/8eT0e316]af
a6u1L 1820=142% [ 1 1C SCHMITT=TRIG TTL LS NAND QUAD 2«INP 01298 SNT4LS132N
AbU2 18200493 6 1 IC 0P AMP BaDIPeP 27014 LM3OTN
A6 MISCELLANEQUS PARTS
12510600 [} 1 CONNECTOReSGL CONT PIN 1{,14=MMaBSCeSZ 3G 28480 12510600
50009043 6 1 PINIP,C, BOARD EXTRACTOR 28480 500009043
5040=6R852 3 1 EXTRACTOR, ORANGE 28480 50406852

See introduction to this section for ordering information
*[ndicates factory selected value
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Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

—

Reference HP Part Cc Qty Description I(\:/If(l; Mfr Part Number
Designation Number |D ode
ar 05342-60007} 2 1 MIXER/SEARCH CONTROL ASSEMBLY 28480 05342-60007
(SERIES 1720)
a7Cy 016023879 7 9 CAPACITOR«FXD ,01UF +¢-20% 100vDC CER 28480 01603879
ar1C2 01603879 ? CAPACITOR«FXD ,01UF +=20% 100VDC CER 28480 0160-3879
arcs 01800155 ] 2 CAPACITOR=FXD 2,20F+=20% 20VDC T4 56289 1500225x002042
ATC4 0160=-3879 7 CAPACITOR«FXD ,01UF +=20% 100VDC CER 28480 0160«3879
47Cs 01800155 8 CAPACITOR=FXD 2,2UF+=20% 20VDC YA 56289 1500225x002042
A7Cs 01603878 6 10 CAPACITOR=FXD 1000PF ¢«20% 100VDC CER 28480 0160-3878
a7C7 0180+-17014 2 4 CAPACITORSFXD 6,8UF¢=20X% 6VDC T4 56289 1500685X%000642
ArC8 01603879 7 CAPACITORFXD ,01UF ¢=20X 100VDC CER 208480 016023879
A7C9 0180«1701 2 CAPACITORFXD & ,8UF+=20% 6VDC TA 56289 1500685X%000642
arC10 0160=3878 6 CAPACITOR-FXD 1000PF +=20% 100VDC CER 28480 0160=-3878
A7Cyy 0180+1701 2 CAPACITORFXD 6,8UF++20X 6VDC TA 56289 1500685X000642
ArCy2 0160-3878 [ CAPACITORFXD 1000PF 4+20% $100VDC CER 28480 0160=3878
ArCy3 0160-3879 7 CAPACITORSFXD _01UF +-20% 300VOC CER 28480 0160=3879
ATC1y 01801701 2 CAPACITORSFXD 6,8UF+=20% 6VOC TA $6289 1500685x000642
47Css 01603879 7 CAPACITORSFXD ,01UF +-20% 100vDC CER 28480 0160=3879
A7C1e 0160=3875 3 1 CAPACITIRFXD 22PF +wSX 200V0C CER 0se30 28480 0160-387S
ATCtY 0160=3878 6 CAPACITOR«FXD 1000PF +=20% 100VDC CER- 284890 0160-3878
A7C18 0lo0-3878 6 CAPACITOR-FXD 1000PF +=20x 100vDC CER 28480 0160«3878
A7C19 01603879 7 CAPACITOReFXD _01UF +«20% 100vOC CER 28480 01603879
A7C20 01603877 5 2 CAPACITOR«FXD 100PF +20% 200y0C CER 28480 0160-3877
A7C21 0160=3878 6 CAPACITORFXD 1000PF +=20X 100VDC CER 28489 0160«3878
A47C22 0160-3879 7 CAPACITORFXD _01UF +-20X% 100VDC CER 28480 01603879
ayC2s 0160«3878 [ CAPACITURSFXD 1000PF 4<20% 100VDC CER 28480 01603878
a7C24 0160-3878 5 CAPACITOR-FXD 1000PF +-20% 100VOC CER 28480 01603878
ArCas 01603879 7 CAPACITORFXD ,01UF +-20% 100vDC CER 28489 0160-3879
A7C2¢ 0160-3878 6 CAPACITURSFXO 1000PF +e20% $100VDC CER 28480 0166-3878
A7C27 01603877 S CAPACITOR-FXD 100PF +«20% 200vDC CER 26480 0160-3877
a47C28 01603878 6 CAPACITOR«FXD 1000PF +e20% 100vDC CER 28480 0160=3878
A7CRy 19010518 8 2 DIODE-SCHOTTKY 28480 1901-0518
A7CR2 19010518 8 DIODE-SCHOTTKY 28480 1901=-0518
ArLy 91002268 9 8 COIL-MLD 22UH 10X G245 ,0950X,25LGaNOM 28480 9100-2268
ArL2 9100=2268 9 COIL-MLD 22UH 10x 02dS _0950X,25LGeNOM 28480 9100=2268
(3% 91002247 4 3 COIL-MLD 100NN 10X Ou34 ,0950%,25LGaNOM 28480 91002247
A7La 9100-2268 9 COIL-MLD 22UM 19X 0845 ,0950X,25LGoNOM . 284890 9100=22068
ATLS 91002268 9 COIL-MLD 22UH 10X G245 ,095Dx,25LG=NOM 284890 91002268
ATLe 9100=-2247 4 COIL=MLD J0ONM 10X Q=34 ,0950X,25LGeNOM 28480 9100=2247
ATLY 91002268 9 COIL-MLD 22UH 350X Gm4S ,0950X,25LGeNOM 28480 9100=2268
A7Le 9100-2268 9 COIL-MLD 22UM tox Q245 ,0950X,25LG-NOM 28480 9100=2268
ATLY 9100.2247 [} COJLeMLD 1Q0NH 10% QE34 ,0950X,25LG=NOM 28489 91002247
ATL10 9100-2268 9 COILeMLD 22UH 10% G245 ,0950X,25LG=NOM 28480 9100=2268
ATLIY 9100.2268 9 COIL=MLD 22UM 10X G345 +0950X, 25LG=NOM 28480 9100=2268
ATQ) 18540345 8 2 TRANSISTOR NPN 2N5179 ST TO=72 PD®200MW 04713 2NS1T79
ATQ2 185420092 2 2 TRANSISTOR NPN 81 PDI200OMN FTEA00MHZ 28480 1854=-0092
ares3 18540092 2 TRANSISTOR NPN 81 PD2200MW FTe600MHZ 28480 1854=0092
ATQ4 1854%0071 7 2 TRANSISTOR NPN S] PDS300MW FTe200MHZ 28480 1854=0071
A70s 185420071 7 TRANSISTOR NPN ST PD330O0MN FT2200MHZ 28480 18%54-0071
ATQ6 185420345 8 TRANSISTOR NPN 2NS179 SI TO«72 PD=200Mw 0urLy 285179
ARy 06987101 5 t RESISTOR 3K S% _125W CC TC®=350/¢857 01421 8B3025S
A7R2 06985426 3 2 RESISTOR 10K 10X ,125W CC TC2<350/+857 0f121 883031
A7R3 0698-542p 3 RESISTOR 10K 10X ,125W CC TCa=350/+¢857 0t12y 881031
ATRY 0698-5180 6 RESISYOR 2K S¥% ,125w CC TCe=350/¢857 01121 882025
ATRS 06985181 7 1 RESISTOR 3.6K S% ,125w CC TC3=350/48%7 01121 883625
ATRe 0698-6294 5 1 RESISTOR 47K 5% 125K CC TCeeusp/+875 01121 884738
ATR? 0698-3378 4 2 RESISTOR St SX ,1254 CC TCm=e270/+S540 01121 885105
ATR8 0698+5075 8 2 RESISTOR 130 SX ,125W CC TCm=330/¢800 01121 881315
ATRG 0698+3413 1 3 RESISTOR 100 $% ,125W CC TC&=270/+454g 01121 881015
4TR10 069845172 6 2 RESISTOR 13 SY 125w CC TCs=270/+540 01121 861305
ATRqy 06985567 3 1 RESISTOR 27K 5% ,125K CC TC2e466/¢875 01121 BB273s
ATR12 06985174 8 1 RESISTOR 200 Sx ,125W CC TCa=«330/4800 01121 BB201%
ATRyy 069843113 1 RESISTOR 100 Sy 125w CC TC®-270/¢540 01121 B8B101S
ATR14 0698=5565 1 1 RESISYOR 2,2K 5% ,125W CC TCx=350/¢857 01123 BB2225
ATRS 069845180 6 RESISTOR 2K 5% 125w CC TCs=350/¢857 01121 882025
[ LITY 069825180 6 RESISTOR 2K Sx _125% CC TCB=350/¢B57 0112} 8682029
A7R1Y 0698.5180 6 RESISTOR 2K SX ,125W CC T(Be350/¢857 0l121 882025
ATR18 06983378 0 RESISTOR S1 SX _125W CC YC=3=270/4540 ot121 885105
ATR19 06985075 a RESISTOR 130 Sx ,125w CC TC3e330/+800 01121 88131S
ATR20 0698«5172 6 RESISTOR 13 SX ,125W CC TC==270/4540 01121 88130
A7R21 0698-3113 1 . RESISTOR 100 5% .125W CC TC=-270/+540 01121 881015
ATR22 0698-3379 1 1. RESISTOR 68 5% .125W CC TC=-270/+540 01121 BB6805
ATTP1 1251-0600 ] 1 CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SQ 28480 1251-0600
A7U1 1820-0630 3 1 IC MISC TTL 04713 MC4044P
ATU2 1820-1206 1 1 1C GATE TTL LS NOR TPL 3-INP 01295 SN74LS27N
A7U3 1826-0372 2 2 IC 6 GHZ LIMITER/AMP 28480 1826-0372
ATUM4 1826-0372 2 EC 5 GHZ LIMITER/AMP 28480 1826-0372

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A
Replaceable Parts

Reference HP Part |c Q D T Mfr
: A : escription Mfr Part Number
Designation Number [p] Gt p Code
a8 053u2«60008] 3 1 MAIN VCO ASSEMBLY (SERIES 1720) 28480 05342%00008
a8Cy 0180=0228 6 1 CAPACITORFXD 22UF+=10% 15vDC TA 56289 1500226x%01582
ABC2 0160-3878 6 17 CAPACITOR®FXD 1000PF +=20X 100VOC CER 28480 0160+3878
a8C3 01603878 6 CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 0160-3878
a8CY 01603877 S [} CAPACITOR~FXD 100PF ++20% 200VDC CER 28480 0160=3877
a8Cs 0160-3878 [} CAPACITOReFXD 1000PF ++20% 100VDC- CER 28480 0160=3878
a8Ce 01603877 5 CAPACITOR=FXD 100PF +<20% 200VDC CER 28480 0160=3877
a8C7 0160-3872 [ 1 CAPACITORFXD 2,2PF ++,25PF 200vDC CER 28480 01603872
agCa 0160-3878 6 CAPACITORFXD 1000PF +=20% 100VDC CER 28480 0160=3878
aaCo 0160+3878 6 CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 0360=3878
LY:13 ¥} 01003878 é CAPACITORFXD 1000PF ¢«20X §00VDC CER 28480 0160=3878
aaCty 016043878 6 CAPACIYOR=FXD 1000PF +=20% 100VDC CER 28480 01603878
AgCy2 0160-3877 S CAPACITORSFXD {00PF +w20% 200VDC CER 28480 0160=3877
ARCYty 01603878 ] CAPACITORWFXD 1000PF 4220X% 100VDC CER 28480 0160=3878
AgCyy 0160-3878 6 CAPACITOR<FXD 1000PF ¢e20% 100VDC CER 28480 0160-3878
a8Cis 016043878 [ CAPACITORFXD 1000PF +=20% 100VDC CER 28480 0160+3878
A8C1e 0160+3878 [ CAPACITORFXD 1000PF +e20% 100VDC CER 284890 0160-3878
A8C17 0160-3877 s CAPACITORFXD 100PF +=20% 200VDC CER 28480 01603877
a8Cia 0160-3878 6 CAPACITORSFXD 1000PF +e20% 100VDC CER 28480 0160«3878
aeC2o 0160-3878 [ CAPACITOReFXD 1000PF 420X 100VDC CER 28480 0160-3878
ABC2y 0160=3878 6 CAPACITORFXD 1000PF +=20% 100VDC CER 28480 0160=-3878
a8C22 01603878 ® CAPACTITORFXD 1000PF ++20% 100VDC CER 28480 01603878
asC2y 01800210 [ 1 CAPACITOR®FXD 3 3UF+=20% 1SVDC TA 56289 150D0338X008542
48C24 0180-1701 2 4 CAPACITORSFXD 6,BUF+=20% 6VDC Ta 56289 1500685X000642
agCas 0180«1701 2 CAPACITORSFXD &, 8UF+=20% 6VDC Ta 56289 1500685%000642
A8C26 01603878 6 CAPACITOR=FXD 1000PF ¢e20X 300VDC CER 28480 0160~3878
0180~3701 2 CAPACITOR=FXD §,8UF+=20% 6VDC T4 S6289 1500685X0006A2
01RG~1701 2 CAPACITOR=FXD 6,8UF+¢=20% 6VDC Ta 562689 150D685X000642
01e0-3878 6 CAPACITOR=FXD {000PF +=20% 100VDC CER 28480 0160=3878
0122-0065 7 2 CAPACITORSVOLTAGE VARI29 PF/e3V 28480 01220065
01220065 7 CAPACITORIVOLYAGE VARJ29 PF/ely 28480 0122=0065
1902=3171 7 1 DIODE=ZNR 11V SX D0=7 PDm, 4w TCu+,_ 062X 28480 19023171
9170-0016 8 1 CORE-SMIELDING BEAD 28480 9170=0016
9100-2268 9 9 COILeMLD 22UM 10x Q345 ,095DX,25LGeNOM 28480 91002268
9100-2268 9 COIL=MLD 22yH 10% 0845 ,L095DX,25LG=NOM 28480 9100=2268
91002247 4 3 COIL=MLD 1Q0NH $0x =34 ,0950x,25LGaNOM 28480 91002247
91002268 9 COJLeMLD 22UM 10X G=45 ,095DX,25LG=NOM 28480 9100-2268
91002248 9 COIL=MLD 22UH 10X Q84S ,095DX,25LG=NOM 28480 9100=2268
91C0=2247 L] COIL=MLD 100NH 10X Q%34 ,L0950X,25LG=NOM 28480 9100-2247
9100=2268 9 COIL=MLD 22UH 10% Gud4S _09SDX,25LG=NOM 28480 9100=2268
9100.2268 9 COIL=MLD 22UH 10X Q%45 ,0950X,25LGeNOM 28480 9100=2268
9100=2268 9 COIL=MLD 22UH 10X G®45 ,0950x,25L6«NOM 28480 910022268
Q10ne2247 ] COIL=MLD 100NM 10% Q%34 ,095DX,25LG=NOM 28480 9100-2247
91002268 9 COIL=MLD 22UH fox 0=4S ,0950X,25LG=NOM 284890 9100«2268
91002268 9 COIL=MLD 22UH 10% Q245 _095DX,25LG=NOM 28480 910002268
18540345 8 t TRANSISTOR NPN 2NS179 3] 10«72 PDZ200MW 04713 2NS1T9
18540071 7 1 TRANSISTOR NPN S1 PDE300Mw FTs200MHZ 28480 1854+0071
06985174 8 1 RESISTOR 200 5x ,125W CC TCe=330/+800 01121 882015
069823376 8 3 RESISTOR 43 SX ,125W CC TCs=270/4+S40 01121 884305
069685172 [ 3 RESJSTOR 13 S% 125w CC YC®=270/+540 011214 8B130S
0698+599¢8 2 1 RESISTOR 560 SX ,125W CC TC==330/4800 01121 8BSH1S
0698-3376 8 RESISTOR 43 Sx _125W CC TC®e270/4S40 01121 BB430S
06985075 8 3 RESISTOR 130 5x ,125# CC TC==330/¢800 01121 881315
0698-3378 0 3 RESISTOR S1 SX ,125W CC TCZ«270/+540 01121 BBS10S
0698-3376 8 RESISTOR 43 SX ,12S# CC TCew270/+4540 [TRT1] 884305
06985562 8 1 RESISTOR 120 Sx ,125% CC TC=e330/4800 o312t 881215
06698-5172 6 RESISTOR 13 SX ,125W CC TC®e270/4540 oi12t 881305
0698-5075 8 RESISTOR 130 5X 1258 CC TC=«330/4800 01121 881315
06985999 S 3 RESISTOR 4,7K SX ,125W CC TCZ=350/4857 01121 B8y4r2s
0698-5999 s RESISTOR 4,7K SX 125w CC TC==350/4857 01121 8B4T2S
069845999 S RESISTOR 4,7K SX ,125W CC TC®-350/4857 ot BB4T2S
069843378 0 RESISTOR S1 S% 125w CC TC=e270/4540 01121 BBS10S
0698+7212 9 ] RESISTOR 100 1X ,05W F 1C80+4=100 24546 C3e1/8=T0=100R=G
069845172 6 RESISTOR 13 SX .125W CC TC2=270/+540 01121 881305%
069845075 8 RESISTOR 130 SX ,125k CC TC®e330/4800 01121 88131
06983380 4 1 RESISTOR 75 5X ,125w CC F7C®%=270/+¢540 01121 887505
06983378 0 RESTSTOR S1 SX ,125W CC TC®e270/4540 01121 BBS105
06985426 3 1 RESISTOR 10K 10% ,125W CC TCE=350/4857 01121 881031
2100+2489 9 1 RESISTOR-TRMR SK {0% C SIDE=ADJ jeTRN 30983 ETS0XS02
069845178 2 1 RESISTOR 1,5K SX _125W CC TCea350/4857 01121 88152%
1826-0372 2 1 iC 5 GHZ LIMITER/AMP 28480 1826-0372
A8 MISCELLANEQUS PARTS
0363-0133 0 2 CONTACT-FINGER .13-WD .09-FREE-HGT BE-CU 28480 0363-0133
0380-0970 9 1 STANDOFF-HEX .375-IN-LG 4-40THD 28480 0380-0970
05342-20101 3 1 SCREW, GROUND 28480 05342-20101

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

—_—
.. Mfr
Reference HP Part | aty Description Cod Mfr Part Number
Designation Number ode
—_
A9 0534260009 4 1 MAIN LOOP aMPLIFIER ASSEMBLY 28480 05342«60009
(SERIES 1720)
A9Cy 01604084 8 2 CAPACITOR=FXD ,1UF +~20% SOVDC CER 28480 0160-4084
ASC2 0160=0165S 8 1 CAPACYTOR=FXD ,056UF +=10% 200VDC POLYE 28480 0j60=0165
A9C3 0180-0210 6 2 CAPACITOR=FXD 3,3UF+=20X 15vDC TA 56289 150D335x001542
49Ca 0160-3879 7 5 CAPACITORFXD ,01UF ¢=20% 100vVOC CER 28480 0160=3879
(LIS 0160-3879 7 CAPACITORFXD _0{UF +=20X% 100VDC CER 284890 0160=3879
A9Ce 0180+1701 2 1 CAPACITOR-FXD 6,8UF+=20% 6VDC TA 56289 1500685X000642
49C? 0160+3879 7 ; CAPACITOR=FXD ,01UF +«20X 100VDC CER 28480 0160=3879
A9C8 0160-0301 4 1 CAPACITORSFXD ,0312UF +=10%X 200V0C POLYE 28480 0150=030%
A49C9 01600153 4 2 CAPACITOR®FXD 1000PF +=10X 200VDC POLYE 28480 016020153
A49C10 0160-0160 3 1 CAPACITORFXD 8200PF +-10% 200VDC POLYE 28480 0160=0160
49C1y 0160=4084 8 CAPACITORSFXD. ,1UF ++20X SOVDC CER 28480 0160=4084
a9Ct2 01400200 0 1 CAPACITORSFXD 390PF +«5X 300VDC MICA 72136 OM{SF391J0300%WVICR
a9C13 0180-0228 6 2 CAPACITORFXD 22UF+=10% 1SVOC TA $6289 1500226X901582
A9C1 4 0180=0210 6 CAPACITORFXD 3,3UF+e20X 15V0C TA S6289 150D335X001542
A9C1S 01603879 7 CAPACITORFXD ,01uF +=20% 100vDC CER 268480 0160=3879
49C16 01600153 4 CAPACITORaFXD 1000PF +e10X% 200VDC POLYE 28480 01600153
a9Cyy 0180=0228 [} CAPACITORSFXD 22UF+=10X {SVDC Ta $6289 1500226%901582
a9Ct8 0160-0137 4 1 CAPACITORSFXD ,33UF ¢e20X 25v0C CER 28480 0160-0137
a9Ct9e 01603879 7 CAPACITORFXD ,01UF ¢=20X 100VDC CER 28480 0160=3879
A9CRy 19020049 2 2 DIODELZNR 6,19V Sx D07 PO= 4w TC®y, 022X 28480 19020049
49CR2 19010040 1 2 DICDELSWITCHING 30V SoMA 2N3 DDa3S 28480 190120040
A9CRY 19010040 1 DIODE-SWITCHING 30V SoMA 2NS D035 28480 1901=0040 '
49CRg 1902-0049 2 DIODE«ZNR 6,19y Sx D0~7 PDz, 4w TCE4,022X 28480 1902-0049
a9ly 9140-0131 S 3 COIL=MLD 1oMH Sy G280 ,240X,74LGeNOM 28480 91400131
A9L2 91400131 s COILeMLD 10MH SX Q280 ,240X,74LGeNOM 28480 9140«0131
A9L3 9140=0131 S COIL=MLD 10MH Sy Q%80 ,240X,74LGeNOM 28480 9140-0131
4904 185320020 4 3 TRANSISTOR PNP SI POS3IQOMA FTagSoMKZ 28480 185320020
49G@2 18530020 4 TRANSISTOR PNP 8] PO=3IOQOMN FTagGoMHz 28480 18530020
A903 185320020 4 TRANSISTOR PNP SI PDE3QOMA FTs|1S0MKZ 28480 1853-0020
4904 18540071 7 1 TRANSISTOR NPN 81 PDx3goMw FTe200MHZ 28480 18540071
A9Ry 07570279 0 2 RESISTOR 3 16K (X ,125W F TCeo¢ayQo 24sde Cleat/BaTOa3jblafF
AR 0698e6123 9 P4 RESISTOR 20K SX ,125W CC TCoeys6/487S oti121 882035
A9R3 0757-0280 3 3 RESISTOR §x 1X _{25W F TC=0+=100 24S4s Clel/8aT0ml0Q]leF
A9Ra 0757-0199 3 3 RESISTOR 21,5K 1X ,125W F TCS04«100 24546 Clw1/B8aT0a2152F
A9RS 0698-5184 [ 2 RESISTOR 6,2K SY ,125w CC TC3e350/+857 01121 BBe22s
A9Re 07570199 3 RESISTOR 21,5K 1x ,125W F TCEQ4=100 24s4e Clda1/8eT0a2152F
A9RY 069846123 9 RESISTOR 20K Sy ,125W CC TC®wd06/4875 o112t 882035
A9Rs 06985184 [ RESISTOR 6,2K 5% ,125w CC TC2e350/4857 01121 886228
A9R9 06983448 3 1 RESISTOR 383 1% ,125W F TCmQe=100 24546 Cde1/8eTQu383Ref
A9R1g 07570279 [} RESISTOR 3,16K 1X ,125W F TC204=100 24546 Clel/8eT0e3 b1aF
A9R11 0757«0280 3 RESISTOR 1K 1X ,125W F TCs0¢=§00 24546 CU4=1/8eT0e100ieF
AQR12 0698-3150 ] 1 RESISTOR 2,37K 1% ,125W F TCa0+=100 24S4e Cdel/8eT0e2371eF
A9R13 07570290 S 1 RESISTOR &,19K 1X ,125% F TCwosa100 19701 MFUCY1/BaT0w619]of
A9R14 07570199 3 RESISTOR 21,.5K 1X ,125W F TCo04e100 24546 Cd4a1/8aT0-2152<F
ARy S 07570418 9 1 RESISTOR 619 1Y ,125W F TCa0++100 24546 Cde1/B8eT0eb1IRaF
A9R 6 06831065 7 1 RESISTOR 10M Sx ,25% FC TC3e990/¢1100 01121 c81065
ASR17Y 0757=0283 6 2 RESISTOR 2K (X ,125% F TCmo+=100 24546 Cd=1/82702001F
A9R18 07570280 3 RESISTOR 1K 1X _125W F 7Ca0e=100 24S4s Cdeal/8eT0n1001=F
A9R19 07570283 ] RESISTOR 2K 1% ,125W F TCz0+=100 24546 Clai/8aT0e200=F
4984 1820-1325 5 1 IC SW CMDS BILATL QUAD 01928 CO4066AE i
i
A9TP1 12510600 9 1 CONNECTOR®3GL CONT PIN 1.14=MMeBSC=SZ SO 28480 1251=0500 {
AUt 1820-1112 8 1 IC FF TTL LS D-TYPE POS-EOGE-TRIG 01295 SNTALSTUN I
49u2 18200493 6 1 1C OP AMP 8-DIPeP 27014 LM307N
A9 MISCELLANEOUS PARTS
5000-9043 & 1 PINgP _C, BDARD EXTRACTOR 28489 50009043
5040+6852 3 1 EXTRACTOR, ORANGE 28489 50U0=6852
3

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A -

Replaceable Parts

Reference HP Part |c| o, Descrioti Mfr
: A escription Mfr Part Number
Designation Number |D Y P Code
A0 95342-60010 ]| 7 1 DIVIDE«BYeN ASSEMBLY (SERIES 1720) 28480 033682260010
410Ct 0189~§701 2, [} CAPACITOR=FXD ¢, ,8UF+=20% 6VDC TA 56289 1500685X0006A2
aq10C2 01800106 9 1 CAPACITOR«FXD 4QUF+=20X% 6VDC TA 56289 1500606X000682
Aj0C3 01R0e170t 2 CAPACITORSFXD 4, AUF+a20X 6VDC Ta 56289 1500685X00064A2
a10Cy 01603878 [ 1S CAPACITOReFXD 1000PF 420X 100VDC CER 28480 0160-3878
410CS 0160-3878 L] CAPACITOReFXD 1000PF 420X 100VDC CER 28480 0160-3878
410Ce 01603878 [} CAPACITOR=FXD 1000PF ¢=20% 100VDC CER 2848¢ 0160=3878
aqo0Cy 0180=1701 2 CAPACITORFXD 6,8UF+=20% 6VvDC TA 56289 1500685x0006A2
(314} 01801701 2 CAPACITOR=FXD &,8UF¢e20% 6VDC T4 - 56289 150D685x000042
410C9 01603878 6 CAPACITOR«FXD 1000PF ¢=20X 100VOC CER 28480 01603878
a10cto 0160-3678 ° CAPACITOR=FXD 1000PF ¢«20X 100VDC CER 28480 0160-3878
a1o0C11 0160-3875 3 1 CAPACITOR-FXD 22PF +=SX 200vVOC CER 0¢e30 28480 0160-3875
410C12 0160+3878 6 CAPACITOR=FXD 1000PF ¢=20X% 100vDC CER 28480 01603878
AtoCt3 0160-3878 ) CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 0160-3878
410C14 01603878 6 CAPACITOR=FXD 1000PF +=20% 100VD{ CER 28480 0160-3878
a1ec1s 01e0-3a78 [ CAPACITOR«FXD 1000PF +«20X 100VDC CER 28480 0160«3878
410C16 0160-3878 & CAPACITOR=FXD 1000PF +-20X% 100VDC CER 28480 0160-3878
at0cty 0160-3878 6 CAPACITOR=FXD 1000PF +«20X% 100VDC CER 28480 0160-3878
410C18 01603878 [ CAPACITOR=FXD 1000PF +=20% 100VDC CER 284890 01603878
A10C19 0160=3878 [ CAPACITOR=FXD 1000PF +=20X 100VDC CER 28480 0169-3878
410C20 0160-3878 6 CAPACITORFXDP 1000PF +4+20X 300VDC CER 28480 01603878
a10c21 0160+3878 6 CAPACITOReFXD 1000PF +=20% 100VDC CER 28480 01603878
lloLi 9{00=2268 9 1 COIL.MLD 22UM tox Q=4S 950X, 2SLGNOM 28489 9100«2268
A1oL2 9100-1788 ® 3 CHOKE-wIDE BAND zMAXE680 OHMD 180 MMZ 02114 vK200 20/48
a1oLy 9100-1788 6 CHOKE=WIDE BAND ZMAXE6B0 QMM 180 MMZ 02114 VK200 20/48
AjoLy 9100e1788 [ CHOKE=WIDE BAND ZMAX268() OHMa 180 MWZ 02114 vK200 20748
A10Ry 0675«3021 a 2 RESISTOR 1K 10y ,125% CC TC®a330/+4800 01121 881021
AY0R2 0698-59986 2 1 RESISTOR S60 Sx ,125w CC TCse330/¢800 01121 885615
410R3 06988073 2 1 RESISTOR 1,6K Sx ,125# CC TC3«350/+857 01121 881625
AtORG 069831140 2 1 RESISTOR 300 Sy ,125w CC TCse33p/eB800 01121 88301%
A10RS 00986242 3 1 RESISTOR 1,2K 5% ,125w CC TCma=350/4857 01121 881225
Af0Re 0698-3380 4 1 RESISTOR 75 SX ,125W CC TCe=270/4540 01121 B8750%
AgoR? 06985177 1 1 RESISTOR 820 Sx ,125% CC TC3-330/4800 01121 BBB21S
A10R8 0698«7101 S 1 RESISTOR 3K SX _125wW CC TC=e350/+857 01121 883025
AtoRe 069845565 1 1 RESISTOR 2,2K Sy ,125W CC TC8«350/4857 01121 B88222%
At0R10 069B«3376 8 1 RESISTOR 43 Sx ,125W CC TCw=270/4540 oftat 884308
A10R¢t g 067S5=1021% 8 RESISTOR iK 10% ,125W CC TCs=330/+4800 01121 BB81021
a107pP1 12510600 o 1 CONNECTOR*3GL CONT PIN 1,14eMMeBSC=32 $Q 28480 1251=04600
Atout 18201251 L] 1 IC CNTR TTL LS DECO ASYNCHRO 01298 SNT4LSI96N
AL10U2 1820-0630 3 1 IC MI8C TTL 04713 MC4044P
a10uUs 182020069 2 1 IC GATE TTL NAND DUAL ¢eINP 01295 SNT420N
A10Ua 18201112 8 1 IC FF YTL LS D«TYPE PUS<EDGE~TRIG 01295 SN74LSTUN
AtoUs 1820+122% 4 1 IC FF ECL DeM/S DUAL 4713 MC10231P
a10uU6 1820-0736 0 1 IC CNTR ECL BIN DUAL 28480 1820-0736
a10u7 18200493 8 1 IC FF TTL 8 O=TYPE POS=EDGE=~TRIG 0129% SN74874N
a10us 1R20=1429 0 4 1C CNTR TTL LS DECD SYNCHRO 0129S SNT74L8160N
a10uU9 1820«1429 0 IC CNTR TTL LS DECO SYNCHRO 01298 SNT4LS160N
Afouto 1820«1196 8 3 I1C FF TTL LS DeTYPE POSEDGE«TRIG COM 01295 SNTULSITUN
410Uy 1820«119S 7 2 IC FF TTL L8 DeTYPE POS-EDGE=TRIG COM 01298 SN74LS81TSN
A10U12 1820-1888 S 1 IC PRESCR ECL 04713 MC12013L
A10U13 1R20~1429 Q IC CNTR TTL LS DECD SYNCHRO 0129S SNT74LS160N
a10U14 1820-1429 0 IC CNTR TTL LS DECO SYNCHRO 01295 SNT4LS160N
410U1S 1820=1198 8 IC FF TTL LS D~TYPE POS=EDGE«TRIG COM 01298 SNT4LS1 74N
Af0ute 1R20=119S ? IC FF TYL LS DeTYPE POS-EDGE=TRIG COM 01299 SNT4LS1T5N
ajour7 18201196 8 IC FF TTL LS DeTYPE POS=EDGE=TRIG COM 01295 SNT4LS1TAN
A10 MISCELLANEOUS PARTS
5000=-9043 6 1 PINgP,C, BOARD EXTRACTOR 28189 5000«9043
50406852 3 1 EXTRACTOR, ORANGE 28480 5040=6852

See introduction to this section for ordering information
*Indicates factory selected value

6-17



https://www.manualsplus.com/

Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

- Mfr
Reference HP Part 1c| g Description Cod Mfr Part Number
Designation Number ode .
a11 0534260011 8 1 IF LIMITER ASSEMBLY (SERIES {720) 284890 0534260011
Ap1cy 01603879 7 5 CAPACITORFXD _01UF +e20% 100VDC CER 28480 0160-3879
A11C2 0160-3879 b CAPACITORFX0 ,01UF 420X 100VOC CER 28480 0160=3879
a11C3 01603879 7 CAPACITOReFXD ,01UF +e20X 100vDC CER 28480 0160-3879
agtca 01603879 7 CAPACITORFXD ,01UF +=20% 100vDC CER 28689 0160=3879
A11CS 0160-3879 b CAPACITORFXD ,01UF #220% 100vDC CER 28480 01603879
Ay1Ce 0180=0490 [ 2 CAPACTITORSFXD 68UFe¢=10X 6vOC TA 90201 TOCHB6KQ06WLF
ay1cy 0180+0490 4 CAPACITOR=FXD &BUF+=10% 6VOC TA 90201 T0C686K006WLF
Ar1cRy 19010535 9 2 | DOIODE=SCHOTTKY 28480 1901=0535
A11CR2 19010535 9 DIODE«SCHOTTKY 28480 19010535
[YEINT 910002247 4 1 COIL=MLD 100ONM {ox Qu34 ,0950X,25LG=NOU 28480 9100+2247
ag1L2 910022265 6 2 COIL-MLD 10UM 10X @60 ,095Dx,25LG=NOM 28480 91002265
LYRIN ] 91002265 6 COIL=MLD 10UH 10X %60 .0950X,25LGeNOM 28480 9100-226%
AtiRt 2100-3207 1 1 RESISTOReTRMR SK 10X C SIDE=ADJ 1eTRN 28480 2100=3207
ALLR2 0698e7102 6 1 RESISTOR S,1K SX 125K CC TCE=3%50/¢8S57 01121 88512S
AfL1R3 06985176 0 1 RESISTOR 510 SX ,125w CC TC=+336/4800 01121 885115
A11RG 06987964 8 1 RESISTOR 100K S5X ,125W CC TC®=466/487S 28480 0698=7964
A11RS 0698-3113 1 2 RESISTOR 100 5x ,125W CC TC=2=270/4540 01121 881015
Ay1Re 069625996 2 1 RESISTOR 560 S% ,125W CC TC2+330/4800 ot121 8855615
Ay1RY 069843111 9 1 RESISTOR 30 Sx ,125W CC TC®<270/4540 01121 883005
[YRLL:] 0698+718% H 2 RESISTOR 220K 5% ,125% CC TCZe600/41137 01121 BB2245
AL1R9 Q69827185 S RESISTOR 220K 5x ,125W CC TC®600/¢1137 01121 B8224S
agiRy0 069823113 1 RESISTOR 100 5X ,125W CC TC®=270/4540 01121 881015
Ag1R11 069847026 3 1 RESISTOR 91 Sy ,125% CC TC®«270/¢540 01121 B8910S
A11Rg2 067%«1021 8 1 RESISTOR 1K f0x ,125W CC TC2e330/4800 0ty BBio021
A11R13 0698-5993 9 1 RESISTOR 8,2K SY ,125w CC TCa-350/+857 01121 888225
LEREST 2100-3352 7 1 RESISTORTRMR 1K 10X C SIDE«ADJ 1eTRN 28480 21003352
A317P2 12510600 0 3 CONNECTORSGL CONT PIN 1 ,14eMMaB3CaSZ SG 28480 12510600
4117P3 12510600 0 CONNECTOR=SGL CONY PIN 1,14eMMeBSC=82 SO 28480 1251=0600
At17P7 12510600 0 CONNECTOR=SGL CONT PIN {,14-MMoBSCeSZ 3G 28480 12510600
A11Ut 18260065 0 1 IC 311 COMPARATOR BeDIPeP 01295 '§NT2311P
A1102 1826-0372 2 1 IC 5 GHZ LIMITER/AMP 28480 18260372
411 MISCELLANEOUS PARTS
50009043 6 1 PINgP ,C, BOARD EXTRACTOR 28480 5000=9043
5040+6852 3 1 EXTRACTOR, ORANGE 28480 5040=68%2
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laceable Parts

Table 6-3. Replaceable Parts (Continued) .
Reference HP Part |c Q I
) . t Mfr
Designation | Number |o| Gty Description Code. Mfr Part Number
- 9

A12 03343260009 | § 1 IF DETECTOR (8ERIES 1932 28480 05343260009
A12Cy 016023872 [ 1 CAPACITORGFXD 2, aPF ,. 25PF 200vD

Atac2 0160=3579 7 12 CAPACITOR«FXD ,01yF 0-50! logsog gE:Eﬂ 52238 oiooo382

01603879

Alacy 01603878 [ 1 CAPACITOReFXD fg006F +=20X 109VOC cER 284980 016023875
A12Ca 016043873 1 1 CAPACITORSFXD 4,7PF 4u,5PF 2paVoc CER 28489 0160=3873
AL2cs 01603679 7 CAPACITOR=FXD ,oyyF +=20% 100yDC CER 28480 0160-3879
A12Ce 01603879 7 CAPACITOReFXD ,otyF +=20Y 100yDC CER (YT -38

Atacy 01603877 5 1 CAPACITOR=FXD 100PF 4.20x 200yDC CER - 58“88 :::g-;s‘;;
Al2ca 0160-2262 4 2 CAPACITOR=FXD 16PF +aS5X S00VOC CER 04e30 28480 01602262
A12C9 016043879 7 CAPACITORFXD ,a1Uf +=20% 100VDC CER 28480 01603879
A12C10 01602262 [ CAPACITORFXD 16PF 4a5x S00VDC CER 0¢e3g 284809 01602262
A12C11 016021879 7 CAPACITORSFXD ,gyUF +=20% 100VDC CER 28480 016023879
a12c92 01500115 7 1 CAPACITOReFXD 27PF +10Y S500VYDC CER 28480 01500115
Al2Cts 018020490 a 3 CAPACITORSF XD 68UFem10X 6yDC TA 96201 TDCOaBLKO0GWLF -
A12¢14 01604084 8 1 CAPACITORaFXD ,1UF 4a20% $OVDC CER 28480 01604084
Atl2cts 01603879 7 CAPACITOReFXD ,01uF +=20% 100VDC CER 28480 0160=3879
Al2Ct1e 01603879 7 CAPACITORPXD o01UF 4e20% 100V0C CER 28480 016023879
Ajacy1? 016003879 7 CAPACTTOReFXD ,01UF 4a20% 100vDE CER 28480 01603879
Alacen 01603879 7 CAPACITQReFXD ,01f ¢ad0Y 100y0C CER 28480 01603879
Atl2cte 01603879 7 CAPACITORSFXD L01UF $e20% 100VDC CER 28480 01603879
A12Ca0 01603879 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 61603879
Atacay 01503879 7 CAPACITOR=FXD ,01Ur ¢e20X joov0e Cer 28480 01603879
. A12¢22 01802049 S 2 CAPACITOR=FXD 101/F 220X 25VDC Ta 28480 0180049}
412C23 01800491 S CAPACITORePXD 10UFea20% 25VDC Ta 28480 01800491
At2c24 01R0a0&90 a CAPACITOR«FXD 68UF4e10Y ayDC TA 90201 THCOBOKO0OWLF
A12¢28 01A00490 4 CAPACITORFXD 6RUF+e10X 6¥DC TA 902014 TOCHB6K006NLF
Arace 1901 =053% 9 3 DIODELSCHOTTKY 28489 19010535
A12CR2 19010535 9 NICDE=SCNDTTKY 28480 19010535
A12CRS 190120515 9 DIODE«SCHOTTKY 28480 19010539
Atacra 190120040 1 1 NIODESSKITCHING 30v SoMA 2Ng 00.38 28480 190120040
AraLy 9100225 0 1 COIL=MLD 220NW j0x Qa32 +0950x, 2SLGaNOM 2848n 910022251
A1202 9100«22%0 9 2 COILeMLD 18084 10X Qa3a «0950X , 251 GenpM™ 28480 9100e22%¢
A1aLy 910022%0 9 COIL=MLD 180NW 10X Qm3q 00950, 25 CunOM 28480 9100.2250
Al2L4 9100w034as 0 1 COIL=MLD SOoNM 20X Q=40 2 0950X, 25| GeNOM 28480 91000346
Atla2Ls 9100=2265 6 3 COIL=MLD 10UH 10X QE60 ,095DX,25LGuNOM 28480 9100e226%
21200 91002265 [ COIL=MLD 10UH 10X gego «0950X (25 GaNAM 28480 9100=2265
aAtaLy 91002265 ® COJL=MLD 10UH 10¥ Qmeo «095DX, 25L GaNOM 28480 910002265
At2L8 91001788 6 2 CHOKE=WIDE BAND ZMAX2680 OHM? 180 MHZ 02114 VK200 20/48
AL2L9 Q100=1748 & CHOKE=WIDE BAND ZMAXmeRQ OHM3 180 MHZ 02114 ¥X290 20/48
Al201 185440345 8 1 TRANSISTOR NPN 2NS{7q 8% YD-?; PDE20OMW 047313 2NS1Te

AfaRy 069847102 [} 2 RESISTOR 5 1K S5X _926w (C TCua380/4837 04121 8685125

A12R2 2100-2489 9 2 RESISTORTAMR Sk 10X C SINE<ADYJ {=«TRN 30983 ETS0X502

AL2Ry 069823487 6 2 RESISTOR 316K 1x ,ta8y F 1Cu04a100 28480 06968.3437
AL2Ra 069823111 9 2 RESISTOR 30 SX ,125W CC TCw=270/4540 61121 B8R3005

AL2RS 07570402 1 H RESISTOR 150 t% ,125w F TCegsalon 24548 Clde1/8eT0ayy1aF
A12Re 0757=0402 1 RESIBTOR 110 1% 21250 F TCB04elgo 2454e Clat/8eT0ulljaf
AL2RY 21002574 3 1 |. RESISTORTRMR S0 1oy € 810€adDJ teTRN 30983 ETS0XS01

At2an 069827026 3 1 RESISTOR 91 SX 128w ¢C TC®e270/484a0 01121 BBR910S

A12R9 06751021 8 1 RESISTOR 1K tox ,12%w CC TCae330/4800 01121 8a1021

A12Ry0 0698a7964 8 1 RESIBTOR 100K SX ,12Gw CC TCRal6b6/4878 28480 06967904
A12R1) 06985178 Q 1 RESTSTOR S10 SX ,12%w CC TC®a330/4800 0112y 889115

A12R12 06985174 ] 2 RESISTOR 200 S 125w CC TCe=330/4800 01121 BR201S

AL2R13 210002489 9 RESISTOR=TRMR Sk oY% C 8IDE=ADJ taTRN 30983 ETS0xS02
At2r14 07ST=0442 9 1 RESISTOR 10K 1X 125w F TCMQ¢el 00 24Sas C4=1/8=10w1002aF
A12R1S 069803457 3 RESISTOR 3teK {x 128w F TC80¢=1p0 28489 0698-34%7
AL2R1s 07570397 3 t RESISTOR 68,1 1y 125w F TCenseto0 24S4s Clal/BeT0apBRiaF
At2ry? 06987102 [ RESISTOR S,1x S 21250 (L TCme350/4887 01124 B8RS12%

A12R18 06983380 q 1 RESIBTOR 75 SX ,125w CC TCew270s¢540 01121 BAT7S0S

A12R19 069868368 8 1 RESISTOR 82 SY ,12%w CC TC82270/4+530 01121 8R820S

A12R20 07570407 6 1 RESISTOR 200 1X 125w F Tee04elo0 24548 Clel/8eT0e201ef
A12p21 06983381 5 1 RESISYOR 150 SX 125w CC 7Cua3lg/seB00 01121 8B8151%

A12R22 069R.31 11 9 RESISTOR 30 SX 125w CC TC®a270/4540 01121 A83005

AL2R23 069R«5174 8 RESTIITOR 200 SX 125w CC TCne330/4800 01121 AR201S

A12R24 069R«3114 2 2 RESISTOR 300 5% ,{2Sw CC TCa=330/4n00 0t121 8B301S

A32R2S 0698«3114 2 RESISTOR 300 SX +125KW CC TCma330/¢800 0121 . 8r3018

Al2tpy 125120600 0 11 CONNECTOR=SGL CONT PIN 1,14aMMepgsC=327 8q 28484 1251e0800
A127P2 12510600 0 CONNECTOR8GL CONT PIN 1,10aMMepSCey7 8Q 28489 12510600
A121p% 125120600 ] COMNECTOR«SGL CONT PIN 1,14eMMaBSCa87 80 28489 125100600
AL2Tpy 12510600 0 COMNECTOReSGL CONT pPIN {,14eMMaBICel7 SO 28480 12510600
AL21pS 12510600 0 COMNECTOReSGL CoNT PIN l,1devvepsCes? SQ 28480 12%108600

See introduction to thig section for order
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Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

nc HP Part |c PR
Reference ol Qty Description Mfr Mfr Part Number
Designation Number Code
A12TPe 1251=08600 '] CONNECTOR®SGL CONY PIN t,14eMMaBSCa87 80 28489 12510600
A127P7 125120600 0 CONNECTOR=SGL CONT PIN 1,14«MMaBSC=87 &g 28480 12%1=0600
AL27p8R 12510600 1] CONNECTOReSGL CONT PIN 1, ,1deMMalSCe87 8@ 284809 1251«0600
AL2TPO 1251«0600 o CONNECTOR=SGL CONT PIN 1,14=MMeaSC=-8Z 8Q 28480 12510600
a12te10 1251=0600 0 CONNECTOR»SGL CONT PIN 1,1l0eMMap8Ce37 30 28480 125100600
ArarP11 12510600 0 CONNECTOReSGL CONT PIN 1,14eMMeB3Ce87 84 28480 125100600
Aoy 1826200693 0 1 1C COMPARATOR PRCN 8.0IP.P 01293 8NT72311°P
a12u2 18260372 2 2 1C 5 GHZ LIMITER/AMP 28480 18260372
at2us 18201225 4 1 1C FF ECL D=M/S DUAL 04713 MC10231P
A12ua 182640372 2 1C 6 GHZ LIMITER/AMP 28480 182600372
AL2US 1820=0748 S 1 ¢ CNTR TTL BIN ASYNCHRO NEGEDGE-TRIG 01298 BNT419TN
At2us 1820-1322 2 1 1C GATE TTL 8 NOR QUAD 2=INP 01299 BNTE802N
At2uy 1A20=1197 9 1 1C GATE TTL L8 NAND QUAD 2=INP 01298 SNT4LSOON
Al2uUa 18201285 [ 2 I1C GATE TTL L8 ANDWOR&INV deINP 01298 SNT4LBSUN
Af2u9 1820«1285 6 1C GATE TTL LS ANDeORaINV deINP 01298 SNTALISYN
ar2ure 1820=1193 S 2 1C CNTR TTL LS BIN ASYNCHRO 0129% SNT4LBL9TIN
at2u1t 18200174 o 1 1C INV TTL HEX 01295 aNT4oan
AL2U12 1220=125% [ 1 1€ INV TYL HEX teINP ) 01298 SNTU3GEN
At2Uq3 18201112 a8 1 TC FF TTL L8 DeTYPE POSSEDGETRIG: 01298 SNT4L8TaAN
A12U14 18201204 9 1 1€ GATE TTL LS NAND DUAL a=INP 0129% SNTuLB20N
Al2U1s 1A20=1193 S IC CNTR TTL LS BIN ASYNCHRO 01295 SNTULBLIOTIN
A12 MISCELLANEOUS PARTS
5000=9043 & 1 aINgP €, BOARD EXTRACTYOR 28480 5000e9043
S040=56852 3 1 EXTRACTOR, ORANGE 28480 80406852

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c Qty Description - Mfr Mfr Part Number
Designation | Number |D Code

a13 05342-60013( 0 1 COUNTER ASSEMBLY (SERIES 1720) 28480 05342-60013
413Cq 0160=3879 7 21 CAPACITORFXD ,01UF ¢«20% 100VOC CER 28480 0160-3879
a13¢2 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100V0OC CER 28480 01603879
A13C3 0160-3879 7 CAPACITORFXD _0tUF +«20% 100VDC CER 28480 0160=3879
413Ca 0160=3879 7 CAPACITOR=FXD ,01uf ¢=20X 100vDC CER 28480 0160=3879
A13CS 0160=3879 7 CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 01603879
At3ce 0160-3879 7 CAPACITOR«FXD ,01UF +=20X 100VDC CER 28480 01603879
A13CY 0160-3879 7 CAPACITOR«FXD ,01UF *=20% 100VOC CER 28480 0160-3879
A13C8 0160-3879 7 CAPACITORFXD _01UF 420X 100VDC CER 28480 0160«3879
At13C9 0160=3879 1 CAPACITOReFXD ,01UF +=20% 100VDOC CER 28480 0160=3879
A13C10 01603879 7 CAPACITORSFXD ,01UF +e20% 100VDC CER 28480 01603879
413C11 0160«3879 7 CAPACITORFXD ,01UF +<20% 100VDC CER 28480 0160+3879
A13C12 0160-3879 7 CAPACITOR«FXD ,01UF +a20X 100VOC CER 28480 0160«3879
A13¢13 0160«3879 ? CAPACITOR=FXD ,01UF +e20X 100VDC CER 28480 0160=3879
A13C14 0160=3879 7 CAPACITOR=FXD _01UF +=20% 100VOC CER 28480 0160=3879
Aq13C1S 0t60=3879 7 CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 01560~387¢
a13¢c16 01603879 7 CAPACITOR=FXD ,01UF +=20X 100VDC CER 28480 01603879
AL3Ct7 0160+3879 7 CAPACITOReFXD ,01UF +e20% 100VDC CER 28480 0160-3879
413C18 01603879 7 CAPACITOReFXD ,01UF +=20X 100VDC CER 28480 0160=3879
A13C19 01603879 T CAPACITOR«FXD _01UF +=20X 100VDC CER 28489 0160+3879
413C20 0180-1746 S 1 CAPACITORFXD {SUF+=10% 20VDC Ta 56289 1500156X902082
- At3c21 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100VDC CER 28489 0160=3879
A13C22 0180=0106 9 2 CAPACITORSFXD 60UF+220% 6VDC Ta 56289 1500606X000682
A13C23 0160=3879 7 CAPACITORSFXD ,01UF +20% 100VDC CER 28480 0160=3879
a13C2s 0180=0106 9 CAPBCIYORFXD 60UF+e20% 6VDC TA S6289 £500606X000682
413CR1 1901-0040 1 2 OIODE=-SWITCHING 30V SOMA 2NS DO=35 28480 1901 =0040
A13CR2 19010040 DIODE«SWITCHING 30V S0MA 2N§ 00.3% 28480 19010040
A1301 9100~1788 6 2 CHOKE=wIDE BAND 2ZMAX®580 OHMd 180 MHZ 02114 VK200 20/48
Ay3L2 9100~1788 6 CHOKE-WIDE BAND ZMAXZ6B0 OWMD 180 MmZ 02114 VK200 20/48
241304 185420071 7 2 TRANSISTOR NPN SI POxIg0MN FTa200MHZ 28480 185400714
A1302 1854-0071 7 TRANSISTOR NPN S1 PDS30OMW FTa200MHZ 28480 18540074
A13R1 1810«005S S 2 NETWORK=RES 9«PINeSIP ,15«PINe3PCG 28480 1810#0055
A13r2 0683.4725 2 6 RESISTOR 4,7K Sx ,25W FC TC=a800/4700 01121 cB8aras
A13R3 06834725 2 RESISTOR 4,7K S% ,25W FC TCmed00/4700 01121 CBavas
A13R4 0683.5115 6 RESISTOR S10 Sx ,25w FC TC®edg0/¢600 61124 cBs115
Aq3Rs 18100055 S NETWORKaRES 9<PIN«SIP ,1S5<.PINaSPCG 28480 18100059
A13R6 0683=2225 3 1 RESISTOR 2,2K SX ,25W FC TCe=u400/¢700 o112t €B222s
a13RY 0683-4725 2 RESISTOR 4,7K SX ,25W FC TCe=400/+¢700 0112y cBar2s
A13R8 008324725 2 RESISTOR 4,7K Sx ,25W FC TC®«400/4700 o112t CB4r2%
A13R9 0683<102S 9 2 RESISTOR 1K SX _25W FC TCE®=400/4600 01121 c8i02s
A13Rt0 0683+1035 1 é RESISTOR 10K SX ,25w FC TCB«d00/¢700 01124 €8103s
AL3R11 0683e472% 2 RESISTOR 4,7K KX ,25W FC TCo=000/¢700 o1i21 €B4r2s
At3R{2 06831635 7 1 RESISTOR 16K 5% ,25W FC T(m=0600/4800 o112 CBi163s
AL3R13 0683~6825 7 4 RESISTOR 6,8K SX 25w FC TCe=y400/¢700 ¢1121 CBe82S
A13R14 068327135 0 1 RESISTOR 27K SX ,25W FC TCE=400/+800 0112¢ €8273%
A13R1S 0683+472S 2 RESISTOR 4,7K SX ,25W FC TL2=G400/¢700 01121 CBar2s
A13Rte 06831035 1 RESISTOR 10K SX ,2SW FC TCm=400/¢700 01121 C8103%
AL3Ry7 0683-6825 7 RESISTOR 6.8K SX ,25W FC TCExey00/+700 0§11 [2-11-F1]
A13R(8 068341035 1 RESISTOR 10K SX ,25W FC TC®<400/4700 03121 £B8103S
A13q9 068303915 0 t RESISTOR 390 Sx ,25W FC TC2e400/4600 01121 CB391S
a313R20 06831245 9 1 RESISTOR 120 SX ,25W FC TCR«l800/+600 01121 €81215%
A13R21 0683=1035 1 RESISTOR 10K SX ,25# FC TCa+400/4700 ot121 CB8103S
a13R22 068342015 9 1 RESISYOR 200 SX ,25W FC TCR=400/+4600 01121 €B2015S
A13R23 0683=3325 6 1 RESISTOR 3,3K SX ,25W FC TCa+400/4700 ot121 CB332S
At3r24 06835125 8 1 RESISTOR S,1K 5% ,25w FC TC=e400/¢700 01121 CBSs12s
A13R28 06836825 7 RESISTOR 6,8K 5% ,25W FC TC3=800/+700 01121 cBe82s
A13R26 0683=6825 7 RESISTOR 6.8k SX ,25% FC TCm=400/4700 01121 CBe82s
A13R27Y 0683+-1035 1 RESISTOR 10K S5X .25W FC TCmed400/¢700 oti21 c8303$
413R28 068341035 1 RESISTOR 10K 5X ,25W FC TC==400/+700 olt21 €8103%
A13R29 068341315 [} t RESISTOR 130 5% ,25W FC TC2<600/+600 0i121 CB1315
A13R30 0683=511S 6 RESISTOR S10 S% .25! FC 1Cx=400/+600 01121 C8S11S
A13R34 06833315 4 1 RESISTOR 330 Sx 254 FC TC®=400/¢600 01121 cB3315
A13Rs2 06831025 9 RESISTOR 1K SX ,2S5W FC TCz=400/4600 of121 csioas
A13R33 068345115 & RESISTOR S10 5% ,25W FC TCEe400/+4600 01121 c8s11s
A13R34 06835145 L] RESISTOR S10 SX ,25# FC TCS=400/4600 01124 [4-23% %1
Ay131Py 12510600 0 8 CONNECYOR«SGL CONT PIN 1,14<MMeBSCagZ $O 28489 12510600
A131p2 1251-0600 ] COMNECTOR=3GL CONT PIN 1,14-MMeBSCaSZ 8q 28480 1251=0600
a137P3 12531-0600 ° CONNECTOR=-SGL CONT PIN {,14eMMeBIC-37 SQ 28480 1251=0600
A13TPY 12510600 0 CONNECTOR=3GL CONT PIN {,_,14eMMeBSCe82 SO 28480 1251=0600
Ay3TPS 12510600 0 CONNECTOR«SGL CONT PIN 1,14eMMaBSC-8Z 8Q 28480 12510600

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation Number |D Code
A13TP6 1251«0600 ¢ CONNECTOR=SGL CONT PIN 1,14=MMeBSCeSZ SG 28480 1251=0600
a13ve7 12510600 4 CONNECTOR=3GL CONT PIN {,14eMMaBSC=SZ $Q 28480 125120600
a131re 12510600 0 CONNECTOR«SGL CONT PIN {,§14eMMeBSC=SZ SO 28480 12510600
R YR IT 1820=0634 b4 2 IC CNYR ™08 DECD 28480 1820=0634
a3v2 1820=0634 1 IC CNTR MOS DECD 28480 1820=0634
a13u3 18201199 1 2 IC TNV TTL LS MEX 1=INP 01295 SN74LS04N
A13Ua 1820«1112 8 1 IC FF YTL LS D=TYPE POS~EDGE=TRIG 01295 SNT74LSTAN
a13Us 18201238 9 4 IC MUXR/DATASEL TTL LS 4aTOwjalLINE DUAL 01295 SNT4LS2S3N
A13Us 1820-1218 9 IC MUXR/DATA=SEL TTL LS 4alOajelINE DUAL 01295 SN74LS253N
A13U7 1820+1199 1 IC INV TTL LS HEX 1=INP 03295 SNT74LSOUN
a13us 1820~1197 9 1 IC GATE TTL LS NAND QUAD 2=INP 01295 SNTULSOON
a13u9 1820e1238 9 IC MUXR/DATASEL TTL LS 4eTO=feLINE DUAL 01295 SNTULS253N
a13U19 1820-1238 9 1C MUXR/DATA-SEL TTL LS 4eTOeielINE DUAL 01295 SNT4LI2S3IN
A13U11 1820=1950 2 1 IC GATE ECL OR-NOR 3e«INP 04713 MC10212P
413u12 1820-1225 4 2 1C FF ECL DaeM/§ DUAL 04713 MC10231P
A13u13 182041251 6 4 IC CNTR TTL LS DECD ASYNCHRO 01295 SN74LS 196N
413yt 1820«1251 3 IC CNTR TTL LS DECD ASYNCHRO 0129S SN74LS 196N
at3u1s 1A20+1052 H 1 1C XLTR ECL/TTL ECL=TQ=TTL QUAD 2aINP 04713 MClo125L
A1duse 182001225 q 1C FF ECL DeM/s DyUAL 04713 MCi0233P
813u1? 1820+1251 6 1C CNYR TTL LS DECD ASYNCHRO 01295 SNTULS196N
At3ugs 18201251 [ IC CNTR TTL LS DECD ASYNCHRO 0129% SNTALS196N
A13 MISCELLANEOUS PARTS
50009043 6 1 PINgP,C, BOARD EXTRACTOR 28480 5000=9043
$040«6852 3 1 EXTRACTOR, ORANGE 28489 S040-6852
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Table 6-3. Replaceable Parts (Continued)

HP Part |c . . ,
Reference ol Qty Description | Mir Mfr Part Number
Designation Number Code
Avs 05343=60006 | 2 1 PROCESSOR (SERIES 1932) 28480 05343=60006
Atac3 016023879 7 12 CAPACITOR=FXD ,01UF +e20% 100VDC CER 28480 0140=3879
AtaCa 01603879 7 CAPACBHTOR=FXD ,01UF +020%X 100VDC CER 28480 016023879
Atdce 01603879 ? CAPACITOReFXD ,08UF ¢=20% 100VOC CER 28480 01603879
Atacy M1ana3BT9 7 CAPACITOR=FXD (0LUF ¢=20% 100VDC CER 28480 01603879
Agacs 0180e2062 6 1 CAPACITOReFXD joUFemiaX 3QVDC Ta 25088 ParR7GIIAL 0K
A14C9 01600570 L] 2 CAPACITORFXD 220PF +e20% 100VDC CER ‘20932 S024EMI0QRO221M
AtuCro 01603879 b CAPACITORSFXD ,01UF +220% 100VOC CER 28480 01603879
A1act 01600570 9 CAPACITOReFXD 220PF +w20% 100VDL CER 20932 SO024EMI00R0221IM
AtaC12 01603879 7 CAPACITOReFXD ,01UF +=20X 100V0OC CER 28480 01603879
; Af1acys 018n=1877 s [ CAPACITOReFXD {00PF +=20% 200VDC CER 28480 01603877
atacta 016023879 7 CAPACITQR®FXD ,0IUF ¢=20% 100V0C CER 28480 01603879
A14CtS 01820106 9 1 CAPACITOR=FXD 60UF+=20% 4VDC TA S5289 1500606%000682
A1aC1e 016043679 7 | caPACITORAFXD ,0t1UF +¢+20% 100VDC CER 28480 01603879
AtaC1? 01603879 7 CAPACITORSFXD ,01UF +-20% 100vDC CER 28480 01603879
aA1aC19 01603879 7 CAPACITOR=PXO0 ,01UF 4e20% 100VOC CER 28480 01603879
A azacao 0160e387Q 7 CAPACITORFXD ,01UF ¢«20% 100VDC CER 28480 016043879
A Arac2i 014003879 7 CAPACITOR=FXD ,01UF +e20% 100VDC CER 28480 0160-3879
Al s1aca2 01604380 1 1 CAPACITORaFXD 68PF 48X 200VDC CER 04=30 28480 01604350
A14CRY 190120080 1 2 NIODELINITCHING 30V SoMA M8 D0L3S 28480 190120040
atacr2 190120040 1 NICDE=SWITCHING 30y SOMA anNg DOw3S 28480 19010040
A14CR3 19010535 9 1 DIODESCHOTTKY 28480 1901=0%35
AtaLy 910022268 9 1 COILeMLD 22UM JoX Q®AS ,0950%,25LGaNOM 28480 91002268
AlaL2 910¢c-1788 & 1 CHOKE«MIDE BAND ZMAXESB80 OHMA 180 MHZ 02114 VK200 20/48
A14Rq 1R100279 5 2 NETWORKaRES 10e8IP4, 7K OHM X 9 og821 210A472
AtaR2 nN698aT7252 T S RESISTOR 4,64K |X ,05w F TCE0¢=100 24S4e C3=1/8aT0e464)eG
At1a4Ry 18100279 5 NETWORK®RES 10=3IPG,TK OKM X 9 (313! 2107472
At14Ra 069827229 a 1 RESISTOR S11 1% 05w F TCmOee100 24546 C3e1/B8=T0051ReG
A14RS pe98e7200 s 2 RESISTOR 31,6 1X 058 F TCR04e100 24S54¢ Clw]/B8eT00e3|ROuE
A1aRe 016987200 5 RESISTOR 31,6 1x ,05w F TCW0¢=i00 : 24546 Cle1/8T00e31R6G
A14R7? 069847252 7 RESISTOR 4,64K 1X ,08W F TCWO04=100 24548 C3w1/BeT0edbUl=G
Al4Rg 069847252 7 RESISTOR 4,64K 1X ,0SW F TCea04=100 24546 Clel/BeT0=dbul=G
AlaR9 069827252 7 RESISTOR 8,64K 1X ,0%W F TCu04e100 24546 C3e1/BaT0ea641=G
; AfaRyo 06987252 7 RESISTOR 4,64K 1X ,0SW F TCE0e=i00 24546 C3w1/8aT0ndbd1eG
§~ 414p11 06987244 7 ' RESISTOR 2,15 1X ,05w F 70004100 24S4e Clel/8e10=2151=G
Al aratey 036021682 o 11 TERMINAL=8TUD 8GL=TUR PRESS.MTG 284880 0360-1682
; Alarp2 036021682 0 TERMINALeSTYUD SGLaTUR PRES3eMTG 28480 03601682
8 Ataves 0360-1682 0 TERMINAL@STUD SGLeTUR PRESSeMTG 28480 03601682
: Atatpa 03460-1682 0 TERMINAL=8TUD SGL=TUR PRESSeMTG 28480 036001682
; A147TpS 0360e1682 0 TERMINAL®STUD SGL=TUR PRESSeMTG 28480 03601682
; :
i Atatpe 0340=1682 0 TERMINAL®STUD SGL=TUR PRESI=MTG 28480 03601682
i Atarey 0360=16R2 0 TERMINAL«STUD SGL=TUR PRESI«MTG 28440 036001682
! AlaTPa 0360e16R2 [ TERMINAL®BTUD SGL=TUR PRESSeMTG 28480 03601682
s AL14TPO 0360e1682 ) TERMINAL<BTUD 8GL=TUR PRESSMTG 28480 03601682
il A1aTPl0 0360wlb682 0 TERMINAL=STUD 8GLeTUR PRESS=MTG 28480 0360=1682
{ A14TP11 03601682 0 TERMINAL®BTUD SGL@TUR PRESS=MTG 28480 036010682
i)
§ Ataus 182002206 3 1 IC MISC TTL LS 01298 8NTULBOUON
Al Ataus 18201917 1 2 1C BFR TTL LS LINE DRVR OCTL 61295 SNT4L82a0N
‘Bl A0y (R201917 1 IC BFR TTL LS LINE ORVR OCTL 01298 SN74LS240N
Atabgo 1820=1480 3 1 1€ MICPROC NMOS BaB1T 04713 Mcasool
4 Alaugy 1820=1216 3 3 1C DCOR TTL LS 3=TO=BelINE 3=INP 01298 8NT4LS138N
%‘ - AlauL2 182022036 ? 1 1¢ DRVR NMOS CLOCK DRVR 04713 MCHBTSL
1. Ataurs 1A20a1202 7 2 1€ GATE TTL LS NAND TPL 3<INP 01298 SN74L.810N
4 Alauy4a 18201216 3 1C DCOR TTL L8 3eTOwBalINE 3eINP 01295 SNT4L8138N
Alauns 18201492 7 ] 1C BFR TTL L8 INV HEX leInP 01299 SNT74L8368AN
Atause 18201281 2 2 1C OCOR TTL LS 2=TOedelINE DUAL 2=INP 01295 SNTALSLI9N
i Aaury 18201216 3 1C DCOR TTL L8 3=T0=8alINE I=INP 01298 snT4L8136N
I8 Al4U18 1R20.1144 & 1 1C GATE TTL L8 NOR QUAD 2eINP 01298 INTAL302N
Alayge 182021199 1 2 1€ INV TTL L8 HEX feINP 01298 SNTALBOUN
AfLauzo 182001202 7 1C GATE TTYL L8 NAND TPL 3aINP 01298 SNT4LS1ON
A1au21 18201281 ? 1€ OCOR TTL LS 2eT0=a=LINE DUAL 2e1ND 01298 SNTULSLAIN
" AMaua2 18201112 8 1 IC FF YTL L8 DaTYPE POSEDGETRIC 01298 8N74L8T4AN
1 Atauas 18201197 ] 2 1C GATE YTL L8 NAND QUAD 2oINP 01298 8NM74LS00N
A14u24 1820#1199 1 1€ INV TTL LS HEX feINP ) 01298 SNTALE0AN
a14u28 1820-1197 9 1C GATE YTL LS NAND QUAD 2~INP 01298 SNT4LS0ON
Aaxuto 12000952 4 1 SOCKETeIC 40=CONT DIP=SLDR 28480 12000552
Alaxut2 12000473 8 1 S0CKET=IC 16«CONT DIP DIPeSLOR 28480 1200=047%
. 8 _Alav| 0410m1102 4 1 CRYSTALeQUARTZ 4,00000 MHZ 28480 04)0alflg
Als MISCELLANEOUS PARTS
50009043 [ 1 SINgP,C, RDARD EXTRACTOR 28480 $00090a3
$040e6852 3 1 EXTRACTOR, ORANGE 28480 | S040e6852
.

See introduction to this section for ordering information
*Indicates factory selected value

6-23



https://www.manualsplus.com/

Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c Qty Description Mir Mfr Part Number
Designation Number | Code
41e 05343-60010 | 8 ) “EMORY & BWEEPER CONTROL (SERIE3 1932) 28480 05343260010
ateCt 016023879 ? 18 CAPACTTOR®FXD ,01UF ¢=20% 100yDC CER 28480 016003879
ALsC2 01603879 7 CAPACITOReFXD ,01UF ¢e20% 100VDC ‘CER 28480 016043879
at16c3 016043879 7 CAPACITOR=FXD 01UF +=20% 100VOC CER 28480 01603879
Av1eCa 016023879 7 CAPACITORFXD ,01UF 220X 100VOC CER 28480 0160=3879
A16CS 01603879 ? CAPACITOReFXD ,01UF 420X t100YDC CER 28480 01603879
A16Ce 016043879 7 CAPACIYTORAFXD ,01UF 4e20% 100VOC CER 28480 01603879
AteC? 01603878 6 1 CAPACITORFXD 1000PF ¢=20% 100VDC CER 28480 0160+3878
AjeCe 0160=3879 k4 CAPACITOR=FXD ,01UF 4220 100VOC CER 28480 0160«3879
AtocCo 016043879 7 CAPACITOR=FXD (O01UF 4-20% 100VDC CER 28480 016003879
At1sC10 01603879 7 CAPACITORSFXD ,01UF +e20% 100VDC CER 28480 01603879
AteC11 0160-3879 7 CAPACITORSFXD ,01UF 4220 100VOC CER 28480 01603879
AteCt2 016023879 7 CAPACITORF XD ,01UF +=20% 100vDC CER 28480 01603879
AteC1} 01603879 7 CAPACITORFXD ,0tUF 4=20X 100vDC CER 26480 01{6N«3879
Alectd 0180=0106 9 1 CAPACITOR®F XD 60UF¢=20X 6YDC TA 56289 1500606%000682
AleC1S 0160=3879 4 CAPACITOR®FXD ,01UF +=20% 100VDC CER 28480 01603879
AteCte 01601879 7 CAPACITORFXD ,01UF 420X 100vDC CER 28480 0160+3879
- AteC17 01603879 14 CAPACITORFXD ,01UF «=20% 100vDC CER 28480 01603879
AleC18 0160e3879 7 CAPACITORSFXD ,01UF +420X% 100v0C CER 28480 01603879
AreCeo 01603879 7 CAPACITOReFXD L01UF ¢+#20X 100vOC CER 28480 016043879
atec2o 016003879 7 CAPACITORFXD ,01UF +4220X 100VDC CER 28480 01603879
Atretny 19010535 9 R NIQDE=SCHOTTKY 28480 19010535
AL6CR2 19010535 - |9 DIODE=SCHOTTXY 208480 19010935
Alsly Q9100=1788 6 1 CHOKE=WIDE BANO IMAXaaB0 OHM3 180 MHZ 02114 VK200 20/s4a@
AL6Ry 0757.0394 [} 2 RESISTOR S1,1 1% ,125W F TCEOve100 24S4e Clel/8aT0aS51R1=F
AyeR2 0698231589 1 2 RESISTOR 4,64K 9% ,125W F TCe04a100 24946 Cde1/BaT0uitbylaF
Ateny 07570394 0 QESISTOR 51,1 1% 125w F TLE(Qe=100 24546 Cin1/8e70a31R1eF
Al6RS 0698.315% 1 RESISTOR U, 64K 1X ,125W F TCS0+e100 2454 Cldel/BeT0elbdleF
Al16Tp1 1251=0600 0 13 CoNNECTOReSGL CONT PIN 1,14eMMeBSCa8? S0 28480 12510600
AleTP2 12510600 0 CONNECTOReSGL CONT PIN 1,1deMMaBSCa82 38 28480 125120600
A16TPY 12510400 0 CONNECTOR«SGL CONT PIN 1,1d«MMeaSCe87 30 28980 125120000
AloTPa 12510600 9 CONNECTOR®SGL CONT PIN 1,14-MM=pg8Ce82 8Q 28480 12810500
A16TPS 12510600 [ CONNECTORe3GL CONT PIN 1,14aMMafSC=382 30 28480 12510600
AleTPe 12510600 0 CONNECTOR=SGL CONT PIN 1,14=MMeBSC=82 80 28480 12510000
AteTPT 12S1=08600 [ CONNECTOR=SGL CONT PIN 1,t18eMMenSC=8Z 86 28480 12810600
aterTePs 12510600 0 CONNECTOR=SGL CONT PIN 1,1deMMaBSCe8Z 80 28480 12510600
A16TPS 12510600 ° CONNECTOR=SGL CONT PIN 1,14aMMegSCa82 80 28480 125120000
At16TPI0 1251-0600 [ CONNECTOR<SGL CONT PIN 1,14-MMaBSCs87 SO 28480 128120600
Al6TP(1 12510600 0 CONNECTORS8GL CONY PIN 1, 1UeMMaB3C-8Z 84 28489 12510600
A1eTP12 1251=0600 0 CONNECTORASGL CONT PIN 1, 14aMMeB3Ce87 30 28480 12510000
A16TP13 125120600 0 CONNECTOReSGL CONT PIN 1,18aMMeBiSCa82 S0 28480 12510600
Areu2 18202075 [ 1 1C MISC TTL L3 01298 8N74L824SN
Al6yy 18201197 9 2 IC GATE TTL L3 NAND QUAD 2eINP 0129% SNT4LSOON
Atells 18201199 1 1 1€ INV TTL LS HEX teInP 01298 SNT4L804N
AtoUs 181841038 2 1 1C NMOS 32K ROM  450aNS 3eS 28480 (91821038
Atleu? 18201216 3 b ] 1C DCDR TTL LS 3«TOe8aLIME 3=IN® 01298 8NT4LS138N
AgeUR 1R20a1216 3 1C DCDR TTL L8 3aTOeBelLINE 3uINP 0129% SN74LS138N
A16U9 18181039 3 1 1€ NMOS 32K ROM  450eNS Va8 28480 18181039
AlsU10 1A20e1201 [ 1 1C GATE TTL LS AND QUAD Z2eINP 01298 SNTGLBOBN
a16U11 16180197 2 2 1€ NMDS 1K RAM STAT 400eNg 38 34339 AM91L1180C
Atsut2 1820a1207 2 2 1C GATE TTL LS NAND BeINP 0129% gn74L830N
Aleuty 18201207 2 1C GATE TTL L3 NAND BeINP 0129% SMTAaL 30N
AteU1a 181840197 2 1€ NMOS {K RAM BTAT 400eNS 3e3 34338 AMO1L118DC
Atey1s 10201197 Q IC GATE TTL LS NAND QUAD 2eiNP 01295 SNT4LS0ON
Atsure 18201112 a 1 1€ FF TYL LS OeTYPE POS=EDGE=TRIGC 0129% SNTULSTAAN
ateul7 18201216 3 1C DCOR TTL LS 3«TOeBelINE I=INP 01298 aNTaLB 138N
AteUge 18201491 [ 1 1€ BFR TTL LI NONaINV MEX 1«INP 0129% GNTULB36TAN
Atexue 120040565 9 2 SOCKET=1C 24~CONT DIP=SLDR 28480 12000568
AL6xy9 1200=0565 9 SOCKET=IC 2deCONT DIP=3LOR 28489 12000565
Ale MIGCELLANEOUS PaRTS
5000=9043 6 1 PINIP,C, BOARD EXTRACTOR 28480 50009043
50406843 2 1 EXTRACTOR, P,C, BOARD 28480 S040e06843

See introduction to this section for ordering information
*[ndicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A

Replaceable Parts

A Mfr
Reference HP Part |c Qty Description Cod Mfr Part Number
Designation Number |0 ode
L33 03333260007 | 3 1 TIMING GENERATOR (SERIES 1932) 28480 0534360007
A17CY 01603879 7 19 CApACITOR«FXD ,01UF +=20x 100vDC CER 28480 01603879
A17C2 01603879 7 CAPACITOReFXD ,01UF +e20% 100yDC CER 28480 01603879
A17C3 0160=3879¢ 7 CAPACITOR=FXD ,01UF ¢=20X 100VDC CER 28480 01603879
AL71Ca 0loo=3RT79 7 CAPACITOR@FXD ,01UF +w20% 100VDC CER 28480 01603879
A17Cs 01603879 7 CAPACITORFXD ,01UF ¢«20% 1Q00VDC CER 284890 0160=3879
AlICe 014003879 7 CAPACITOReFXD ,01UF ¢a20X 100VOC CER 284980 0160=3879
AlyCY 01603879 7 CAPACITORFXD ,01UF +=20X 100VDC CER 2a480 01603879
Al?7Ca 0160=3879 7 CAPACITORSFXD ,01UF ¢=20X to0oVDC CER 28480 01603879
A17CY 01693879 7 CAPACITOR=FXD ,01UF +e20% 100VDC CER 28480 01603879
A17C10 01601879 7 CAPACITORAFXD ,01UF ¢e20% 100VDC CER 28480 0160=3879
a17€11 01603879 7 CAPACITORSFXD ,01UF +=20% 100VDC CER 28480 916003879
A17C12 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VOC CER 28480 01603879 ¢
A17C13 0160-3879 7 CAPACITOR=FXD ,01UF +4«20% 100VDC CER 28480 016023879
AlrC1a 0160=3879 7 : CAPACITOR=FXD ,0JUF +«20% 100VDC CER 23480 0160e3879
A17Css 0160=3879 7 CAPACITORSFXD ,01UF +«20X 100VDC CER 28480 01603879
At7C16 0160=3879 7 CAPACITOR«FXD ,01UF +«20X 100VDC CER 28480 016003879
At7C17 0160=3879 7 CAPACITORAFXD ,0§UF +220% 100VOC CER 28480 016003879
AL7C18 0160=3879 7 CAPACTTOR=FXD ,01UF +«20X 100VDC CER 28480 016003879
A17C19 0160=3A79 7 CAPACITORFXD ,01UF 4«20% 100VDC CER 28480 0160=3879
A17C20 01A0.0291 3 1 CAPACIVORaFXD {UFsajoX 3ISVDC TA 56289 1500109%X903%542
a17C21 0180=0106 9 1 CAPACITOR®FXD 0UFe=20X oVDC TA 56289 1500606X000682
Ag7CR1 1902-3182 [} 1 N1oDE=ZNR 12,1V S% Doe7? pOS, an TC®4, 064K 2084846 190203182
AL7Qy ’ 18500560 9 1 TRANSISTOR NPN g1 DARL PDe3ioMW 04713 MPg AL2
a1792 18530036 2 1 TRANSISTOR PNP §1 pDuyiomMw FTB280MHZ 208480 124530036
ALTRy 06987260 7 ? RESISTOR 0K 31X 05w F TCEOewi00 2454e C3=1/8=T0a1002e6
At7R2 069827260 7 RESISTOR 30K 1X 05K F TCwO+e100 24546 Cle1/8eT01002=G
A1TRS 069827260 7 RESISTOR 10K 1X ,08W F TCaO¢e100 2aS4s C3e1/8210010024G
A17Ra 06987219 6 1 RESISTOR 196 1X ,05W F TCe0+=100 24546 C3at/B8eT00iF6RG
A1TRS 069R.7236 14 3 RESISTOR (K 1% ,05w F TC®0+=to00 2asae Cle1/8eT01001eG
A17Re 069847260 7 RESISTOR 10K 1X ,05W F TCe0+=100 24546 C3ei/8eT001002«C
ALTRY 069327260 7 RESISTOR 10K 1% ,0SW F TCEO+=100 24548 C3e1/60T0e1002-G
AtLTRE 06987260 7 RESISTOR 10K 1X ,05W F TCmoeatCo 2454 Cla1/8eT001002e6
AL7Re 06987260 7 RESISTOR toK 1X 05N & TCu0+e100 24546 Cle1/8e70a1002e6
at7R90 06%8aT245 :} a QESISTOR 2,37k 1X ,05wW F vCm04=100 24546 C3a1/8eT0s2371a6
ay17R) 06987249 2 4 RESISTOR 3,4BX 1X _05W F TCEO4m100 2484 C3el/8eT0a3d8t el
AtLTRI2 06987253 A 4 RESISTOR S,11K 1X ,0SW F TCul+e100 24%4e C3=1/8eT70=5111eG
ALTR1Y 069827236 7 RESISTOR tK 1% _0Sw F TCmosal00 245ae C3e1/8a70e1001eG
AL1TR1G 069847236 7 RESISTOR 1K 1% ,05W F TCwOe=100 24546 C3e1/8e70a]100126
ALTR1S 06987253 L} RESISTOR S,11K 1X ,05W F TCwO4=100 24546 C3=1/8eT70a5111eG
ALTRES 0698a7249 2 RESISTOR 3,48k 1X 0% F TCa0+=)00 24%4s C3e1/8070a3q81a;
ALTRy7 069R=T245 e RESISTOR 2,37K 1X ,0SW F T(e0+=100 24aSas C3e1/8=7022371~G
ALTR18 069827283 8 RESISTOR S5,11K X _0SW F TCe0¢=100 24S4e Clel/8aT0eS{{te6
ALTR19 069627249 2 RESISTOR 348K (X ,05% F TCE0swio0 24546 Cle{/8aT0e3ull =G
ALTR20 069647245 8 RESISTOR 2,37K X 05w F 1Cs0¢=i00 24546 Clel/8eT0eg3716
ALTR2y 069847253 8 RESISTOR S 11K §x _05W F TCE04wi00 24548 C3=1/8=T0e51{1«G
A1TR22 06987249 2 QESISTOR 3,48K 1% 05w F TCE0¢e100 2054¢ C3«1/8eT03481«G
ALTR23 016987245 8 RESISTOR 2,37 X ,05W F TCWO4=100 24546 C3e1/8T0e2371eG
ALTR24 069847097 8 1 RESIATOR IM SX _12Sw CC TCmab00/41137 01124 881055
ALTR2S 0698a72%6 1 t RESISTOR 6,81K tX ,0SW F TCE0¢ei00 24546 C3el/80T0e68]1]1eG
A1TR24 069872952 ? 2 RESISTOR a,64K 1X 05N F TCw0+=100 24546 C3e1/8=T0~3841%G
A1TR2? 06987252 7 RESISTOR 4,64K 1% _0SW F TCW0+=i00 24546 C3e1/8=T0wa6a1aC
ALTTPY 0360=0535 [ 9 YERMINAL TEST POINT PCB a0000 ORDER BY OESCRIPTION
A17792 0360m0535 0 TERMINAL TEST POINT SCB 00000 OQRDER BY DEBCRIPTION
ALTTPY 0360m0538 [} TERMINAL TEST POINT PC8 00000 ORDER BY OESCRIPTION
A17TPs 0360=0%35 [ TERMINAL TEST POINY PCHB 00000 OROER 8Y OESCRIPTION
A17TPS 03600535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
4117Pe 03600535 [} TERMINAL TESY POINT PCB 00000 ORDER BY DESCRIPTION
ALTTPY 03600335 1} TERMINAL TESY POINT PCB 00006 ORDER BY DESCRIPTION
[IRALL) 03600535 0 TERMINAL TEST POINY PCB 00000 ORDER BY DESCRIPTION
A177P9 0360-0535 [} TERMINAL TEST POINT PCB 00000 ORDER #Y DESCRIPTION
AUy 18201430 3 2 1€ CNTR TTL L8 RIN BYNCHRO POSeEDGE«TRIG 0129% SN74L3161AN
A1TU2 1820=1430 3 IC CNTR TTL L8 BIN SYNCHRO POSeEDGE=TRIGC 01298 SNTULSIB1AN
Atlrus 18201197 9 s IC GATE TTL LS NAND QUAD 2«INP 01298 SNTULSQON
AtTUd 1R20=1211 8 2 1C GATE TTL LS EXCL=OR QUAD 2«INP ag29% SNT4L 886N
AtTUS 18201433 [ 3 7C BHF=RGTR TTL L8 Re8 SERIAL=IN PRL=OUT 01295 SNT4L8164N
AlTue 18201211 8 1C GATE TTL LS EXCL=OR QUAD 2=INP 01295 §N70L 886N
ALTUY 1R20e1202 7 2 1C GATE TTL LS NAND TPL 3eINP 01298 SNT4L8IO0N
Al7Us 18201197 9 1C GATE TTL LS NAND QUAD 2=INP 0129y SN74L8SO0ON
ALTU9 1A20=1112 8 2 IC FF TTL L8 DeTYPE POSEDGE«TRIG 01298 SNTULST7GAN
Al7Ut0 1820-1433 & IC SHF=RGTR TTL L8 Red SERIAL«IN PRL=OUT 0129s SNTaLBl6GN

See introduction to this section for ordering information
*Indicates factory selected value

6-25

=



https://www.manualsplus.com/

Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Coniinued)

Reference

erenc HP Part |c| Description Mfr Mfr Part Number
Designation Number |D Code |
at7ugy 18201442 ? 1 IC CNTR TTL LS DECD ASYNCMRO 01299 SNTULERION
a17U12 182021197 9 TC GATE TTL L8 NAND QUAD 2eINP . N 04298 SNTAL800N
ALTuUss 1820-1433 6 IC SHFeRGYR TTL LS Re§ BERIAL=IN PRLOUT 01295 SN74L8164N
Ar7U14 1820~1197 M 1C GATE TTL LS8 NAND GUAD 2«INP 01298 BNTHLSO0ON
AfTU1S 1820«11A0 (] 1 1€ CNTR PMOS . 50088 MKS009P
[ER{T3YY 1820=1202 7 IC GATE TTL LS NAND TPL 3eINP 01295 SNTULSION
ALTULY tR20=1112 8 1€ FF TTL L8 D=TYPE POSEDGE=TRIG 01295 BNTALSTEAN
Af7U18 1820«1197 9 1C GATE TTL LB NAND QUAD 2«INP 01299 SNTA{ 800N
A17U19 182001254 9 1 1C BFR TTL NONsINV HEX {=fNP 27014 OMB095N
a17030 1R20=1198 8 1 IC FF TTL LS DeTYPE POSEDGE=TRIG COM 01298 SNTOLELTUN
417021 18201225 |4 1 | 1c FF EcL 0~M/8 pUAL oa713 | mgroaste
at7Y22 1201255 o 1 IC INV TTL HEX jeINP 01298 SNTU368N
A17 MISCELLANEOUS PARTS

815920008 ° 2 WIRE 224WG w PVC 1x22 80C’ 28480 815920009

50009043 6 1 PINIP,C, BOARD EXTRACTOR 28480 §000e9043

5040=6852 3 1 EXTRACTOR, ORANGE 284809 80406852
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Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part c| 4, Descripti Mfr
. ? escription Mfr Part Number
Designation | Number |D Y p Code
A18 05342-60018§ 5 1 TIME BASE BUFFER ASSEMBLY (SERIES 1720) 28480 05342-60018
A418C¢ 01800106 9 CAPACITOR=FX0D 60UF+=20% 6VDC T4 56289 1500606X000682
A18C2 0160-3879 7 CAPACITORFXD ,01UF +-20X%X 100VDC CER 28480 01603879
at18cs 01603879 ? CAPACITOReFXD ,01UF 420X 100VDC CER 28480 0160+3879
a18cCa 0180<0106 9 CAPACITOR=FX 60UF+=20% 6VDC TA 56289 1500606X000682
A18Cs : 01603879 7 CAPACITOR=FXD ,01UF +=20X 3100VDL CER 28480 0160=3879
A18C6 0160«3879 7 CAPACITOR=FXD ,01UF +e20% 100vDC CER 28480 0160=3879
aA18Cy . 0160-3879 7 CAPACITOReFXD ,01UF +~20X 100vVDC CER 28480 01603879
A18C8 01603879 7 CAPACITORFXD ,0jUF +e20X 100vOC CER 28480 016023879
A18C9 0180+1714 7 2 CAPACITORFXD 3I30UF+etOX 6VDC T4 56289 1500337%900682
218C10 0160=3879 7 CAPACITORSFXD _0{UF +-20% 100VOC CER 28480 01603879
A18C1¢ 01603879 7 CAPACITORSFXD _01UF 4w20X 100VOC CER 28480 01603879
A18Cy2 0160=3879 7 CAPACITOReFXD ,01UF 420X 3100VOC CER 28480 0160=3879
A18C13 0180=1714 7 CAPACITOR«FXD 330UF+e10X 6VDC T4 S6289 1500337X900682
A18CRY . 1901=0040 1 2 DIODE=SWITCHING 30V SoMA 2NS DODe3S 28480 19010040
A18CR2 19010040 1 DIODESWITCHING 30V SoMA 2NS DO=35 28480 19010040
ay8Ly 9140-0179 1 3 COIL-MLD 22UN 10X Q375 _155DX,37SLG=NOM 28480 9140-0179
. Aq8L2 9140=0179 1] . COIL=MLD 22UH 10% 0275 _15SDX, 37SLG=NOM 28480 91400179
i) A18L3 9140+0179 1 COILaMLD 22UH 10% Q875 _[15S50X_ 375LGaNOM 28480 9140=0179
- 418Ry 06985178 2 2 RESISTOR 1,5K SX% ,125W CC TC®=350/48S7 01121 881525
A18R2 0698<518¢ ? RESISTOR 3,6K Sy ,125W CC TC=2=350/4857 01121 883625
418R3 06985178 2 RESISTOR 1,5% 5% ,12SW CC TCwa350/+857 o1121 8815e2s
A18RY 06985181 7 RESISTOR 3,6 Sx 125w CC 7Ce«350/+857 01121 BB362S
418RS 069843113 1 1 RESISTOR 100 S5x ,125# CC TC=e270/4540 01121 B8B101S
A18Re 06985181 1 ﬁESISYDR 3,6K 6% _125% CC TCxe350/4857 01121 883625
4181Py 12%1°0600 0 CONNECTOReSGL CONT PIN {,14=MM<BSC=SZ SO 28489 1251-0600
A18u1 1820-0693 8 1 IC FF YTL 8 D=TYPE POS=EDGE~TRIG 01295 SNT4STaN
A18U2 182021251 [ 2 IC CNTR TYL LS DECD ASYNCHRO 01295 SN74LS196N
A18UY 1820=1251 [ IC CNTR TYL LS DECD ASYNCHRO 03295 SNT4LS196N
A18UY4 18201074 1 1 I1C DRVR TTL NOR QUAD 2-INP 01295 SN74128N
. A18yS 1820~1056 9 1 IC SCHMITTeTRIG TTL NAND QUAD 2e«INP 01295 aNT4132N
. 418 MISCELLANEOUS PARTS
$000-9043 6 PINJP,C, BOARD EXTRACTOR 28480 5000=9043
3 S040=6852 3 EXTRACTOR, ORANGE 28480 5040-6852

See introduction to this section for ordering information
*Indicates factory selected value 6 27
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Model 5343A

Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference

HP Part

Mfr

erenc Qt inti Mfr Part Number
Designation | Number [0 Y Description Code
a19 0534260019 o t PRIMARY POWER ASSEMBLY (SERIES 1720) 28480 05342«60019
A19C 01802802 6 2 CAPACITORFXD 140uUF+S0=10X 250vDC AL 56289 390147F250MP4
419C2 0180=2802 6 CAPACITORF XD 140UF+50=10% 250vDC AL 56289 390147F250HPY
A19C3 0160=2210 a 1 CAPACITOReFXD R20PF +=5% 300VDC MICA 28480 01602216
819¢a 0180-1975 2 ] CAPACITOR=FXD 4UF+S0-10% 3SOVOC aL 56289 39D40SFIS0EEY
419CS 0180=1975 2 CAPACITORSF XD 4UFeSO=10X 350VDC AL $6289 39D40SF3S0EEY
A19Cs 01800106 9 2 CapaCITOR=FXD boUF+e20X 6VDC TA 56289 150D606x000682
A19CY 0180-0106 9 CAPACITOR=FXD 69UF+=20X 6VDC TA 56289 1500606%x000682
A19CRY 19060069 [ 1 DIQDE-FW BRDG aooV 14 28480 190640069
419CR2 1990-0543 [] 1 OPTO=ISOLATOR LED-PX3ITR IFx{SQMA=MAY 26480 1990-0543
419081 2140-0018 0 2 LAMP.GLOW A94eC 90/S8VOC 700UA Te2«BULB 00466 AGA=C
419082 2140-0018 0 LAMP-GLOW 494«C 90/58YDC 700UA T-2.ByL8 00466 AGAeC
41904 1854-0311 8 2 TRANSISTOR NPN 2N4240 ST TOe66 PDE3ISW 01928 2Na240
A19G2 1854-0311 8 TRANSISTOR NPN 2Ny4240 81 TO-66 PD®3ISH 01928 2N4240
419R¢ 068621045 Q 3 RESISTOR 100K SX ,5W CC TC30+882 01121 EB104S
419R2 06B6=1055 1 1 RESISTOR 1M S% _Sw CC TC®0+41000 01121 £B81055
A19R3 0686e1045 9 RESISTOR 100K SY ,5W CC TC=Z0+882 o112l EB104S
819R4 0686=100S 1 3 RESISTOR 10 SX ,5w CC TCm0+4d12 01121 €B8100S
A19RS 21000552 3 1 RESISTORTRMR S0 10X C SIDE~ADJ 1=TRN 28480 21000552
[RR.LTY 0683-3005 9 1 RESISTOR 30 SX ,25% FC 7C3=400/+500 03121 C8300%
a19R7 0698«0021 4 1 RESISTOR 3,3 10% ,Sw CC TCmQeu12 o112t EB33GH
A19R8 0813=0001 [ 1 RESISTOR 31K 5% 3n Pw TCs0ee20 28489 08130001
419r9 0686«104S 9 RESISTOR 100K 5% ,SW CC TCB20+882 o112t £8104S
A19R10 0686=100S 1 RESISTOR 10 5% ,S5w CC TCEZ04412 o112 €8100S
A9R11 06846=1005 1 RESISTOR 10 SX ,Sw CC TCe0ed1 ot12t €B100S
A49RTY 0839.0006 5 2 THERMISTOR DISC 10-0HM TCee3 _8%/CDEG 28480 0839-0006
AY9RT2 0R39.0006 5 THERMISTOR DISC §0«0HM TCce3,8Y/C=DEG 28480 0839=0006
419RVY 08370106 2 2 VARISTOR 150VRMS 28480 0837-0106
819RY2 08370106 2 VARISTOR 150VRMS 28u80 08370106
4197y 91003060 7 2 TRANSFORMER, POWER 28480 91003066
41912 91003066 7 TRANSFORMER, POWER 284890 9100=3066
4191Py 1251=0600 [ 5 COMNECTOReSGL CONT PIN 1, ,14eMMupSCeSZ S0 28480 1251=0600
4197195 12510600 0 CONNECTOR=8GL CONT PIN 1,1d=MMeBSC=8Z S0 28480 125120600
A197Tp6 1251=0600 0 CONNECTOR=3GL CONT PIN 1,14=MMaBSCe82 $0Q 28480 12510600
a191P7 125120600 0 CONNECTOR®SGL CONT PIN 1,1d«MMaBSC=82 80 28480 1251«0600
4191P8 125120600 0 CONNECTOR«SGL CONT PIN {,14eMMaBSCe82 SO 28480 1251=0600
A19 MISCELLANEQUS PARTS
0380=0342 9 a STANDOFFeRVTON ,125«INelG 6«32THD 00000 ORDER 8Y DESCRIPTION
1205=0085 8 2 HEAT SINK TOebbePKG 28480 1205-008%
1400=0486 7 3 BRACKET«RTANG ,312eLG X ,375«LG ,312ewD 28489 140020486
14000776 8 1 CABLE TIE ,01elaDIA ,19«WD NYL 28480 1400=0T776
7120-1340 6 a WARNING LABEL 28480 71201340
5000-9043 6 1 PINgP,C, BOARD EXTRACTOR 28480 S000=904}
S0u0-6852 3 1 EXTRACTOR, ORANGE 28480 $040-6852
0534200019 | 0 1 SHIELD, PROTECTIVE 28480 05342«00019
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Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued) i
\' A =
Reference HP Part [c| o . Mfr
; ¢ . t Descri
1| Designation | Number |p| =Y ption Code Mfr Part Number
s -

i .

, A20 0534260020 9 1 SECONDARY POWER ASSEMBLY (SERIES 1720) 28480 053642=60020
A20C1 0180-1780 ? 2 CAPACITORSFXD SnoUF+7S=10% 10VDC AL " 56289 39DS076010€J4

; A20c2 0160-0576 S 3 | CAPACITORFXD ,1uF +<20% SovDC CER 28480 0160«0576

k A20c3 0160-0576 5 CAPACITOR=FXD .1UF +=20% 50VDC CER 28480 016020576
a20C4 0180-1780 7 . CAPACITORFXD SOOUF+75=10X 3$0VDC AL 56289 390507G010EJY
420CS 0160+0573 2 1 CAPACITORFXD 4700PF +=20% 100VDC CER 28480 01600573
420C6 01801746 k] 2 CAPACITOReFXD 1SUF+=10% 20VDC TA 56289 1500156X902082
a20¢7 0180«0160 S 2 CAPACITOR®FXD 22UF +=20X 35VDC YA 56289 1500226X003SR2

; 420C8 0180=174¢6 5 CAPACITOR=FXD {SUF+={0% 20VDC Ta 56289 1500156X902082

; 4209 0180=0160 S CAPACITOR®FXD 22UF+=20% 3I5VDC Ta 56289 1500226X003%R2

i 420Cy10 01600576 s CAPACITORSFXD ,{UF +4=20% S0VDC CER 28480 -0160=0576

] a20¢1d 018006951 9 2 CAPACITOR=FXD 1700UF+75+10% 10VDC AL 09023 UFT=1700e10

; A20c12 0180«0651 9 CAPACITOR=FXD 1700UF¢75=10% 10VDC AL 09023 UFT=1700°10

) .

: A20CR1 190620079 6 1 DIODE=FW BRDG 100V 104 28480 1906=0079
A20CR2 1906=005¢ 4 1 DIODE«Fw BRDG o0V 1A 28480 1906«0051
A20CR3 1901=0784 0 2 28480 190120784
A20CR4 190t=0784 0 28480 19010784
A20CRS 1902~0522 6 1 DIODE=INR 1NS3ugB 6V SX PD2SW IRs1UA 04713 §1NS 3408
420091 199000485 S 1 LEO=VISIBLE LUM=INTSB8G0UCD IFS30MAMAX 28480 0824984
A20L1 9100-3065 6 2 28480 9100=3065
A20L2 9140«02%0 9 2 CoIl tMH Q225 ,31250X,9LG-NOM SRFB1Q0KMZ 28480 9140-0250
20,3 91400250 9 COIL MM @325 ,31250x,9.6-NOM SRF®100KNHZ 28480 9140+0250
A20L4 910003065 6 28480 9100=3065
42015 9140e0249 6 1 COIL 30UM Qa25 ,4DX,875LG=NOM SRFE100KHZ 28480 91640=0249
42001 18260214 1 1 IC v RGLTR TO~220 04713 MC791SCY
42002 1826-0106 [} 1 1C 7815 v RGLTR T0-220 04713 MC7815CP
A20Ry 06834305 4 1 RESISTOR 43 S% _25W FC TC3eu00/4500 01121 C8430S
A420R2 06840271 7 1 RESISYOR 2,7 tox ,25W FC TC==400/4500 01121 82761
A20R3 06831015 7 1 RESISTOR 100 S5X ,25w FC TC®=u400/¢500 01121 €8101S
A20T1 91003064 ] 1 TRANSFORMER, POWER 28480 91003064

A20 MISCELLANEOUS PARTS
1205=0219 [ 2 HEAT SINK SGL TO-66-PKG 28480 12050219
12510600 0 1 CONNECTOR=8GL CONT PIN {,14«MMeBSC=87 80 28480 12510600
3050-0003 3 1 WASHER=FL NM NO, & ,181=INeID _37SeINe0D 28480 30S0-0003
305020082 8 2 WASHER=FL NM NO, 4 ,116=IN=]JD ,188«IN=0D 284890 3050=0082
500009043 6 1 PINIP,C, BOARD EXTRACTOR 28480 50009043
# 0534200012 1§ 3 2 HEAT SINK, SOLID 28480 05342200012
S040w6852 3 1 EXTRACTOR, ORANGE 28480 5040=6852

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5343A

Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

T I
Reference HP Part |c Qty Descrintion Mfr Mfr Part Number
Designation | Number |D P Code
— —
i
1
a2t 05342-60021 1} o 1 SWITCH DRIVE ASSEMBLY (SERIES 1804) 28480 0534260021 !
421Cq 0180-0229 7 4 CAPACITOReFXD 33UFe=10% 10VDC YA 56289 1500336x901082
a21c2 01800229 7 CAPACITOR=FXD 33UF+e10X 10VOC TA 56289 1500336x901082
A21c3 0180-0159 2 2 CAPACITORFXD 220UF+=20% 10VDC TA 56289 1500227x001082
A21C4 0180~0159 2 CAPACITOR®FXD 220UF¢=20X 10VDC TA 56289 1500227x%001082
A21Cs 0180-0229 7 CAPACITOR=FXD 33UF+=10% 10VDC .TA 56289 1500336X903082
421Ce 0180=0210 6 a CAPACITOR~FXD 3,3UF+=20% 1SvDC TA 56289 1500335x0015A2
a21c? 0180e0210 [ CAPACITOR=FXD 3,3UF+«20% 1SVDC TA 56289 1500335%X00154A2
A21Ca 0180«0210 6 CAPACITORAFXD 3,3UF+=20% 15VDC TA 56289 1500335X001542
A21Ce 018¢0e0210 3 CAPACITOR«FXD 3 ,3UFe=20X 15VOC T4 56289 1S00335X0015A2
421C10 0180-1746 5 1 CAPACITORFXD 1SyFee10x 20VDC TA S6289 1500156902082
A21C11¢ 0180-1701 2 1 CAPACITORFXD 6,8UF+=20% 6VDC Ta 56289 1500685X0006A2
421C12 01800197 8 1 CAPACITOR=FXD 2,2yF+=10X 20VDC YA 56289 1500225x902042
A21C13 01600576 S .2 CAPACITOReFXD ,1UF +=20% SOVDC CER 28480 01600576
A21C14 01800491 s 1 CAPACITOR=FXD 10UF+=20% 25VDC Ta& 28480 0180=0491
A2tC1S 0180«2373 6 3 CAPACITOR«FXD S80UF+150-10% 35VDC AL 28480 0180=2373
A21C16 0180-2373 [ CAPACTTOR«FXD S580UF+150=10% 3SvDC Ay 28480 0180=2373
a2ic1? 0160-0576 S CAPACITOR=FXD ,1UF +220X SOVOC CER 28480 0160=0576
A21C18 0160-3878 [} 1 CAPACITOR=FXD 1000PF +«20X% 100VDC CER 28480 0160=3878
A21C19 016020945 2 1 CAPACITOR®FXD 910PF +=5X 100VDC MICA 28480 0160=0945
a21c2o0 0180-2373 6 CAPACITOReFXD S80UF+150=10% 3ISVDC AL 28480 0180-2373
421C21 0160«0161 4 1 CAPACITOR=FXD ,01UF +=10X% 200VDC POLYE 28480 0160=0161
42122 01800229 7 CAPACITOReFXD 33Uf+=10X 10VDC TA 56289 1500336x901082
A21CRy 19020522 [ 2 DIOOE-ZNR I1NS340B 6V Sx POmSW IRwiUA 04713 1NS3408
A21CR2 1906+0096 7 1 DIODE=Fw BRDG 200V 24 04713 MDA202
A21CR3 19020522 & DIODE«2NR {NS3408 6v Sx POaSw IRsfyud 04713 1N53408
A21CRY 19020644 3 1 ODIODE«ZNR 1N53638 30V SX PDsSy TCEe29My 28480 1902«0044
A21CRS 19010040 1 1 DJODE=SwIYTCHING 30V SoMA 2NS D035 28480 190120040
A21081t 1990=0486 6 ] LEDeVISIBLE LUMeINTSIMCD [FS20MA=MAX 28480 5082=4b84
A21Ly 9100e2276 9 1 COlLeML D $00UN toX Q®S0 ,0950X,25LGaNOM 28489 91002276
A2104 1854«0635 9 ] TRANSISTOR NPN SI PD=SOW 03508 D4yHS
42102 18540634 8 1 TRANSISTOR NPN 81 PDsiW FTaSOMHZ 04713 MPSeUQL
42103 1854«0215 1 2 TRANSISTOR NPN S1 PDS3ISOMW FTe30O0MHZ 04713 8PS 3e11
A21Q4a 1853-0326 3 1 TRANSISTOR PNP 81 PDmyW FTa§oMHZ 28480 1853-0326
42108 1853=0036 2 1 TRANSISTOR PNP 8] PDs3jgMy FTm2S0MHZ 28489 185300306
42106 18530363 8 1 TRANSISTOR PNP 81 PD=SowW 03508 X4sH281
421Q7 1826-0275 4 2 IC 78L124 V RGLTR TOw=92 04713 MC78L12ACP
A2108 1826-027S 4 IC 78L12A V RGLTR T0«92 04713 MC78L12ACP
42109 18540246 8 2 TRANSISTOR NPN g1 PDE3SoMw FTe2SOMHZ 04713 sPg 233
421010 185320058 8 2 TRANSISTOR PNP SI PD=Z300MW FTE200MHZ 07263 832248
421011 1854=0246 8 TRANSJSTOR NPN 81 PDa3SoMw FTe250MHZ 04713 . SR§ 233
421012 18530058 8 TRANSISTOR PNP 8@ PD=300MW FTu200MHZ 07263 832248
421013 185420215 1 TRANSISTOR NPN S1 PD2ISOMA FTe30OMHZ 04713 §PS 3611
A21Ry 0757=0419 0 s RESISTOR 681 1X ,125W F TC®Q+«100 24s4e6 Cdal/B8aTQeb8iReF
A21R2 0757=0417 8 1 RESISTOR S62 1X ,125K F TCaQ¢at00 2usué Clul/B8eT0uS562ReF
A21R3 0698e3u41 8 3 RESISTOR 215 1% ,125W F TC®0¢=100 24546 Cle1/8eT0a21SReF
A21R4 0757-0419 0 RESISTOR 681 1X ,125W F TCm0+=i00 2454¢é Clw1/8aT0wb8iR=F
A21RS 07570419 0 RESISTOR 681 1x ,125W F TCmQe+ai00 2us546 Cldwl/8aT0eb8|Raf
A21R¢ 069823155 1 S RESISTOR 4,64K (X ,125% F TCmQ+=100 24546 Cldel/8eT0=dbitaF
A21R7 06985808 s 1 RESISTOR 4K tXx ,125% F TCsgee100 24546 Clel/8aT0wd0lleF
A21R8 0696=3444 1 1 RESISTOR 316 1% ,125W F 1C®0+=100 2454¢é Cle1/8T0=316RaF
A21R9 0811-1827 2 2 RESISTOR .1 10X 3W PW TCse0e=99 28480 0811-3827
A21R10 07157«0419 0 RESISTOR 681 1% ,125W F TC=0+«100 2454¢ Clat/BaT0ebBiRaF
a21R1Y 06983155 1 RESISTOR 4,64K 1% 1258 F TC=:0+~-100 24546 Cldel/8aT0nlblteF
A21R12 0811=1827 2 RESISTOR .1 10X 3W PW TCm0+4=90 28480 0811-1827
421R13 07570346 2 1 RESISTOR 10 1% ,125W F TC®0+=300 24sSde Clel/8aT0el0R0=F
A21R14 06983441 8 RESISTOR 215 1x ,125W F TC=04=100 24548 Cle1/8aT0=2iSReF
A21R1S 0698.3441 8 RESISTOR 215 1% ,125W F 7C80+=100 24S4e Cée1/8eT0agi5RaF
A21R16 0698-0082 7 2 RESISTOR 464 1y ,125W F TCm04e100 20546 Clui{/BuT0albldooF
A21Ry7? 2100«3154 7 1 RESISTOR«TRMR 1K 10X C SI1DE=ADJ 17=TRN 02111 43P102
A21R18 0757«0465 & 3 RESISTOR 100K 1x ,125# F TCE0+«100 2454s Cle1/8=T0e1003F
421R19 0698=0084 9 3 RESISTOR 2,15K 1X ,12SW F TCug+e100 24sS4¢s Clwy/8=T0=2151=F
A21R20 0757=0280 3 2 RESISTOR 1K 1X ,125¢ F TCw0+=100 24s4e Cder/8aTQe1001=F
421R21 0698.0082 7 RESISTOR 464 11X ,125W F TCE04=100 2454e Cldal/8=T0wdblleF
A21R22 0757-0280 3 RESISTOR 1K 1X ,125W F TCmg0+e100 24546 Clel/Bet0=l00laF
A21R23 06983155 1 RESISTOR 4,64K 1X ,125W F TCwQe=100 24546 Cldal/8eT0ndbdleF
A21R24 06983155 1 RESISTOR 4,64K 1X ,125% F TC=04-100 24s54e Clat/8aTOndbdlefF
A21R2S 0757-0465 6 RESISTOR 100K 1Xx ,125# F TCZ0¢=100 24846 Clay/B8aT0e1003=F
A21R26 06983180 [ 2 RESISTOR 2,37K 1% ,125W F TCe0+-100 24846 Clet/BaT0u23T1eF
A21R2Y 21003211 7 1 RESISTORLTRMR 31K 10X C TOP<ADJ 1=TRN 28480 2100-3211
A21R28 07570419 [ RESISTOR 681 1x ,125% F TCal+¢e100 24546 Cldel/BaTO0ubBReF
A21R29 0698-3150 & RESISTOR 2,37K 1% ,125W F TC804=100 24546 Cle1/8aT0w2371eF
A21R30 0698-0084 9 RESISTOR 2,15K 1% L1258 F TC=04«100 24546 Clal/BaT0=2151=F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A
Replaceable Parts

—
Reference HP Part |c Q D N “Mfr
. . escripti r Part Number
Designation Number |o| Gty iption Code mf
— -

421R3L 0698«0084 9 RESISTOR 2,15K 1% 1254 F TCE04=100 24546 Cle1/8T0e2151=F
a21R33 0757-0465 6 RESISTOR 100K 1X ,125W F TCZ04=100 2as4e C4el/8e10e1003=F
A21R3 Y 0698~315S 1 RESISTOR 4,64K 1X ,125W F TC8a04=100 24S4e Cde1/8T0=db41=F
4211p1 12510600 0 11 CONNECTOR=SGL CONT PIN 1,14eMM=BSC=82 $O 28480 12510600
a2tre2 125120600 0 CONNECTOR=3GL CONT PIN 1,i4eMMe8SC=SZ SQ 28480 12510600
az2i1es3 125100600 0 CONNECTOR=SGL CONT PIN {,lusMMeBSC=SZ SG 28480 1251+0600
a211Pa 12510600 0 CONNECTOR=SGL CONT PIN 1,14=¥MeBSC=3Z SO 28480 1251=0600

1 a21uy 18200493 6 2 IC 0P AMP BeDIPaP 27014 LM3IOIN

y A21u2 ‘18200493 [ IC 0P AMP 8eD]PaP 27014 LM3OTN

; a21y3 18260355 1 1 1C 555 8eDIP=P 28480 182640355

i a2tus 18260428 9 1 IC 3524 MODULATOR 16«DIP=C 01295 8635247

. A21 MISCELLANEQUS PARTS

{ 12050273 6 2 KEAT SINK SGL PLSTCePWR«PKG 28480 1205=0273

. 50009043 [ 1 PINSP,C, BOARD EXTRACTOR 284890 5000=9043 -

50405852 3 1 EXTRACTOR, ORANGE 28480 50406852

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

lRefgrenc_e HP Part g Qty Description Mfr Mfr Part Number
Designation | Number Code
A22 05342e60022 ] 1 1 MOTHERBOARD ASSEMBLY (SERIES 1720) 28480 0S342«60022
a22d1 1200«0785 S 2 SOCKET=IC 24=«CONT DIP DIPeSLDR 284890 1200=078S
a22J2 1200«078S S SOCKET=IC 24=CONY DIf DIPSLOR 28480 120020785
A22T 9100=3067 8 1 TRANSFORMER, POWER 28480 9100=3067
A22Wy 0534260102 | 8 1 CABLE ASSEMBLY, 1,0 MAG 28489 0534260402
A22w2 0534260121 ] 1 1 CABLE ASSEMBLY, LF MB 28480 05342«80121
422wy 05342-60103] 9 1 CABLE ASSEMALY, IF INT 28480 0534260103
A22w4 05342.60109] S 1 CABLE ASSEMBLY, MICRO INT 28480 0534260109
A22WS 05342460104 | 0 1 CABLE ASSEMBLY, SHIELD 28480 05342«60104
42246 0534260112 0] 1 CABLE ASSEMBLY, SHIELD 28480 05342=60112
A22w7 05342-60111 | 9 1 CABLE ASSEMBLY, PONWER 28480 05342060111
CINCLUDES LINE SWITCM)
A22X4% 12S1e1626 2 s CONNECTOR-PC EDGE 12-CONT/ROW 2-ROWS 28480 1251=1626
A22XA4 12512034 8 CONNECTOR=P(C E£DGE 10«CONT/ROK 24ROWS 28480 12512034
422xAS 1251-2034 L] CONNECTOR=PC EDGE 10-CONT/ROW 24ROWS 28480 12512034
822xAs 12512034 8 CONNECTORePC EDGE 10«CONT/ROW 24ROWS 28480 1251=2034
A22xa7 12511626 2 CONNECTOR=PC EDGE 12=CONT/ROW 2eROWS 28480 1251=1626
A422x 48 1251=1626 2 CONNECTORSPC EDGE 12<CONT/ROW 2-ROWS 28480 1251=1626
422x49 1251=1626 2 CONNECTORePC EDGE 12«CONT/ROW 2eROWS 28480 12511626
422%xa10 1251=136% 6 5 CONNECYORePC EDGE 22«COUNT/ROW 2eROWS 28480 1251=1365
A22xa11 1251-1626 2 CONNECTOR=PC EDGE 12=CONT/ROW 2<ROWS 28489 1251%1626
a22xA12 1251=1365 [ CONNECTOR=PC EDGE 22=COUNT/ROW 2«ROWS 28480 1251+1368%
A22x413 1251=1365 [] CONNECTOR=PC EOGE 22-CONT/ROW 2=ROWS 28480 1251=1365
A22XAluA 12512026 8 ® CONNECTORePC EDGE 18=CONT/ROW 2-ROWS 28480 12512026
422XxA148 1251=2026 8 CONNECTOR=PC EDGE 18«CONT/ROW 2=R0KS 28480 12512026
A22XA184A | 1251+2026 8 CONNECTORPC EDGE 18-CONT/RON 2eROWS 28480 1251«2026
A22xA188 12512026 8 CONNECTOR«PL EDGE 18«CONT/ROW 22ROWS 28480 1251=2026
A22XA1s 1251-2026 8 CONNECTOR«PC EDGE 18~CONT/ROW 2eROWS 28480 1251~-2026
A22xA168 12512034 8 [ CONNECTORPC EDGE 10-CONT/ROW 24ROWS 28480 12512034
A22xA17 12512026 8 CONNECTORPC EDGE 18«CONT/ROW 2oRONS 28480 125120206
A22XA18 12512034 8 CONNECTORPC EDGE 10=CONT/ROW 24ROWS 28480 12512034
A22x2a19 1251-2582 t 1 CONNECTOR«PC EDGE 24=CONT/ROW 24ROWS 28480 12512582
A22X42¢ 1251-1365 6 CONNECTORePC EDGE 22CONT/ROW 24ROWS 28480 1251-1365
A22xA21 1251-1365 [ CONNECTORPL EDGE 22«CONT/ROW 2-ROwS 268u48g 12511365
422x4824 12512034 8 CONNECTOR®PC EDGE 10=CONT/ROW 2ROWS 28480 1251-2034
0380=0383 8 S STANDOFF4RVTON _125«INelG 6=32THD 00000 ORDER 8Y DESCRIPTION
12512205 S 2 POLARIZING KEY«PC EDGE CONN 28480 1251=220%
S040<0170 & 1 GUIDE1PLUG=IN PC BOARD 28480 S040«0470
423 09600444 2 1 POWER MODULE, UNFILTERED 28480 0960=0444
A24 05341e60047{ 9 1 10 MHZ DSCILLATOR ASSY (SERIES 1804) 28480 0534160047
424Cy 016022143 ) 1 CAPACITORFXD 2000PF +80-20% 1KVDC CER 284890 0160+2143
A24c? 0180«05%52 9 1 CAPACITOR=FXD 220UF+=20% 10VDC TA 28480 0180-0552
A24Ly 9100-2430 7 1 COILeMLD 220UM 10X 0%SS ,156DX, 3TSLG-NOM 28489 91002430
A24yy 09600394 1 1 CRYSTAL 28480 0960=0394
See introduction to this section for ordering information
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Table 6-3. Replaceable Parts (Continued)

Model-5343A
Replaceable Parts

: ... f
Reference HP Part |c| o, Description M u Mfr Part Number
Designation | Number [D Code
[¥1 0534360002 | 8 1 SECOND PREAMPLIFIER MOTHERBOARD 28480 05343260002

(SERIES 1932)

A25Ct 016043879 1 14 CAPACITORFXD ,01UF ¢020% 100vDC CER aad4so 016003879
A235C2 016003879 7 CAPACITORAFXD ,01UF ¢=20X 100V0C CER 284890 016043879
A25C3 0160«3879 7 CAPACITOR®FXD 01UF 420X 100VDC CER 28480 01603879
a2sCa 016023879 7 CAPACITORSFXD L01UF #=20X 100VDC CER 28480 01603879
A28CS 01603879 ? CAPACITORPXD ,01UF ¢e20% 100VDC CER 28480 01603879
42531 12500257 1 3 | CONNECTOR=RF 8Mg M PC S0eOHM 28480 12500257
A2%8J2 12512026 8 1 CONNECTORSPC EOGE 18=CONT/ROW 24ROWS 28480 12%12026
A25J3 12500257 1 CONNECTOReRF 8Mg M PC SOaQHM 28480 128000257
A2%Ja 1250=0257 1 CONNECTORRF SMB M PC SOeQHM 28480 12500257
A25TPY 03601682 [} 8 TERMINAL®S8TUD SGL=TUR PRESS=MTG 28480 0360=1682
A25TP2 0360+1682 [} TERMINAL=8TUD SGL=TUR PRESS=MTG 28480 0360e1682
A25TPY 0360-1682 0 TERMINAL»STUD SGL=TUR PREISMTE 28480 0360016682
A2%TP4 036he1682 0 TERMINAL@STUD SGLwTUR PRESSeMTG 28480 036001682
A2STPS 0360e1682 [ TERMINAL=STUD SGL=TUR PRESSeMTG 28480 03601682
A2SAL 05343e60008 | 7 1 SECOND PREAMPLIFIER (S8ERIES 1932) 28480 08343260001
A25481C1 01800418 6 4 CAPACITOR=FXD 3JuFe=20% 35yDC TA 28480 016800418
42%4a1€2 01603879 7 CAPACITORSFXD (O01UF +e20X 100VDC CER 28480 01603879
A2541C3 0160=3879 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 01603879
A2541€8 01603879 7 CAPACITOR=FXD LO01UF +=20X 100VDC CER 284980 01603879
A25A1CS 016043879 7 CAPACITORFXD ,01UF 4=20% 100VDC CER 284890 01603879
A2841Cs 0166=0S76 5 1 CAPACTTOR®FXD ,jUF 420X $0V0OC CER 28489 0160=0976
A25A1C7 0160-3874 2 1 CAPACITORPXD 10PF 4a,5PF 200VDC CER 28480 01603874
A2541C8 0180=0418 6 CAPACITORFXD 1yFee20X 3SyDC TA 28480 0180+0418
A2SA1CY 01R0e0U18 6 CAPACTITOR=FXD 1yF+=20% 3Sv0C TA 28480 01800418
A25a1¢10 018na0418 6 CAPACITORFXD 1UF¢=20% 35yDC TA 28480 018000418
A25A1C11 016003875 3 2 CAPACITOR«FXD 22PF ¢aSX 200YDC CER 04«30 28480 01603875
A2541€12 016023879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
A2841C13 01603879 7 CAPACITOR®FXD ,01UF +«20% 100VDC CER 28480 01603879
A2541C14 0lane3ar9 7 CAPACITOR=FXD ,01UF 420X 100VDC CER 28480 01603879
42541C15 016044521 8 1 CAPACITORFXD 12PF 4auSX 200VOC CER 0O4e30 31642 200=200aNPoe120J
A25A4C16 0160=3879 7 CAPACITORAFXD ,01UF 4#20% 100VDC CER 28489 01603879
A2sa1C17 01603879 7 CAPACITORFXD ,01UF 4e20% 100VDC CER 28480 0160=3879
A25A1C18 0166387S 3 CAPACITORQFXD 22PF +e5% 200VDC CER 04a30 28480 01603875
A25A1C19 012120445 5 1 CAPACITOReY TRMRCER 4,9e20PF 160V 28480 Q1230445
A25A1C20 01603878 6 1 CAPACITORFXD 1000PF ¢e20x 100VDC CER 28480 01603878
A25A1CRY 19020126 6 2 NIODE«ZINR 2,61V 5X Dpe7 POS, 4w TCSe, 0721 26480 19020126
A2SA1CR2 190220031 2 2 NIDDEeINR 12,7V S% DNe7 POB AW TC8¢,061% 28480 1902400314
A25A1CR3 19020031 2 NTO0DE®INR 12,7V 5X DOe7 PDa AW TCu+,061X 28480 19022003}
A2941CRA 19020126 6 DIODE«ZNR 2,61V SX D07 POm,aW TCae=,072% 28480 190220126
A25A1CRS 19010347 1 2 DIQDE«SCHOTTKY 8y 28480 19010347
A2SAICRE 19010347 1 DIODE«SCHOTTKY 8V 28489 19010347
42541081 19900485 5 4 LED=VISIBLE LUMeINTSB800UCDO IFm30MAeMAX 28480 $082-4984
A2541D82 1990=048S S LEDeVISIALE LUMeINTRAOOUCD IFul0oMAeMAX 28480 50824984
A2%41083 199020485 s LEDeVISIBLE LUMaINTRB00UCD IFm30MA=MAX 28480 50824984
A2%41084 199020485 5 LED=VISIBLE LUMeINTSB00UCD IFslOoMAeMAX 28480 506824984
A2SA1LY 91002269 6 4 COILe=MLD fOuH 10X QW60 ,0950X,25LGeNOM 28480 910022065
A25A12 910002247 a 3 COIL=MLD LOONK 10% OR34 ,09SDX,25LG=NOM 28480 910002247
A25A1L3 9100=2247 4 COIL=MLD 100NH 10X Qadd ,095DX,25 G=NOM 28480 910082247
42844 L4a 91002265 [ COIL=MLD 10UH 10% Queo ,0950X,25LGaNOM 28480 9400=226%
A28A1LS 9100#2265 6 COIL=MLD JOUH 10% Q®60 ,095DX,25LGaNOM 28480 91002265
A28A1L6 91002265 6 COIL=MLD f1QUH 10% OW60 ,095DX,28LGeNOM 28480 91002265
A2SALLY 91002247 [ COIL=MLD 100NH 10X Q34 _095DX,25LG=NOM 28489 Q91002247
A25A1L8 0534280002 | 9 2 COIL=Y TURNS 28489 05342+80002
a25a1L9 91000346 0 3 COIL=MLD SONH 20X Qm40 ,093DX,25LG=NOM 28480 9100=0346
A2sAtL10 9100=0346 0 COIL=MLD SONH 20X G®a0 ,0950X,25LG=NOM 28480 91000346
A25A1L11 910020346 0 COTL=MLD SONH 20X Q=a¢ ,0950X,25LGmNOM 28480 91000346
A25A3L12 0534280002 | 9 cOILe3 TURNS 28480 05342280002
A29a1R1 0698a7212 9 [ RESISTOR 100 1% L05H F TCu0+e100 24546 Clei/BeT0el00RaG
A2541R2 06987212 Q RESISTOR 100 1X ,O05W F TCs0¢s100 24548 C3e1/BeT0=100R=G
A25A1R3 069R=T212 9 RESISTOR 100 1X ,05W F TCmoe=100 24546 C3=i/8=T0=100R=G
A2SA1Ra 069827212 9 RESISTOR 100 1X ,05W F TCa0+e100 24546 C3e1/8eT0={00R=G
A2%41RS 069847200 S 3 REJISTOR 31,86 X O0SW F TCeO0+e100 264546 C3=i/BeT00aliRbes
A25A1RS 069847205 0 1 RESISTOR S1,1 1% ,054 F TCe0+=100 2454s C3e1/8e700e31R1 w6
A25A1R7 21003207 1 1 RESISTOR=TRMR SK 10X ¢ SI0DE=ADJ 1«TRN 28480 21003207
A25A1R8 069847214 1 2 RESISTOR 121 1% ,0SW F TCa0+=100 24546 C3«1/8aT0=12{Rug
A2549R9 06987253 8 1 RESISTOR S,11K 1X ,0SW F TCE0¢e100 24546 C3el/8eT0eS1{1=G
A2541R10 069847200 s RESISTOR 31,6 1X ,05W F TCmo+eioo 24S4e C3e1/8eT00u3RGG

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5343A

Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference

HP Part |c Q L. Mfr f Numb
: A t Mfr Part Number
Designation | Number |[o] “YY Description Code
A2SALRIL 069Ra7212 9 RESISTOR 100 1X ,05W F TC®04=100 2a546 C3=1/62T0=100R=G
A2SA1R12 2100=3274 2 1 QESISTOR=TAMR 10K 10X € SIDEwADJ 1=TRN 28480 21003274
X € 8t J a7
42541R13% 06967288 9 1 RESISTOR 147K 1% ,0Sw F YCEO¢=100 24546 Clel/BeT 014736
A2SAIRLY 06987210 7 1 RESISTOR 82,5 11X 050 F TC8O4e100 24546 C3«1/82T00e82RS«G
A25A4R1S 069827200 5 RESISTOR 31,6 1X 05w F TCEO4w100 24546 C3e1/8a100<31R6eG
A26A1R16 06987214 1 RESISTOR 121 1X ,0SW F TCm04el00 24546 €3=1/8eT0=124ReG
azsair1? 069807212 9 RESISTOR 100 1% 05w F TC804=100 24546 C3=1/82T0=100R=G
A2SAIRLB 06987188 a 1 RESISTOR 10 1X ,0SW F TCapseio0 24546 C3e1/82T00=10ReG
A25ARLY 06987215 2 1 RESISBTOR (33 1X ,05W F TCw04=10¢0 24546 C3=1/8270=133R=G
A25A1R20 069828825 2 3 RESISTOR 681K X ,125W F TCs04e100 284890 069848829
42541R21 0698=882% 2 RESISTOR 481K 1X ,125W F TCe0+4=100 28480 0498«8825
A25A1R22 0698-8825 |2 RESISTOR 681K 1% ,12SW F VCmQsejoo 28489 069828825
A25A1R23 069847229 a 1 RESISTOR S11 1X ,05h F TCa0e=100 24546 C3e1/8=T0=511R=G
A2%A1 TP 034041682 0 TERMINAL=ZTUD SGL=TUR PRES3eMYG 28480 0360e1682
A25417P2 0360=1682 4 TEQMINALSTUD SGL=TUR PREQS=MTG 28480 0360m10682
A28A1TP3 0360=16A2 0 TERMINAL=STUD SGL=TUR PRESSeMTG 28480 036001682
A25A UL 182620372 2 2 IC 5 GHZ LIMITER/AMP 28480 182620372
A25A1U2 1A240372 2 IC 5 GHZ LIMITER/AMP 28480 1826e0372
A26A1U3 18260065 o 1 IC COMPARATOR PRCN 8eDIPaP 01295 8N72311P
A2%a1Ua 1R200054 S 1 1C GATE TYL NAND QUAD 2eINP 0129% SNT40ON
A25A1 MISCELLANEQUS PARTS
03800970 9 1 STANDQFFeHEY ,375=INelG 440THD 28480 03800970
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Table 6-3. Replaceable Parts (Continued)

Model 5343A
Replaceable Parts

c PPart |c e
Ref.eren A HP Pa o Qty Description mfr Mfr Part Number
-Designation Number Code
426 05342460026 | S 1 SAMPLER DRIVER ASSEMBLY (SERIES 2014 28480 05342=60026
A26Cy 0160=053%6 S 1 CAPACITORFXD 27PF 4a§% So0o0vDC CER 28480 01604536
426C2 0160+3879 7 [ CAPACITOReFXD ,01UF +-20% 100v0C CER 28480 01603879
A26C3 01603876 4 2 CAPACITOR«FXD 47PF ¢e20X 200vDC CER 28480 01603876
A26C4 01603879 7 CAPACITOR=FXD ,01uUF +=20X 100v0C CER 28480 01603879
A26CS 0160+3876 4 CAPACITORFXD 4TPF 420X 200VDC CER 28480 01603876
A26Ce 0160=3879 7 CAPACITORFXD _p1UF +=20% 100VOC CER 28480 0160=3879
A26CY 01603879 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 01603879
A26C8 0180~1745 4 1 CAPACITOR=FXD 1,5UfF+e10X% 20V0DC TA 56289 1500155x902042
A26C9 0160-3879 7 CAPACITORSFXD _01UF ++20% 100vDC CER 28480 0160-3879
¥ a26C10 0160-3879 7 CAPACITOR=FXD ,01UF +20X 100VOC CER 28480 | - 01603879
a26Cyt 0160-0576 5 t CAPACITOR=FXD ,1UF +«20x% SOoyDC CER 28480 0160=0576
426C12 01604542 3 1 CAPACITOR=FXD {SPF ¢«SX SQVDOC CER Oee30 28480 0160-4542
a26C13 01604082 6 H CAPACITORFDTHRY 1000PF 20X 200v CER 28480 0160-4082
a26C14 0160443082 6 CAPACITOR=FDTHRY 3000PF 20X 200V CER 28480 0160.4082
A26CRY 1901=0796 a 1 28480 190120796
A26CR2 19010179 7 1 DIODESWITCHING 15V SOMA 750F8 DOe7 284890 19010179
A26J4 05342201097 1 1 SUPPORT, CONNECTOR QUTPUT 28480 0534220109
42672 05342«20108 | 0 1 SUPPORT, CONNECTOR INpu? 28480 05342-20108
A28l 9100-0346 0 1 COIL-MLD SONM 20x Q=40 ,0950X,25LGeNOM 28480 91000346
A260 18S4e907Ty 7 1 TRANSISTOR NPN SI PDa3ooMM FTx2goMMZ 28480 18S4=007)
A26R1 0757«0384 8 1 RESISTOR 20-1% ,125W F 1Cx0+«100 19701 MFUC1/8eT0=20R0eF
A26R2 0698-5179 3 1 RESISTOR 1.8K 5% .125W CC TC=-350/+857 ottt B8B1825
A26Ry 0698-7101 5 1 RESISTOR 3K 5% .125W CC TC=-350/+857 01121 BB3025
‘ A26Ry 0757-0180 2 1 RESISTOR 31,6 1% ,125% F TC204e100 28480 0757=0180
f 426Rs 069823111 9 1 RESISYOR 30 Sx ,125w CC TC®e270/+540 01121 883005
\
; A26R6 069844132 6 1 RESISTOR 62 SX ,125W CC TC=-270/4540 01121 BBs20S
{ A26R7 06986648 3 1 RESISYOR 620 Sx _125W CC TC3+330/4800 01121 BBeo21S
i A26R8 069843437 2 1 RESISTOR 133 1x ,125# F TCE®QO+4=100 24546 Clel /BaTOwlI3R=F
4261P 0360-1682 0 2 TERMINAL.STUD SGLeTUR PRESSeMTG 28480 03601682
a261pP2 0360=1682 0 TERMINAL=STUD SGL-TUR PRESS=MTG 28480 03601682
A26Uy 185820060 2 1 TRANSISTOR, ARRAY 28480 185820060
LYLUT 05342220107 | 9 1 CABLE, COax, OutPyuv 28480 05342=20107
i 426 MISCELLANEOUS PARTS
0380-0486 2 2 SPACER=RND ,SeINelG ,086-INelD 28480 0380=0u86
0520-0127 6 2 SCREWMACH 2+Sp ,1B88<INalG PANHDPOZI 00000 ORDER By DESCRIPTION
05700007 6 2 SCREN-MACH 0280 ,188=INelLG FIlLeHDaSLT 00000 ORDER BY DESCRIPTION
0570=0024 ? 1 SCREW=MACH 0=80 ,25=INeLG FILeHDaSLT 00000 ORDER BY DESCRIPTIQN
¢ 12050011 0 1 HEAT SINK TQ«S/T0=39«PKG 28480 12050011
1250-0901 2 1 CONNECTOR=RF SMB M SGL=HOLE<FR 50=0MM 28480 12500904
) 1250=1353 0 t CONNECTGReRF SMA M UNMTD SQeQHM 28480 12501353
t 05342400009 8 1 CONTACT, DIODE 28480 0534200009
05342«00011{ 2 1 HOUSING, SAMPLER DRIVER 28480 05342=00011
05342-00013 ] 4 1 COVER, SAMPLER DRIVER 28480 0534200013
05342=00016 | 7 HEAT SINK, SILICONE 28480 05342«00016
] 05342-40001 | 4 1 DIODE HOLOER 284890 05342-40001
A
i

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5343A

Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c . Mfr
Desi ti N b D Qty Desenptlon d Mfr Part Number
esighation umber % Code
428 0534360003 | 9 1 FIRIT PREAMPLIFIER (SERIES 1932) 28480 08343260003
428CY 0160=3879 ? 8 CAPACITOReFXD ,01UF ¢a20% 100VDC CER 28480 016003879
A28C2 01603879 |7 CAPACITORaFXD L01UF +=30% 100voc CER 28480 | 016043879
A28C3 01800418 6 2 CAPACITOR=FXD 1UF+e20X 3ISYDC T& 28480 018000418
A2rCa 0160=3879 b4 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28680 0160+3879
A28CS 018n=w0nd18 [ CAPACITOR®FXD fUFees20X 3ISVOC TA 28480 0180-0418
428C6 016043879 b4 CAPACITOR=FXD 0IUF +=20X 100VDOC CER 28480 0160+3879
A2RCT 0160=3879 7 CAPACITOReFXD ,01UF 4e20% 100VDC CER 28480 014003879
A2ACH 016063879 4 CAPACITORSFXD ,01UF +=»20% 100VDC CER 28480 01603879
A28C9 01603879 7 CAPACITORFXD ,0iUF ¢e20% 100VDC CER 28480 016023879
a2eCt1o 01600576 S 1 CAPACITORSFXD ,1UF ¢=20X S0vDC CER 28480 016020576
a28C11 0160=4494 a 1 CAPACITORFXD 39PF +a5Y 200VOC CER 0ee30 $1642 200#200eNP0=390)
828C12 016003879 7 CAPACITOReFXD ,01UF ¢w20X 100VDC CER 28480 01603879
428C13 0160=4082 6 2 CAPACITORaFDTHRU f000PF 20% 200V CER 28480 0160=0082
A2eCiu 0160=4082 [ CAPACITOReFDTHRY 1000PF 20% 200V CER 28480 016024082
426CR1 1902=30R2 9 1 ‘DIODE=ZNR 4,64V 5X DOe7 PDE_aW TCEa, 023X 28480 190203082
A28J1 1200e0647 8 1 SOCKET&XSTR 3CONT TOe18 DIFLSLOR 28480 120000047
A28J2 12500901 2 1 CONNECTOReRF 8MB M SGLeHOLEFR 50e0NM 28880 125020901
A28l 91000346 0 1 COIL=MLD SONH 20% Q®a¢ ,095Dx,2S5LGaNOM 28489 910020346
42804 185020591 & 2 YRANSISTOR NPN 31 POw180Mw FTYR4GHZ 25403 8FRa90
242802 185420591 & TRANSIGTOR NPN 81 PD=180MW FTeaGHZ 25403y ‘BFRe90
A428R1 069R.7229 8 1 RESISTOR S11 1X ,05W F TCu04a100 24546 €3e1/8eT0e511RaG
A28R2 069847188 8 1 QESISTOR 10 1% ,0%w F TC®0e=100 24546 C3a1/80700«10Re0
A28R3 0696827286 7 1 RESIBTOR 1K tX% ,0SW F TCEoew100 . 2uS4e C3e1/8070a1001eG
A28RA 069847212 9 1 RESISTOR 100 1X ,05W F TCEO+el00 24546 C3=1/8070=100R=G
A28RS 069847230 1 2 RESISTOR 562 1% ,0SW F TCateeiOo 24508 C3e1/8aT0a362ReC
428Re 069827224 3 2 RESISTOR 316 1% ,0SW F TCE0eel00 24546 C3e1/8eT0u3{6R=G
A28R7 06987241 4 1 QESISTOR 1,62K 11X 05w F TCm04+=100 28480 069827241
A28R8 069847223 2 1 RESISTOR 287 1X ,05W F TCu0eetOo 24508 C3=1/8eT0=287RsG
A28R9 05342080004 | 1 4 RESISTOR-MODIFIED 28480 05302480004
A28R10 05342280004 | 1 RESISTORMODIFIED 28480 0534280004
A28R1} 0698.7246 9 1 RESISTOR 2,61K 1% ,0%W F TC®04e100 24546 Clal/B8eT0e2811e6
A28R12 0534280004 | 1 RESISTOReMODIFIED 28480 08332260004
a28R13 05342-80004 | 1 RESISTOR=MODIFIED 28480 0%342=80004
428R14 069827244 7 | RESISTOR 2,15K 1% _0SW F TCs04e100 2u%4s C3w1/8aT0u2191e6 -
A28R15 0698«7224 3 RESISTOR 316 1% ,0SW% # TCuo+=100 2454s C3=1/8=T0=316RG
A28R18 069827230 1 RESISTOR 562 1X ,05W F TCe0eaiO0 2asas C3e1/80T0a562R 0
A28R17 06987234 g 1 RESISTOR 825 1X ,0SN F 1CE0¢ei00 24546 C3e1/8eT0a825RaG
A28 MISCELLANEQUS PARTS
038004868 2 2 SPACER=RND ,SeINeLG ,086=IN=]D 28480 0380e048s
05342420109 | § 1 SUPPORT=CONNECTOR INPUT 28480 05142#20109
05343200002 | 2 1 HOUSINGaPREAMPLIFIER 28480 05343=00002
05383200005 | S { PANELFRONT 28480 05343200005
0534320205 | 9 1 SHELL~CONNECTOR 28480 09343220208
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Table 6-3. Replaceable Parts (Continued)

Model5343A
Replaceable Parts

c e fr
Reference HP Part 5| Qty Description M Mfr Part Number
Designation | Number Code
CHASSIS PARTS
81 31600209 q 1 ANTBAX 32aCFM {05=125V S0/60eHZ 23936 8500¢C
F1 211020360 2 1 FUSE ,75A 250V 1,25X,25 UL 75915 313,750
Fi 21100421 [ 1 rUSE ,375a 250V 1,25%,29 uL 75919 313,379
Fa 2110=0304 1 1 FUSE ,125A 128V ,281X,003 28480 211020301
FL 91330042 6 t FILTERaLINE WIRE LEADTERMS 28480 91350042
J1 0530560208 | 7 1 CONNECTOR A8SEMBLYBNC 28480 0530960208
J2 125020083 1 a CONNECTOReRF BNC FEM 8GLaMOLE=FR $0=OHM 28489 125040083
J3 12500083 1 CONNECTOR=RF BNC FEM SGLAHOLE=FR $Q=O0HM 28480 12500083
Ja 12500083 1 CONNECTOReRF BNC FEM SGLKOLE=FR S0aQWM 28480 12500083
Js 1250=00R3 1 CONNECTOR=RP BNC FEM 8GLeHOLE~FR S0@ONM 28480 12900083
Je 125020829 3 2 CONNECTOR=RF SMC M SGLwHOLEeFR SQe0HM 28480 12300029
J7 12500829 3 CONNECTOReRF SMC M BGL=HOLEFR SO=OHM 20080 12500829
MP1 05343-20206 0 1 FRAME-FRONT 28480 05343-20206
MP2 5020-8816 1 1 CASTING, REAR FRAME 28480 5020-8816
MP3 5020-8837 6 2 STRUT-CORNER 28480 5020-8837
MP4 5001-0423 1] 1 TOP COVER 28480 50001-0423
MP5 5061-1940 4 1 COVER-BOTTOM 28480 5061-1940
MP6 05343-00004 4 1 PANEL-REAR 28480 05343-00004
MP7 4040-1610 0 1 FRONT PANEL 28480 4040-1610
MP8 0534220105 |7 1 HOUSINGeMALIN 28489 0534220105
HpQ 50010439 8 1 TRIM=STRIP, SIDE 28480 50010439
MPyy S0a0e7201 8 4 FOOT(STANDARD) \\ 284980 S040eT201
MP12 50407203 0 1 TRIMITOP 1/2 X 26480 S040e7203
MP13 05343200003 |3 1 PANEL=SUS . ) 28480 0534300003
mMP1G 0534200003 | 2 1 COVER=CASTING - v 28480 0530200003
MP1s 05342200004 | 3 1 SHIELD=PROTECTIVE t \& &\' 28480 05382000004
Mpyy 05302200005 | a 1 AHTELDaRF] ~eeorimimy | 268480 08342200009
o8 05342200008 |7 2 BRACKET=MOTHER BQARD 28480 0534200008
P19 0534200010 | 3 1 PLATE=PATCH 28480 0834200010
Py 12514735 0 1 CONNECTOR 42=PIN PRESSURE TYPE 28480 12514738
82 31030056 9 1 SWITCHeTHRM FXD ¢167F 154 OPN=ON=RIBE 28480 310320056
33 31011327 s 1 SWITCHeSL OP3T MINTR ,SA& §12SVAC/DC 28480 3101e1327
8a 31012306 2 1 SWITCHeSL DPOT 870 ,SA 123VAC/OC 26480 31012306
ut 508847048 8 1 3AMPLER 28480 8508827048
L3 8120=1378 1 t CABLE AsSY 18ANG 3«CNDCT JGKeJKT 28480 A520.1378
W2 812020664 6 1 cASLE ASSEMALY 28489 81200664
w3 0538260105 | ¢ 1 CABLE ASSEMBLY=IF EXTERNAL 28480 0534226010%
MISCELLANEQUS PARTS
03600053 ? 2 TERMINAL=SLDR LUG LK=MTG FQRed10=8CR 28480 036020053
0370«1005 2 1 KNOB=BASE~PTR 3/R JGK o128«INe]D 28480 037021008
051020592 8 3 RETAINER=PUSH ON TUB EXT _18eINaDIA 28480 085100592
0820-0139 ° 2 SCREW=MACH 2256 ,87S=INeLG PAN=HD=POZ1 00000 ~R0ER 8Y DESCRIPTION
0623040078 6 2 SCREWTPG 6232 ,375eINeLG PANaHDPOZT 28480 i -0078
14000018 8 3 CLAMPCABLE ,25e014 ,375ewD STL 28480 140000 .
140040053 a 1 CLAMPGCABLE ,172«DIA ,37SaWD NY| 28480 14000055
140020985 1 1 CLAMPSCABLE POLYP 06383 FCHM2aAw20
14601348 s 2 TILT STAND 887 28480 146001345
2600172 1 2 SCREWMACH 10032 ,37S«INeLG 100 DEG 28480 26800172
305640030 0 1 ‘WASHEReFL MTLC 7/16 IN  SeINelD 28480 30500050
5040e7219 a 1 9TRAP, HANDLE, CAP«FRONT 28480 50807219
50407220 1 1 STRAP, HANDLE, CAPeREAR 284890 S0u0=t20
S060-9804 3 1 STRAP, HANDLE, ASSY 28480 806029604
0534300001 | 1 1 PLATE=MOUNT ING 28480 05343200001
053143220202 { & 1 SUPPORT»MTS PLATE 284890 0834320202
05314320203 | 7 1 SPACERTHREADED 28480 08343220203
0534320204 | 8 1 COLLAR=CONNECTOR 28480 0534320204
05343=20211 |7 1 NUT=BODY 28480 05343220211

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5343A
Replaceable Parts

Table 6-4. Option 001 Replaceable Parts

Reference HP Part |c . Mfr .
Designation | Number |o| QY Description Code Mfr Part Number
A24 1054460011 3 1 CRYSTAL OSCILLATOR ASSEMBLY 28480 105’4“'6001!‘

See introduction to this section for ordering information
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Table 6-5. Option 004 Replaceable Parts

. Model 5343A
Replaceable Parts

Reference HP Part (cf o - Mfr
: . : t Description Mfr Part N
Designation | Number [o| %Y p Code t Number
A2 0S343e60008 | 4 t OPTION 004 « (DAC) DIBPLAY DRIVER 28480 05343=60008
(SERIES 1932) )
A2C1 01800106 9 1 CAPACITORFXD 60UF+»20% 6y0DC TA 56289 1500606%X000682
A2¢2 01R0«0230 0 4 CAPACITOR®FXD 1UF+=20X SOVOC TA 56289 150010%5X008042
A2C3 0160=3879 ? 13 CAPACITORFXD ,0fUF ¢=20X 100VDL CER 2848aq 0160«3879
A2Ca 0160-3879 7 CAPACITORSFXD ,01UF +e20% 100VDC CER 28480 01603879
L¥141 01801743 2 1 CAPACITORFXD ,1UFsmtoX 3SYDC TA 56289 1500104X903542
-42Ce 01603878 [} 2 CAPACITOReFXD 1000PF ¢e20x 100VDC CER 28480 0160-3878
a2c7 016023879 7 CAPACITORFXD ,01UF se20% 100VDC CER 28480 01603879
A2ca 0160=3879 7 CAPACITOR®FXD ,01UF 4«20X 100VOC CER 28480 01603879
a2ce 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC GER 28480 01603879
A2C10 01600570 9 1 CAPACITUR=FXD 220PF +e20% 100VDC CER 20932 S024EMI0QRD22IM
A2cty 01400871 [ 1 CAPACITOR=FXD 470PF +=20% 100VDC CER 28480 01600571
A2C12 81460=3879 7 CAPACITOReFXD ,01UF +=20X 100VOC CER 284890 0160=3879
A2c13 01473879 7 CAPACITOR®FXD ,01UF 20X 100VDC CER 28ds0 016003879
A2Cta 01603879 7 CAPACITOR®FXD ,01UF +«20% 100VDC CER 28480 01603879
A2C1S 01603879 7 CAPACITORFXD ,01UF ¢w20% 100VDC CER 28480 01603879
a2cte 0180=1714 7 H CAPACITOR=FXD 330UF+=10X 6VDNC Ta S6289 150D337%x9000692
A2€17 0140«3879 7 CAPACITOR®FXD ,01UP +=20% 100VDC CER 28440 01603879
A2C18 6160=3879 7 CAPACITORSFXD ,0jUF +e20% 100VDC CER 28480 0160~3879
A2C19 0160-3878 6 CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 0160=3878
A2C20 0180%0230 0 CAPACITOR=FXD 1UFéw20X SovDC TA 56289 1500105X005042
A2c2y 01603879 7 CAPACITOR®PXD L01UF +220% 100VDC CER 28480 0160+3879
a2c22 0160=3879 7 CAPACITOR=FXD ,01UF +20% 100vDC CER 28480 014003879
A2C23 518020210 [ CAPACITORSFXD 1UF+a20X SOVOC TA 56289 18500105%005042
A2c24 0180=0230 0 CAPACITORSFXD 1UFea20X S0VDC TA Se28q 1500105X005042
A253 12500838 1 1 CONNECTOR=RF 8MC M PC S0eQHM 28480 12500835
A201 185400560 |9 1 TRANSISTOR NPN 8@ DARL PDe3ioOMw [T'E X5 ) MPg A12
A2Ry 07570420 3 1 RESIBYOR 750 1X ,12%4 F vCwosaloon 2454¢ Clwl/Bat0n?SaF
A2R3 06834725 2 10 RESISTOR a4,7K Sy 25N FC TC9ed00/4700 01124 €BUT2s
A2na 06Ra472S 2 RESISTOR 4, 7K Sy ,25W FC vCwad00/4700 01121 €8472%
A2RS 181020279 s 2 NETWORKeRES 10=31P4, 7K ONM X 9 o1l1at 2104472
A2Rb6 07570394 0 1 RESISTOR Si,1 1% 125w F TC®0+=100 24Sas Cdwl/8aT0aSiR]=F
A2p7 0698w3430 s 8 RESISYOR 21,5 1% ,125W F 1CN04=100 03888 PMESSel/8aT0e2iRSeF
A2R8 069823430 5 RESISTOR 21,5 1x ,125W F TCm0¢=100 03888 PMESSel/8eT0e21RSeF
A2R9 06983430 K} RESISTOR 21,5 1X 125w F TCw04=100 03888 PMESS«1/8aT0e2lRS=F
A2Rt0 0698-3430 5 RESISTOR 21,5 1X ,125W F 1Ca0%e100 03888 PMESSa|/BaT0n2IRSwF
A2R11 06983430 L1 RESISTOR 21,5 1X 125K F TCE0se100 03888 PMESSa]/BaT0e2iRSaF
A2R12 06983430 S RESISTOR 21,5 1X ,125W F TCwO0+w100 03888 PUESSel/geT0uZiRSer
A2R13 06983430 5 RESISTOR 21,5 1X ,125W F TCE0ee100 03888 PMESSw1/8aT0u2IRSaF
A2R1 g 069843430 L3 RESISTOR 21,5 1X ,125W F TCmO+=100 031888 PMESSw]/8aT0e2iRSal
A2R1S 07570280 3 1 RESISTOR 1K 1X (125w F TCs04e100 24546 Clal/8eT0ui0Q]leF
A2R16 18100279 H NETWORKaRES 10=8IP4,7K OHM X 9 01121 2104472
A2R1Y 06834725 2 RESISTOR 4,7K SX ,25W FC TCa=800/4700 011214 ca4vas
A2r18 06834725 2 RESISYOR 4,7K SX ,25W FC TCead00/¢700 01121 csares
A2R19 06968.008S% 0 1 RESISTOR 2,61K 1X ,125W F TCw0+el00 2434s Cam1/80T0egdbl]ef
A2R20 0683.4725 2 RESISTOR 4, 7K Sx ,25W FC TCEnd00/4700 01ty cBavas
A2R2y - 068324725 2 RESISTOR 4, 7K Sx ,25W FC TCs«400/4700 01121 cRa72s
A2R22 0683472% 2 RESISBTOR 4,7K SX ,25W FC TCwa400/¢700 01121 CBaT2S
A2R2y 068324725 2 RESISTOR 4,7K 5X ,25W FC TCee400/4700 01124 84728
A2R24 06A3=4725 2 RESISTOR 4,7K SX 425¢ FC TCu=y0G/¢700 01124 €8u72%
A2R28 210022685 1 2 RESISTOR=TAMR 100K 10X € TOP=ADJ 1wTRN 73138 82PR100K
A2R26 2100=2655 1 RESISTORTRMA 100K 10X C TOPeADJS j1eTRN 73138 82PR100K
A2R27 06A3=g4725 2 RESISTOR 4,7K SX ,25H FC TCu=00/4700 0112¢ cBa7es
AZR28 0757=0442 9 1 RESISTOR 10K 1X ,12%% F TCe04el 00 24546 Cde1/8=T001002eF
A2R29 069843243 a 2 RESISTOR 178K 1% ,12%W F TC0em100 24846 Cle1/8eT0w1783aF
A2R3p 06968=3243% 8 RESISTOR 178K 1X ,125W F TCuQ+=100 24546 Cowi/8eT0e] 783=F
A2R3Y 069A.34SS 4 2 QESISTOR 261K 1X ,12%w F TC®04=100 2u54s Clwi/8aT0u2b]YaF
A2R32 0698.34uSS 4 RESISTOR 261K 1X 125N F YCE04=100 2aS4e Chal/8eTOn2b el
a2R33 069823153 ° 1 RESISTOR 3,83K (X _128W F TCRO+al00 24S4e Cdo1/8aT0altdaf
a2a34 0698.3447 4 1 RESISTOR 422 1X 125« F TCN0eelg0 24546 Cdml/BaT0=l22ReF
A2TPy 1251=0600 0 CONNECTOReSGL CONT PIN 1,14=MMaBSCa82 86 28489 1251=0600
A2TP2 12510600 0 CONNECTOR=SGL CONT PIN {,{4«MMeBSCeS8Z 30 28480 12810600
a27Py 12510600 a CONNECTOR=8GL CONT PIN {,14«MMaBSCu8Z SO 28489 12510600
aA2toy 12510600 [ CONNECTOR=3GL CONT PIN 1,14eMMaBSCa8? 80 28489 125100600
A2TPg 12510600 o CONNECTQReSGL CONT PIN 1,1devMeBSCe37 $Q 28480 12510600
A2TPg 12510500 0 CONNECTOR®SGL CONT PIN 1,14eMMegSC=82 80 28480 12910600
A2TP1S+ 12510600 ¢ 8 CONNECTOR«3GL CONT PIN 1,14=MMagSCes8? 90 28480 1251e0600
A2TP{Se 12510600 0 CONNECTOR@3GL CONT PIN {,10=MM=B838C+87 SQ 28480 128510600
A2uy 18200339 1 2 1C 8FR TTL NAND QUAD 2eINP 01299 SN74IIN
az2u2 18200468 S 2 1€ OCOR TTL BCDaT0«DEC QeTOwioeLINE 01298 ANTA4SN

See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-5. Option 004 Replaceable Parts (Continued)

HP Part |c g
Ref‘efenC_e a o Qty Deserlptlon Mfr Mfr Part Number
Designation Number Code _
A2u3 1820«1443 8 1 1€ CNTR TTL LS BIN ASYNCHRO 0129% 8NTAL8293N
A204 tR20«1416 L 1 1C SCHMITTaTRIG TTL LS INV HEX 1eINP 01298 8N74L814N
205 18201049 [} 1 1€ AFR TTL NONeINV HEX 01298 8NT436TN
A2u6 18200539 1 1C BFR TTL NAND QUAD 2eINP 01298 BNTU3ITN
A2u? 18200628 9 2 IC TTL 64=BIT RAM (0eN3 OeC 01293 BNTA8IN
A2UR 18200468 S 1C OCOR TTL BCDaTOLDEC QeTDefoal INE 0129% SNTG4SN
A2u9 18201144 [ IC GATE TTL LS NOR QUAD 24INP 012958 SNT4LBO2N
A2y10 182001200 s 1 1€ INV TTL LS MEX 01295 | SN74LSOSN
A2u1t 182040515 3 1 1C MV TTL vMONDSTBL RETRIG/RESET DUAL 04713 MC8602P
A2U12 1R20-0628 Q 1€ TTL 64eBIT RaM @0eNS Qe 01298 SNY4BON
aA2u1s 18201254 9 2 IC BFR TTL NONWINV MEX feINP 27014 OMB09SN
A2uta 1R20e1197 9 1 1C GATE YTL LS NAND QUAD 2eINP 01298 SNT4LBOON
A2u1s 182011948 6 3 1C CNTR TTL LS8 BIN UP/DOWN SYNCHRO 01298 SNTULBIIN
A2u1e 1R20.1216 3 1 1C OCOR TTL LS 3=TQeBel INE 3mINP 01298 SNTAL813IEN
A2U1? 18201258 e 1C 8FR TTL NON=INV HEX feINP 27014 DNBO9SN
A2Ule 1a20=td2g 9 1 1€ MUXR/DATA=SEL TTL L8 2eTOele INE QUAD 01d9g 8N74L3158N
A2u19 1820~1112 8 2 1C FF TTL L8 DeTYPE POS=EDGE«TRIG 01299 SNTALBTAAN
A2U20 1820e1112 ] 1C FF TTL LS DeTYPE POSEDGE=TRIG 01298 BNTA4LBTAAN
A2u21 1820«1194 6 1C CNTR TTL L8 BIN UP/DOWN SYNCHRO 01298 SNTALBIOIN
A2u22 1820=1194a 6 1C CNTR TTL L8 BIN UP/DOWN SYNCHRO 01298 BNTALBI9IN
A2U23 18201889 2 ] 1€ RGTR TTL L8 D=TYPE Quap 1 aroia DMTULBITIN
A2U2a 1R1320092 6 1 IC CONV 12eBeD/A 24eDIPeC BELTS DAC80=CCDeY
AW} 815920009 [ 1 WIRE 22AwWG W PVC 1X22 BoC 28480 81590005
A2%U1 12000565 9 2 SOCKET=IC 24=CONT DIP=SLOR 28480 12000585
A2XU24 12002056% 9 SOCKETeIC 24e«CONT DIPeSLDR 28480 120020568

See introduction to this section for ordering information
*Indicates factory selected value
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__ Mfr :
Reference HP Part g Qty Description Cod Mfr Part Number
Designation | Number ode
a1s 0534260015 2 1 HP=1B ASSEMBLY (SERIES 1720) 28480 0534260015
A1SCy 016003879 7 11 CAPACITOR«FXD ,01UF +«20% 100v0C CER 28480 01603879
A1SC2 0160-3879 7 CAPACITOR=FXD _0tUF ¢=20% 100VDC CER - 28480 0160=3879
A15¢C3 0160=3879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 01603879
415C4y 0160=3879 7 CAPACITOR«FXD ,o3UF +=20% 100VDC CER 28480 01603879
A15CS 01603879 7 CAPACITORaFXD ,01UF +220X 100VOC CER 28480 01603879
415Ce 016023879 1 CAPACITOReFXD ,01UF ¢=20% 100VDC CER 28480 0160=3879
A15C7 0160=3879 7 _ CAPACITOR=FXD ,01UF +=20% 100VOC CER 28480 0160+3879
A15C8 016023879 7 CAPACITORSFXD ,01UF ¢=20X 100VOC CER 284890 0160=3879
A15€Q 0180-0106 9 1 CAPACITORFXD 60UF+=20% 6VDC T4 56289 1500606X000682
a15C10 01603879 ? CAPACITOReFXD ,01UF +=20% 100VDC CER 26480 0160=3879
a15€12 016043879 ? CAPACITORSFXD ,05UF +=20X% 100VOC CER 284890 0160=3879
A15C13 0160=3879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 01603879
a1SLy 9100-1788 6 1 CHOKE=WIDE BAND ZMAXmEB0 OHM2 180 MHI 02114 VK200 20/48
413R 0757-0394 0 1 RESISTOR S1,1 1% ,125% F TCu04e100 24s46 Clat/8eT0=51R eF
a15R2 19100164 7 3 NETWORK@RES 9=PINSIP ,15«PINaSPCG 28480 181000164
A15R3 18100164 ? NETWORK=RES 9=PINaSIP ,15-PINSPLG 28480 18100164
LT 18100164 7 NETWORK=RES 9ePINeSIP ,15«PIN=SPCG 28180 1810=0164
0360.0124 3 2 CONNECTORSGL CONT PIN _04=INeBSCe37 RNO 28480 036000124
0360e0124 3 CONNECTORSGL CONT PIN ,04=INeBSCeS87 RND 26480 0360-0124
a1sun 18201197 9 2 1C GATE TTL LS NAND QUAD 2INP 01295 ghTaL300N
A15U2 1820=1144 6 4 1€ GATE TTL LS NOR QUAD 2<INP 01298 SNT4LS02N
a15us 1820=1112 8 8 1€ FF. TTL L8 De=TYPE POSeEDGE=TRIG 01295 SNTULITAN
a15u4 1R20=1112 8 IC FF TTL LS DeTYPE POS«EDGE=TRIG 01295 SNT4LSTAN
A1SUS 1820=1144 6 IC GATE TTL LS NOR QUAD 2=INP 01299 SN7uLSO2N
a15U6 18201144 6 IC GATE TTL LS NOR QUAD 2eINP 01295 sNT4LS 02N
a15u7 1820-1211 8 1 1C GATE TTL LS ExCL=OR QUAD 2+INP 03295 SNT4LSB6N
aq15uU8 1820e3144 6 IC GATE TTL LS NOR QUAD 2«INP 01295 SNT4LSO02N
a15ue 1820-1112 8 IC FF TTL LS DeTYPE POSEDGE«TRIG 01295 SNTALITUN
415010 18201112 8 IC FF TTL LS D=TYPE POS-EDGE=TRIG 01295 SNT4LS7aN
[YLIUTY 1820«1216 3 1 1C DCOR TTL LS 3-TOwB.LINE 3eINP 01299 SNT4LS138N
a18ut2 1820-1206 [l 1 1C GATE. TTL LS NOR TPL 3=INP 01298 gN7aLs2IN
415013 1820-1199 1 1 IC INy TTL LS HEX 1eINP 0129% SNT4L304N
415U10 1820=1112 8 IC FF TTL LS DeTYPE POS<EDGE~TRIG 01295 SN74L874N
A15U1S 18200574 4 1 IC RGTR TTL DeTYPE 4=BIT 01295 SNT4LT7IN
a15u16 1820=1196 8 1 IC FF TTL LS DeTYPE POS=EDGE~TRIG COM 01295 SNTALBLITAN
a1Su17 1R20«1198 [ 1 IC GATE TTL LS NAND QUAD 2=INP 0129% SN7ULSO3IN
aq5u18 1820=1368 [ 2 IC DRVR TTL BUS DRVR HEX 1eINP 01295 SNT4366N
A15U19 1820=1112 8 IC FF TTL L8 DeTYPE POS-EDGE~TRIG 01295 SNTALS74N
415020 1820=1282 3 2 IC FF TTL LS JeK BAR POS<EDGETRIG 01295 SNTULS109N
a15vu21 1R20-1997 7 3 IC FF TTL LY DeTYPE POS-EOGE=TRIG PRLeIN 34335 SNT4LS83ITAPC
A15v22 18201689 a a 1C MISC QUAD 04713 MC3au6P
415023 1816=1154 9 1 ROM 32 x 8 OC 0129% SNT4S188N PROGRAMMED
1200-0473 8 2 SOCKET=1C 16-CONT DIP DIP=8LOR 28480 12000473
415024 1820=1997 7 IC FF TTL LS DeTYPE POS-EDGE-TRIG PRLeIN 34335 SNT7ULS83ITUPC
A41502% 18201689 4 1C MISC QUAD 04713 MC3a46P
415026 1816«1155 0 1 ROM 32 x 8 OC 01298 SN749188N PROGRAMMED
120040473 8 SOCKET=IC 16=CONT OIP DIPeSLDR 28480 1200=0473
a1sy2? 1820«1997 7 IC FF TTL LS D-TYPE POS-EDGE=TRIG PRLIN 34335 SNTULS3T4PC
a15u28 1820-1689 4 IC MISC GUAD 04713 MC3446P
415029 18201282 3 IC FF TTL LS JoK BAR POS-EOGE-TRIG 01295 SNT4LS1 09N
a15u30 18201368 6 IC DRVR TTL BUS DRVR HEX 1<INP 01293 SNT436eN
415031 1820-1689 4 I1C MISC QUAD 04713 MC3446P
415U32 1820-1202 ? 1 IC GATE TTL LS NAND TPL 3=INP 01295 SNT74LS1ON
415U33 18200904 4 1 IC COMPTR TTL L MAGTD S5e81T 07263 93L24PC
A1SU34 1820e1112 8 IC FF YTL 18 DeTYPE POSeEDGE~TRIG 01295 SNTALSTUN
215038 1820-1112 8 IC FF TIL LS DeTYPE POS<EDGESTRIG 01295 SNTULSTAN
415U%6 1820-1197 9 IC GATE TTL LS NAND QUAD 2<INP 01295 SN74LSOON
50009043 6 1 PINgP,C, BOARD EXTRACTOR 28480 5000=9043
50406852 3 1 EXTRACTOR, ORANGE 28480 50406852
429 0534260029 8 ] HP=1B INPUT ASSEMBLY (SERIES 1720) 28480 05342+60029
4293y 12513203 1 1 CONNECTOR 24-PIN F MICRORIBHON 28480 1251+3283
42932 1200=0485 2 1 8KTeIC,14 PINg PC MTGs RT A4GLs CONT 28480 1200-0485
62981 31011973 7 1 SWITCH=SL 7e1A«NS DIPeSLIDE=ASSY .14 28480 3101=1973
A29wS 81201966 3 1 CABLE ASSY 26AWG 24=CNDCT 28480 8120=19606
429 MISCELLANEDUS PARTS
03800044 4 2 STANDOFFeMETRIC SHORT SrtuD MOyNYe FOR 28480 0380=0b6Ul
1530-1098 4 2 CLEVIS 0,070«IN w SLT¢ 0,4SG«IN PIN CTR 00000 ORDER BY DESCRIPTION
21900034 s 2 WASHER=LK HLCL NO, 10 ,194=INeID 28480 2190=0034
05342-00017 ] 8 1 PLATE, PATCH 26480 05342000017

See introduction to this section for ordering information
*[ndicates factory selected value
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Table 6-7. Manufacturers Code List

MFR. NO. MANUFACTURER NAME AND ADDRESS ZIP CODE

00000 Any Satisfactory Supplier

01121 Allen-Bradley Company, Milwaukee, WI 53204
01295 Texas Instrument Inc., Semiconductor Component Division, Dallas, TX 75222
02114 Ferroxcube Corporation, Saugerties, NY 12477
03888 KD! Pyrofilm Corporation, Whippany, NJ 07981
04713 Motorola Semiconductor Products, Phoenix, AZ 85062
06383 Panduit Corporation, Tinley Park, IL 60477
16546 U. S. Capacitor Corporation, Burbank, CA 91504
20932 EMCON Division ITW, San Diego, CA 92129
23936 Pamotor Division, William }. Purdy, Burlingame, CA 94010
24546 Corning Glass Works (Bradford Division), Bradford, PA 16701
25088 Siemens Corporation, iselin, NJ 08830
25403 Amperex Elek Corporation, Semicon. & MC Division, Slatersville, Rl 02876
27014 National Semiconductor Corporation,-Santa Clara, CA 95051
28480 Hewlett-Packard Company Corporate Headquart‘ers, Palo Alto, CA 94304
30983 Mepco/Electra Corporation, San Diego, CA 92121
34335 \ Advanced Micro Devices, Incorporated, Sunnyvale, CA 94086
50088 Mostek Corporation, Carroliton, TX 75006
51642 Centre Engineering Incorporated, State College, PA 16801
56289 Sprague Electric Company, North Adams, MA 01247
73138 Beckman Instruments Incorporated, Helipot Division, Fullerton, CA 92634
75915 Littelfuse, Incorporated, Del Plaines, IL 60016
8E175 Burr Brown Company, Huntsville, AL 35801
90201 Mallory Capacitor Company, Indianapolis, IN 46206
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information necessary to adapt this manual to apply to newer
instruments.

7-3. MANUAL CHANGES

7-4. This manual applies directly to Model 5343A Microwave Frequency Counters with serial
number prefix 2014A and below.

7-5. As engineering changes are made, newer instruments may have serial prefix numbers
higher than those listed on the title page of this manual. The manuals for these instruments will be
supplied with MANUAL CHANGES sheets containing the required information. Replace affected
pages or modify existing manual information as directed in the MANUAL CHANGES pages.
Contact the nearest Hewlett-Packard Sales and Service Office if the change information is
missing.

7-1
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SECTION Vil
SERVICE

8-1. INTRODUCTION

8-2. This section provides service information and symbol descriptions, theory of operation,
troubleshooting procedures, and schematic diagrams. The arrangement of content of this
section is described in detail below. Refer to the Table of Contents for specific page and para-
graph numbers.

a. Schematic Diagram Symbols and Reference Designations. Describes the symbols used on
schematic diagrams and reference designators used for parts, subassemblies and
assemblies.

b. Identification Markings. Describes the method used by Hewlett-Packard for identifying
printed-circuit boards and assemblies.

c. Safety Considerations. Describes the safety considerations applicable during mainten-
ance, adjustments, and repair.

d. Signal Names. Lists signal mnemonics, names, source, destination, and function for 5343A
signals.

@ e. Disassembly and Reassembly Procedures. Describes removal of covers, front frame,
assemblies to gain access to parts.

f.  Factory Selected Components. Lists procedures for replacement of parts whose values
are selected at time of manufacture for optimum performance.

8- Service Accessory Kit 10842A. Describes the use and function of kit (extender boards)
used for testing pc boards.

h.  Logic Symbols. Description of logic symbols used on schematics.

i. Theory of Operation. Includes block diagram description of overall operation, special
function descriptions, and detailed circuit operation explanations.

j-  Assembly Locations. Describes and illustrates location of assemblies, adjustments, front
and rear panel components by reference designators.

k. Troubleshooting Procedures. Provides troubleshooting techniques, recommended test
equipment, and troubleshooting tables arranged to isolate trouble to an assembly and
then to the component level.

I.  Schematic Diagrams. A diagram for each assembly is included, arranged in order of
assembly number. A component locator photoiis included adjacent to each diagram. The
@ schematic diagrams contain tables of reference designations, tables of active elements
(by part number), voltage measurements and signature analyzer signatures, where
applicable.

8-1
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8-2

8-3. SCHEMATIC DIAGRAM SYMBOLS AND REFERENCE DESIGNATORS

8-4. Figure 8-1shows the symbols used on the schematic diagrams. At the bottom of Figure 8-1,
the system for reference designators, assemblies, and subassemblies is shown.

8-5. Reference Designations

8-6. Assemblies such as printed-circuits are assigned numbers in sequence, A1, A2, etc. As
shown in Figure 8-1, subassemblies within an assembly are given a subordinate A number. For
example, rectifier subassembly A1 has the complete designator of A25A1. For individual com-
ponents, 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 identification 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 05343-60001) 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 1936A) 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 backdating information. If it is higher, refer to the looseleaf
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.



https://www.manualsplus.com/

Model 5343A
Service

KNOB CONTROL

DANGEROUS VOLTAGE, EXCEEDS SYMBOLS
1000 VOLTS

SCREWDRIVER ADJUST

::] FRONT PANEL LABEL

REAR PANEL LABEL

| ®0O

MAIN SIGNAL PATH

IOR AND PC BOARDS LABEL
INTERIO ——  FEEDBACK PATH

WIPER MOVES TOWARD “CW" WHEN
CONTROL 1S ROTATED CLOCKWISE Yon O o~ (8Y test POINT
L on @ PROTECTIVE CONDUCTOR TERMINAL A INSTRUGTION MANUAL REFERENCE

CIRCUIT COMMON ALTERNATING CURRENT

IDENTIFIED COMMON DIRECT CURRENT

ALTERNATING OR DIRECT CURRENT

/7 on el CHASSIS TERMINAL

4

PRINTED CIRCUIT BOARD IDENTIFICATION

W HP PART NO.
05340-60037 1
A-  1248A 2 = MANUFACTURING

e, .,k \.\DIWSION CODE
;’:, ; L

SERIES NO.
(May Be Stamped
Elsewhere On The Board)

REVISION LETTER

PRODUCTION CODE

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION

A25 C1 A25C1
o A25A1 CR1 AZ5A1CR1
IR NO PREFIX J3 J3
*?k‘\ Assembly Stk. No. Assembly Series No.
< Assembly Assembly (includes A25A1 (used to document
Namber Name Assembly) changes)
N\ A\ N~ — N

A25 E’OWER SUPPLY ASSY\(osmo-sooﬂsemes 330

~Al RECTIFIER ASSY

J2 mounted on Rectifier J3 not mounted

Assembly A25 l Assembly (05000_'623” | on Assembly A25
Numbers indicate Part of A25 I
Pins of J2 \l P/O P/O '
92 T txar crRt o xa1 ) wur-orn-6r Rep '3 +6.3v
2 - Pt <. T0
[ 7 6y Sa AS5PI(6)
I ]
! i |
s 1 12\ A /8 I +6.3V supplied
3 8GY ,;7 NNBLK from J3 to Pin 6
Transformer /'/ I l of P1 lon
Terminal Connector A25XA1 Assembly A5
Numbers ! ' !

Pin Numbers

Figure 8-1. Schematic Diagram Notes
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8-11. Assembly ldentification

8-12. The assembly number, name and Hewlett-Packard part number of 5343A assemblies are
listed in Table 8-1.

NOTE

Some assemblies in the 5343A are identical with those in the
5342A. Pay particular attention to the HP Part Number listed
below, i.e., 05342- or 05343-.

Table 8-1. Assembly Identification

ASSEMBLY NAME HP PART NO.
Al Keyboard Display 05343-60004
A2 Display Driver R 05343-60005
A2 Option 004 (DAC) Display Driver 05343-60008
A3 Direct Count Amplifier 05342-60003
A4 Offset VCO 05342-60004
AS RF Multiplexer 05342-60005
A6 Offset Loop Amplifier 05342-60006
A7 Mixer/Search Control 05342-60007
A8 Main VCO 05342-60008
A9 Main Loop Amplifier 05342-60009
A10 Divide-by-N 05342-60010
A1l IF Limiter 05342-60011
A12 IF Detector 05343-60009
A13 Counter 05342-60013
Al4 Processor 05343-60006
A15 Option 011 HP-IB 05342-60015
A16 Memory and Sweeper Control 05343-60010
A7 Timing Generator 05343-60007
A18 Time Base Buffer 05342-60018
A19 Primary Power 05342-60019
A20 Secondary Power 05342-60020
A21 Switch Drive 05342-60021
A22 Motherboard 05342-60022
A23 Power Module 05342-60023
A24 Oscillator 05341-60047
A24 Option 001 Oscillator 10544-60011
A25 2nd Preamplifier Motherboard 05343-60002

A25A1 2nd Preamplifier 05343-60001
A26 Sampler Driver 05342-60026
u1 Sampler 5088-7022
A27 NOT USED
A28 1st Preamplifier 05343-60003
A29 Option 011 HP-IB Interconnection 05342-60029
8-13. SAFETY CONSIDERATIONS

8-14. Although this instrument has been designed in accordance with international safety
standards, this manual contains information, cautions, and warnings which must be followed to
ensure safe operation and to retain the instrument in safe condition. Service and adjustments
should be performed only by service-trained personnel.

l WARNING l

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING)
CONDUCTOR (INSIDE OR OUTSIDE THE INSTRUMENT) OR
DISCONNECTION OF THE PROTECTIVE EARTH TERMINAL 1S
LIKELY TO MAKE THE INSTRUMENT DANGEROUS. INTEN—
TIONAL INTERRUPTION 1S PROHIBITED.
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8-15. Any adjustment, maintenance, and repair of the opened instrument under voltage should
be avoided as much as possible and, when inevitable, should be carried out only by a skilled
person who is aware of the hazard involved.

8-16. Capacitors inside the instrument may still be charged even if the instrument has been
disconnected from its source of supply. ‘

8-17. Make sure that only fuses with the required rated current and of the specified type
{normal blow, time delay, etc.) are used for replacement. The use of repaired fuses and the short-
circuiting of fuseholders must be avoided.

l WARNING l

PRIOR TO MAKING ANY VOLTAGE TESTS ON THE
A19 PRIMARY POWER ASSEMBLY, THE VOLTMETER
TO BE USED OR THE 5343A MUST BE ISOLATED
FROM THE POWER MAINS BY USE OF AN ISOLA-
TION TRANSFORMER. A TRANSFORMER SUCH AS
AN ALLIED ELECTRONICS, 705-0165 (120V AC) MAY
BE USED FOR THIS PURPOSE. CONNECT THE
TRANSFORMER BETWEEN THE AC POWER SOURCE
AND THE POWER INPUT TO THE 5343A.

8-18. Safety Symbols

8-19. The following safety symbols are used on equipment and in manuals:

I WARNING l

CAUTION

Instruction manual symbol. The product will be marked with this symbol
when it is necessary for the user to refer to the instruction manual in
order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by voltage
exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical shock in
case of a fault. Used with field wiring terminals to indicate the terminal
which must be connected to ground before operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a signal
common, as well as providing protection against electrical shock in case
of a fault. A terminal marked with the symbol must be connected to
ground in the manner described in the installation (operating) manual,
and before operating the equipment.

Frame and chassis terminal. A connection to the frame (chassis) of the
equipment which normally includes all exposed metal structures.

Alternating current (power line).
Direct current {power line).
Alternating or direct current (power line}.

The WARNING signal denotes a hazard. It calls attention to a procedure,
practice, or the like, which, if not correctly performed or adhered to,
could result in personal injury.

The CAUTION sign denotes a hazard. It calls attention to an operating
procedure, practice, or the like, which is not correctly performed or
adhered to, could result in damage to or destruction of part all of
the product.

Service

8-5


https://www.manualsplus.com/

Model 5343A
Service

8-20. SIGNAL NAMES '

8-21. Table 8-2 is a list of signal names used in the 5343A. The list is in alphabetical order and
includes the mnemonics for cross-reference with the schematic diagramsignal names. A descrip-
tion of the function of each signal and the source and destination is included in the table.

Table 8-2. Signal Names

MNEMONIC NAME FROM TO FUNCTION
Ad Address @ XA4A(3) | XA13(T), XA15A(3), )
XAT6A(3), A22W4(5),
A22J1(24)
A1l Address 1 XAT4A{4) | XA13(2), XA15A(3),
XA16A(4), A22W4(6),
A22J1(23)
A2 Address 2 XAT4A(5) | XA13{3], XA15A(5),
XA16A(5), A22W4(9),
A22)1(22)
A3 Address 3 XA14A(6) | XA13A{d), XA15A(6),
. XA16A(6), A22W4(10),
A22J1(10)
A4 Address 4 XAT4A(7) | XA13(5), XA15A{7),
XAT6A(7), A22W4(17)
A5 Address 5 XA14A(8) | XA13(6), . XA15A(8),
XAT6A(8), A22W4(18)
A6 Address 6 XAT4A(9) | XAT5A(9), XAT6A(9),
A22W4(19)
A7 Address 7 XA14A(10) | XA15A(T0), XA16A(T0), \ Address Lines
A22W4(20)
A8 Address 8 XAT4A(TT) | XAT5A(TT), XA16A(TT),
A22W4(33)
A9 Address 9 XAT4A(T2) | XAT5A(T2), XA16A(T2),
A22W4(34)
A10 Address 10 XAT4A(T3) | XAT5A(T3), XA16A(T3),
A22W4(35)
ATl Address 11 XAT4A(T4) | XA15A(T4), XA16A(T4),
A22W4(36)
A12 Address 12 XAT4A(T5) | XAT5A(T5), XA16A(T5),
A22W4(37)
A13 Address 13 XAT4A(16) | XA15A(T6), XA16A(T6),
A22W4(38)
Al4 Address 14 XAT4A(T7) | XAT5A(T7), XA16A(T7),
A22W4(39)
A15 Address 15 XAT4A(T8) | XAT5A(T8), XA16A(18)
A22W4(40) /
CHECK Check Output XA10(T7) XA11(7,7) 75 MHz signal sent from A10
Divide-by-N to A11 IFf
Limiter when 5343A is in
CHECK mode.
DIRECT A Direct Count XA3(2) XA13(7) Divide-by-two output of
A Output Direct Count Amplifier
Assembly to A13 Counter
Assembly.
DIRECT B Direct Count XA3(T) XA13(14) Divide-by-four output of . .
B Output Direct Count Amplifier
Assembly to A13 Counter
Assembly.

8-6
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Table 8-2. Signal Names (Continued)

Model 5343A

MNEMONIC NAME FROM TO FUNCTION
DIV N Divide-by-N XA8(5) XA10(8) Signal from A8 Main VCO
to A10 Divide-by-N.
D@ Data @ XA14A(3) XA9(9), XA10(15), XA13(1), }
XA14A(3), XA15A(3),
XA16A(3), XA17(10),
A22]1(20), X22W4(11)
D1 Data 1 XA14A(4) XA10(16), XA13(2),
XA17(11), A22)1(19),
A22W4(12)
D2 Data 2 XA14A(5) | XA10(17), XA13(3),
XA15A(5), XA16A(5),
XA17(12), A22J1(18),
A22W4(13)
D3 Data 3 XA14A(6) XA10(18), XA13(4),
XA15A(6), XA16A(6),
XA17(13), A22)1(17),
A22W4(14)
— _— > Data Lines
D4 Data 4 XAT4A(7) XA10(15), XA12(15, 15),
XAT5A(7), XA16A(7),
XA17(11), A22J1(5),
A22W4(15)
D5 Data 5 XA14A(8) | XA10(16), XA12(16, 16},
XA15A(8), XA16A(8),
XA17(10), A22)1(6),
A22W4(16)
D6 Data 6 XA14A(9) |XA10(77), XA12(17, 77)
XAT5A(9), XAT6A(9),
XA17(9), A22)1(7),
A22W4(23)
D7 Data 7 XA14A(10) | XA10(T18), XA12(18, 18),
XAT5A(10}, XA16A(10),
XA17(8), A22J1(8),
A22W4(24) )

EXT IN External Input | J2 (rear panel}| XA18{10) Signal from an external
source via J2 on rear panel
to A18 Time Base Buffer
Assembly

HECL RST | High ECL Reset XA13(10) XA3(4) High signal from A13 Coun-
(HECLR) ter Assembly that resets the
main gate on A3 Direct
Count Amplifier Assembly.
HDSP WRT High Display XA14B(10) XA2(3) High signal from A14 Micro-

(HDSP) Write processor causes data from
bus to be written into RAM
on A2 Display Driver. When
signal goes low, contents of
RAM are displayed.

HSRCH EN High Search XA7{2) XA6(8) High signal from 500 kHz
Enable detector on A7 sent to

Search Generator on A6 if
the offset VCO frequency is
not 500 kHz less than the
main VCO frequency.

Service
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Table 8-2. Signal Names (Continued)
MNEMONIC NAME FROM T0 FUNCTION
IF Intermediate A25)3 XA11(T), via A22W3 A25 Preamplifier output to
Frequency AT1 IF Limiter Assembly.
IF COUNT Intermediate XA12(8) XA13(7) A12 IF Detector output to
Frequency to A13 Counter Assembly
Counter
IFLIM Intermediate XA11(12) XA12{T) A11 IF Limiter output to
Frequency A12 IF Detector Assembly.
Limiter Output
IF OUT Intermediate A25)4 J4 (rear panel) via W3 A25 Preamplifier interme-
Frequency diate frequency output to
Output rear panel connector.
ISOLATOR | Optical Isolatar XA19(18, 78) XA20(15, 5), XA21(17, 17) Signals excessive current
load to the U3 Timer Over-
current shutdown circuit.

LCTR RD Low Counter XA14B(2) XA13(6) Signal from A14 Microproc-

Read essor to A13 Counter Multi-
plexer circut to read con-
tents of A or B counter to the
data bus (depending upon
the state of the A5 line).

LCTR WRT Low Counter XA14B(3) XA13(7) Signal from A14 Microproc-

Write essor to A13 Counter FF cir-
cuit that selects either IF or
Direct B to be counted.

LDA Low Digital-to- XA14B(3) XA2U15(4, 5) Signal from A14 Microproc-

Analog essor that loads data into
U15 Buffer register on A2
board (Option 004) for
conversion to analog.

LDIR Low Direct Gate XA17(4) XA3(5) Low signal from A17 Timing

Gate Generator that enables the
direct count main gate on
A3 Direct Count Amplifier
Assembly.

LDVRST Low Device XA14B(4) XA2J19) Temporary low signal from

Reset A14 Microprocessor to A2
Display that blanks the dis-
play during power up.

LEXT Low External S4 (rear panel) | XA18(9) Low signal from rear panel
switch (EXT/INT) in EXT
position that selects external
oscillator input to A18 Time
Base Buffer instead of
internal oscillator.

LHP-IB Low HP XA14B(14) XA15B(6) Low signal from decoder on
Interface Bus A14 Microprocessor to en-
able reading from and
writing to A15 HP-IB
(Option 0711).

LIF Gate Low Inter- XA17(5) XA13(16) Low signal from A17 Timing
mediate Fre- Generator that enables coun-
quency Gate ter A or B on A13 Counter

Assembly (depending upon
the state of the LO switch
signal).

8-8
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Table 8-2. Signal Names (Continued)

Model 5343A
Service

MNEMONIC

NAME

FROM

TO

FUNCTION

LIRQ

LKBRD
(LKBR)

LO FREQ

LO Switch

LOVL (OL)

LPD READ
(LPDRD)

LPD WRT

LPOS SLOPE
(LPOS SL)

LPWR

LTIM RD
(LTMRD)

LTIM WRT
(LTMWRT)

LSYNHI
(LSYH)

Low Interrupt
Request

Low Keyboard

Local Oscillator
Frequency

Local Oscillator
Switch

Low Overload

Low Power
Detect Read

Low Power
Detect Write

Low Positive
Slope

Low Power

Low Timing
Read

Low Timing
Write

Low Synch
High

XA2J1(1)

XA14B(9)

Ad4W1

XA17{

-

)

A25A1(18)
XA14B(9)

XA14B(10)

XA6(8)

XA14B(13)

XA14B(6)

XA14B(7)

XA14B(1T)

XAT4A(13)

XA2(4)

XA12(14)
XA12(T3)

XA12(14),
XA9(9)

S

XA7

XA16B(2)

XA17(8)

XA17(9)

XA10(74)

Low signal from A2 Display
Driver or HP-1B Option 011
that interrupts A14 Micro-

processor. .

Low signal enables A2 Display
Driver to send keyboard
information to A14
Microprocessor.

A5 Multiplexer Local Oscil-
lator output to A26 Sampler
Driver.

Low signal from A17 Timing
Generator that switches AS
Multiplexer between Main
VCO and Offset VCO syn-
chronously with switching
between Counter A and B
on A13 Counter Assembly.

Not used.

Low signal from A14 Micro-
processor to A12 If Detector
that causes A12 to output
data to the bus.

Low signal from A14 Mirco-
processor to A12 IF Detector
that causes A12 to detect
input signal power level.
When high, selects narrow or
wide filter on A9 Main Loop
Amplifier, depending upon
the state of data bit D@.

Low signal from A6 Search
Generator to A7 Mixer/
Search Control prevents
loop from locking on upper
sideband when offset VCO
is 500 kHz greater than
main VCO.

Low signal from A14 Micro-
processor to A16 Trigger
circuit that enables decoder
u17.

Low signal from A14 Micro-
processor that results in data
transfer from A17 Timing
Generator to A14 via the
data bus.

Low signal from A14 Micro-
processor that clocks data
into the Input Register on
A17 Timing Generator.

Low to high transition from
A14 Microprocessor decoder
that loads the high order
bits into the N register on
the A10 Divide-by-N
Assembly.

8-9
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Table 8-2. Signal Names (Continued)
MNEMONIC NAME FROM TO FUNCTION
LSYNLO Low Synch XA14B(12) XA10(14) Low to high transition from
(LSYL) Low A14 Microprocessor decoder
that loads low order bits
into N register.
LXROM Low External XA15A(16), XA14A(16) Not used.
ROM XA16A(16)
MAIN Main Phase XA10(1) XA9(12) Phase error signals from
Agp1 Error 1 A10 Divide-by-N assembly
o _ to A9 Main Loop Amplifier
MAIN Main Phase XA10(1) XA9(12) that controf the A8 Main
A2 Error 2 vCO.
MAIN CTRL | Main Control XA9(6) XA8(1) Control voltage signal from
A9 Main Loop Amplifier
that controls the frequency
of the A8 Main VCO.
MAIN OSC |Main Oscillator XA8(7) XAS5(10) A8 Main VCO output to A5
RF Multiplexer Assembly.
MAIN VCO | Main Voltage XA8(3) XA7(12) A8 Main VCO output to A7
Controlled Mixer/Search Control
! Oscillator Assembly that is mixed with
| the signal from A4 Offset
| vCO.
OFFSET Offset Phase 1 XA7(1) XA6(10) A7 Mixer/Search Control
A1 outputs that are processed
_ o by A6 Offset Loop Amplifier
OFFSET Offset Phase 2 XA7(1) XA6(10) to develop OFFSET CON-
A¢2 TROL signal.
| OFS CNTRL | Offset Control XA6(6) XA4(5) A dc control voltage signal
from A6 Offset Loop Ampli-
fier to A4 Offset VCO
Assembly.
OFS OSC Offset XA4(10) XAS5(1) A4 Offset VCO output to A5
Oscillator RF Multiplexer Assembly.
OFS VCO | Offset Voltage XA4(7} XA7(9) A7 Offset VCO output to A7
Controlled Mixer/Search Control
Oscillator Assembly.
500 kHz 500 kilohertz XA18(3) XA7(7}, XA10(5,5) 500 kHz signal from A18
Time Base to the phase de-
- tector on A7 and to +10 cir-
cuit on A10 Divide-by-N
Assembly.
1 MHz 1 Megahertz XA18(1) XA12(10), XA17(6) 1 MHz signal from A18 Time
Base to A12 IF Detector and
to the prs generator on A17
Timing Generator.
10 MHz OUT | 10 Megahertz XA18(5) 13 (rear panel) 10 MHz signal from A18 Time
Out Base to FREQ STD OUT con-
nector on rear panel.
8-22. DISASSEMBLY AND REASSEMBLY

8-10

b. Remove line power cable from Input Power Module (A23).

8-23. Before performing any of the following disassembly or reassembly procedures, the fol-
lowing steps must be performed.

a. Set LINE ON-STBY switch to STBY position.
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8-24.

8-25.

8-26.

8-27.

a.

8-28.

8-29.

Model 5343A

Top Cover Removal

To remove the top cover proceed as follows:
Place 5343A with top cover facing up.

At top rear of instrument remove pozidrive screw from rear cap retainer and remove
retainer.

Slide top cover back until free from frame and lift off.

To gain access to pc assemblies remove screws from top plate and remove plate.

Bottom Cover Removal

To remove the bottom cover proceed as follows:

Place 5343A with bottom cover facing up.

CAUTION

In the following step, the two front plastic feet must
be removed from the bottom panel to avoid damage
to internal wiring.

Remove two front plastic feet from bottom cover. Lift up on back edge of plastic foot and
push back on front edge of plastic foot to free foot from bottom cover.

Loosen captive pozidrive screw at rear edge of bottom cover.

Slide bottom cover back until it clears the frame. Reverse the procedure to replace the
cover. '

FRONT FRAME REMOVAL

To remove front frame from main housing of the instrument, proceed as follows:
Remove top and bottom covers as described in preceding paragraphs.

Remove two screws from front of each side strut attaching front panel frame. See Fig-
ure 8-2. Pull front out slightly to allow access to wiring.

From bottom front of instrument, remove coax cable by pulling off connectors from A1J1
and A1)3. Remove cable strap connector from A2 Display Driver board. Note orientation
of connector pins for reference during reassembly. If DAC Option 004 is installed,
remove coax cable at A2)3 and RED and VIOLET wires near ribbon cable connector. Also,
remove single GRAY/WHITE wire at “LDA” point.

Remove coax cables from A28)2 (First If Preamp) and A26]2 (Sampler Driver).

Remove two screws from side of front frame that attach U1 Sampler, A26 Sampler
Driver and A28 Preamplifier mounting plate. Loosen and separate coax fitting at
input to sampler.

CAUTION

In the following step, note the cable attached to the
power LINE switch and avoid stress on cable connec-
tions during removal of front panel frame.

The front panel frame (containing assemblies A1and A2) can now be moved freely within
limits of the power cable, as shown in Figure 8-2.

Service
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A2R27 (OFFSET ADJ.) A25
FOR OPTION 004 ONLY

A2R2S (GAIN ADJ.)
FOR OPTION 004 ONLY

—15V +15V

CONNECTS TO A243
(D/A OUTPUT)
FOR OPTION 004 ONLY

3( AU3 AN ’
» 15V
CONNECTS  CONNECTS
TO A3 TOAW

{\l/ﬁ\ CONNECTS TO A2 (—15V, +15V)

+15V

FOR OPTION 004 ONLY

Figure 8-2. Front Frame, A26, A28, and U1 Removal

8-12
m
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8-30. Removal of A1 Display Assembly and A2 Display Drive Assembly from Front
Panel Frame

8-31. To remove A1l and A2 assemblies, remove frame as described in above paragraph and
proceed as follows:

a. Remove the A1-A2 assemblies (combined) from front panel frame by removing the nut
from the front panel BNC connector and removing the 5 large attaching screws from A2
Display Driver board.

b. Separate the ATand A2 assemblies by removing the two nuts attaching plug P1on the A1
Display assembly. Do not remove the attached screws from A2 Display Driver assembly.

c. Reassembly procedures are essentially the reverse of the disassembly procedures.

8-32. Replacement of LED’s in Front Panel Switches

8-33. Toreplaceadefective LED in afront panel pushbutton switch, remove and separate the A1
and A2 boards as described in the preceding paragraphs, and proceed as follows:

a. Pull off the switch cap that covers the defective LED. Use needle nose pliers under
edge of cap and gently pry up to avoid marring cap.

b. Use a short length (approximately 2 inches) of heat-shrink tubing that will fit over the
replacement LED. Apply heat to the tubing to. make a tight fit.

c. Unsolder the connections to the defective LED on the A1 board. Slide the heat-shrink
tubing over the defective LED and withdraw.

d. Place the replacement LED into the heat-shrink tubing and insert into the switch. Solder
the leads to the board. Replace key cap.

8-34. Removal of U1 Sampler, A28 1st Preamplifier, and A26 Sampler Driver
8-35. Remove U1, A28 and A26 as follows:
a. Remove front frame as described in paragraph 8-28.
Unsolder the wires connected to the feedthru capacitors on A26 and A28.

c. Remove each assembly by removing the screws attaching to the mounting plate.

CAUTION

In the following step, use extreme care in separating
the units. Carefully pull straight apart to avoid damage
to components.

d. Separate U1 from A26 by loosening the joining connector.

8-36. FACTORY SELECTED COMPONENTS

8-37. Some component values are selected at the time of final checkout at the factory. These
values are selected to provide optimum compatibility with associated components and are
identified on schematics and parts lists by an asterisk (*). The recommended procedure for
replacing a factory-selected part is as follows:

a. Refer to paragraphs 8-38 through 8-43 for test procedures required for selection of
critical value parts.

b. For factory selected components that are not listed in paragraphs 8-38 through 8-43, use
the original value. ‘

c. After replacing parts, perform the test specified for the circuit in the performance and
adjustment sections of this manual to verify correct operation.

Service
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8-14

8-38. Procedure for Selecting Resistor R15 on Direct Count Amplifier A3

8-39. If resistor A3R15 is not properly selected for value (average value 42.2 ohms), the 5343A
may exhibit a miscount at the low frequency direct count input for frequencies near 500 MHz.
To properly select A3R15, perform the following:

a.
b.

C.

ov

Set the 5343A to the 10 Hz—500 MHz RANGE and select 1 kHz RESOLUTION.

With assembly A3 on an extender board, monitor A3U4(14) with an oscilloscope.

The signal at A3U4(14) must go positive by 100 mV (25 mV).

A

I

100 mV
256 mV

SIGNAL AT
A3U4(14)

To determine the value of A3R15, first decide how much the actual upper voltage level at
A3U4(14) must change in order to fall between +75 mV to +125 mV. For every 5 mV |
increase required, the value of A3R15 must be increased by 1 ohm and for every 5 mV
decrease, the value of A3R15 must be decreased by 1 ohm. For example, if the actual
voltage only goes positive by 25 mV, then a 75 mV increase is required. Increase A3R15
by 15Q.

Use a 1%, 0.125W resistor for A3R15. The following are HP part numbers for resistors
which may be used.

Value Part No.

61.90) 0757-0276
56.2Q) 0757-0395
51.10Q 0757-0394
46.4() 0698-4037
42.20) 0757-0316
38.30) 0698-3435
34.80) 0698-3434
31.60 0757-0180
28.7(% 0698-3433

8-40. Procedure for Selecting Resistor R16 and Capacitor C10 on Direct Count Amplifier A3

8-41. If resistor A3R16 and capacitor A3C10 are not the proper value, the 5343A will exhibit mis-
count at low levels for frequencies near 10 Hz at the high impedance direct countinput. This mis-
count is caused by leakage of the 300 MHz synthesizer frequency into the low frequency input.
To select A3R16 and A3C10, perform the following:

a.

With the 5343A set to the 10 Hz—500 MHz, impedance select setto 1MQ, 1Hz resolution,
apply a 10 Hz signal at a level of 50 mV rms. If the counter properly counts 10.Hz, leave
A3R1T6 at 5101 (0698-3378) and A3C10 at 2.2 pF (0160-3872).

If the counter miscounts, change A3R16 to 5100 (0698-5176) and change A3C10 to
10 pF (0160-3874).
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8-42. Procedures for Selecting Resistor R16 on Main Loop Amplifier A9

8-43. Whenever a repair is made in the main synthesizer loop consisting of assemblies A9, A8,
and A10, it may be necessary to change the value of resistor A9R16. If A9R16 is not the proper
value, the counter will miscount at high frequencies. This miscount will be independent of input
signal level. Start with A9R16 equal to 10 MQ (HP P/N 0683-1565) and test as follows:

a. Test setup:
18 GHz
GENERATOR
8620/86290

Oo—: -y - o] '°°i0©

IF OUT

SPECTRUM ANALYZER
1417/8552A/8554B

b. Setthe signal generator to 18 GHz and approximately -10 dBm. Place the 5343A to AUTO
and observe 18 GHz count.

c.  Set 5343A to MANUAL and observe the 5343A rear panel IF QUT on the spectrum
analyzer. Set spectrum analyzer SCAN WIDTH to 5 MHz and observe the following:

d. Reduce input signal level until counter no longer counts 18 GHz but displays all zeros.
The IF OUT on the spectrum analyzer should appear as:

8-15
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8-16

e. If the spectrum analyzer display remains as in the first photo, or if the IF is centered as
shown below, then change A9R16 to 15 MQ (0683-1565).

IF THIS IS CENTERED, THEN
CHANGE A9R16 to 15 MS2.

SHOULD BE OFFSET FROM
CENTER (EITHER SIDE)

8-44. After replacement of factory selected parts, conduct the performance tests required in
Section V.

8-45. Refer to Section V for adjustments if the performance tests are not passed. -

8-46. SERVICE ACCESSORY KIT 10842A

8-47. The 10842A Service Accessory Kit contains 10 special extender boards (Figure 8-3) de-
signed to aid in troubleshooting the 5343A. The following paragraphs describe equipment
supplied, replaceable parts and operation.

8-48. Equipment Supplied

8-49. Table 8-3 lists the boards contained in the 10842A Service Accessory Kit with their general
description and usage. The kit is shown in Figure 8-3.

Table 8-3. 10842A Kit Contents

HP PART NO. QTY. DESCRIPTION FOR USE

05342-60030
05342-60031
05342-60032
05342-60033
05342-60034
05342-60035
05342-60036

10 pin X2 Extender Boards for A4, A5, A6, and A18 assemblies.

12 pin X2 Extender Boards for A3, A7, A8, A9, and A11 assemblies.
15 pin X2 Extender Boards for the A24 assembly.

18 pin X2 Extender Boards for the A17 assembly.

22 pin X2 Extender Boards for A10, A12, A13, A20, A21 assemblies.
24 pin X2 Extender Boards for the A19 assembly.

Double 18 pin X2 Extender Boards for the A14 assembly.

- e e NN e e o

05342-60039 Keyed double 18 pin X2 Extender Boards for the A15 HP-1B assembly.
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05342-60030
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05342-60031

05342-60039

05342-60036

05342-60034

Figure 8-3. 10842A Service Accessory Kit
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8-50. Replaceable Parts

8-51. The only replaceable parts in the 10842A kit are the two integrated circuits and five
switches on the 05342-60036 extender board. Table 8-4lists the HP part numberand description
of those parts. Refer to Section VI for ordering information.

Table 8-4. Replaceable Parts for Extender Board 05342-60036

AR o T
U1 1820-1197 1 IC GATE TTL LS NAND QUAD 2-INPUT 01698 | SN74LSOON
U2 1820-1281 1 IC DCDR TTL LS 2-TO-4-LINE DUAL 2-INPUT 01698 | SN74LST139N
S1 3101-1856 1 SWITCH-SL-8-TA-NS DIP-SLIDE-ASSY .1A 28480 3101-1856
S2 3101-1856 1 SWITCH-SL-8-1A-NS DIP-SLIDE-ASSY 1A 28480 3101-1856
S3 3101-1856 1 SWITCH-SL 8-1A-NS DIP-SLIDE-ASSY 1A 28480 3101-1856
S4 3101-1213 1 SWITCH-TGL SUBMIN DPST .5A 120VAC PC 28480 3101-1213
S5 3101-1675 1 SWITCH-TGL SUBMIN DPST .5A 120VAC/ 28480 3101-1675

DC PC

8-52. Using Extender Board 05342-60036

8-53. The following paragraphs describe the general operation of the extender board
(05342-60036). Included is a description of the 3 DIP switches (51, S2, and $3) the two toggle
switches (S4 and S5) and test points R6K and R7K on A14. Figure 8-4 shows the signals present at
R6K and R7K. Figure 8-5 is the schematic diagram of the extender board.

8-54. The 05342-60036 extender board is used for troubleshooting the A14 Microprocessor
Assembly in the 5343A. This extender board not only allows operation of A14 outside the instru-
ment casting but it also permits:
a. Isolation of the 16-line address bus and the 8-line data bus from the rest of the
instrument.

b. Generation of START/STOP signals for performing signature analysis on individual
ROM'’s on A14.

c.  Manual control of the microprocessor reset.

8-55. The S1switch (leftmostswitch) opens the data bus. With all switches up, the switchesarein
the closed position. The S2 and S3 switches open the 16 lines of the address bus.

8-56. Test points R1,R2,and R3on the extender board are used in taking signatures of the 5342A
and do not apply to the 5343A.

8-57. If the A14 Microprocessor is put into freerun as described in Table 8-71, the signals
shown in Figure 8-4 should be observed at test points R6K and R7K on the A14 board.

R6K SIGNAL

— — ~8 MSEC

R7K SIGNAL

— -<— ~8 MSEC

Figure 8-4. A14 Board (05343-60006) Test Points R6K, R7K
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Figure 8-5. Extender Board (05342-60036) Schematic Diagram
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8-58. LOGIC SYMBOLS

8-59. Logic symbols used in this manual conform to the American National Standard ANSI
Y32.14-1973 (1EEE Std. 91-1973). This standard supersedes MIL-STD-806B. In the following para-
graphs logic symbols are described. For further descriptions refer to HP Logic Symbology
manual, part number 5951-6116.

8-60. Logic Concepts

8-61. The binary numbers 1 and @ are used in pure logic where 1 represents true, yes, or active
and 0 represents false, no, inactive. These terms should not be confused with the physical
quantity (e.g., voltage) that may be used to implement the logic, nor should the term “active” be
confused with a level that turns a device on or off. A truth table for a relationship in logic shows
(implicitly or explicitly) all the combinations of true and false input conditions and the result
(output). There are only two basic logic relationships, AND and OR. The following illustrations
assume two inputs (A and B}, but these can be generalized to apply to more than two inputs.

AND Y is true if and only if A is true and B is OR Y is true if and only if A is true or B is true
true (or more generally, if all inputs are (or more generally, if one or more input(s)
true). is {are) true).

Y=1if and only if A=1 and B=1 Y=1 if and only if A=1 or B=1
Y=AeB Y=A+B
EQUIVALENT EQUIVALENT
TRUTH TABLE
T SYMBOLS TRUTH TABLE SYMBOLS
A B Y A—1 & ) y A B|Y A—X >1 .
L N | 8— T 1) —1
1 0 ] 1 0 1
o 1]o A o 1] A
o olo a1 & 0o oo od 1

8-62. Negation

8-63. In logic symbology, the presence of the negation indication symbol O provides for the
presentation of logic function inputs and outputs in terms independent of their physical values,
the @-state of the input or output being the 1-state of the symbol referred to the symbol
description.

EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE 4
A— A
1o - > -
J— 8 Bﬁ B—q
TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE
A B8} Z A B |2 A B|{ 2 A B 2Z
1 140 1 1o 1 110 1 110
1 0 1 1 o] 1 1 0 [+] 1 4] 0
0o 1 1 o 1| o 1]o0 o 1]o0
0 o0} o o1 o o] o o]
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EXAMPLE 1 says that Z is not true if A is true and B is true or that Z is true if A and B are not both true.
“Z=AB or Z=AB. This is frequently referred to as NAND (for NOT AND).

EXAMPLE 2 says that Z is true if A is not true or if B is not true. Z=A+B. Note that this truth table is
identical to that of Example 1. The logic equation is merely a DeMorgan’s transformation
of the equations in Example 1. The symbols are equivalent. '

EXAMPLE 3 ~Z=A+B or Z=A+B and,

EXAMPLE 4  Z=AsB, also share common truth table and are equivalent transformations of each other.
The NOT OR form (Example 3) is frequently referred to as NOR.

NOTE
In this manual the logic negation symbol is NOT used.

8-64. Logic Implementation and Polarity Indication

8-65. Devices that can perform the basic logic functions, AND and OR, are called gates. Any
device that can perform one of these functions can also be used to perform the other if the re-
lationship of the input and output voltage levels to the logic variables 1 and 8 is redefined
suitably.

8-66. Indescribing the operation of electroniclogic devices, the symbol Hisused torepresent a
“high level”, which is a voltage within the more-positive (less-negative) of the two ranges of
voltages used to represent the binary variables. L is used to represent a “low level”, which is a
voltage within the less-positive (more-negative) range.

8-67. A function table for a device shows (implicitly or explicitly) all the combinations of input
conditions and the resulting output conditions.

8-68. In graphic symbols, inputs or outputs that are active when at the high level are shown
without polarity indication. The polarity indicator symbol B\ denotes that the active (one)
state of an input or output with respect to the symbol to which it is attached is the low level.

NOTE

The polarity indicator symbol “ I\ is used in this manual.

EXAMPLE 5 assume two devices having the following function tables.

DEVICE #1 DEVICE #2
FUNCT_ION TABLE FUNCTION TABLE
{a B | Y A B| Y

H H|H H H|H

H L |t H L H

L H | L H "

(S L L L

POSITIVE by assigning the relationship H=1, L=0 at both input and output, Device #1 can perform
LOGIC the AND function and Device #2 can perform the OR function. Such a consistent assign-
ment is referred to as positive logic. The corresponding logic symbols would be:

DEVICE #1 DEVICE #2

=D SIS S

Service
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alternatively, by assigning the relationship H=8, L=1 at both input and output, Device #1
can perform the OR function and Device #2 can perform the AND function. Such a con-

sistent assignment is referred to as negative logic. The corresponding logic symbols would

NEGATIVE
LOGIC
be:
DEVICE #1
A~
} > v
a—Iy

DEVICE #2

o

8-69. MIXED LOGIC. The use of the polarity indicator symbol ( I\.) automatically invokes a
inixed-logic convention. That s, positive logic is used at the inputs and outputs that do not have
polarity indicators, negative logic is used at the inputs and outputs that have polarity indicators.

EXAMPLE 6
FUNCTION TABLE

A

r4

B8
H H
H L
L H
L L

ITIxr

This may be shown either of two ways:

A——iq A_N.
>
68— }Z g—Ixf =1 z

Note the equivalence of these symbols to
examples 1 and 2 and the fact that the
function table is a positive-logic translation
(H=1, L=0) of the NAND truth table, and
also note that the function table is the
negative-logic translation (H=8, L=1) of the
NOR truth table, given in Example 3.

EXAMPLE 7
FUNCTION TABLE

8

rrzrzx
IrrrcrN

H
L
H
L

This may be shown either of two ways:

A-—‘ >1 , A—AD—Z
s—4 g~

Note the equivalence of these symbols to
examples 3 and 4 and the fact that the
function table is a positive-logic translation
(H=1, L=0) of the NOR truth table, and
also note that the function table is the
negative-logic translation (H=8, L=1) of the
the NAND truth table, given in Example 1.

8-70. 1t should be noted that one can easily convert from the symbology of positive-logic
merely by substituting a polarity indicator ( I\ ) for each negative indicator (0 ) while leaving the
distinctive shape alone. To convert from the symbology of negative-logic, a polarity indication
( ) is substituted for each negation indicator (0 ) and the OR shape is substituted for the AND
shape or vice versa.

8-71. It was shown that any device that can perform OR logic can also perform AND logic and
vice versa. DeMorgan’s transformation is-illustrated in Example 1 through 7. The rules of the
transformation are:

1.

At each input or output having a negation (0) or polarity ( & ) indicator, delete the

indicator.

At each input or output not having an indicator, add a negation (0) or polarity ( D\ )

indicator.

Substitute the AND symbol Dfor the OR symbol Dor vice versa.

These steps do not alter the assumed convention; positive-logic stays positive, negative-
logic stays negative, and mixed-logic stays mixed.
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8-72. The choice of symbol may be influenced by these considerations: (1) The operation being
performed may best be understood as AND or OR. (2) In a function more complex than a basic
gate, the inputs will usually be considered as inherently active high or active low (e.g., the Jand K
inputs of a ]-K flip-flop are active high and active low, respectively). (3) In a chain of logic, under-
standing and the writing of logic equations are often facilitated if active low or negated outputs

Model 5343A

feed into active low or negated inputs.

8-73. Other Symbols

8-74. Additional symbols are required to depict complex logic diagrams, as follows:

PR

L

» VY VY

l"|"1
L.d
I

M

r1 et

Dynamic input activated by transition from a low level to a high level. The
opposite transition has no effect at the output.

Dynamic input activated by transition from a high level to a low level. The
opposite transition has no effect-at the output.

Exclusive OR function. The output will assume its indicated active level if and
only if one and only one of the two inputs assumes its indicated active level.

Inverting function. The outputis low if the inputis high and it is high if the input
is low. The two symbols shown are equivalent.

Noninverting function. The output is high if the input is high and it is low if the
input is low. The two symbols shown are equivalent.

OUTPUT DELAY. The output signal is effective when the input signal returns
to its opposite state.

EXTENDER. Indicates when a logic function increases (extends) the number
of inputs to another logic function.

FLIP-FLOP. A binary sequential element with two stable states: a set (1) state
and a reset (@) state. Qutputs are shown in the 1 state when the flip-flop is set.
In the reset state the outputs will be opposite to the set state.

RESET. A 1 input will reset the flip-flop. A return to 8 will cause no further
effect.

SET. A 1 input will set the flip-flop. A return to @ will cause no further action.

TOGGLE. A 1 input will cause the flip-flop to change state. A return to 0 will
cause no further action.

Service
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§ INPUT. Similar to the Sinput exceptif both ] and K (see below) are at 1, the flip-flop
changes state.

K INPUT. Similar to the R input (see above).

D INPUT (Data). Always dependent on another input (usually C). When the Cand D
inputs are at 1, the flip-flop will be set. When the Cis 1and the D is 8, the flip-flop
will reset.

Address symbol has multiplexing relationship at inputs and demultiplexing rela-
tionship at outputs.

rE1 M MR I

8-75. Dependency Notation “C” “G” “V” “F”

8-76. Dependency notation is a way to simplify symbols for complex IC elements by defining
the existence of an AND relationship between inputs, or by the AND conditioning of an output
by an input without actually showing all the elements and interconnections involved. The
following examples use the letter “C” for control and “G” for gate. The dependent input is
labeled with a number that is either prefixed (e.g., 1X) or subscripted (e.g., X1). They both mean
the same thing. The letter “V” is used to indicate an OR relationship between inputs or between
inputs and outputs with this letter (V). The letter “F” indicates a connect-disconnect relationship.
If the “F” (free dependency) inputs or outputs are active (1) the other usual normal conditions
apply. If one or more of the “F” inputs are inactive (8), the related “F” output is disconnected
from its normal output condition (it floats).

The input that controls or gates other inputs is labeled with a “C” or a “G”,

G1 . e . .
followed by an identifying number. The controlied or gated input or output is

1 labeled with the same number. In this example, “1” is controlled by “G1.”

G1

X4 .

OR When the controlled or gated input or output already has a functional lable (X

G1 is used here), thatlabel will be prefixed or subscripted by the identifying number.

1X '

c If a particular device has only one gating or control input then the identifying

X number may be eliminated and the relationship shown with a subscript.

G1 .

G2 If the input or output is affected by more than one gate or control input, then the

12X identifying numbers of each gate or control input will appear in the prefix or

- subscript, separated by commas. In this example “X” is controlled by “G1”

G2 and “G2.”

X1,.2
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8-78. A class of symbols for complex logic are called control blocks. Control blocks are used to
show where common control signals are applied to a group of functionally separate units.
Examples of types of control blocks follow.

RIGHT

LEFT

G1
G2
G3

L

S0
S1

ouTPUT
SEL

Register control block. This symbol is used with an associated array of flip-flop
symbols to provide a point of placement for common function lines, such as a
common clear.

Shift register control block. These symbols are used with any array of flip-flop
symbols to form a shift register. An active transition at the inputs causes left
or right shifting as indicated.

Counter control block. The symbol is used with an array of flip-flops or other
circuits serving as a binary or decade counter. An active transition at the +1 or
-1 input causes the counter to increment one count upward or downward, re-
spectively. An active transition at the +1 input causes the counter to increment
one count upward or downward depending on the input atan up/down control.

Selector control block. These symbols are used with an array of OR symbols to
provide a point of placement for selection (S) or gating (G) lines. The selection
lines enable the input designated 0, 1, ....n of each OR function by means of a
binary code where S0 is the least-significant digit. If the 1level of these lines is
low, polarity indicators (Ex) will be used. The gating lines have an AND relation
with the respective input of each OR function: G1 with the inputs numbered 1,
G2 with the input numbered 2, and so forth. If the enabling levels of these lines
is low, polarity indicators (\) will be used.

Output selector control block. This symbol is used with a block symbol having
multiple outputs to form a decoder. The selection lines enable the output de-
signated 0, 1, ....n of each block by means of a binary code where S0 is the least-
significant digit. If the 1 level of these lines is low, polarity indicators () will
be used.

Service
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8-79.

8-80.

Complex Logic Devices

Logic elements can be combined to produce very complex devices that can perform more

difficult functions. A control block symbol can be used to simplify understanding of many com-
plex devices. Several examples of complex devices are given here. These examples are typical of
the symbols used in schematic diagrams in this manual.

8-26

Reference Designation

Reference Designation ravam— L
A2U2, A2U8 coper _pIO
Part Number 2], —>3—
1820-0468 3], e
SN7445N ], -
15 1 _&

Description 2
BCD TO DECIMAL —tf—

DECODER/DRIVER

The output which is low will correspond to the binary weighted input. The minus
signs at the output indicate that the element is capable of supplying LOW’s only.

"
4
Reference Designation 5
A2U3 7
Part Number v - BNt
1820-1443
13 & |R
SN74LS293N =
+1
10 - 9
Description & [r
4-BIT BINARY COUNTER I

This binary counter has four master-slave flip-flops and gating for which the count
cycle length is divide-by-eight. The counter has a gated zero reset. To use the maxi-
mum count length, the pin 11 input is connected to the pin 9 output. The input
count pulses are applied to the pin 10 input.

w

l z

«

A2U7, A2U12
Part Number

mipingiaia)

1820-0628 MEM
SN7489 _L r>_5
ACD All
I 7
10 aco_AY ~
S
Description 2 —jace Al y
64-BIT READ/WRITE MEMORY EACD a1 ~

This memory has an array of 64 flip-flop memory cellsin a matrix to provide 16 words
of 4 bits each. Information present at the data inputs (pins 4, 6, 10, 12} is written into
memory by holding both the memory enable (pin 2) and write enable (pin 3) LOW
while addressing the desired word at the BCD weighted inputs (pins 1, 13, 14, 15).
The complement of the information written into memory is read out at the four
outputs by holding memory enable (pin 2) LOW, write enable (pin 3) HIGH and
selecting the desired address.
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Ny Reference Designation 1
4 A2U13, U17 15, :;'
‘ Part Number
! 1820-1254 pRVR I
’ DMB8095N —2] £}
( 4 [
i —4 F
i 6] F
! 10 F12
t 12 3 AL
: 14 3
i
1 Reference Designation 2
1 A2U5 ! 3
i F
‘ Part Number ; .
1820-1049 4
DMB8097N ] Fo
s 7
Fh—
F
10
[ A
L e
— 12] "
15 . Fr—
4 14
P L I
@ F
Description
HEX BUFFERS - HEX INVERTERS
The buffers (8095-8097) and inverters (8096-8098) convent standard TTL or DTL out-
puts to TRI-STATE outputs. The 8095 and 8096 control all six devices from
common inputs (pins T and 15 LOW). The 8097 and 8098 control four devices from
one input (pin 1LOW) and two devices fromanother input (pin 15 LOW).
1
G1
Reference Designation _: Go
A2U18 —+ IJ
Part Number . Mux .
1820-1428 ﬁ:{ o
7415158 I
-5 U
—S8lo
n S
10 °
152 o 12
13
0
Description
’ 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
This quad two input multiplexer selects one of two word inputs and outputs the data
the data when enabled. The level at pin 1 selects the input word. The outputs are
LOW when pin 15 is LOW.
8-27
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Reference Designation

=ES P
A2U19, A2U20 2{oc 2
A9U1, AT0U4, A12U13 — 3bc¢ s
A13U4, A14U22, A15U3 —'nlg ——
A15U4, U9, U10, U14 —10nfs o
A15U19, U34, U35 — 215
A17U9, U17 LA 8
Part Number —Belr _—
1820-1112
SN74LS74N
Description

DUAL D-TYPE FLIP-FLOP

The dual D-type flip-flop consists of two indepentent D-type flip-flops. The infor-
mation present at the data (D¢) inputis transferred to the active-high and active-low
outputs on a low-to-high transition of the clock (C) input. The data input is then
locked out and the outputs do not change again until the next low-to-high tran-
sition of the clock input. The set (S) and reset (R) inputs override all other input con-
ditions: when (S) is low, the active-high output is forced high; when reset (R) is low,
the active-high output is forced low. Although normally the active-low output isthe
complement of the active-high output, simultaneous low inputs at the setandreset
will force both the active-low and active-high outputs to go high atthe same time on
some D-type flip-flops. This condition will exist only for the length of time that
both set and reset inputs are held low. The flip-flop will return to some indeter-
minate state when both the set and reset inputs are returned to the high state.

A
nlglc
YN
Reference Designation —b alr
A2U23 —

Part Number —® meTR/
1820-0574 " DRVR s
DMB8551N D¢ £ p—

.;3. D¢ F 1___..

_JLDC F 5__._

—loe Py
Description

4-BIT D-TYPE REGISTERS

When both data-enable inputs (9 and 10) are LOW, data at the D¢ inputs is loaded
into the flip-flops on the next positive transition of the clock (pin 7). When both out-
puts control inputs (pins 1and 2) are LOW, data is available at the outputs. The out-
puts are disabled by a HIGH at either output control input. The outputs then
represent a high impedance.

8-28



https://www.manualsplus.com/

Model 5343A

, Service
’~, - 1 o 12

N —2Joc :

j Reference Designation — Y0057 2

. A10U1, A13U13,

a A13U14,U17,U18 1 5 CNTR

C

| Part Number 13 af 5

! 1820-1251 6

'i SN74LS196N =i

: 4 oC _5__1_

i c .

; 8] , *2

! Description R

50/30 MHz PRESETTABLE
DECADE COUNTER/LATCH

) The Decade Counter consists of a divide-by-two and a divide-by-five counter
formed by connecting pin 5 to pin 6 and taking the output from pin 12.

The outputs may be preset to any state by making “C”” active low and entering the
desired data at the “D¢” inputs. The outputs at pins 5, 9, 2, and 12 will then corre-
spond to the data inputs independent of the state of the count-up clocks at pins 6
and 8. An active high signal at pin 1then enables the counter by latching the parallel
data into the counter. The count-up clock at pin 8 clocks the +2 counter and pin 6
clocks the +5 counter. When the counter is clocked at pins 8 or 6, the outputs will
change on the negative-going edge of the signal. An active low at the “R” (reset)
input (pin 13) causes all the outputs to go low independent of the counting state.

| XY 1 , 18
1 ¢ [oc 1
5 DC 12
R . . 2 Toc 13
eference Designation 3 fog 14
A10U8,U9,U13,U14
Part Number 10 ,—Glz 10 CNTR
@. 1820-1429 7
t 7415160 ° & |61
| T
- )
i 1,241
——inlg
Description

SYNCHRONOUS DECADE COUNTER

This synchronous presettable decade counter has four master slave flip-flops that
are triggered on the positive-going edge of the clock pulse (pin 2). A LOW at the
load input (pin 9) disables the counter and causes the outputs to agree with the
setup data after the next clock pulse regardless of the levels at the enable inputs
(pins 7 and 10). The clear function (pin 1) is asynchronous and alow level clear input
sets all outputs low regardless of the levels of the clock, load or enable inputs. Both
countenable inputs (pins 7 and 10) must be HIGH to count and the pin 10input is fed
forward to enable the carry output (pin 15).

8-29
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il Sy
_IndR
L-l RGTR
\ Reference Designation foc —:—
\ A10U10, U15, U17 ——Za D¢ -
Part Number ] D¢ .
1820-1196 —;‘ O¢ .
SN74L5174N ” D¢ —15—
I Dc
[
|

Reference Designhation
A10U11, U1 2
Part Number 5
1820-1195 s o
SN74LS175N — 1P o
hE
S 110
>I_l..__
LS 15
Description N

HEX/QUAD D-TYPE FLIP-FLOPS

Information at the D inputs is transferred to the outputs on the positive-edge of the
clock pulse (pin 9). Clock triggering occurs ata particular voltage level. The hex FFs
have single outputs, the quad FFs have complementary outputs.

1" DC 12
3 DC 2
10 D¢ 9
Reference Designation _] 8 CNTR L
A12U10, U15 ! c
Part Number 13 R +8
1820-1193 [s_h .
SN74LS197N.
4 e [ I
c .
8 T +~2
R

Description
30 MHz PRESETTABLE
BINARY COUNTERS/ LATCHES

This counter consists of four master-slave flip-flops that form a divide-by-twoand a
divide-by-eight counter. The outputs may be preset to any state by placingalowon
pin 1and entering the desired data. The outputs will change to agree with the inputs
regardless of the state of the clocks. When used as a high-speed 4-bitripple-through
counter, the output of pin 5 must be externaly connected to the clock 2 input (pin
6). The input count pulses are applied to the clock 1 input (pin 8). Simultaneous
divisions by 2, 4, 8, and 16 are performed at output pins12,2,9, and 5, respectively.

When used as a 3-bit ripple-through counter, the input count pulses are applied to
the clock 2 input (pin 6). Simultaneous frequency divisions by 2, 4, and 8 are avail- ’
able at pin 12, 2and 9, respectively. Independent use of flip-flop A is available if the
load and clear functions coincide with those of the 3-bit ripple-through counter.
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X—=Y 7
“ OF
5{ 84,21 |05 F's
Reference Designation 85 4] 84,21 [104 Rl
A13U1, U2 —2, I ICLEXN (PSR I
Part Number 0/, 2] 84,21 [102 a2
1820-0634 1] 8.4,2,1 |10 —
0] 8,421 [100
SIX DECADE COUNTER
4 G ]
14
e S|
n A

lla ,12 !4 [5 3
8V gV -5V o7V

SIX DECADE COUNTER

The six decade counter is an MOs, 6 digit, 10 MHz ripple-through counter with

buffer storage for each of the 6 decades. The circuit has one set of BCD (positive

logic (8421) outputs that may be switched from digit-to-digit by means of a 3-to-6

line decoder. An overflow
also available. When the transfer i

output (pin 7) and a fifth decade carry output (pin 6) is
nput (pin 4) is held LOW, the decimal count of a

selected decade can be transmitted through its own decade storage buffer to the
BCD outputs by means of the 3-to-6 line decoder which is controlled by the BCD

inputs.

— 2 Xy
63
14 1 GO
MUX
Reference Designation "
A13U5,U6,U9,U10
Part Number ] LA
1820-1238
SN74LS253N

Description

b ELLLL

MO wnmnwlmno -~ w

&

DUAL 4-INPUT MULTIPLEXER

Input states on pins 2 and 14 are decoded according to their weighting modifiers to
form AND gates (Go through G3) in the common control block. The data inputs have
numeric modifiers to indicate the specificgate which must be active for that inputto
be selected. The output on pin 7 will be HIGH IFF the selected input is HIGH and
the inhibit input on pin 1 is LOW. Similarly, the ouptut on pin 9 will be HIGH IFF
the selected input is HIGH and the inhibit input on pin 15is LOW. If an inhibitinput

{pin 1 0r 15} is HIGH the corresponding output (pin 7 or 9) will be LOW regardless of
the state of the selected input.
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' 'I‘; 16 X=Y
!. 2 i A3t
X Reference Designation —. A%
! A15U23 - |
i Part Number —N
4 1816-1154 L] MEM
‘i Reference Designation yes LA
; A15U26 b
: Part Number Pry &
) 1816-1155 A B—
: aF —
6
AF p———
aF
aF 12
: Description
. READ ONLY MEMORY (ROM) WITH 32 ADDRESSES
i Address selection is determined by the five upper inputs which are decoded into

32 possible addresses (AB8 through A31) corresponding to the weighing modifiers at
the inputs. Input modifier F (pin 15) gates the outputs. Stored datawill be read from
i the selected memory address if F is active (LOW). The output data (pins 1-7 and 9)
are active HIGH.

i Reference Designation
A17U13, U5, U10
Part Number
1820-1433
SN74L5164N

IS Iu

o

-

3

S

|

Description
8-BIT PARALLEL OUT SERIAL SHIFT REGISTER

This 8-bit shift register has gated serial inputs and an asynchronous clear. ALOW at
one or both gated serial inputs (pins 1, 2) inhibits entry of data and resets the first FF
to the low level at the next clock pulse (pin 8). A high-level input (pin 10r 2) enables
the other input which will then determine the state of the first FF. Data is serially
shifted in and out of the 8-bit register during the positive-going transition of the
clock pulse. Clear is independent of the clock and occurs when pin 9 is LOW.
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GR 4
5
Reference Designation o
AT7U11 5 CNTR
Part Number 3 G
1820-1442 2 .
SN74LS290N 1 *
TN +1
— GS 9
G
10 bt
Description _:,R
DECADE COUNTER

The decade counter has four master-slave flip-flops and gating for which the count
cycle length is divided by five. This counter has a gated zeroreset and a gated set-to-
nine input. To use the maximum count length, the pin 11 input is connected to the
pin 9 output. The input count pulses are applied to the T input at pin 10. A
symmetrical divide-by-ten count can be obtained by connecting the pin 8ouptutto
the pin 10 input and applying the input count to the pin 11 input to obtain a divide-
by-ten square wave at the pin 9 output.

8-81. THEORY OF OPERATION

8-82. The following theory of operation is introduced with a description of the unique
harmonic heterodyne technique used in the 5343A. Then the overall operation is described with
a simplified block diagram, followed by discussions of FM tolerance, automatic amplitude dis-
crimination, and sensitivity. The function and relationships of the major assemblies are described

next (to a complete block diagram), followed by a detailed description of the circuits on each
assembly with reference to the schematic diagrams.

8-83. HARMONIC HETERODYNE TECHNIQUE

8-84. The HP 5343A Frequency Counter uses a harmonic heterodyne down-conversion tech-
nique to down convert the microwave input frequency into the range of its internal, low-
frequency counter. This technique combines the best performance characteristics of heterodyne

converters and transfer oscillators to achieve high sensitivity, high FM tolerance, and automatic
amplitude discrimination.

8-85. All microwave counters must down convert the unknown microwave frequency to a low
frequency signal which is within the counting range of an internal low frequency counter
(typically 200 to 500 MHz). Heterodyne converters down convert the unknown signal, fx, by
mixing it with an accurately known local oscillator frequency, fLo, such that the difference fre-
quency, fiF (= fx -fLo if fx >fLo and = fLo —fx if fx < fLO) is within the counting range of the low
frequency counter. The counted frequency, fiF, is then added (or subtracted if fx < fLo) to/from
the local oscillator frequency to determine the unknown frequency.

8-86. Like heterodyne converters, transfer oscillators also mix the unknown signal with har-
monics of an internally generated signal, fvco. When one of the harmonics of the VCO signal,
Nefvco, mixes with the unknown to produce zero beat, then the VCO frequency is measured by
the low frequency counter. After determining which harmonic produced zero beat, the mea-
sured VCO frequency is multiplied by N (fx = Nefyco). One of the major differences between
the heterodyne technique and the transfer oscillator technique is the fact that the heterodyne
converter employs a filter to select only one harmonic of the internal oscillator to mix with the

unknown whereas the transfer oscillator mixes the unknown simultaneously with all harmonics
of the internal frequency.

Service
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fif = fx - Nof (OR Naf-t,)

13 Low
f
x >—  samPLER AMP/EILTER FREQUENCY
COUNTER
K
2. Net
N=1
i
SAMPLER IF
DRIVER DETECTOR

fif1 = Nefy - £, (OR fy - Nefy)

flF2 = Nefa - 1y (OR fx - Nefp)

PROGRAM THEREFORE,
FREGUENDY SYNTHESIZER o
SYNTHESIZER CONTROL N= M( or JiF2-fiF1
1-12 fy -1

fx = Nefy £ fiFq

Figure 8-6. Harmonic Heterodyne Technique

8-87. Figure 8-6 is a simplified block diagram of the harmonic heterodyne technique. In this
technique, all of the harmonics of an internal oscillator (a programmable frequency synthesizer
locked to the counter’s time base) are simultaneously mixed with the unknown signal by the
sampler and sampler driver (samplers are like harmonic mixers except that the conduction angle
is much narrower — the sampling diodes in the HP 5343A sampler, for example, conduct for only
a few picoseconds during each period of the sampling signal). The output of the sampler consists
of sum and difference frequencies produced by each harmonic of the internal oscillator mixing
with the unknown. The programmable frequency synthesizer is incremented in frequency until
one of the outputs of the sampler is in the counting range of the low frequency counter. The IF
detector detects when the IF is in the range of the low frequency counter and sends a signal
which causes the synthesizer control to stop incrementing the frequency of the frequency
synthesizer. The IF is then counted by the low frequency counter. The unknown frequency can
be determined from the relation: fx = Nef1 + figq

where fx = unknown frequency

N = harmonic of frequency synthesizer which mixed with unknown to
produce countable IF

fi = programmed frequency of synthesizer

fir1 = IF produced by Nef; mixing with fx

8-88. The frequency, f1, of the programmable synthesizer is known since it is known where
indexing of the synthesizer was stopped. The IF, fif1, is known since it is counted by the low fre-
quency counter. Still to be determined are the N number and the sign (+) of the IF (the sign of fiF1
will be (+) if Nef1 is less than fx; the sign of fir1 is (—) if Nefx is greater than fx)

8-89. To determine N and the sign of fiF1, one more measurement must be taken with the
synthesizer offset fromts previous value by a known frequency, f2 = f1 -Af. This produces an IF,
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fir2, which is counted by the low frequency counter. N is determined by the following:
fiF1 = Nefy — fx (if Nfy > fx)
fir2 = Nefa - fx (if Nf2 > fx)

fiF1 - fiF2
f1-fo

or, if fx is greater than Nfq:
fiF1 = fx - Neofy (if Nf1 < fx)
fir2 = fx - Nefa (if Nf2 < fx)

therefore N =

therefore N = fiF2 - fiF4
f1 - f2

8-90. Referring to Figure 8-7, it is seen that if fx is greater than Nef1, then fir1, produced by

mixing Nefy with fx, will be less than fir2, produced by mixing Nefz with fx, since f2 is less

than f1, by Af. However, if fx is less than Nefy, then fir1 will be greater than fira.

fiF2
—
' ' if fx DNefy, THEN fipn >firy
i fiFy
i —~———!
l ' § ——
Nefy fx
Nef2 fiF1
—
1 1
1 1 if f<Nefy, THEN fp2 <figq
1 fiF2 i
l/‘/\‘\ !
I ' § ———
fx Nefy
Nefo

figure 8-7. Frequency Relationships

8-91. If fir2 is less than fir2, then N is computed from

_ fiF1 - fir2
N= -t
If fir2 is greater than fif1, then N is computed from
_ fiF2 - fiF
N= ok

8-92. The unknown frequency is then computed from the following:
fx = Nof1 - fir1 (fir2 < fiFy)
fx = Nefy + fiF1 (fiF1 < fir2)
8-93. Since the frequency of the synthesizer is known to the accu racy of the counter’s time base

and the IF is measured to the accuracy of the counter’s time base, the accuracy of the microwave
measurement is limited only by the time base error and +1 count error.
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8-94. HP 5343A OVERALL OPERATION

8-95. If all signals into the counter could be guaranteed to have little or no FM, then the counter
could operate quite simply as described previously. However, many signals in the microwave
region, such as those originating from microwave radios, have significant amounts of frequency
modulation. To prevent FM on the signal from causing an incorrect computation of N, the
harmonic heterodyne technique is implemented as shown in Figure 8-8 which is a simplified
block diagram of the HP 5343A. The differences between fFigure 8-8 and the block diagram of
Figure 8-6 are: :

a.  Two synthesizers which are offset by precisely 500 kHz.
b. Two counters.

c. A multiplexer which multiplexes between the two synthesizer frequencies — when f1 is
driving the sampler driver, the IFy produced is measured by counter A and when f1 drives
the sampler driver, the IF2 produced is measured by counter B.

d. A pseudorandom sequence generator which controls the multiplexer during N
determination.

8-96. The overall operating algorithm for the block diagram of Figure 8-8 is as follows: With the
multiplexer having selected the main oscillator output, the main oscillator frequency, f1, is swept
from 350 MHz to 300 MHz in 100 kHz steps (the offset oscillator frequency, f2, is maintained at f1 -
500 kHz by a phase-locked loop) until the IF detector indicates the presence of an IF signalin the
range of 50 MHz to 100 MHz. At this point, the synthesizer stops its sweep and the counter starts
the harmonic number (N) determination. A pseudorandom sequence (prs) output by the prs
generator switches between the main oscillator and offset oscillator as wellas counter A and B so
that counter A accumulates fiF1 (produced by Nefy mixing with fx) and counter B accu mulates fir2
(produced by Nefa mixing with fx). The pseudorandom switching prevents coherence between

IF
O—{ COUNTERA |
N >__ SAMPLER COUNTER A
25 MHz —125 MHz | 0—{ counterB
4 K '
Z Nefio
N=1
SAMPLER DRIVER
fo MULTIPLEXER
f fp=f -500 kHz
PSEUDORANDOM
SEQUENCE
GENERATOR
SYNTHESIZER IF
CONTROL DETECTOR

figure 8-8. HP 5343A Simplified Block Diagram
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the switching rate of the multiplexer and the modulation rate of the FM from producing an
incorrect computation of N. Of course, during the sequence, each counter is enabled for exactly
the same total amount of time. The N number and sign of the IF are computed as previously
described since counter A accumulates fiF1, and counter B accumulates fig2. The prs (pseudo-
random sequence) is then disabled, the main oscillator is selected, and the frequency of fir1 is
measured in counter A to the selected resolution. :

8-97. The total measurement time, then, consists of these three components: sweep time, N
determination time, and gate time. The period of the sweep is 150 ms which is the worst case time
to detect a countable IF. The normal prs for N determination lasts for 360.4 ms (a rear panel switch
selects a longer prs for higher FM tolerance). The gate time required depends on the resolution.
For 1 Hz resolution, the gate is 1 second. For gate times from 10 Hz to 100 kHz, the gate time is
4s/Hz so that 1kHz resolution is achieved in 4ms. 1 MHz resolution takes a 10-microsecond gate
time.

8-99. FM TOLERANCE

8-99. The worst case normal mode FM tolerance is 20 MHz p-p and occurs when the period of
the modulation is near the period of the pseudorandom sequence which is 360.4 milliseconds.
When the FM exceeds 20 MHz p-p, the computation of N may be in error by +1 (round off error).
For FM is excess of 20 MHz p-p, a wide range FM mode with a long prs is selectable (via a rear
panel switch) which provides a worst case FM tolerance of 50 MHz p-p. In this case, however, the
limiting factor is not round off in the computation of N but the allowable range of frequenciesin
the IF.

ALLOWED RANGE OF
IF FREQUENCIES
e e ——e_

fMAIN ADJUSTED FOR
IF IN THIS REGION

25 MHz 50 MHz 100 MHz 125 MHz

f ——

8-100. During the sweep, the frequency of the main oscillator is adjusted until fir1 and fir2 both
fall within the range of 50 MHz to 100 MHz. In the worst case, when the IF occurs at 100 MHz or
50 MHz, the signal may deviate by a maximum of 25 MHz before crossing the band-edge of allow-
able IF frequencies. This gives a worst case FM tolerance of 50 MHz peak-to-peak. For the wide
range FM, the period of the long pseudorandom sequence is 2.096 seconds which means that
acquisition time is significantly longer for the wide range FM mode. The period of the
short pseudorandom sequence (22.52 ms) provides shorter acquisition time and an FM
tolerance of 6 MHz peak-to-peak.

8-101. AUTOMATIC AMPLITUDE DISCRIMINATION

8-102. The HP 5343A has the ability to automatically discriminate against lower amplitude sig-
nalsinits range of 0.5—26.5 GHz in favor of the highest amplitude signalin the range.Thus,if there
is 20 dB separation (typically better than 10 dB) between the highest amplitude signal and any
other signalin the0.5—26.5 GHz range, the counter automatically measures the highest amplitude
signal.

8-103.. Amplitude discrimination is a feature of the HP 5343A because of two design features:
the bandwidth of the preamplifier, which is 175 MHz, means that there are no gaps between the
power spectrums produced by mixing harmonics of the oscillator with the input; and limiting of
all IF signals produced by inputs greater than the counter’s sensitivity means that the IF is at the

Service

8-37


https://www.manualsplus.com/

Model 5343A

Service

8-38

frequency of the largest amplitude signal in the input spectrum and is frequency modulated by
the lower amplitude signals. (This is the AM to PM conversion characteristic of limiters. The
bandwidth and roll off of the preamp are chosen so that the PM does not introduce errors into
the count.)

350 MHz 700 MHz 1050 MHz 1400 MHz 17.5 GHz
3 4 1 /
yaill Pal Pa pa N\ e £ ] N\
S f
‘.l 175 MHz k—
N=1 N=2 N=3 N=4 N=50

8-104. If there were gaps, then there could be asignal in the 0.5—26.5 GHz range which would
not appear in the down converted IF. Thus, this signal, even if it were the largest, could not
be measured.

8-105. SENSITIVITY

8-106. The limiting factor in determining the sensitivity of the HP 5343A is the effective noise
bandwidth of the IF. Since the IF signal to noise ratio must be kept at a value which insures that
there are no noise induced errors in counting the IF signal, the noise bandwidth of the IF deter-
mines the noise power; and, therefore, sets the minimum input signal level.

8-107. The IF Detector detects two parameters: one output is true if the IF signal is in the range
of 50 MHz to 100 MHz and the input power level is greater than approximately -30 dBm; the
other output is true if the IF signal is in the range of 25 MHz to 125 MHz and the input power
level is greater than approximately -30 dBm. The detector thus insures that the input signal is
sufficiently large to produce an IF with an acceptable signal to noise ratio. The 50 to 100 MHz IF
output is used when sweeping since, to achieve the specified FM tolerance, the counter must
center the IF somewhere in the range of 50 to 100 MHz. The 25 to 125 MHz output is used to
ensure that the IF signal does not exceed those limits and that the input does not drop below
_30 dBm. Either of these events occurring could cause a wrong computation for N.

8-108. The reason the IF is restricted to a 25 to 125 MHz bandwidth is examined in the following:
the actual bandwidth of the IF is approximately 175 MHz which is required for automatic
amplitude discrimination. However, the counter restricts the countable IF to frequencies less
than 125 MHz so as to prevent generating two IF signals — one generated by “N” times the
main oscillator frequency and the other generated by “N+1"’ times the main oscillator frequency.
If two IF signals are generated, then incorrect counting may result. By restricting the IF signal to
be less than 125 MHz, the upper tone is of a high enough frequency as to be sufficiently attenu-
ated by the 175 MHz bandwidth of the preamplifier so that no errors are introduced. Consider
what would happen if IF frequencies to 175 MHz were allowed. Take the example of a 760 MHz
input signal. By mixing with the second harmonic of 300 MHz, an IF of 160 MHz is produced. The
input also mixes with the third harmonic of 300 MHz to produce another IF signal at 140 MHz.
Neither signal is greatly attenuated by the 175 MHz bandwidth of the preamp as shown below
and miscounting results because of interference between the two tones.
BANDWIDTH OF

3 PREAMP
175 MHz

1 4 IF \
1

1

|

r—_—— 160 MHz ——m}a— 140 MHZz {

600 MHz 760 MHz 900 MHz 140 160
INPUT MiHz MHz
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8-109. By limiting the IF to frequencies less than 125 MHz, the problem described in paragraph
8-108 does not occur. For the case of a 725 MHz input, the second harmonic of 300 MHz produces
an IF of 125 MHz (the maximum allowable IF) and the third harmonic produces an IF of 175 MHz.
But the IF signal at 175 MHz is attenuated by the 175 MHz bandwidth of the preamplifier asshown
below so as to prevent errors in counting.

BANDWIDTH OF
PREAMP

4 F 175 MHz

1
1
!
125 MHZ —-tt—— 175 MHz ——— {

600 MHz 725 MHz 900 MHz 125 MHz 175 MHz
INPUT

8-110. HP 5343A BLOCK DIAGRAM DESCRIPTION

8-111. Figure 8-9is a block diagram of the HP 5343A showing the major assemblies of the instru-
ment. There are five major sections: The direct count section, the synthesizer section, the IF
section, the time base section, and the control section. Fach of these are discussed in the
following paragraphs.

8-112. Direct Count Section

8-113. The direct count section consists of the A3 Direct Count Amplifier assembly and the A13
Counter assembly. Frequencies less than 500 MHz may be measured directly by the direct count
input. The input signal, which is applied to the front panel BNC connector, is amplified and con-
ditioned by the input amplfier on A3. The direct count main gate, also on A3, is enabled for a
specific period of time (determined by the resolution selected) by the LDIR GATE signal from
A17. During the time that the A3 main gate is enabled, counts pass through the main gate to
Counter A on the A13 Counter assembly where they are totalized. At the conclusion of the gate
time, the A14 Microprocessor assembly reads the contents of Counter A and sends the result to
A1 Display along with the correct annunciators and decimal point. The microprocessor con-
tinually reads the status of a hardware flag on A17 which indicates the end of the sample rate
delay. At the end of the delay, the measurement process begins again.

8-114. Synthesizer Section

8-115. The synthesizer section consists of a main oscillator and an offset oscillator to provide
two output frequencies to A5 RF Multiplexer in the range of 300 MHz to 350 MHz which are
locked to the counter’s 10 MHz time base. The frequency is selected with 100 kHz resolution by
the A14 Microprocessor. The main oscillator is formed by the A8 Main VCO assembly, the A9
Main Loop Amplifier assembly, and the A10 Divide-by-N assembly. The microprocessor controls
the division factor Nin A10 which determines the main oscillator frequency. The offset oscillator
consists of the A4 Offset VCO assembly, the A7 Mixer/Search Control assembly, and the A6 Off-
set Loop Amplifier assembly. The offset loop is phase locked at a frequency 500 kHz below the

main VCO frequency. Figure 8-10 is a block diagram of the synthesizer section which is described
in the following paragraphs.

8-116. Main Loop Operation

8-117. A buffered signal from the A8 Main VCO is fed back to the A10 Divide-by-N assembly.
The division factor, N, is programmed by the A14 Control assembly and is chosen by the relation
N= programmed frequency/50 kHz. For example, if the program requests a frequency of 346.7
MHz, then N would be equal to 6934 (=346.7/0.05). When the main loop is locked, the output of
the divide-by-N circuitry on A10 is 50 kHz. This is compared to a 50 kHz signal which is derived
from the time base and the phase error is sent to the A9 Main Loop Amplifier. The phase error
signals, available at XA10(1) and (1), are used by the main loop to drive the VCO frequency to the
programmed frequency.

Service

8-39


https://www.manualsplus.com/

Service

8-40

Model 5343A

8-118. The A9 Main Loop Amplifier sums and integrates the two phase detector outputs of A10.
The error signal is then passed through one of two lowpass filters. When the HP 5343A is search-
ing for an input signal in the range of 500 MHz to 26.5 GHz, the main loop VCO is programmed
to step from 350 MHz to 300 MHz in 100 kHz steps in approximately 90 milliseconds. To achieve
this fast search rate, a wideband lowpass filter of approximately 2 kHz bandwidth is selected.
When the counter is actually making a measurement by opening the main gate and counting the
IF frequency, a narrowband lowpass filter of approximately 100 Hz bandwidth is selected to
achieve high spectral purity in the VCO output.

8-119. The error signal at the output of A9 drives the A8 Main VCO to a frequency which mini-
mizes the error signal. Three buffered outputs are provided: one output is fed back to the A10
Divide-by N; another goes to the A5 RF Multiplexer; the third goes to the A7 Mixer/Search
Control assembly and is used by the OFFSET LOOP to set the offset VCO to a frequency which is
exactly 500 kHz below the Main VCO frequency.

8-120. Offset Loop Operation

8-121. The frequency of the main VCO and the frequency of the offset VCO are fed to a mixer
on the A7 Mixer/Search Control asembly. The difference frequency at the output of the mixer is
fed to a phase detector and a 500 kHz detector. The 500 kHz detector sends a search enable
(HRSC EN) signal to the search generator on the A6 Offset Loop Amplifier if the offset VCO fre-
quency is not 500 kHz less than the main VCO frequency. The searchsignal on A6isaramp wave-
form which drives the offset VCO to a frequency which is 500 kHz less than the main VCO fre-
quency. When the 500 kHz detector on A7 detects the presence of 500 kHz, the search is stopped.
The phase detector on A7 compares the difference frequency out of the mixer with a 500 kHz
reference derived from the time base. The phase error signal is sent to A6.

8-122. The A6 Offset Loop Amplifier sums and integrates the two outputs of the phase detector
on A7. This error signal keeps the offset VCO on a frequency which is 500 kHz below the main
VCO frequency. To get the difference frequency out of the mixer on A7 into the capture range of
the phase-locked loop formed by A7, A6, and A4, a search generator on A6 is turned on in the
absence of a 500 kHz difference frequency. The generator sweeps the offset VCO over its range
until the VCO is 500 kHz less than the main VCO (the LPOS Slope signal generated on A6, pre-
vents the loop from locking on the upper sideband where the offset VCO is 500 kHz greater than
the main VCO). At this point the search generator is disabled and the output of the phase
detector on A7 keeps the loop locked.

8-123. The offset VCO has two buffered outputs: one goes to the A5 RF Multiplexer and the
other is fed back to the A7 Mixer/Search Control assembly.

8-124. IF Section

8-125. The IF section amplifies the output of the U1 sampler and routes this IF to A13 for coun-
ting. It also provides digital outputs which indicate that the IF signal is of sufficient amplitude to
be counted and that it is in the proper frequency range. The 1st and 2nd Preamplifier assemblies
provide high gain amplification for the output of the sampler (the sampler has a-48 dB conversion
efficiency which means that an input signal at a level of @ dBm will yield an IF at approximately
-48 dBm). The A11 IF Limiter assembly limits the amplitude of the IF signal. The A12 IF Detector
assembly detects both the amplitude of the IF as well as the frequency of the IF. During the
sweep, the microprocessor monitors the state of the 50 MHz—100 MHz detector output of A12
and stops sweeping when that detector output is true. At the conclusion of the N determination
the latched 25 MHz—125 MHz detector output is checked. If this detector outputis true, then the
IF signal never varied beyond the 25—125 MHz range nor did it drop too low in amplitude. if the
detectoroutputisfalse,thenthe computation of Nmay beincorrectandthe algorithmspecifiesthat
the sweep start at a frequency 100 kHz lower than where it previously stopped sweeping.
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- 8-126. Time Base/PSR Section

8-127. The time base section consists of the A24 Oscillator assembly which provides a 10 MHz
sine wave to the A18 Time Base Buffer assembly. A18 provides TTL compatible 10 MHz, 1 MHz,
and 500 kHz outputs to the rest of the counter. The A17 Timing Generator assembly uses the
1 MHz signal to provide gate times from 1 microsecond to 1second in decade steps as well as
generate a pseudorandom sequence during the N determination portion of the algorithm. Based
on the position of the rear panel FM switch, the microprocessor selects a normal prs (360.4 ms
long) for 20 MHz p-p FM tolerance or a long prs (2.096 seconds long) for 50 MHz p-p FM
tolerance or a short prs (22.56 ms long) for 6 MHz p-p FM tolerance.

8-128. Control Section

8-129. The control section is made up of the A14 Microprocessor assembly, the A2 Display
Driver assembly, and the A1 Display assembly. The program stored in ROM on the A14 assembly
controls the operating algorithm of the instrument. The A1 assembly is used by the operator
to interface with the stored program. Via the A1 keyboard, the operator selects operating
modes (AUTO, MANUAL, CHECK), resolution and offsets. The A1 assembly also displays mea-

surement results. The A2 Display Driver assembly controls A1 and provides the interface with
the A14 Microprocessor.

8-130. DETAILED THEORY OF OPERATION

8-131. The detailed theory of operation is provided in the following paragraphs in numerical
order of the assemblies.

8-132. A1 DISPLAY ASSEMBLY AND A2 DISPLAY DRIVER ASSEMBLY

8-133. The A1 Display assembly and A2 Display Driver assembly shown in Figure 8-24 operate
together to provide the user interface with the microprocessor. For a description of micro-
processor operation, refer to paragraph 8-228. The keyboard on the A1Display permits the oper-
ator to input commands to the microprocessor. The display on the A1 Display is used by the
microprocessor to display measurement results, error codes, and other information to the oper-
ator. As an example, consider what occurs when the SET key is pressed by the operator. Pressing
the key generates an interrupt to the microprocessor. The program stops executing the current
program and jumps to a subroutine to find out which device caused the interrupt and why. The
subroutine determines that the keyboard generated the interrupt. Circuitry on A2 tells the
microprocessor that the SET key was pressed. The program then sends commands to A2 to cause
the light in the SET key to blink as well as the — _—code to be displayed, both of which act as
prompters to the user. All of this occurs very quickly and is virtually transparent to the user.

8-134. The A2 Display Driver assembly is driven by a 6 kHz clock (scan clock) formed by Schmitt
trigger U4E, feedback resistor R15, and capacitor C5. This clock is continuously running and out-
puts a TTL signal with a positive pulse width of approximately 40 us. The output of the scan clock
goes through a jumper (which may be removed to allow testing with a logic pulser to simulate the
clock) and drives decade counter U3. The outputs of U3 are decoded by U14C and U5 to reset the
U3 outputs to all TTL low after 13 clocks have been counted. These 13 states correspond to the
11 digits and 2 annunciator lines which need to be driven in the display.

8-135. The output of the U3 counter passes through 3-state driver U5. The purpose of U5 is to
force invalid states into column scanner U2 and U8 so that on power-up, (when LDVRST goes
low) the display is blank. On reset, the input to U10D goes low and the control to U5(1) goes high,
which forces US to the high Z state. Pull up resistors R16(A,8,C,G) put state 16 into U8 and put
state 7 into U2. Since these states are out of the normaily operating range of the scanners, all
display digits and annunciators are blanked.
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8-136. In normal operation, U5(1) is low and the output of the 13 state counter drives BCD-to-
decimal decoders U2 and U8. These two devices form a column scanner whose low outputturns
on, one at a time, A1driver transistors Q13, Q10, Q9, Q8, Q7, Q6,Q5,Q4,Q1,Q2,Q11,Q12fora
period of approximately 166 us (16 kHz). For example, when the 13 state counter reaches 0111
(7), then U8(9) goes low, turning on transistor A1Q4 and applying +5.0V to the LED digit.
Whatever segment inputs are low will thus be momentarily lighted. The correct code to be input
to the LED digit is stored in TTL RAM A2U12 and U7. U7 and U12 each can store sixteen 4-bit
words. When the 13 state counter is in state 0 111, then the inputs to RAM U12 and U7 are at
0111 and the desired digits code is output, through A2U1 and US6, to the selected digit. Limiter
resistors R1-R13, R16 limit the current through the LED segments when the NAND gate output
(U6 and U1) goes low. When the 13 state counter reaches 1 0 0 0, then the input to U2 looks
like 8 @ 8 8 and U2(1) goes low which applies +5.0 volts to Q1 and lights DS13. When the 13
state counter reaches 11 0 0 (12, 13th state since started at 8), then the input to U2is 0010
and U2(5) goes low and one or more annunciator lights are turned on according to the code
stored in RAM U12, U7.

8-137. HDSPWRT comes in at A2J1(3). When this signal is high, datais written into RAM uz,u12
from the microprocessor for display. When HDSPWRT goes low, the output of U14C is low and
quad multiplexer U18 selects its “1” inputs. Thus, the output of the 13 state counter increments
through 13 1ocations in RAM and causes the contents of RAM to be displayed. When HDSPWRT
is high, U18 selects its “8” inputs. The write enable inputs to U12 and U7 pin 3 are enabled and
data appearing on the D@ through D7 data lines is stored at the addresses appearing on the Ag
through A3 address lines. Segments are labeled as shown below. D8 lines sends (a) segment infor-
mation; D1 sends (b), D2sends (c), D3 sends (d). Segments (a), (b), (c), and (dy are stored in U12.
The D4 data lines sends (e) segment information, D5 sends (f), D6 sends (g), D7 sends decimal
point. Segments (e), (f), (g), (dp) are stored in U7. For example, if it were desired to display 2in
the DS21 or least significant digit, then segments (a), (b), (8), {e), and (d) must be lighted.

(a)

of o
dp (e)/ /lc)

a d)

Tolight these segments the following action occurs. In address location 1111 (the output of U18
is inverted in U12, 1 (=D1) 1 (=D2) @ (=D3) 1 (=D4) are stored. In address location 111 1in U7,
1(=D1) 8 (=D2) 1 (=D3) @ (=D4) are stored. When the 13 state counters puts out 9@ 00, then the
output of UT12willbe 1101 (5,7, 9, 11) and the output of U7 willbe 1816 (5,7,9,11). The column
scanner has output U8(1) low and all other outputs high (U2(10) is also low but it is not connected
to any digit). Thus +5.0 volts is applied to DS21 and the correct segment inputs to DS21 are
grounded to turn on segments (a), (b), (g), (e), and (d) which forms a digit 2. The D@—D3 data lines
and A#@, A1 address lines are also connected from driver U18 to the Option 004 (DAC) circuit on
A2 assembly, Figure 8-25. Refer to paragraph 8-306 for Option 004 circuit description.

8-138. Keyboard Operation

8-139. When a key (pushbutton switch) is depressed, it is not immediately recognized but must
wait until the column scanner reaches that particular key. However, since the scan rate is 6 kHz,
this is much faster than the operator can depress and withdraw his finger. When the column_
scanner places a low on the line connected to the key which has been depressed, alow pulse is
generated on the output of A2U4(4). This pulse is called KEY and when low, indicates that a key
has been depressed.
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8-140. With KEY low and SCAN low, U9(1) goes high which clocks latch U23 and causes it to
store the address (8800 to 1108) of the column of the key which was pushed. Since there are two
keys per column, another line is used to indicate top or bottom row. The output of U9(1), which
clocks U23, also clocks U20A. U20A(5) will be low if a top row key is pushed and will be high ifa
bottom row key is pushed. In this manner, the microprocessor determines exactly which key has
been depressed.

8-141. Flip-flop U19A is also clocked by the output of U9(1). Its output at UT9A(5) will be high
anytime that a key is pushed. It is reset to low when the 13 state counter reaches the end of the
scan at state 1190. The low signal at U2(5) causes the output of U9(10) to go momentarily low and
reset UT9A. The End of Scan signal at the output of U9(13) clocks U20B and, if UT9A(5) is high, will
clock a high into U20B(9). This output is the Key Down signal. Key Down high goes to U23(9, 10)
and inhibits other addresses from being latched. U20B(9) is also used as part of the Recall sub-
routine. To recall a value, the recalled value will be displayed as long as its associated key is
depressed. The program examines the output of U20B(9) and if it remains high, continues to
display the recalied value. When the key is released, U20B(9) will be reset by End of Scan and the
program, upon detecting this, stops displaying the recalled value and displays the original display
(e.g., frequency).

8-142. Flip-flop U19B stores the interrupt. U20B(9) going high at the end of the scan clocks a
high into U19B(9). This is inverted by U10 and becomes LIRQ which interrupts the micro-
processor. The program jumps to a service routine which, upon determining that the keyboard
has requested service, issues a low keyboard read command LKBRD. This signal enables three-
state latch U23 which puts out its contents onto the bus. LKBRD also enables the three-state
buffer U13 which puts out the contents of U20A, U19B, and the position of the front panel
RANGE switch. The program determines which key was pressed and acts accordingly. The LKBRD
also resets the interrupt flip-flop U19B.

8-143. The processor monitors J1(15) [input impedance select] to check if operation is in direct
mode (10 Hz—500 MHz) or 500 MHz—26.5 GHz mode.

8-144. HDSP WRT is sent from U4(8) via single-shot U11 to provide the write pulse to U7(3) and
U12(3). Capacitor C6 prevents noise triggering of U11.

8-145. A3 DIRECT COUNT AMPLIFIER ASSEMBLY

8-146. The input signal is applied to the BNC connector and switch S23 on the A1 Display
assembly as shown in Figure 8-24 (upper left of A1 schematic). Switch S23 routes the signal
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through either a1 MQ path or a 50Q path to A3. As shown in Figure 8-26, the Z switch transistors
Q7 and Q6 bias the 1 MQ input at pin 8 of U7 and the 50Q input at pin 7 of U7 to turn balanced
amplifier U7 either on or off, depending upon which signal path has been selected by switch $23.
The impedance select line biases pin 7 or 8 approximately -2 volts (502) or -3.3 volts (1 MQ).

8-147. The 50Q signal path consists of clamping diodes CR8, CR5, and the limiting diode
bridge formed by CR3, CR4, CR6, CR7 which limit the output to 1 volt peak-to-peak.

8-148. The 1 MQ path consists of ac coupling capacitor A1C1, resistor A1R13 (on A1 Display
assembly) to A3 compensation network C8, R13, clamping diodes CR1, CR2, source follower Q3,
and emitter follower Q1. Field effect transistor Q2 is biased as a current source for Q3.

8-149. Balanced amplifier U7 provides complementary outputs of the input signal increased in
amplitude by times 2. These complementary outputs drive differential amplifier U6 which pro-
vides amplification of times 10 so that the overall gain from U7 input to U6 output is approxi-
mately times 20. A portion of the output of U6 is integrated by U3, C17 to provide a dc voltage
proportional to amplitude. This voltage provides AGC to U7 so that the input to Schmitt trigger
U5 remains relatively constant. The output of U5 is a 0V to -650 mV signal which is divided-by-2in
U4 and divided-by-2 in U1. The main gate on U4 passes the output of U5 on to the dividers only
when it is enabled by the LDIR GATE signal from A17 going low.

8-150. The DIRECT A output passes through EECL to TTL converter formed by Q8, Q9 to A13
where it is ready by the microprocessor. The DIRECT B output passes through EECL to ECL con-
verter U2 to A13 where it is counted by the A counter.

8-151. HECL RSET high clears U4, U1 before LDIR GATE opens the main-gate for counting.

8-152. A4 OFFSET vCO

8-153. The A4 QFFSET VCO (Figure 8-27) is essentially identical to the A8 MAIN VCO assembly
described in paragraph 8-172, with the exception that A4 has one less buffer amplifier. The OFS
OSC amplitude at XA4(10) should be approximately 600 mV rms and OFS OSC at XA4{7) should
be approximately 300 mV rms. Measure with a high impedance RF millivoltmeter, such as the
HP 411A.

8-154. A5 RF MULTIPLEXER ASSEMBLY

8-155. The A5 RF Multiplexer assembly shown in Figure 8-28, receives two input signals: MAIN
OSC from the A8 Main VCO assembly at XA5(10) and OFFSET OSC from the A4 Offset VCO
assembly at XA5(1). Upon command by the LO SWITCH signal from the A17 Timing Generator
assembly, MAIN OSC (if LO SWITCH is TTL -high) or OFFSET OSC (if LO SWITCH is TTL low) is
gated to the output of A5 and becomes the LO FREQ signal which drives the A26 Sampler Driver.

8-156. The oscillator signals enter A5 at a level of approximately +4 dBm at XA5(7) for the OFF-
SET OSC and XA5(10) for the MAIN OSC. After passing through 6 dB matching pads formed by R8,
R7,R6, and R22, R21, R20, both signals are amplified by differential amplifiers; U1 amplifies OFF-
SET OSC and U4 amplifies MAIN OSC. The amplified outputs pass through ac coupling capacitors
C6 and C20, respectively, and then are either blocked or passed by diode switches. The offset
channel switch is composed of CR3, CR1, CR2, and the main channel switch is composed of CR5,
CR6, CR4. With the LO SWITCH signal TTL high, the base of Q3 increases to approximately 3.8
volts which decreases the current through the Q3 emitter. Since the differential amplifier formed
by Q2, Q3 s driven by constant current source Q1, the current through the Q2 emitter increases
since the total current must remain constant. This causes the voltage dropped across R27 to
decrease (because the current decreased) so that the collector of Q3 is at -0.8 volts. Since the
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voltage dropped across R18 increases, the collector of Q2 goes to +0.8 volts. The -0.8 volts at the
Q3 collector is passed through the decoupling network L1, L2, C2 which prevents the 300—350
MHz signal in one channel from passing through the switching network over to the other
channel. A -0.8 volt at the cathode of CR1 causes CR1 to be foreward biased and CR2, CR3 to
be reversed biased, thereby blocking the OFFSET OSC signal. The +0.8 volt at the cathode of
CR6 reverse-biases CR6 and forward-biases CR5 and CR4, thus permitting the MAIN OSC
signal to pass in to the differential amplifier U2. With LO SWITCH TTL low, the current
through Q3 increases and the operation is reversed.

8-157. The output of the U2 differential pair drives common emitter amplifier U3 which uses
one-half of a differential transistor pair. The output, at a level of approximately +15 dBm, is ac
coupled through C25 and sent to the A26 Sampler Driver.

8-158. A6 OFFSET LOOP AMP/SEARCH GENERATOR ASSEMBLY

8-159. The A6 Offset Loop Amplifier/Search Generator assembly (Figure 8-29) consists of:

a. A filter and amplifier which condition the phase error signal from A7 for locking the
offset loop.

b. A search signal generator which drives the offset VCO such that the difference frequency
between the offset VCO and the main VCO is within the capture range of the offset
phase-locked loop. A signal, called LPOS Slope, is generated on A6 which prevents the
loop from locking up when the offset VCO is 500 kHz above the main VCO; this insures
that the offset VCO is always 500 kHz below the main VCO.

8-160. The search generator consists of transistor Q4, Schmitt trigger NAND gates U1A, U1B,
U1D, diodes CR3, CR4, and the integrator formed by operational amplifier U2 and integrating
capacitor C10. This integrator is also used by the error signals from A7 and is part of the compen-
sation for the phase-locked loop.

8-161. Variable resistors R1 (SWEEP CENTER FREQ) and R2 (SWEEP RANGE) are adjusted to
provide a triangular waveform at test point TP1 of -4 to +4 volts which corresponds to a VCO
search frequency range of approximately 380 MHz to 270 MHz.

8-162. With HSRCH EN low, both diodes CR3 and CR4 are reversed-biased and the search
generator is effectively isolated from the integrator U2. With HSRCH EN low, the loop is main-
tained in a locked condition by the phase error signals at XA6(10) and XA6(10). These signals are
summed and integrated by U2 and then filtered by the low pass filter formed by R21, C12, and
R20. The error signal drives the offset VCO to maintain a constant 500 kHz offset.

8-163. Two voltage regulators convert the +15 and -15 volt inputs to +12 and -12 volts, respec-
tively. The +12 volt regulator consists of transistor Q2, diode CR1, resistors R4, R6, and capacitors
C1and C3. The -12 volt regulator consists of transistor Q3, diode CR2, resistors R8 and R11, and
capacitors C8 and Cé6.

8-164. When the 500 kHz detector on A7 detects that there is not a 500 kHz difference frequency
present, the HSRCH EN at XA6(8) goes TTL high and enables UTA and U1B. Since U1D(13) is tied to
+5V, it is already enabled. The threshold voltages for U1D(12) are 0.8 volts and 1.6 volts which
means that a logic 1 condition is not recognized until the input to UTD(12) moves from betow 0.8
volts up through 1.6 volts. A logic @ condition does not occur until the signal moves from above
1.6 volts down through 0.8 volts. Assuming a 0.8 voltlevel at U1D(12) to start with, the operation is
as follows: U1D(11) is high, which drives U1B(6) low and U1A(3) high. with U1A(3) high, Q4 is
turned off and CR4 is reversed-biased since the voltage at U2 inputs is at +1.5volts. Since U1B(6) is
low, CR3 is forward-biased and sinks current from the integrating capacitor C10. This causes the
voltage at the output of operational amplifier U2(6) to increase linearly until the voltage at UTA(2)
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crosses above 1.6 volts. With the output of U1A(3) high, the LPOS Slope signal is high and pre-
vents the loop from locking up on an offset VCO signal which is 500 kHz higher than the main
VCO. This is so because with LPOS Slope high, the offset VCO is changing from its high fre-
quencies to lower frequencies. A 500 kHz difference frequency resulting from this sweep would
be on the upper sideband. With LPOS Slope low, the offset VCO is changing from low fre-
quencies to higher frequencies. A 500 kHz difference resulting from this sweep only occursif the
offset VCO frequency is 500 kHz less than the main VCO frequency.

8-165. When the sweep ramp present at U1D(12) crosses above the upper threshold of 1.6 volts,
the outputof UT1D(11) goes low, U1B(6) goes high and U1A(3) goes low. This causes Q4to conduct
which forward-biases CR4. Since U1B(6) is high, CR3 is reversed-biased. Current is now supplied
through CR4 to the intergrating capacitor C10. This causes the output of U2(6) to decrease
linearly. Since U1A(3) is low, LPOS Slope is TTL low and the loop is allowed to lock once a 500 kHz
difference frequency is detected on A7. When lock is achieved, HSRCH EN goes TTL low which
causes U1B(6) and UTA(3) to both go TTL high, thereby reverse-biasing both CR4 and CR3. The
voltage at the output of U2(6) is therefore maintained at that level which achieved lock. The
timing diagram for this operation is shown in Figure 8-71.

Main VCO programmed to lower frequency.
500 kHz no longer present.

500 kHz offset detected

Y
HSRCH EN
]
I
1
™1 !
1
LPOS SLOPE _j
. [N — —
A4 oftset VCO removed from instrument
(turn off instrument-turn on).
HSRCH EN
1 1
. i
| i
TP1 1 !
1 1
| t
LPOS SLOPE | i—

U

Figure 8-11. Timing Diagram of A6 Search Generator Operation
8-166. A7 MIXER/SEARCH CONTROL ASSEMBLY

8-167. The output of the main loop VCO, which comes in at XA7(12), Figure 8-30, is amplified by
differential pair U4 to a level of approximately +5 dBm and is half-wave rectified by transistor Q6
whose base-emitter junction is used as the rectifying diode. The output of the offset VCO, which
comes in at XA7(9), is amplified by U3 to a level of approximately # dBm and is applied to the base
of Q1. Since Q1 is being alternately turned on and off by the Main VCO signal appearing at the
Q1 emitter, the output appearing across R15 contains the sum and difference frequencies fmain +
forrser (if fMAIN > forFSET) or foFFSET £ fMAIN (if fOFFSET > fMAIN). Since Q2is a low frequency
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transistor, the sum frequency is attenuated and only the difference frequency is amplified. At test
point TP1, the difference frequency at an amplitude of @ to 5V is available.

8-168. To insure that the offset phase-locked loop locks up only when a 500 kHz difference fre-
quency is produced by the Main VCO being 500 kHz greater (not less) than the offset VCO fre-

quency, three control signals are produced which control the search enable flip-flop U2. When'

the HSRCH EN output at XA7(2) is TTL high, the triangle search waveform on A6 is enabled.
HSRCH EN goes low when the U2(3,4,5) inputs are all low. This occurs when the following
conditions are met:

a. The output of the 500 kHz detector is low.
b. The U1(2) equal frequency output is low.
c. The LPOS Slope signal from A6 is low.

8-169. The 500 kHz detector consists of the low-pass filter formed by resistors R5, R6, and
capacitor C16, a full-wave rectifier formed by diodes CR1, CR2, and capacitor C22, and emitter
follower Q3. For signal less than approximately 1 MHz, the full-wave rectifier produces a level at
the base of transistor Q4 sufficient to turn Q4 on. This developes a voltage across resistor R3
which turns transistor Q5 on. The collector of Q5 then drops from a TTL high to a TTL low.

8-170. U1is a phase detector which produces fixed amplitude variable duty cycle pulse trains at
its two outputs. The duty cycle of the pulse train is proportional to the phase difference between
the signals at its inputs. The OFFSET A¢1 and OFFSET A¢2 outputs are summed, integrated, and
amplified by A6 to provide a dc control voltage to the A4 OFFSET VCO. When the frequency at
U1(1) is less than or equal to the 500 kHz reference frequency at U1(3), U1(2) goes TTL low. ATTL
fow at U2(4) is necessary but not sufficient to disable the search waveform on A6.

8-171. The third input to the NOR gate on U2 is the LPOS Slope signal from A6. This signal is TTL
low when the search signal from A6 is sweeping the A4 VCO from low frequencies to high fre-
quencies. Consequently, if a 500 kHz difference frequency is obtained and LPOS Slope is low,
then the offset VCO must be 500 kHz less than the main VCO.

8-172. A8 MAIN VCO ASSEMBLY

8-173. The synthesizer uses two voltage controlled oscillators which are essentially identical in
operation (A8 and A4). The oscillator circuit shown in Figure 8-31 consists of transistor Q1, feed-
back capacitor C7, and varactor diodes CR1 and CR2. Resistors R14 and R13 provide dc bias for
Q1. Capacitor C11 resonates with the inductance of ferrite bead E1 to provide a low impedance
path to ground for frequencies in the range of the VCO, thus eliminating parasitic oscillations.
Transistor Q1, which is operating a common base mode for the VCO frequency range, has a
portion of the output signal at its emitter fed back to its collector via capacitor C7. This positive
feedback sets up oscillations at a frequency equal to the parallel resonant frequency of the tank
circuit formed by varactor diodes CR1 and CR2 and the inductance of a metal trace on the A8
board. By changing the MAIN VCO CONTROL voltage at A8{1), the capacitance of the varactors
change which changes the resonant frequency of the tank circuit and hence the frequency of
oscillation. The modulation sensitivity of the VCO is approximately -12.5 MHz/volt. For a MAIN
VCO CONTROL voltage at A8(T) of +2 volts, the VCO frequency should be approximately 300
MHz while a control voltage of -2 volts results in an output frequency of approximately 350 MHz.

8-174. A voltage regulator, consisting of 11-volt Zener diode CR3, transistor Q2, resistors R21,
R22, R23, and capacitor C1, is used to provide low noise dc power to the oscillator circuit since
any noise on the power supply of the oscillator will degrade the oscillator’s spectral purity.
Potentiometer R22 is used to adjust the output voltage of the voltage regulator circuitso that the
free-run frequency of the VCO (i.e., the frequency with @ volts at the MAIN VCO CONTROL
A8(T) input) is 325 MHz +2 MHz. The nominal voltage which achieves this free-run frequency is
8.5 volts and is measured at the junction of C20 and CR2. Inductor L8, capacitors C23 and C16, and
resistor R19 provide further filtering for the dc power to the VCO.
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8-175. The output of the VCO is sent to three buffer amplifier U1, U2, and U3. Capacitor C4isa
dc blocking capacitor. The differential transistor pairs contained in U1, U2,and U3 provide +6 dB,
+8 dB, and +6 dB gain, respectively. The gain is determined by the dc current flowing through the
emitters of the transistors. This current is set by the networks connected to pin 3 of the IC.
Decoupling networks L7 and C15, L1 and C3, L4 and C8, L11, C22, C24, C25, C26 isolate the -5.2
volt power from the RF signal. Decoupling networks L5 and C10,12and C5, L9 and C14, and 112,
C18, C27, €28, C29 isolate the +5 volt power from the RF signal. The output of each buffer
amplifier, after removal of the dc component by dc blocking capacitor C17, C6, or C12, is trans-
mitted to other parts of the instrument over a 50Q microstrip transmission line. The ground plane
of the microstrip board is connected to the ground plane of the motherboard. The output at
XAB8(5) and XA8(3) should be approximately 250 mV rms while the output of XA8(7) should be
approximately 500 mV rms.

8-176. A9 MAIN LOOP AMPLIFIER ASSEMBLY

8-177. The two variable duty cycle pulse outputs from the phase detector on A10, Main A¢1
and Main A¢2, are summed and integrated by U2 on the A9 Main Loop Amplifier assembly,
shown in Figure 8-32. Bidirectional switch U3(B, C, and D) controlled by D flip-flop U1B,
selects the compensation for the phase-locked loop by selecting one of two feedback paths
around operational amplifier U2 and by selecting one of two low pass filters in the output.
When the HP 5343A is searching for an input signal, the wideband filter is selected. When
the HP 5343A is making an actual measurement, the narrowband filter is selected.

8-178. When the least significant bit of the data bus from A14(D#), is a logic 1 and the LPD
Write address is decoded on A14 so that LPD Write goes high, then U1(8) goes low which selects
the wideband filter consisting of inductors L1, L2, capacitors C2, C12, C16, C11, and C1. With
U1(8) low and U1(9) high, transistor Q3 is turned on and provides +5.6 volts to control pins U3(6)
to turn on the switch; transistor Q2 is turned off, thus providing a -5.6 volt level to control pins
U3(5) and U3(12) to turn off the switch.

8-179. When D@ is a logic # and LPD Write goes high, U1(9) goes low and U1(8) goes high. This
selects the narrowband filter consisting of L3, C8, C9, and C10 and also selects the R15 feedback
resistor connected to U2. With U1(9) low, Q2isturned on so that +5.6 volts is applied to control
pins U3(5) and U3(12) to turn on the switch. With U1(8) high, Q3 is off and -5.6 volts is applied to
control U3(6) to turn off the switch.

8-180. The voltage regulator consisting of transistor Q4, diode CR4, resistors R10, R11, and
capacitor C17 converts +15 volts to +5.6 volts and the voltage regulator consisting of transistor
Q1, diode CR1, resistors R1, R3, and capacitor C3 converts -15 volts to -5.6 volts.

8-181. A10 DIVIDE-BY-N ASSEMBLY

8-182. The A10 Divide-by-N assembly is essentially a programmable frequency divider and
phase detector. As shown in Figure 8-33 the output of the A8 Main VCO entersatDIV N XA10(8),
and is initially divided by two by the ECL D flip-flop U6. The divider chain formed by U12, U9, U13,
U14, and U8 divides the output of U6(4) by N. The division factor N is programmed from the A14
Microprocessor assembly via the data bus lines. The output of the divider chain goes from
U8 through U3B to the U2 phase comparator where it is compared to a 50 kHz reference fre-
quency. The phase error outputs of the U2 phase comparator, MAIN A¢1 and MAIN A2,
are conditioned by the A9 Main Loop Amplifier and cause the A8 MAIN VCO to go to that fre-
quency which, when divided by N in the divider chain on A10, produces a 50 kHz output.

8-183. Registers U10, U15, and U7A provide storage for the BCD encoded N data sent from A14
and registers U16, U11, and U17 provided buffer storage for the N data. Decade divider U1 out-.
puts a 50 kHz reference frequency to U2 against which the N divided VCO frequency is compared.
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8-184. The N divider chain formed by U12, U9, U13, U14, and U8 is programmed by the A14
Microprocessor assembly with a 4-digit positive-true BCD encoded number which is the 9’s
complement of the desired main VCO. frequency. The main VCO frequency may be pro-
grammed with 100 kHz resolution. To program the main VCO to a frequency of 342.6 MHz, for

example, the program would want N to be 6573 (9’s complement of 3426). The actual overall
division factor is - :
342.6
0.050 _ 9832
8-185. Since the data bus is only 8-bits wide, the 4-bit BCD encoded N number is divided into
two 2-bit bytes. The two more significant bits form the upper byte and the two lower significant
bits form the lower byte. The upper byte is first loaded into U17 when LSYH, decoded on A14,
goes high. Since the range of VCO is 270 to 380 MHz, the most significant digit of the N number
will be either a6 or 7 (9’s complement of 3 and 2, respectively). In BCD, this means that only the
| least significant bit of the BCD encoded most significant digit of the N number need be sent. If
| the most significant digit of N is 6, then the D4 input will be alow. If MSD of Nis 7, then D4 will be
: l high. U7A stores the D4 bit and presents it to U8 which represents the most significant digit of
?
|
!

the N number.

8-186 The lower byte is loaded into U16 and U11 when LSYL, decoded on A14, goes high. The
| data, which has been temporarily stored in U16, U11, and U17, is next transferred to U10, U15,
! and U7A by the operation of U4A and U4B. When LSYL goes high, a high is clocked into U4A(5)
and is presented to U4B(12). The next positive transition at U4B(11) causes U4B(8) to go low,
: which clears U4A(5). The following positive transition at U4B(11) then clocks U4B(8) high. The
| low to high transition of U4B(8) loads the data into U10, U15, and U7A. Figure 8-12 shows the
j timing of this operation.

e, N R B

| TRANSFERS DATA

{ u4B(8)

U4A(S)

LSYL

¥ Figure 8-12. Data Transfer Timing in A10 Circuit

8-187. For example, if the program wants to set the main VCO to 342.6 MHz, the following data
would be sent:

é D7 D6 D5 D4 D3 D2 D1 D@ CONTROL SIGNAL
N 1 d* d* f1 0 1 ) 1 LSYH _,_I_
results in 6 in U8 5 (9’s complement of 4)

{9’s complement of 3)

tnot check if 1 (check if = 9)

§
f
|
f *don’t care digits
! This wouid be followed by:

[r'} D7 Dé D5 D4 D3 D2 D1 D@
bt g 1 1 1 g 0 1 1 LSYL | |
7 (9's complement of 2) 3 (9's complement of 6)

8-51
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8-188. The most significant bit in the upper byte is used to indicate the CHECK condition. If
U17(12) is low, the D flip-flop U5 is enabled and the output of U6 is again divided by two. In
CHECK mode, the main VCO is programmed to 300 MHz. The CHECK signal at XA10(17) is 300
MHz divided by four so that the 5343A displays 75 MHz in CHECK. In CHECK, the following out-
puts should be present:

U16(15) 1 LSB

U16(10) (] Least significant BCD digit
U16(2) ) (9's complement of #)

U16(7) 1 MSB

U11(7) 1 LS8 )

U11(2) ) L

U1(15) p Digit 2 (9’s complement of @)
U11(10) 1 MSB

U17(2) 1 LS8 )

81;2;; g Digit 3 (9’s complement of 9)
U17(10) 1 MSB

u17(15) 0 — Most significant digit
U17(12) ] — CHECK

8-189. Before the divider chain formed by U12, U9, U13, U14, and U8 can be explained, the two
following divide-by-N techniques must be discussed:

a. Two modulus prescaler technique.
b. A counter (divider) chain utilizing 9’s complement.

8-190. Two Modulus Prescaler Technique

8-191. The two modulus prescaler technique is illustrated below.

HIGH AFTER
(P+1) X D INPUT PULSES

b

SCALER N
CONTROL ™" DISABLES +D CTR
DISABLE
/ PROGRAMMABLE PROGRAMMABLE
2 MODULUS COUNTER ) COUNTER
fin, ——} PRESCALER D || +Np - fout
+P OR (P+1) {COUNTS DOWN (COUNTS DOWN
TO ZERO) TO ZERO)

fin/P OR fin/(P+1) (&11)

8-192. At first, the scaler control line is set to a low level so that the two modulus prescaler can
operate as a + (P+1) prescaler. Therefore, it generates a pulse every P+1 input pulses. After
(P+1) XD input pulses occur, the second counter (+D) reaches zero since it was preprogrammed
to D at first. When the content of the second counter (+D) gets to zero, it generates a pulse which
changes the level of the scaler control line high and disables the +D counter (itself) at the same
time. So, actually, the output of +D is not a pulse but a level change. Therefore, after this change
occurs, the =D counter stops counting and keeps the new state which lets the two modulus pre-
scaler operate as a <P prescaler.
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8-193. When the level change occurs, the content of the +Np counter (which was prepro-
grammed to Np) is Np-D since D pulses have passed by so far. So, the +Np counter will reach zero
after receiving (Np-D)eP input pulses (fin). As soon as the +Np counter gets to zero, it generates
a pulse at fout terminal.

8-194. Therefore, the total input pulses (fin) necessary to get one output pulse is:
(P+1)eD+pe(Np-D) (M

8-195. For example, if we choose 10 as P and 100A + 10B + C as Np, equation (1) becomes as
follows:

11D+10(100A+10B+C)-D
=1000A+100B+10C+D (2)

NOTE

The output is also used as a loading pulse to initiate
the next dividing cycle.

8-196. Now, we have a complete programmable divider chainwhich can be program}ned toany
dividing ratio expressed by equation (2). The only limitation on this technique is as follows:

Np=D ’ 3)

8-197. This limitation doesn’t matter for our application because NP=299=>9=D.

8-198. Counter (Divider) Chain Utilizing 9s Complement

8-199. A counter chain utilizing 9's complement numbers is illustrated below. In the explana-
tion above, we used down counters to achieve +D and +Np. In the actual circuit, however, up
counters (74L5160) are used for that purpose. The up counter generates a positive pulse when
used for that purpose. The up counter generates a positive pulse whenitreaches astate9. There-
fore, a divide-by-D can berealizedif it is preprogrammed to9-D at first. Then, it generates a pulse
after getting D input pulses. One comment to note is that after generating an output pulse (after
getting D pulses), it will operate as a divide-by-10 divider unless it is present (loaded to D again).

+10 ENABLE (DURING LOADING)

~—D Qb
urg
CLK 5
CLR Q
<10 ENABLE (DURING Ngj
by
DECODE 7
LCAD
DISABLE
TC
O e
vz us U3 U4 us u3s L—>
fin —o ——| P> o 8 A
19, 11 0 C E:} A Tout
a U
t J
o c A

Remarks: TA, TB, and TC are outputs of +A, +B, and +C.

TC for +A is look forward connection.

+B and +C operate as divide-by-10 after their first dividing cycle.

A, B, C, and D are numbers to be loaded.

U9 is preset to 9 in check. Output is high so it is always disabled and

always =10.

BAWwh
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8-200. A two-pulse period of fi is used to load the divider chain since one pulse period is not
long enough to load the divider chain. The load pulse is provided by U7B. As soon as the fout
pulse (negative pulse) appears, LOAD goes low because of CLR input and stays low when the
next f1 pulse comes in because of the low input to D input. LOAD goes high when the second f1
comes in because of a high input to D input. As long as LOAD is low, the counter chain is in-
hibited and the state of each divider agrees with the number to be loaded. Since we use a two-
pulse period for loading, we have to decode 997 (999-2) for the +Np chain to geta correctdividing
ratio as a whole. The BCD output of U13 is decoded to detect 7 for this purpose. The output of
U8 which corresponds to 99X (X = don’t care) is AND’ed with the decoded 7 to get the fout pulse.
Since a NAND gate is used, the output pulse is a negative pulse.

8-201. When CHECK mode is selected, the MPU writes to the A10 Divide-by-N assembly to
enable D flip-flop U5 and to select a 300 MHz main oscillator frequency. With LSYNH! going low,
bit D7 low at U17(13) is clocked in to cause U17(12) to go low, thus enabling U5(+2). When CHECK
is not selected, U17{12) is high so that U5 is disabled and the CHECK output at XA10(11) is
inhibited.

8-202. A11 IF LIMITER ASSEMBLY

8-203. The A11 IF Limiter assembly, shown in Figure 8-34, provides an additional 14 dB gain to
the IF signal over a bandwidth of 0.1 to 175 MHz. For high amplitude signals, the output of A11
is amplitude limited. The 14 dB amplification is provided by differential pair U2. Potentiometer
R1, “AMP”, is used to maximize the gain through U2 by balancing the currents through the
differential pair. The 75 MHz CHECK signal from A10 enters the IF circuitry at XA11(7, 7). CHECK
should not be selected when a signal at the APC-3.5 input connector is present.

8-204. The A11 assembly also generates a LPWR RST signal which is not used in the 5343A.

8-205. Asshown in Figure 8-34, detecting diode CR1 and capacitor C2 detect the negative half-
cycle of the IF signal. This dc level is sent to voltage comparator UTwhich compares the detected
level with a reference level set by the “DET” potentiometer, R14. For input signals greater than
approximately -15 dBm, the detected IF appearing at U1(3) will be more negative than therefer-
ence voltage at U1(2) and the output at U1(7) will be TTL high. When the input level to the
counter drops below about -15 dBm, U1(7) will go TTL low which means that LPWR RST is low.
The LPWR RST signal is provided for possible use in future applications.

8-206. A12 IF DETECTOR ASSEMBLY

8-207. The A12 IF Detector assembly shown in Figure 8-35, further amplitude limits the IF signal
by amplifying it an additional 28 dB before sending it to the A13 Counter assembly to be counted.
A level-detecting diode detects if the inputsignal level is of sufficient amplitude to be counted.
A digital filter provides two outputs which indicate: 1) the IF isin the range of 32 MHz to 126 MHz,
and 2) the IF is in the range of 22 MHz to 128 MHz. The program reads these filter outputs and
stops the sweep when the IF is in the range of 32 MHz to 126 MHz. The 22 MHz to 128 MHz output
is latched and is reset if the input power to counter drops below a preset level or if the IF leaves
the range of 22 MHz to 128 MHz. This output is examined at the conclusion of the N determi-
nation routine to insure that the count during the prs was not invalidated by a power drop-out
or excessive FM deviation.

8-208. The IF signal enters differential pair U2 and is amplified by approximately 14 dB. The
output at U2(5) passes through a 125 MHz low pass filter formed by C5, L1, C10, L2, C7, and is
detected by CR1 and C1. The voltage across C1 is presented to the inverting input of voltage
comparator U1, which, due to the positive feedback provided by resistor R9, exhibits approxi-
mately 5 mV hysteresis. The OFFSET potentiometer R7 is adjusted so that the output of U1(7) goes
low when the input signal to the counter drops below -32 dBm (for a 1 GHz input).
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8-209. The other IF output of U2, (pin 8), is ac coupled through C11 to differential pair U4
where it is amplified by another 14 dB. Potentiometer R12, (B2) is used to equalize (balance) the
currents through the two emitters of the transistor pair. This is done by adjusting R5 for maxi-
mum gain through the stage. Potentiometer R2, (B1) is adjusted in a similar manner. U4 has two
outputs: U4(5) and U4(8). The output at U4(5), IF COUNT, appears at XA12(8) and is sent to
the A13 counter to be counted. The output at U4(8) is ac coupled by capacitor C16 to a
digital filter.

8-210. The digital filter consists of U6, U5, U10, U8, U9, U11, U14, and U15. The filter counts the
IF signal for a period of 4 microseconds and, based on the number of counts totalized during the
4 microseconds, sets two qualifiers which indicate if the IF is within the necessary frequency
range. The counters are reset every 8 microseconds and the counting of the IF begins again. This
process of counting the IF for 4 microseconds, setting the qualifiers, and resetting the counters
after 8 microseconds occurs continuously.

8-211. The IF signal output is prescaled by 4 in U3A (+2) and U3B (+2). The ECL output of U3(15)
is translated to TTL levels by transistor Q1. This signal is then counted for 4 microseconds. The
NOR gate U6A is enabled for a period of 4 microseconds by U6(2) going low for 4 micro-
seconds. This 4-microsecond gate is generated by divider U15 which divides a1 MHz input by 8.
The input is from the A18 Time Base Buffer. During the 4-microseconds gate time; the count is
totalized by binary counters U5 and U10. The contents of the counters are decoded by U8, U9
such that if the IF frequency is in the range of 32 MHz to 126 MHz (the U5 and U10 counters
count 32 to 126 counts during the 4-microsecond gate), U6(13) [TP5] will be high. If the IF is in
the range of 22 MHz to 128 MHz, U6(10) {TP6] will be high. Dual flip-flop U13 is loaded with
this qualifier information every 8 microseconds by a clock signal from U11(12) [TP4]. After a
1-microsecond delay, the U5, U10 counters are reset by a low level from U14(6). Figure 8-13
shows the timing for the filter.

v
“GATE" -t 4 s —ota— 4 us —f
UE(2)
ov e

i | |

1 | |
u6(1)

K] ] |

— lg— Sus 1 1

av _ ! ! i

Sus
“Transfer”
TP4
ov T : |
Load U13 |
N ol b Suis I {
“Reset” +4V |
U14(6) Sus
ov
Reset U5, U10

Figure 8-13. Filter Timing on A12 IF Detector

8-212. When the instrument is sweeping, the A14 Microprocessor issues LPDREAD which
enables the three-state buffer/driver U12, and data from A12 is placed onto the data bus. The
32—126 MHz detector output (D6) is examined and when D6 is low (TP8 high), the micro-
processor stops sweeping the main oscillator. After the sweep has stopped, the microprocessor
issues LPDWRT which sets the U7(11) output of the latch formed by U7C and U7D to the low state.
U7(11) [TP10] goes low when LPDWRT goes low since U13(5) is high (since U6(13) is high, then
U6(10) must also be high).
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8-213. The program then begins the N determination. At the conclusion of the N determi-
nation, the microprocessor sends LPDREAD and examines the latched 22—128 MHz detector D7.
If the input power has dropped below -32 dBm or if the IF has exceed the range of 22 MHz to-
128 MHz, then U13(5) will have been low at some time and the U7(11) output of latch U7C, U7D
will have been reset to a high. If the D7 bit read by the microprocessor is low, then the N determi-
nation is considered invalid and the sweep routine is re-entered at a point 100 kHz lower in fre-
quency than when it previously stopped searching.

8-214. The D4 bit output of U12(7) to the MPU to indicate an overload input signal is not
used in the 5343A.

8-215. A13 COUNTER ASSEMBLY

8-216. The IF Count signal enters the A13 Counter Assembly shown in Figure 8-36 at XA13(17)
and is capacitively coupled via C10into the main gate of the counter, UT1C. U11is a high-speed
ECL AND gate. When U11(9) and U11(10) are both low (-0.8V = high; -1.5V = low), the gate is
enabled and the IF Count signal is passed through the gate to be counted. Flip-flop U4B selects
either the IF Count signal at XA13(17) or the Direct B signal from the direct count amplifier at
XA13(14) to be counted. If in direct count mode, the microprocessor sets the D1 bit to logic @ and
writes to the counter so that LCTRWRT (low counter write) will clock a logic #into U4(9). When
operating in the 500 MHz—26.5 GHz range, D1 will be logic 1 and the U4(9) output will be a
logic 1. This enables U11B and disables U11C.

8-217. There are two operating modes, one during and one after acquisition. During acquisition
the A5 multiplexer is switched between the two LO’s. In synchronism with the A5 multiplexer
switching, the IF signal on the A13 Counter assembly is switched between counter A (U17, U13,
and U1) and counter B (U18, U14, and U2). Thus, counter A accumulates counts only during the
time that the main VCO is producing the IF and counter B accumulates counts only during the
time that the offset VCO is producing the IF. After acquisition, the pseudorandom switching
between VCO'’s stops and the multiplexer selects the main VCO. The IF is then measured by
counter A with a gate time determined by the desired resolution.

8-218. The LO Switch signal comes in at XA13(8) and, after passing through TTL to ECL con-
verters, drives U12A and U12B to switch the IF between counter A and counter B. When LO
Switch is high, counter A is selected and when LO Switch is low, counter B is selected.

8-219. The 8-decade channel A counter consists of decade counter U17 (the least significant
decade), decade counter U13, and 6-decade counter U1. The 8-decade channel B counter con-

sists of decade counter U18 (least significant decade), decade counter U14, and 6-decade
counter U2.

8-220. To output the contents of the 8 decades to the microprocessor, each counter has outputs
which pass through multiplexers. The counter A multiplexer consists of 4-line-to-1-line data
selectors U5SA, USB, U9A, U9B. The counter B multiplexer consists of U6A, U6B, U10A, and U10B.
if the LCTRRD (low counter read) signal goes low and if A5 = logic 1, then the A counter multi-
plexer is enabled (otherwise the three-state outputs are in the high Z state) and the contents of
the A counters are output on the data lines to the microprocessor. With LCTRRD low and the
A5 = logic @, then B counter multiplexer is enabled and its contents are output on the data lines.
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8-221. After passing through main gate U11, the signal is switched to either the A counter or the
B counter by gates associated with <2 flip-flop U12A and U12B. ifthe A counter is selected, the IF
signal is divided by 2 by U12B and divided by 2 again by U16B. The output of U16B(14) passes
through ECL to TTL level converter U15. The outputs of these first two binaries are connected
to the “@” data inputs of the multiplexer and are read first by the microprocessor.

8-222. For example, the output of the first binary in the A counter chain [U12B(14)] is con-
nected,via an ECLto TTL converter,to U9A(6). Consequently, the state of the A counter’s two least
significant binaries is read by the microprocessor by sending LCTRRD low, A5 = logic 1, and
A3 = A4 = logic 1 (the inverter U7 causes the “@” data inputs of the multiplexer to be con-
nected to the multiplexer outputs). The outputs of the first decade counter following the
binaries are read in a similar fashion. These outputs are connected to the “1” data input of
the multiplexers. For example, to read the first decade of the A counter, LCTRRD goes low
with A5 = logic 1, A3 is set to logic @ and A4 is set to logic 1 (because of the inversion, the “1”
data inputs to the multiplexers are selected). To read the last six decades, the “3”” data inputs of
the multiplexers are selected by setting A3 = A4 =logic 0. The A@, A1, and A2 address lines used
to address the decades in U2 (if A5 = logic 8) or U1 (A5 = logic 1). To address the least signifi-
cant decade in U1, for example, the logic state of the address lines would be:

LCTRRD A5 A4 A3 A2 A1 A9
[ 1 /] 2 1 1 1

8-223. The Direct A input at XA13(7) is the output of the first high-speed binary located on the
A3 Direct Count Amplifier. The Direct B input is the output of the second high-speed binary on
A3and it drives the A counter when making direct count measurments. The state of the first and
second binaries on A3 are connected to the “@” data inputs of U5A and U5B on A13 and are read
first for direct count measurement. The state of the +4 output from A3, which causes the output
of A13U11C(4), passes through an ECL to TTL converter formed by Q2 and Q3 before going to
U5B(10). Therefore, in direct count, the signal is divided by 4 on A3 and then divided by 4 in
U12A, U16A on A17, before passing to the decade counters U17, U13, and U1.

8-224. After counting, the decades are reset by writing to A13 counter board with D@ = logic 0.
This causes U4(5) to go low to reset U18, U17, and U13. U4(6) goes high to reset U2 and U1 as
well as U12 and U16.

8-225. A14 MICROPROCESSOR ASSEMBLY

8-226. The A14 Microprocessor (MPU) assembly shown in Figure 8-37 contains the micro-
processor, address bus and data bus drivers and decoder circuits. This assembly controls the
measurement cycle, performs numerical computations for frequency measurements, and
interfaces with many of the other assemblies.

8-227. The A14 MPU assembly uses the Motorola 6800 MPU (U10). The application in the HP
5343A is described in the following paragraphs. The memory circuits (ROM and RAM) for
the MPU are contained on A16 Memory and Sweeper Control assembly.

8-228. Microprocessor Operation

8-229. The HP 5343A uses U10 for control and computation purposes. An expanded block dia-
gram of U10is shown in Figure 8-74. The 16-bit address bus allows the MPU to address up to 64K
memory locations. The data bus is 8 bits wide and is bidirectional. Data on the busis read into the
internal MPU registers when the Read/Write control line is low. All operations are synchronized
to a two-phase nonoverlapping 1 MHz clock, ¢1 and ¢2. Each instruction requires at least two-
clock cyles for execution. The HP 5343A utilizes the following additional 6800 control lines:
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Figure 8-14. A14U10 Expanded Black Diagram

RESET — This input is used to reset and start the MPU from a power-down condition,
resulting from a power failure or an initial start-up of the processor. If a positive edge is
detected on the input, this will signal the MPU to begin the reset sequence. This will start
execution of a routine to initialize the processor from its reset condition. All the higher
order address lines will be forced high. For the restart, the last two (FFFE, FFFF) locations
in memory will be used to load the program counter. During the restart routine, the
interrupt mask bit is set and must be reset before the MPU can be interrupted by IRQ.

NONMASKABLE. INTERRUPT (NMIj — A low-going edge on this input request that a
nonmask-interrupt sequence be generated within the processor. As with the INTER-

RUPT REQUEST signal, the processor will complete the current instruction that is being
executed before it recognizes the NMI signal. The interrupt mask-bit in the Condition
Code Register has no effect on NMI. The Index Register, Program Counter, Accumu-
lators, and Condition Code Register are stored away on the stack. At the end of the cycle,
a 16-bit address will be loaded that points to a vectoring address which is located in
memory locations FFFC and FFFD. An address loaded at these locations causes the MPU
to branch to a nonmaskable interrupt routine in memory. NMI has a high impedance
pullup internal resistor, however, a 3 KQ external resistor to Vce should be used for
wire-OR and optimum control in interrupts. Inputs IRQ and NMT are hardware interru pt

fines that are sampled during $2 and will start the interrupt routine on ¢1 following the
completion of an instruction.
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c. Data Bus Enable (DBE} — This input is the three-state control signal for the MPU
data bus and will enable the bus drivers when in the high state. This input is TTL
compatible; however in normal operation, it would be driven by the phase two clock.
During an MPU read cycle, the data bus drivers will be disabled internally. When it
is desired that another device control the data bus such as in Direct Memory
Access (DMA) applications, DBE should be held low. .

d. TNTERRUPT REQUEST (IRQ) — This level sensitive input requests that an interruptsequ-
ence be generated within the machine. The processor will wait until it completes the
current instruction thatis being executed before itrecognizes the request. At thattime, if
the interrupt mask bit in the Condition Code Register is not set, the machine will begin an
interrupt sequence. The Index Register, Program Counter, Accumulators, and Condition
Code Register are stored away on the stack. Next the MPU will respond to the interrupt
request by setting the interrupt mask bit high so that no further interrupts may occur. At
the end of the cycle, a 16-bit address will be loaded that points to a vectoring address
which is located in memory locations FFF8 and FFF9. An address loaded at these locations
causes the MPU to branch to an interrupt routine in memory. The HALT line must be in
the high state for interrupts to be recognized. The IRQ has a high impedance internal
pullup; however, a 3 KQ external resistor to Vec should be used for wire-OR and
optimum control of interrupts.

e. Valid Memory Address (VMA) — This output indicates to peripheral devices thatthere s
avalid address on the address bus. In normal operation, this signal should be utilized for
enabling peripheral interfaces. This signal is not three-state. One standard TTL load and
30 pF may be directly driven by this active high signal.

f. Read/Write (R/W) — This TTL compatible output signals the peripherals and memory
devices whether the MPU is in a Read (high) or Write (low) state. The normal standby
state of this signal is Read (high). Three-state Control going high will turn Read/Write to
the off (high impedance) state. Also, when the processor is halted, it will be in the off
state. The output is capable of driving one standard TTL load and 130 pF.

8-230. The MPU (U10) is driven by a two-phase clock, ¢1 at U10(3) and ¢2 at U10(37). As shown
in Figure 8-37, the two-phase clock is derived from the 4 MHz input at U12(1 and 2).

8-231. The address outputs of U10 pass through three-state inverting line drivers U6 and U7.
Since the Bus Available control line, U10(7), is low, the three-state drivers are always enabled.
(In direct memory access (DMA) applications, which are notimplemented in the HP 5343A, Bus
Available goes high indicating that the MPU has stopped and that the address bus is available.)
The address lines drive ROMsU6and U9and RAMs U11and U14on the A16 Memory and Sweeper
Control assembly. The RAM occupies 256 memory locations from @080 to B@FF. To see how this
is implemented, consider what happens when the address 8880 is output by the MPU:

A15 A14 A13 A12 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A
6 6 0 0 ] g g 4@ 1 ¢ 6 o0 ¢ 0 9 0

~~ -’ o’
S 2gl v g

] g 8 a

After going through the inverting line drivers U6 and U7, the address lines become:

A15 A14 A13 A12 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A8

1 1 1 1 1 1 1 1 a 1 1 1 1 1 1 1

- — e

F F 7 F

The address lines go to the memory circuits on A16 Memory and Sweeper Control assembly.
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8-232. The address lines are decoded by device decoding circuitry on A14. In some instances,
further decoding occurs at a particular device (for example, on the A13 Counter assembly). The
MPU treats an external device just like a memory location. To pass information between the
registers of the MPU and the registers of an external device (such as the countregisters on the A13
Counter assembly), the program writes or reads data from (or to) the location associated with the
device. Address decoding circuitry decodes the address output from the MPU and generates a
strobe which enables the register on the device. For example, to read data from the A1keyboard,
LKBRD goes low which enables the three-state bus driver ATU23 to drive the data bus and send
keyboard information back to the MPU. The address location assigned to reading the keyboard
is 8010. When 0010 is output by the MPU, address decoding causes U17(7) to go low. Since only
one device can drive the data bus at a time, all other device code outputs are high (so that the
device buffers on these devices are in the high Z state). To see how 0618 causes U17(7) to go low,
consider that the inverted address lines at the output of inverter buffers U6 and U7.

A15 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A6
1 1 1 1 1 1 1 I | 1 8 1 1 1 1

Since A, A1, and A2 are all high, these inputs to U17 will cause 7 to be decoded and U17(7) to go
low provided that the control inputs U17(4) and U17(5) are both low. U17(5) is low (ground)
and U17(4) is low when U16 decodes the address output by the MPU and the address in the
range of 8818 to 8817. U16(11) is low when U16(14) is high and U16(13) is low, provided that the
control input U16(15) is low. Since inverted A3 is high and inverted A4 is low, the U16(11)
output will be low provided that U16(15) is low. U16(15) is low since U20A is enabled by AS5,
VMA:¢2 and U14(7) output. Inverted A15, A14, A13, A12, A11, A10 all high is decoded
by U13A and U13B. A9 is also high. Thus U14 is enabled. Since inverted A8, A7, A6 are all high,
the decoded7 output U14(7) goes low. Insummary, U14(7) goes low only when inverted A15, A 14,
A13, A12, A1, A10, A9, A8, A7, A6 are all high. Inverted A5 high, A4 low, A3 high is decoded
by U21. Inverted A2, A1, and A@ all high is decoded by U17.

8-233. The eight bidirectional data bus lines coming out of U10 pass through octal transceiver
U5 which allows each line in the data bus to be isolated for troubleshooting purposes. Two
U10 data lines are connected to ground via CR1and CR2 (these lines connected to ground only
when LFRERUN (TP4) is grounded), to cause a CLB (clear accumulator B) instruction to be
presented to the MPU. This causes the MPU to continuously increment the addresses on the
address bus from the least significant address (8008) to the most significant address (FFFF) for
diagnostic purposes when using the 5004A Signature Analyzer. With U5 isolated, feedback is
broken between the ROM outputs and the MPU inputs which is a necessary condition for taking
signatures with the HP 5004A Signature Analyzer. If LXROM (Low External ROM) is grounded,
the ROM'’s will be disabled and the address lines can now be used to drive external memory
residing in the upper 32K of the memory map.

8-234. The power-up reset circuitry formed by Clock Driver U12 provides a low reset pulse to
the MPU reset input U10(40) and a LDVRST output to the A2 Display Driver to blank the display
during power-up.

8-235. The eight data lines pass through bidirectional inverting octal transceiver U5. When
data is being written out to the external devices (or to RAM), U5(34) goes low which causes
U15(7) and U5(1) to go high thereby enabling the drivers which write to external devices.
When data is being read from external devices (or RAM), U5(34) goes high and U5(1, 19) go
low. This enables the drivers in U5 which read data from external devices.

8-236. A15 OPTION 011 HP-IB ASSEMBLY

8-237. The A15 Option 011 HP-IB assembly is described under OPTIONS in paragraph 8-312.
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8-238. A16 MEMORY AND SWEEPER CONTROL ASSEMBLY

8-239. The A16 Memory and Sweeper Control assembly as shown in Figure 8-39, contains two

separate groups of circuits. One group is the memory circuit for A14 MPU and the other group is
the trigger circuit for control of an external, compatible sweeper.

8-240. Memory Circuits

8-241. The memory consists of ROMs U6 and U9, each containing 4K bytes. RAMs U11 and
U14 provide 256 4-bit bytes each, for a total of 256 8-bit bytes, of which 128 are used.

8-242. The memory circuits are connected to the bidirectional data bus via transceiver
U2, which controls the direction of data flow. Pin 19 of U2 must be low (enable) and
pin 1is high or low (HR/LW for High Read/Low Write) to determine direction of data flow.
Pin 19 is low when the proper conditions are met at AND gate U15B. This gate requires a
timing signal input (VMA-¢2) and an input from ROM/RAM decoder OR gate U13.

8-243. The ROM/RAM decoder OR gate U13 is enabled by the RAM enabled output, U15(8),
which is decoded from the address lines LAB—LA15 via U12, U15A, C and U3D. OR gate U13
is also enabled by the ROM enable output, which is-decoded from address lines LA12—LA14
via U7 and U10. Either the RAM or ROM enable output results in a low signal to enable
transceiver U2 on the data bus. The decoded output of U8 is not used in the 5343A and U8 is
disabled at U8(4). '

8-244, Trigger Circuits

8-245. The trigger circuits, provided for use with an external, compatible sweep oscillator,
consist of multiplexer U17, flip-flop U16 and driver U18.

8-246. Multiplexer U17 decodes address lines LAO, LA1, and LA2 to output the signals labeled
0028 (pin 7) and 0029 (pin 9). The VMA-¢2 signal and LPWR signal from the MPU are used to
enabled U17.

8-247. Driver U18 is connected by wires to rear panel connectors to provide a control inter-
face to an external compatible sweep oscillator. Pin 14 of U18 receives a trigger from the
sweep oscillator, labeled SWPA(T) on the A16 board. Pin 3 outputs a sweeper lock signal
labeled SWPB(L) on the board. (These signals may be monitored at test points at the top of the
board.) The sweeper output is connected to the 5343A front panel input connector.

8-248. When the SWP M button on the 5343A front panel is pressed, the LPWR and VMA-¢2
signals enable U17 to output 0028 to enable the driver U18. This results in signals to the data bus
that cause the MPU to look for atrigger from the sweeper. The SWP M key LED flashes to indicate
the mode is operating. When a trigger occurs, the 5343A takes a measurement during which time
the lock signal is sent to the sweeper to lock the sweep signal, as shown below.

TRIGGER Trigger signal from sweeper goes TTL low, then
_!—l_ Lock signal to sweeper goes TTL low during the
LOCK ! measurement.
— —
] 1
—MEASUREMENT—

8-249. The Lock signal to the sweeper is generated by the 0029 output of U17 which clocks
the U16 FF. The output of U16 to pin 2 of U18 provides the low SWPB (L) Lock signal. When the
measurement is completed, FF U16 is reset and the Lock signal is released (high).

Service
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8-250. A17 TIMING GENERATOR ASSEMBLY

8-251. The A17 Timing Generator shown in Figure 8-40, has the following functions: during
acquisition, it generates the pseudorandom sequence used to switch the A5 Multiplexer and the
A13 counters for N determination; after acquisition, it generates gate times for the measurement
of the IF on A13; between measurements, its sample rate circuitry determines when to begin a
new measurement.

8-252. The D@ through D5 data lines from the microprocessor data bus transmit data from the
microprocessor to the hex D-type register U20 when the LTIM WRT signal (decoded on A14) goes
low. LTIM WRT returning high clocks the data into the register. The data lines also transmit data
back to the microprocessor from hex three-state driver U19 which drives the data bus when
LTIMRD (decoded on A14) goes low.

8-253. Pseudorandom Sequence Generation

8-254. During acquisition, after a countable signal has been detected and the sweep stopped,
the N number must be computed. By measuring the IF1 frequency which occurs when the Nth
harmonic of the main VCO mixes with the unknown frequency and then measuring the IF2 that
occurs when the Nth harmonic of the offset VCO mixes with the unknown, the harmonic
number N can be determined. N equals (IF1—IF2)/500 kHz where 500 kHz is the precise fre-
quency difference between the main VCO and the offset VCO. To speed the process of deter-
mining N, two counters (on A13) are used, counter A and counter B. To prevent coherence
between FM on the unknown signal and the switching rate between counters from causing
an incorrect computation of N, the switching between counter A and B (which is synchronous
with the switching in A5 between the main VCO and the offset VCO) is done in a pseudo-
random fashion. Three different sequence lengths are possible (selected by a rear panel switch).
1) the normal or pseudorandom sequence (prs) which lasts for a total time of 360.4 milli-
seconds (counter A and counter B are open for 163.83 ms each — there’s ~32.8 ms of
“dead” time). This normal prs gives a worst case FM tolerance of 20 MHz peak-to-peak; or
2) the slow prs, which lasts for a total time of 2.096 seconds (counter A and counter B are
open for 524 ms each in addition to 1.048 seconds of “dead” time). This slow prs gives FM
tolerance of 50 MHz peak-to-peak; or 3) the fast prs, which lasts for 22.52 ms (Counter A and
Counter B are open for 10.24 ms each in addition to 2.04 ms of dead time). The fast prs gives FM
tolerance of 6 MHz peak-to-peak. (The acquisition times listed in Table 1-1 are longer than those
listed here due to inclusion of sweep time in Table 1-1.)

8-255. The medium and the slow prs modes of operation are indicated by # (medium) and *
(slow) indicators on the front panel. When the indicators are not lit, the fast prs mode is in
operation.

8-256. To begin the pseudorandom sequence, the microprocessor writes to A17 and sets
U20(15) high (prs enable), U20(12) low (gate time disable), U20(7) high (for 1 MHz prs clock),
and U20(5) high for the slow prs or sets U20(2) high for the medium prs. Both U20(5) and U20(2)
are set low for the fast prs. For the medium prs, a 100 kHz prs clock is used and U20(7) is low.
Decade divider U11 divides down the 1 MHz input to 100 kHz which appears at U16(8). For the
slow prs, a 1 MHz prs cdock is used and U20 (7) is high. Since U11(1, 3) are both high, the
counter is preset to 9 so that U11(9, 8) are both high which enables U16. Thus the 1 MHz input
appears at U16(8) and becomes the prs clock.

8-257. The prs generator consists of shift registers U13, U10, U5, 4-bit counters U2, U1, and
logic gates U6, U3. When U20(15) (prs enable) goes high, the output of U18(6) goes high
which releases the reset signal from all the components of the prs generator and starts the
sequence. To generate the sequence, data is shifted through the shift register formed by U5,
U10, and U13. Feedback taps exclusively “OR” two of the shift register outputs to generate the
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next input. This feedback generates the prs. For the fast pres, U3B(4) is high and U6A is used to
perform the exclusive “OR” function (the output of U13(6) is not used for the fast prs). For the
slow prs, U3A(1) is high and U6B performs the exclusive “OR”. The data is then fed back to the
input of the shift register at U5(1, 2) via inverter U3D.

8-258. The medium prs is 15 bits long and stops after 14 consecutive highs in the sequence are
detected. The slow prs is 20 bits long and stops after 19 consecutive highs in the sequence are
detected. The fast prs is 11 bits long and stops after 10 consecutive highs in the sequence are
detected. The detection of the number of consecutive highs in the sequence is performed by
presettable counters U2 and U1. For the medium prs, “1” is preset into U2 (lest significant
counter) and “15” is preset into U1 (most significant counter) by a low level on U2(9) and
U1(9). When a high appears in the sequence, the U2 counter is incremented by the prs clock at
U2(2). When a low appears in the sequence, U2and U1 are reset to the initial preset conditions
and counting up begins again. After 14 consecutive high in the prs, U2 has counted to “15”
and the carry output U2(15) has enabled U1 so that the 14th clock causes the carrry output
U2(15) to go high. This causes UBA(3) to go low which resets the latch formed by U18C and U18D
so that U18B(6) goes low to reset U13, U10, U5, U2, and U1.

8-259. For the slow prs, operation is similar: this time “12” is preset in U2 and “14” is preset
into U1 so that after 19 consecutive highs in the prs, the carry out of U2 sets U18D(11) low
so that U18B(6) is low and clears the prs generator. For the fast prs, “5” is preset in U2 and
“15” is preset in U1l so that after 10 consecutive highs, the prs generator is deared.

8-260. To allow sufficient settling time for the multiplexer on A5 after switching, 2 micro-
seconds of dead time are added to each transition in the sequence which means that the
transistions of the LIF GATE signal (which enables counter A or counter B on A13) are delayed
with respect to the LO Switch signal which switches the A5 multiplexer and switches between
counter A and counter B on A13 as shown below:

1Tus 1pus Tus 1ps Tus 1us
et e~ - —t— i —e—
COUNTER A
! | | i | |
! 1 1 ! 1 1
! | § | | |
l i i | i 1
1 i 1 1 SELECT H H
LO SWITCH ———— | ! l: COUNTERS | !
! i 1 | | |
1
LIF GATE
WMW N— ——— N e v e
DEAD DEAD DEAD
TIME TIME TIME
COUNTER COUNTER COUNTER B COUNTER A
B ACCUMULATING A ACCUMULATING ACCUMULATING ACCUMULATING

8-261. The dead time in the LIF GATE signal is generated by D flip-flops U9A, U9B, exclusive
“OR” U6D, and D flip-flop U17A. The dead time is generated when U6D(11) goes high for
two periods of the 1 MHz clock. With U6D(11), high, U16B is disabled and the prs clock at
U16C(8) remains high. The reset input to U17A(1) is low during the prs generation so that
U17A(5) is low. When the preset input U17A(4) goes low also, the output goes high for the
time that the preset signal is high (both Q and Q output go high when preset and clear inputs
are both low). When U6D(11) goes high to disable the prs clock for 1 us, U17A(5) goes low for
2 us. The low is presented to U21A(7) and on the next clock at U21A(6), the low at U21A(7) is
clocked into the output so that LIF GATE goes low to enable counting on A13.
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8-262. The timing diagram in Figure 8-15 for the slow prs generation (prs clock = 1 MHz)
will help clarify the operation:
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1ps Tpus
DEAD DEAD
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Figure 8-15. PRS Timing Diagram

8-263. When the prs is over, U18B(6) goes low. When the A17 board is read by the microproc-
essor, LTIM RD goes low and three-state drivers U19 are enabled. If the prs is over, U20(5) is
low and the program detects this, causing the next program segment to be executed.

8-264. Gate Time Generation

8-265. Gate times for measuring the IF signal after acquisition and N determination are gener-
ated by time base generator U15, D flip-flops U17 and U21. To generate gate times from 10 us
to 1-second, the microprocessor writes to A17 to set U20(21) (gate time enable) high, U20(10)
(sets LOW SWITCH to high which selects counter A and the main loop VCO) high, U20(15) low
(prs disabled), and a 3-bit resolution code on U20(7, 5, 2) which selects the division factor
of the decade dividers in U15.
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8-266. For gate time generation, divider U11 divides the 1 MHz clock input to 100 kHz. Since
U18(3) is high, the 100 kHz from U11(9) passes through gate U12D to U15(3). The 100 kHz signal
at U15(3) will be divided by a factor of 100 to 105, depending upon the resolution code at
U15(14, 13, 12) and will appear at the output of U15(1):

U15(14) U15(13) U15(12)  U15(1)

1Hz

10 Hz

100 Hz
1 kHz
10 kHz
100 kHz

 Eumm

SL,mama
(=N~ BRI
DR - - -

8-267. Since U17B(8) is high, the low to high transition at U17(3) clocks a high into U17A(5).
U17A(6) low then presets U17B(8) low so that after one period of the divided U15 output, a
low is clocked into U17A(5). After passing through a TTL to ECL level shifter, the gate signal
is clocked into the high-speed ECL D flip-flop U21A and U218B. U21A and U21B act as the main
gate flip-flop for the counter. U21A is used for measurements in the 0.5—18 GHz range and
U218 for direct measurements below 500 MHz.

8-268. U17A(6) goes low when the gate time has expired and this is sent to three-state driver
U19D(6). When LTIM RD goes low, U19B(3) low indicates to the microprocessor that the gate
time is over and that the program may advance to the next operation.

}i((’ 8-269. Sample Rate Generation
S

8-270. The sample rate rundown is initiated by writing a low into U20(2) followed by writing a
high into U20(2). During the time that U20(2) is low, C17 is charged toward +5 volts through the
saturated transistor Q2. The voltage at the base of Q1 is sufficient to turnon Q1, which generates
a TTL high at U19B(4). With U20(2) high, the charge on C17 is discharged through R9 and the
1 MQ SAMPLE RATE pot R2 (on A2) until the voltage at the base of Q1 turns off the transistor,
thus producing a TTL low at U19C(4). The microprocessor reads this data and upon detecting the
low, advances to the beginning of the measurement algorithm. For infinite sample rate the
SAMPLE RATE pot is adjusted to 1 MQ position so that the leakage through R9 and the SAMPLE
RATE pot is less than the charging current flowing through R24.

8-271. U19E, U19F, and U22 are not currently used but are reserved for future use.

8-272. A18 TIME BASE BUFFER ASSEMBLY

8-273. The A18 Time Base Buffer assembly shown in Figure 8-41, provides logic to select a
10 MHz signal from either the internal 10 MHz standard (A24) or from a 10 MHz external standard
applied to the 5343A rear panel. A rear panel switch generates an LEXT signal which, when TTL
low, disables gate USC (and hence the internal 10 MHz) and enables gate USA which allows the
external standard to pass through gate U5B.

@ 8-274. The 10 MHz output of USB is divided by 10 in U3 to provide a 1 MHz ouptut to A12 IF

Detector and to the prs generator on A17 Timing Generator. Dividers U2 and U1 divide-by-20to
provide a 500 kHz output to the phase detectoron A7 Mixer/Search Control assembly and to the
divide-by-10 circuit on A10 Divide-by-N assembly.
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8-275. A19, A20, A21 POWER SUPPLY

8-276. The power supply used in the 5343A is a high efficiency switching regulator which
is made up of the A19 Primary Power Assembly, the A20 Secondary Power Assembly, and the
A21 Switch Drive Assembly. The ac line voltage is directly rectified on A19. Consequently,
A19 is isolated from the rest of the instrument and care must be exercised when voltage mea-
surements are made on A19. A19 measurements should be made by supplying power to the
5343A via an isolation transformer.

8-277. SIMPLIFIED BLOCK DIAGRAM. Figure 8-16 is a simplified block diagram of the 5343A
power supply. As shown in the diagram, the supply consists of six major elements: an input
rectifier-filter, a pair of push-pull switching transistors (A19Q1, Q2), an RF transformer (A20T1),
output rectifiers and associated linear voltage regulators, a pulse width control feedback
network, and current limiting circuitry.

8-278. VOLTAGE REGULATION LOOP. Regulation is accomplished primarily by switching
transistors Q1 and Q2 under control of a feedback network consisting of the A21U4 20 kHz
oscillator/pulse width modulator, and the switch drive transformers on A19. The schematic
diagram is shown in Figure 8-42. If the 5V (D) output (digital supply) voltage attempts to de-
crease, the 45V sense signal drops which causes an error signal (difference between +5V sense
and +5V reference set by A21R17) to drive a pulse width modulator (part of U4) and increase
the pulse width of the 20 kHz outputs of A21U4. Conversely, for an increase in the voltage of
+5V (D), the pulse width of the A21U4 outputs decrease. The net result of controlling the pulse
width of the 20 kHz output is to control the duty cycle of the output waveforms of Q1, Q2, and
hence the duty cycle of the rectangular waveform delivered to the LC filter in the +5V (D)
output. The LC filter averages this rectangular waveform to produce a dc output level which
is proportional to the duty cycle of the input waveform.

8-279. The feedback provided by the +5V (D) sense signal establishes a controlled input to
the primary of A20T1. Other taps on the secondary of A20T1 are rectified, filtered, and de-
livered to individual linear voltage regulators to provide +5V (A) output (analog supply), -5.2V,
+15V, -15V, and +12V.

8-280. The oven transformer output is rectified and filtered to provide power to the control
circuits U3, U4 on A21 and oven power when the Option 001 oven oscillator is installed. These
oven transformer voltages are available whenever the 5343A is plugged into the line voltage,
regardless of the position of front panel power switch.

8-281. CURRENT LIMITING. Total current load is sensed by resistor A19R5 and a signal is
sent, via optical isolator CR2, to the A21U3 Timer which acts as an overcurrent shutdown cir-
cuit. When excessive current is drawn, the output of U3 turns off the 20 kHz oscillator on U4
for approximately 2 seconds.

8-282. For output voltages other than the +5V (D) output, excessive current may or may not
cause A21U4 to turn off since the current limiting circuitry built into the individual linear

regulator may shutdown the output before the U3 Timer has time to shutdown the 20 kHz
oscillator in U4,

8-283. When the hold-off output of U3 is TTL high, the 20 kHz oscillator on U4 is disabled.
This high level causes a red LED to light which indicates overcurrent shutdown. When this
occurs, the green LED on A20 turns off, indicating the absence of +5V (D).
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Figure 8-16. A19, A20, and A21 Power Supply Block Diagram
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8-284. A22 MOTHERBOARD

8-285. The A22 Motherboard contains the XA (Assembly No.) connectors for the plug-in
printed circuit assemblies (cards) and provides interconnections between the cards. The
motherboard also contains terminals and connectors for interconnection of assemblies to
the front and rear panels. See Figure 8-22.

8-286. A23 POWER MODULE

8-287. The A23 Power Module is mounted on the rear panel of the 5343A and contains a
connector for a power cable, a fuse and a pc card. The pc card can be inserted in any one of
four positions to select 100-, 120-, 200-, or 240-volt ac operation. The schematic diagram of the
power module is shown in Figure 8-42 and a detailed description is contained in paragraph 2-6.

8-288. A24 OSCILLATOR ASSEMBLY

8-289. The A24 oscillator board contains a 10 MHz crystal oscillator that supplies the internal
signal to the A18 Time Base Buffer Assembly. An Option 001 A24 board contains an oven-
controlled crystal oscillator (10544A) that results in higher accuracy and longer time periods
between calibration. Refer to the specification listed in Table 7-7. The schematic diagrams for
both oscillators is shown in Figure 8-43.

8-290. A25 IF MOTHERBOARD

8-291. As shown in Figure 8-44, A25 IF Motherboard provides connections for A25A1 2nd IF
Preamplifier. A25 provides the dc operating voltages and connects the input/output circuits of
A25A1 to other circuits in the instruments. Five filtering capacitors are mounted on this board,
one for each voltage line and one for the overload line. Coaxial connectors are provided for the
IF OUT INT (J3), IF OUT EXT (J4), and IF INPUT (11). See Figure 8-23 for interconnections.

8-292. 2nd Preamplifier A25A1

8-293. The 2nd Preamplifier receives the 1st Preamplifier output signal at PI(76), as shown in
Figure 8-44. The signal passes through an elliptical filter consisting of coils L11, L9, L8, L10,
and L12, capacitors C18, C19, and resistor R17. This filter reduces the IF bandwidth from
500 MHz to less than 175 MHz. Variable capacitor C19 is adjusted to provide the required roll-
off at 175 MHz. Differential pair U2 provides approximately 14 dB gain.

8-294. The output of U2 passes through a 200 MHz low-pass filter whose main function is to
filter out the fundamental sampling frequencies of the main oscillator and offset oscillator
which appear in the output of the sampler. Differential pair Ul provides 14dB gain and the output
is coupled through capacitor C3 to A11 IF Limiter. :

§-295. OVERLOAD CIRCUIT. Voltage comparator U3 and associated circuitry provide an over- -
load signal proportional to the amplitude of the RF input. This circuit is not used in
the 5343A.

8-296. Each of the operating voltages used in the instrument, +5, -5, +15, and -15 volts, dc is
connected to an indicator (LED) on this assembly. These indicators are used during trouble-
shooting to supply a visual indication that the instrument operating voltages are at the
required level. Each voltage is connected through a resistor and zener diode to an LED which is
labeled with the appropriate value.
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8-297. A26 SAMPLER DRIVER ASSEMBLY

8-298. The A26 Sampler Driver shown in Figure 8-45 converts the LO FREQ sine wave signal
into a negative spike waveform at the same frequency as the LO FREQ signal input. The spike
goes from +0.7V dc to about -8V dc with a slew rate of approximately 8 picoseconds/volt. This
fast transition is used to turn on the sampling diodes in the sampler for a few picoseconds and
is necessary in order to produce useable harmonics of the VCO frequency up beyond 18 GHz.

8-299. The input frequency, in the range of 300 to 350 MHz, is applied to a common collec-
tor amplifier formed by one-half of transistor pair U1 (ac coupling for the LO FREQ signal is
provided on the A5 RF Multiplexer). The otuput is taken off the emitter of the 1st transistor,
through R5, and is applied to the common emitter formed by the other half of U1. Matching
network R1, L1, C3, L3, L2, C1 is used to match the output impedance of U1 to the step re-
covery diode CR1.

8-300. AGC is provided by coupling part of the U1 output through CRS5 to detecting diode
CR2. The detected dc voltage which appears across C10 is used to cause transistor Q1 to con-
duct more or less current, thereby changing the gain through the first transistor in U1. The
gain is changed in such a fashion as to cause the A26 output at the SMA connector A26J1 to
have little change in amplitude for variations in input signal amplitude. The output is sent to
U1 Sampler.

8-301. A28 FIRST PREAMPLIFIER

8-302. The First Preamplifier receives the output of U1 Sampler and provides approximately 20
dB gain, which is flat up to 175 MHz.

8-303. As shown in Figure 8-46, the first stage of amplification (transistor Q2 and associated
components) provides approximately 10 dB gain. Resistors R8 and R11 provide negative feedback
to stabilize Q2’s operating point. Emitter resistors R12 and R13 are low inductance strip resistors
and also provide negative feedback for gain stabilization. The amplified output of Q2is coupled
through dc blocking capacitor C6 to a similar stage of amplification buiit around Q1. The output
of this second stage is approximately 20 dB greater than the U1 output and is coupled through
capacitor C4 to the IF output. This signal is sent to the 2nd IF Amplifier A25A1.

8-304. OPTIONS THEORY (OPTIONS 004 AND 011)

8-305. The following paragraphs contain the theory of operation for the 5343A options as
follows:

a. Option 004 Digital-to-Analog Conversion (DAC).
b. Option 011 Hewlett-Packard Interface Bus (HP-IB).

8-306. OPTION 004 DIGITAL-TO-ANALOG CONVERSION (DAC)

8-307. The digital-to-analog (DAC) conversion option (004) provides an analog output at the
rear panel DAC OUT connector. Any group of three consecutive digits on the front panel display
may be selected to produce an analog output of from 0 to 10 volts, dc as described in Figure 3-4.
This conversion is performed by the circuit shown in Figure 8-25. The components of this circuit
are added to the A2 Display Driver Assembly to provide Option 004.

NOTE

The following description assumes a knowledge of
the theory of operation of A1 Display, A2 Display
Driver (paragraph 8-132) and A14 Microprocessor
(paragraph 8-225).

Service
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8-308. The four data lines, D0-D3, and two address lines Ao, A1 are connected to the input of
the DAC circuit as shown in Figure 8-25. These lines from A14 Microporocessor are connected
via U16 on A2 assembly as shown in Figure 8-24. The only other signal input to the DAC circuit is
the Load Digital Analog (LDA) signal from Decoder U17 on A14 Microprocessor.

8-309. Data lines D0-D3 are connected to counters U15, U21 and U22 which act as buffer regis-
ters (control lines connected to +5V). When LDA is low, the Ao and A1 lines are decoded by U16
to provide a clock signal to the buffer registers. Each of the buffer registers provides a 4-bit out-
put to the 12-bit digital-to-analog converter U24. Register U15, U21 and U22 provide the least-,
next- and most-significant digit, respectively, to U24 for conversion to analog voltage which is
output at pin 15 to the DAC OUT connector.

8-310. The GAIN ADJ variable resistor R25 and OFFSET variable resistor R26 are internal service
adjustments to set the high and low limits of the DAC output voltage. Refer to paragraph 5-32
for adjustment procedures.

8-311. To keep incremental changes in the DAC output as small as possible, the 5343A should

be operated in the manual mode with minimum required resolution and as fast a sample rate

8-312. OPTION 011 HEWI.ETT-PACKARD INTERFACE BUS (HP-IB)
8-313. Introduction

8-314. The A15 HP-IB Assembly serves as an interface between the microprocessor on A14
and the device controlling the lines of the HP interface bus as shown in Figure 8-38. The A15
HP-IB consists of seven interface registers (which are used by the microprocessor for interpreting
commands and data, sending status, sending data, interpreting interrupts, etc.), two command
decoding ROM’s, source handshake circuitry, and acceptor handshake circuitry.

8-315. Interface Registers

8-316. There are seven interface registers on A15 which are used by the A14 microprocessor
to communicate with the device controlling the HP interface bus, A register is selected by the
microprocessor when the microprocessor sends that particular register’s address. This address
is decoded by 1-0f-8 decoder U11. Decoder U11 is enabled by the LHPIB signal (decoded from
address lines on A14) and the phase 2 clock, $2, also from A14. A particular register is selected
by decoding the two-least-significant address lines of the microprocessor, LAg and LA1, in
addition to the read/write line, LR/HW also from A14. The following table shows which

LHPIB and ¢2.

U11(3) U11(2) uU11(1) U11 OUTPUT ~ ENABLES

(LR/HW) (LA1) (LAB) GOES LOW REGISTER
0 0 0 U11(15) U30 STATE IN
0 0 1 U11(14) U15 COMMAND IN
0 1 0 uU11(13) U18 INTERRUPT N
0 1 1 U11(12) U27 DATA IN
1 0 0 u11(11) —_—
1 0 1 U11(10) U16 CONTROL OUT
1 1 0 U11(9) U24 STATUS OUT
1 1 1 U11(8) U21 DATA OUT
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8-317. State In buffer U30 is read by the microprocessor when the microprocessor wants to
determine the state of the interface. Listen flip-flop U20B, talk flip-flop U20A, serial poll mode
flip-flop U29B, remote flip-flop U29A, and service request flip-flop U9A are all buffered by U30.
Buffer U30 is enabled by U11(15) going low.

8-318. Command In register U15 is read by the microprocessor whenever an addressed com-
mand is sent by the controller.

8-319. Interrupt In buffer U18 is read by the microprocessor in response to an interrupt.
The output of the interrupt buffer indicates why the A15 assembly generated the interrupt

(LIRQ low).

8-320. Data In register U27 stores programming codes which have been sent over the HP-I1B
by the controller. Data In register U27 is clocked by decoding ROM U23(5) which sets Data
flip-flop U19A. After one byte of ASCII program data has been clocked into U27, an interrupt
is generated by A15 and the microprocessor reads the U18 Interrupt In buffer to find out why
the interrupt was generated. Since U18(2) is high, the microprocessor knows that program data
is ready to be read from U27. The microprocessor then reads U27. If the byte completes a code
(for example, the “5” of the code ‘“SR5”), the microprocessor executes the code and then con-
tinues executing the operating program. If the byte does not complete a code, the micro-
processor waits until the completed code has been sent.

8-321. Control Out register U16 is used by the microprocessor to control the HP-IB board.
For example, in response to a front panel reset, the microprocessor returns A15 to local control
by setting U16(10) low then high, which resets the remote flip-flop U29B. On power up, U16(2)
is set low then high which resets Serial Poll FF U29B, Talk FF U20A, and Listen FF U20B. When
measurement data is sent to the HP-IB, the microprocessor sets U16(12) low which sets the EOI
control line of the HP-1B low after the final byte of the data message is sent (i.e., after CR, LF).

8-322. Status Out register U24 is used by the microprocessor to send a status byte when the
serial poll mode is ordered by the system controller. The microprocessor sends octal 120
(01010000) to indicate that it has pulled on SRQ (bit 7) and that a measurement has been com-
pleted (bit 5).

8-323. Data Out register U21 is used by the microprocessor to output measurement data, one
byte at a time, to the HP-1B. U21 is clocked by the Address Decoder U11 and is enabled by Serial
Poll FF U29B being set low (not serial poll mode). 4

8-324. Command Decoding ROM’s

8-325. Decoding ROM’s U23 and U26 decode bytes sent over the data lines of the HP-IB. The
acceptor handshake operates when LATN is low (address information is being sent) or when
the Listen flip-flop has been set. Decoding ROM U23 is enabled only during the acceptor hand-
shake cycle. The outputs of the ROM’s generate interrupts, set or reset various control flags,
and are read by the microprocessor via Command in register U15.

8-326. During the acceptor handshake; U1C(8) goes low for one period of the ¢2 clock just
prior to the HDAC signal going high, thus enabling U23 (U26 is always enabled). The byte on
the data lines of the HP-1B appears at the inputs to U23 and U26. The ROM outputs change
accordingly.

8-327. If the Unlisten command is given, U26(1) goes low and U23(2) goes high to clock
Unlisten FF U20B, causing it to be reset. If a talk address other than the 5343A’s talk address is
sent, U23(1) goes high to clock into the U20A Talk FF the output of Address Comparator U33.
Since the 5343A’s talk address was not sent, U33(14) is low and the U20A Talk FF is set low. If the
5343A’s listen address is sent, U23(2) goes high to clock a high from U33(14) into Listen flip-flop
U208B.

1 5343A
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8-328. Now that the 5343A is addressed to listen, consider what occurs when program data is
sent. When program data appears at the inputs to ROM’s U23 and U26, output U23(5) goes low
to set the Data flip-flop, UT9A. When U23(5) returns high, Data In register U27 is clocked and the
data byte is stored in U27. At the same time that U23(5) goes low, U23(6) goes low which resets
Interrupt flip-flop U14A and causes LIRQ (the output of U17B) to go low and interrupt the
microprocessor. The microprocessor reads Interrupt In buffer U18 (which clears interrupt FF
U14A), determines that program data is in U27, and reads U27. When U27 is read (U27(1) goes
low), the U19A Data flip-fiop is reset in preparation for the next byte.

8-329. Consider what occurs when an addressed command or universal command is sent by
the controller. If a command is sent, U23(4) goes low which sets Command flip-flop U14B. When
U23(4) returns high, it clocks into Command In register U15 the decoded outputs from U26
as follows:

Command U26(4) U26(5) U26(6) U20(9)
LLO (Local lockout) 0 0 0 1 Universal
DCL (device clear) 1 0 0 1 Commands
GTL (go to local) 0 0 1 0
SDC (selected device clear) 1 0 1 0 Addressed
GET (group execute trigger) 0 1 1 0 Commands

8-330. At the same time that U23(4) goes low, U23(6) goes low. This sets Interrupt flip-flop
UT4A and causes LIRQ to go low, whch interrupts the microprocessor. The microprocessor
reads Interrupt In buffer U18, determines that a command code is in U15, and reads U15. The
microprocessor determines which command was sent according to the table and acts
accordingly.

8-331. When the serial poll enable signal is sent, U26(2) goes high and U23(3) goes high to
clock Serial pol! flip-flop U298 to the high state. When the serial poll disable signalis sent, U26(3)
goes low and U23(3) goes high to clock U29B to the low state.

8-332. Acceptor Handshake

8-333. The acceptor handshake is enabled by U1B(4) low (LATN control line of bus is low,
indicating address information is being sent) or U1B(5) low (the 5343A has been addressed to
listen). When the talking device puts data on the HP-1B data bus and pulls LDAV low indicating
data valid, the acceptor handshake causes HDAC to go high (indicating that the data has been
read into U27). After the data in U27 has been read by the microprocessor, the acceptor hand-
shake causes HRFD to go high, indicating that U27 has been read by the MPU and that the
MPU is ready to receive the next data byte.

8-334. A timing diagram of a typical acceptor handshake is shown in Figure 8-17. The talker
places a data byte on the eight data lines and, after allowing for settling, pulls LDAV low to
indicate to the listener (5343A in this case) that there is valid data on the data bus. The first positive
transition of the ¢2 clock after LDAV goes low, clocks a high into flip-flop U3B(9). This causes the
input to U3A(2) to go high. On the next clock, U3A(5) goes high and U3A(6) goes low. U3A(5) high
and U3B(9) high cause U1C(8) to go low which enables ROM U23. When ROM U23 is enabled,
Data flip-flop U19A(5) is set high which causes U32(12) to go high (HRFD goes low) and also clocks
the data into U27. Simultaneously, LIRQ goes low to interrupt the microprocessor. The next ¢2
clock causes U3B(9) to return low, thus disabling U23. Since U3B(9) is low and U3A(6) is low,
HDAC goes high, indicating to the talking device that the data has been accepted (readinto U27)
and may be removed from the data lines. The talker then removes the data from the bus and takes
LDAV high to indicate that there is not valid data on the bus. U3A(2) goes low when LDAV goes
high. On the next positive transition of $2, the low at theinputto U3A is clocked into the output,
causing U3A(5) to go low and U3A(6) to go high. This causes HDAC to return low. After the
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microprocessor reads the Interrupt In register U18 and determines that data is stored in U27, the
U27 Data In register is read by the MPU. This causes the U19A data flag to be reset and also causes
HRFD to go high, indicating that the Data In register has been read and is ready for another data
byte. The handshake process then repeats as described.
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next data byte.

Figure 8-17. Acceptor Handshake Timing Diagram

8-335. Source Handshake

8-336. The source handshake controls the LDAV control line of the HP-IB in response to the
state of the HDAC and HRFD control lines which are controlled by the acceptor handshake
circuitry in the listening device. When the 5343A operating program finishes a measurement,
the microprocessor reads State In buffer U30 to see if the counter has been addressed to talk.
If the counter has been addressed to talk, the microprocessor reads Interrupt In buffer U18 to
determine the state of Data Out flip-flop U9B. If U9B(9) is high, then the previous data byte
has been accepted by the listener and a new data byte may be written into Data Outregister U21.
When a data byte is written into U21, U9B(9) is reset low and the source handshake logic sets
LDAV low, two ¢2 periods later. When the listener sets HDAC high, U9B(9) goes high on the
next positive transition of the ¢2 clock. Since the listener has accepted the data, a new data
byte is written into U21. However, LDAV will not go low again until the listener sets HRFD high
to indicate that it is ready for more data. Data Out register U21 is always enabled if the Serial Poll
FF U29 is set low. The output data bus drivers, U22, U25, U31, and the source handshake circuits
however, are only enabled in talk mode and LATN set high.

8-73
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8-337. A timing diagram of a typical source handshake is shown in Figure 8-18. Since U9B(9) is
high, the microprocessor clocks datainto U21. This clock also resets U9B(9) low. U9B(9) going low
causes the input to flip-flop U4B to go low, and U4B’s output goes low on the next ¢2 clock
positive transition. Since U4(9) is low and HRFD is high, the input to flip-flop U4A(2) goes high
and the U4(5) output goes high on the next clock. When U4(5) goes high, LDAV at U36(3) goes
low. Sometimes later the listener set HDAC high to indicate that the data has been accepted.
HDAC going high causes the U4(12) flip-flop input to go high and the U4(9) output goes high on
the next clock pulse. Since U4(9) is high and U4(5) is high, U12(6) goes high and sets the Data
Ready flip-flop U9(9) to high. When U9B(9) goes high, U4(2) input goes low and causes the U4(5)
flip-flop output to go low on the next clock. This causes LDAYV to return high. After LDAV goes
high, the listener reset HDAC low in preparation for the next handshake cycle. Since U9B(9) is
high, the microprocessor writes the second data byte into U21. U21(11) going high resets U9B(9)
to a low which sets the U4B(9) flip-flop output low. However, the source handshake logic can not
indicate the presence of the second data byte (by pulling LDAV low) until the listener sets HRFD
high. When HRFD finally does go high, the output of flip-flop U4(5) goes high on the first clock
after HRFD goes high. U4(5) going high sets LDAV low. When the listener senses LDAYV low, it sets
HRFD low and the process continues as previously described.
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Figure 8-18. Source Handshake Timing Diagram

8-338. ASSEMBLY LOCATIONS

8-339. Figures 8-19, 8-20, 8-21 and 8-22 shows the front (A1 Display Assembly) rear, top and
bottom views, respectively, of the 5343A. The front and rear views show reference designators
of the front and rear panel controls, connectors, and indicators. The top view shows assembly
locations and adjustments.
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8-340. TROUBLESHOOTING TO THE ASSEMBLY LEVEL
(STANDARD INSTRUMENT)

8-341. Troubleshooting Technique

8-342. In the troubleshooting procedure outlined in Table 8-5, the 5343A is exercised through
a series of operating modes which are arranged in an increasing order of complexity. As can be
seen in Table 8-6, an increasing number of assemblies is exercised as the operating modes
progress from the first mode (power-up diagnostic) to the last mode (HP-1B). By noting the first
mode in the sequence that fails, it is possible to isolate the defective assembly to a specific
group of assemblies by noting those assemblies common to the current (failed) test and all
previous tests (which passed). These common assemblies can be eliminated as being the source
of the failure and only those assemblies which are not common to previous operating modes
are examined. Table 8-7 is a list of the noncommon assemblies for each of the operating
modes and it is the basis for the troubleshooting procedure presented in Table 8-5.

8-343. Tables 8-9 through 8-22 are individual troubleshooting procedures for various assem-
blies and assembly groups and are referenced in the overall troubleshooting of Table 8-5.
By using the diagnostic modes of the 5343A, explained in Table 8-6, and the test equipment
listed in Table 1-4, the troubleshooting procedure outlined in Table 8-5 and Tables 8-9 through
8-22 allows isolation of a failed assembly. By reading the detailed theory of operation of the
assembly and referencing the dc voltages and 5004A signatures provided on the individual
schematics, it should be possible to find the failed components.

8-344. Figure 8-23 is a detailed description block diagram of the 5343A and is valuable in
troubleshooting. Figure 8-9 shows the relationship of the assemblies listed in Table 8-6.

8-345. RECOMMENDED TEST EQUIPMENT

8-346. Test equipment recommended for troubleshooting, adjustments, operational verifica-
tion, and full performance testing is listed in Table 1-4. Equipment other than that listed may
be used if it meets the required characteristics.

Service
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Table 8-5. Overall Troubleshooting

1. POWER UP DIAGNOSTIC — Apply power to the 5343A and press front panel power switch to ON. The power-
up diagnostic routine progressively lights all LED segments in the 5343A display, from left to right. Finally, the
following should be displayed briefly:

OVERALL

"
[
L
W
pr}
2
-

a. If the 5343A powered up properly, go to step 2. If not:

(1) Check the-15V, +15V, -5V, and +5V power supply indicator LEDs at the top of the A25A1 board. If
any of the indicators are not lit, refer to Table 8-9 for power supply troubleshooting.

(2) If E's fill the display, then RAMs A16U11 or A16U14 failed the check sum routine exercised on
power up. The RAMs may be faulty if none of the address lines AB—A15 or data lines D#—D7 are
stuck low or high, Check address lines and data lines on A16 for stuck nodes (use current tracer
such as 547A to find faulty device). Stuck data lines may be caused by stuck ROM outputs or stuck
buffer inputs. If 1is displayed, then ROM A16UG6 failed the check sum routine exercised on power
up. Since the RAMs proved good (E’s were not displayed), the data lines and address lines be OK.
Replace A16U6.

(3) M 2isdisplayed, then ROMs A16U11 or A16U14 failed the check sum routine exercised on power
up. Replace ROM,

b.  Go to Table 8-10 for A14 testing, Table 8-11 for A16 Memory and Sweeper Control testing.
¢ Go to Table 8-12 for A1, A2 Keyboard/Display testing.

2. DIAGNOSTIC MODE 8 — Put the 5343A in diagnostic mode 8 (see Table 8-8 for a description of diagnostic
modes and how to set them). Perform the keyboard check, paragraph 3-52. If the 5343A operates properly, go
to step 3. If not:

2. Go to Table 8-12 for A1, A2 testing. If the 5343A passed the power-up diagnostic test but failed the
diagnostic mode 8 test, then likely problems on A1, A2 are failed A1 keyboard or failed A2 keyboard
decoding circuitry such as A1U23, U13, U19, U20, etc.

b.  GotoTable 8-10for A14 testing. The difference between this test and the previous test is that the LKBRD
device select is sent by A14.

3. DIRECT COUNT MODE — Apply the 10 MHz FREQ STD OUT from the rear panel of the 5343A to the direct
countinput (front panel BNC). Place the impedance select switch in 50Q position and place therange switch in
the 10 Hz—500 MHz position. If the counter counts 10 MHz +1 count for all resolution settings, go to step 4.
If not:

Check the A3 Direct Count Amplifier (Table 8-14).

b.  Check the A14 Microprocessor as described in Table 8-10. A difference between this test and previous
tests is that LCTRRD, LCTRWRT, TMRD, LTMWRT device select codes are used.

c. Check the A13 counter (Table 8-15). Only the A counter is used in this mode.
d.  Check the A17 timing generator (Table 8-13). Only the gate time generation circuitry is used in this mode.

4. CHECK MODE — Place the 5343A in CHECK (place range switch in 500 MHz—26.5 GHz posititon) and verify
that the counter displays 75 MHz +1 count for all resolution settings. If the counter operates properly, go to
step 5. If not:

a.  Go to Table 8-10 for A14 Microprocessor testing. A difference between this test and previous test is that
LSYNHI, LSYNLO, LPDREAD, LPDWRT device select codes are used.

b.  Check that the 500 kHz output of A18, available at XA18(3), is present.
¢ Go to Table 8-16 for A8, A9, A10 Main Loop Synthesizer troubleshooting.

Go to Table 8-17 for IF troubleshooting. Since the check signal enters the IF chain at A11(7,7) the1stand
2nd Preamplifiers and the U1 Sampler can be eliminated as possible failed modules.
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Table 8-5. Overall Troubleshooting (Continued)

AUTO/50 MHz MODE — Place the 5343A in AUTO mode, with the range switch in the 500 MHz—26.5 GHz
position and apply a 50 MHz signal at -10 dBm to the high frequency input. Verify that the counter counts
50 MHz %1 count for all resolution settings. If the 5343A operates properly, go to step 6. If not:

TABLE 8-5
OVERALL

a.  Place the 5343A in diagnostic mode 0. If the counter displays SP or SP2 only (instead of SP23 followed by
Hd), then the failure is likely in the U1 Sampler or the Preamplifiiers since A11 and A12 are used in the
CHECK mode. Go to If troubleshooting in Table 8-17. :

b.  If the counter (still in diagnostic mode @) displays SP23 but does not display Hd, suspect A17 PRS gener-
ation circuitry. Go to Table 8-13 for A17 troubleshooting.

c. If the counter displays an incorrect answer, go to diagnostic mode 4 to verify that the IF measured is
50 MHz. If itis not, check the A counter on A13 (Table 8-15). Also go to diagnostic mode 1to check the N
number computed. If N is not 8, check the B counter on A13 (Table 8-15).

AUTO/1 GHz MODE — Place the 5343A in AUTO mode, with the range switch in the 500 MHz—26.5 GHz
position and apply a 1 GHz signal at -20 dBm to the high frequency input. Verify that the counter counts 1 GHz
1 count for all resolution settings. '

a.  Place the 5343A in diagnostic mode 8. If the counter displays SP (instead of SP23 followed by Hd), then the
failure may be A26 Sampler Driver, A5 RF Multiplexer, or the MAIN and OFFSET Loop Synthesizers.
Go to Table 8-20 for A26 Sampler Driver troubleshooting and Table 8-19 for A5 Multiplexer
troubleshooting.

b.  Check U1 Sampler per Table 817, step 2.b.

SWEEP MODE — Place 5343A in SWEEP mode by pressing SWP M button on front panel key board. Observe
slow blinking lamp in key, and blank display.

a.  With ashortjumper wire, connect SWP INTFC A jack on rear panel to ground. 5343Ashould trigger,and
take a measurement if an input signal is applied.

b.  Using an oscilloscope, observe a negative true TTL level at SWP INTFC B jack on rear panel when step a.
above is executed.

If problems with the SWEEP mode are evident, go to Table 8-11 for troubleshooting information.

TOTALIZE MODE — Place 5343A in TOTALIZE mode (press SET, SET, 9) with a signal connected to the low fre-
quency input (10 Hz—500 MHz). Observe accumulative counting on display and steady illumination of
GATE LAMP,

a.  All of the circuit assemblies used in TOTALIZE mode have been checked in the preceding mode tests.
TOTALIZE mode is a software function programmed into the 5343A ROMs,

b. If TOTALIZE mode fails to function, recheck the A14 and A16 assemblies. In particular, the ROM
signatures on A16 may be incorrect.

DAC MODE — Place the 5343A in the Option 004 DAC mode as follows:
Apply the input frequency of 1000.00 MHz to the 5343A.
b.  Connect a DVM to the DAC output jack on the rear of the 5343A. Set DVM to 0—200 range.

o

¢ Set up digits for conversion as follows:

SET SHIFT DAC

Press: | ' _ 0 4

d.  Observe on the DVM A reading of .001 (+.005)V.
Adjust the input frequency to 999.9XXX MHz. Observe on the DVM a reading of 10.000 (+.005)V.

o

If these indications are not obtained, refer to Table 8-22, DAC Option 004, Troubleshooting Procedures.
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Table 8-6. Assemblies Tested by Test Mode
| N TEST MODES
‘, . ASSEMBLIES POWER-UP | SET 8 | DIRECT CHECK AUTO | AUTO | SWEEP HP-IB TRO[:.:‘::::S"NG
: DIAG. DIAG. |COUNT 50 MHz| 1 GHz | MODE :
A1 Keyboard Display Vi Vv v N N N, Table 8-12
!
| j A2 Display Driver Vi2) Vv Vv Vv N N Table 8-12
0 A2 DAC (Option 004) Vi2) Vv Vv Vv Vv v Table 8-22
it % A3 Direct Count Amp Vv Table 8-14
W
5 8 A4 Offset VCO N Table 8-18
=< A5 RF Multiplexer N Table 8-19
P A6 Offset Loop Amp N4 Table 8-18
A7 Mixer/Search Control v Table 8-18
A8 Main VCO V12 v v Table 8-16
A9 Main Loop Amp N N v Table 8-16
A10 Divide-by-N v v v Table 8-16
A11 IF Limiter N N, N vV Table 8-17
‘ A12 {F Detector v v v v Table 8-17
A13 Counter Vizy | V@) N N NI Table 8-15
A14 Processor Vi3) Viey | Vi) N4 Vv Vv vV Table 8-10
, A15 HP-IB (Option 011) , Vv Table 8-21
R A16 Memory/Sweeper V(1 Vanu | Voo | van ] Yau | Vi v Table 8-11
[ A17 Time Base Generator V4) V@ | Vo | V9 v Vv V19) Table 8-13
A18 Time Base Buffer Vi5) Vi5) | Vs v N Vv Vv Table 8-13
A19 Primary Power Vv Vv Vv Vv Vv N v Table 8-9
A20 Secondary Power N v Vv Vv N N v - Table 8-9
A21 Switch Drive v Vv Vv Vv Vv Vv v Table 8-9
A24 Oscillator v Vv v v N Vv v Table 8-13
A25 A1 Second IF Vv v Table 8-17
A26 Sampler Driver N Table 8-20
A28 First IF v WV Table 8-17
U1 Sampler V(10 N Table 8-17
NOTES: (1) Keyboard not exercised. -
(2} Keyboard decoding circuitry such as A2U23, U13, U19, U20 not exercised.
(3) HDSPWRT select code is only device select code exercised.
(4) A17U8 only is exercised; sends 1 MHz clock to A14.
(5) 1 MHz output only is used.
(6) HDSPWRT, LKBRD select codes are only device select codes excerised.
(7} B counter not exercised.
(8) LPDREAD, LPDWRT, LSYNHL, LSYNLO device select codes not exercised.
(9)  PRS generation circuitry not exercised.
(10) Tests only that at least one of the two diodes is not open.
(11) ROM and RAM only are exercised.
(12) Only “+N" output is checked.

z
|
5 8-78



https://www.manualsplus.com/

-
Model 5343A i
Service -
|2
Table 8-7. Probable Failed Assemblies by Test Mode
TEST MODES f i
POWER-UP DIAG. SET 8 DIAG. DIRECT COUNT CHECK AUTO 50 MHz AUTO 1 GHz - )»:}1;
Al A1(1) A3 A8 A17(9) Ad Z
A2 A2(2) A13(4) A9 A25A1,A28 A5
A4 A14(3) A14(5) A10 U1 A6
A17 A17(6) A1 A13(10) A7
A18 A12 A8 b
A19 A14(7) A26 3
A20 A18(8) Ut Co
A21 fré]
w3
A24 X
TR
<
NOTES: =<
(1) A1lkeyboard. (6) A17 gate time generation. -
(2) A2keyboard decoding circuitry such as A2U23,U13,U19,U20. (7) AT4LSYNHI,LSYNLO, LPDREAD, LPDWRT device select codes. b
(3) A14 LKBRD device select code. (8) A18 500 kHz output. b
(4) A counter. (9)  A17 prs generation. f
(5) A14 LCTRRD, LCTRWRT, LTIMRD, LTIMWRT device select (10) A13 B counter exercised. ,f
codes. ! B
i "
!
{
g
; |
1
|
! -
.
]
1 |
! A
1’ i
B -t
A
e il
E
b g
-
X
Lo
L N
; 1
.
Z B
o
L
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Table 8-8. Diagnostic Modes of the 5343A

To go to a diagnostic mode, press front panel SET key twice (SET, SET) and then the number corresponding to
the desired mode. For example, pressing SET SET 8 goes into diagnostic mode 8, the keyboard check. To leave
a diagnostic mode, press RESET . The following describes the available diagnostic modes:

DIAGNOSTIC MODE FUNCTION

0 Displays mnemonics SP 23 followed by Hd. SP indicates that the VCO’s are
sweeping. 2 indicates an IF of sufficient amplitude and in the range of
50—100 MHz. 3 indicates that there is a proper IF for both the Main VCO and
OFFSET VCO. 3 is displayed after the VCO'’s have stopped sweeping. Hd indicates
harmonic determination has been complete. It is displayed at the end of the prs.

1 Counter displays Main OSC in MHz to 100 kHz, sign of IF (+ for subtract and - for
add) and the harmonic number N. For example:

IF is added

VCO = 344.2 MHz N = 10.99 (rounded to 11)
r——— rmmm—————

i Y i
! L T |
e e Ve O

MHz kHz Hz

DIAGNOSTIC MODES

TABLE 8-8

This is displayed at the end of the harmonic determination. (The (-) sign of the IF
indicates that the Nth harmonic of the VCO is less than the unknown so that the IF
must be added; the (+) sign of the If indicates that the Nth harmonic of the VCO is
greater than the unknown so that the IF must be subtracted.)

2 Counter continuously displays the contents of the A counter during harmonic
determination.

3 Counter continuously displays the contents of the B counter during the harmonic
determination.

4 Counter continously displays the measured iF frequency. Resolution determined
by resolution selected before going to diagnostic mode 4.

5 Not used.
6 Not used.
7 Sweeps Main VCO from 350 MHz to 300 MHz in 100 kHz steps. Time between

updates in VCO frequency determined by SAMPLE RATE setting. To stay at a
particular frequency, put SAMPLE RATE to HOLD. (Remove inputsignal to counter,
place counter in 500 MHz—26.5 GHz range and AUTO mode.)

8 Keyboard check. Refer to paragraph 3-52 for complete list. of what should be
displayed when each key is pressed.

To return to normal operation, press RESET .
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CAUTION

It is extremely dangerous to troubleshoot the A19 assembly of the power supplyif an .

isolation transformer is not used. A19 is connected directly to the power main. Use an
isolation transformer such as Allied Electronics P/N 705-0165 (115/120V ac) to isolate
the instrument from the power main. The measurements in this troubleshooting
procedure may be made only if an isolation transformer is used.

1. Connect 5343A power cord to isolation transformer.

2. The first stepin power supply troubleshooting is to check the state of the green LED on A20 and the red LEDon
A21. If the green LED is on and the red LED is off, then the +5V(D) supply is working properly. If the red LED is
on and the green LED is off, then one or more of the voltage outputs of A20, A21 may be drawing excessive
current. Even if the green LED is on, one of the regulated outputs of A21 may be shut down due to excessive

current. Check the following voltage levels:

SUPPLY

+5V(D)
-5.2v
+15v
~15v
+5V(A)
+12V oven
+12v
+24v

SUPPLY LOCATION VALUE

-5.2V XA15B(3) -5.2 (-0.1, +0.05)V*
+5V(D) XA15B(4) +5 (H0.1)V

+15V XA15B(2) +15 (£0.5)V

-15V XA15B(T) ~15 (F0.5)V
+5V(A) XAS5(7) +5 (20.1)V

+12V oven  XA21(T4) +12 (0.5)V

+12v XA21(16, 16) +12 (+0.5)V

*If this voltage is not correct, adjust A21R17 before making other voltage measurements.

NOTE

If one or more of the voltage outputs is at ground, then a problable cause is that one of

the assemblies in the instrument connected to that voltage output has a short to .

ground. Remove assemblies connected to that voltage output, one at a time, until the
short is removed. After removing an assembly, replace it in the instrument if that
assembly is not the problem. This must be done because the power supply looses
regulation if not run atapproximately 75% of full load. The following table shows which
assemblies are connected to the various supply voltages:

FROM TO

XA20(18, 18) A1, A2, A12, A13, A14, A15, A16, A17, A19

XA21(5,5) A3, A4, A5, A6, A7, A8, A9, A10, A11, A12, A13, A15, A6, A17 A25, A26
XA21(14) A4, A6, A7, AB, A9, A10, A11, A12, A13, A15, A16, A17, A25

XA21(13) A6, A7, A9, A10, A1, A12, A13, A15, A16, A17, A2S

XA21(1,T) A3, A4, A5, A6, A7, A8, A9, A10, A11, A12, A16, A18, A25, A26

XA21(14) A24(8,8)

XA21(16, 16) A24(3)
XA21(11, T1) A24(8, 8)

CAUTION

The waveforms in the following paragraphs require using an isolation transformer as
described in the CAUTION preceding step 1.
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Table 8-9. A19, A20, A21 Power Supply Troubleshooting (Continued)

3. A21 Troubleshooting

a. Pull A19 and A20 from the instrument and put A21 on an extender board. Plug the 5343A to the line but
leave the ON/STBY switch in STBY. Measure the voltage at test lead TLS (labeled TLS 13.5V), which is the
positive side of A21C20, and verify that this voltage is approximately 13.5 volts. If not, suspect rectifier
A21CR2 or oven transformer T4.

b. With the 5343A still in STBY, monitor test points TP2 and TP3 on A21 with an oscilloscope. Short TPJ and
TPG (lower right corner TP on A21) together. Observe the following waveforms:

TP3

TP2

Now remove the short from TP} to TPG and observe:

TP3

P2 o

c. Connect a clip lead to A21TP4 and momentarily ground the other end to the chassis. Observe red LED
turn on for approximately 1-2 seconds and waveforms at TP2, TP3 go to a constant +13 volts for same
duration. If not, suspect A21U3.
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Table 8-9. A19, A20, A27 Power Supply Troubleshooting (Continued)

4. With A21 still on extender board {(remove short from TPJ to TPG), insert A19 on an extender board into the
instrument (A20 is still out of the instrument). Leave the 5343A line switch in STBY. The waveform at A19TP4
indicates that A19 transformers T1 and T2 are operating properly.

A21TP2

A19TP4

Scope ground on
TPG test point

10 us

Now set front panel line switch to ON and observe:

A19TP4

Scope ground
on TPG test point

If the above waveform is not present, check the collector of A19Q1 for 300V (with respect to the test point TPG).

If 300V dc is not present, suspect input rectifier AT9CR1 and associated circuitry. If 300V dc is present, suspect
open transistors Q1 and Q2.
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Table 8-9. A19, A20, A21 Power Supply Troubleshooting (Continued)

5. Fabricate the following special test extender board shown below. This board is useful because, by placing a
1KQ load in series with the A20T1 transformer, the current drawn from transistors A19Q1, Q2 is limited. if
A19Q1, Q2 have failed because of excessive current {due to a failure in the A21 overcurrent protection
circuitry), then replacing A19Q1, Q2 and using the 1K load allows the power supply to be checked out
without danger to blowing A19Q1, Q2 again.

a. Take a 22-pin extender board (such as HP P/N 05342-60034) and cut the traces on pin 8 and 8 as
shown below.

b. Solder a 1 K, 20W resistor (HP P/N 0819-0006) above and below the cut as shown:

PIN 8 (8 ON OPPOSITE SIDE )
123 8 22

! /

/
CUT TRACE [©
I
®
l )
7

1KQ2 20W RESISTOR

c. Insert A20 (in the above extender board) into the instrument. Insert A21 (on standard HP P/N
05342-60034 extender board) into the instrument. Short A21TP) to TPG (low right test point). Insert
A19 on extender into instrument. Monitor A19TP4 with the scope probe ground on A19TPG test point
(emitter of Q2). If an isolation transformer is not used, do NOT make this measurement.

—— —

A19TP4

Scope ground to
TPG test point

10 us

Remove short from
TPG to TP) .
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Table 8-9. A19, A20, A21 Power Supply Troubleshooting (Continued) Yo

.d. Remove special extender board and remove the short between A21TP} and TPG. Insert A20 into XA20.

A19TP4

Scope ground on |
A19TPG

Green LED on A20 should be lit.

A19, A20, A21

TABLE 8-9

e. Now monitor A19TP5 and observe (adjust A19R1 for -1V on trailing edge):

TP)

With Scope ground on test
point TPG which is the
emitter of A19Q2

10 us
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Table 8-10. A14 Microprocessor Troubleshooting

Place the A14 Microprocessor Assembly on the extender board (P/N 05342-60036) shown below. Place the
5004A START and STOP probes on the B(4) test pin of the A14 extender board. (Or, place AP clip on U7 of
A14 and place the START probe and the STOP probe of a 5004A Signature Analyzer on A14U7(6), which is
the most significant address line out of the U10 Microprocessor (A15). Place the CLOCK probe of the 5004A
on the VMAe¢2 test point located in the upper lefthand corner of A14. Place the GROUND probe on
the 5004A on the ground test point of A14.

— R1, R2, R3
A14A(10) A14A(18) TEST PINS A14B(4)

LA1S (NOT USED) TEST PIN

A14A(3)
LDD

A14A(3)
LAD

ALL SWITCHES
SHOWN IN THE
NORMAL (CLOSED)

POSITION ;
DATA BUS SWITCH /

:
ADDRESS BUS /

SWITCHES

1

)

1X ROM

[ ——

Set the 5004A for positive slope on START, STOP, and CLOCK (all pushbuttons of the 5004A should be out).
Apply power to the 5343A.

Place the 5343A in freerun mode by connecting a jumper from ground to “LFR” test point on A14. Set all
data bus switches down (opens up data bus lines back into MPU U10). Ensure that the LX ROM switch on
the A14 extender board is in the up position. Press the RESET switch on the A14 extender board. The dis-
play will be blank when A14 is in freerun mode.

EXTENDER BOARD DATA BUS SWITCH

O] o

CLOSED

B Je
G Jo
c3m
C_ Jo
o=

o D>

oG J»
1=
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Table 8-10. A14 Microprocessor Troubleshooting (Continued)

Place the 5004A data probe on +5V and verify that the characteristic “1’s” signature displayed on the 5004A
is 0003. If 003 is not displayed, then the U10 Microprocessor is not freerunning. If 0003 is displayed when
the 5004A data probe is placed on +5V, go to step 5.

a. Check the clock inputs to the microprocessor by looking at the ¢2 (phase 2) clock test point on A14
and the VMAeg2 test point. These signals should be as in the following oscilloscope photos. If
these signals are not present, troubleshoot the clock generation circuitry U12, U15, U18, U19, U23,

etc., on Al4.

b. If these signals are present, check diodes CR1 and CR2. If these parts are good, then the U10 is
suspect.

c. With the jumper connected for freerun, check for correct inputs, as listed below:

"RESET U10(40) — High, NMI U10(6) — High, HALT U10(2) — High,
IRQ U10(4) — High, 3-State Control U10(39) — Low

VMAs ¢2

o1

—>, }‘—~100ns

*Time base of scope out of CAL in order to get one complete period in photo.

VM Aep2

1

VMAe 02

o1}

—>| l‘710ns
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Table 8-10. A14 Microprocessor Troubleshooting (Continued)

5. Place the 5004A data probe on the following address signal points (available on the A14 extender board)
and check that the proper freerun signatures are obtained as follows:

NOTE

In addition to using the 5004A Signature Analyzer, the address lines may be
checked using an oscilloscope. SA is preferred, but the scope may provide
useful backup. The freerun SA routine sequentially addresses the address
lines in a binary format. Thus, the address line A15 is the divide-by-2 result
of A14, and A14 is the divide-by-2 result of A13, etc. In other words, A@ will
be toggling twice as fast as A1, A1 will be toggling twice as fast as A2, etc.
The scope will verify address bus activity and quickly show a stuck line.

XA14(3) ..o, UUUF XAMA(TT) ................ 7792
XAT4AM) ... ... FFFU  XAT4A(12) ................ 6322
XAM4A(BY oo 8487 XAT4A(T3) ............... 37C6
XAT4A(6) ...oovvvinin. ... P760 XAM4A(T4) ............... 6U2C
XAMAT] ..o, TUSH XAV4A(TS) ............... 4FC9
XAN4A(8) ................. 0355 XAM4A(16) ............... 486C
XAM4A(9) ...l U75A XAWA(T7) ............... 9uUP2
XA14A(T0) ................ 6F99  XAT4A(18) ................ 0001

If the above signatures are obtained, go to step 6.

a.  Check the signatures on the MPU side of buffer/drivers U6 and U7 as listed below. Correct or incorrect
signatures should isolate the problem to either U10 or one or more of the buffer/divers U6 or U7.

ADDRESS

LINE IC PINS (SAME AS) SIGNATURE
AB L U6(2)Same asU10(9) ....................... uuuu
AT U7(2) UT0(10) ...

A2 U6(17) U10(11) ..o

Al uz(17) Ut0(12) ..o,

Ad e uz(4) UT0(13) ..o,

AS U6(4) Ut0(14) ..o

A6 U7(15) U10(15) ..o

A7 e U6(6) U10(16) ...........oooeoial.l,

AB . U7(8) U0(17) .,

A9 U6(15) U10(18) ...

A0 L. U6(13) U10(19) ...

AT L U6(11) Ut0(20) .......................

Al2 U7(11) U19(22) ...

A13 U6(8) Ut0(23) ...,

Al4 U7(13) Uto(24) ...,

AlS L, U7(6)Same asUT0(25) ........................

b. A signature may be incorrect because that particular address line is being held low or high by another
assembly which is connected to the address bus. To check this possibility, isolate the A14 address bus
from the other assemblies by setting the address bus switches on the A14 extender board all open (Low).
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6. Place the 5004A data probe on the following device select codes and check that the proper freerun signatures

are obtained:

LOCATION
DEVICE SELECT CODE IC P SIGNATURE
HDSPWRT .............. U23(3) B(10) ..veveenn . UOSH
LKBRD ................. UT7(7) B(9) e, FF48
LTIMRD ................ UT7(9) B(6) .vveeeeannnnn . 7311
LTIMWRT .............. UT7(10) BT) oo, 9FF7
LCTRWRT .............. UT7(11) B(3) e, A732
LPDRD ................ U17(12) B{O) ..o, A9FU
LPDWRT ............... U17(13) B(T0) .o, 6A70
LSYNH! ... ... ..., Ul7(14) BT e, 1A9U
LSYNLO ............... Utz(15) BA2) ..o, 46A4
LCTRRD ................ U25(8) B(2) .ot 94F1
LHPIB .................. U217) B4 ... CCl1A
LSWP i U216) B(A3) o, 1P2A

if these signatures are correct, go to step 7.

a. If the signatures are not correct, check the inputs to the IC’s with the incorrect signatures. If the inputs
are not correct, troubleshoot backwards along the signal flow, from output to input, until a device
is found where the input exhibits a correct signature but the output is incorrect. The correct signatures

are shown adjacent to the A14 schematic diagram. Change that IC.

b. 1f the inputs to U23, U25, U17, or U21 have good signatures, then either the IC s bad or the output line
is being held high or low by some other assembly connected to that si

A14 must be isolated from the rest of the instrument. Perform as follows:

(1) Remove A14 assembly and place it near lefthand side of instrument.

gnal. To check this possibility,

(2) Connect a clip lead from the +5V test pin on A17 to the +5V test pin on A14.

(3) Connect a clip lead from the ground test pin on A17 to ground test pin on A14.

(4) Connect an AP clip to A14U7. Place the 5004A START and STOP inputs on A14U7(6). 5004A

pushbuttoms are left in the out position.

(5} Connect the 5004A CLOCK to VMAeg2 test pin on A14 and connect GROUND to A4 ground
test pin.

(6) Place the A14 board in freerun as in step 3. (Jumper from ground to “LFR” test point.)

{7) Measure the signatures again. If the A14 signatures are now good, then there is an assembly
common to that signal which has a faulty input/output buffer. To detect which assembly that is,
put A14 back in the instrument and pull assemblies which are connected to the failed A14 signal

output, one at a time, until a good signature is obtained.
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Table 8-10. A14 Microprocessor Troubleshooting (Continued)

7. To check the Data Bus Transceiver U5, perform the following steps:

a.

Disconnect the data bus from the A14 board by setting the extender board data bus DIP switches in
the down position as shown below:

Do Dy Aq Az Ag Ats
o [} [ ]
N DATA BUS — \ ADDRESS BUS /
b. Remove U10 from its socket. U5 is now isolated from the instrument and from the A14 board.
Connect an AP clip to U5. Attach a clip lead from U5(19) to ground. This will enable US.
d. When U5(1) is TTL Low, it will pass data from the instrument data bus to the A14 board. When us(1)

is TTL High. it will pass data from the A14 board to the instrument data bus. With the 10526T Logic
Pulser and 10525T Logic Probe, test U5 in each direction, as follows:

(1) Connect the logic probe and pulser’s BNC leads together with a BNC tee. Using a BNC-to-

alligator clip adapter, apply 5V to the probes using the 5 volt test point on the A14 board.
Connect the ground lead to the chassis.

(2) With no other clip leads attached (except the chip enable lead at U5(19) to ground), Us(1) is
held Low by buffer U15(7). Buffer input U15(6) is floating high because microprocessor
U10 is removed from its socket. With this set-up, U5 may be checked in the direction data

bus to A14.
PULSED PIN 'OBSERVED OUTPUT PIN
U5(15) U5(5)
U5(16) U5(4)
Us5(17) Us(3)
Us5(18) U5(2)
uUs(11) U5(9)
us(12) U5(8)
Us(13) Us(7)
Us(14) U5(6)

(3) To test the opposite direction, apply another AP clip to U15. Connect a clip lead from U15(6) to
ground. Leave all other leads in place. Now, U5 is set up to read data from A14 to data bus.

PULSED PIN OBSERVED OUTPUT PIN
U5(5) US5(15)
U5(4) U5(16)
Us(3) U5(17)
U5(2) Us5(18)
U5(9) Us5(11)
Us5(8) U5(12)
Us5(7) U5(13)
U5(6) U5(14)

If the trouble still persists, replace U10. U10 may freerun and still not operate properly.
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Table 8-11. A16 Memory and Sweeper Control Troubleshooting

. ROM CHECK
| 1. To check the ROMs on this board, perform the following steps:

: i a. Place A14 board on extender board, 05342-60036. All DIP switches should be in the “on”, orup position.

b. Place A14 board in freerun mode by connecting a jumper from LFR test point to ground.
c. Connect and set 5004A as follows:

1) Clock to “@2” point. o

) START and STOP leads to R6K test point for first ROM US6; to R7K test point for second ROM U9.
)} Ground lead to ground test point.
)
)

Set START pushbutton for negative going edge (IN on 5004A).

2
3
4
: 5) Set STOP pushbutton for positive going edge (OUT on 5004A).
! (6) Set CLOCK pushbutton for negative going edge (IN on 5004A).

d. Probe the points shown in the following table and observe the signature shown. If observed signatures o '
don’t match those shown in the tables, replace the faulty ROM on the A16 board. BN

FOR R6K ROM: U6 FOR R7K ROM: U9
X PROBE PROBE
' A14 LINES SIGNATURE  A14 LINES SIGNATURE
' A3 e 768A A3 ........... e 418H
Ad o 4815 A4 ..ii.iiiiiiiiiiiiiaains 1778 NOTE
7N I 3C40 A5 ittt 8F17 The address lines are
AB et 0679 A6 ...irieiiiiiiiiianaaaes 4UUA probed on the A14 board
C7U9 due to easier access.
AT0 Lot HP3F A10 ... it 80HP
e. RAMs U11 and U14 are tested at power-up. If display is filled with “E’s” (for error), either RAM U1l or
U14 is faulty. Replacement of both IC’s is the approved procedure in this case.

f. In summary, if the microprocessor will freerun and if the microprocessor and ROM signatures are
correct then the microprocessor and memory is ok.

SWEEP INTERFACE CHECK

1. Signature analysis can be used to troubleshoot the majority of the sweeper interface circuitry (U7, U10, U5,
U17, U3, U8, U12, U13, and U15) as follows:

Place A16 board on extender cards.

b. Put A14 Microprocessor board in freerun by connecting a jumper between LRF test point and ground.
Display should blank.

—
-
[
©
wa
-
[--3
b9
iy

A16

c. Connect 5004A as follows:

(1) Put AP clip on U12 of A16 board. Connect START and STOP leads to pin 6 of this IC. Set 5004A for
negative slope on both START and STOP.

(2) Connect CLOCK lead to “82” test point on A14 board. Set 5004A for negative slope.
i (3) Signature 0003.

! d. Signature trace through the circuitry, verifying the signatures shownin the following table. Replace the
E faulty 1C(s).
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Table 8-11. A16 Memory and Sweeper Control Troubleshooting (Continued)
PIN U7 uU10 U12 u13 U1z
1 4FC9* 26UU* 6U2C* 0003 UUUF*
2 486C* 0003 3716* 0003 FFFU*
3 9u P2+ 26UU* 4FC9* 26UU* 8487+
4 0000 TACA* 486C* 147P* 1P2A*
5 0000 0003 9uUPp2+* TACA* A 0000*
6 0003 TACA* 0001* C7HA* 0003
7 H21U* 0000 0000 0000 SFOC*
8 0000 C7HA* 72HA* UC6H* 0000
9 3714+ 0003 0003* 0003 H701*
10 3HO02* C7HA* 0003+ 0003 C5F3*
11 47PC* 147pP* 6322* 648U* AH73*
12 C7HA* 0003 7792* 0003 ACSU*
13 1ACA* 147P* 0003* 0003 6AH4*
14 147P* 0003 0003 0003 5AC6*
15 26UU* 16AP*
16 0003 0003
PIN uUts uUs U3 us
1 72HA* QUP1* 0003* 6U2C*
2 72HA* qup2+ 0003 4FC9*
3 72HA* 0003 0000* 486C*
4 0003* 0000 0003 0003
5 UC6H* 0000 0000 0000
6 ucCepr+* 0003 0003 9UP1*
7 0000 0000 0000 0003
8 648U* 0000 0000 0000
i 9 6F9A* 0003 0003 . 0003
L 10 72H9+* 9UP1 0003 0003
11 0003 quP2 6F9A 0003
. 12 0003 0003 6F99 0003
P 13 0000 0000 6F99 0003
: G 14 0003 0003 0003 0003
A 15 0003
I 16 0003
i NOTE: *Indicates probe blinks
’ . 2. The remainder of the sweep interface circuits (U16 and U18) can be troubleshot in the conventional manner
e using an oscilloscope and/or the logic pulser and logic probe. Proceed as follows:
f ' Remove all jumpers and SA leads from all boards.
Fr b. Place 5343A in sweep mode. Observe slow blinking SWP M indicator.
= ¢. Check U17(7) for a negative true TTL level pulse train as shown below:
w This signal is the 3-state enable signal for U18.
0 o
hp=
e
U17, Pin 7
|
|
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Table 8-11. A16 Memory and Sweeper Control Troubleshooting (Continued)

Place jumper between SWPA (T) test point and adjacent ground point. SWPM lamp should light steadily
and counter should gate. This jumper simulates the Sweep Trigger signal.

e. Check the outputs of U17, U16, and U18 with an oscilloscope as follows:

(1) U17(7) waveform as in step 2c above.

Mo 2

(2) U16(9) for TTL Low with jumper in place, TTL High with jumper removed. This is the Sweep
Lock signal that the 5343A outputs.

i

These 1Cs may also be checked by first removing the A14 board from the instrument. This disables the
bus. Then, use the logic pulser and probe to test U16 and U18 input-to-output.

g. To test U2, proceed as follows:

(1) Remove A14 from the instrument to disable the bus. When this is done, the read/write line will
be low.

(2) Attach AP clip to U15. Using jumper, connect U15(6) to ground.

(3) Using the logic pulser and probe, check the following:

PULSE PROBE
1 9 (This is the Write direction,
12 8 or instrument-to-A16 board.)
13 7
14 6
15 5
16 4
17 3
18 2
h. To check the read direction, or A16 board-to-instrument direction, proceed as follows:

(1) In addition to same setup as above, attach jumper from U15(12) to ground. This will put U2 in the
Read direction.

{2) Using the logic pulser and probe, check the following:
PULSE PROBE

9 n
12
13
14
15
16
17
18

N WA BTN

8-93

TABLE 8-11
A6



https://www.manualsplus.com/

““v-vv———-'A e B - T

Model 5343A
Service
Table 8-12. A1, A2 Keyboard,/Display Troubleshooting
1. First verify that HDSPWRT at XA14B(10) pulses high when powerisapplied to the 5343A by using a logic probe

such as the 545A. If not, troubleshoot A14 to obtain an HDSPWRT signal.

1f HDSPWRT is present on the power-up and pulses consistently thereafter but the display/keyboard still does
not operate properly, remove the A1, A2, and front panel assembly as follows:

a.

b.

Remove front panel SAMPLE RATE knob using Allen wrench.

Remove BNC connector nut.
Unplug coax cables and other leads going to A1 and A2 assemblies.
Atright side of front panel, loosen two screws holding U1Sampler, A26 Sampler Driver,and A28 Preamp.

Remove 4 screws (two each side) holding front panel to side rails. Pull front frame out to gain access
to parts.

Loosen SMA fitting at input to Sampler U1.

If DAC option is installed, pull + and <15V leads at top left corner of A2. (RED is +15V, VIOLET is -15V.)
Temporarily pull ribbon cable loose at A2)1.

Lay front frame on its face. Remove 4 screws holding A1/A2 to front frame. Pull out the A1/A2
assemblies.

Replace ribbon cable into A2 for troubleshooting.

3. Remove A14 from the 5343A chassis. With a clip lead, ground the following pins and observe the display for

the following lighted LED segments:

a.

=

i
;
i

i
f
'
{
i
i

i
f TABLE 8-12
LAl A2

A2U1(3) all (b) segments and # indicator should light

A2U1(6) all decimal points, blue key, and TALK indicator should light
A2U1(8) all (d) segments, REM light, and MAN (MHz) key should light
A2U1(11) all (c) segments, GATE light, and OFS MHz key should light
A1U6(3) all (g) segments, RECALL key, and LISTEN indicator should light
A1U6(6) all (a) segments, # indicator, and KYBD LK key should light
A2U6(8) all (e) segments, AUTO key, and SIGN indicator should light
A2U6(11) all (f) segments, SET key, and SWP M key should light

{a)

(f)/(g) /(b)
dp (e)/ /(c)
a S

(d)

If all segments light as specified, then the LED’s A1DS11 through DS21 and the associated transistor
drivers on A1 are operating properly. In addition, the scan clock comprised of A2U4, U3, U12,U5, and the
the column scanners A2U2, U8 are operating properly.

If only one segment in the display lights, troubleshoot the scan clock and column scanners on. A2.
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Table 8-12. A1, A2 Keyboard/Display Troubleshooting (Continued)

4. If the 5343A does not perform the power-up diagnostic but A1, A2 properly perform the test described in

step 3, the probable cause of the failure is A2U12, U7 (TTL RAM memory), A2U17 (data bus buffer), A2U4, U14
(write enable generation), or U18 (multiplexer). .

: 5. If the 5343A performs the power-up diagnostic but does not perform the diagnostic mode 8 keyboard check,

the probable cause of the problem is the key decoding circuitry on A2 consisting of U14A, U4C, U19,and U13.
To test this circuitry, perform the following tests with A14 still removed from instrument:

a. Monitor U10(8) with a logic probe and verify that each time a key is pressed, U10(8) goes low. To cause
U10(8) to return to high, ground U23(1) momentarily. This verifies that pushing a key generates an
interrupt request (LIRQ) and that reading the keyboard (LKBRD) clears the interrupt request.

b. Place AP clip on U23 and monitor the outputs of latch U23by grounding U23(1) and verify that when akey
is pressed, the latch stores the following data:

KEY u23(3) @) (5) (6)

0 0 0 0 0

1 1 0 0 0

o 2 0 1 0 0
3 3 1 1 0 0
i 4 0 0 1 0
R 5 1 0 1 0
o 6 0 1 1 0
| 7 1 1 1 0
H 8 0 0 0 1
9 1 0 0 1

. 0 1 0 1

ENTER 1 1 0 1

¢ Monitor U13(2) and verify that when any of the leftmost grouping of keys (AUTO, MAN, RESET, etc.) is
pressed, U13(2) is high and that when any of the rightmost grouping of keys (0,1, 2, etc.} is pressed, U13(2)
is low. This verifies that the top/bottom row decoder U20 is operating properly.

d. If the A2 assembly passes all the above, then the most probably cause of the problem is the A2U13 bus
driver. Another possible cause is that the A14 MPU does not respond to the LIRQ signal.
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Table 8-13. A17, A18, A24 Timing Troubleshooting

1. The A24 oscillator is the source of most timing signals within the 5343A. The overall condition of this assembly
and the multiplex section of A18 Time Base Buffer may be observed at |3 rear panel jack FREQ STD OUT,
10 MHz. To observe this signal, the INT-EXT switch must be in INT (internal} position. See photo below

for oscilloscope view of 10 MHz output.

k2

1V

T 502 INPUT 2

10 MHz OUTPUT ——QV X1 PROBE

—>|50ns

2. If no output is obtained from J3, check INPUT to A18 at pin {8). No signal here indicates failure of A24. The
standard A24 assembly may be repaired if the oscillator module itself is ok. Option 001 A24 is not field
repairable — it must be replaced. Option 001 A24 is available on a blue stripe replacement basis. See
Section VI for information.

3. If A24 output is valid, check outputs of A18 assembly (double check INT-EXT switch position). A18 pro-
vides 3 outputs:

a. 1MHz to drive A17 Timing Generator (pin 1)

b. 500 kHz to drive A7 Mixer/Search Control and A10 Divide-by-N assembly (pin 3).

¢. 10 MHz to rear panel (pin 5).

The above three signals are TTL level square waves. If these signals are present, proceed to A17 Timing
Generator. If these signals are not valid, troubleshoot A18 to find the stoppage in the signal path.

1‘3 4. The A17 Timing Generator has a number of outputs:

a. LO SWITCH at XA17(1) which switches the A5 multiplexer and A13 counters in a pseudorandom
sequence after acquisition.

b. LDIR GATE at XA17(4) which gates the main gate on A3 for direct count measurements.

LIF GATE at XA17(5) which gates counter A on A13 for measuring the IF.

0

d. When A17 is read by the microprocessor, the D4 line is examined to see if the gate time is over. The D1
line indicates the end of the prs.The D2 line indicates the end of the sample rate run down.

TABLE 8-13
A17, A18, A24

e
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Table 8-13. A17, A18, A24 Timing Troubleshooting (Continued)

5. LO SWITCH signal verification. To verify that the LO SWITCH signal is operating properly, the 5343A must be
abfe to acquire so that the counter can be forced into its harmonic determination routine. This means that
A25A1, A28, U1, A11, and A12 must be working properly. To check LO SWITCH, apply a 50 MHz signal,
-10dBm, to the high frequency connector and put the 5343A in the 500 MHz—26.5 GHz range. The LO SWITCH

' signal at XA5(5) should appear:

¥

2v

LO SWITCH

ol — 0V
L A5(5)

The time during which the signal switches between high and low levels in a pseudorandom fashion should be
360 ms (ACQ TIME switch on rear panel in MED position). The time where the signal is high and not switching
is controlled by the front panel sample rate control and resolution of counter. If the rear panel switch is placed
in the SLOW position, then the time during which the signal is switching should extend to 2.1 seconds
(actually 2.096). In FAST position the time should be 22.52 ms.

A sample of what the sequence looks like is shown below where the sweep speed of the scope has been
increased to 100 us.

e é ———

LO SWITCH
A5(5)

N o,/

oA o

If LO SWITCH is stuck low, then the 5343A will not acquire even if all the IF circuitry is working properly. This is
due to the fact that during acquisition, a 1 us measurement is made on the IF and this requires that LO SWITCH
go high to select the A counter on A13. This measurement is made to insure that the IF is in the proper fre-
quency range. The above troubleshooting procedure will not work in this case since diagnostic mode 3 can not
be entered. This condition would be evidenced by the counter displaying SP2 in diagnostic mode 0.
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Table 8-13. A17, A18, A24 Timing Troubleshooting (Continued)
IF LO SWITCH is not present, check the TP5 test point on A17 to see if the prs generator is working. Put the
counter in diagnostic mode 2 for continual prs generation. TP5 is high during the prs and should remain high
for 360 ms (MED mode on rear panel) or for 2.096 seconds (SLOW mode) or for 22.52 ms (FAST mode).
v
TP5 TEST POINT
ON AT7 o
ﬁbi '4— 100 ms
yAY
A17TP5
ov
A177P3 .
o ov
‘“l '<~ 100 ms
6. Troubleshooting the A17 prs generator.
To troubleshoot the prs generator on A17 {consisting of A17U13, U10, U5, U2, U1, and various gates), pull the
A18 Time Base Buffer board from the instrument to disable the 1 MHz clock into A17. Put A17 on an extender
board, connect logic probe and logic pulser power leads to A17 +5V and ground, and perform as follows:
a. U13, U10, US SHIFT REGISTER CHECK
(1) Put AP clip on U3 and connect clip lead from U3(9) to ground. Verify that U5(1) is high. Clear U13,
U10, U5 by applying 1 pulse with logic pulser to TP5 test point. Monitor U5(9) with logic probe to
see that the clear input pulses low (if clear input powers up low, then apply a pulse to U20(9) then
to U18(2) to cause the cler input to go high).
(2) Apply logic pulser to TP4 test point and monitor the shift register outputs:
After 1 pulse at TP4, U5(3) should go from low to high.
Apply 2 more pulses at TP4, U5(5) should go from low to high.
Apply 12 more pulses at TP4, U10(12) should go from low to high.
Apply 5 more pulses at TP4, U13(6) should go from low to high.

8-98

AT


https://www.manualsplus.com/

Model 5343A
Service

Table 8-13. A17, A18, A24 Timing Troubleshooting (Continued)

b.

U2, U1 Counters Check
(1) Connect AP clip to U3. Connect clip lead from U3(1) to ground.

(2) Verify that U1(1) is high. If not, pulse U20(9), then U18(2) with logic pulser. Verify that U2(3) is high
and U2(5) is low. If not pulse U20(9).

(3) Connectanother clip lead from U3(5) to ground. Verify that U1(9) is low. Move cliplead from U3(5)
to U3(6) so that U3(6) is grounded. Verify that U1 (9) ishigh. This loads datainto U1 and U2 counters.

(4) Monitor U1(5) with logic probe and pulse TP4 test point with pulser 14 times. ON 14th clock, U1(5)
should pulse high.

A17 LDIR GATE and LIF GATE troubleshooting.

a.

b.

C.

Set the 5343A to 10 Hz— 500 MHz range, sample rate full ccw, no input signal, and 100 Hz resolution. With
an oscilloscope, monitor LDIR GATE at XA3(5) and TP6 on A17 as shown below:

TP6 on A17

oV (TTL)
—— 0V (ECL)

LDIR GATE | i -
XA3(5) o ' S

As the resolution is changed, the width of the gate signal (TP6 high) should vary as follows:

Resolution Width
1 MHz 1 ps
100 kHz 10 us
10 kHz 100 us
1 kHz 1ms
100 Hz 10 ms
10 Hz 100 ms

1 Hz 1s

Change the range of the 5343A to the 500 MHz—26.5 GHz range and place the counter in MAN mode

and observe:
|<— SAMPLE RATE

TP6 on A17 : :E—
! 1V
' OV (TTL)
oV (ECL)
LIF GAT
XA3(16)
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Table 8-13. A17, A18, A24 Timing Troubleshooting (Continued)

d. As the resolution is changed, the width of the gate signal should vary as follows:

RESOLUTION WIDTH
1 MHz 10 us
100 kHz Four 10 us width pulses, 100 us between each
10 kHz Four 100 us width pulses, 100 us between each
1 kHz Four 1 ms width pulses, 100 us between each
100 Hz Four 10 ms width pules, 100 us between each
10 Hz Four 100 ms width pulses, 100 us between each
1Hz 1s
Four resolutions from 100 kHz to 10 Hz, each gate time consists of four gate signals separated by 100 us
dead time.

8. IFLDIR GATE or LIF GATE signals are not present, place A17 on an extender board and monitor A17U15(1), the
output of the U15 time base generator. Place the 5343A in 10 Hz—500 MHz range, sample rate full ccw, and

1 kHz resolution and observe:

SAMPLE RATE

A17U15(1) .
sanisosess | . EE— Y

Only the first period of the U15(1) output is used to generate the LDIR GATE signal as shown below:

A17 |
™6

A17U15(1)

[
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Table 8-14. A3 Direct Count Amplifier Troubleshooting

NOTE

The Direct Count (10 Hz—520 MHz) input is protected by a fuse installed in front panel
BNC connector (see Figure 6-1). Check thisfuse if A3 issuspected as faulty. Remove the
BNC (and fuse) by using a BNC Tee and turning counterclockwise.

To check that the direct count amplifier is working, connect the 10 MHz FREQ STD rear panel output to the
direct count input (front panel BNC). Place the range switch in the 10 Hz—500 MHz range and the impedance
select to 50€). Monitor TP1 of A3 for the following waveform (TP1 is the output of Schmitt Trigger U5).

B - b 5 b e (O

MJM‘NFM‘N g

-k

100 ns

NOTE

Check that the output of A3, DIRECT B available at XA3(1), is divided by four and that
DIRECT A available at XA3(2) is divided by two.
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Table 8-15. A13 Counter Troubleshooting

Apply a 50 MHz signal at -10 dBm to the high frequency input of the 5343A. Put the counter in diagnostic mode
2 (press SET, SET, 2} to read the contents of the A counter. The A counter should read approximately 8,200,000.
Put the 5343A in diagnostic mode 3 to read the B counter. It should be the same reading as A, 1 count
(provided the stability of the 50 MHz source is that good). If this is true, then A13 is good. If it is not true, A13
may be a fault (as well as A17 for the prs generation and gate time generation).

Check the inputs to the A counter as follows: Apply 10 MHz FREQ STD OUT on rear panel to the direct
count input (front panel BNC) with 500 position selected. Check the following A counter test points (since
10 MHz is divided by four on A3, TP6 which divides A3 output by 2, should have a period of 8 X 100 ns = 800 ns
and TP7, which divides A3 output by four should have a period of 16 X 100 ns = 1.6 us):

2v
TP7

e

TP6

3. Check the inputs to the B counter as follows: Apply a 56 MHz, 10 dBm signal to the high frequency inputand

select the 500 MHz—26.5 GHz range. Put the 5343A into AUTO and push RESET to cause the counter to go,to
the prs generation, thus enabling the B counter. Place the rear panel FM switch to the FM position so that the
B counter is enabled for 2.1 seconds.

4. Test the outputs of U1 and U2 for activity by applying a 50 MHz, -10 dBm signal to the high frequency input.

Place the counter in AUTO, 500 MHz—26.5 GHz range, and diagnostic mode 2 so that the prs is continually
generated. Monitor TP2 and TP3 with an oscilloscope. If the signals appear much different than the waveform
shown below, one or more of the U3 buffers have probably failed. Use a logic pulser and logic probe to check
out the U3, U7 buffers. An HP 1607A Logic State Analyzer may be used to check out the actual data going back
to the microprocessor as shown in step 5.
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Table 8-15. A13 Counter Troubleshooting (Continued)

5.

. TP2

TP3

When the counter is not in diagnostic mode 2 but is just measuring the 50 MHz signal, the waveform below
shows activity at the A counter (counting the IF) but none at-the B counter.

TP3

1607A check out of A13:

a. Put A13 on extender board and put AP clips on A13U3, U5, U8, and U10. Connect the following 1607
data lines as follows:

1607A DATA INPUTS A13 CONNECTIONS DESCRIPTION

Data bit ¢ U3(8) A8 line
Data bit 1 U3(10) A1 line
Data bit 2 U3(12) A2 line
Data bit 3 U5(14) A3 line
Data bit 4 U5(2) A4 line
Data bit 5 us(1) A5 line

*GND u3() GND
Data bit 6 U8{12) LCTR RD
Data bit 7 Us(7) Do
DAta bit 8 U5(9) D1
DAta bit 9 U10(7) D2
Data bit 10 U19(9) D3
Data bit 11 NOT USED

*GND U5(8) GND

CLOCK VMAs¢2 TP on A14

*GND U10(8) GND

b. Set 1607A to repetitive, Table A, word trigger, delay off and start display. Put bits 15-7 in the OFF (don’t
care) position. Place the 5343A in CHECK mode and 1 MHz resolution. Select each of the following
trigger words (EXAMPLES 1, 2, and 3) and verify the proper 1607A display in the don’t care bits of the
trigger word.

TABLE 8-15
A13
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Table 8-15. A13 Counter Troubleshooting {Continued)

Example 1. CHECK Mode — 1 MHz Resolution

COMMENTS

10

OFF DATA BITS
SHOULD BE:
9 8

TRIGGER
(DATA BITS)
4 3 2

*These two bits ignored in CHECK
since they represent state of dividers
on A3. This reads out least significant
counts. In this case we’re reading
state of divider U12B (bit 9) and
divider U16B (bit 10). Count equals
3 in this case.

1

1 *

0 0 0

Bit 7 = U17(5) output
Bit 8 = U17(9) output
Bit 9 = U17(2)

Bit 10 = U17{(12)
Count = 8 in this case.

Bit 7 = U13(5) output
Bit 8 = U13(9) output
Bit 9 = U13(2) output
Bit 10 = U13(12)
Count =1 in this case.

Bit 7 = U1(15) 100 decade
Bit 8 = U1{16) 100 decade
Bit 9 = U1(1) 100 decade
Bit 10 = U1(2) 100 decade
Count =0

Bit 7 = U1(15) 101 decade
Bit 8 = U1(16) 101 decade
Bit 9 = U1(1) 101 decade
Bit 10 = U1(2)

Count =90

Bit 7 = U1(15) 102 decade
Bit 8 = U1(16) 102 decade
Bit 9 = U1(1) 102 decade
Bit 10 = U1(2) 102 decade
Count =0

Bit 7 = U1(15) 1038 decade
Bit 8 = U1(16) 103 decade
Bit 9 = U1(1) 103 decade
Bit 10 = U1(2) 103 decade
Count =0

Bit 7 = U1(15) 104 decade
Bit 8 = U1(16) 104 decade
Bit 9 = U1(1) 104 decade
Bit 10 = U1(2) 104 decade
Count =0

Bit 7 = U1(15) 105 decade
Bit 8 = U1(16) 105 decade
Bit 9 = U1(1) 105 decade
Bit 10 = U1(2) 105 decade
Count=0

Total Count = 3+4(8+10) = 75 counts
(Count display 75 MHz)

8-104
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Table 8-15. A13 Counter Troubleshooting (Continued) { N
Example 2. CHECK Mode — 100 Hz Resolution (o
OFF DATA BITS TRIGGER WORD | !
COMMIENTS SHOULD BE: (DATA BITS) L ;
10 9 8 7 6 5 4 3 2 1 0 L |
Count =0 0 0 . . 0 1 0 0 0 0 0 [ 1
Count =0 0 0 0 0 0 1 0 1 0 0 0 Lwi
Count =0 0 ) 0 0 0 1 1 0 0 0 0
Count =5 0 1 0 1 0 1 1 1 0 0 0 "
Count =7 0 1 1 1 0 1 1 1 0 ] 1 o
Count =8 1 0 0 0 0 1 1 1 0 1 0 N
Count =1 0 0 0 1 0 1 1 1 0 1 1 -
Count =0 0 0 0 0 0 1 1 1 1 0 0
Count =0 0 0 0 0 0 1 1 1 1 0 1 e
Total Count = 4(187500) +0 = 750,000 = Display of 75.0000 MHz 1 i §
g
|
3
U
|
Example 3. Apply 10 MHz from EXT FREQ STD OUT to 10 Hz—500 MHz Input and
Select the Direct Count Range with 1 Hz Resolution N
OFF DATA BITS TRIGGER WORD
COMMENTS SHOULD BE: (DATA BITS) !
10 9 8 7 6 5 4 3 2 1 0 ! i
Count =0 0 0 0 0 0 1 0 0 0 0 0 i {
Count =0 0 0 0 0 0 1 0 1 0 0 0 l
Count =0 0 0 0 0 0 1 1 0 0 0 0 |
Count =0 0 0 0 0 0 1 1 1 0 0 0 S
Count =5 0 1 0 1 0 1 1 1 0 0 1 ‘; |
Count =2 0 0 1 0 0 1 1 1 0 1 0 : ‘
Count =6 0 1 1 0 0 1 1 1 0 1 1 |
Count =0 0 ] 0 0 0 1 1 1 1 0 0 ; |
Count =0 0 0 0 0 ] 1 1 1 1 0 1 i

In the direct count mode, because of the divide-by-4 on A3, the output of the decade dividers must be multiplied by 16

instead of 4. So total count is 16(625,000) +0 = 10,000,000 and is displayed as 10.000000 MHz.

To check the B counter, the same set-up may be used but Bit 5 in the Trigger word must be a zero. Put the counter in :
diagnostic mode 3 with a 50 MHz, -10 dBm signal applied to the high frequency input. Observe that a reading of around X

8,200,000 is output for 1 Hz resolution.
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Table 8-16. A8, A9, A10 Main Loop Synthesizer Troubleshooting

1. To testif the A9 Main Loop Amplifier and A10 Divide-by-N are operating properly, putthe 5343Ain AUTO and
select the 500 MHz—26.5 GHz range. Disconnect any input signal. In diagnostic mode 0 (press SET, SET, 0), the
counter should display SP, indicating that it is sweeping the synthesizers. The MAIN CNTRL signal, measured

at XA9(1), should look like:
->! ‘4— 20 ms

W
MAIN
CNTRL oV dc
XA8(1)

The sweep up time is approximately 90 ms while the sweep down time is 60 ms. If this signal is present, then
A9, A10, and part of A8 as well as the ROM program on A14, are operating properly.

2. To test if the A8 Main VCO is operating properly, put the 5343A in MANUAL mode, 500 MHz—26.5 GHz range
and set the MANUAL center frequency to the values in the following table. Connect a coax cable, with BNC
connector on one end and alligator clips on the other, from XA5(10) to the 5002 Channel A input of the 5345A
Electronic Counter. The 5345A counter will measure the MAIN OSC signal at XA5(10). Verify the 5345A
measurement indicates the correct MAIN OSC frequency for each of the MANUAL center frequencies

selected.
MAN CENTER MAIN OSC
FREQ FREQ
500 MHz 300.0 MHz
550 MHz 312.5 MHz
600 MHz 337.5 MHz
650 MHz 350.0 MHz

Also test the output level of the A8 outputs. Using an RF Millivoltmeter with a high Z probe, the following A8
output levels should be measured (100 mV):

XA8(7) MAIN 0SC 500 mV rms
XAB8(3) MAIN VCO 250 mV rms
XA8(5) DIV N 250 mV rms

These levels are essentially independent of frequency.

If steps 1 and 2 pass the test, then the Main Loop Synthesizer is working properly. If not, proceed to step 3.

3. A8 FREERUN FREQUENCY CHECK. Connect XA5(10), the MAIN OSC signal, to the direct count input (front
panel BNC), of the 5343A. Use a coax cable, BNC on one end and alligator clips on the other. With a jumper,
short MAIN CNTRL, A9TP1, to ground. The 5343A should read approximately 325 MHz (+2MHz). If not, adjust
ABR22. If no signal is present, repair A8. (Test all of the A8 outputs for a signal.)

D
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Table 8-16. A8, A9, A10 Main Loop Synthesizer Troubleshooting (Continued)

4. Troubleshooting A9 and A10.

Put A10on an extender board and putan AP clip on AT0U2. Connectscopes probes to U2(5) which is MAIN A1
and U2(10) which is MAIN Ag¢2. Ground TP1 on A9 with a clip lead. This causes the A8 VCO to go to itsfreerun
frequency of 325 MHz. Put the 5343A in AUTO, 500 MHz—26.5 GHzrange, and no input. This causes the 5343A
to sweep the synthesizers. Verify that the U2 phase detector outputs appear as follows:

v
MAIN A1

LS
T

ov

o

If these signals are not present, then either the divide-by-N or the phase detector on A10 is faulty. If this signal
is present but there is no MAIN CNTRL sweep signal at XA8(1) as in step 1, then A9 is faulty.

5. The following test determines if the divide-by-N is faulty:

With the Main Synthesizer Loop working properly, the signal at A10TP1 is a 50 kHz signal as shown:

A10TP1

MIXED SCOPE DISPLAY

8-107
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Table 8-16. A8, A9, A10 Main Loop Syhthesizer Troubleshooting (Continued)

Ground A9TP1 so that A8 will go to its freerun frequency of 325 MHz. Put the 5343A in MANUAL mode and set
the following center frequencies. Monitor A10TP1 and check the period of this signal. It should vary per the
table below since the 325 MHz freerun frequency is divided by the programmed N.

MAN CNTRL DESIRED VCO DIVISION A10TP1 PERIOD
FREQ FREQ FACTOR N (if freerun = 325.0 MHz)
(frequency A8 would go
to if A9TP1 not grounded)

500 MHz 300.0 MHz 6000 18.46 us
550 MHz 312.5 MHz 6250 19.23 us
600 MHz 337.5 MHz 6750 20.77 us
650 MHz 350.0 MHz 7000 21.54 ps

For example:

A10TP1 [ oV dc

If the MAN CNTRL FREQ is changed to 600 MHz, then the period of A10TP1 changes:

l ~-21 us ,

—L 2v
A

~ s

If this doesn’t occur, then the divide-by-N circuitry on A10 is faulty.

8-108
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Table 8-17. AT1, A12, A25, A28 U1 IF Troubleshooting

1. Set-up signal generator at 50 MHz to deliver -10 dBm (70 mV rms, 170 mV p-p) into 500 measured on an
oscilloscope with 100 MHz bandwidth.

|
i A
.06V

T

X1 E
Y COAX LEAD

INPUT TO 5343A 5082 INPUT Z

—»  |e—.01ps

2. Apply the 50 MHz signal generator output to the 500 MHz—26.5 GHz input of the 5343A. Place the 5343A in
AUTO and the range switch in the 500 MHz—26.5 GHz position.

The IF OUT on the rear panel of the 5343A should appear as follows:

J ——ov

AV

X1 COAX LEAD
5082 INPUT Z

IF OUT(REAR PANEL)

3. If this output is as shown above, go to step 7.

a. If this output is not present, then either the U1 Sampler, the A28, or the A25A1 amplifier has failed. To
determine which has failed, proceed as follows:

(1) Disconnect the A28 assembly from the A25 IF Amp motherboard by removing the coax
cable between the two assemblies.

(2) Using a scope probe (scope set for 5001 input impedance), check for presence of a signal a

A28 output jack.

005V

X10 PROBE
5082 INPUT 2

A28 OUTPUT - =0V

P
—»|  |a—01us

NOTE

Do not be concerned that the signal level shown above is less than that
shown as the test signal input in step 1. Sampler U1 has about 40 dB
of conversion loss while preamplifier A28 has about 22dB gain. The sampler
conversion loss accounts for the signal level loss.

(a) If asignal is present as shown, A28 and Sampler U1 are probably good. Proceed to
A25A1checks.

(b) If no signal is present at this point, check A28, then Sampler U1.

8-109
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Table 8-17. A11, A12, A25, A28 U1 IF Troubleshooting (Continued)

4, A28 Checks:

a. To gain access to A28, remove the two screws that go through the assembly to remove the cover.
Separate A28 from Sampler U1 by CAREFULLY pulling the two apart.

Inject a 50 MHz signal into A28, using a coupling capacitor of 20 to 50 pF. Apply a signal level of -20 dBm
(22 mV into 500) to the pin shown below. (A coupling capacitor is necessary because this pinis at -5V;
some sources cannot withstand any dc on the output.)

INSERT SIGNAL HERE \—‘

NOTE

Insure that the A28 assembly stays grounded to the chassis for power
supply return. HINT! Without the cover in place, put one screw back into
the circuit board and through the bottom housing. Retain with a nut. The
bottom housing will protect A28 and prevent short circuits. If proper

grounding is not observed, A28 may oscillate giving faulty troubleshooting
information.

¢. Using a100 MHz bandwidth oscilloscope, check the output of A28for asignal per photoinstep 2 (IFOUT).
If no signal is present, signal trace A28 to find the faulty component(s).

d. If asignal is present, proceed to check the A26 Sampler Driver, Table 8-20.

5. A25A1 Checks:
a. Place A25A1 on an extender board.

b. Inject a test signal into A18 as described in step 4b above.

c. With a scope probe, reach down inside casting to probe input to A25A1 for check of interconnecting
cable.

d. Signal trace through A25A1 to locate faulty component. DC levels are shown on apron of schematic.

8-110
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Table 8-17. A11, A12, A25, A28 U1 IF Troubleshooting (Continued)

e. The U1Sampler contains an NPN one-transistor amplifier. The output leads are actually the emitter and
collector of this transistor as shown:

COLLECTOR
NO CONNECTION

,‘-__.__, o e 1 e o e e S

RF |N||||uu||

F——— EMITTER RF INPUT

i
[
SAMPLER b
DRIVER 1 .
INPUT
]
!
i
i
'1 .
STRIPLINE b
o
o
L. 4
SAMPLER o
J————————< DRIVER ~
* e ’ v INPUT n <
‘o i 1. il T o5
PN TN T~ 1~ © -
50 ! : H i u <
-7 -7 150 p-- P 2
p——ANAN—
Pagpd
° CAPACITIVE COUPLED SIGNAL TO DIODES s
100 NO DIRECT ELECTRICAL CONNECTION
[ e VAV ] Y
22K o
_T_ +5V
100 PF 100 PF g
n<§
= IF OUT

Y%

f. As can be seen in the above drawing, ohmmeter checks can quickly determine if the transistor
is good. Check for the following readings:

Ohmmeter

Lead

- + Model 3465 Ohmmeter Range
E B* 179K (2K range)

B E 1.483 Meg (2 meg range)

E C = (2 meg range)

C E 1.65 meg (2 meg range)

C B* 555K (2 meg range)

B* C 1.78K (2K range)

*Base is Sampler case

Even though the transistor checks ok, the sampler diodes or other components may be damaged. Thisis
especially true if the 5343A has been overloaded by inputs in excess of the damage level (+25 dBm).
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Table 8-17. A11, A12, A25, A28 U1 IF Troubleshooting (Continued)
6. IF Troubleshooting Using Spectrum Analyzer
a. As an additional means of troubleshooting the IF section, the spectrum analyzer may be used. A
study of the display belowshows some featuresthatindicate proper If operation. The IF signal amplitude
is a big clue to proper gain in the IF section.
b. Observe:
Input -20 dBm
Sampler Conv. Loss 40 dBm
Gain A28 +22 dB
Gain A25A1 +26 dBm
=-12 dBm
¢.  Close inspection of display shows the IF signal to be at = -12 dBm level. Another point of interest is
the IF bandpass rolloff at 175 MHz, as indicated on display. Note also the action of this spectrum picture
as the input frequency is shifted. The IF signal will be seen to move across the screen.
= -12dBm ——REF LEVEL: OdBm
IF signal resulting
from 1 GHz RF input. IF BANDPASS ROLLOFF
RF input level -20 dBm.
IF FREQ =54 MHz.
74 114 | 154
MHz | MHz | MHz
94 134 174
MHz MHz MH:z
IF OUT — Spectrum Analyzer
8565 Settings:
RES BW . e 300 kHz
REFLEVEL ... e e e 0 dBm
INPUT ATTEN o e e e 10 dB
SCALE . o e e, 10 dB/div
CENTERFREQ ..o e 114 MHz
FREQ/DIV 20 MHz
8-112
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Table 8-17. A11, A12, A25, A28 U1 IF Troubleshooting (Continued)

7. Check the IF signal at XA11(T) using a 10 M£Q/10 pF oscilloscope probe. Signal should appear as follows:

If this signal is not present, suspect the second stage of A25A1 or the interconnecting cable between A25 and
the motherboard.

8. Check the IF LIM signal at XA11(12) with 10 MQ/10 pF oscilloscope probe. Signal should appear as shown:

A

.5V

IF LIM [———— Ovdc

»l ’¢ O

9. Check the IF COUNT signal at XA12(8) with 10 M{1/10 pF scope probe. Signal should appear as shown:

if this signal is not present, suspect A11.

iFcount [t ‘ \ e

$| ’4_.01 us

If this signal is not present, suspect amplifiers U2 and/or U4 on A12.

ovdc
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Table 8-17. A11, A12, A25, A28 U1 IF Troubleshooting (Continued)

a.

a.

10. Testing A12 IF Detectors

Put the A12 IF detector on an extender board. Monitor TP8 (32—106 MHz detector) and TP9
(22—128 MHz detector) with a logic probe. Put the 5343A in AUTO and the 500 MHz—26.5 GHz
range. Apply a 20 MHz # dBm signal to the high frequency input. Note that both TP8 and TP9 are
low. Increase the input frequency to 22 MHz and notice that the logic probe indicates a high at
TP9 (near the limits of the detectors, the logic probe will blink high). Increase the input fre-
quency to 32 MHz and check that TP8 goes high. As the frequency is increased to 106 MHz, both TP8
and TP9 should be high. As the frequency is increased beyond 106 MHz, TP8 should go low and TP9
should remain high until 128 MHz is reached, at which TP9 also goes low. If these test

points are correct the detectors operate properly. If the detectors do not operate, go to step 7.

If the detectors operate as above but if the counter is in AUTO with a 50 MHz signal applied to
its high frequency input and if, after placing the counter in diagnostic mode @, the counter
displays SP or SP2 only, the most probable cause is that the U12 output gates which drive the data
bus are bad or else LPDRD is not being sent by the MPU. Use a logic pulser to pulse LPDRD and check
the bus driver outputs with a logic probe. Also use a pulser to pulse LPDWRT to see if that sets the
U7 latch to the low state (monitor TP10).

11. Troubleshooting 32—106 MHz Detector on A12:

With a dual trace oscilloscope, monitor TP5 (32—106 MHz detector) and TP4 (transfer signal) on A12 under the
following conditions. Check that the correct display is obtained. (Put A12 on extender board 05342-60034).

Apply a 29 MHz signal at 0.6V p-p to the 500 MHz—26.5 GHz input of the 5343A.

FOR 29 MHz INPUT

TP5 32-106 MHz DETECTOR

TP4 TRANSFER

b. Increase the frequency to 32 MHz. The following display should be observed:

-

TP5 32-106 MHz DETECTOR i
ov

TP4 TRANSFER
ov
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Table 8-17. A11, A12, A25, A28 U1 IF Troubleshooting (Continued)

Increase the frequency from 32 to 106 MHz. Over the entire frequency range, the transfer pulse (TP4)
should occur inside the detector pulse (TP5). The transfer pulse clocks the state of the detectors into
U13 on A12.

Increase the frequency beyond 106 MHz to obtain the following display:

TP5 32-106 MHz DETECTOR

TP4 TRANSFER PULSE

Transfer pulse occurs outside the detector pulse so that a low is transferred into U13.
Similar waveforms occur for the 22—128 MHz detector with different frequency limits.
Using the 5004A Signature Analyzer, troubleshoot the frequency detectors on A12, as follows:

Put A12 on an extender board and an AP clip on A12U15. Place the START probe and STOP probe of the
5004A Signature Analyzer on U15(12). Place the CLOCK probe of the 5004A on U15(8) which is the
1 MHz input to A12. Place the GROUND probe on U15(7).

Place the CLOCK, START, and STOP switches on the 5004A to positive slope (buttons out).
Connect the 10 MHz FREQ STD output on the rear panel of the 5343A to the high frequency input of
the 5343A.

Place the data probe on +5V to see if characteristic 1’s signature of UP73 is obtained. If not, replace U15.
CHECK the signature at U6(3) to see if the 10 MHz signal is entering the digital filter properly. This
signature should be 55H1. Check U6 signature and work back along the incorrect signature signal path.

Us(1) A1C9 US(1) UP73 Us(1) 0000 uU9(1) 0000
U6(2) 0U16 U5(2) 6097 U8{2) 0000 us(2) 1F2C
U6(3) 55H1 U5(3) NA U8(3) HPO1 uU9(3) 0000
U6(4) P258 U5(4) NA UB(4) P258 U9(4) 6097
Us(5) 1F2C US(5) 9HPO U8(5) 0000 U9(5) 2F60
U6(6) 0000 U5(6) 9HPO U8(6) UP73 U9(6) UP73
U6(7) 0000 US5(7) 0000 UB{7) 0000 U9(7) 0000
U6(8) 0000 U5(8) A1C9 U8(8) UP73* U9(8) 0000*
U6{9) UP73 US5(9) 2F60 U8(9) UP73 u9(9) UP73
U6(10) 0000 US5(10) NA U8{10) 0000 U910} UP73
U6(11) 0000 US(11) NA U8{11) 6000 U9(11) 0000
U6(12) UP73 U5(12) 1F2C U8(12) UP73 U9(12) 0000
Ub(13) 0000 US5(13) UP73* UB{13) 0000 U9(13) UP73
U6(14) UP73 U5(14) UP73 UB(14) UP73 U9(14) UP73
U10(1) UP73 Uty UP73 U7(1) 6097 U14(1) 0U16
U10{2) 0000 U11(2) 0000 U7(2) 2F60 U14(2) 55H1
U103) NA U11(3) 0000 U7(3) HPO1 U14(3) 0000*
U10(4) NA Ut1(4) UP73 U14(4) FH3F
U10(5) 0000 U11(5) 0000 U14(5) 0000*
uU10(6) 0000 Ute) UP73 U14(6) UP73*
U10(7) 0000 U11(7) 0000 U14(7) 0000
u108) 1F2C U11(8) ACA2 U14(8) UP73*
U10(9) 0000 U11(9) 55H1 U14(9) 0000*
U10(10) NA U11(10) FH3F U14(10) FH3F
U10(11) NA U11(11) 334U U14(11) NA
U10(12) 0000 U11{12) 0000* U14(12) ACA2
U10(13) UP73* U11(13) UP73* U14(13) 0U16
U10(14) UP73 U11(14) UP73 U14(14) UP73

*Probe blinks
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Table 8-18. A4, A6, A7 Offset Loop Synthesizer Troubleshooting

1.

To test if the Offset Loop Synthesizer is working, put the 5343A in AUTO, 500 MHz—26.5 GHz range, and no
input signal. Monitor the OFFSET CNTRL signal at A6TP1 and the MAIN CNTRL signal at A9TP1:

MAIN CNTRL
A9 TP1

OFFSET CNTRL
A6TP1

o

Also measure the A4 output signal levels with an RF millivoltmeter with a high impedance probe. XA4(10)
should be around 600 mV rms and XA4(7) around 300 mV rms. Both levels are 100 mV and essentially
independent of frequency.

To determine if A4 has failed, use a clip lead to ground A6TP1. This forces the A4 VCO to its freerun frequency
of 325 MHz (2 MHz). Connect XA4(10), the OFFSET OSC signal, to the direct count input of the 5343A using
a coax cable with BNC connector on one end and alligator clips on the other. Adjust A4R1 for the proper
frequency if necessary. Check that the level is approximately 600 mV rms,

If A4 is good, then either A6 or A7 has failed. Pull the A6 OFFSET LOOP AMP from the instrument, put A7 on
an extender board and monitor A7U1(5) and A7U1(10), the phase detector outputs, with an oscilloscope. Put
the 5343A jn AUTO, 500 MHz—26.5 GHz range, and no signal input. Ground XA4{5), the OFFSET CNTRL
signal, with a clip lead to cause A4 to go to 325 MHz. It may be necessary to push MAN, then AUTO, in order
to get the characteristic display of all zeros and start the instrument sweeping. The display should be as follows:

A7U1(5)

A7U1{10)

A9TP1
MAIN CNTRL §

A7U1(10)

If these signals are present, then A7 is OK.
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Table 8-18. A4, A6, A7 Offset Loop Synthesizer Troubleshooting (Continued)

If these signals are not present, then the mixer portion of A7 should be checked. With A6 out of the instru-
ment, ground XA4(5) so that the A4 VCO goes the 325 MHz. Put the 5343A in manual mode and program the
MAN center frequency (to check that the VCO frequency is that desired, put the 5343A in diagnostic mode 1
so that the main VCO frequency is displayed). For example, program the MAN center frequency to 576 MHz:
the diagnostic mode 1 displays 325.5 MHz as the main VCO frequency. Monitor A7TP1, the output of the
mixer and check for the presence of the difference frequency between the main VCO programmed fre-
quency and the freerun frequency of A4.

¥

T2V

A7TP1

ov

1

With A6 removed, HSRCH EN, XA7(2) should be TTL high.

To check A6, install A6 and remove A7 from the instrument. Remove the short to ground on XA4(5). The
search generator on A6 should begin search and driving the OFFSET CNTRL signal in a search ramp.
LPOS SLOPE should go low to indicate when the frequency of the VCO is being swept ROM higher to
lower values.

A6TP1
OFFSET CNTRL

L POS SLOPE
XA6(8)
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TABLE 8-19
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Table 8-19. A5 RF Multiplexer Troubleshooting

Set up the test equipment as shown:

EXT IF QUT

b]
00— — —o0of®--j00|
HP 8620C HP 86222A HP 1417/8554B/8552A
SWEEPER

Set the 8620C to 1.2 GHz at approximately -20 dBm. Place the 5343A in AUTO, 500 MHz—26.5 GHz range,
and in diagnostic mode 2 (press SET, SET, 2) so that the counter continuously displays the A counter contents
as it remains in the harmonic determination routine. The trace on the spectrum analyzer should show two
IF’s, indicating that the A5 Multiplexer is switching between the main synthesizer and the offset synthesizer.

The wideband filter on A9 is switched in as can be determined by the wider noise skirts about the signal.
EXT IF OUT

—0 dBm

20 MHz/div.
300 kHz BW

1.2 GHz @ -20 dBm input to CNTR.

If the scale is expanded to 1 MHz/div., it is seen that the separation between the IF’s is 2 MHz (=4 X 500 kHz)
where 4 is the N number. Go to diagnostic mode 1 to verify N=4.

EXT IF OUT
— 0dBm

1 MHz/div.
100 kHz BW
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Table 8-19. A5 RF Multiplexer Troubleshooting (Continued)

Service

Put counter in diagnostic mode 4 which continuously measures the IF. The narrow band filter on A9is switched
in and noise skirt about IF reduced.

EXT IF OUT
—0 dBm

20 MHz/div.
300 KHz BW

1.2 GHz @ -20 dBm input
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TABLE 8-20
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Model 5343A
Service

Table 8-20. A26 Sampler Driver Troubleshooting

1. Remove U1 Sampler, A26 Sampler Driver, and A28 IF Preamplifier as described in paragraph 8-35.

2. Two approaches exist for checking A26. The first method, and the preferred one, is a spectrum analyzer check
of the Sampler Driver output. The second method is an output power level check.

a. Spectrum Analyzer check:

(1) Carefully remove the Sampler U1 from the A26 assembly. Use particular caution in not twisting
or jerking on the A26 coax connector.

{2) Using appropriate adapters and coax cable, connect A26J1 to the Spectrum Analyzer input.

CAUTION

Total output power of A26 is =+17 dBm. Provide spectrum analyzer input
attenuation if necessary,

(3) Set the 5343A to check mode. Observe a spectrum analyzer presentation similar to that shown
below. Note that the amplitude level in the analyzer display does not approach +17 dBm. This
is normal. The power meter response is broadband and will present a readout of ALL signals
recorded at its input. The spectrum analyzers narrower response will give a lower level display.

REF LEVEL: 20dBm
RESOLUTION BW: 3 MHz
INPUT ATTEN: 20dB
SCALE: 10dB/div.

NOTE

Depending on the test setup, cable quality and length, etc., A26 output
may be observable up to 26 GHz. However, if a display similar to above
is obtained, A26 can be considered OK, unless the specific complaint is
lack of performance at the upper end of the 5343A’s input range
{>18 GHz). A new step recovery diode CR1 may cure the problem.

b. Power Meter check:

(1) Set 5343A to CHECK mode and measure the sampler driver output with a power meter. The
output should be greater than +16 dBm (if the output of A5, which is driving A26, is at a
level of approximately +15 dBm).

(2) If the A26 output level is good, then A26U1 and associated circuitry are probably functioning
properly. However, a good level does not indicate that the step recovery diode CR1 is working.
CR1 could be open. To check the diode with an ohmmeter, connect the positive lead of the
ohmmeter (such as the HP 3465A in OHMS function) to the center conductor of the A26
Sampler Driver output and the common leads to the A26 case. Place the chmmeter in the 2K
range (1 mA current source) and measure a forward resistance of approximately 800 ohms.
Measure a reverse resistance of infinity.

(3) To replace CR1, simply unscrew the plastic holder and remove CR1 with tweezers. Reverse
the process for assembly.

If A26 is producing an output comparable to display above, and the 5343A still will not
count a microwave input, check Sampler U1, Table 8-17.
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Table 8-21. Option 011 HP-18 Troubleshooting

Model 5343A

Service

1.

Acceptor Handshake Troubleshooting

HP-IB CABLE

59401A
BUS SYSTEM
ANALYZER

a. Setup:
N
SN N e
5343A H 6> DL HOHH
23 Y 0D DOD
——————° 3
Set 5343A rear panel address
switch to:
59401A settings:
S — o+ ok
- TALK Mod
ode
Ag g S| HALT
— ATN = 1, SRQ = 0, EOl = 0
REN true (REN light on)
- DIO switches to 5343A listen address:
e s = N 87654321
L 00100001

b. Remove the A14 Microprocessor assembly from the 5343A. Perform the actions listed in Table 8-21A to
verify the acceptor handshake. Use a 546A Logic Pulser to apply a clock pulse to a particular circuit node.

Use a 545A Logic Probe to check the state of circuit nodes.

Table 8-21A. Acceptor Handshake (HP-1B)

59401A*
DAV | NRFD]| NDAC
STEP|  ACTION | ione | Light | tight {us3) | v | useo) | uey | uss) | sy |usae| COMMENTS
0 |Apply power OFF ON ON Low High Low Low High Low High |Since the 5342A’s
to 5342A listen address is on
the data lines,
U33(14) should be
high. If not, check
inputs. U33(4,5,6,7,
9,10,11,12) should
all be TTL high.
U33(3,13) should
be TTL low.
1 |Clock U3(11) OFF OFF ON Low Low | High Low Low Low Ltow }U20(10) and U29(6}
once should go high.
U23(2) should go
high. U1(8) should
go high. Interrupt
flag U10(5) should
go high
2 |Press EXECUTE ON OFF ON High Low High Low Low Low Low
on 59401A ’
3 {Clock U311y ON OFF ON High | High Low High tow Low Low
once
4 |Clock U3(11) ON ON ON Low High Low High | High Low High
once
5 {Clock U3(11) OFF ON OFF Low Low Low Low High | High | High
6 |Go to Step 1 and
Handshake
sequence
Repeats
NOTES:

*DAV “ON’’ means that LDAV at A15U31{6) is TTL Low.
NRFD “ON” means that HRFD at A15U22(14) is TTL Low.
NDAC “ON" means that HDAC at A15U25{14) is TTL Low.
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Table 8-21. Option 011 HP-IB Troubleshooting (Continued)

2. Source Handshake Troubleshooting

i
-4
é
R
5
o
f a. Setup:
- HP-IB CABLE
o
B
3
i
; i
|
y
‘ 553 b OB~
? T XY ELH DD
| : |
§ 59401A
) é BUS SYSTEM
| ANALYZER
: Set rear panel address
R switch to Talk only: -
i
]
C TAU\(( —_— T 59401A settings:
o ONL — REN true (REN light ON)
| As — {0 HALT
| —a LISTEN mode
i |
N Al —a 7
I 1 0
|

b. Remove the A14 Microprocessor assembly. Perform the actions listed in Table 8-21B to verify the source
handshake. Use a 546A Logic Pulser to clock circuit nodes and a 545A Logic Probe to check the state of
circuit nodes.

Table 8-21B. Source Handshake (HP-IB)

59401A
STEP ACTION EQ»Y. Ta',‘;i? Ti;:tc Usd) | uee) | u2ee | u203) | vae) | usp | uaE) | LsE)
5 E 8 [Apply power to 5342A OFF OFF ON High | High Low Low High Low Low High
& Z 1 [Clock U9(11) once OFF OFF ON | High | Low | High | tow | High| tow | Low | High
; g 2 [Clock U4({11) once OFF OFF ON High Low High | High Low Low Low High
)S 8 3 [Clock U4(11) once ON OFF ON High Low Low High Low Low High Low
e 4 [Press EXECUTE on 59401A ON ON OFF High Low Low Low Low Low High Low
f 5 |Clock U4(11) once OFF OFF ON Low High Low Low High Low High | High
i 6 [Clock U4({11) once OFF OFF ON High | High Low Low | High Low Low High
;1j 7 {Go to Step 1 and the Hand-
{ shake Sequence Repeats
8
]
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Table 8-21. Option 011 HP-IB Troubleshooting (Continued)

Model 5343A

Service

3. U23, U26 ROM Troubleshooting

a.

b. Remove the A14 Microprocessor assembly from the 5343A. Place A15 HP-IB assembly on an extender.
Place an AP clip on U1 and ground U1(8). Set ATN and the DIO switches on the 59401A as listed in

Setup:

Set rear panel address

HP-IB CABLE

switch to:
R
C—
A5 —{ 101
43
N ——,

T3

S HOH OO

Sl DY D DL

{ )

59401A
BUS SYSTEM
ANALYZER

59401A settings:
MEMORY .
comp

TALK Mode
HALT

SRQ =0, EQI =0
REN True

OFF
OFF

Table 8-21C and check with a 545A Logic Probe for the correct outputs.

Table 8-21C. U23, U26 ROM Table (HP-1B})

**59401A SETTINGS
COMMIENTS DIO LINES *U23 PINS *U26 PINS

ATN 8 7 6 5 4 3 2 1|1 2 4 567|1t23458679
Listen Address 1 0010000O0OIT01T1T11T1/1706100000
Talk Address 1 010000000111 1T1T1}1701T00000
Data (M) 6 010011017 1T11001|701T00O0O0CO0
Go to Local 1 000000O0C1T|I71T001T01{701T1T1T01T080
Serial Poll Enable 1T 600110007 1T01T1T1T1/1T1T100000¢0
Serial Poll Disable 1 00011001117 1T011T1T1(1000¢0060O00O0
Group Execute Trigger 1 0000100011001 01/701T1700120
Local Lock-Out 1 00010001TI7171T00101T1T01T1T1T11T0
Device Clear 1 00010100(T1T00101470701T1T10
Selected Device Clear 1 0000010071001 01%101T01010
Unlisten 1 6011111110111 11/00100000
Untalk 1 01011t 1T1T11j0o111111/001000O0C0

NOTES:

*Ground U1(8) to enable ROM U23

*1 = TTL High for U23, U26

**(1 = TTL Low for 59401A outputs, e.g., if DIO7 set to 1, then LDIO7 at A15U31(10) is TTL Low)
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Table 8-21. Option 011 HP-IB Troubleshooting (Continued)

4. Troubleshooting Registers U27, U24, U21, U16, U18, U30, U15

a.

Setup:

HP-IB CABLE

S HH Be DOEL

THE LY LoD HYD

{ ]

50401A
BUS SYSTEM
ANALYZER

Remove A14 Microprocessor assembly from the 5343A and place the A15 HP-IB assembly on extender
boards.

Place an AP clip on U11 and connect a clip lead from U11(12) to ground. This enables the U27 Data In
register.

U27 CHECK:

Set the 59401A to TALK, HALT, and the 8 DIO switches to 8 (all switches down). Check the inputs to
U27(3,4,7,8,13,14,17,18) for all TTL high. If these inputs are not all TTL high, troubleshoot the input data
buffers U22, U25, U31. With the 546A Logic Pulser, pulse U27(11). Check the outputs of U27(2, 5,6, 9,12,
15, 16, 19) for all TTL high. Change the DIO switch of the 59401A to all 1 (all switches up). Pulse U27(11)
once. Check the U27 outputs for all TTL low.

U21 CHECK:

If U27 is working, itis possible to control the state of the microprocessor data bus and thereby check out
U21, U24, and U16. To check out U21, gound U12(5) with another clip lead (U12(12) is still grounded).
This enables U21. With the 59401A DIO switches all set to 1 (alf switches up), clock U27(11) with the Logic
Pulser. Now check U21(11). Check the outputs of U21(2, 5, 6,9, 12, 15, 16, 19) forall TTL low. Now change
all the 59401A DIO switches to 8 (all switches down). Clock U27(11) with the Logic Pulser. Verify that the
U217 outputs are still TTL low. Now clock U21(11). Verify that the U21 ouptuts are all high.

U24 CHECK:

Check the clip lead on U12 from pin 5to pin 13so that U12(13) is grounded. Check that U21(1) is TTL high.
I U21(1) remains low after the clip lead is removed, the serial poll FF U29 must be set high. To do this,
ground U29(14) and clock U29(12). Verify that U29(10) is TTL high. U12(13) grounded enables U24. U27
should still be enabled by the ground on U11(12). With the 59401A DIO switch all setto 8 (switches down),
clock U27(11) and clock U24(11). Verify that that outputs of U24(2, 5, 6, 9, 12, 15, 16,19) are all TTL high.
Change the 59401A DIO switches to 1 (all switches up). Clock U27(11) with the Logic Pulser. Verify thatall
the U24 outputs are still TTL high. Now clock U24(11) and verify that the U24 outputs are all TTL high.

U16 CHECK:

Remove the clip lead from U12(13). U27 should still be enabled by the ground on U11(12). With the DIO
switches of the 59401A all set to 1 (all switches up), clock U27(11) with the 546A Logic Pulser. Next clock
U16(9) and verify that the outputs of U16(2,5,7, 10, 12, 15) are all TTL low. Change the DIO switches on the
59401A to 8 (all switches down) and clock U27(11). Verify that U16 outputs remain TTL low. Now clock
U16(9) and verify that the U16 outputs are all TTL high.
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Table 8-21. Option 011 HP-IB Troubleshooting (Continued)

h. U18 CHECK:

Change the clip lead on U11 from pin 12to pin 13 so that U11(13) is now grounded. This action will disable
the U27 Data In register and will enable the U18 Interrupt Out register. Clock each of the inputs to
U18(2, 4, 6, 10, 12) with a 546A Logic Pulser, and simultaneously check the corresponding output,
U18(3, 5,7, 9, 11) with the 545A Logic Probe. Remove the ground from U11(13) and verify that clocking
an input has no effect upon an output (all the outputs should be in the high Z state).

i. U30 CHECK:

Change the ground to U11(15) with the clip lead. This enables the State In register U30. Clock each of
the inputs to U30(2, 6, 10, 12, 14) and simultaneously check the corresponding outputs of U30(3,7, 9,
11, 13). Remove the ground from U11(15) and verify that clocking an input has no effect upon an output.

j. U155 CHECK:

Change the ground to U11(14) which enables the Command In register U15. Set the DIO switches and
ATN to the following:

ATN 8 7 6 5 4 3 2 1

1 00100000 (5343A rear panel HP-1B address switches set to 00001)

This should cause the U26 ROM outputs to present a TTL low to U15(12, 13, 14). Verify this with a logic
probe. U15(11) will be TTL high since the A15 assembly powers up with the U20 Listen FF reset.
Clock U15(7) with the Logic Pulse and verify that U15(3, 4, 5) are TTL low and U15(6) is TTL high.

Set the DIO switches to the following:

ATN 8 7 6 5 4 3 2 1
1T 00100 001

Clock U20(12) to set the U20 Listen FF. This causes U15(11) to go TTL low.
Now set the DIO switches to the following:

ATN 8 7 6 5 4 3 2 1
1 000 1T 0 0 01

This causes the U26 ROM outputs to present a TTL high to U15(12,13, 14). Verify this with the logic probe.
U15(11) should be TTL low. Clock U15(7) and verify that U15(3, 4, 5) are TTL high and U15(6) is TTL low.
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Table 8-22. Option 004 Digital-to-Analog (DAC) Troubleshooting

NOTE

The DAC option components are located on the A2 Display Driver
board. To gain access to this board, the front panel must be dis-
assembled. Refer to paragraph 8-28 for disassembly instructions.

The troubleshooting procedure is based on the following assumptions regarding normal operation:
The 5343A measures applied signals properly.

b. The+15Vand-15V power supplies are functioning. Check these voltages at the +15V and -15Vinput points
on A2 assembly.

¢. The 5343A has no software problems. The algorithm needed to perform the DAC function is contained
in ROM firmware. If after the following checks, the DAC option still will not perform properly, suspect
a ROM failure. Refer to Table 8-10 and Table 8-11 for information on the microprocessor and memory
troubleshooting.

d. The LDA signal is present. See photo below for a view of this signal.

0.2v

GND ~— X10 PROBE

| 4
T

S5us
The LDA signal is used by the DAC option to load the selected digits (BCD word) into three registers on A2

(see Figure 8-25). U16 decodes address bit A8 and A1, and with LDA, loads BCD data (D8, D1, D2, D3) into
U22 (MSD), U21 and U15 (LSD).

The stored BCD data in U22, U21, and U15is then presented to D/A converter U24. The data on D@, D1, D2, and
D3 will be changing as the input frequency changes, or different sets of 3 digits are chosen for D/A conversion.

Since the data and address information used for conversion are taken from the instruments buses, those
signals can be assumed as present since the remainder of the instrument is working properly. With the LDA
signal checked and found OK, all inputs to the option are accounted for. To check the remainder of the option
circuitry, proceed as follows:

1. Check the outputs of decoder U16 pins 7, 9, and 10 for the signal used to clock the registers U22, U21,
and U15 (shown below).

23

0.2v

' T X10 PROBE

GND —

If this signal is not present, suspect U16. _’I l‘_
500ns

TABLEg.22 |
OPTION 004 }
[
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Table 8-22 Option 004 Digital-to-Analog (DAC) Troubleshooting (Continued)

Apply an input frequency of 1000.00XX MHz. (X = Don’t care).
Set up the DAC conversion, thus: SET SHIFT DAC

2.0

This will convert the digits underlined: 01 000 0XX XXX

Observing the DVM connected to the DAC output jack on the rear panel of the 5343A, note that it should
read 0.001 (£.005)V.

If the above reading is not obtained, check the outpus of U22, U21, and U15 registers (pins 7, 6, 2,and 3). . ,
They shoud all be TTL high. If an output of a register is stuck low, check for short to ground using the
current tracer (HP 547A). Since the 5343A is displaying its frequency properly, it may be assumed that the
data lines (D@—D3) inputs to the register are valid. The register itself may have failed also.

ey

Apply an input frequency of 777.7 MHz. Leave the DAC conversion set up as in step 2. BREIERS

On each register (U22, U21, U15) output, check pins 6, 2, and 3 for a TTL low signal. If an output is
stuck high, look for shorts to Vcc using the current tracer. The register itself may have failed also. (Pin 7
of each register should be TTL high at this time.)

To check that pin 7 of each register will indeed go low, apply an input frequency of 888.8 MHz.

Check pin 7 of each register (U22, U21, and U15) for a TTL low signal. If any of these lines are stuck high, S
check for shorts to Vce. The register itself may have failed also. n

. After all of these register outputs are verified, the only circuit element remaining is the D/A converter Gl
U24. Before replacing U24, verify that the power supply voltages are correct (+ and -15V), and that “gain” PR
and “offset”” adjustments function (paragraph 5-33). After the replacement of U24, perform the ad- C R -
justments as prescribed in paragraph 5-33. ey
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Figure 8-19. 5343A Front (A1 Display) View
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Figure 8-22. 5343A Bottom View, Options Installed
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5343A DETAILED BLOCK DIAGRAM
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Model 5343A
Service

A1

PARTS WITHIN BORDER

ADDED TO BOARD FOR
DAC OPTION 004

A2

Part of Figure 8-24. A1 Display Assembly and A2 Display Drive Assembly
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5343A - 28

SERVICE NOTE

Supersedes:
None

HP 5343A MICROWAVE FREQUENCY COUNTER
ALL SERIAL PREFIXES
IMPROVED IF ADJUSTMENT PROCEDURES

This service note contains IF adjustment procedures which utilizes a spectrum analyzer instead of an
RF voitmeter. These improved procedures are intended to be a substitute for the information contained
on pages 5-5 through 5-7 in the Operating and Service Manual. Either procedure will give valid results
and the procedure to use will be dependent upon available equipment.

Perform the tests below in the order they are given. Do not skip any test to perform a later one.

5-21. IF Adjustment
Maintain the following counter settings and connections unless otherwise specified:

Impedance ......... ... . . 50 ohm
FrequencyRange ........ ... e 500 MHz - 26.5GHz
SampleRate ... full ccw
Connect rear FREQSTDOUT ..................... signal generator EXT REF

Connect Input 1 (500MHz-265GH2) .................. signal generator output

Set spectrum analyzer to the following settings:

Centerfrequency ...ttt 100MHz
Frequencyspan/div ......... ...ttt 20MHz
Bandwidth ... ... .. 300KHz
SWEEPIIME . ... it 20ms
Inputattenuation .. ....... ... . ... . .. 0dB
Referencelevel ... ..... ... .. . . .. 0dBm

I/PM/WN 05/88-02/FEP

[ﬁ] HEWLETT
Y8 PACKARD
FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265-5000 e Midwest (312) 255-9800 e
South (404) 955-1500 e West (213) 970-7500 or (415) 968-9200 OR WRITE, Hewlctt Packard, 1820 Embarcadero, Palo Alto, California

94303. IN EUROPE, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE OR WRITE, Hewletl-Packard S.A., 7, rue du Bols-du-lan Case
Postale 365 CH 1217 Meyrin 1 — Geneva, Switzerland. IN JAPAN, Yokogawa-Hewlett-Packard Ltd., 1-27-15, Yabe Sagamihara City,

Kanagawa Prefecture, Japan 229. _
Printed in U.S.A.
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Service Note 5343A-28

5-22. A25A1R7 (balance) adjustment

a.

b
c.
d

Enter a center frequency of 500MHz by keying in SET, MAN, 500, ENTER.
Apply a 530MHz, 0dBm signal to the 5343A.
Connect the 5343A rear IF OUT to the spectrum analyzer input.

Adjust A25A1R7 to minimize the second harmonic signal seen onthe spectrum analyzer. The second
harmonic will be located at about 140MHz (see Figure 1).

Figure 1

5-23. A25A1C19 (175 MHz rolioff) adjustment

a.
b.
c.

Set frequency mode to AUTO.
Set sample rate to HOLD (full cw).

Set diagnostic mode 7 by keying in SET, SET, 7. The counter should display 350.5MHz indicating
that the MAIN VCO is at 350.5MHz.

Set signal generator to —15dBm. Sweep from 10MHz to 200MHz in 5MHz steps.

Increase the sweep time of the spectrum analyzer to get an IF response similar to Figure 2. Note
theamplitude of the flat portion of the band. This portion is usually located at about 60MHz - 100MHz.

Set the signal generator’s output to 175MHz.

Turn the 5343A sampie rate ccw and observe the displayed frequency count down. When the dis-
play shows 330MHz, turn the sample rate fully cw to the HOLD position. (The reason for adjusting
the VCO frequncy from 350MHz to 330MHz in this test is to move the second frequency line on the
spectrum analyzer away from the 175MHz signal. The signal that doesn’t move is the 175MHz sig-
nal that is used to make the adjustment.)
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h. Adjust A25A1C19 so that the response signal at 175MHz is 10( + 1)dB below the amphtude noted
in e. See Figure 2.

i. Press RESET.

ATTENM 10

¢ ¥ & 8 £ ¥ g

GPAr 200.0 Mz
ENTER 100.0 Mz Swi* 750 msec

RES BW 1 Mz vBwW 300 wHx

Figure 2

5-24. A11R1 (“Amp” gain) adjustment
a. Place A12 on a 22-pin extender board (HP P/N 05342-60034).
Set sample rate fully ccw.
Enter a center frequency of 500MHz by keying in SET, MAN, 500, ENTER.
Apply a 530MHz, ~15dBm signal to the 5343A.
Probe A12U2 pin 1 with a spectrum analyzer.

~ o a0 @

Adjust A11R1 to minimize the second harmonic signal (at about 140MHz) seen on the spectrum
analyzer.

5-25. A12R2 and A12R13 (gain) adjustments
a. Apply a 530MHz, -25dBm signal to the 5343A.
b. Probe A12U2 pin 5 with a spectrum analyzer.

C. Adjust A12R2 to minimize the second harmonic signal (at about 140MHz) seen on the spectrum
analyzer.

Apply a 530MHz, -35dBm signal to the 5343A.
Probe A12U4 pin 8 with a spectrum analyzer.

f.  Adjust A12R13 to minimize the second harmonic signal (at about 140MHz) seen on the spectrum
analyzer.

g. Remove extender board from A12 slot and insert A12 board.
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5-26. A12R7 (threshold detect) adjustment
a.

b.
c.

Continue with Section 5-27 as stated in the Operating and Service Manual.

¥

Service Note 5343A-28

Set 5343A to AUTO.
Pre-set A12R7 maximum cw. Observe that the 5343A is not counting.
Depending on the installed options in your counter, apply the following signal to the 500MH2 -
26.5GHz input of the 5343A: -
500MHz,-36dBm ... ..........oiiiiiiiiiiieeiiiiiiieaeaan.... STD
B00MHz, - 33dBm .. .. ... e e Option 6" .
Adjust A12R7 ccw until the counter correctly reads 500 MHz. S

Sweep up to 1GHz to assure proper count.

a
W

Set synthesizer to —20dBm power level and sweep from 1GHz to 26.5GHz to ésstg;é proper count.
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5343A - 29

E R V I C E

SUPERSEDES NONE

HP 5343A Microwave Frequency Counter

Serial Numbers: 2826A02787/2826A02798
See text for excluded serial numbers.

A1 Display Assembly P/N 05342-60004 Revision E
HP-IB LED Indicators May Give Erroneous Indications

To Be Performed By: HP-qualified personnel

Parts Required: None

Situation:

Some Revision E Al Display Assemblies have been constructed with improperly con-
nected HP-IB LED indicators. These indicators will light after certain combinations of
key presses. This problem only affects the front-panel display of the actual state of the
instrument. It indicates activity on the HP-IB bus when none is actually present. Ex-

cluded serial numbers are 2826A02791, 2826A02793, and 2826 A02795

Solution/A ction:

If the Al Display Assembly has the two jumpers shown in Figure 1, this is the working
version of the revision E boards. If the board does NOT have these jumpers, it needs to

N O T E

be repaired.

DATE

16 JUNE 1989

ADMINISTRATIVE INFORMATION

SERVICE NOTE CLASSIFICATION:

MODIFICATION RECOMMENDED

ACTION 3 IMMEDIATELY STANDARDS:
CATEGORY: M ON SPECIFIED FAILURE LABOR 1.0 HOURS

] AGREEABLE TIME
LOCATION [] CUSTOMER INSTALLABLE | SERVICE O returny  fusep [ RETURN
CATEGORY: 1 oNn-sITE INVENTORY: [ scrap PARTS: L[] scrap

BB HP LOCATION M seE TEXT B sec TeXT
AVAILABILITY: PRODUCT'S SUPPORT LIFE RESPONSIBLE ENTITY: 0200  UNTIL: 16 June 1991
AUTHOR: ENTITY: ADDITIONAL INFORMATION:

BOB KELLEY 0200

© 1989 HEWLETT-PACKARD COMPANY

PRINTED IN U.S.A.

(D

HEWLETT
PACKARD
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A1 BACK SIDE

®
o [C] ]
0 : °
@ -®

JUMPER \/

Figure 1. Good Revision E Al Display Assembly (Back Side)

[(VARE)

Repair Procedure:

1.  You must solder two jumpers on the back side of the Al. The jumpers are shown
on Figure 1.

2. You must cut two traces on the front side of the Al. The location of the two cuts
are circled on Figure 2. The first is to the left of the LISTEN LED, between the
cathode of a diode and the words “LISTEN". The second is between the words

“TALK” and “REM”.
A1 COMPONENT SIDE
OOOOOE
- (©) © o o
P
= o0 8
Q L_-ﬂu =
[ ] ‘- ® . -
SV §: @
REMJ.,,
:‘é LISTEN P
z
@
m
[ e

waLLm

Figure 2. Location of Trace Cuts on Revision E Al (Front Side)
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Service Note 5343A-30A

Table 1. HP 5342A Service Notes Add}essing 350 MHz Miscount Failures

SERIAL SERVICE
NUMBERS/PREFIXES NOTE TITLE
2317A07386/2317A07905 5342A-41B High Frequency Miscount
0000A00000/2440A09236 5342A-42A High Frequency Miscount
0000 A00000/9999A99999 5342A-59 Troubleshooting 350 MHz Miscount Problems

Table 2. HP 5343A Service Notes Addressing 350 MHz Miscount Failures

SERIAL SERVICE
NUMBERS/PREFIXES NOTE TITLE
2014A and Below 5343A-7 Procedure to Correct Miscounts Between
24 -26.5 GHz

Prior to 2026A 5343A-8 Procedure to Correct Miscounting Between

' 18 and 26.5 GHz
2317A01026/2317A01155 5343A-19A High Frequency Miscount
0000A00000/2424A01674 5343A-20A High Frequency Miscount
0000A00000/9999A99999 5343A-30A Troubleshooting 350 MHz Miscount Problems

Page 3
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5343A-25
SERVICE NOTE

I T ' ‘ S Supersedes:

None

HP 5343A MICROWAVE FREQUENCY COUNTER
Series Prefix 2542

A3 BOARD MISCOUNT PROBLEM SOLUTION
P/N 05342-60042

Some 5343A's between the serial numbers of 2510A02316 and 2510A02375 were shipped
with a potential problem that exhibits itself as follows: input applied to low frequency input
(10 Hz to 500 MHz) will be seen as a miscount or a count may be seen with no input that
may clear up after warm up of an hour or more. Sensitivity is not an issue, as the miscount
may occur at levels well above the minimum sensitivity.

The steps to fix this problem are as follows:

1. Replace *R31, "R40 and *R52 with 21.5 ohm resistors (P/N 0698-7196)

2. Place a ferrite bead {P/N 9170-0029) on the negative lead of electrolytic capacitor
c21.

Note: it may necessary to replace C21 (0180-3084) due to the increased lead length
needed to install a ferrite bead on the negative lead.

3. Electrically test the A3 board as usual. If the instrument miscounts, "R31 and "R40
can be lowered to as low as 8 ohms to reduce the gain of the amplifier and eliminate
the miscount. if the instrument does not pass sensitivity specs INCREASE "R31 and

*R40.

Note: *R31 and “R40 shouid be changed as a pair ("R31="R40)

See other side for list of resistors.

D/OF/WO 07/86-02/AJ

HEWLETT
("/” PACKARD

FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265-5000 & Midwest (312) 255-9800 ¢
South (404) 955-1500 e West (213) 970-7500 or (415) 968-9200 OR WRITE, Hewlett-Packard, 1820 Embarcadero, Palo Alto, California
94303. IN EUROPE, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE OR WRITE, Hewlett-Packard S.A., 7, rue du Bois-du-lan Case
Postale 365 CH 1217 Meyrin™1 — Geneva, Switzerland. IN JAPAN, Yokogawa-Hewlett-Packard Ltd., 1-27-15, Yabe Sagamihara City,

Kanagawa Prefecture, Japan 229.

Printed in U.S.A.
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RESISTOR

10.0 ohm
t2.1 ohm
13.3 ohm
15.0 ohm
16.2 ohm
16.7 ohm
27.4 ohm
34.8 ohm
38.3 ohm

P/N
0698-7188
0698-7190
0698-7191
0698-7690
0698-7193
0698-8651
0757-0387
0698-7201
0698-7202

Page 2
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MARIG TALBoT

5343A-30A
S E R V | C E N O T E

SUPERSEDES 5343A-30

HP 5343A Microwave Frequency Counter
350 MHz Miscount Problems

SERIAL NUMBERS: 0000AG0000/9999A99999
DUPLICATE NOTES: 5342A-59

TO BE PERFORMED BY: HP/Qualified Personnel
Situation:

A common failure mode of the HP 5342A and HP 5343A is to miscount by +350 MHz when
measuring high frequencies (typically 18 GHz and above). Troubleshooting this fajlure can be
difficult because it is usually intermittent and related to an open ground loop somewhere in the
instrument. This problem typically occurs in older units.

This service note concentrates on possible remedies as opposed to identification of this failure
mode.

Solution:

Here are some possible fixes to this failure mode that have proved successful. Suggestions

1 through 4 mention service notes that have been written in the past about the 350 MHz miscount
problem. Even though they apply to specific serial numbers, all units should be checked for
compliance. Tables 1 and 2 at the end of this service note provide a consolidated listing with
affected serial numbers of these service notes. :

1. Duplicate service notes 5342A-41B and 5343A-19A addtess a 350 MHz miscount problem
due to plastic extractors on the A4, AS and A8 assemblies. The plastic extractors should be
replaced with ground screws in order to complete the ground loop. (Refer to Table I and
Table 2 for the applicable serial numbers.)

DATE 17 APRIL 1991

ADMINISTRATIVE INFORMATION

SERVICE NOTE CLASSIFICATION:

INFORMATION ONLY

AUTHOR: ENTITY: ADDITIONAL INFORMATION:

MARA DUMOND 0200

© 1991 HEWLETT-PACKARD COMPANY W HEWLETT
PRINTED IN U.S.A. &ﬁ PACKARD
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Service Note 5343A-30A

2. Duplicate service notes 5342A-42A and 5343A-20A address a 350 MHz miscount problem
due to insufficient RF sheilding on the A26 and A28 assemblies. (Refer to Table 1 and
Table 2 for the applicable serial numbers.)

3. Service note 5343A-7 addresses a 350 MHz miscount f;roblem that really applies to
HP 5343As prior to series prefix 2026A, even though the service note indicates all serials.
A terminal ground lug is required between the HP 5343 A main casting and the A26 Sampler
Driver to complete an open ground loop.

4.  Service note 5343A-8 addresses a 350 MHz miscount problem between 18 GHz and 26.5
GHz for serial prefixes prior to 2026A. In this case, the miscounts are caused by unequal
* levels between the Main and Offset VCOs.

If the 350 MHz miscount still persists, then try each suggestion below. They are listed by ease of
performance. Each suggestion is known to correct 350 MHz miscounts, so it is worth taking the
time to check each one. '

5. Verify that the input signal is making a good and proper connection at Input 1.

6.  Verify that cable ASW1 is not crimped or scratched by the RF Cavity cover. This cable
connects from the AS assembly, which is covered, to the A26 Sampler Driver, which is not.

7. With the RF Cavity cover removed, verify that the grounding screws on the A3, A4, AS, A8
and A2S5 assemblies make good contact with the main casting and are not loose. These
grounding screws are located at the top of each assembly.

8.  Verify that the ground fingers on the A4, AS and A8 assemblies have not broken off. These
fingers are located on the sides of the assemblies. Service note 5342A-11B describes
procedures on how to replace them as well as an illustration of their location. This service
note also applies to the HP 5343A.

9.  For the HP 5343A, verify that the terminal ground lug is securely attached between the main
casting and the A26 Sampler Driver assembly. Service note 5343A-7 provides a clear
picture of this location. (It is critical that this ground lug be securely attached.)

10. Check for a loose cover or any missing screws on the A26 Sampler Driver, the A28 1st IF
Preamp Assembly and the Ul Sampler.

11. Check for loose connections, bent pins and metal flakes at the following connections:
a.  between Input 1 and Ul Sampler.
b.  between Input 1 and U2 Sampler, if option 002 is installed.
c.  between U2 Sampler and Ul Sampler, if option 002 is installed.
d. between Ul Sample_r and A28 and A26 assemblies.

12. Asalast resort, try replacing the A26 Sampler Driver and/or the A8 Main VCO.

S
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SER.WICE NOTE

Supersedes:
None

HP 5343A MICROWAVE FREQUENCY COUNTER

A29 REVISION C, HP-IB INTERCONNECTION BOARD
LAYOUT ERROR

Certain 5343A Microwave Frequency Counters do not operate properly when used in either
of the following situations: (1) “TALK ONLY" mode or (2) counter is set to an address greater
than or equal to 16. This is due to a board layout error on the A29 HP-IB connector assembly
which cause address switch no. 5 and TALK ONLY switch to be interchanged.

A29 assemblies (05342-60029) of Revision C vintage will cause the counter not to work
properly unless a modification was made to the board prior to shipment. Some assemblies
escaped unmodified. All subsequent A29 assemblies (Rev. D and later) were manufactured

correctly.

Please notify the Santa Clara Division support engineer for microwave products when the
counter indicates the above problem. The approved repair method is to replace the A29 Rev
C board with the current production A29 board. it should take no longer than one hour to
complete this repair.

D/OF/WA ' 04/88-02/FEP

[ﬁﬁ HEWLETT

PACKARD

FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265-5000 Midwest {312) 255-9800 e
South (404) 955-1500 e West (213) 970-7500 or (415) 968-9200 OR WRITE, Hewlett-Packard, 1820 Embarcadero, Palo Alto, California
94303. IN EUROPE, CALL YOUR LOCAL HP SAI ES OR SERVICE OFFICE OR WRITE, Hewlett-Packard S.A., 7. rue du Bots-du-lan Case
Postale 365 CH 1217 Meyrin 1 — Geneva, Switzerland. IN JAPAN, Yokogawa-Hewlett-Packard Ltd., 1-27-15, Yabe Sagamihara City,

Kanagawa Prefecture, Japan 229.
Printed in U.S.A.
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REFERENCE
DESIGNATIONS
A1 A2

Ct1, C2 C1-C24

DS1-DS28 Q1

J1-J3 R1-R34

Q1-Q13 TP1

R1-R18 uU1-u24

S1-S24

TP1, TP2

Deleted: DS9
TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
A1Q1-Q13 1853-0318 MPS6562
A2
U1, Us 1820-0539 SN7437N
U2, U8 1820-0468 SN7445N
u3 1820-1443 SN74LS293N
U4 1820-1416 SN74LS14N
U5 1820-1049 DMB8097N
U7, U12 1820-0628 DM7489N
U9 1820-1144 9L302PC
u1o 1820-1200 SN74LS05N
uUti 1820-0515 9602PC
U113, U17 1820-1254 DMB8095N
U114 1820-1197 SN74LSO00N
u18 1820-1428 SN74LS158N
U119, U20 1820-1112 SN74LS74N
uz23 1820-1885 DM74LS173N
A2 Option 004
uis, U21, U22 1820-1194 SN74LS193N
u16 1820-1216 SN74LS128N
u24 1813-0092 DAC80-CCD-V

xate |

10 XA (N
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" oND 1D
FROM X A20 (19,i5) 1

L
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Part of Figure 8-26. A3 Direct Count Amplifier Assembly
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A3 DIRECT COUNT AMPLIFIER

CONDITIONS: No signal input and A17 removed from instrument.

a1l Q2 Q3 Q4 Q4 Q6
E -08 009 D +5 E -12 E -1.0 E -5.15
B -0.1 -5.0 S -009 B -19 B -03 B -4.4 (500); -5.1 (1 MQ)
C +5 515 G 400 C -515 C +00 C -51(500);-2.9 (1 MQ)
Q7 Qs Q9 Q10
E -5.15 E -07 E -07 E -1.7
B -51(50Q0)-45(1MQ) B -072 B -004 B -10
C -29(50Q);-51 (1MQ) C -00 C 054 C -03
u3 us usé ur
1 +0.27 (50Q); +1.23(1MQ) 1 -515 1 -515 1 515
2 -037 2 -064 2 -033 2 -1.93(50E);-1.88 (1 MQ)
3 -0.37 3 -064 4 -037 3 -0.00
4 -5.15 4 -064 7 -511 4 -1.74
5 -1.4 5 00 8 -034 5 -174
6 -1.3 6 00 5 -1.75
7 +45 7 -18 6 -0.00
8 +50 8 0.37 7 -1.9 (500); -3.3 (1 MQ)
8 -3.3(500); -1.9 (1 MQ)
REFERENCE
DESIGNATIONS
A3
C1-C25
CR1-CR8
E1, E2
F1
L1, L2
Q1-Q10
R1-R48
u1-u7

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFG OR INDUSTRY

DESIGNATION NUMBER PART NUMBER

CR1, CR2 1901-0040 Same

CR6, CR7 1901-0535 Same

CR5. CR8 * 1901-0050 Same

Q1 1854-0215 SPS3411

Q2. Q3 1855-0081 2N5245

Q4 1853-0015 Same

Q5. Q10 1854-0546 Same
Q6. Q7, Q8. Q9 1854-0071 Same

U1, u4 1820-0736 Same

u2 1820-1224 MC10214P

u3 1826-0139 MC1458P1

U5, U6, U7 1820-0982 Same
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NOTES

1. REFERENCE DESIGNATIONS WITHIN
THIS ASSEMBLY ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION.

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

3. ASTERISK i*) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN.

5 FROM XAI7(4)

> 2 TD XAI3(7)

T 70 XAI3(14)

4 FROM XAI3(10)

Figure 8-26. A3 Direct Count Amplifier Assembly
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Part of Figure 8-27. A4 Offset VCO Assembly
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A4 OFFSET VCO ASSEMBLY

CONDITIONS: No signal input, 5343A in CHECK mode.
Junction of varactors CR2 to CR3, V = +1.4 in CHECK mode.

Q1 Q2 U1 U2
E +8.0 E +3.0 1 -0.02 1 -0.03
B +8.6 B +3.5 3 -2.27 3 -3.02
C +151 C +75 5 +4.0 5 +3.55
7 +4.83 7 +4.78
8 +4.02 8 +3.67
REFERENCE
DESIGNATIONS
A4
C1-C25
CR1-CR3
E1
L1-L9
Q1.Q2
R1-R18
U1, vz
TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1 1902-3171 FZ27264
CR2, CR3 0122-0065 Same
i 1854-0071 Same
Q2 1854-0345 2N5179
U1, U2 1826-0732 Same
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Part of Figure 8-28. A5 RF Multiplexer Assembly
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A5 RF MULTIPLEXER ASSEMBLY
CONDITIONS: 5343A in CHECK mode. Disconnect A5W1 from A26J2.

U1 u2 us U4 Q1 Q2 Q3
1 00 1 00 1 -0.74 1 0.0 E +3.56 E +2.2 E +2.2
3 -2.36 2 -0.68 2 -0.74 3 -2.36 B +2.85 B +1.50 B +3.6
5 +3.91 3 -0.68 3 -0.74 5 +3.91 CcC +2.2 C +0.82 CcC -08
7 +4.58 3 -0.68 3 -0.74 7 +4.58
8 +3.85 4 +0.05 4 0.0 8 +3.84
5 +4.38 5 +4.2
8 +4.38
DIODE SWITCH SIMPLIFIED DRAWING
-0.78
+0.004 ' +0.004
OFS VCO IN MAIN VCO IN
REFERENCE
DESIGNATIONS
A5
C1-C29
CR1-CR6
E1, E2
L1-L18
Q1-Q3
R1-R28
u1-u4
W1
TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1-CR6 1901-0179 Same
Q1-Q3 1853-0058 832248
Ut u4 1826-0372 Same
uz2. U3 1858-0059 Same



https://www.manualsplus.com/

£rL-g

Alquassy Jaxaidniny 4y SV 'gz-g 98y

(2rigzy ol

| QY

SIIANIHOYOIW NI FONY LONANI

SAVHVAOHIIN NI IONVLIOVcYD

"SWHO NI 3ONYLSIS34
-J3LYOIONI ISIMEIHLC SSTINN 2

NOILdI4I530 3131dW0O3 HO4 NOILY
JIAIHEEY OL HIGWNN ATON3SSY AQY
Q3LVIASHEBY JWV AT9WISSY SIHL
NIHLIM SNOILYNDISIA 3ON3W3434 'L

S3LON

ERIISEN
VEPES [PPON

LELEN ]

213 81
. T 1 — 5
HNLE g
HA 1
[
40001 000 |
82 629 -
L2, [= :
HNLY® 00! ) !
5
117 2y 82y otk ooz _
Nw 02y 2y _
N
9'¢'2 A | o8 IS0 NIVK __\
¥ars oY ¥ _T\_V 124 )
1
CINE ST ® o001 X
[ 129 |
e I
N 1
8 94 HnL % 1 W \
v 40001 Ll
ozl 122
m_u,“ ] M i : ! _
HNO! de's I 001 Wz |
911 02) 6l 91y 2 )
AZ*G- d000) 40001 ) i
» RW 62 H 019 H AGH !
N 1
Tl. T A € 1
40001 40001 HALY® 201 (7} |
P 9 o1 ol 6y ot 10z |
9 oy |
v Y Av |
HLY* W 0z R\
£11 4] e N n A | op 080 840 i
‘ ]
T\_ T t
1
8 40001 i
¥ |
T||.l~ )
Al
| HALy £'2 £ 142 HALY® L !
A —lt—3 12 a1 NW =y » £ 1
id 1 Nl ]
He ! an ﬂ‘ M 24 £ &1 s 00! 000! "
g2 (avae) HOLINONI QY31 W ol o e )
8|S d0oo! .
¥ 20 H
. ¢ Jv_ 7 |
div . |
£n HOLONONT 30¥¥1 Hn 2l vaLd d2z , i
ey 8 n 1ys s2n ._u ::% In_m_: £12 ._- '
& S LTINS 01 .
H
P £ i orz '
(SNUNLE) d22 - Ely I
811 @9 | 08 )
2y X
(avag) a9 | !
22 Iy HALP® rl
I 91 i
|
A &b ]
1 2y 10° 92y £'e ot )
v22 ._n %oww 2 H 813 ._u 612 ._| }
" A- 5N
. AS+ g 147
89 HNLZ
sly 011

0ZZ1 SaTuds (50008-2v£S0) A TGNISSV GIXIdIL NN 38 &V

9 AZ'e-

-0
lm)>

o

01 {1)8¥X Koud

{01)¥¥X NOY4

S {1)LIvX HOYd

L Agt


https://www.manualsplus.com/

Model 5343A

Service

w
a
w
£a
oon
Z
mE
ww
08
T.IJ
g :
0_0
= =
\

GTe egng
AR . £}

Part of Figure 8-29. A6 Offset Loop Amp/Search Generator Assembly
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Qt

E +1.3
B +0.7

C

-11.0

A6 OFFSET LOOP AMPLIFIER ASSEMBLY
CONDITIONS: No signal input, 5343A in CHECK mode.

Q2 Q3

E +124 E -121
B +13.0 B -12.8
C +15.1 C -147

Q4

E +5.05
B +53
C 00

u2

2
3
4
6
7

+1.6 NOTE

+1.6 Junction of CR4, CR3:+1.58V
-12.1

+1.9

+12.4

CONDITIONS: A7 Assembly removed; 5343A in CHECK mode.

Q4 U2
E +5.05 2 +1.54 NOTE
B +4.42 3 +1.58 Junction of CR4, CR3: +1.54
C +437 4 -12A1
6 +0.15
7 +12.4
REFERENCE
DESIGNATIONS
AB
C1-C13
CR1-CR4
Q1-Q4
R1-R25
utl, U2
TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1. CR2 1902-3193 F27272
CR3, CR4 1901-0040 Same
Q1, Q3, Q4 1853-0020 Same
Q2 1854-0071 Same
Ui . 1820-1425 SN74L.S5132N
u2 1820-0493 LM307N
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Part of Figure 8-30. A7 Mixer/Search Control Assembly
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-0.01
-2.4
+3.8
+4.7
+4.1

0O ~NG W=

A7 MIXER/SEARCH CONTROL ASSEMBLY
CONDITIONS: A4 and A8 VCO assemblies removed from instrument.

u4 (o)) Q2 Q3 Q4 Qs

1 -0.01 E -0.75 E 00 E -13 E -0.7 E 0.0
3 -35 B -0.00 B -0.5 B -06 B -01 B -06
5 +3.1 C -05 C +438 C +438 C +4.38 C 48
7 +4.6

8 +35

CONDITIONS: 5343A in CHECK mode

NOTE — U3 and U4 voltages approximately the same as with VCO'’s removed.

Qi Q2 Q3 Q4 Qs Q6
E -05 E 00 E -13 E +28 E 00 E -05
B -0.0 B +0.36 B -06 B +34 B +0.7 B -0.01
C 407 C +1.7 C +48 C -48 C +002 C 00
REFERENCE
DESIGNATIONS
A7
C1-C28
CR1. CR2
L1-L11
Q1-Q6
R1-R22
TP1
U1-U14
TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0518 Same
Q1. Q6 1854-0345 2N5179
Q2. Q3 1854-0092 Same
Q4. Q5 1854-0071 Same

Q6

E -0.7
B 0.0
C 00
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Part of Figure 8-31. A8 Main VCO Assembly
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A8 MAIN VCO ASSEMBLY
CONDITIONS: 5343A in CHECK mode.

Q1 Q2

E +2.8 E +75

B +3.4 B +8.2

C +71 C +151

U1

-0.01
-2.3
+4.0
+4.8
+4.0

®~NOTW -

REFERENCE
DESIGNATIONS

U2

N W=

A8

C1-C29
CR1-CR3
E1

Li-L2
Qt. Q2
R1-R23
U1

u3
-0.02 1 -0.02
-2.8 3 -3.0
+3.7 5 435
+4.7 7 +4.7
+3.7 8 +3.6

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 0122-0065 Same
CR3 1902-3171 F27264
Qt 1854-0071 Same
Q2 1854-0071 Same
U1 1826-0372 Same
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8-150

Part of Figure 8-32. A9 Main Loop Amplifier Assembly
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A9 MAIN LOOP AMPLIFIER ASSEMBLY
CONDITIONS: 5343A in CHECK mode.

Q1 Q2 Q3 Q4 U2

E -563 E +5.7 E +57 E +5.7 2 +1.57
B -59 B +5.0 B +6.2 B +6.3 3 +1.58
C -14.7 C +57 C -53 C +151 6 +1.79

CONDITIONS: 5343A NOT in CHECK mode.

Q2

Q3

E +5.7 E +57
B +6.2 B +5.0

C

-5.3 C +57

REFERENCE
DESIGNATIONS

A9

C1-C19
CR1-CR4
L1-13
Q1-Q4
R1-R19
TP1
U1-u3

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY

DESIGNATION NUMBER PART NUMBER

CR1. CR4 1902-0049 FZ27240

CR2, CR3 1901-0040 Same

Q1-Q3 1853-0020 Same

Q4 1854-0071 Same

u1 1820-1112 SN74LS74N

u2 . 1820-0493 LM307N

U3 1820-1325 CD4066AF
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Model '5343A

Service
- T - - NOTES
l. U3 BILATERAL SWITCH SYMBOL:
ein ”‘“go"“""  (SEE NOTE 1) ‘ u3
L LTER -
ris L3 o (TR
oo ‘ U3 : i IN/QUT i IN/OUT
ToMH ) e o !
g  Ea ; II [ ON _I—|_VDD
,___-“_.,_.__ : 12 OFF Vss
ERY I N €9 | ¢s ‘
f o 001 Ko , PINS | AND 2 OF U3A ARE JUMPERED
3 ; % R R CLOSED PERMANENTLY.
l 2. REFERENCE DESIGNATIONS WITHIN
. ‘ THIS ASSEMBLY ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION.
3. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MICROHENRIES
4. ASTERISK i) INDICATES SELECTED
| COMPONENT, AVERAGE VALUES SHOWN.
]
 WIDEBAND , '
FILTER N (SEE NOTE 1) P;"’
E’ MAIN

CONTROL 5 ¢ 1o xA8(D)

RE
b 2!5&

Figure 8-32. A9 Main Loop Amplifier Assembly

8-151
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Part of Figure 8-33. A10 Divide-by-N Assembly

8-152


https://www.manualsplus.com/

REFERENCE
DESIGNATIONS

A10

C1-C21
L1-L4
R1-R11
TP1
Ut-utz

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
U1 1820-1251 SN74LS196N
U2 1820-0630 MC4044P

U3 1820-0069 7420PC
u4 1820-1112 SN74LS74N
us 1820-1225 MC10231P
U6 1820-0736 Same
U7 1820-0693 74S74PC

U8 u9. u13. u14 1820-1429 AM74LS160N

U10. U15 uU17 1820-1196 AM74LS174N

uti. uUle 1820-1195 AM74LS175N
u12 1820-1888 MC12013L
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Part of Figure 8-34. A11 IF Limiter Assembly
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A11 IF LIMITER ASSEMBLY
CONDITIONS: No input signal, NOT in CHECK mode U1 (with 5343A in CHECK mode)

U1 u2 2 +0.24
2 +0.18 1 00 3 +0.05
3 +025 3 -3.25 7 +4.9
4 -5.1 5 +3.3
5 +48 7 +4.3
7 4019 8 +3.2
8 +50
REFERENCE
DESIGNATIONS
A1
C1-C7
CR1. CR2
L1-13
R1-R14
TP1-TP4
U1 U2

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1. CR2 1901-0535 Same
U1 1826-0065 5000-9043
U2 1826-0372 Same
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Part of Figure 8-35. A12 IF Detector Assembly
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-

oNO W=

0.0
-3.3
+3.0
+4.2
+3.1

A12 |F DETECTOR ASSEMBLY
CONDITIONS: No input signal, NOT in CHECK mode.

U4 Q1 NO
1 00 E -16 INPUT CHECK
3 -35 B -13 SIGNAL MODE
5 +2.1 C +16
7 +4.2 TP1 +0.27 -0.25
8 +2.8 grounded case TP2 +0.05 +0.10
TP3 +0.18 +4.8
REFERENCE
DESIGNATIONS
A12
C1-C25
CR1-CR4
L1-L7
Q1
R1-R25
TP1-TP11
u1-u1s
TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1-CR3 1901-0535 Same
CR4 1901-0040 Same
Q1 1854-0345 2N5179
U1 1826-0065 LM311N
U2, u4 1826-0372 Same
u3 1820-1225 MC10231P
us 1820-0765 SN74197N
U6 1820-1322 SN74S02N
u7 1820-1197 SN74LS00N
us, ug 1820-1285 SN74LS54N
U106, U15 ~ 1820-1193 SN74LS197N
(URR 1820-0174 7404PC
u12 1820-1255 DMB8098N
u13 1820-1112 SN74LS74N
U4 1820-1204 SN74LS20N
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Part of Figure 8-36. A13 Counter Assembly
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A13 COUNTER ASSEMBLY
CONDITIONS: No input signal; SAMPLE RATE to HOLD

Qt Q2 Q3
E -24 E 19 E -19
B -18 B -13 B -17
Cc -0.0 C +5.0 C +5.0
REFERENCE
DESIGNATIONS
A13
C1-C25
CR1. CR2
L1, L2
Q1. Q2
R1-R34
TP1-TP8
U1-U18
TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0040 Same
Q1, Q2 1854-0071 Same
Ui, uz2 1820-0634 Same
u3, u7 1820-1199 SN74LS04N
U4 1820-1112 SN74LS74N
us, U6, U3, U10 SN74LS253N
U8 1820-1197 SN74LSO00N
uti © 1820-1950 MC10212P
ui2, U16 1820-1225 MC10231P
U13, ut4 1820-1251 SN74L.S196N
U17, u18 1820-1251 SN74LS196N
U115 1820-1052 MC10125L
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1. REFERENCE DESIGNATIONS WITHIN
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Figure 8-36. A13 Counter Assembly
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Part of Figure 8-37. AT14 Microprocessor Assembly
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REFERENCE
DESIGNATIONS

Al14

C1-C22
CR1-CR3

L1, L2
TP1-TP11
U5-U7, U10-U14
U16-U25

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR. OR INDUSTRY

DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0040 Same
CR3 1901-0535 Same
us 1820-2206 SN74LS640N
ue6, U7 1820-1917 SN74LS240N
u10 1820-1480 MC6800L
Ui1, U14, Ut7 1820-1216 SN74LS138N
uit2 1820-2036 6875
U13, U20 1820-1202 SN74LS10N
u16, U21 1820-1281 SN74LS139N
u18 1820-1144 SN74LS02N
u19, U24 1820-1199 SN74LS04N
uts 1820-1492 SN74LS368N
u22 1820-1112 SN741L.574N
u23, U25 1820-1197 SN74LS00N
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With the test setup described in Table 8-10, steps 1, 2, and 3, the signatures shown below are correct.

us

0000
0003*

0000*
0000
0000
0000
0000
0000
0000
0003
0003
0003
0003

AH9F*

AHSF*
0003
0003
0003
0003

U4

U75A*
6F99*
7792*
3208+
SFUA*
6322*
TH3U*
0000
0C6A*
P076*
84UA*
9569*
94F1*
ccucH
9945*
0003

u2e

0003*
1H3F*
TH3F*
0003*
0356*
4378*
0000
0000
0000
0000
0000
5P44*
0355*
0003

U6

0000
uuuu*
8487*
0356*
6322*
6F9A*
37C6*
4868*
6U2C*
0000
6U28*
486C*
37C5*
6F99*
6321*
0355
8484+
UUUF*
0000
0003

u1s

0000*
18AH*
18AP*
0003
0000
0003
0000
0000
0003
0000
AHIF*
0003
AH9F
0003
AHSF
0003

u21

4378*
P760*
1USH*
F963*
2028*
1P2A*
CC1A*
0000
0003
0003
0003
0003
0003
0003
0003
0003

* = PROBE BLINKS

uz

0000
FEFFs
P760*
1UsP*
U75A*
0002*
qu P2+
7791*
4FCY*
0000
4FCA*
7792+
suPI*
0001+
u759*
1UsH®
P763*
FFFU*
0000
0003

u16

0003
0003
0003
0003
0003
0003
0000

9H1F*
6H41*
1C2C*
C531
TU5H*
P760*
SP44*
0003

u22

0003
0003*
0003
0003
0003
0000
0000
0003+
0000*
0003*
0003*
0000*
0003
0003

Ut

4FCA*
4868*
up1*
0000
0000
0003
26V0U*
0000
147P*
T1ACA*
C7HA*
47PC*
3HO02*
3714*
H21U*
0003

U

UUUF*
FFFU*
8487*
1cz2c
0000
0003
FF48
0000
7311
9FF7*
A732*
A9FU*
6A70*
TA9U*
46A4*
0003

uU23

6H41*
IHIF*
UOSH*
0003
0000
0003
0000
0000
0003
0003*
AHIF*
8487*
C532*
0003

U

0003
0003
0000
0000*
0000+
0003
0003+
0000
0003*
0003
0000
0003
0003+
0003
0000*
0003

u1s

0000
0000
0003
0000*
0003*
0000*
0000
0000
0000
0000
C531*
8487+
18AH*
0003

U24

6UP5*
6UP6*
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0000
0000
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0000
0003
0000
TH3F
TH3U
94F 2
94F1
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U3

4FC9*
642C*
0001+
9UP2*
486C
SFUA*
0000
6UPS*
84UA*
PO76*
0C6A*
3208+
37C6*
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uU19

C531*

C532*
0003
0000
0000
0003
0000
0003
0000
0000
0000
0000
0003
0003

U225

0003*
0003+
0000
0000
0000
0000
0000
94F1*
94F2*
0003*
0000
0003
0003
0003
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Part of Figure 8-38. Option 011 A15 HP-IB Assembly
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REFERENCE
DESIGNATIONS

A15

C1-C3
L1
R1-R4
U1-uU36

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFG OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
U1, U36 1820-1197 SN74LS00N

U2, U5, U6, U8 1820-1144 9LS02PC
U3, U4, US

U10, U114, U19, 1820-1112 SN74LS74N
u34, U35
u7 1820-1211 SN74LS86N
U1t 1820-1216 SN74LS138N
ut2 1820-1206 SN74LS27N
u13 1820-1199 SN74LS04N
u1s 1820-1885 DM74LS173N
U16 1820-1196 AM74LS174N
ut7 1820-1198 SN74LS03N
U118, U30 1820-1368 DM8096N
u20, U29 1820-1282 SN74LS109N

U21, U24, U27 1820-1997 SN74LS374PC

u22, U25, U2zs, U3t 1820-1689 MC3446P

u23 1816-1154 Same
u26 1816-1155 Same
u32 1820-1202 gLS10PC
u33 1820-0904 93L.24PC
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A22 MOTHERBOCARD OPTION O11 A29 HP-IP INPUT ASSEMBLY

- _— _— __ _ - . (05342-60022) 343-60020) SERIES 1720 NOTES
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REFERENCE
DESIGNATIONS

A16

C1-C20

CR1, CR2

L1

R1-R4
TP1-TP13

U2, U3, Us-U18

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATIONS NUMBER PART NUMBER
CR1, CR2 1901-0535 Same
u2 1820-2075 SN74LS5245N
U3, Uu1s 1820-1197 SN74LS00N
uUs 1820-1199 SN741L.S04N
(§]53 1818-1038 Same
U7, us, u17 1820-1216 SN74LS138N
U9 1818-1039 Same
U10 1820-1201 SN74LS08N
Ui1, u14 1818-0197 Same
U112, U13 1820-1207 SN74LS30N
U16 1820-1112 SN74LS74N
U18 1820-1491 SN74LS367N
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Part of Figure 8-40. A17 Timing Generator Assembly
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REFERENCE
DESIGNATIONS

A17

C1, C21
CR1

Qt, Q2
R1-R27
TP1-TP9
ut1-u22

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY

DESIGNATION NUMBER PART NUMBER
CR1 1902-3182 FZ7268
Qa 1854-0560 SP36740
Q2 1853-0036 2N3906
U1, U2 1820-1430 AM74LS161N
u3,us.u12,uU14,U18 1820-1197 SN74LS00N
Us, U10, U13 1820-1433 SN74LS164N
U4, U6 1820-1211 SN74LS86N
u9g, U7 1820-1112 SN74LS74N
U7, U16 1820-1202 9LS10PC
U1 1820-1442 SN74LS290N
u1s 1820-1180 MKS5009P
u21 1820-1225 MC10231P
u19 1820-1254 DMB8095N
u20 1820-1196 AMT74LS174N
u22 1820-1255 DM8098N
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Service

NOTES

AEFERENCE DESIGNATIONS WITHIN
THIS ASSEMBLY ARE ABBREVIATED
ADD ASSEMBLY NUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MCROHENRIES

~

_ TO XaB(E)
1 XAZ(B)

5 TO XaI13(18}

170 XA3tS)

4 NQT USED

Figure 8-40. A17 Timing Generator Assembly
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Part of Figure 8-41. A18 Time Base Buffer Assembly
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REFERENCE
DESIGNATIONS

A18

C1-C13
CR1. CR2
L1-L3
R1-R6
TP1
U1-us

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0040 Same
U1 1820-0693 74S574PC
U2, U3 1820-1251 SN74LS196N
u4 1820-1074 SN74128N
us 1820-1056 SN74132N
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A8 TIME BASE BUFFER ASSEMBLY (05342600

FROM __
J2 (REAR PANEL) (10)

FROM
S4 (REAR PANEL) (9)

FROM _
A24 OSCILLATOR (8)

XA24(I5)
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Model 5:
Ser

NOTES

1. REFERENCE DESIGNATIONS WIT

(r,7) THIS ASSEMBLY ARE ABBREVIAT
ADD ASSEMBLY NUMBER TO ABBRI

ATION FOR COMPLETE DESCRIPTI

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN MICROFARADS
INDUCTANCE !N MICROHENRIES

TO XA12(10),

(D yaiTee)

TO XAT(T)
XA10(5)

(3)

(5) TO J3 (REAR PANEL)

Figure 8-41. A18 Time Base Buffer Asser

8
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NOTES

1. REFERENCE DESIGNATIONS WITHIN

(r,7) THIS ASSEMBLY ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVI-

ATION FOR COMPLETE DESCRIPTION.

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

TO XA12(10),

tn XAIT(6)

TO XAT(T)

(3) ya10(5)

(5) TO J3 (REAR PANEL)

Figure 8-41. A18 Time Base Buffer Assembly
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REFERENCE

DESIGNATIONS

A19

C1-C7
CR1, CR2
DS1. DS2
a1, Q2
R1-R11
RT1, RT2
RV1. RV2
T1, T2
TP1-TP6

TABLE OF ACTIVE ELEMENTS

REFERENCE
DESIGNATION

HP PART
NUMBER

MFR OR IND!
PART NUI?BSETARV

CR1
CR2
DS1. DS2

1906-0069
1990-0543
2140-0018

Same
Same
ASA-C

REFERENCE
DESIGNATIONS

A20

C1-C12
CR1-CRS
DSt
L1-L5
R1-R3
T

U1, u2

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1 1906-0079 Same
CR2 1906-0051 Same
CR3, CR4 1901-0784 Same
CRS 1902-0522 IN5340B
Ds1 1990-0485 Same
U1 1826-0214 MC7915CT
U2 1826-0106 7815UC
REFERENCE
DESIGNATIONS
A21

C1-C22

CR1-CR5

DS1

L1

Q1-Q13

R1-R33

TP1-TP8

ui-U4

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER

CR1, CR3 1902-0522 IN5340B

CR2 1906-0096 MDA202

CR4 1902-0644 Same

CR5 1901-0040 Same

DSt 1990-0486 Same

o 1854-0635 D44H5

Q2 1854-0634 MPS-U01

Q3 1854-0215 SPS3611

Q4 1853-0326 Same

Q5 1853-0036 Same

Q6 1853-0363 D45H5

Q7. Q8 1826-0275 78L12AC

Q9. Q11 1854-0246 2N3643

Q10, Q12 1853-0058 532248

Q13 1854-0215 SPS3611

U1, U2 1820-0493 LM307N

u3 1826-0180 NE555V

U4 1826-0428 5G3524
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Part of Figure 8-43. A24 Oscillator Assemblies
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I NOTES

{05341 -60047) SERIES 1804

REFERENCE DESIGNATIONS WITHIN THIS

ASSEMBLY ARE ABBREVIATED. ADD ASSEMBLY
NUMBER TO ABBREVIATION FOR COMPLETE

DESCRIPTION.

2. UNLESS OTHERWISE INDICATED

o
o
&
- -
5 33
o [ )
z o
5
w o v
. 3 @0 o
g g
o
v P
[ e =X
= B z3
gp g 5°
8
-88 § 5
O e ™ -
gg¢ & 33
I Bugs-
=3 - J 0z —
= 2833
Zz -z o < = ao
— =] Zz_li—?
no EEal
w O ul ® < - O
OZO oo v ~
2% 35e.3
o< - JxoeNo
= o O - —
395 o
g5 £577
G288 udsas
gig uH
£52 U
E

LLATOR

ASSEMBLY

Iz
~ ¥
e 0 T3
o o o
18 [
- =
= S
- -
= =
o =
2 3
&
- ™
s
o >
5 L
o

10 _ MHZ OSCILLATOR ASSEMBLY (0544-600i1)

A24 OPTION_OQO|

o 2 T 2

pr

ia XA24

GND 14, 14

g

CONTROLLER [

GND 7,7
8,8

12V CONT FROM XA21(14)

13,13

15,15

I}

+12V FROM XA21(16,16

10 WHZ OUT TO XA18(8)

GND 12, 12

=]
gl -

=1 oa hny
5] = - -
x o o~ L]

o~
-
>
«
=
>
3
o
+

XA2(10) VIA XA22 J1{10)

OVEN ON TO

Figure 8-43. A24 Oscillator Assembly
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Part of Figure 8-44. A25A1 2nd Preamplifier and A25 Motherboard Assemblies
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REFERENCE
DESIGNATIONS

A25A1

C1-C20
CR1-CR6
DS1-DS4
L1-L11
R1-R22
RP1-TPS
Ut-U4

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATIONS NUMBER PART NUMBER
CR1, CR4 1902-0216 Same
CR2, CR3 1902-0126 Same
CR5, CR6 1901-0347 Same
DS1-DS4 1990-0485 Same
ut, u2 1826-0372 Same
(BK] 1826-0065 LM311N
u4 1820-0254 SN7400N
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Part of Figure 8-45. A26 Sampler Driver Assembly
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A26 SAMPLER DRIVER ASSEMBLY

CONDITIONS:
Ground sampler driver to chassis.
Disconnect cable at A26J2.
No signal input, no output.

Qal U1 CR2 CR1
E -5.19 1 +2.75 Anode -5.187 Anode @V
B -5.19 2 -155 Cathode -5.19 Cathode -0.03
C -0.17 3 -0.82
4 0 (Not Used)
5 0 (NotUsed)
6 -0.80
7. -0.16
8 +5.02
REFERENCE
DESIGNATIONS
A26
C1-C14
CR1, CR2
L1
Q1
R1-R8
TP1, TP2
U1

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1 1901-0796 Same
CR2 1901-0179 Same
Q1 1854-0071 Same
U1 1856-0060 Same
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Part of Figure 8-46. A28 First Preamplifier Assembly
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REFERENCE
DESIGNATIONS

A28

C1-C12
CR1

J1, J2
L1

Q1, Q2
R1-R17

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1 1902-3082 Same
Qt, Q2 1854-0591 Same
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Figure 8-46. A28 First Preamplier Assembly,
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