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Model 5343A
General Information

6 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 7-7.
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Figure 1-1. Model 5343A Microwave frequency Counter
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Madel 5343A
General information

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 GH:z -28 dBm
18.0 GHz—26.5 GH:z -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
10 GHz—18 GHz <3:1 TYPICAL
18 GHz~-26.5 GHz <3:1 TYPICAL

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
MNarrow: 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 M{Y: 10 Hz to 25 MHz, 50 mV rms,
Impedance: Selectable: 1M, <50 pF or 500 NOMINAL.
Coupling: ac
Connector: Type BNC female
Maximum Input: 500: 3.5V rms (+24 dBm) 5V dc fuse

protected; 1 M{); 200V dc +5.0V rms.

TIME BASE

Crystal Frequency: 10 MHz

Stability: Aging rate: <1 X 10-7 per month
Short Term: <1 X 16-9 for 1 5 averaging time
Temperature: <t1 X 10-6 over the range of 0°C

to 50°C.
Line Variation: <31 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 K1, via rear panel
BNC connector. Switch selects either internal or
external time base,

<2:1 TYPICAL

OPTIONAL TIME BASE
OPTION 001

Option 001 provides an oven-controlled crystal oscil.
lator time base 10544A (see separate data sheet), thai
results in better accuracy and longer periods betweep
calibration. .
Crystal Frequency: 10 MHz
Stability: Aging Rate: <5 X 10-10/day after 24-hoyr
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: 25 mV, 203 mV/°C (from 25°C)
Conversion Speed: <50 us to £10% of full scale reading
Resolution: 10 mv

Output: 5 mA. Impedance <1.0 ohm

Connector: Type BNC female on rear panel.

GENERAL

Accuracy: 1 count * time base error,

Resolution: front panel 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,

Seli-Check: Selected from front panel pushbutions,
Measures 75 MHz for resolution chosen.

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

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

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

Multiply Routine: Seiected 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 xb result.

Totalize: Input 2 can totalize at rate up to 520 MHz.
Rea-lzlénut on the fly is controlled by front panel or
HP-1B.

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 pusﬂbutton.
Allows interface to appropriate sweeper for start, stop,
and marker frequency measurements.

Operating Temperature: 0°C 10 50°C

Power Requirements: 100/120/220/240V rms {+5, =10%],
48-66 Hz; 100 VA manx.

Accessories Furnished: Power cord, 229 cm (714 ft.).

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

(V4" X B14" X 1954™
Weight: Net 9.1 kg (20 Ibs.). Shipping 12.7 kg 128 Ibs.).

] A\ 4 LI!
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T1-5. SAFETY CONSIDERATIONS

1-6.  This productis a Safety Class | instrument (provided with a protective earth terminat}. 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 {C000A00000},
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 Tablfe 1-3 lists accessories available.

Table 1-2. Equipment Supplied
DESCRIPTION HP PART NUMBER

Detachable Power Cord 229 cm (714 feet long) 8120-1378

Table 1-3. Accessories Available

DESCRIPTION . HP PART NUMBER
Bail Handie 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) 12501709
Signature Analyzer Model 5004A

1-11. DESCRIPTION

1-12.  The §343A 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 osciflator 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 7-1 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 aretrofitkit. Refer
to Section Ul 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 1-4is recommended for use during performance tests,
adjustments, and troubleshooting. Substitute test equipment may be used if it meets the required
characteristics listed in the table.
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Table 1-4. Recommended Test Equipment

REQUIRED RECOMMENDED
’ INSTRUMENT CHARACTERISTICS use* MODEL
: Oscilloscope 100 MHz bandwidth TAOV,P HP 1740A
| Signal Generator 10 Hz—10 MHz T.AOVP HP 6524
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 MH2 T,AP HP 141T/8552A /85548
DC Voltmeter 20V Range, 0.05V Resolution TA HP 3465A
: AC Voltmeter 10 MHz-350 MHz T,A HP 3406A
Logic State Analyzer HP 1740A compatibility T HP 1607A (use
‘ with HP 1740A)
, Signature Analyzer 5343A compatibility T HP 5004A
. Power Splitter DC—18 GHz ov,r HP 11667A
Logic Pulser TTL compatibility T HP 546A
Current Tracer 1 mA—T1 A range T HP 547A
Logic Probe TTL compatibility T HP 545A
Step Attenuator DC—18 GHz 10 dB steps QV,P HP 54958
Step Attenuator DC—18 GHz 1 d8 steps ov,p HP 84948
AP Clips {4) Clip for 14 pin/16 pin I1C's T HP P/N 1400-0734
Isolation Transformer 115/230 IN - Isolated 115/230 QUT 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 (5342-60033
2 X 22 pin (2) HP P/IN 05342-60034
2 X 24 pin HP P/N 05342-60035
A14 Extender HP P/N 05342-60036
A1S Extender HP P/N 05342-60039
Power Maeter 10 MHz—18 GHz AOV,P HP 436A
18 GHz—26.5 GHz P HP 432A
Power Sensor 10 MHz—18 GHz AOV,P HP 8481A
Thermister Mount 18 GHz—26.5 GHz P HP K486A
500} Termination DC—18 GHz e HP 909A (Option 012)
Microwave Amplifier 1 GHz, >+20 dBm Output P HP 489A
Signal Generator 100 MHz, +20 dBm P HP 8601A
Swept Frequency Analyzer 100 MHz—18 GHz P HP 87558
15 MHz—18 GHz Modulator HP 87558 compatibility P HP 116658
15 MHz-18 GHz Detectors 0.1--18 GHz P HP 11664A
{2 required})
Oscilloscope Mainframe HP 87558 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-1B POV 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 instatation.

2-3. UNPACKING AND INSPECTION

2-4. If the shipping carton is damaged, inspect the instrument fot 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 fines,
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 QPERATING VOLTAGE
1. Open cover door and rotare fuse-pull to left.
2, Select operating \.vc»ltaggue-l'».nr grienting PC board 1o

poasition desired voltage on top-left side. Push board
firmly into module siot,

3. Rorate luse-pull back into normal position and re-insect
fuse in holders, using caution to select correct fuse value,

Operating voltage 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 soutce, 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 B120-1369

POWER-INPUT
SOCKET

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 PROTECTIVE ACTION MUST
NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE
CONDUCTOR (GROUNDING).

2-2
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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 iiiieiiniiiinenns 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 tag indicating 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.

¢.  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.

f.  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 Ordesing Option Kits

l2:.-.'>i5. To obtain the necessary parts for installation of an option, order by part number as listed
elow,

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

05342-60029 (HP-iB Input Assy.)
2-26. Instalfation 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:

2. Remove the standard oscillator from A24 connector after removing the attaching screw
at the top of the board. . 0 {t
b. Install Option 001 oscillator into A24 connector. ‘://. % O

¢ Attach Option 001 oscillator to the motherboard by means of two 6/32 X 5/16 pan head
screws. {nstall 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) 7YY X
LDA (WHT/GY) —\——">0~ 0
2o |l
CONNECTOR xaid !
1

A22 Motherboard, Partial Bottom View

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

_www.valuetronics.com
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2-30. Installation of HP-IB Option 011

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

a. Remove top and bottom covers and top panel from the 5343A.
b. Insert A15 assembly into A15 slot. See Figure 8-21 for location.

c. if 5343A is equipped with Option 001 Osciliator, 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 12 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-1B 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-IB system allows interconnection of up to 15 {including the con-
troller) HP-1B compatible instruments. The HP-1B 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-IB, 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-1B 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 mustbe equal to or less than 2 metres (6.6 feet) times
the total number of devices connected to the bus. '

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

NOTE

For information on HP-I18 Extenders and Commaon
Carrier Interface, refer to your nearest Hewlett-
Packard Sales and Service office, listed at the back
of this manual.

wv$w.va|uetronics,_c_:_9m
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2-35. 5343A Listen Address

2-36.  The 5343A contains a rear panel HP-IB Instrument address selection switch. There arefive
switches designated (As, Aq, A3, Az, Ay) which are used to select the address. tnstructions for
setting and changing the listen address are provided in Section 111 of this manual along with
programming codes,

2-37. HP-1B Descriptions

2-38. A description of the HP-IB is provided in Section lil 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 “1EEE Standard Digital Interface for Programmable Instrumentation” .

2-6
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pin | LINE CAUTION }
1 | oo
2 | DIO2 The 5343A contains metric threaded HP-1B cable mounting
: 3 | Dloa studs as opposed to English threads. Metric threaded HP
‘_ 4 { DI04 ) W6HA, 8, C, or D HP-IB cable lockscrews must be used to
i 12 | DIos secure the cable to the instrument. {dentification of the two
: 14 | DIO8 types of mounting studs and lockscrews is made by their
; 15 | o7 color, English threaded fasteners are colored silver and metric
6 | D08 threaded fasteners are colored black. DO NOT mate silver and
s | oy black fasteners to each other or the threads of either or both
17 | men will be destroyed. Metric threaded HP-1B cable hardware
illustrations and part numbers follow.
6 DAV
7 NRFD
8 { NDAC
g | FC
16 SRQ LONG MOUNTING SHORT MOUNTING
11 1 ATN LOCKSCREW STUD 5TUG
12 | SHIELD-CHASSIS GROUND 1390-0360 0380-0643 0380-0644
18 P/O TWISTED PAIA WITH PIN 6 TN
; 19 | P/O TWISTED PAIR WITH PIN 7 | THESE PINS i 4.9mm
; 20 | P/O TWISTED PAIR WITH PIN 8 ARE ' -
' 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 | ISOCLATED DIGITAL GROUND

Logic Levels
The Hewlett-Packard Interface Bus logic levelsare TTL compatible,i.e., thetrue (1) state
is 0.0V dc to 0.4V dc and the false (0) state is +2.5V d¢ to +5.0V dc.

Programming and Qutput Data Format
Reter to Section ill, Operation

Mating Connector
HP 1251-0293; Amphenol 57-30240,

Mating Cables Available

HP 106314, 0.9 metres (3 ft.)
HP 10631B, 1.8 metres (6 ft.)
HP 10631C, 3.7 metres (12 1)
(HP 10631D, 0.5 metres (1.5 ft.)

Cabling Restriclions for Standard System

1. A Hewlett-Packard Interface Bus System may contain no more than 1.8 metres {61t.} of
connecting cable per instrument.

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

Figure 2-3. Hewlelt-Packard Interface Bus Connection
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SECTION 11
OPERATION

3-1. INTRODUCTION

3-2. This section contains operating information including operating characteristics, descrip-
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 is in the 10 Hz—500 MHz position, the signal at
the BNC connector is routed to the direct count circuits of the 5343A. {n thisrange, inputimped-
ance is selectable via the 500—1 MQ switch. When the range switchisin the 500 MHz—26.5 GHz
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 panet 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 {7 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

.

-5 50 BEE
—~GHz— — MHz — — kHz — — Hz —

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

that the ,5" 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 3-7.
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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 [abel 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-T.

3-14, Automatic Mode

3-15. The automatic mode of operation is selected by pressing the AUTO key. Input signalsin
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 operatein
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. Ofiset Frequencies

3-19. Itissometimes desirable to add or subtract a constant to/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 ps) 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.

www.valuetronics.com
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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
accumuilated 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 count s 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 resetby
pressing the 0 key (RESOLUTION).Totalize mode procedures are listed in Figure 3-3.

3-26. Digital-to-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 de. For
example, if the selected digits are 880 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 frequenciesto 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.

i
l
|
i
{
]
!
!
|

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, suchasa
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 carrier are
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
pane!l 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-
correctmeasurements 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) i
greater in amplitude than any other signal present. This feature is useful for discriminating i
against spurious signals and harmonics. ;

3-42. MAXIMUM INPUT SIGNAL POWER

CAUTION

Do not exceed +25 dBm (peak) of input power at the
APC-1.5 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 sampleris
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 8BNC 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 a3 BNC Tee and removing the fuse. {See Figure 6-1.)

3-4
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3-45. INPUT CABLE CONSIDERATIONS

! i 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
i 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 must be setto
the voltage of the power source, or damage to the
instrument may result. (Refer to paragraph 2-6.)

1 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.

www.vaiuetronics.com
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5343A MICROWAVE FREQUENCY COUNTER
HEWLFT1 - PACK ARD

DISPLAY
Digits:

Annunciators:

o —Sign indicator
o OVN indicator

o # indicator
o * indicator

FREQ Keys

AUTQ key

MAN (MHz} key

SHIFT key
RESET key

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

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 dispfay.

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 isturned 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-
nurnbered 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
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Figure 3-1. Front Panel Controls and Indicators
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SET key Must be pressed prior to selecting OF3 MHz or MAN (MHz). The SET condition is indicated

dHz.

tHz).
1-up,

. This

(dtion

iesin
don.

nput
lack-

enter

RECALL key

KYBD LK key
SWP M

OFS MHz key

RESOLUTION keys:

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.) Indicates
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 keyis
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
S001—1 M) 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 a'self-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 instailed).
The crystal oven connects through a separate transformer, a thermal circuitbreaker 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.

llluminates when counter is in TALK mede.

Illuminates when counter is in LISTEN mode.

Selects input impedance for adjacent 10 Hz--500 MHz input connector.
Salects either LOW or HIGH frequency range input cannector.

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.

tnput for measurements in the 500 MHz—26.5 GHz range. Measurements m_agig at‘this 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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10.

11.

P

Can ey
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PROCESSOR INTERFACE connector A22W4]1. Not used. This connector is part of cable W4 which is
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.

Pasition 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 Madule. 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 5LOW position should be used only
when the input signal has significant amounts of FM (>20 MHz p-ph

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. Pravides the intermediate frequency (IF) output of the Preamplifier 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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PRELIMINARY PROCEDURES

1. On rear panel:
a. Set INT/EXT switch to INT position.
b. Set ACQ TIME switch to MED. Refer to paragraph 3-38 for detailed description.
On ac power module, check for proper fuse {0.75 amp for 100/120-volt operation, 0.375 amp for
220/240-volt operation) and check position of pc line voltage selector {refer to paragraph 2-6 for
detailed description).
d. For remote operation, refer to paragraph 3-70 for explanation of HP-1B programming and address
switch settings on rear panel (for 5$343A’s equipped with Option 011).
2. On front panel, set LINE switch to ON position.
CAUTION
Do not exceed 125 dBm (peak} of input power at the APC-3.5 connector
(500 MHz—26.5 GHz). Damage to the internal sampler may occur.
CAUTION
The 10 Hz—520 MHz direct count input BNC connector is fuse-protected for a
maximum input level of 3.5V rms (+24 dBm).
3, Connect input signal to appropriate input connector according to frequency requirements (BNC for
10 Hz—520 MHz, APC-3.5 for 500 MHz—26.5 GHz) and set frequency range switch accordingly.
4. For input signals connected 10 BNC connector (10 Hz—520 MHz): set the 50£1—1 M switch as required.
This switch has no effect on input signals connected to the APC-3.5 connector (500 MHz—26.5 GHz).
S.  Press blue key, then press blue-labeled RESOLUTION key for desired resolution.
NOTE
Half-sized {775 are used as fillers in the display to (acilitate display interpretation.

Figure 3-3. Operating Procedures
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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
aperator, 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 cow):

SHIFT  CHECK
Press [ ] 1

Counter Display:
I ' NN NINIRRIEIN
L1 L
—GHz— — MHz — — kHz — —sz—
(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

- 00606
r- /-5 000 0aN

- 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 signal 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

Ssiajololalols

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

= (U0 &G

TO RECALL OFFSETS OR CENTER FREQUENCY
Example — To recall a center frequency:

RECALL MAN {MHzZ)

Press ‘ Press and hold

(Displays center frequency to 1 MHz resolution}

Example — To recall an offset frequency:

RECALL OFS MHz
Press l Press and hold

{Displays offset)

TO REMOVE OFFSETS
Example — To remove offset from display:

OF$§ MH2

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 [

Raotate SAMPLE RATE cow to normal

NOTE

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

Figure 3-3. Operating Procedures (Continued)
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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.

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

Press E] 9

* Counter displays accumulating pulses. A small letter £~ is displayed as most
significant digit and GATE indicator is lit during this mode,

* To stop displayed count, press and hold any RESOLUTION key, except| 0 |.

Counter keeps on accumulating pulses internally. Release the held key to
observe accumulated count.

» Press the | g [ key to reset the count,

+ 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 | twice. {Once to

remove keyboard lock, once 1o exit TOTALIZE mode.)

NOTE

Previously entered offset frequencies are lost when TOTALIZE mode is
engaged.

TOTALIZE DURING DAC FUNCTION RESET

To operate the Option 004 DAC function during the TOTALIZE mode press E]

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

figure 3-3. Operating Procedures (Continued)
312
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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 | & Display: F . 5
ENTER
Display: frequency mutliplied by 5
Press play q CY‘ ‘ P ' Y
(blue key indicator lights)
RESET RECALL
. Pressl to remove multiply factor. Press and press and hold
MAN (MHz)

to display measurement {MHz} and retain multiply factor.

* [nteger range is from 2 to 99
+ Display overflows at all 9's
RECALL

* Press . press and hold | . | {decimal point} to view entered factor

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

o If overrange ocours, press I o 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,

* The SWP INTFC A connector receives a negative-true TTL pulse of at least
50 ws width to trigger the 5343A measurement,

+ 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 (MHZz) key has
no effect. Other key functions operate normally,

Figure 3-3. Operating Procedures (Continued)
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5343A MICROWAVE FREQUENCY COUNTER
HEWLETT - PACKARD

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

JU LG

To select digits as follows:

/'"""'A‘-—"‘\
"' ’”f’//'"'
—GHz ~ — MHz — ~—kHz — — Hz —

A dc voltage of 8 to 10 volts, corresponding to the selected digits, will be present at the DAC QUT
connactor on the rear panel. Selected digits B#8 produces 8V output, 999 produces 9.99V cutput.

NOTE

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

3-14

Figure 3-4. DAC Operation (Option 004)
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SET SET

AUTO

B

MAN (MHz)

SHIFT

L

SET

;

RECALL

KYBD LK

SWP M

www.valuetronics.com

3-51. OPERATOR KEYBOARD CHECK

Display
ey =i N [ [ X []]
= GHz— — MHz — — kHz — — Hz —

T e e
NI I

CHC T CHo i e
IIIIIIIHIIHIIIIHIII

/Y Y Y A Y R Y A
AN A N S WY SR S S S S

NOTE

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

SN R Y A Y B Y Y B Y
Y R Y S S S B B N

LI I e re
/AN A A I B I B B Y

I O R B Y R S B R B
ooy oo L

IR IR RN
III NIRRT

Model 5343A
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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.

315
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Operator Keyboard Check (continued)
Press Display

; 777 77T 777 7T
T A Y A A

T o e

&l O 0 o

; wiaNalalnyalnluNulnln

00 01l

i;' . LIS L) L L)L
K Y A
; CCCCCCoC Cror

S A S S Y A Y R Y

. [y o ol
e r e et

1 /A R AN N A A A A A A
|

I S Y A Y R A A R B

2 CCCCC CrCC CrC
: 333000 3070
i e e e e e e

| E] minEuinininininiuinin
Lo e g

? ENTER
i




3-53. ERROR CODE DISPLAYS

Model 5343A
Operation

3-54. Error 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

Display

Ay S N Y B B S Y

R A S A B B Y B Y B
—GHz— -MHz—- —kHz—- - Hz -

¥/ /¥ Ixl]]

o ¥/ ¥R

a routine fails, an error code is displayed to indicate the circuit fault area as follows:

Fault Area

RAM A16U11 or A16U14

ROM AT6U6

ROM A16U9

3-57. Signal Error Displays

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

Operating Mode Range Switch Insufficient Signal Level Display
*Frequen 10 Hz—500 MH 1
quency OHz : JRaERnnnan

- GHz~ —MHz— — kMz— — Hz=—
SO CHTIr irin
*Frequency 500 MHz—26.5 GHz ININRRIN IR IR

- GHz— —MHz— — kHz— — Hz—

Overrange {due to offset)

Frequency 10 Hz—500 MHz and

LRy Qoo oy i
500 MHz—26.5 GHz /B By B B B B B

*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 limnit error {for example, setting a manual center frequency less than 500 MHz) will be
displayed as:

U B
L-Err o BN
~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
S5-Frror B BEN

-GHz- ~MHi— — kHz— — Hz—

3-37
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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 1-1). 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-IB) 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 888 produce @ volts, digits 999 produce 9.99 volts, fullscale into 15 kilohms.
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-1B is specified by its interface functions.
Table 3-17 lists the interface functions of the 5343A using the terminoclogy of IEEE Standard
488-1975 (Appendix C). Interface functions provide the means for a device to receive, process,
andsend messages overthe HP-IB. Option011HP-!B installation procedures and interconnections
are described in Section I,

Table 3-1. HP-18 Interface Capability

Interface Function

Subset Identifier Interface Function Description
SH1 Complete source handshake capability.
AH1 Complete acceptor handshake capability.
Ti 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 Mo parallel poll capability. i
DC Device clear capability.
(BIN] Device trigger capability. |
ce No controller capability.
E One unit load.

3-18
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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. :

the

3-74. Bus Address Selection
hat : 3-75. The 5343A must be assigned a bus address. Table 3-3 gives the allowable address switch
/en ' settings.

ion ; _
the _ 3-76. Program Code Set

VN ‘ 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.

3A : 3.78. There are four sample rate modes T8-T3, as shown in Table 3-4. In T9, 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 T2, 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 until ithas been addressed to talk. When it is
addressed to talk, it outputs the measurement, clears SRQ and starts the next measurement.

NOTE
15,

rd If the counter is placed in the HOLD (T1} mode,
ss, triggered, then addressed to talk, be sure to use the
ns 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-{B 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 “SRSAU™ 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 S 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
J - 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 Lisage
: Sample 9825 Statements
Message Description SM3A 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. tg 7 or
devices to simultaneously trg 702
initiate a set of device-
dependent actions
Clear |Causesanin.cumenttobesetto | Same as front panel RESET. clr 7 or
a predefined state (a certain Clears internal count and starts clr 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 782
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 782
operation. data, local operation is accord-
ing o the state of the remote
data just prior to going to local.
Local |Disables local (front panel} Disables front panel RESET. o7
Lockout [controls of selected devices. 5343A remains in remote.
Clear [Returns all devices tolocal (front | Local lockout cleared and re- Icl 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(7j—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 {7082)—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 outpur)
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 cli7
controf 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 —
A
| Do
A4 o
A (|
A ]
A
1— E ®
1 0
(Shown in addressable made, 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.

ASCH CODE
CHARACTER 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
# C 0 0 0 1 1 03
3 (D) 1] 0 1 [H 0 04
% E 0 0 i 0 1 05
& F 0 0 1 1 0 06
! G 0 0 1 1 1 07
{ H 0 1 0 0 0 08
J i 0 1 0 0 1 09
* I 0 1 0 1 0 10
+ K 0 1 0 1 1 1
. L 0 1 1 Q0 0 12
— M 0 1 1 0 1 13
. N 0 1 1 1 0 14
/ O 0 1 1 1 1 15
f P 1 0 0 0 0 16
1 Q 1 0 0 o0 1 17
2 R 1 G 0 1 0 18
3 S 1 0 G 1 1 19
4 T 1 0 1 0 0 20
5 u 1 0 1 0 1 21
6 v 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 k| 0 0 1 25
: Zz 1 1 0 1 0 26
; C 1 1 0 1 1 27
< A 1 1 i 0 o 28
. = 3 1 1 1 0 1 29
> ~ 1 1 1 1 0 30
-

ke -
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Table 3-4. Option 011 HP-1B Program Code Set
MODE
1. FREQUENCY MODE SELECT
AUTO L e e e e e AU
MANU AL L i e e e e M j
t
2. TOTALIZE I
Totalize Mode off ... . ..ot s CM# !
Totalize Mode on ..o i e e CMm1 !
Totalize Mode clear ....... .. i, CMC _i
3. SWEEP ’
Sweep Modeoff ... .. . SWPS I
Sweep Mode on . ... i e e SWP1 b
!
FUNCTION 1
|
LT 1 -3 R |
{Display is blanked and new measurement initiated. If in Hold (T1),
then measurement is not completed but stays in Hold. Daes not return
control to local.}
2. SET MANUAL CENTER FREGQUENCY .. ... ..ot 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
$M<+5250E for 5.25 GHz center frequency
3. FREQUENCY OFFSET MODE SELECT
Frequency Offsetoff ... ... .. ... ... o i i, oM
Frequency Offset 0n ... ... . i iiiinnnnnens OoM1-
4.  SET FREQUENCY OFFSET .. ... ... viiiiniianinnnn, SOMIXXXXX.XXXXXXE
{(X’s represent nonfixed length data string representing of fset 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 ... ... ... . i, sOMB
6. RESOLUTION
LI SR3 '
L o SR4
L1 G SRS
LI -2 SRé
L 3 2 SR7
1L 3 SR8
T MHZ i e it e SR9
7. RANGE
TOHz—500 MHZ ... i i i ittt esncavtinaansiane s L
S00MHZ—265 GHZ ...t it i H
8 CHECK MODE ... .. . ivrrnaa e ana s tsaatananaaannsnns SR1
‘ {No input can be present at RF connector. Be sure to send RESET
command (R) before making other measurements.} :
;
3-22 :
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Table 3-4. Option 011 HP-IB Program Code Set {Continued)

9. FM TOLERANCE (ACQUISITION TIME)

6 MHz p-p FM (Fastor Short Time) ... ..... ... . .. ... ....... Qs
20 MHz p-p FM (Medium Time) ............................ oM
.E 50 MHz p-p FM {Slow or Long Time) ... ... ... ... 0 ouo.s. QL
i 16, SET MULTIPLICATION FACTOR ...\ .ounoeoe e 5. XXE
|
1

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

Example:  5.2E (for multiplication factor of 2.)
S «34E (For multiplication factor of 34.)

1. POWER-UP CONDITIONS
Retur 10 POWer-up State ..........ccoviinievrenrnisnnaronenenns P
NOTE

Sample rate and output modes are not under P-code control. 5343A
goes to A 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 . e et et S$BDX

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

SAMPLE RATE COMMANDS
1. SAMPLE RATE

Frontpanel samplerate ... ... . . i 9
Hold o e T+
Fastsample (no delay) .. ... . . i e T2
Sample then hold .. ... . e 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 1o automatically go to Sample
then Hold (T3).

OUTPUT MODES
1. OUTPUT MODE
Nooutputto bus ..o b1 )
Qutput only when addressed ......... .. ................... L )|
Wait until addressed ... ... ...l T2

3-82. QUTPUT iN TOTALIZE. The trigger commands (trg 7 or trg 702) 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 CM8, CM1,
CMC, etc. The input must be applied to the 10 Hz—520 MHz 8NC 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
i awaits a trigger from the external source via rear panel connector SWP INTFC 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 782 ‘““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 5P SPXXXXX.XXXXXX E 86 CR LF

S M

frequency  space carriage return line feed

b. FREQUENCY OFFSET

‘-“H""H : - . \s.
SP F{ixxxxx.xxxxxx2+ﬂs, ) Lo {0 i i)

offset ' o

c. OVERLOAD
SP F SP SP 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 ovlerflow}

e. INSUFFICIENT SIGNAL
5P F 5P SP a0000.000000 E + 86, 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 782} 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
LISTEM 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-

st M I trol, and “output only if addressed”. Each reading is printed
AR A | on the 9825A printer. Input frequency is approximately
Foeg 998 MHz.
.[:. t T
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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.

|
:
|
i
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EXAMPLE 6
Beomrd FEIZ.CUNMIL This program selects TOTALIZE mode and “output only when
D addressed.” The next line (1) reads this into the A register and
1 red TOZ:RS it is printed. The “wait” statement gives the 9825A Printer
prt B a chance to print the count. The printout is of a low fre-
rowaii 128 quency pulse generator operating at about 2 Hz.
2 owto i
di sno
FEABTS
Printout
E‘; E]
H

o
v n

'
1 £y u ad
R "

b P e B s e

L
T

EXAMPLE 7

The program uses the automatic offset feature. Line @ sets
AUTO mode to allow automatic signal acquisition to 7 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.
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EXAMPLE 8

This program demonstrates use of the programmable E
Digital-to-Analog Converter. Line 8 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 “80¢”
in digits 3, 4, and 5, the DVM would indicate #V.

|
i
i
1
I

|
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3-91. HP-1B 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 tatk.

¢. 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 cutput
any data when addressed to taik. This will hang up the program at the read statement. To
overcome this problem, use the procedure:

{1} To over the problem described in subparagraph c¢ above, when using the
9825A, use the “time’’ statement and “on err” statement to branch arotind the
read statement if it takes longer than a specified number of milliseconds to
complete an 170 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

5 nhp e TRE
1 st "hzsia® Since this statement is in line 2, the program jumps to the
Br ey rEt U0 ise statement after the read statement,

gri~i
A CheowminUitlme

i Blionm e

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

i

four u R

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

i
ST orR fT S TG g
et AL ORI ALY T

LY
'

PACS I

-
[

_.,..
L
il
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3-92. ¢ (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. Aow 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

THIS LOOP SHOULD TAKE
! MORE TIME THAN

il MAXIMUM EXPECTED

' MEASUREMENT TIME.

READ COUNTER

— A
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SECTION 1V
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 1-1 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 have 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 Tabfe 7-4.
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 %1 count.

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

panel BNC input. Select 50 impedance. Verify that the 5343A counts 10.000000 MHz +1
count.

4-1
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Table 4-1. Operational Verification Record

o
5343A S/N Date
PARAGRAPH TEST RESULTS
NUMBER PASS FAIL

4-12 Self-Test
413 10 Hz—500 MHz Input Sensitivity Test (500)/1 MQ):

500: 10 MHz

500): 100 MHz

500 520 MHz

1MO: 25 MHz

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

500 MHz—12.4 CHz

12.4 GHz—18 GHz

18 GHz—26.5 GHz

4-16
{Opt. 004 only)

DAC OQutput Test

4-17
{Opt. 011 only)

HP-1B Verification

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

Setup:

HP 8820C HP 8462224,
SWEEPER

HP 1166TA
POWER SPLITTER

HP B61A
POWER SENSDR

. Set the 5343A to 10 Hz—500 MHz range and 5012

. Set 8620C to 10 MHz and a level 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 M
position. Connect 86222A output to 5343A 10 Hz—500 MHz input
{86222A supplies 25 mV rms into 500 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).
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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: Sensitivity = =33 dBm, 500 MHz—12.4 GHz
= -28 dBm, 12.4 GHz—18 GHz
= -23 dB8m, 18 GHz—26.5 GHz

Description: The 5343A is set to the 500 MHz—26.5 GHz range and a signal 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:

A

[60= == —00[9--08]

———
HP 8620C HP 86222
SWEEPER HP SAT90A POWER METER

HP 11667A POWER SENSOR

POWER SPLITTER

HP 84948
ATTENUATOR |2 ©
-11d el —_———
9-148 HP 84958
ATTENUATOR
0 - 7008

e 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 2GHgz,
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 operational verification record
(Table 4-1).

i 4-3
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Setup b. 18 GHz—26.5 GHz

ADAPTER
FEMALE/FEMALE
{1250-1709}

| 432

RG-141A/U
{«<12 INCHES)
K752A
NARDA 46088
K486A K382A
THERMISTOR ATTENUATOR
MOUNT

* 5343A settings are same as in Setup a.

s 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 6 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).

4-4 ]
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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 DVYM is connected to the DAC QUT
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 voits dc. Then
the 008 digits are selected and the DVM observed for 8 volts dc.

Setup:

HP 8620C
SWEEPER HP 362224

+ 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

1 () [7] [

¢ Observe DMV for indication of 9.99 £0.01. Enter on operational verifi-
cation record (Table 4-1.

¢ On 5343A keyboard, press:

SET SHIFT DAC

J o) e
¢ Observe DVM for 8 +0.01. Enter on operation verification record

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

SET  SHIFT

0006

s  Observe DVM for 9.00 20.01. Enter on test record (Table 4-1 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-18 Interface (A15 assembly)

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

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 82. Set the 8640B to 1 GHz.

HP-18 CAEBLE

98034A HP-1B INTERFACE
lJ.r(ssr TO ADDRESS 71

FREQ STD OUT

IMPEDANCE
SELECT =501

SIGNAL GENERATOR HP 86408 (1GHz}

RF OUTPUT

5343A ADDRESS SWITCHES

SETTO 02:
TALK ONLY —— —a
| ]
As—| O
Ca
-1
=
A— T
1 0

*98276 should have sither the 98213A General /O ROM or the 98214A Plotter-General 1/0-Extended /O ROM

4-20. The program listed in Table 4-2 may be keyed into the 9825A or may be loaded from a
HP-1B 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 98254, load file 8, 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.

4-6
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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 cew.

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 8 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 3825A Program

dim €5[40};dsp "HOOEL 3437 Freguency Counter™iwait 2000
reode®:ent "select code?(?KX)..CONTINUE“,S

if s=s72l;dsp "arror ;calculator address"iwait 1000:gto *code”®
if S»730;8cp "out of address range+high®wait 1000:gto *coede®
if 8¢700;dsp "out of address range+low " wait 1000;gto "code”
Gev “ctr",S;prt "5343A HP-1B TEST" ;spc 2
prt * * *CHECK POINT 1"
rem “ctr’:beep
prkt wkREMOTE ON" ,"*LISTEN QN", "*AUTO ON";spcC 2
dsp "CHECK POINT 1 press CONTINUE" ;stp

if L=l;gto 7

prt " ","CHECK POQINT 2";spc 2

wet "cert,"M";beep

dsp “MANUAL MODE" ;wait 5000

wrt "ctr®,"al":beep

prt "*MANUAL off","*AUTO on"sspcC 2

dsp "CHECK POINT 2--Press CONTINUE"

stp

if L=l;gtoc 12 ~

prt " * ®CHECK POINT 3"jspc 2

wet "ctc®,OMl" ;beep:dsp "pFREQ OFFSET mode”;wait 5000

wrt "ctr*,"OM0";beep +

prt "*OFS[mMHZ) off";ispc 2

Ppaphﬂ-wh‘ﬁhnﬂ@-dﬁgnhtﬂ&r*@

[ o
OO U L B e b e Ar AR EE AR B 4

ah vh o #a e an B as B

™

[ )
[
.

23: dsp °"CHECK POINT 3--Press CONTINDE"

24: stp

25: if L=l;gto 20

26: prt * *,"CHECK PQINT 4":spc 2

27: wrt “Str”,"L" jbeep;dsp "Low Range"jwait 5000
28: red “ctr",A

29: wrt “cte®,"RA";beep;dsp "High Range®;wait 5000
30t red "ctr'",B

3l: prt “*Low Range=" ,A,"*High Range=",B3ispc 2
32: dsp "CHECK POINT 4--Press CONTINUE"

33: stp

4-7
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Table 4.2. Model 58254 Program (continued)

34
35:
36:
371
-
39
40
41:
42;
43
44:
45:
46
47
48 :
49:
50:
51:
52;
53:
543
55
S6:
57:
58
59:
60z
6l:
62:
63z
64:
&5:
6613
67z
68:

if L=lj;ate 27

pre " ", "CHECX PCINT 5%:spe 2

wrt “ctr”,")S";beep;dop “Shert Acauizftion Time®:wait 5000
wrt “ctr”,"QM";beepijdeo “"Medium Acguisition Time*:wait 5000
wet “ctr®,"QL";beep:dep “"Long Acquisition Time® wait 5000
wrt “ctr*,*Qs"

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

dsp “CHECK POINT 5--Press CONTVINGE®

stp
if L=l;gto 36

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

fmt 1,"ER",£.0,"SR1";wrt “ctr.1",X;beep

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

gto -2

DIt "*RiIS5 1 MAZ"

dsp "CHECK POINT 7--Press CONTINUE®

spc 2;s5tp

if L=1l;gto 46

prt * "¢ "CHECK POINT 7%;spc 2

prt “"Enter tanual  ,“Center Frequency"ispc 2

ent X;fmt 3,"sSM*, £.0,"E"

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

wrt "ctr.3" . .X

spc l;prt "Recall Center”,“Freq";spc lifxd O

prt "Does Center Freg=",X

dsp "CHECK POINT B--Press CONTINUE®:soc 2:stp

if L=l;gto 55

pre © ", "CHECK POINT 8", "Enter frequency*
prt "Offset[MHZ1" ;5pc 2

ent X;fmt 4,“SOM*,£.6,"B":wrt "ctr.4%,X

fxd 6;prt "Recall OFS{MHZ]":soc l:;prt "Does OFS[HHZ] =" X
dsp “CHECK POINT 9--Press CONTINUE";spc 2:stp

if L=ligtoc €4

prt " ?, "CHECK POINT 49";:spc 2

dsp "Reconnect Microwave Input*;wait 3000

dsp "Press CONTINUE";stp

wrt “ctr”,*AUOMOLSROTL™

trg "ctr”;wait 4000;trg "ctr¥;beep;iwait 4900;:trg "ctr™;beep
prt "2 Measurements--Hold":spc 2

wrt "ctr®,“RESRITO";:;prt "Vary SR Pot";soc 2

dsp "Press CONTINUE";stp

wrt “etc®,"12"

prt "Fast Sample"i;spc 2;dsp "Press CONTINUE":stp

wet “ctr®,*T3";beep;walit 4000;wrt Ycer™,"TI" ;beepiwait 4000
wEt "ctr*,"T3";beep

prt “3 Measurements--sample then hold®ispc 2

dsp “CHECK POINT 10--Press CONTINUE®;:stp

if L=l:gto 72

rLe * ¥ "CHECK POINT 107 ;:spc 2

wrt "otr’™,"AUHSRITUSTI" :dap “Only if Addcressed®;wait 5000
red "ctr®,A:beep:prt "Freg=".A

wek "cto*,"sr2®

dzp "wWait Until Mddressed*;wait S000;beep

red “ctc®,Ajprt "“fFreg=",A;spc 2

4-8
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Table 4-2. Modef 9825A Program (continued)

90

9l:

92;

93:

94

95

96

97:

88 :

99:

1001
101:
102
103+
104
105«
106:
107:
i 108:
106
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123
124:
125:
126:
127+
128:
123
130:
13):
132
133:
134:
135:
136:
137:
136:
139:
14
141:
142
143:
144
145
146:
147:
148:

dsp “CBECK POINT ll--Press CONTINUE";:;stp

if L=1;gtc 85
prt " ", "CHECK POINT 11*
wrt "ctr*,*5T1™
prt "Enter*,"Multiplication®,"Factor™;spc 2
ent X;fmt 2,"S.",£.0,%"E"

if X<1 or X>99:prt "LIMIT ERROR" :gto =2
wrt "ctr.2*,X
prt "tote Counter",YReadout“;isac 2
dsp “CHECK POINT 12--Press CONTINUE®;stp

if L=l;gto 94

prt °__ —__"¢"CHECK POINT 12"

wrt "ctec™,"REY ;wait 200

wet "ctr® ,"AOCHL"

prt "Totalize Mode On", “Obgerve Counter Display®iscc 2
wait 5000

wrt “ctr®,"CHMO";prt "Totalize Mode®,“Off“;spc 2
dsp "CHECK POLNT 13--Press CONTINUE";stp

if L=li;gto 101 ]

prt * __","CHECK POINT 13";spc 2
wrt "CEr® , SwWbi™

prt *Sweep Mode On";spc 2

wait 8000

wrt "ctr”,"SWP0*;prt “"Sween Mode OEf";spc 2
dso "CHECK POINT l4--Press CONTINUEY ;stp

if L=l:;gto 110

pre ™ “L,U"CHETK POINT 14“;spc 2
wrt “"ctc®,YST2"

tdAs("ctr*)+A;dso Ajprt “"Status=",A;spc 2

trg “ctr*:beepiwait 2000

rds{“ctr®j+A;dsp A;prt “Status=",A;spoc 2

wrt "ckr™,"ST1"

dsp "CHECK POINT 15—-Ptess CONTINUE" ;sLp

if L=l;gtec 117

prt " ", "CHECK POINT 15%;:spc 2
lcl "ctr"ibeep -
prt "REMOTE OFF" ;spc 2;dsp "CRECK POIRT l6--Press CONTINUE" ;stp
if L=l;gto -2

prt * ", "CHECK POQINT 16“;soc 2
rem "ctr";dsp “REMOTE ON™

llo 7;beep;prt ""Local Lockout on™;soc 2

dsp "Press CONTINUE";stp

1cl 7;prt "feturn to LOCAL":spc 2

prt "REMOTE off™;spec 2

if L=l:gqto 129

ent "D/SA OFTION INSTALLED? {YES or NO)*" ,CS$:if CS="YES"iqgto +2
dsp "ENO":prt “END";spc 2:stp

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

prt * “,"CNECK PQINT 1";svc 2
[em "Ctr ;wrt °“ctr", AUSBDITI" :beep

dsp "Connect DVM to D/A Cutput (Cont)";stp

dsp *"Set input to 1000 Mhz(Cont)":stp

prt °Hote D/A output;0.00 volts?";spc 2

pre ™ *,"CHECK POINT 2";spc 2
dsp "Precs-—CORTINUE" ;stp

dsn "Set input te 299 Mhz(Cont)" ;stp

pct “Hote D/A outputy9.99 Vi%isoc 1

if L=l;gtoc 135

dsp "End Of Test";prt "End Of Test";spc 23;wait 5000

32301

-

Wﬂvalue#onics.com

4-9



Model 5343A

Performance Tests

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.

Oon/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 X2, enter a manual center frequency (on the 9825A

Frequency keyboard) in MHz {no decimal points), between 500 MHz and 18000 MHz,
Press CONTINLUIE. 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.

Ial

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

CHECK POINT

TEST

OBSERVE ON 5343A

10

ik

12

i3

14

15

16

DAC
Option 004

Checkpoint 2

Only i/ Wait
Until Addressed

Multiply

Totalize

Sweep

Status Byte

Go To Local

Loca! 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 is
addressed to talk and the value is printed. The counter is then placedin 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 1o 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 Mede 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 S 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 782 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 volimeter
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 510 be converted {counting
from left end of display). Thus, a 5343A display of 1000 MHz should result
in 2 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,

wV\er.vaIuetronics.com
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Table 4-4. Sample Printout

53438 HP-IB TEST

*REMOTE OM
#LISTEH OR
#RUTO 4aH

CHeCE PGINT 2

#MANURL of f
#AUTD on

CHECK POINT 2

#0OFZ[HHZ1  off

CHECK FOQINT 4

#Low Ranse=
198300385, 6@

*Hiah Fange=
1833242404, B

CHECE POINT 35

FASTERISE  off
BOUHD ZIGH off

#REZ 1 HHZ

CHECK POINT 7

Enter Manual
Center Fredauency

I1 Center

Oozzs Lenter Frea
= 12343

CHECK FOIHT £
Enter fFreausncy
d¥fzet [MHZ}

Fecall OFSMHZ]

ficez OFS{MHZ]=
239.5675879

g Measurenments--
Hald

Yary 3R Pot

Fiast Samrle

3 Meazursmentz--
zadeles then hold

CHECE FPOIMT 11
Ent=r
Multielication
Factor

Hote Caunter
Feadout

CHECDK PFOINT 12
Totatizs Hads On
Obserus Counter
Display

Totalize HMode
Of §

Sweer Hods On

Sweep Hode OFfF

CHECK POIMT 14

Statuz= 0,00890g

Stotyss
SH,ABHaRH

CHECK FPOIHT 15

FEMGTE OFF

CHECKE FAIHT L&

Locol Lackout an

Feturn to LAOCAL

EEMOTE off

(i}
-5

C-sA OFTIOH AaAg

CHECE POIHT 1

Hote O outpyts
.68 woltz?

CHECE FOINT 2

SH O Ooutputs
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4-24. PERFORMANCE TEST PROCEDURES

4-25. 16 Hz—500 MHz Input Sensitivity Test, 500

Specification:

Description:

504 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 Mtz at constant tevel 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 MH:z

i
@@@
‘9 _0 & qo

TEST OSCILLATOR

HPE518 500

Set the 5343A to 50f1, 10 Hz—500 MHz range, 1 Hz resolution.
Set 651B to 10 Hz and 25 mV rms.

Increase the frequency of the 6518 and verify that the 5343A counts
proper frequency from 10 Hz to 10 MHz.

Measure actual sensitivity by decreasing the 6518 level until the 5343A

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

Setup b: 10 MHz-—~520 MHz

|00 0@" 3°°i0©|

HP 8520C
SWEEPER

HP 86222A

HP 11667A
POWER SPLITTER

HP 4814
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 50Q)).

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

Specification:

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

Setup a. 10 Hz—10 MHz

I o
G) ok e e a

HP 8518
TEST OSCILLATOR

HP 1740A
OSCILLOSCOPE

OUTPUT

Set the 5343A to 1 ML, 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 verify that the 5343A counts
proper frequency from 10 Hz to 10 MHz.

Measure actual sensitivity at 10Hz, 1kHz, 500kHz, 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

HP 8620C
SWEEPER

4-14

-_— ]

HP 1740A
OSCILLOSCOPE

HP 862224

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 (50 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 GH2 Input Sensitivity Test

Specifications: Sensitivity = -33 dBm, 500 MHz—12.4 GHz
= -28 dBm, 12.4 GHz—18 GHz2
= =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 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:

HP 8620C HP 862224
SWEEPER OR POWER METER
( HP 862904
POWER SENSOR
HP 11667A
POWER SPLITTER
HP 84948
ATTENUATOR |2 : ) of b
0- 11d8 !: & >
HP 84958
ATTENUATOR
0- 70d8

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

J 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
3343A counts properly.

. Measure actual sensitivity at 500 GHz, T 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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Setup b. 18 GHz—26.5 GHz

ADAPTER
FEMALE/FEMALE
1250-1709)

K752A

KABGA
THERMISTOR
MOUNT

4-16
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RG-141ASY
112 INCHES}

:ﬁ NARDA 46088

K382A
ATTENUATOR

$343A settings are same as in Setup a.

Set 8690B SWEEP SELECTOR to cw, 8696A Power Level 8 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,

Adijust calibration factor on 432A as required.
Adjust K382A attenuator for a reading of -25 d8.

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

Description: 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 s

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.
Setup:

EXTIF OUT

FM INPUT

/" . :
_ w ] e .
jl @ ® __® @ g0 |66—- —_ —6@|

HP 6518 "
TEST OSCILLATOR Sheeoen HP86290A

HP 1417/8554B/8552A/8
. 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 1o 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

’ 417
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*  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 photo was 100 kHz.) Record
on performance test record (Table 4-5).

. Switch the counter from MANUAL to AUTQ 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

{F =75 MHz

PRS = 6 MHz {Fast)

Signal = EXT 1f 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.

J 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).

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

{F = 75 MHz

PRS = 20 MHz {Medium)

Signal = EXT IF out showing 20 MHz p-p
M 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).

4-18
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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
EM Deviation

*  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 notsymmetrical 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 wili be off by 300

t to 350 MHz),

4-19
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4-29. Automatic Amplitude Discrimination Test

Specification:

Description:

Setup:

HP 8620C
SWEEPER

The 5343A measures the largest of all signals present, providing that the
signal is 6 dB above any signal within 500 MHz; 20 dB above any signal
not within 500 MHz,

In this test, two microwave generators are used to pr‘ovidfe two signals
into the 5343A. The relative leve! of the two signals is at‘:!justed' to the
specification and the 5343A must count the higher amplitude signal.

GENERATOR 1

GENERATOR 2

4-20

HP 4364
POWER METER
HP 11667A oAl T ]
POWER SPLITTER HP 8431A
POWER SENSOR
HP 84968 HP 84048
ATTENUATOR ATTENUATOR
0 - 70d8 0- 1148
il“ i:' =] l ) -n' 15
e — —_—

Set generator 1to 18 GHz and at a level to deliver -5 dBm tothe 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 atalevel to deliver -25 dBm to the 5343A.
To set this level, disconnect generator 1 from the 11667 A input {recon-
nect generator 2 to 11667A) and terminate the generator 1input of the
11667A with a 909A 500 termination. Connect the B481A to the 5343A
end of cable A and adjust 86222A for a 0 dBm reading. Dial in 25 dB
attenuation using step attenuators.

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 abovejor simply read the attenuator dials,
and record on test record.
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using the technique described above. Set generator 2to 2.0GHzand 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 incarrectly — measure that level and record on test
record {Table 4-5).

'- . Set generator 71to 2.5 GHz and at a level to deliver -5 dBm to the 5343A

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 5/N

Date

PARAGRAPH NO.

TEST

RESULTS

4.25

10 Hz—500 MHz Input Sensitivity (500):
10 Hz
1 kHz
500 kHz
5 MHz
10 MHz
50 MHz
250 MHz
520 MHz

25 mV rms

4-26

10 Hz—500 MHz tnput 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) Pass
MED (20 MHz p-p) Pass
SLOW {50 MHz p-p) Pass

4-29 Automatic Amplitude Discrimination:
17.5 GHz separation -_ 20d8B
500 MHz separation - 6dB

4-30 DAC Output Test
{Option. 004)

4-31 HP-IB Verification
{Option 011)

4-22
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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 5-7is a list of all adjustable components in 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§-217.

5-10. SAFETY CONSIDERATIONS

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

damage to the equipment.

l 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.

31
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5-2

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 1.
regulator to 20 kHz.
AZIRY7 — Sets reference voltage 2y
against which +5V (D1 is
compared.
A19R5 - Sets current level at which 3
shutdown occurs.
2. Main Synthesizer ABR22 — Sets free-run frequency of | Can be done anytime
Adjustment AB Main VCO,
3. Offset Synthesizer Should be done after
Adjustments Main Synthesizer
adjustment in follow-
ing order:
A4R1 — Sets free-run frequency of i
Ad OFFSET VCO.
ABR1, A6R2 — Set center and extremes of i)
triangular search waveform
on Ab.
4. IF Adjustments Can be done anytime
in following ordes:
A25A1R7 “BAL" Maximizes gain through {1
A25U2.
A25ATCT9 — Sets rolloff at 175 MHz (2}
ATIR1 “AMP” | Maximize gain through t3)
A11U2,
A1ZR2 “B1”’ Maximize gain through i4)
A12U2.
A12R13 B2’ Maximize gain through {5
Al204,
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 QFFSET | Adjusts minimum {0V
{Option, 004) DAC output.

www.valuetronics.com
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i 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

—>-l ‘ ‘¢—1O 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 XA245, 5). Adjust A2IR17 for a -5.20 (-0.1, +0.05)V dc.

l WARNING I

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
ATIR5 {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 installed (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 RS fully counterclockwise.

e. Adjust resistor RS clockwise slowly until the red LED on A21 board turns on and the
green LED on the A20 board turns off. Then adjust RS 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,
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5-17. Main Synthesizer Adjustment .

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

a.  Put5343A in 10 Hz—500 MHz range, 500). Using cable with BNC on one end, clip leads on
the other, connect XA5(710), the Main QSC 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 ASTP1.
5-19. Ofiset 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. Put5343Ain 10 Hz—500 MHz range, 500). Using cable with BNC 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.

2. Wwith a clip lead, ground A6TP1.

@

3. Adjust AdR1 for a 325 {+2} MHz reading.

4. Remove ground on A6TP1.

b. Adjust A6R1, A6R2 (search sweep) as follows:
1.  Remove the A7 Assembly from the 5343A,
2. Connect scope probe to A6TP1.

3. Adjust A6R1 and A6R2 to obtain an 8V peak-to-peak (£0.8V) triangular wave-
form, centered around GV, as shown. When adjusted properly, the period will be
7.5 (£2} ms.

— 0V

@

5-4
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. 5-21. IF Adjustment

5-22. Adjust resistor A25A1TR7 “BAL” by connecting the equipment as shown below and
perform step a.

a.  Set8620C to 75 MHz at -15 dBm. While monitoring the rear panel IF OUT power with the
436A Power Meter, adjust A25A1TR7 “BAL” for maximum signal level as read on the 436A.

HP 8620C
SWEEPER HP B6222A

HP 436
MP 84814 POWER METER

POWER SENSOR

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

e ¥ our

HP 8620C HP BE2I0A

HP 14
SWEEPER 1T/8554B/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 QUT 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 seenon
. 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 [F’s are
equal to 175 MHz as seen in the following:

. 1 - il
] 7 )
S

175 MHzZ

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

st line {closest to reference) is IF
produced by Nth harmonic of VCO,

Znd line is IF produced by (NL1jth
harmonic of VCO.

These are equal in amplitude at
175 MHz.

IF QUT
20 MHz/div.
100 MHz center ireq.

As B6290A frequency is changed, the
two {F’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.

In the following step, needle-nose pliers can be used
to adjust A25A1C19 in the casting in those cases
where C11is oriented the wrongwayforusingatuning

wand.

f.  Sweep the 86290A over a narrow range so that the IF covers approximately 10 MHz to 200
MHz. Adjust A25A1C19 50 that the response at 175 MHz is 10 (=1} dB down from flat part

of response as shown:

175 MHz

10 d8

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

8- Return IF OUT INT and IF QUT EXT cables to original position.

5-6
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Adjust resistor ATIR1 {“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(72) with an RF voltmeter such as the 3406A or an
HP 1740A oscilloscope. Adjust A1IR1 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 A12TP2and adjust A12R7, “OFS”, for same voltage as recorded
in step d. within £5 mv,

Set 5343A to AUTQO.

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 500.

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

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

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

A3RE

5-7
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5-29. Oscillator Adjustments

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

a.  Connectthe 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.

b. 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 —e-

TAIGGERED
SWEEP
FREQ 5TO OUT OECILLOSCORE

REFERENCE FREQUENCY
r’"ﬂ“ STANDARD
EXT

EYME
INFT || INPUT OUTFUT
i

110G kHz, 1 MHZ, § MHz,
of 40 MH

a.  Connect reference frequency standard to the external sync input of the oscilloscope.
Connect rear panel FREQ STD OUT of the 5343A to Channel A of the scope.

¢.  Adjust 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 0.07 pus/cm NOTES
1 cm/ss 1 X 10-¢ 1 X 10-7 1% 10-8 TIME SCOPE TRACE MOVEMENT
Tcm/ 10 s 1 X 10-7 T1x10-8 1% 10-9 WITH SECOND HAMND OF
1em/ 190 s 11X 10-8 1 X 10-9 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. Set up the equipment as shown below, and proceed:

000000 2000400

HP 34654
DIGITAL MULTIMETER

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.

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

e o

e

SET SHIFT DAC

U

NOTE

The DAC variable resistor adjustments “QFFSET”
{R26} and “GAIN ADJ” {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 frant frame.

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

SET SHIFT DAC

HIERORE

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

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




Model 5343A
Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1 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, Jist 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 6-1lists 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 HF 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
anly).

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.

-~ a0 g e

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 T = transformer
AT = afienuator; isolatar, [v.] = ANAUNCIAL0 3ignating device L T8 = larminal board
tesrmination {auwdibie or visval): lamp; LED M TC = thermocouple
B = fan; motor E = miscellaneous electrical part MP = muaoellaneous mechanical part ™ = lest point
BT = baftery F = fuse P | = il eircuit; 4
c = capacitor FL = Kitar pomom. Plu ¥ = ghociron tute
CP  =coupler H = hardware o = lransistor; SCA: trlode thyristor YA = voltage regulator; breakdowr diode
CR = dipde; diode thyrisiorn HY = circulator R = rasisior . w = cable; ranamission palh; wire
varactor + = gleclrical connector [stationary AT = 1thermigtor X = socket
GC = directional coupler portion jack B = switch Y = crystal unit-piezo-sleciric
F4 = juned cavity; tuned Circuit
A = amperg Hy = hawxd ME = ngon SPET = single—pole, single-theow
ac = altarnating current HOW = hardware NEG = negative 558 = singte sideband
ACCESS = accessory HF = high fraguancy nF = nanofarad S8T = staknbess sieel
ADJ = adjustment HG = rarcury NI PL = nickel plate STL = gteal
AT = analog-1o0-digital Hi = high NG = normally open 50 - square
AF = audio frequency HP = Hewlell-Fackard NOM = pominal SWR = standing-wave ratic
AFC = automatic frequenrcy control HPF = high pass fitlar NORM = normal SYNG = synchronize
AGC = automatic gain control HR = hour (used in pans sy HNPN = fegative-posiive-negative T = timed (slow-blow fuse}
AL = aluminum HYy = high valtage NP = negative-positive tero (zerc A = lantalum
ALC = autamatic leval conirol Hz = heatz Tempavature coatficiant) TC = femperature compensaling
AM = ampdilude modulation w = irlegrated circuil MNRFR = nol recommended for freld o = time delay
AMPL = ampiifter 1D = inside diameter raplacameni TERM = farminal
APC = aytomalic phase conirol W = inlesmediale fraquency n3 = nanosecond TET = thin-tim transistor
ASSY = assembly IMPG = impregnated H5R = nol separately replaceable TGL = {oggle
ALIX = auxiliary in =i W = nanowall THO m-{hraad
AVG = average INCD = ncangescent 0ap = order by description THRL = through
AWG = american wire gauge INCL = inchade(s! [aln] = puiside diameter TI = fitannam
BaL = balance INP = input OH = oval head TOL = toderance
BCD = binary coded decimal INS = insulalion OP AMPL = operational amglitier TRIM = trimmer
aD = board INT = intarnal OFT = option TSTA = transistor
BECU = puryllium copper kg = kilogram Q5C = oscillator TTL = transistor-transistor logic
8FO = heal frequency oscillator kHz = kilohartz Ox = oxide ™ = tatevision
BH = binder head ki = Kilphm oz = ounce ™I = telaylsion inerterance
BKDN = hreakdown kv = kilovott n = ahm ™WT = traveling wave tube
BP = bandpags L} = pound . e = peak (used in parts lis) u = micro (10-6) wsed in parts st}
BPF = pandpass filter LG = induclance-capacitance PasA = pulse-amplilude modulaticn UF = microfarad {used in parts fist)
BFRS = hrass LED = light-amiting dioos PC = printed circuil 'HF = ultrahigh frequency
BWO = bachward-wave oscillator LF = low lrequency PCM = pulse-coda modulation; UMREG = unreguisted
CAL = calibrate LG = long pulse-count modutation v = volt
cow = gounlerclockwise LH = lafl hand PDM = pulse-duration modulation VA = yoltampare
CER = ceramic LiM = limit pF = picofarad Vac = voits ac
CHAN = channal LiN = linear laper fused in parts ist)  PHBAZ = phosphor bronze VAR = variable
cm = centimeter Iin = linear PHL = phillips YOO = vollag T illator
CMO = coaxial LX WASH = lockwasher Fin = posilive-intrinsic-negative vae = yolis de
COEF = coglficient Lo = low; lacal oscillator PV = paak inverse yoltage vDowW = volis, do, working {used in
COM = COMMmon LOG = Ioganihmic taper [used pk = peak parts Hst)
COMP = COMposition in parts lisl) PL = phase lock ViF} = voits, filtered
COMPL = compiste log = [pgarithmiic) PLO = phase kck oscillator VRO = varizbla-fraq ¥ ..
CONN = connecior LPF = low pass fitter PM = phase modulation VHF = very-high frequency
CP = cadmium plate Ly = low voltage PN = posiliva-negative-posilive Vpk = yolts paan
CRT = cathode-ray tube m = melre [distance] PG = part of vp-p = volls peak-o-paak
CTL = complementary transistor Iogic  mA = milllampere POLY = polystyrens Vrma = vollg rms
cw = continuous wave MAX = maximum PORC = poscelain VEWR = vollage standing wave ratio
cw = ctockwise M0 = magohm POS = positive; positionis) (used in VTO = woltage-luned oscilator
Dia = digitai-to-analog MEG = meg (108} (used in parts list} parts list) VTVM = vacuum-tube voltmetar
48 = decibal MET FLM = medal Him PFOSM = position VX = voite, awitched
d8m =gdacibel refarred to TmwW MET OX = medal oxlde FOT = potentiometer w = waltt
ot = diract curfent MF = N ¥, mi 3 pp = poak-10-poak W/ = wilh
deg = degree {lemparaturg {used in parls ligt) PP = paah-10-peak (used in pars fist) Wiy = working inverse vollage
inegrval of Jiferanca} MFR = manylacturer = pulse-position modulation W = wirewgund
e = degree (plane angle; mg = miitigram PFlEAMPL = preamplilies WD = without
Le ] = degree Celsius |centrigradet MHz = megaherz = putae-repetilion frequency TG = YR -ifGN-gariel
*F = degree Fahrenheit mH = miltihenry PHFI = pulsa repelition rate 20 = gharaclefistic impedance
H = degrea Kalvin mho = conduciance ps = plcosecond
DEPC = deposiled carhon MIN = minimum PT = point
DET = dieciorn mip = minute {1ime} FTM = pulse-time modutation
diam = diameler . = minute |plane angle} P = pulse-widih modulation
DA = dismeler {used in paris lisl) MINAT = miniaure Y = peak working voilage
DIFF AMPL= differeniial ampliliar mm = millhmetre RC = resislance capacilance
aiv = division Mga = modulator :E;::T = ra;;hilier NOTE
oPDT = double-pole, doubie-throw M = momentary = refarence Sl
oA = drive MQOS = metal-oxide semiconductor REG = regulated All abbreviations in Ihe parts fist wilk
058 = double sigebang ms = millisecond REPL = replaceatie be in upper case.
oTL = chipd® transistor Ingic MTG = mounti RF = radio frequency
VM = digilal voitmeter MTR = meter {indicating device; RF1 = radip fraquency interfarence
ECL = emitter coupted logic my = millivoh RH munu head: right hand
EMF = eleciromolive force mVac = millivalt, ac ALC
E0P = elactronic dala processing miide = millivoll, gt ARG = rack mount only
ELECT = electroly:ic mVph = mi::i:g:i_ pe:kk ﬁso = moﬁ-‘rjnean-squam
ENCAP = encapeuialed mvVp-p = mil 1, peak-to-peak = Fium
EXT = @xbernal mivrms = millivoli, rms AOM = rpad-only memory MU LT’ PLIERS
F = larad mw = milliwali R&P = yack and pansi
FET = fighl-gffact transisior WMUX = muttiplax Awy = feverso working voltage Abbroviation Prefix Nultiple
F/F = {lip-figp MY = miylas 5 = gcattering pararetar T tera 1012
FH = {lal head wh = microampers s, = gecond (time} G iga 109
FOLH = fillister haad uF = microfarad o = secand (plane angle) " g 109
M = frequency modulation aH = micrahanry &-B low-bikow Juse {used in pars list) " Ic?l%a 109
FP = lront panel pmho = inicromha 5CA = sificon controlled reciifier: screw 4 deka 10
FRAEQ = trequancy BY = microsecond 5E = gelonium da deci 10-1
FXD = Hixed v = micravoll SECT = seclions c canti 10-2
9 = gram wyaC = migrgwoll, ac SEMICON = semiconductor m milli 10-3
GE = garmanium wVde = migrovoll, do SHF - snpsfhlgh fraquency micro 10-8
GHr = quzaheriz uVpk = migrovolt. paak ) : NG 10-9
GL = glass BVp-p = microvolt. peak-1o-paak SiL = Py 1012
GNO = groundied) pVrms = microvol, rmg sL = P oo 01
H = hanry W = microwatt SNR = glgnal-to-naise ratio atto 10-13
[y = hour na, = NANCAMpene SPDT = ingle-pole, double-throw a
HET = haterodyne NC = no conneclion SPG = spring
HEX = haxagonal N/C = normally closed ER = gplit ring
6-2
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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 instaliation of Options 001, 604, 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.
: Al DISPLAY BOARD
FRONT PANEL %
\ >
SPECIAL Z %
0530%Ngo2 F2 0534?3]921:1211 % BODY /
0530560205 FUSE ] o5343-20212 i
2110-0301 il i
—_— G — | — _=a--fE—
IMWI- Il _;}lz-_*:n_ - P71 SOLOERED
L i 7 _ o _ ?
1251-2601
NOTE: USE A BNC TEE Z CONNELTOR %/
TO REMOVE AND TIGHTEN Z Z
THE FUSE JACK
% .

Figure 6-1, Details of input Connector A1J2 and Fuse F2 Mounting

6-3
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Model 5343A
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. Table 6-3. Replaceable Parts
. Mfr
Reference HP Part 1¢| qf Description Cod Mfr Part Number
Designation | Number [P ] }
Ag 053a3e60008 | 0 t KEYBOARD DIsPLAY (SERIER 1932) 28480 a53a5e00004
[314] 0la0=32%0 ] 1 CAPACITORFXD ,0aTuf +e20% 200VDC CER 16546 CwiD B ATIM
atc? 81603879 7 1 CAPACITOR=FAD LQ1UF +edoX 10OVDC CER 28489 01403879
AlDgy 1990u06T0 o ] LED=VISISLE LyM=INTaiHiD IFe2oMieMiy 28480 19900670
ALDS2 1990=06TD [] LEDSVIRISLE LUMeINTRiNCO IPe20MAmmMaY 28480 19900070
A1DAY LTS L '] LED=VIZIBLE LUMSINTEIMED IFaQ0oMawMAY 2A8RG 19%0=0670
41044 19900670 o LEDSVIAIBLE LUMaINTaiMLD [Fu2aMieMaN FLLILT 1990=00T0
410as 19900610 L] LEDavIAIBLE LuMaINTEIMED TFaZoMisMAY 20a8y 19900470
DS 1 990a08740 [ LEDSVIRIBLE LUMGINTM{MCD [Fa2QMAaMAK 28084 199020070
ALDSY 19900470 ] . LED=VIAIALE LuMa]NTRINED [Fu2oMiaMiy 28480 1990a04 T4
AMDSS 199020670 ] LEDSVISTOLE LUMGINTEEMCD TFEZOMA=MAX 26480 19900870
Mode NOT ASSIGNED
A10810 toons0%517 a LECSVTATALE L UMaIHTEINCD JFu2oMaetal 284840 SON2walSS
L1081 1990=0%49 3 11 DISPLAY=NUNSSEG SwCHAR ,A3=H 284840 8082=74650
' AIDO12 19900820 3 DISPLAYeNUMBBEG 1wCHMAR ,d3eN 20080 2002=7450
A1081) 199020540 3 DISPLAYmBUMLIER jalfHAR  23%eH FI DT 208270650
A1DS14 19900540 3 NIAPLAYaNUMLIEG 1oCHAR ,a%eH 28480 S0827650
 MD31S 19900540 3 DISPLAYeNUYSIEG 1wCHAR ,03aM 28440 5a82=To50
A1DS18 1990-0800 |3 BISPLAYeNYMeBEG 1=CHAR , 88K 28980 | socaze785¢
D81y 199008580 3 DIBPLAYANUMGSEG folHAR ,a3an LT 5082«76%0
A1D31A 19900940 L) DISPLAYNUMSEG 1oCHAR ,d1aH 2ed80 Sob2=76%0
ALDS19 19902500 3 GIAPLAYaNUMLEEG 1aCHAR ,B3«M 2auso Zon2eT45H
Atbs2o 19900540 3 BIAPLAYaNUNLIEG 1mCHAR ,8%eH 28480 SoR2=TH%50
[3L:TF]] 19900540 3 0180LAY-NUMLBEG 1alHAR ,a3eH 28989 082u7650
Aosp2 199040917 L] LED=VISTOLE LUMSINTEIMCD IFuROMA=MAN asasn S08T=005%
[31:1451 19900517 a LEDAVISTALE LUMGINTRINGD [Fu2oMieMal FILLLY S482.04635
A10834 19900517 4 LEO=VTSIBLE LyMaINTRINCO TFe20MbaMi) 28480 08234658
A1Da2s 1990=0517 ] LEDRVIAIBLE LUM=INTOINCD JFU20¥AnMAX ansag SoA2e845%
10326 1999«0%17 L[] LEQ=VIAIALE LUMaINTAINCD IFS20MA=Mix 26480 5682e00%%
ALD827 19900%17 a LED=VINIBLE LUMSINTAINCD [Fu20MAanil 26980 S0B2=065%
A1D528 1990-0517 4 8 LED-VISIBLE LUM-INT=3MCD IF=20MA-MAX 28480 5082-4655
N ALg1 1250w0257 1 2 CONNECTOReRF MB M PC SO=gHK 28480 12%0-0257
A1J2 6534320212 | B 1 RO0Y=8KC 260480 0Jay=T0212
a1J3 12%0a02%7 1 CONNECTORSRF #MB M PC SOowQHM 28080 12500257
ALJa 12512901 4 1 CONNECTOReSGL CONT 3KT ,022=INeB3Ce827 20%8y 13512901
Ato1 185320318 3 13 TRANSTATOR PHP Bl PCuSOOMW FTaGoMMI 0aTLy HpaLSLE
A102 18930318 3 TRANBISTOR BNP 31 POASOOMW FTRbOMHT 041y HPALSsE
ALl 130518 3 TRANSISTOR PNP 5] POsS0OUW FTsbOMWT aaris NPBLSHR
AtRa IR =G5S 3 TRANSISTOR BNR A POuSO0MW FTeAOMHY quvLs MPALSAR
A10% LIS LETL] 3 TRANSTATOR PNE 8T POeSOOMW FTabOMHE LITE] ! LU LY T H
A Qe ) 18530318 3 TRANSTATOR PNP 3T PLat0ovN FTwaoMHE oar1y MP3E562
ALoY 18830118 3 TRANSISTOR ANP ST POwSGOMW £TmoQMHI a1y | MPSeS6d
Atae 149320316 L) TRANSIATOR PHP 81 PONSOOMW FTmbOMHZ vat1y upALSLE
Atos 1AS3e031n 3 TRANGISTDR #NP 31 PDaSCOMW FTebQMHY o473y | MPasied
AtQ10 185340318 1 TRANSTATOR PNP 31 PDSSOOMW FTaboWKI oatysy MPB&%L2
41011 18520518 L) IRANRSTATOR PNF AI PDWSOOMW FTuhoMHY wa¥iy MpALS e
A1012 15340318 3 SRANSTATOR PNP 81 POmS00MW FTmboMNI saryy LTy Y] -
ALdLy 1A53.0318 3 TRANSISTOR PMP 91 PDeSnoMw FTeboNK2 oaT13 MPBAL%2
Alm 1978.5675 8 13 RESISTOR 130 5% ,123%w CC TCwaldo/eBae 01121 BRI 1S
Alp2 16985075 8 RESJIBTOR 130 5% L1256 CC TCaeld0/+800 a1 [LIB IR
A1R3 04R=SOTY L) RESTATOR 130 3% 135K CC TeaeiX0/+n00 IR ¥ 4] BR131S
ALRA 101040080 s 2 NETHORK=RES B=AIPS00,0 OHM X T 28580 1810w0080
AlRS 069625075 L] RESTITOR 130 5% ,125W CC TCa=3do/ 4800 a1121 88151%
ALRd [TLL ST L] A RESISTOR 130 5% L12%W CC tLme3dos+Boa ¢11d1 AALMLS
AIRY bo9BaS0TS ] REILATOR 130 5% 128w CC LIRY 3] BALILS
A1RA cHB=507S L] RESTATOR 1346 SX ,12%w CC TCa=330/+800 o1i21 RBJ 315
ALRY 0698=507% n RESISTOR 130 5% 125w £C TCe=3¥g/e800 01121 88131%
AER1D 06705075 L] RESISTOR 130 BT ,12%M CC TCae33or+800 L33 F] LLIRTR]
AR iRl ow0lB & NETWORK=RES Bef1P500,0 OHM X 7 ed80 1810=0080
ALRi2 1698-8354 2 1 ac9ISTOR 270 SX 125K CC tCe=310/+800 [T ¥{] pazT1%
ALRLS HHABe5ATE 8 REATATOR 150 SE 125K CC TCuwwldlgsebo0 01124 AAY3LS
hinle 069B=5075 ] RESISTOR 130 5% L12% £C TCew3lo/+800 0311 LT3
i1R1E 0475=1021 L} t RESIBTOR §K 10X ,12%¢ CC tCm=330/4800 01121 gato2l
ARl 16985075 & RESTATOR 130 SX ,12%8 CC TCue3d0/+800 [TRY¥ 3] LLTEIE]
ARy [IL LTSRS LY ] s 1 RESTATOR 150 3X ,13%W £C TCe=3los¢Agn oLl 81515
LIR1A rEB50TS ] RESISTOR 130 5% ,125d CC «350r+800 3R 1]} BB 3%
At Tio1=22210 9 2 AWTTEHaALIDE 20488 31220
A182 Tt01=3220 L] SwITCH=ALTOE 28980 31012320
See introduction to this section for ordering information
*Indicates factory selected value
6-5
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Replaceable Parts
Table 6-3. Replaceable Parts (Continued)
Reference HP Part |[c Q Descrinti Mfr
; . . escription Mfr Part Number
Designation | Number |O ty e Code
-
A1 MISCELLANEOUS PARYS R
0A24-009T 9 z SCREN=TPE Mall} ,108+THalE PANMO-PDZT FITIT) 262040097 _
12510800 o 2 CONNECTORSSGL CONT PIN §_10=MMBRC~82 30 28480 1291=0400 F1 4
soole0276 | S 2 | «EY CAPePEARL GRAY 2848 | Sqa1-027¢ A B I
SoelanRA% 8 2 KEY CAP<PEARL GLP F{LLL K44t dng i B
£441=0318 & € xEY CaPeRUT GLP 28980 Souiendin )
SGat=0592 [ 1 KEY CAP«3G QUARTER 28480 s04i«0342
£041 0050 ? 1 ®EY CAFBLUE, QUARTER 28088 001 =taSE ;
Soa1=07A0 0 1 KEY CaPanS 28480 Sodl=0784 -,'
$0a1e0785 1 2 «£Y CAPwd OR 9 24a80 gndi=078% :
! - S04Le0TAs 2 1 KEY CAPek? 8080 S0d1a0764
Saatmo?ar 3 1 KEY CAPuNS 28480 S0ale0787
SOU1«0TAN n 1 KEY CAPmEQ 2RAB0 Cnal1=0Tas
S0at=0789 5 1 KEY CiPay, 288480 Sgt1e078%
Soutedfn ¥ 1 WEY CAPaN 28480 $041 w0802
%0a1a0803 a ! KEY CAPeNZ 28080 Soied803
S04l =DB0d8 1 1 KEY CAF=N} F{.11.1] So81-0804
50410808 s 1 KEY CaPefa 28480 Sox1=060%
#8382200018 |5 1 SHIELDe INPUT 28480 0NIUZw00010
0534326103 | & 1 ALOCK=ANNUNC TATOR 28480 0830Ze20100
I
§ee introduction to this section for ordering information
6-6 : *[ndicates factory selected value
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- Table 6-3. Replaceable Parts (Continued)

———
Reference HP Part lc Q . Mfr
= p t Description Mfr Part Number
Designation | Number {p| “YY escrip Code :
— j —

A2 0535a3+6000% | 1 1 BISPLAY DRIVER (BERIES 1932) sdpn 053A4=b0005
s2¢Y o189=0106 9 1 CAPECITORSFXD 40LF¢w20% 4VOC TA 55289 1500606 X0004P2
AZCR2 alAf=0230 Q 2 CAPACITORAFED 1UF+a2ny SOVOC T4 b1 TLL] 15001 05X 005042
a20% N1sd=3879 7 1" CAPACITORRFXD OIUF +el0X {00VOL CER 28484 0169=3879
AZCA olbom3ATY T CAPACTTOR=FXD L01UF +=20% (00VYDC CER 28480 0160=38T79
a2es tiBg=1743 2 1 CAPACTTOR®FXD AUF+=10% X4¥DC T4 s6289 150D104X903542
A2Ce 0140=3878 ' 2 CAPACTTOR=FXD 1000PF ee20% 100VOE CER 20480 oL 4dal0TE
A2e7 014023879 7 CAPACITORFXD 01UF #e20% 100VOC CER 2as80 oLpte3aTY
[r.a ] 0160=3879% {7 CAPACTITOR=FXD ,01UF +e20% tOOYDE CER 24989 01603079
[ i ] 01e0=1079 7 CAPALIYDRFXD ,01UF 4=20% 100YDC CER 28480 0t 40=3879
A2t 114600570 e 1 CAPACITOR=FYXD 220PF ¢=20% 100VDC CER 20932 S024EMIGORDZZ\M
42€11 0160.0571 L3 | CAPACITOR=FXD 0TOPF 4a20% 100VDLC CER 28080 0160a0%71
A2C12 oien=3879 T CAPACITOR=FXD LO1UF +w20% 100VOL CER 28480 0140=3879
A2C13 0160=3879 T CAPACITOReryD [ 0LUF +=20X 100VOC CER 28480 01503879
A2C LY 0160=3873 7 CAPACTTOR=FXD L01UF +=20x 100vDC CER 28480 0160e3879
A2C18 1601879 7 CAPACTITOR=FXD L01UF +=20% 100¥DC CER 28980 016083478
A2C16 olRo=1T4 7 t CAPACTTORSFXD 334UF4=10% BVOC T4 56289 150033 TA00002
A2C1? 01603379 7 CAPACTTOR=FYD ,0LUF +u20X 100VDL CER 2849840 nHowisTS
A2CAA clot=3479 4 CAPACTITORFXD ,0LUF +=20X 100VD( CER 28480 0140=3079
2619 0140=3878 [ CAPACITORSFXO 1000PF +e20% 100VOL CER 20480 n160ad8TE

] A2C20 018002340 [ CAPACITORSFXD JUF+«20X SOVOC TA S5289 1500105K0050A7
A279 12000565 L ] SOCKET =il 24-CO0NT OIPASLDR FETLE 120020565
A2Q1 1880005560 9 1 TRANSTSTOR NPH 31 OARL PLa3ioMw 64713 MRE A12
A2Ry aTEY 0824 3 1 RESTATOR 730 tx L1294 F TCaQeelon 24548 Chaet FBnT0aTSjef
h2n2 2100=3407 s 1 RESIATORaAR CONTROL €CP 1M faXx LIV 63121 WPON{O2P10SUL

(NDT SURPLIED WITH 82 BOARD, MUBYT QE
ORDEREL SEPARATELY)
A2RY 04ASAT2S 2 9 RESTSTOR ,7TK S5X 256 FC TCe=a00s4700 o124 coATRY
A2Re oeA3ea?2s 2 REATSTGH #4,7K S% ,25W FL TCR=400/4T700 LR EH LHarTRs
AR tR10a027% [ 2 HETRORKRES 10mBIP4, 7K ODHM ¥ @ TN F]] 2104872
A2 079 T=03%40 [} 1 RESTATOR S1,.1 1% ,12% F tCwgse00 245480 Coal/BaTOeSLRYuE
a2uv Co%R=31430 € ] PESIATOR 21.5 1% ,12%¢ F T(e0+=100 03%da PMESSe | /8wtQaZ2inSar
AZRS Pooa=3430 5 RESISTOR 21,5 1% ,125% ¢ TleO+w100 e3888 PMESS=l/ant0r2IRSwF
| AZRO PaYAa3aI0 5 RESTATOR 21,5 1% 125w F TCWO4=100 03888 PHESSwt /8aT0ug ASwE
AFR1H phFR=ILY0 s RESTSTOR 21,5 1% +12%5W F TLapee100 03888 PMESS=1/Batge2tHSwF
A2R11 nePawSUl0 s RESIATOR 21,5 I1X L1254 F 1Cacee1gO 03884 PMESSal /BT laRINSeF
A2R12 069823410 s RESISTOR 21,5 1Y ,12% F TCabé=iao 03888 PHESSel/8atOu2IRSeF
A2R1Y GePA=LOTH 5 RESIATOR 21,5 1% ,125% F TCRO4e100 03BAA PMESSs1/HeTOm21 RSl
42R14 t69R.3410 -] REZIOTOR 21,5 1% ,12%% F TCaO+=100 03880 PMESS=|/BaTte2 RS}
A2R1S B78Ta0280 3 1 RESISTOR JK 1X ,125% F TCed+ei00 205488 [ ISVLIAYTSET 30 4
82A%6 1A 0e02TY 5 RETHORK=RES 10«8TPA, 7K OHM X § o1l 210A472
A2R1Y 06483-4728 2 GEATATOR 4 TH 5% 2%p FL TLAau00/+T00 01124 £Baras
LELTT:} 0e83=uT28 2 REAISTOR &, T SY ,25W FC TCwed00/4%00 LEYE 3] caaras
&2R19 6699.N08% [} 1 RESISTOR 2,81k IX ,125W F tCwovaine LT Cdnl/BaToub] |=Ff
A2RZ0 oeAT=d7>s 2 REAJATOR 4,7K 5% 29w FC YCae&d0/+4700 61121 CRUT2S
A2R22 06034725 2 RESISTOR 4,7H 5X ,2%W FL TCaea00/4700 01121 CRLTRS
A2R23 VOAYwaT IS 2 REAISTOR 4,7K 5% 250 FC TCawra00/4700 03521 CRET2S
AZR24 06a3=AT2S 2 RESIATOR &,7K SX 25W FL TCmwd00/+700 o121 cRaTEy
h2R27 0oRIL0T2S 2 RESTATOR d, 7% 5% ,25W FC TC8a000/4700 01129 caaras
A2R3Y o6%8. 3047 4 1 RESISYOR 422 IX 125N F TCaoe=100 28344 Cdal /8aT0et22Rer
A21en 1251 =000 [] 5 CONNECTOReSGL CONY PIN 1,10«mMeB8Ce87 30 28484 12510600
A2TP2 125120850 0 CONNELTOR=SGL CONT PN 1, |0eMMegBCed7 30 248889 125tw0000
A27Py 1251 w0860 [} CONNECTOReSGL CONT PIN 1 {deMMeB3Ca8] 30 28480 12%3 #0000
A2Teg 125140600 4 CONNECTOR=3GL CONT PIN { _1H4=MMepSL.BZ 30 28480 1251 =0600
azree 1251=0800 3 CONNECTOR=3GL CONT #IN §,18eMMaBsCa8y 20 28484 12%1 w0600
A2u1 182020539 1 2 1C BFR TYL NAND OUAD 2=lHP 01298 ANTEITH
a2u2 182040405648 5 2 1¢ DLDR TTL BLDwTO0EC daTOsic=_[NE 0129% ANTUOSH
A2U% 1820014403 A ! te CNTR TTL LY BIN ABYNGCHRO 01298 SNTULBZIIN
A2ua 1R20=1b]G L} 1 te SCHMITFaTRIG TTL L8 TNV MEX {=]NP 01298 SNTELEY1AN
A2ys 1420=1049 @ 1 16 BFR VYL NON=IHY HEX 01avs ANTOILTH
a2us - 1A20=0%539 1 1¢ BFR TTL NAND GUAD 2e]InP e1avs ANTA3IIN
A2yt 1820=0628 9 2 IC TTL B4wBIT RSM  60uNS Dol oL2os BNTABYN
L2ys 1820u0468 5 IC DCOR TTL BCO=TO=DEL daThelO=LINE o129% ANTUASH
A2y8 1R20=1144 [ 1 TC GATE TTL L3 NOR QUAD 2eINP 0129% INTBLBORN
Azuie 182021200 s 1 1€ IMV TTL LS MEX 01295 BNTALBOSN
A2us4 17200519 3 1 tC MV TTL VONGATAL RETRIG/RESET DUAL aaTLy MCBo 2P
h2y12 1P20n0628 e TC TTL ad=f3T RAM  40uN8 o= G298 sNTagoN
a2uiy (B2g=12%0 kL 2 1C BFR TTL NONaTKY HEX jeINP 2Tu44 DHBOSSN
ARuta (A2aa1197 ] 1 1€ GATE TTL L8 NKAND QUAD 2=]NP 21295 ANT4LIOON
A2y . 1A20w12%53 L} IC BFR TTL NON&INY HEX LeINP 21910 DHAQISH
See introduction to this section for ordering information
*Indicates factory selected value 6-7
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Mode! 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part ic| Descripti Mfr
Ny A ri
Designation | Number [0 ty escription Code Mfr Part Number

aziye 1820=1428 9 1 1€ MUXR/DATA=BEL TTL LY 2-T0ai=LINE QUAD 0129% ANTOLILSBN

a2ule 1AZ0=1112 A 2 T2 FF TTL LS D=TYPE POS-EDGE-~TRLG 01295 ANTYLSTAAN

a2U2e 18201112 ] tc #F TTL L8 DaTYPE POS<EDEL=TRIG 01295 SurzLBraan

a202% 1R20e 1885 2 1 1€ RGTR TTL LS O=TYPE QuAD 27014 DHTALE] TN

AN 41590009 L 1 WIRE 22AwG W Pyt 1322 BoC 284080 81590008

12 MISCELLANEQUS PRARTS
03R0-0330 1 q SPACERaRYTLON ,312elNell ,1%52«INeID 03000 ORDER BY OESCRIPTION
LY
See introduction to this section for oxdering information
6-8 *[ndicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A
Replateable Parts

Reference HP Part ic| Descripti Mfr N

: < ascription Mfr Part Number

Designation | Number |D ty p Code

IR [ LA LEL LS 3 [} RESISTOR 1,2X SX ,12%W CL TCaw350/¢857 [2RF 1) B#1225

1IR2? LIST P21 5 PESIBTOR oYK SX L1250 CC TCoedna/eBTs LIRF3} pBaTLS

AZR21 089a=E183 9 1 RESTSTOP 4,3K SX ,312%w CC TCeneB82 01121 BBas2S

W3Ry 0690.5242 3 RESISTOR 3 2% 6% _125W CL TCE=IS}r+0%7 LT3} 883225

X LFL ] Q8965179 3 | RESISTOR 1,8K §3 _412%W LL TC2e330/4857 o121 BB1825

A3R24 pe¥8a33Ta & 1 RESISTOR 20 SX _125W CC TCY¥=2TO/+500 siidt BB Z00S

AIR2Y 064800242 3 RESTATOR |, 2% 8% ,125» CC VCe-350/4857 3R]} BB122%

ASR2R G69Beb2a] 2 1 RESTHTOR TS0 Sy ,12%% CL VCe=330/4800 o121 ears1s

a3fp9 0698+51 %6 q RESISTOR 510 SX ,12%w CC TCwel30/e860 o112y 808511%

LIR30 069R.8373 5 RESISTOR aFoK Sx ,12%m €L TCHa600/+1137 01121 BAUTHS

AIRYy pTSTan MG ] REJISTOR 82,2 1% ,12%1 F TCR0ew100 20546 Caet/BeaTlad2ZRIF

43R 8981080 ® 2 RESISTOR 2T Sx _12%0 €L TCa«270/+340 91121 aB270%

43R} 075%a0276 T 1 RESISTOR &1.% 1% ,125% F TCens=109 264546 Cdal #BaToubi92eF

AZR3S 06RAa5178 8 2 REATSTOR 200 S 125w CC TCm=330/¢800 01121 88201%

a363% T L e LT) 1 RESISTOR 1.,2% 5% .125W CC TCe=3%0448%7 L33¥ 4} BB 22%

13R16 Ne98-5174 ] RESISTOR 510 SY .12%W L TCRe330/4800 01121 B8511%

ASRIT 0098201 2 RESISTOR 730 SX ,12%% CC TCE«330s+800 o142} BaYS1S

(LR [ TS L PV *-TT] 2 RESISTOR TS50 Sx 125w CC TCE=330s+000 a1z enYSLS

[¥UEL) 06981080 9 RESISTOR 27 SX 125w CC TCw=2T70/4+%40 o121 BRZTYS

a3A4g OT5T=0310 s RESTSTOR 42,2 11 125w F TCEGe=100 245496 el /BuTinkR2=F

AgRay 06988354 2 1 RES{STOR 270 5x ,12%w CC TCua330/+800 01121 882715

a3xRaz o4TSa1n21 a 2 RESISTOR 1X f0x ,125W CC TCza330/«B00 o112l ee1021

43R4y 06751021 8 RESTYTOR 1K 10% ,12%m CC TCa+330/4800 01121 881021

ASROG 048202 3 RESISTOR 1,2K Sy 125w CL TCaw3S0/48%7 o111 BB1225

A3RES 0683a500% » 1 RESTITOR S& S% ,25w FC TCawa00/+4500 01121 4:-117:1

3Ry 00985180 [3 RESISTOR 2X %3 1259 TC TC2a350/+857 o111 BB2025

LI 0698uS1TU 8 RESISTGR 200 5% ,125w CC TCxa33oseB00 o112y BB2O1S

ASRAB 075 7Tan3%a o 1 RESISTOR S1.1 tx 125W F TLZ0+=100 2a%540% Clal/BeTO=S1R]~F

13TPy 1251=0600 ‘o 3 CONNECTORSHGL CONT FIN 1, 13-MMBSCa8Z 39 28480 1251 =0000

a3Tea 125120800 0 CONNECTORRSGL CONT PIN 1,14-MMaBSC37 30 284890 1251 =0600

a1tpy 125120600 L] CONNECTOR=3GL CONT Pli 1, }4=MMaBSCe32 30 20480 1251 =0600

Ay 18200734 [ 2 IC CNTR ECL BIN DUAL 28480 1820=0F Y6

[} 1H] 18201224 3 1 fC RCVR ECL LINE RCVR TPL 2=INP QaTL} HEIo21bF

433 1RZew01 39 ° 1 IC 14%8 QP AMP AsD]Pep 01928 Ca145a6

asly 1°20=0T 36 0 IC CNTR ECL BIM DuiL FXILT 1620=0736

(3111 18200982 A 3 IC CIFF AMPL 18aDIPaL 28480 182a=0982

A3Ue 1820=0%82 8 1€ O1FF AMPL 18a01P<C FLYTY) 1820=00082

L3I0 14250982 8 IC OIFF AMPL {4-01PaC 28480 1A20-0982

Ay MISCELLANEDUS PARTS

03800970 9 1 STANDOFF=HEY ,375=iNeLG a-dgFHD 28480 4380=09F0
12%1=3205 ¥ 2 CONNECTOR=SGL CONT SNT ,022=IN-B3Lw3] 26ulg 1251 #3205
1050=010% ) 2 WASHER=FL MTLLC NGO, & ,125-INeI0 208480 3S0=010%
p53az=20101) 3 1 SLREW, GROUND 28480 05302=20101

valuetronics.com

See introduction to this section for ordering information
*Indicates factory selected value
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Mode! 5343A
Replaceable Parts
Table 6-3. Replaceable Parts (Continued)
c e fr
Reference HP Part 5| aty Description M M#fr Part Number
Designation | Number Code
a9 053a2es0p00 | @ 1 DFF3ET VO AISEMBLY (SERIES 1¥20) 28480 05349200004
aaty 0180=021¢ & t CAPACTITORFXC 3 3uF+-20% 1%vDL T4 Se2849 1500335x001542
aucy tidoaitol 2 q CAPACTITOR=FXG &, BUF#=20x &VOC Ta L6289 1500685M000442
nacs GLa0=1T01 2 CAPACITORPXD o, ALFe=20X &VOL Ta 56284 1500685K000542
auCa Clao=38Ta L] 1% CAPACITOR=FXD 1000PF e=20% 100VDL CER 28480 Olb0~-38T78
aals C180=1T0¢ 2 CAPACITOR=FXD &, BUF¢=20X &VDL Ta 56289 1500685X000442
[l 01B0=1701 2 CAPACITUR=FXD &,0UF 224X &VOC TA 55289 1500685 0n0bE2
(Y14 dipn=3ars & CAPACTITOR=FAD 1000PF +=20X 100VOC CER 20480 Dialt=1878
[ 114 ] Jiou=387R & CAPACITORSFAD ) opiPF +=20X 1y0o¥DC CER 28480 0160+3878
aak9 O1&0=1078 [ CAPACTTURSFXD 1000PF +=20% 100VDC CER 28489 0160=3878
waCqyg Dlen=3878 [ CAPALTTORSFXD 1000FF +=20% 100V0C CER 284840 o160«3878
satyy 0160~3878 & CAPACITORSFED 1000PF +=20X 100¥0C CER 208aky ttec=3878
a1z Hle0=3878 ] CApAtITOR=FXD 1000PF +=20% 100VEC CER 284ubp ote0=3878
Aoty Gl1a0=3678 [ CAPACITOR=FXD 100GPF +=20X t100VDC CER 28480 01603878
aacie O160=38T4 & CAPACITOREXD 1000PF +=20% 100VDL CER 28080 ola0=38T8
AIC1S V18n=0228 & 1 CAPACITOR=FXD 22UF+=10% 15VDE Ta 562689 1500226X901582
baCie 0ibo=18T8 & CAPACTTOR=FXD t4Q0PF +=29% 100vOL CER L2688y 01603878
aaCiy 0lg0=3a78 & CAPRCITOR=FXD 1000PF +=20% 100¥0L CER 28480 Oladr3a7e
a49C18 Gleo=34T78 & CAPLCTITOR=FUD ypooPF +=2ui 10gVOC CER FLELL] 01603678
sq€19 G1o0=347T 3 3 CAPLCITORLF XD 1paPF +=24% 200V0C CER 28ad8y UleNa3B77
aafag C160=3877 5 CAPALITGR-FID 104PF +=20%x 200¥DC CER 260849 01e0-3877
aatay Oyal=1874 ] CAPACITOR=FXD 1000PF +=20X (00VOC CER 28480 01at=3874
a2 Dl6p=18T2 a | CAPACITORSFAD 2 2PF = 25PF 200vOC CER FLELT) ai6g=1872
(Y147 O1pb=3ate [ CAPACITOR=FXD 1000PF +=20X 100VOC CER 28480 ftial=1078
LaC2a O1ene3BT7R & CAPACITORSFXD 1p00PF +a20% 100VDC CER 28ubp 0160=3875
AqCas 9160=3877 -1 CAPACITORFXD 1p0PF e=20% 20DVDEC CEFR 28480 01460-%BTT
aglRy 1902-3111 b ] DIOGESZNA 11¥ SE DDa? PD=, W TCEe, 0025 28uBy 1902=3171
FYi=F G1224006% 7 2 CAPLCITORIVOLTAGE VARIZY PFraly 20489 0122=006%
LUCRY 0122=00n% 7 CAFACITORIVOLTAGE VRR129 PF/a3V 28489 0122=04906%
Agky 1Tpm0014 & 1 CORE=3HIELDING BEAD 284080 FATO=0010
dghq A3 L EFFIY 9 ? COTL=MLD Z204 10% GRdS  09S0N,25LGaN0M 28480 1002260
ha d LLLYF1T 4 COTL=MLD Z2um 10% GeaS 095D, 25LG=NOM 28080 F100=2268
Aal s LTI FTY 5 " ColLaMLD Z2uM 10X GEAS L 095Dx, ISLGNOM 26ulo LI TEFF1773
saly F100=2268 9 COLL=MLD 22UM 0% Qu4% 095D% 25LG=NOM 26480 9109~2268
AULS F100=22B8 T Col =ML D 22uH 10% @345 [ 09S0X 25LG=NDM 26484 9100-2268
Lole F300w22a7 a 2 COILMLD 10ONH (0% Q34  09%50X , 2SLG=NOM 28480 910g=2247
salr 9100=2268 9 COTL=MLD 220H 1ox UmaS _o9%0x,25LG=NOM F{-21.] ] Fi0G=2208
aale S100=2248 e COTL-MLO 23UH {0% Oxas _o@SDE, 25LE-NOM 2anbo 10022368
gL 9300~2247 a COLieMLD JooNM 10y Gw3d ,L095Dr 2SLG-NOM 28480 i06=2247
440y 185029071 T 1 TRANSISTOR NPN A] PORMOoMa FTe2pgMsl | 28u80 18540071
saga 18S0=0385 8 1 TRANSIATOR NPK 2N%1T79 51 10+72 fDE200MM LA 1S 25179
AaR1 2100=2489 9 1 RESISTORLTRHA S {0% [ S1DE-&0J 1TRN 30943 ETS0%502
duRy N498 1380 4 ] REJISTOR TS ST ,425W CC TLza2T10s+500 01321 BBTS05
(19,34 t4696.5a28 3 i RESTATOR 10K 10X 125w CC TCEw350/4887 [ARF3 BB1031
a5Rq ta98a%1748 2 1 RESTATOR 1,5k 5% 125w (£ TCma=150/+8%7 atizi BH152%
GRS [PAT.ELR F ] 1 REJESTOR 200 %Y (125w C{ TCO«330/+840 01321 BEZIS
AaRe GBI8..5599 5 3 RESTSTOR o, 7K 5X 1250 CL TCxa3S0/eB57 ati1et 8Bats
LaRy 08905999 = RESISTON @, 7K S% 125w €L TCE=350/+8%87 o1t 0B472%
AuyRp 08905172 ] 2 RESISTOR 13 8% _125% CC TCHaToseS40 a1121 88150%
LaR® OLTRYNT 5 CESIATOR 4, 7% 5% ,12%% (L TCx=150/+857 ol BR4T2S
[YTET 06 RaSHTE ] 2 RESIGTOR 130 SY ,12%# CC fCm=13g/eB00 at121 LI FL
ARy 0698337 ] 2 RESTATOR 4y 5% 1350 CC TLma270s+%00 09121 BRAYOY
AaRy2 1498=3578 0 2 GENTATOR %) S% L1354 LC TCRe2T0s+%80 el121 BBS] 05
LARLS Ge9RaT2 q 1 RESISTOR 100 1% 05w F TOwlesioo 24548 C3a1/B8=t0n100H=G
4aRya G698=137n - RESIATOR % SX 1254 CC TCs=270/4540 01121 BBuNOS
[TLiL ] [ TLEFLER F] & RESTSTOR 13 SX ,125% CC TCwa=270/+540 01121 BBL%0S
LAR14 0oTRL59%4 2 1 RESISTOR 560 5% 125w CC TC¥=330/¢800 o112 BBY61S
Lom1Y 0sd8%5075 ] RESISTOR 130 5% ,125w CC TCe«330/4800 01121 BB1315
YL 06e=T37R [ RESISTOR 51 5% 1250 CC TCre2T70s488¢ o112t BEBS1405
A4ty 1826=0372 2 2 IC 5 GHZ LIMITER/AMP 2848y 1624=0372
Auwg 1826=0372 2 1C & GHZ LIMITER/AMP 28480 1926=0372
&4 MISCELLANEGUS PARTY
0346320133 [y 2 CONTACTLFINGER _13=®D n9FREE=HGT BEaLU 28489 0363=0133
03800970 o 1 BYANDOFFaHEY .375=INeLG B=&0YHD 28480 0380=0970
05302=200061 { 3 1 SCREW, BROUND 28480 05342e20301
See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A
Replaceabie Parts

Reference HP Part g Qty Description Mf& Mir Part Number
Designation Number : Code

.S 05302 go0s | @ t AF MULTIPLEAER ASJEMBLY (SERIES LT20) 28480 0534280005
asly 01403878 & 14 CAPACITOR=FXD 1000PF 4«20 100VOC CER 2848y 0160=18T8
ast LEn=3678 ] CAPACITOR=FXD (000PF +e20% toOVDC CER 28484 Fled=3RT8
Asls 01lb0=38T78 & CAPACITOR=FAD 1000°F +o20)% 100VDC CER 2048t H140=3878
a5ty 1a0=3078 [ CAPALITOR=FXD 1000PF +=20% 100VDE CER 28480 Gibo+347TR
Fiid] V1 EG=0210 & 2 CAPALTTOR=FUD I, SuF+=20% 15VOL T4 56289 150D335%001542
AsCe aie0edodd ? 2 CACACTTOR=EXD 7,5PF +«,5PF 100vOC CER 208080 O1a0=302%
ASCY 0160=3878 & CAPRCTYOR=FXD 1000PF +=20% 100vQC CER 28480 Olap=3878
aste d1po=3ays L] 2 C4PACTTOR=FXD ATRFF +=20% 200VDC CER 28480 Gls0=3a76
45C9 0160=3478 & CAPACITOR=FAD 1000PF ++20% 100VDL CER 28480 ¢1&0=3878
asC1o Gleg-1076 " | & CAPACTITORSFXD 1004PF +=z20% tODYDL CER FLELT 01601878
111§ 01b0=30879 r a CAPALITORFAD _o1UF +a29% 100¥DL CER 28480 01e0s3879
ASC12 016040578 S 3 CAPACITOR=FXD JUF 3+20% S0¥OC CER 28489 01600576
AsCyy G160mBTSs L] CAPACITORAFXD ATPF ++2QX 2¢0V0DC CER 28189 0lep=3076
A5Cyd 0i60=05T4 5 CAPACITORSFXD _$UF +»20X% SOVDC CER 2808y G140=0ETs
asC1s Glef=3%878 & CAPALITORAFXD 1000PF +=29% 100vDC CER 2Bud0 0160-3078
L1147 Ni60=1878 [y CAPACITORFXD 100¢PF +=20% 109vDC CER FLELT 0160=3678
ASCyY L60-307¢ 7 CAPACITORRF XD _auf +=30% I100vDC CER 28480 Cle0+3079
1147 DiMp=p210 ] CAPACITORSFYD 3 3UF+=20% 15v0C Ta 56284 1500335000154A2
[1141] 0160=3879 7 CAPACITOR=FYD _giuF ++20% $00vDL CER 28480 J160=38T7%
ASL2y Leo=302% b4 CAPACITOR=FXD ¥ SPF +a,SPF 100vDC CER ELET-2 ] 0i60=302¢
a5029 01603878 & CAPACITORSFXD 1000PF +a2qx J00VDC CER 28u80 0ip0n38TE
st a2 Olbgp=1878 & CAPACITORFXD 1000PF +=20X L0ovDC CER ZBudy glets3878
A5L23 OLbGw%ATH & CAPACTITOR=FAD 1000PF +=20% 100v0L CER 28489 Q1803878
a5Caa [JEY T 1% 1Y S CAPACITOR=FXD ,1uF ++«20% SovO{ CEm PBady 01800578
AsCas 0160=3875 3 2 CAPACITORFUD 220F 45X 200VDE LER Qee30 28ulyp 0160=3875
Asl2s 01601075 3 CAPACITORFXD 22PF 48X 200VDC CER gewdo 28480 Qle0=387%
AsC2y C150=387% ? CAPACITORLFXD _piUF +a20% 100YDC CER 28480 0160=3079
a5C 2 C160+3078 6 CAPALITORaFXD 1900PF +=20% 100¥DL CER 28480 0laheSHTE
a%laq Hap=InTs ] CAPACITOR=FXD 1000FF e=20% 100vVDC CER 28480 Gle0=3878
ASCRy 1991%017% ? & CIODE-AWITEHING |5V SoM4 J50PS DO} 28480 1904=0179
[Tl F) 1901=017% r DIODESWITCHING JSY SoML 7S0PS DOe? 2848¢ 1901=0179
asiRy 19010179 7 DIODE«InITCHING 15V SoMA 7S0PS DO=T FLTLT 1901=047%
ASLRYy 1901=017% ? CIODE=SWITCHING 15V SoMA 750P5 [OeT 28480 1901=0179
[11422 1901=0179 ? DIODE=Sw]TCHING (4% S0MA TSOPS DO=T 264840 19010 79
a5CRS 1901=0179 7 DIOBESmITCHING 1SV SOM& T50FS CO.7 2648q 1901e01 79
AsE 917000029 3 2 COFE=SHMIELDING REaD 2084080 T0-0029
114 %170m0029 3 CORE=gHMIELBING BELD 28480 TiTO=002%
A8L 9100=226% ] 2 COIL+MLO 100N 10% UEbD ,L0950u, 25LGenoM 28480 1002265
A% 3 100=225% 4 10 COIL=MLD 4TONH (0 G835 ,09%0X,25(G=NOM 28480 HI00w2255
Aty F100=225% al COIL=HLD STONN 103 Qa3S 09504, 250LG=NOM 20480 S100-225%
L1IR ¥100=2255 4 COIL=MLD 4F0NM 14X QU35 ,0950%, 25 G=NOM 28ubp #100=2255
asLe $100-225% Ll COTL=MLD 4T0Nm 163 Q335 ,0950X,25LG=NOM 28abo P100=2255
ASLYT Y1 00=2248 5 1 COTL=MLD 120NH 1p% Qo34 ,)ISDX,25LG=NDN 284b0 g0"22ub
ASLS 1 00=22%5 ] COIL~MLD a70NM 1% Q35 _ (950X ,28LGeNOM 28489 91002255
Askto 100=2269 [} 2 COIL=MLD 27UH 10X GE4S _po%DX 25LGeNOM 28489 100=224%
ASL1) I1B0=2269 0 COIL=MLD 2TUM fnk GE45 _ 095DK, 25LGaNOM 28089 91002269
ALy 9100=22%% L} LOIL=MLD 470MM (0% Q235 ,0950%,25LG=NOM 28489 1h0=2255
ASL13 9100 3255 4 COTLeMLD 4TONH 108% U235 ,0050%,25LG=NOM 2¢480 9100=225%
ASL1a #190=225% 4 COIL=MLD 4T7ONH 10X @435 ,09%0K,25LG=NAM 2ausg S100=235%
ATL1S F100-2255 4 COTL~MLD 4TONH 10% Q735 0950, 25LG=NOM 208480 9100-225%
ASL1g 91 00=22465% 6 COTL-MLD S0UM 10X GE0 09508, 2SLG=NOM 20480 21002265
ASLg T 1002255 4 COIL=MLD 470NM 10% Q335 ,095D%,25LGCanOM 28480 |- $1400=22%%
asLin 053az=80001] 8 1 LOTL, S=TURNS LY 053d2ap000]
[1111 19%3=00%8 8 3 TRENSISTOR FNP ST PDSI00Mw FTRI00MME 47263 s32248
AS02 18530058 L] TRANSISTGR PNF 51 FDEIOOMM FTEZNOMME [Rrd}) Sl22us
A5 185520058 8 TRANSISTOR PNP ST PO£300OMW FTe2noMul 01263 $32248
ASRY 0eB3=q215 9 1 RESIATOR 120 Sx ,2%n FC TCE=d00/4400 o112} CBy121s
ASRZ 06832005 ¥ 1 RESISATOR 20 %% 2% FC TCw=qpo/eSno 01124 CBoos
ASRY 0696823113 1 4 RESIATOR 100 SX 125w CC TCe=270/4540 01121 823019
ASRa Ja9B=S172 & 1 RESIITOR 13 5% ,125% CC T{#-270s+%a0 o1t BE130%
[SLE ST TEYS I [ 2 RESISTOR St 5% 129w CC TCa=270/eS4Q 01121 885105
A5G De98a3111 4 a RESTATOR 30 5% 125w CC TC2=270/4540 o1z BB304%
L5RY 06983111 L] RESISTOR 30 5% 125W CC 1£3=270/4540 01121 Ba300%
LKA Qe9Bett T ] 2 RESISTOR 200 %X _12%% CC TCE=330/¢800 01121 BB201S
15689 OseReIIn0 a 2 RESFSTOR 75 SX 125w £C fCa=2F0s 4500 o112 BBTS0S
ASH1 069Be313 1 REAISTOR ho0 5% 125k (C TCRe2FG /4580 011214 BH1G15
A5Ry gy LT L T 7 2 RESTSTOR 6,8 Sy 9250 CC Tlowy20/4400 ohjel [-TET0 )
ASHY 2 0L90.%904 4 1 RESIBYOR 15 5% _12%w CC TCw=270/+5440 01121 68150%
A%R1Y 0985580 ] 1 RESTSTOR 200 9% L1258 CC TCve3lgreban LER T3 6B2a1%
45R14 QIS Tan3Vs a t RESJSTOGR 7% 1% 125 F TCEO+e100 20546 ClU=17/BaT0=TSROf
AZR1S LLLTEY 17} ] 7 RESTSTOR £,8 Y L1250 CC TCa~120/4400 n1121 BEB&BGS

See introduction to this section for ordering information
*Indicates factory selected value 611
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Model 5343A
Replaceable Parts

Table 6-3. Replaceablé Parts (Continued}

Reference HP Part |c Qty SCTi tibn Mfr Mfr Part Number
Designation - { Number |p] * ‘ Descrip Code
isR1e 069823173 | 1 RESISTOR 100 5% .125% L TE=e27074500 o1121 | BB101S
AsR1T 06986201 | 2 2 | eEsrsyer 780 Sy [125w £ TCRe330/¢B00 e1121 | BETSIS e
ASR1S 0498-7228 | 1 2 | e€1sToR 084 1% LoSe £ TCE0e~100 2ases | C3=-1/8e7 -
LSR19 069823378 ¢ RESTITOR 81 SX 125+ CC TCEw270/+580 o121 ap510%
ASR20 LLRLEE 031 A RESISTOR 30 5% _12%w CC TCa=2T0/+5a0 01121 galnos
ASE 2y 06TBX111 ® RESIITOR 30 5% 125w CL_ TCNa2T0/4540 01121 BB300%
(L FH DeRBu5170 8 RESIATUR 200 S% 135w (L TC=e330r/e600 o112y B201%
. ASR2% G69Na6201 2 RESIATOR 780 5% ,125% CC YC@e330/4M00 01121 BBI5tS
ASR2a 06TS=1021 & 1 PESIATOR 1K 10X 1250 LC TC2e330/+800 b1 BB102Y
ASRYS 0698.5113 1 REMTATOR 100 5% ,12%w L& TC2a270/e540 o112t BE101%
AR e i 06983376 L] 1 RESIBTOR a3 Sx _12%¢ CC TCaw27a/se840 atizy BE a3 0S
R A8R2Y 08907228 ¥ RESTSTOR 444 1% 05« F TC04=100 24346 Clwl/8aTOedbiRal
ALAZ2A 04983380 L REATATOR TS SX 125« CL TCa=270/s4540 01121 BaYS0S
asuq 182620872 2 ? 1€ § GHZ LIMITER/AMP 28880 182620372
ASUZ 185R«0059 9 2 TRANSISTOR ARRAY 284Ba 1856=0459
A543 LAS8-0059 9 TRANSISTOR ARRAY 28480 1858=0949
asyg 1824~0372 2 IC § GHZ LIMITER/AMP . 28480 1826-0372
L1 LT 05342=80100] & i CABLE ASSEWBLY, MULTIPLEXER 284a80 4532w 0100
45 MISCELLANEOUS PARTS

036%a0133 9 2 CONTACYFINGER _13awl ,09<FREE=HGT SE=CU FLITTY 0363=0133

0300090 L] 1 STANDGFFaMEN ,57%liall YedoTHD 2848p 03BG=0%10

0534220101 | 3 1 STRENW, GROUND 20080 0534220101

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

Model 5343A
Repiaceable Parts

Reference HP Part [c| o Descripti Mfr
: Y escription Mfr Part Number
Designation | Number [o] 9% P Code :
[ 13 ' 018342=00006 ] 1 1 OFFIET LOOF AMPLIFILR ASSEMBLY 28480 05342=80000
(SERIES 17200
4Ly 0380=0228 ] 2 CAPACITORSFXRD 220F+=10X 1SVDC T4 s6289 1500226X901582
662 01b0=37%9 T [ CAaPACTTQR=FKD ,01UF +=20% 100vOL CER 28080 016023879
asls ti#0e0210 ] F 4 LAPACITORFXD 3 SUF+ap0x 15V0C T4 56249 1500535X001542
AeCa 01631879 ¥ CAPACITOR-FXD ,0JUF +=20% 100V0C CER 26480 0160=3819
15L8 01603809 T CAPACTTOR=FAD 01UF +=20% 100V0C (ER 20489 olad-38T9
(YY1 01800210 [ CAPACITORLFXD 3 3uFy=29% 15VDL TA 58269 1500335 X00 1542
(Y] 0160=30T9 7 CAPACTITORFXD ,01UF +»20% 100VWDC CER 28480 0140w)BT9
4uC8 0180e0228 [ LAPACTITORSFXD ZauF+=10% 15V0C Th 56289 1300226 %901%02
aele 0180=1701 2 1 CAPACITORSFED &, 8UF+420% 6VOC Td 56209 1500885400042
[TY41 ] LI TIITL) 3 1 CAPACITOR=FXD 2,2UF +=20X SovpC CER 28480 0160+0128
[T 0180=381% 7 CapaCIToRFAT ,014F ++20% 100VDC CER 20480 0ie0=387%
[T -3 0160=0162 5 1 CAPACTTOReFXD ,022UF +=10% 200VDC POLYE 28489 014600182
a3 01o0e3879 ¥ CAPACTTOR=FED ,Q1LF +=20% J00WDE CER 28080 01603879
agCRY 1902=3193 3 2 CIODE=ZINR 135,3% %x 007 PO= an TCws 059% 28080 1902+3193
salwp 1902=3193 3 GIODELZNR 15,3 S O0a7 PO® aw TCRe 059% 28489 1902«31%3
hnlay 1901=0Q46 1 2 DIOCESWITCHING 3ov SOMA 2N DO=3S 28489 1901 «0000
a6CRo 19¢1~=00a0 ! DIODE=SWITCHING 3OV SOMA 2N§ DO=35 28489 1901 =0040
4601 1A53=0020 L] 3 TRANSIATOR PHP 31 PORIEOMw FIS1SOMKE 28480 1453=0020
2602 18540=0071 7 i TRANSISTOR NPN ST PDe3OOWK FTu2QOMHT 268a8¢ 18540071
AQY 1853=0020 4 TRANSISTOR PNP 51 PDel0gMw FTulSOMH] 28484 1853=0020
ey 1AS =002 a TRANSISTOR PNP ST POw300Mw FTalSOMwmi 28880 1853=0029
hafy 2100=2u89 L ) RESTOTOR-TRMR SN 10% ¢ SI0DE«dDJ 1=TRN 30983 EtSox%02
doR2 2100=2633 5 1 RESTSTOR=TRMA 1% 10% C SIDE~ADJ 1=TRN 309683 ETStN102
46RY 0757=0268 1 1 AES{ATOR 9,0%C 1% 125w F TCaten100 19701 WFaC)/Bafg=2091aF
d6RS 01570279 ¢ ] RESTATOR 3,166 1% (4125w F TCOQ+elon 2us8% Ciwl/8aTialiblaf
44R5 07%5T.0ua? A 2 RESISTOR toK 1% ,125% F TCEOww100 2a%486 Couf/laTtainodaF
soRe 01570280 3 L RENISTOR 1K 1X ,125m F _TCAO+=100 24346 Ciel /RaT0al00]1F
ALRT 015 Tpnéuz & RESISTOR J0K LY 125w F TCE0++100 28546 Cln]/buTi=lgpdaF
ARA 0TS T=0279 1] RESISTOR 3,164 1% ,125n F TCH0++100 24548 Cant/BatQadibier
LgRY 075Te0280 3 RESISTOR IK 1% ,125n F T(sQseti00 24%48 Cdal/8eTiel00ieF
L6810 01S5T=4a14 7 1 RESISTOR S11 1% ,12%% F TCRO4-100 20544 Caul/8nTi=511ReF
ApRyy 0T5¥"0200 3 RESIATOR 1K 1% ,125% F TCEO+=110 24%aé Ca=1s8=Tow1001=F
huRy2 A ErTIT T 1 RESTSTOR T 50 3% . 12%% F TCEge~100 24546 Ca~1/8=TQe¥S01=F
AbRL3 075T«0289 2 1 RESISTOR 13,35 g% 12354 F TCao+w109 19701 MEQC) /8=Tow1352=F
AoR14 07570280 3 RESTATOR 4% 1% ,125% F TCeG+=100 20508 Cim}f8aT0elQ0l~F
ABRLS 0T5T=02TY [ RESISTOR 3,168 1X _125W F TCafs=lng 24548 Cln | /8aTGud1b1aF
woR16 07570338 3 1 RESISYOR 5,11K 1% 125w F TCROw~100 24546 Clai/BaTOeBillaF
AbR1T 07%7-0200 ? 1 REAISTOR 5,.62K 1% 125w F TCEQ4w100 2a54e Chel/8uTdnSoR]wF
aeR18 07570024 H 1 RESISTOR 1.1K 1% 125w F TCEQe=100 24544 Clal/BaTteli0taF
AeR1L9 QT8 Tagan? ] ] RESISTOR 200 1% ,125n F TCENee100 Fusas Canl/8=TOmBol=F
heR2g 0¥ST=0a01 ] 1 RESISTOR 100 1% 12%W F TCRO=100 2454 Glel fBnTdwi]l=F
(1L 0698=3153 b4 1 RESISTOR 3_B3% 91 L125W F TCep+=100 4sas Ciwl/0ati=ibsj=F
TS 0TS Tw0199 3 1 RESIITOR 21,5k X LL25H F TCeDeetlod 24546 Ciel /8aTOa2l52eF
44R21 DY57=0427 [ 2 RESISTOR 1,5K 1% L1258 F TCEO4=100 24540 Chnl/8a=TOaiS0=F
BpR24 0r5t=0a27 L] RESTITOR 1,.5% 1% L1258 F TLmOeal04) 24S4e Cdm | /BaTQuiSi1=F
YL 0TS 0279 ] RESISTOR 3, 16K 1X 125" F TCugesign 2usae Cd=1/8+T0wS16]af
abll 1820=1402% L] 1 1€ SCMMITT=TRIG TVL L9 NAKD QUAD 2=INP 01295 SNTALII N
L5l2 1820=0091 [ ] IC OF AMP BaDIPP F¢d L LMIOTH
Ad MISCELLANECLS PARTY
1251 =0600 ] 1 COMNELTOR=3GL CONT PIN 1, t4=MNa83C=8Z 30 28480 12510800
SOR0=9043 ) 1 PINP L, BOARD EXTRACTOR 28080 S009w9043
504p=4082 3 1 EXTRACTOR, DRANGE FLET:1 50U0=68%52

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

Table 6-3. Replaceable Parts (Continued)

—

Reference HP Part |c Qty Description g“.; o Mfr Part Number
Designation Number |0 0 .

- Ay 05342000071 2 t MIXER/SEARCH CONTROL ASSEMOLY 26480 05342e00007

(SERIES 1T20)

47¢H 0140a367¢ 7 L] CAPACITOR«FXAD ,01UF +-20% 100v0C CER FLTTY B160=5879
ATC2 01403879 H CAPACITOR~FXD ,nIUF +=20% 100VDC CER 28080 01403079
AYCS 0180=0155 ] 2 CAPALTTOR=FUD 2, 2uF+=20% 20¥DC Ta 56289 $500225%002042
ATCY 0D1u0=367% t CAPACITOR=FEAD ,01UF +=203 100VOC CER 28480 DieowlnTe
ATCS t180=0165 [ CAPACITDR=FXD 2,2UF +=20% 20VDC T4 56289 150D25 1002042
ATCH 0lbo-3878 6 1o CAPACITOR=FXD 1000PF +ed0X 100VDC CER 20469 Glé0=30T8
s7C? 0180-1701 2 i CAPACITOR=FXD &, MUF4=20% §VDC T4 S6208¢9 1500685X0006A2
A7CH 0160+3879 7 CAPACITORSFND _01UF ++20% 100¥DC CER 28480 01603879
ATCe 0180«1701 2 CAPACITORSFXD & AUFs«20% BYOC Ta 56289 150068540006A2
LRIIT 01603878 6 CAPLCITOR-FX0 1000PF +azox 1Q0VDL GER 28480 Clo0=3878
ATCey Q180%1701 2 CAPACTTORFAD 4 UF+=24Y s¥DC Ta S628¢ 1500885X000642
AFCY 2 Qtege3aTs [ CAPACITORLFAD 1000PF +=20% J0OVRE CER 28489 0160=3P78
art13 olan=347% ? CAPACITORSFXD _aiUF +=20% 100VDC CER 28480 0160307
ATG1a 01680=1701 H CAPALITORSFXD 6,8UF+220% sVOC TR 56289 1500685X000442
(%141 ) 01603679 7 CAPALITORSFAD ,01UF +=20% 100yO[ CEQ 28480 01603879
ArCes tloo=38T5 3 | CAPACITORWFXD 22PF +w5% 200VDL CER Qeedn 28u8d 0160~387%
ATCIY V1603878 & CAPALITORSFXD JoOuPF +=20% 100VDC CER. 28480 D160-38T8
arCe8 Qlepe3arE & CAPACITORFND 1000FF +a20x t0ovDC CER 28480 Glb0=3078
47619 LTI TS LR L) 7 CAPACTITOA=FXD ,01F +«20% 100YOL CER 26489 01503379
ATC20 0len=38T7 5 2 CAPACITORFXD 100PF +=20% 200vOC CER 26u89 0ta0=3877
A2 0160-3878 [3 CAPACTTORSFXD 1000PF +=20x 100¥VDC CER 280480 0160=3878
ATL22 01bg=3879 7 CAPALITORLFXD _o{UF ++20% 100VDL CER 20480 016023879
4¥C23 djs0-3878 & CAPACITURSF XD 1000PF +=20% 100VDC LER 28489 ol60=3818
arC2a 01a0a3878 . CAPACITORFAD 1000PF 420X 100VDL CER 23080 0lb0elre
ATC28 0tbo=3879 ¥ CAPACITORFND ,01UF ++208 100yDE CER 20480 01&0=3879
ATC26 C160=3678 [ CAPACITORSFXO 1000PF +=20% 100VDC CER 20848y Gt60=3BTA
ATC2Y 0140+3B7T L3 CAPACITOR-FAD 100PF +e20X 200vDC CER 26480 0160-3877
41028 01603878 [} CAPALITORSFXC 1000PF +»20% |00VOC CER 2848 Dlsc=3878
a¥CRy 1901=0510 8 2 DIODE=ICHOTTKY 28480 1901=0%558
ATCR2 1901=0518 ] DIODE=SCHUTTKY 20000 1901 =0518
AFLy 91002268 4 s COTLMLO 22UH 103 Qo455 ,0950%, 25LGLNOM 28480 F100=2200
ATL2 10022268 L COILMLD 22UH 10x 084S L 0950%, 25L GwhOM 28480 S100=220h
(3] S100-2247 a L1 COILwMLD 1DONH 10X QB34 _0¥50X 2SLGaNOM 28aB¢ 9100a2247
arLa Fi0G.2268 9 COJL-MLD 22UM 10% 084S , (950X, 25LGaNOM . 28489 91002208

. aTLS 9100%2268 9 COTL=MLD 22uM 0% 0235 ,0950%, 25LGakOM 26089 F00w2268
AL 9100=2247 a LOIL=MLD 100NA 1pX QE3d 950X 25LGaNOM FLTET ] Yigae2u?y
ATLY T100=2268 L3 COIL-MLD 22uH 30% Gm4S , 09%0X,25LG=N0R 28080 F100=2268
ATLS 910022268 9 COTLaMLD 22UM 10X 9%4% ,09S0Y,26LGaNOM 28480 10022068
aTLY 9t0ge2247 4 COTL=MLD 10ONH 16% QR34 _0%S50x,25LG=NOM 2848¢ 9300=2247
ATL10 9100e22068 9 COJL=MLD 22H 10X Qmd5S _0950x, 25LGahOM 28480 PI00=2268
ATkt 91402208 ® - COIL=MLD 22UW 10X OmU5 ,095DK,25LG=NOM 28480 wlog=3ied
argy 185420345 8 H TRANSIITOR NPN 2NS(T9 81 TO=T2 PONZOONW QAT ENSITY
ATQ2 18%54=0092 2 H] TRANSIITOR NPN 31 POBZUOMN FrasgOMAI 20480 188a=00%2
4703 1854w0092 2 TRANSISTOR NN ST PO2200MN FTab00MHZ 28480 18%4-0092
ATQ4 1854+00 T T 2 TRANSISTOR WPN ST POSYOOMN FTe200MHZ 28480 ILLTET TS 3
A70s 18%59=007] H TRANSISTOR WPN ST PDzY0OMW FTe200MWZ 28480 1854w0071
L4 1Y 18%4+53495 ] TRANSISTOR NPN 3NSITO 51 TO=T2 PDRZ0OMN ourLy FLASRL
L1 0698=7101 5 [ RESIITOR 3K SY _12%k L TCR150/¢857 LIRE BR30ZS
ATR2 Go98.5828 3 H RESISTOR 10K 10X ,125W €L TCee350/4887 01123 BB103y
ATRS bo90-542y 3 REDIITOR 10K 10% ,125W €C TCuw350/4857 o112 ITICLY
ATRA 0649~5180 [3 ] RESISTOR 24 SX 125w CC TCwm380/4857 01121 862025
LTRSS Da38=5181 ? 1 RESTSTOR 3.6k 5% ,12%w CC TCo=350/445} o121 BB36ds
ArRy Tu08~8294 s 1 RESIITOR a4TK SY 125 £{ TCm-dsa/+875 [ TEF3 884735
ATRY 06%8-3378 0 2 REBISTOR S) SY ,12%W CC TCa=2F0/+%4D 01121 885105
LTRY 0698=507s | F4 RESISTOR 130 SY ,12%% CC TCme330/¢800 o112t 881315
ATRY 0698+3113 1 3 REJISTOR 100 5% ,125W CC YCk=270/45u0 0112t 863015
8TR1g 0698e51 72 6 2 RESISTOR 13 5K ,125W CC TCEm=270s4840 61121 BB1305
ARy LOALEE STy 3 1 RESIITOR 27K SY 125K (€ TCmadbt/ 4875 w121 BBZTES
ATR|2 06905174 ] 1 RERISTOR 200 X L1250 L TCmad3o/e000 01121 222015
ATRYY 0&98a3113 1 RESISTOR 160 Sy ,12%n €C TCw.270/¢540 o121 BBj101S
ATRI4 0698=%56% 1 1 REGTATOR 2,26 5X 125w CC TCE=350/eaS? o124 882225
ATRIS 069851 80 6 RESTSTOR 20 SX% ,12%W CC TCRe350s¢HGT7 51121 LLFIFL
L LATY foR851 80 [} RESISTOR 2K 8x _125m CL TCEel50/+857 01121 BB202%
A7ALY 069A5100 S RESISTOR 20 %% 1250 CC TCRw3SD/ 4857 ol121 Baao02s
ATA1S 0699=3378 [ RESISTOR S1 5% 1254 CC TCEe2T0s eS80 01121 885105
ATRIQ D698=50 78 [] RESIATOR 130 5% 125w CC YLwalSoss800 o112t BB 135
ATRZ0 06985172 L] RESESTOR 13 SX 129w CC TCo=27¢/+500 01121 LETET A
ATR21 D598-3113 ] . RESISTOA 100 5% .125W COC TC=-270/+540 01121 BRI01S
ATRZ2 0698-3378 1 1. RESISTOR 6B 5% .126W CC TG=-270/+540 onn BOGENS
ATTPE 1251-0600 0 1 CONMECTOA-SGL CONT PIN 1.14-MM-85C-5Z 50 28480 1251-0600
AT 18200630 3 1 1C MISC TTL 04713 MCAQ44P
AT 1820-1206 1 1 IC GATE TTL LS NOR TPL 3-INP 01255 SNFALSITH
A7UI 1826-0372 2 2 IC 5 GHZ LIMITER/AMP 28480 1826-0372
A7U4 1826-0372 2 KC 5 GHZ LIMITER/AMP 28480 1826-0372

See introduction to this section for ordering information
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Table 6-3. Replaceable Parts (Continued)

Madel 5343A

Replaceablie Parts

Reference HP Part |c Q Descripti Mfr
: A - escription Mfr Part Number
Designation Number |[p| WY p Code
A8 0538260008 | 3 1 MAIN VLD ASSEMBLY (SERLES 1720) FLELTY 053u=00008
1Y 15 Gihg=0228 & 1 CAPACTYORAFKD 22UF+=10% SyDC T4 L1 ¥11] 1300226501582
18C2 01e0~3078 [ 11 CAPACITOR=FXD (nooRF +=20% 100V¥DC CER 28480 0i40=38T8
(114 Olen-3874 & CAPACITOR=FXD 1000PF +220% 100vDC CER 28abg thod=187H
[Y17 oibn=3477 ] a CAPACITORSFXD 100PF +=20% 200¥0C CER 28480 olb0=38T?
(1141 Ble0=3A%8 & CAPSCITORFXD 1000PF #=20% 100V0DC CER 28480 G1e0=3p78
A8Ce 0160=3877 5 CAPACITQRFXD 100PF +a20X 200VDC CER 28480 Als0=3477
A8CY Vlep=38T2 [ 1 CAPACTTOR=FXD 2,2PF +=,25PF 200v0E CER 28480 LITTIS L] F]
1714 1 0le0=3878 & CAPACITOR=FXD 1000PF 4=20% 10GVDC CER 28460 0ls0=3878
antq f160e3878 [ CAPACITOR=FXD 1g00PF +=20% 100¥DC CER 28480 03a0=3870
elig OlopelBTa [ CAPALITORWFXD 1000PF +e20% 100¥DL CER 28480 0460=3RTA
aplt1 O1oQt=3BTH & CAPACITOR=FXD 1000PF +=20% 100VDL CER 280840 0180=3878
48C42 V160=38TF L] CAPACITORAFND | 00PF +#20% 200¥DC CER 28480 Blb0=3877
ApCry 0le0=3878 L] CAPACETORFXD {poaPF 4=29% 100VDC CER 26080 GLEO=38T7D
L8C1g ois0~3087R b CAPACITORFXD 1000PF #e20% 100VDC CER 28480 DLe0=38TH
18Es 03b0e3ATE b CAPACETORFXD 1g00PF s=20% 100vGC CER FLYTY 016043878
LE1 ST 016043878 & CAPACITORFXD 1000PF ee20x JOOYDL CER 28489 Gleg=34T4
AaCyy O160=3877 5 CAPAL]TORFXD f00PF «+=2px 200VDC CER 284ng 01403877
[ T1=T] 0160=38T8 [ CAPACITORSFXD 1000PF +a20% 300YDC CER 2B480 0l4b=38T8
[L1+ 1] 0160=3878 [ CAPACITOR=FXD 1000PF 424X 100vOC CER 26480 Gled=38T4
ol 0160-3876 [ CAPACEITOR=FXND 1000PF +-20% 100vDC CER 28480 0160=38T78
ralza 0160=3878 ® CAPACTTORFxXD 1000PF +=20% 100¥0C LER 2048¢ Di60=18TR
48023 018a~0210 & 1 CAPACIVORSFXD 3 3UF+=20% {SYDL Ta sp2d9 150D338X00 1542
48C24 6180=1701 2 o CAPACITORSFXD p BUFew2(% oVOE T4 SH289 150D685XG000A2
apl2s 01801701 2 CAPACTTORGFID o BUF4=20% &VDE Th 56289 1500885 X 400642
LeCze 0l60+3878 * CAPSCITORSFAD 1400PF ++20% J0OVOC CER 20080 0160=3478
aplay O180=3 704 2 CAPACITOR=FED o, ,8UF+w20% oVOC T4 s6289 1500685 X0000A2
828 D1MGeL701 2 CAPACITOR=FED o, BUFéw20X BVDC T4 s6209 150068800002
1C2e LITEEETL T 6 CAPACITOR=FXD 1000FF +e20X 100VDC CER 20480 01403878
ABLR1 0122«0065 7 2 CAPACTITORIVOLTAGE VAREZT PFs+3v 28uBp 0122=006%
ABLRZ D122«006% 7 CAPACITORIVOLTAGE YAR329 PF/e3v 28480 0122=006%
a4pCRY 1%n2=31 71 ¥ 1 DIODE=ZNR 1tV 8% 00=7 PDu 4w TCu+ 062% 2B848q 192=31T1
L1181 1 709=0014 ] 1 CORE=SMIELOING BEAD 284890 F1To=0018
L1181 FI00~-22068 9 L] COTLMLD 22UH 10x Gngs L 0950K, 25LCaN0M 28480 9100e2268
haL2 AJELTFFIY.] L] COIL=MLD 22uH toX Q945 095D, 2%5LGaNOM 28480 W100=2264
haly *100+2247 4 3 COIL=MLD 100NH 1px Q=34 _0950X,25LGaNOW 28480 R100e2287
ALY HG0=2268 9 COIL*MLD 22UM 10X G245 _G950E,25LG=NOM 28u80 190w 220a
Anks 1002248 9 COlL=MLD 22UM 10X Qugs  09S0N,25LGN0M 20480 91002268
LIRS ean22ay L] COIL=MLD 100NH 10X s34 ,0950%,25LG=NOM ELELE) *100=22at
A8L7 9100=2248 b COILeMLD 22UH 10% QmdS _09SDX,25LGeNOM 28480 9ltd=2268
ABLA V10042268 9 COIL=MLD 22UM 10% Q45 , D9SHY, 25, G=NON 28460 91002268
il 9100=2268 9 COIL=MLD 23uH jox Qa5 _0950%,25LGanaM 20480 F10=2208
LLINT] F1odadpal a COTL=NLD 100HH 10X 9834 _09%50X, 25 G-NOM 2048 Fiop=2247
LLIR]] Rp2268 9 COIL=MLD 22UM 10x QmaS _09SDX, 25LG+NDM 2Bako 9100=2268
[LINF ) F1ooe2ded 9 COTL-MLD 22UM 10X Weds  o950X, 25LG.NOM 28480 91002268
A8Q1 185u=0345 9 t TRANSISTOR WPH 245179 31 TO=72 PORJOOMH Q4TI 2NS1YY
4802 18540071 T 1 TRANSIATOR NPN 81 PDa30oMm FTe200MHZ 28480 1854=007Y
LARY D698.517%4 8 1 RESISTOR 200 5% ,12%W 0L TCen33n/efo0 #1121 882015
AdKZ 06982337 ] X RESTATOR 41 Sx 125w CC TCwa2To/45a0 61121 824308
48R3 De9BLS1 T2 & 3 RESIATOR 13 S%X 125w [C TC=270/¢Sa0 ei121 BE130s
ABRa PpV8=59%8 2 1 RESISTOR S60 5% 125w CC TCes310/¢800 01121 BA%AIS
ABRY 0981178 8 RESISTOR 43 5% ,125W €0 TCwe2F0/+8a0 0i121 884305
ARy 0L9B4S0TS 8 3 RESISTOR 130 5% ,125w [ TCa=330/+800 [5F3] BBINS
48R7 0498.31378 L] 3 RESISTOR S1 3X 125w €€ TCx==270/+540 oii2] BA516S
LT GetBr33Ts 4 RESISTOR 43 5% ,12%% CC TCee270/4500 05121 -1EET
ARR9 985562 -] 1 RESTSTOR 120 Sk ,125% CC TCwa330/+800 a1 BEL215
ABR1O CbTEeb1 T2 L] RESTATOR 13 5% 1254 CC TCea270/4540 a1y BBy305
ARR1Y CoTRLSH TS [ RESIATOR 130 %X L1254 CC TteaY3nse800 LIRF4] 661315
d4R12 0469829909 -] 3 RESISTOR 4,7TK SX ,125w CC TCZaX54s,4857 ol121 uBaTEs
[TLIEY [ FCTLT-) 5 RESIATOR 4,TK S% 135w CC TCw=350/4857 01424 BBUTRS
A8R14 [ PATFELT-2) 5 REJISTOR 4,76 5% 125w £ TCe=350/40857 81121 BBAT2S
LaRgs 0a¥RL33TR [ RESTSTOR 81 5% 12%w CC TCwa270/4%40 o132 BBS105
ABR1G te98=7242 ® i RESISTOR 10¢ 1X ,0SW F TCE0+=109 24548 Clal/8«TOwiQOR=§
AARYTY 069845172 & RESISTOR 13 55X 1258 §C TCE=270/+54¢ el121 881308
LARIB 269845075 ] REAISTOR 130 %X 125w CL TCee330/4800 t1121 [TEB 3R
LBR1% 16983389 q 1 RESTSTOR T5 5% 125w CC FCza270/¢500 e1121 887508
LY-LFT 06993578 [ REJISTOR 51 Sk 1250 CC TCe=2l0/+%00 pi121 885305
agRay 049BSa28 b 1 RESISTOR 19K 10X 1350 CC TCRe350/4857 or1éy BB1031
4aR2a 2190=2489 9 1 RESIITORTRMR SK 10X C SIDE=80J jaTRN 30983 ETS0XS02
LLLFS 06%B.5178 2 1 RESTITOR {,5K &% 135w CC TCa.380/+0%7 01121 BHS2S
ABLY 1826-0372 2 1 {C 5 GHZ LIMITER/AMP 28480 1826-0372
AB MISCELLANEQUS PARTS
03630133 i 2 CONTACT-FINGER .13-WD 09-FREE-HGT BE-CU 28480 D363-0133
380-0970 9 1 STANDOFF-HEX 375 IN-LG 4-40THD 28480 0380-0970
05342-20101 3 1 SCHEW, GROUND 28480 05342-201M

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

Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c Q Descripti Mfr Mfr Part Numb
¢ - escription r Part Number
Designation Number |o| Yt¥ p Code
e 05362=00009] @ 1 #aIN LOOP aMPLEFTER ASSEMBLY 28480 05342a00009
(SERIED 17209
49Cy 0146022084 L] 2 LAPACITORFXD ,IUF +=20% SOvDC CER 28484 0160=4084
fLl4] 0160=0165 8 1 CAPSCITOR=FXD ,058UF +=10X% 200v0L POLYE 28480 016020185
49C3% 0180=0210 & 2 CAPACITOR=FXD 3, 3UF4+=20X 15vDC TA S4209 150D335x0015A2
49Ca Glen=3879%9 T ] CAPACITOR«FXD ,01Uf +«20% 100¥DL CER eduno 0lad=3a7%
a5cy d16o~3879 L4 CAPACITOR=FXD _atUF +a20% 100¥0C CER 28ang albo=3479
L9ts 01801701 2 1 CAPACITOR=FND 6,0Uf+=20% oVOC T4 58284 1500885 R0000A2
19Cy LITY.E3 T80 T i CAPACITORFXD ,0IUF +=20% 100V0T CER 28480 0la0e3ar9
avCy 016p=0301 u 1 CAPACITORSFXD ,g12UF +=10% 200VDC POLYE 28080 [FLTLYS T3]
A9C9 Di16d-0153 a 2 CAPACITORFXD 1000PF +~10f 20aVDE POLYE 28480 0leg=015)
Gy n 0160401860 3 1 CAPACITORAFYD R200PF +~10% 204VOC POLYE 20480 0160w01060
49014 Dileg=a08y L] CAPACITORAFAD, _UF +=20% S0VOC CER 2B8adn t160=a084
49Cy 2 014g«0200 ] 1 CAPACITORSFXD 3I40FF 45X JaQVDC MICA T21%6 OM1SE391J0300NVICR
9Ly R1AG=g2 A 6 2 CAPACITORFRD 22UF+a101 19VDC Ta 56289 15002260901582
A9C (g 0130=0210 6 CAPACTTORSFID 3 3UF+e20X 15VDC TA S8289 1500338x001542
RICYS D160=3879 7 CAPACTIORSFXD ,01UF +=20% 100¥OC CER 28480’ 0160=3879
A9l Heo=015%3 4 CAPACITGRFXD 1000PF ++10X 200VDC POLYE 28480 0160=g153
490y G160-0228 [ CAPACITORFXD 23UFs=10% (SVOE T4 58289 15002262901582
a9kt Olboan13? a 1 CAPACITORSFXD _33UF 420X 25yDL CER 28480 016046137
aotye 0140a3879 T CAPACITORWFXD ,0tuf +=20% 100VDC CER 28480 0160w38719
AoCRy 19020049 2 F3 CIODELINA &, 19V 5y DO.? POR_aw Ty 022X 28480 1902=g00%
A9LRD 19GE»0000 1 2 DICDELSHITCHING 3oV SOMA NS DDa3S 2048 19010040
19LA 1901+004p ] DIOGE-SWITCHING 30V SOMA ZN3 D0e35 28480 1905 w0040 '
49CRa 1902=004% -4 OIODE-INR 6,19y 5% 00=T PD2 aw TC=e 022% 284380 1902=00u9
49L1 F140=-013 5 3 COIL=MLD 10MH Sy Us80 ,2a0X, 7ol GeNOM 28a80 9180=0131
49L2 Fdo=013) 5 COIL=MLD f0MH S JEBp 240, TulLGeNOW 28480 140=013]
a9Ly F1d0=0131 1 COTLaMLD 10MH Sx GF80 240X TulLGaNOM 28080 9140=0131
490y 185320020 4 3 TRANSISTOR PNP 31 POa3poMe FTagSgMM2 28480 1853~0020
93¢ LA530020 a TRANSISTOR PNE AT POaZgome FYmgSoMul 28480 i853+0020
4905 1853=00249 a TRANSISTOR PNE A] POw3Ippma FTE|SaMA} 28489 1853=0020
A%Qa 18580071 H 1 TRANSISTOR HPN 81 PDa300MN FTa2ooMMI 28480 18530071
a49Ry 0757279 o F) RESTSTOR 3 _yal (X 1287 F TCegsaiog 24546 Clnl BaTgalinleF
A9R2 069804123 9 2 REJTSTOR 20K SX _12%0 CC TCoagao/487S oli21 BB205S
A9R3 075740280 3 3 REIIJTOR 1K (X 1250 F TCegemitn g4S4e Cla)/Balpulogl=r
49R0 BT5T=0199 3 3 REFISTUR 21,5K 1% L12%% F TC90ew=100 20548 Cdwl /8uTda2152aF
A9RS 049025184 ¢ 2 RESIGTOR ¢,2K 3% 125w CC 1C9e350/48%7 [ R3] BBe22%5
198y 075740199 3 RESIITOR 21,5K 1% 1250 F TCEQaeaino 24504 ChulrBulQa2|52eF
A9RY 06%Map 23 9 RESISTOR 20K Sx ,125W CC T(oednb/e8T7S 01421 822033
AgRS Db | MY 0 REBIITOR ¢,2K SX 125w CC TCRa350s4887 01121 804622%
49Rq [ TLTEEFYTY 3 1 RESISTOR 383 1% 1250 F TCege=100 26544 CU=1/82T)u503R=F
A9R1 g 0757T=p279 ] RESISTOR 3 16K 1% 1250 F TC2Qe=100 24546 Cldal/0=tpaSibiaf
LN 07570280 3 RESISTOR IX 13X _12%W F TCeOe=jon 24548 C4a1/BaT0nl Q0 oF
agR12 04983150 & 1 RESISTOR 2,37K 1% LI25N F TCeD+=100 2a%4s Caal/BeTie2nTieF
ARRqy 0T5Ta0290 5 1 RESISTOR 6,19K 31X 125W F TCRQe=100 19701 MFUCY sBweTOwt 1O of
ASR1g 075720199 3 RESISTOR 21,%K 1X L1250 F TCoose100 245ds Cilul tBuTudSiafr
49R1s 0757 apata 9 1 RESTATOR 419 1% 1250 F TCaQe=l8] 24548 Caw1/8aTget19Ral
AR 4e 0ef3=1 065 7 1 RESISTOR 1M SX 254 FC TLue%gostyjon 01121 CoLoes
Aoy 0T5T=020% [ H REBISTOR 2K 4X _125W F TCeoesy00 28548 Ca=1/8eT0=2q001 0¥
AOR1A 01570280 3 RESIITOR IXK 1% _125W F TCaOewibo 24548 Loal/@eThalalinf
919 0757028} b RESISTOR 2% 1% 125 F TCs(+=100 2054y Conl/BeTheZ0iinf
498 1820=1325 5 1 TC 9% CMDS BILATL QUAD fte28 CRUOLGAE
19TM 1251 =000 L] 1 CONNECTOR®SGL LONT PIN 1,1dedMeBSCeSE SG 28430 125%1=0600
fLI 1820=1112 [] 1 IC FF TTL LS O-TYPE POS-EDGETRIG 01295 SNTULSTUN
22 1820a0d93 & 1 IC OP AMp B=DIfap 27014 LM3aTK
8% MIICELLANEDUS PARTY
S4gn-904} 6 1 PINYP ¢, BOARD EXTRALTOR 26489 500049043
5009«08%2 3 i EXTRACTOR, ORANGE 284080 UL ETE L)
See jntroduction to this section for ordering information
¥Indicates factory selected vatue
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Table 6-3. Replaceable Parts (Continued)

Model 5343A -

Replaceable Parts

Reference HP Part |c Qt Descrioti Mir
: A escription Mfr Part Number
Designation | Number |0 v o Code
4190 35342-80010 ) 7 1 DIVICE~BY-N ASQEMBLY (SERIES 1720) 2dado 05342=60010 _
d1o€t 018g=§701 2] a CAPACITOR=FND o, AUF+=29X 4VOC Ta 56289 150De88X0000642
&10C2 0180=0106 9 1 CAPACITORF XD wOUF+aZ0¥ &4VOC TA 4289 1500896 X000682
LET: 1= 1 01A0«1T08 2 CAPACITORSFAD o AUF+e20x oVOC Ta L8289 15006ASN000RAR
410Ca J160=3878 & s CAPLLITORSFID 1600PF ++201 J00VDC CER 28480 Olao=3878
4t9cs Gle0=3B78 & CAPACITOR=F D 1000PF s=20% 100yDC CER 28480 01603678
d10Cs C180-3478 ] CAPACTITOP=FXC 1500PF +=20% JngvDC CER 28489 0160=3878
hdjocT 018a=1%01 2 CAPACITORFXD & BUF+=20% &viC TR S62489 150064%x000642
119C8 clBo=1T01 2 CAPACITORF XD & ,AUFe=20X ovOC T2 S6289 1300445x000642
d10C% biso-3878 & CApACITOR=FXD 1000PF +=20% t00VOC CER 28484 albb-3873
a10c10 fle0~-3878 L] CAFACITOR=FXD JOOOPF ++»20% 104VOC CLER 2848¢ 01b0+3878
a10C11 0140-3875 3 ] CAPACITORF XD 22pF #aSX 200V0C CER G+4e30 28480 0i160=3475
410C42 G1e0-1878 3 CAPALITOR=FXD J000PF +=20% 190vDC CER 28480 dlb0=1878
TLILE] Glada3nTE s CapaACITORFXD 1000PF +=20K J00VOC CER 28480 0160=3874
A10C14 cieo=-3078 & CAPACITOR=FXD 1000PF +=20% 100¥vDC CER 28a89 Gleo=38T8
a10C15% flon=3aTe & CAPACITORaFXID 1000PF 4=20X% 100v0C CER 28180 Sl60=3878
119C16 O1e0=3878 & CAPACITOR=FXD 1000PF +=201 100OVDC CER 2Badp G160+3874
ANDCLT O1bpe3ATH - CAPACITORaFXD 1000PF +=20% 100VDL CER 28087 C1b0=3878
L10C18 A1b0=347H 6 CAPACITOR=FXD 100NPF +=20% 100V0DC CER 28u80 ols0=38T78
M10C19 Qlp0=3878 ] CAPACTTAR=FXD 1000PF +=20X 100¥0C CER 28480 Olad=3B7R
410€20 O1bg=3078 4 CAPACTYORLF XD 1000PF ++20X 100¥0C CER 28480 Olo0=34T8
aioc Cl1b0~3BTS [ CAPACITOR-FXD 1000PF +=20X 100VD( CER 28480 0160+3878
syoLy V100=22068 9 1 COTL=MLD 22UH yox GwuS  p9S0X 2SLE.NOM ELTTT: Y 1002268
dioLz 9100=1788 ] 3 CHOKEawIDE BAND PWAXES8( OHMZ 180 MHZ LHRR) VE200 20748
d1oL3 Do~ THA b CROKE«WICE BAND ZMAXSABO CHME 180 MM] o114 Y200 20/48
ajoLg o001 TRR b CHOKE=nIDE SaND FMAXEH8Q (HME 180 “YHZ p2114 yhZO0 Fosa8
a30Ry 06751021 A 2 RESISTOR N oy 1257 CC TCe=Ylo/¢B00 51121 -LITF 4]
LyoR2 0698.59%% 2 1 RESISTOR Sob Sy 125w CC TCadBgsehpn 61121 apse1s
d10Ry 06968073 2 1 RESISTOR 1,46 Sx ,125W CC TCwa350/+8%7 LIR¥ ] 881625
AtoRd 069€a3110 H 1 REJIRTOA 3g0 Sy 1350 CC TCe=380/¢800 01121 B8301%
LibR% 0a9fab2d2 3 ] RESISTOR 12K %% 125w CC TCwa3%0/¢857 01121 aa122%
LiQRe 0s98.334p 4 1 REJISTOR 7% Sy 135w L0 TCee2T0/ 4540 01121 88759S
ST L 069845177 1 1 RESISTOR 820 Sx L1258 CC TCae330/4800 01123 BBs21S
LigRA 0698=T101 5 1 AREIISTOR 3K SX 125w CC FCea3SQ/4B%7 o112t 0R303s
SR LA ] 06985505 1 1 RESISTOR 2,2k S% 129N CC TLea3S0sed%7 0112t 682228
L33 LEY] 06983378 L] 1 REAISTOR 4y Sx 1299 CC TCwe270/45a0 ol1dt apayns
Ay0Ryy beTS=1021 a RESISTOR % 10% _12%W £C TCma330/+800 01121 fig102)
4t197PR) 1251 =04020 Q 1 CONNECTOR=3GL CONT PIN 1,149+MM+B3C«37 3G 2344 1251 =¢500
Ay 18201251 L} 1 1€ CNTR TTL LS DECD ASYNCHRD 0129 SNTALSLTON
Ltz 1820=0430 3 1 1€ MIsSC 170 04T MCa0adpP
YL 1R2Qa006 2 1 IC GATE 1T NAND DUAL 4=NP 01295 INTHTON
Lyova 1R2o=1112 a 1 IC FF TIL LY DeTYPE POS~EDGE~TRIG 01295 aKTaLITaAN
Atous 1820=1225 4 1 I€ FF ECL DaMys Qual QUTIE MCLo2ILP
L19Us 1820=0738 ] 1 IC gNTR ECL AIN OuAL 2848p 1820=57 30
ardur 1A20=0453 a 1 IC FF TTL 9 D=TYPE POS=EDGE=TRIG 0129% SNTLSTAN
410us 1R2O=10429 ] 4 1€ CNTR TTL LS OECD SYHCHAQ 0129% SNTULELAON
410U 1A20=102% 9 I CHTR TTL LS DECD 3YNCHRO 0129% SNTHALILaDN
L1010 18201196 L] 5 IC FF TYL LS CaT¥YPE POS=EDGE«TALL COM 0129% ANTaL31TAN
430U 1820=119% 7 2 1C FF TTL L8 DeTYPE POS-EOGE~TRIS LOM 0129% SNYALBLTSN
AtOU12 1820=18R8 L] 1 1€ PRESCR ECL o471l MC1IZ013L
LR R ] I1R20=1429 a 1€ CNTR TTL L8 DECD SYNCHRO 0129% INTUL 31 60N
430014 1820=1429 L] IC CHTR TT_ L8 DECD $YMCHRO 01295 ANTALSLLON
L10U15 1820=11%8 L] IC FF TYL LS De=TYPE POS=EDGE=TRIG {OM 01298 IRTALIL TN
Ay0uis 1A20-119% 1 1C FF TTL LS DeTYPE POS-EDGE=TRIC LM 91295 ANTHL SIS
007 1B29=11%8 a IC FF TTL L3 DaTYPE POS=EDGE=TRIG LOM 01295 SNTALSLTON
A10 MISCELLANEQUS PARTYS
S000=9043 & \ PINgP C, BOARD EXTRACTOR 20489 S000=9043
S040-06852 3 |} EXTRACTOR, ORANGE 28429 $040=50852

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

Table 6-3. Replaceable Parts (Continued)

Reference

HP Part

Mfr

www.valuetronics:

¢l a Descripti
: . cription Mfr Part Number
Designation | Number |D ty p Code g
a1 0534260011 & 1 IF LIMITER ASSEMELY (JERIEY 1720) 28q89 09392ap00114
Apity 0in0=3879 H 5 CAPACTITORSFXO _01UF +a20X% 100VDC CER 28080 0160-387%
[ 351 ItapaATe 7 CAPACTTORFXD _n1UF 4220t 100V0C CER 28480 0160=3479
1€y 11603879 14 CAPACITORAFXED ,01UF +e20X 100VDC CER 280480 01603879
agtca GLbO=3RTY 1 CAPACITOR=FXD ,01UF +=20% 100vOL CER 28080 G1le0=3879
AYICS 01603879 T CARACITORAFXC ,01UF ++20% 100v0C CER 28080 F140=3879
&11Ce 0180=0a9g e 2 CAPACITORF XD 4BUF+=L0X ovOC Ti 90201 TOCOMOKG0LNLF
IE14) LTI LY [ CAPACITOR=FXD ABYF+=1d% SVOC Ta 90201 TOCAQ4MGRLmLF
dyicay 1961 -0%53% 9 2 | PDIOCE-SCHOTINY 28084 1901-053%
Ay1CR2 1901=0%3% 9 GIOCE=SCHOTTKY 2%a8¢ t901=0535
Ayiky Figheg2al 4 1 COFLaMLD 100NN qox Du3d 950X 2SLG-NOW 268489 ﬂloo-zzﬂ-
L11L2 910002265 ] 2 COEL=MLD 10UK 10X Gmb0 095Dk, 2%LGeNOM 28480 91002205
A3 9100=226% & COTL=MLE 1QUW 10X Q%60 _095DX, 25 G-NOM 28480 9100222465
Afimt 2100+3207 1 1 REJISTOR=TAMR S 10X C SJOE=ADS 1-TaN 26489 HITTO T
4y 1R2 009 8aT102 L] t RESISTOR S,1% Sx 125w CC TCuw3IS0r+887 a1 aB%12%
ALIRY 06965170 [] ] RESISTOR 510 $% 125w CC TCEe334/+800 e1121 BES5)1S
A IRYG 08987464 8 1 RESISTOR 100K SX ,12%W CC TCo=dbb/+B)S 20489 06987900
AL1RE 04983413 ] 2 RESISTOR 100 SX 125N CC TCee2¥Q/+%40 01121 Ba1015
[SSLLT 069825996 2 1 REJTSTOR Sen 5% 125V CC TCe=330/0800 LIRF1 LLITSE
A1yRY 086983111 9 1 RESISTOR 3g 8% ,125W CC TC==2T0/+Sd0 atidl BA500S
AyiRa 06984718% s 2 RESISTOR 220X §% 125" LC TCRabO0/41137 LINT 4! 882248
ALIRY Qe9BeT185 5 REAIATOR 230K Sx 1259 CC TCEendg/+1137 orl21 BO22as
ALIR10 06783113 1 REJTITOR "J00 SX ,125% CC TCAL3ToreSU0 61121 BB1015
A IR 0698aT028 3 1 RESTATOR 94 S ,125% CC TCwa2To/se549 ot121 289108
LT 06751024 ] 1 RESTSTOR 1K 10% ,125W CC TCxw33p/eBog [ERE 3 BB{o21
LIS LI} 06985993 9 ] REZ1STOR B, 2K SX 1254 CC TCme3So/+857 o121 BE822%
AyIR18 21003352 7 t RESISTORTAMR X 10X C 3IDE«dDJ 1«TRN 28uB9 21003352
L117P2 1251=0000 L] 3 CONNECTORLSGL CANT PIN { _19-MMaBAC.SY 30 28480 1251=0600
4111P3 12351=0800 ] COMNECTORSGL CONT PIN 1, 10eMMaBSC-97 S0 26080 12510600
ALTPY 125140600 0 COMMECTOR=3GL COMT FIN 1, 13-MMaBACHT 30 28460 12510600
a1ivt 1826-00b% ] 1 'ic 311 COMPARATOR BDIPwp 01298 SNT2311P
A11U2 1826=0372 2 1 IC 5 GHZ LIMITER/AMP LT 18260312
411 MISCELLANEOUS PURTS
50009043 & 1 PINgP C, BOARD ExTRACTIOR 2048 S000=904a8
SOUOLBER 1 1 EXTRALTOR, ORANGE 28480 54009852
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 o Mfr
Designation | Number |o] Gty Description Code. Mfr Part Number
L1F) 019149360009 [ 5 1 IF DETECTOR (BERiEs 19323 2043y 028343040008
A0y Gleo=3872 n ] CAPACITORLEXD 2 apy 25pF
A12c2 oloorinze |o| '3 | cavacironcexo [iiue 3i30icF,2oovor cee Saegy | Dlstesers
1640-387¢
Alacy 01p0=107a [ 1 CAPACLTOReFXD {g0qop +220% 100¥DE cER 23480 P160=3a7n
Af2Ca clanedars 1 1 CAPACITORLFXO A, 7oy +my 3PP 200VHC Cim 20848y o160=3872
LEE-14 11603879 1 CAPACITORSFXD ,osur +=28% (nOvOC CER 28084 0160=587¢
AL2Cn [FEY PR T R 1) k4 CAPACITOR«FYXD ,0tyr +a20% toayde Ceg L] -
AL20y DlonaX8TY L] 1 CAPAC T TOR=F YD ;oopr +=20% FooyDg CER . §§q:§ ::::,::;:
Al2ce Aroo=2282 0 2 CAPACITOR=FND [&RF pouy BOPVOL CER Deelo 28480 LITY I F Y]
41209 Hlo0e38T% T CAPACITORZFAD ,01UF pupoy t1o0vDE CER 2n984 P160=387¢
LI 47 016922242 o CAPACITORSFKD L6PF 4ofg S00VDC LER (4a30 28480 0160e2262
A2ty H160. 879 H CAPACITORSFXD ,01UF sadqy 100V0C CER 2848 Da}8?9
a12¢12 01500118 7 1 CAPACTTORSFXD J2PF +=10% S00VDE CEq zaue: 2}3023-35
AL2C13 61800890 4 3 CAPGCITORSFYD 65UF+atgX 6yDC T4 952019 TOCABLROOLULF .
AlFEYY [TEY LTY TS L] 1 CAPACITORFXD ,1UF 4a20% Saype CER 28080 01808 08g
Al2Cs 0i40a3879 H CAPACITORSFXD ,0LUF +ap0% 100¥0C CER 28480 D1a0=3879
AlaC1s 2160e3979 7 CAPACITORSFXD ,HIUF ya20x 100¥DC CER 28480 1403879
Aty OtocutATe H CAPACITORFYD L01UF 4o20% 100yDC CER 24480 018063879
AL2C1A C MlaneIRTH 7 CAPSCITORFXD ,01UF 42201 100y0¢ CEm 284900 016043879
Alacte 01603879 T CAPACITOR=EXD o (ur +=20% 100VDL CER 244480 LITL ST FL
AtaCan 01p0=38T¢ 4 CARACITORSFXD L01UF +e20% gooyDC cER 28480 1603879
LYF.4]] 050-3879 T CAPACTTOReF AL L019yF ¢udy 100wDC Cem 26989 LTS TS L)

. ML N120=04%1 s 2 CAPACITOR=FXD LOLF 4e20% 25vDbr Ta 28480 01802049y
[3F14%1 DIADe049] 4 CEPACTTOREXD {QUFse20x 28VDe Ta 28480 LILLEY I'T M
Al3Caq 01%0a0a%0 ] CAPACTTORGFAD SAUF4e10Y 4YDC TA pdeq TOCO AN OOANLF
212028 LELLEL DL a CAPACLTOREXD 6AUF+e10X &VDC TA Yooy TocsasnooemLE
ALgce 1901 2053% 9 3 DI0DELACHOTYRY 28489 1901 20538
A12CR2 19010538 9 NICOEwICHDTTRY 28480 1901=0835
AlaeRs 1901055 e NIDOEwBLNOTFKY 28489 1901205358
AL2CRa 19010000 1 1 DIODESSWITCHING 30v SoMa 2R§ DO.3S 28080 1901 =00
ALy 91102251 ] i COIL=MLD 220NN 10X QNY2 498Dy, 25L6aNOM 289840 100225
22 100-22%0 9 H COILmMLD 804N 14o% Qata »0950% 2% Cangm 28489 9100=22%g
LIFIR] O100w2?%0 L COIL=MLD (B0Nw 10% Qu3d _09%Dx, 25| CanaM 28486 Sote2250
Al2La 00w0308 ] 1 COIL=MLD SONM 20% QA4 ,D9%DX, 25 GeNgM 28480 F1L00=03de
AL2Ls LIET I XY 5 3 COFL=MLD 10UM 10X Qugd ,GO5DX,28LauNpM 28900 9100eg24%
Al2Le 100a2265 [ COILeMLD 10UN 10X ge60 ,0950X, 25| GeNON 28489 M00=2205
MLy 100 =2245 & COJLMLD 10UH 10X dmgo +0OSDX 2L GuiDN E{L] 1] 9100m2255
AtZyn R100a1788 & S CHOKE=WIDE GAND IMaXmaf0 oMM §A0 MHZ LEIRT] VK200 20/08
LYFIT ) go=qTRA [ CHOKERWIDE BAND IMAXwaMQ OHM3 14p MHT [ X3RN Y290 20s48
AL204 1A%59.034q5 a 1 TRANSISTOR NPN 2nS17q a3 1072 Phrm2pomMw oaTyy ST
AyaRy 010HaTt0 .3 2 RESFATOR % 1k sx 125M CC TCua38p/0097 0412y LLEEF 3]

AR 21m0.2489 |9 2 | PESISTORLTANR Sx {aX € ST0E<dDF §otR Ya98y | etsoxsez

Azay (TR TT 5] [} 2 RESISTOR 316K 1% 1254 F TCe04=ing 28ii8n 0690.3457

L JELT] te98ettyy L] H AEILATOR 30 S3 1258 CC TCum2T0/4540 oL BA350%

AL2RS 27570402 1 2 RESIATAR 110 1% 126N £ TCadrelgo 29%4s Cowlt8eThe)|aF
At 2R 075 uoMg 1 RESIBTOR 110 1% 125w F TCR0 40100 245404 Cal8aT0alltaf
ALRY 2100=25T4 3 1 |. PESLIITORTRHUR S4p joy ¢ SICEwAD] tafiN 10%8) ET80X501

Aans 06T 3 1 RESISTOR @1 SX 125w CC YCwe2T0re85a0 LIRY1 Ba9tos

Al 2R9 N675=1021 8 1 RESISTOR 1Kk tox 125w ¢ TCaw13orefgy LY apgo21

LEFLIT 06901984 L} | RESJATOR 100K SX ,f2%n £C TCoadptsenrs 20480 16982790
AL2R1Y 1698285170 q 1 RESTSTOR 510 SX 125K CC Tewa33p/ef00 01l LL3RE]

AR 0698=5174¢ ] 2 RESVATOR 200 SX ,12%W £C TCaw330/+a00 LIRF3] anzoqs

412a11 21p0w2089 ° REAIATOR=TRAMR Sx Jox ¢ BIOE=ADJ 1aTRN 994y ETS0xS02

AL2R14 #75%a044a2 9 | REITATOR 10K 1% 125w F TCRO4el gD FELTTS Cael/BaTinigo2er
AI2R1S 06983457 6 RESISTOR S16k 1% ,12%N £ TCRO4ei0Q 28489 0698=3487

A12R s HTSTL0359T 3 1 REATITOR eh, 1 14 w1250 F TCanswiog FEE1TY Clnl/BaTdab Sl uF
AMapyy LLL LR ST F] & RESIATOR S,1x 5% 21250 CC TCaa3Sp/4087 o112y aA%12%

12818 0694213480 q 1 RESIBTOR 7S SX _t2Sw CC TCom2?0s45d0 aji2y BA7?S0S

[SELIT] 06988386 ] 1 AEAISTOR 82 SX 125w (C TLee270/4880 01121 an8208

A2rae 0¥5Tenig? 3 ' RESISTOR 200 1IN 125w F TeaGsation 26348 Coet/BeTO020{af
ALana1 069823181 5 [] RESISTOR 150 S% ,12% cC TCealloseBpg o1l ap1s1s

A2R22 08FRI g8 4 RESIBTIR 30 SX  )12%« ¢t TeeudTars3840 o111 ARl es

AL ZR2Y 169Ra5]17a & REITATOR 200 5T 128w Timalln/eptp o2y LLELEE]

AL2R20 049A 1118 2 2 RESISTOR 100 5% ,125W (C Tle=330/4n00 LIS T AR30IS

A1 2R2S 0628431149 H RESTSTOR 300 5% 126w CC TCum3S0/¢n0g 6Lt | BAS04Y

an2rey 1251 =600 1] 1 CONNECTOR=3GL CONT P{N 1,]deMM=gaceaz 33 284980 12%1ab800
A12TP2 12510040 [] CONNECTORSIGL CONT PIn 1,19nMMep3CL87 BQ 2894y 12%1w0800
432703 12%1a0bb0 [ CONNECTQR=56L CoNT PIN 1,14=MHap3ledz 20 28089 12510600
Alatpa 12%1=0600 L] COMMECTORe8GL CONT PN (,18=MHeBatey7 g0 28480 1251w0800
AL2TeS 12%120800 L] COWNECTOR=3GL CONT PIN I, |d=vneBSCegy 30 209849 12510809

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

Table 6-3. Replaceable Parts (Continued)

Reference HP Part [c] Descripti Mfr

: : scription ;. Mfr Part Number

Designation § Number (D ty p Code
A12TPG 125t=0800 [} COMNECTORSGL CONT PIN 1, 18eMu=BSLe8? 30 28489 12510000
AL2TPT 1251=0600 L] CoNNECTOReSEL CONT RIN 1 1duMMaBSiesT aQ FITT.TY 125} =0400
ALITRA 125 1=0b00 a COYNECTOR=SGL, CANT PIN |,1deMMeBSCaN? 3Q Znapg 12610600
ALZTRS 1251 w0800 L] CONNECTOR=SGL CONT PIN i, ,18-Mu=uEC-087 80 24480 12910000
A12TPLE 1251=0600 L] CONNECTOR=SGL CONT PIN 1, 18aMMapiCa9] AR 2aNgg 12510600
TP 12510600 [ CONNECTOR=3GL CONT PIN 1,13=M+eB3Le37 84 28988 12510600
A1y 1826400068 L] 1 1€ COMPARATOR PRIN A.0IP.P 04129 BNTRIIP
4202 18260372 2 2 {C 5 GHZ LIMITER/AMP 28489 18260372
45203 18291225 o 1 {C FF ECL D=M/3 DUM. oaTyy Mo10231FP
higUa 182440372 2 ICSGHZ I.IMITERIA 2848 182620312
A1 JUS 1820=074% L1 1 1C CNTR [N .} {1 lavNcuRO HEGwEDGE-TRIG 0129% BNTAL9TN
AlJUs 1520=1322 2 1 TC GATE Y7L 8 HAR QUAD 2=INP o129y ANTAGOEN
al2uy 18201197 L ! 1¢ GATE FTL L8 NAND QUAD 2=1NP 01299 INTAL SOON
Al2Us 1A 01285 b 2 I GATE TTL LS akDeORaINY &uiNP V1298 INTaL BSaN
Aigue 1820=1285 & 1C GATE TTL L8 A%DalORaINV A«lNP 8129% ANTaL 354N
a2u10 IRZom119% 5 2 1€ CHTR TTL LS BIN ANYNCHRO 01298 SNTALBISTN
A12U1Y 18200174 [} 1 1¢ INV TTL WEX 0129% ANTUOaN
M2 1A20wl2%S 0 1 te INY TYL HEX telNP 0129% INTETOEN
&12U11 18201112 a t TC FF TTL L8 D=YTYPE PRYENGE«TRIG- 9129% ANTALETHAN
ALFUYS 1A20s1200 b 1 1€ GATE TTL LS WIND DUAL g=INP 0 29% ANTULAION
AL2UYS 1RZow11%3 ] e CNTR FFL LB BIN ASYNCHRO ay29s suraLhioru

A12 MISCELLANEDUS PARTS
5000043 5 1 BINIP,C, BOARD EXTRACTOR 28484 Sa0ted0ay
Sou0=bA83 3 1 EXTRACTOR, ORANGE 26480 S0d0ebdS 2
1
See intraduction to this section for ordering information
6-20 *#Indicates Eactory selected value
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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 |0 Qty P Code

413 05342-00013 | 0 ! COUNTER ASBEMBLY (MERIES 1720) 28480 053482260013
4130 01&0=3879 T 21 CAPACITOR=FXD ,01uF +=20% 100y0C CER 28480 01603879
aldez 0160=3879 S LAPACITOR=FXD OIUF +=20% 100VOC CER 26080 0140+3ATS
Aricy G1b0=3870 1 CAPACITURFXD _njuUF +=20X 100Q¥DC CER 26480 Dlennlare
813Ca 0100a3s?y ¥ CAPACITORFXD ,014yf +=20X 100¥DC CER 28480 Olbo=187%
(33141 Olboetsts 7 CAPACITOR=FRO ,0JUF +=20% 100Y0C CER 28080 0160=3879
ii3ce 0160=3879 1 CAPACITORWEXD ,010F +=20% {00VDL CER 28480 Hsd=3879
(3814 Gleg=3879 7 CAPACITORFXD g1UF +=zpk (OOVOC CER 28484 LY T YA
A13C8 0lb0=3ATY T CAPACITORFUD _qIUFf +=20% L0OWBC (ER 20484 0l6ce3BTe
ALMEY 40=3879 7 CAPACITOR=FXO _01UF «=20% 100YDC CER 268480 0160=3879
L1340 M1hoa3ars 7 CAPACITORLEXD _01UF +a20% 100¥DL CER 28480 V160=38T9
135 411 Ybte3aTe ¥ CAPACITORSFAD ,GQUF ++20% 100VOC CER 26489 0160=3187%
413012 Olbo=TBTY T CAPACITOR-FXD _01UF +u20X LDOVOC CER 20480 01503879
4135013 01kd=3879 H CAPACITOR=FXD ,01UF +=20% 100VOL CER 28480 014603879
413018 Qleg=347% T CAPACTTOR=FXD _o1UF +a20X 100¥DC CER 28480 D140=3879
A13CHS 0140=3679 ? CAPACITORFXD _41UF +220% 100V¥DC CER 28480 0160=3879
41318 Glho=18T% 7 CAPACITOR=FXD ,01UF +e20X 100VDC CER 28489 al60=307%
hi3c? 0160=18T19 T CAPACITORRXD ,01UF ++20X 100VDC CER 28489 di40=3879
413018 Ulbn=3RTY H CAPACITOR=FXD _01tf +=20% 100¥DE CER 268480 Olédeinre
(30141 H160=3879 T CAPACTTOR=FED _91UF «w20X t00VDC CER 2848p 0160+3879
413C20 018ga) T4b s 1 CAPACITORFXD {5UF4=10% 26V0C T4 S6289 15001%0x902082
YT 01603879 7 CAPACITOR=FYD ,CIUF #e20% 100VD( CER 26489 O16gw1ATY
413032 0180=01086 9 2 CAPACITORF AL £oUF+w20% oVOC T4 s628% 1500604000682
A1 32y 016638719 H CAPACITORSFND _oJUF +e20% 100¥DC CER 28480 01603879
113029 0180=0104 A CAPACITORSFXD §0UFte0X &¥DE T2 56289 150D606X000682
(YR 1401 19010040 1 2 LICDE=SWITCHING 3oV S0Mi4 2HS DO=3S 26480 190100480
A13LR2 1901=06048 1 DIODE=SNITCHING 30V SoMA 2N§ DOL3% 28480 19010040
A3 Sina=17188 & 2 CHOKE=wlDE BAND FHAX®H8G OHMD 18O MHZ Q214 YRZQ0 2ura8
AyILp no=1788 ] CHOKE=NIDE BAND IMAXZLE0 OMMA 180 MRZ LEIRY ] VKEDD 2or4d
24301 1nSdapg?y T 2 TRANJISTOR NPN 4] £Ox3goMe FTRQpQMNZ 28480 1850=9074
A1302 18540071 H TRANILISTOR NPN AT $Oa3O0OMw FYR200MHT 2848¢ 185a-0071
413R1 1810.005%5 5 2 NETHORN=REY 9=PlH«3IP ,15+PENSPCG 28489 1810=00%%
443A2 04830725 2 & RESISTOR &,7 5% ,2%W FC TLeeagoseTo00 o112 CourTes
413R) 06834728 2 RESISTOR 4,TK 5% ,25W FC TCmedaqoseY0q o112 CR4T2S
d13na 05835115 b 4 RESISTOR S10 Sx ,2%W FL fCesdaposeb00 01121 4135}

A 3RS 18100058 5 HETWORK=RES YaFINaSIP ,15.PINCIPLG 28480 1810+005%
Ay3Re 06832228 3 1 RESIITOR 2,2k SX 254 FC TCO=dd0/+700 ott2] £8222%
L3Ry H605-0725 H REJISTOR 4,7M SX _2%W FC TCA=ulgs+70q D112} 4.1 F L]

AL 3RA T8 3 =47 2% 2 RESISTOR 4,76 Sx ,25W FC TCwed00/+700 01121 CBuT2Y
A13R9 16831025 9 2 RESISTOR 1K SX 25w FU TCR=800/+800 o112y coéjo2s
413R10 0683e103% 1 [} RESISTOR 10K 5% 25w FC tC®=d00/+700 o2 Cé103s

[$) LIT] 068302725 2 RESIZTOR 4,78 5% 254 FC TCRea00/4700 oLt CBarzs
A3y 2 0bB3a163% ? 1 REJISTOR 16K S ,25W FC T{wagads+8g0 ol12% €H1638
43813 GuB3mp02s5 7 ] RESISTOR ¢,8M €% _2%m FC TCowydor/e700 o112 85828

A 3R 0683=2715 [] 1 RESISTOR 27K SX 25K FL TCm=400/+800 o112t CPaz3s

LEE LI Ge83a0125 2 RESISTOR 4,7K S ,2%W FC TLe=400/4700 a2 CRar2s
AL3R1S D683=103% 1 RESISTOR 10k S% ,25W FC TCawd00/+700 01121 cB103%
A13Ry7 04l Imp8 25 T REJIATOR s .@% SX 250 FC TCRqOB/+700 1121 [4-T¥F1]

A iRy 068301035 1 RESISTOR 10M SX 25w FC Tewednos4700 01121 GB103S
LIRLIR 16633915 0 t RESISTOR 390 Sx ,25W FC TCa«d00/4600 01321 [1:FLIH
LIRLFL ie83e1215 9 1 RESIATOR 120 Sx ,254 FC Tewedng/edoo o121 ce1ays
atdnzy 0683a1035 1 RESISTOR 108 5% 250 F{ TCae=dp0/¢T00 oIty CEL0ES
413R22 06832015 9 1 RESISYOR 200 5% ,2%W FC TCa=d(0/+600 1321 £B201S
a13azy 06A3=3325 b 1 RESTATOR B 3K S ,25W FC TCawd00/+704 ot121 CB3352%
A13R24 GoBte5125 8 1 RESISTOR S,9% Sx 25w FC TCE«dnD/¢700 el121 £B%125
813828 D682 T RESISTOR &, B8R 5% _25K FC TCsek00/+700 01124 [4-TYF 2
At3R2e 96836825 ? RESISTOR 5,8K X 25w FC YCwe=a00/4700 LERF 3} Coe2%

AL IRAT 0bA3=103% 1 RESISTOR 10N SX .25 FC TCaw~aggseton n1121 85038
&13R28 06683.1035 1 RESIJTOR 3OK 5X 250 FC TCx-400/4700 o1ty CA103%
Ay13R29 0683315 ¢ 1 REATATOR 130 Sx 2% FC TCw~000/4600 a1l CHI31S
L13R%0 0663-5115 & RESATSTOR S10 S .afw'l FC T{x=agn/+a00 fi121 cos11%

& 3Rx1 06833115 q ] RESISTOR 130 5% 258 FC TCaa800/vé00 Q1121 CE31s
[YRLIT 048%=1025 9 RESISTOR 14 SX ,26W FC TCm=300/4400 ol ceio2s

A1 3033 0583+5115 6 RESISTOR S10 5% ,25W €C 7CEat00/4800 1121 Ces11s
A13R3Y 6e23a85115 6 RESISTOR $10 5% 254 F{ TCRa800/4600 01121 CBS11%

Ly 3ye 1251 0800 ¢ & CONNECTORAYGL CONT PIN 1,14=4MB3Cas? 3B 208480 125t=0b00
Aydype 1251=0800 [ COMNECTOR=3GL CONT FIN 1,14=MMeBSCes? AQ 20480 1251 =0600
APETPY 1251=0600 ] CONNELTOR=S6L CONT PIN {,10+MMaBSCa5Z $Q FI-T1.1) 1251 =0600
A3TRPY 12510600 0 COMNECTOR=SGL LONT PIN 1, 1d4«MMoBIC=87 50 28480 125120600
A13TPS 12%1a0600 ] CONNECTOR=SGL CONT PIN | jdabMapiC.227 80 28q89 1251 =0400

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
¢ ! Numb, o| Qty Description Cod Mfr Part Number
Designation umber ode
A1 3Tee 125t w0800 [ CONNECTOR=3GL CONT PIN 1,14=MMepSC=3? 3G 20489 12%51=0800
a13¥re? 1351=0604 0 COMMECTOR=SGL LONT PIN §,1deMMaBSC~5Z S0 268084 1251 =0400
a137re 125120600 [ CONNECTOR=86L CONT PLIN |,18eMM-BSC=37 S0 28480 1251+0400
T ey 182000638 | 7 2 ] I¢ curr wos DECO 20080 | 1820-0634
L3R TH] 1B20=06%a 7 IC CHTR MBS DECD 284580 1820=0434
133 1820e1199 1 2 IC INY TTL LS HEX JelnP 0129% N7, 804N
AydUa LA20=1112 a 1 IC FF TTL L3 DeTYPE POSEDLE=TALG 3129% SNTYLITaN
a13us 18201238 9 u 1€ MUXR/DATA=SEL TTL LS quTGeialINE DUSL 81298 SHT4L9253N
a1iUs 1820=1210 9 1L MUXR/DATA=SEL TIL LS 4=TOajelINE QUAL 01295 SNT4LEZSEN
[YR1] 18920=1199 | IC INV TTL L3 MEX 1=INP 24295 SNTHL 04N
AL3ue 1820=1197 s 1 IC GATE TTL L3 RAND QUAD 2=INP 01295 ANTALIOON
a1u9 1939-12%8 9 IC MUXR/DATASEL TYL LS daTOuiaLINE DU4L 01295 INTALI2SIN
[T Y 182041238 L3 1€ MUXR/DATA=SEL, TTL LS quTOsjwi INE DAL 61295 SHTUL92S3IN
a13un 1820=19%0 2 1 IC GATE £CL CRNOR 3=INP 0aryy ME0212P
M3Uq2 1820-1225 4 2 1C FF ECL OeMss DUSL nary3 MO10213F
Arluis 1820=1251 ] [ IC CNTR TTL LS OECD ASYNCHRO 01295 ANTULS 196N
L1dyga 1820«12%1 & IC CNTR TYL LS DECD ASYNCHRO 01295 AINTHELSEYEN
A 3ns 1A20=10%2 s t IC XLTR ECL/TYL ECL=TQ=1TL GUAD 2-INP 04713 HC10125L
A1dute 1820-122% ] IC FF ECL DeMzy OUbL 04713 MC1023)f
H3ne 10291259 6 IC CNTR TTL LS DECO ASYnCHRO 01295 HNTULY 96N
4ty 182021251 s I€ CMYR TTL LS DECD A3YwCHRO 41298 GNTALINITEN
413 MIYCELLANEQUS PARTY
So000+%043 [ 1 PINIP . C, BOARD EXTRACTOR 28489 S5004=904)
S040=6452 3 1 EXTRACTOR, ORANGE 28480 $040=6852
See introduction to this section for ordering information
6-22 *[ndicates factory selected value
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. Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c| 4 _— Mfr Mf ber
: ! De . r Part Number
Designation | Number |0} 9% scription Code
i1a 15311=a00d6 {2 1 PRAGCESIOR (JERIES 1913) 28940 053a3=0000¢
AbaCy rigceatare 7 12 CAPACITOR=FXO 01UF +o20% 100¥DC CER 2a400 0140=3879
AtacCo 01403879 7 CAPACHTORSFAD 31UF +a20% 10OVDC LER 2pd80 H160=3870
AlaCs 0lena31819 t CAPARCTTORFRD LOLUF +=20X 100V0C CER 28489 t160a3879
Aracy Alana=3AT9 7 CAPACITOR®EXD L0LUF ++20X 10QV0C CER 28984 ¢160=3879
ALaCH LRLITETTY ® 1 CAPACITORSFAD [oUFsmioX JGVOC Th 28088 RARTGAIALOK
slace 41600570 LA E 2 CAPACTTORFXD 220PF +s20% 100VDC CER ‘20932 SpRIEMLDOR02M
A1aC10 n149=3079 ¥ CAPACTTORFXD ,01UF 420X 100VOL CER 2808n 01b0=3879
h1aC1 0le0=n570 9 CABACITORSFXD 220PF +a20% 100VOC CER 20932 SOFUEMLOORDZZIM
atact12 tlp0a3879 H CAPACITDRe# XD ,01UF +e20X 100VOC CER 28480 01a0=3879
Alacyy olan=387T [3 ] CARACTICHeFXD 100PF +=20f 200¥DC CER 2pd84 Hbte3nT
atagew 81803879 ? CAPACITOR=EXD 01U +=2D% 106VOL CEN 20480 0180-3874
ALACES olaz=0lon ° 1 CAPACITORSF YD &OUF+=20X 5¥DC TA Sa289 L500a08K000002
AvaCis ¢leow3879 7 | cAPACITORSFAD giuF »=20% 100VRC CER 28980 01603879
A1aCy? 01603879 H CAPACITORSFXO ,01UF #+e20X 100vOC CER 2a980 01b0=3879
LTS IlanaVAT9 T CAFACTTOR=TED L0LUF +e20X 100VDE CER 20480 G1460a3279
A14C20 01803879 7 CAPACITORSFXD ,01UF +=20% 100VOC CER 20480 01603874
k Ayaga) 0140387 14 CAPACITORSFYD ,01UF +a20% 100VDC CER 26440 0140=3879
T ALaCa2 a1&80=43%0 1 1 CAPLCTITORFAD BAPF +a%1 Poov¥DE CER Oea3l FLE 1] o6t 350
A14CRY 1901 =0040 1 2 DJODELANITCHING 30V SoMh NG DO.1S 28400 19010040
ar1alw2 1901e00d0 1 NICDE=INITCHING 30V SO0MA guy DDwdS 28480 190120040
[RET-) ] 19010535 L t BIO0E=SCHOT THY 28480 1901-033%
LI S10vadRb6B % ] COJL~MLE 22UF JnX UWAS 0950y, 2%LGaNOM 28aap o H0=2208
AfoL2 a1g¢=1¥aa S 1 CHOKEHMIDE BAND IMAX®sBO OHMA 180 MHZ LHIRT VK200 20,48
sLaRy tR10-02T19 5 2 NETHORKmRES 10wSIPU T OHM X 9 LINF4] 2104472
ALaRR 0090 TENZ 7 5 REAISTOR &, 64K 1X ,0%w F TLROw=100 FLL Ciwi/B8eTOmabNlG
419RY 181020279 5 NETWORK®RES 10«3IPU,7K OBM X 9 0s121 2104872
ApaRa A69R.T20% ] 1 RESISTOR 511 IT 05w F TCEQ4=100 2a%i14 C3wi/B=Toeb] IRl
a1ees 14981200 ] 2 RESISTOR 31,6 IX 05w F TCEO4e109 2a%as CI=l /BuT00e)|RbuE
A uRy ne98.T200 5 RESTATOR 31,46 1% ,0% F TCedselon : 24348 Clel/8aT00e3]Ro=G
[SEL L FTSTS FLT ¥ RESTATOR 4 _adx X 05N P TLudsnq0d 2uSky C3el/BeT0edéllnG
Mars 0099=T352 ? RESIATOR H, 64K 1X ,O05M F TCad+=100 2u34e C3wl/BeT0ndbdleG
a1aRre raga+7252 7 RESISTOR A 68K X 0K F TCED4={00Q 245498 Lael/BeTReqpal=G
B sramye 169827252 ] RESIBTOR q 64K 1% _0SW F FLaC+w)o0 2uSig CIw1/8nTOndbdlwG
'g [3ETT]] 06887208 ? ] REAISTOR 2,15 1% 05w F 3Ca04=100 20544 Ciwl /8210w S
: Aatey (3T V] ° " TERMINAL «8TUD EGLeTUR FRESS.MTG 28484 0340-1682
: ALare? 0360al6A2 [3 TERMINAL=STUD SGLuTUR PRESS«MTIG 20480 03atelnB2
: ALaTRY 0360182 o YERMINAL=ATUO §GLaTUR PREZJeMTG 20480 0360m1082
; Alatpa 0340=1682 [ TERMINAL=8TUD BGL~TUR PRESA=MTE 280980 0360e1682
B14TPY 03401682 o TEPMTHAL=3TUD SGL=TUR PRESA=MTS 28480 0t401bB2
; !
i a14TP6 D3a0=16A2 [ TERMINAL®STUD SoLeTUR PREAJ=MTG LT 036016082
H Aate? [ FETETY F) [} TERMINAL=STUD ALL=TUR PREASMTG 28486 0lb0a1b02
AlaTPn 034u0el8R2 0 TERMINAL=STUD SGL=TUR PRESS-MTG 280480 0latelan?
AlaTey nleoatbA? ¢ TERMINALBTUD SGLeTUR PRESI.MIG 284980 03hdelbB2
- A1aTP1O [TV TY P L] TERMINALeBTUD SGL=TUR PREGI=MTG 28080 0380=lbB2
-4 alarety 03s0e1462 » TERMINAL=ATUYD AGL-TUR PREAA=MTE 24480 0360=1bb2
1
5 ALaug 18202206 3 1€ MISC TTL L8 03298 AHTE BEMON
P LS LILIY 18201917 1 2 1¢ OFR TTL LY LINE URYR OLYL 01298 ANTULB2A0N
"] Arauy 1R20=1917 1 1¢ 8FR TTL LS LINE ORVA OCTL 41298 Su74LI2a0N
' Aratyo 1820=14R0 3 ] IC MICPROC NHOY Bemlt 0471y MCAB)OL
-3 LIPS 1R2g=1214 3 3 1€ DCOR TTL LS 3=TO=BellME 3=INP 11295 BNTALOLIEN
W ssnz 1A20=2036 7 1 It DRVR NMO3 CLDCK DRVA oa?13 | wges?sL
B Atauny 1R20=1P02 7 H 1€ GRATE TTL LY NAND TPL J=INP 01298 aN7aL3foN
: Alsia 180201218 3 IC CCOR TTL LY 3=TOmBafINE J=NP 01295 SNTOL 138N
ALosUgs 1A20a1492 H 1 gC BFR TTL LY INV HEX LeIwP 4129% ANTHL 3368AN
Alauis 1920=1281 H FH 1C DCOR TTL LS 2«TOe8=LINE DUAL 2=]N® at29s SNTOLSLA%N
: LILITER t820m1218 3 IC DCOR TTL LS 3=TOwdmLINE Y=IN® 01398 BNTULAIINN
Al4U1a 1820=1140 & 1 IC GATE TTL LS HOR QUAD 2aINP 01398 SNTALA02N
K Alause 1201199 1 2 IC INV TTL LS HEX |«INP 01248 SNTUL 04N
X Afauge 182001202 L 1C GATE TTL LS NAND TPL JaINP 01298 ANTALILON
Sayuyy 1820a1281 ? IC DCOR TIL L8 2+TO=dalIME DUAL 2=INP 01295 SNTALITAIN
© Aaugs 1R20e111d L] 1 TC FF TYL LS Da¥¥YPE POJEDGETRIG 01298 SNTUL3TAAN
Aoy (8201197 L] 2 10 GATE TTL L8 WAND QUAD 2eINP 01295 Ak T4 SaoN
AL4U2a 18201199 1 TE INV TTL LS HEX p=INf . 01298 INTALB0AGN
LRLITFL 1820=1107 9 TC GATE TTL L9 WAKD QUAD 2eINP 0129% AnTaL 800N
1ax0)10 12n0w0582 4 1 SOCKET=IC 40=CONT OIP=SLDR 28489 12000552
Mawur2 12000473 3 t SOCKET=IC 16=CONT DIP DIPaBLON 28080 12000473
=8 Avayy 0810=1142 4 1 tRYSTALeQUARTZ 4,00000 MHZ 28480 pajleltag
ALl MISCELLANEOLD PamrTs
$000«9003 & 1 alNgP L, ADARD EXTRICTOR 284980 000900}
504500852 3 1 EATRACTOR, ORANCE 28880 |’ S040es8%52

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

Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c - Mir Mfr Part Number
Designation | Number |o] QY Description Code
LI T 45343=60010 | & ] wEMGRY & BWEEPER CoONTROL [9ERIES 1932) 28280 05335=000148
Ately 41603879 1 18 CAPACTTORSFYD L01UF +=20% 100y0C CER 28460 01464+3079
Aac2 nipo=sare T CAPACITORFXD L01UF +e20% 100VDC ‘CER 208960 0140-3879
A16CT 0lpu-3874 r CAPACTITOR=FXD ,01UF +w20X 100VOC GER 28440 aLada3f?e
htela Gla0ein?R 7 CAPACTITORSFXD ,01UF +220% 100VDE CER 20480 01603078
AleCs Oleneddre ? CAPACLTOR=FXD  0LUF +e20% 100¥0C CER FLLLT] Q1803879
ii4Ca H140387% 7 CAPACITORSFXD _GIUF #=20% 100V0C CER 20480 01403879
LIt 34 0lace3aTH & 1 CAPACITORSF XD 1060PF +=20% 100VOC CER 2e480 0160=38T8
ALeCB 0lavalsre ¥ CABACITORFXD ,01UF +=20% 100w0C CER 26480 01403879
atete StatelnTy H CAPACITORSFXAD L01UF 42201 10aVDL CER 2a440 ojebedara
Apstio oiace3879 7 CAPACTTORSPED ,01UF +a20% 100VDL CER 28080 01603819
Atatin 0140-3879 ? EAPACITORGFXD ,QiUF +a20% 100VOC CER 20480 01503879
ALeCL2 0180e387¢ T CAPAL)ITORF D LO01IUF +=20X% 100vDC CER 284489 01e0=3079
I SL13R) 0ibta3in?e T CAPALIYOReFXD 0IUF 4=20% 1h0yDC CER 28480 ojel=38T9
A18CES LILY TN TY 9 1 CAPACITOR=FXD HQUFe=20X oyDC T4 S0d89 15000000000082
Atel1% 01473879 b CAPACITORSFYD ,01UF +=20% 100VDC CER 28449 0160=3879
ALaCLy olpaelATS 7 CAPACITOReFXD ,01UF 420X 10OVOC LER 28980 0l40=587%
TS 1% 4 0160a3BTY ’ CAPACITDAFXO L01UF +=20% 100YDC CER 28480 016043879
AJaCLbN alane3879 T CAnACITORaF XD L01UF +a20Y 1D0VOC CER 20084 aiede3879
LT3 4R 1403079 H cAPACITORSFID ,0luf +=20% 100v0C CER 28489 01603879
Alacae 018003687% 1 CAPACLITORSF XD (01UF +=20F 100VYDC CER 28080 01803879
Alslry 19010535 L) ? DIODE«ACHOTTRY 28480 1301-053%
sL6LR2 19010538 - | 9 DIODE=SCHOT FRY 24480 1901.0538
a1aly Q100-1T88 [ 1 CHOKEQWIDE BANG IMAXGABG ONM3 140 MHMZ LEIRE ] VK209 20,08
A1eRy 01570394 ! F AEAISTOR 53,1 1% 129W F TLEdteqd0 2034s Clal/BaTpaS R]=F
A pR2 089031585 1 2 REATITOR o ik 1% ,12%N F TCan+=109 2450 CluisBaTOudsnlef
AtaRy a757=0394 L} aEAIATOR S1,1 1% 125w F TC804=100 24%48 Cén)/BuTOuS 1Rl aF
aloRD 00P8.315% 1 REBISTOR #, 84K 1% 125W F TCRO+eldo 24548 C4at /BaTOulbl | oF
Alatpy 1251 w0600 [] 135 conNECTaReSEL CaNT PIN 1,14evMeBsC=d] 30 20480 12%51=0800
ALOTP2 12510000 [ CONMECTOR=3GL CONT PIN 1,13MMeBSCe8Z 38 28480 129100600
ALATPY 1251204600 [] CONNECTOR=AGL CONT PIN 1,1d0aMMenSCaBZ 30 28400 1251w0800
AstPn 125120600 ] CONNECTOR*SGL CONT PIN 1,1d=MMep3Ced? 30 20980 t751a0000
ALATPS 12510800 [ CONNECTOHBGL CONT PIN 1,.18«MMapiCa3T 30 28480 12510600
AMaTPo 12%1«0400 [ COMHECTOR=8@L, CONT PIN 1,140=MMeBSC=82 30 2849480 1251=0400
AletPT 1281 =0600 a CONNECTOR=8GL CONT PIN 1,10=MMey3C=37 30 288809 12%91=00600
DL 12%51=0600 n CONNECTOR=30L CONT PIN L, 10eMN=gateS? 30 28489 1251+0600
416TP9 1251 =0600 0 CONNECTORSGL CONT PIN |, qeMWepiCal? 80 26089 12510000
AtatPig 12610600 [} CONNECTORSEGL CONT PIN 1, 14+MM=B3C=92 30 20480 1251 =0600
AaTR1 12510800 ] LOMNECTORSBGL CONT PIN {,1deMHaBSC037 84 28480 1251-0600
AlaTPL2 12510600 0 CONNECTORWSGL CONT PIN 1, jdaMMBSCedZ 80 28480 12510600
t1et013 12%1=0840 [ CONNECTOR»EGL CONT PIN 1,19eMMaBSCead? 30 28480 125120000
Aol 18202075 a 1] tC MISC TIL LS 01298 SNTHLAZASN
ALbyy 10201107 L3 2 1C GATE TTL L3 NAND dyAD 2-INP a1Z9% SNTALSOON
atavs 1830e1149 1 1 16 INY TTL L3 HEX feINP 01298 ANYALBOAN
Atsle t1A18.1038 2 1 1€ NMQS 32K ROM  4S0en3 345 20880 (41801038
LIT LR 18201216 3 3 1€ BEDR TIL LY 3eTOeBaLINE 3=INe 0129% BNTULAEIAN
Ajaln 1A20a1218 b] 1€ DCOR TTL LB 3aTOefalINE JeINP 01R9S SNTalLd 3N
LENI] 18184089 3 t TC NMOY 32K ROM  U30.NS a8 28480 1818«1039
AlsUr0 1AZ0=1201 s i 1€ GATE TTL L3 AND GUAD ZaTNP 01299 SNTOLBOBN
A16U41 1618=0197 2 2 IC NMOS 1K RiM JTAT doQP=Ng Jeid 30338 AMR YL 1180C
Alaui2 142021217 H 2 TC GATE TTL LS NAND Belne 44298 SNTALBION
AlsU1y 1820-1207 H 1€ GATE TIL LY NAND SeIyP 0129% SNTAL 330N
Alatiga 1R1A=0197 ? 1€ NMOS 1K RAM gTAT d400=N8 3=§ 34338 AW9IL118DC
A1oU1S 1720m1197 L} IC GATE TTL LS NAND QUAD 2=]NP 01299 SHTULSOON A
AL6ULS IA20=11142 8 1 1€ FF TTL LS D=TYPE PONEDGE-TRIG 0129% autaL s TN 4
Alsn? 1B20=1218 3 1€ OCOR TTL L9 3aTOo=BelLIkg J=Ine 01299 ANTHLE 13BN :
AlalUge 182041491 s 1 16 BFR TTL LY HONaINY MEX jaINP 01298 ANTALAIHTAN 4
A1enus 120420565 9 2 SOCKETaIl 20wCONT OIPeSLDR 28480 12000508 a
416449 12000565 9 JOCKETeIC 2a=CONT ClPa3LOR 28480 120020568 :
Atle MISCELLANEQUS PARTS 4
£000=9043 & 1 PINIF,C, BOARD EXTRACTOR 20480 [TTT I TEY »
Soaves8al | 2 1 | extRagtoRr, p,c, eOLRD 28480 | soda0essal '
)
I
[]
]
4
i
See introduction to this section for ordering information
6-24 *Indicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A

Replaceable Parts

P L§
Reference HP Part |c Qty Description “C"gd Mfr Part Number
Designation | Number (D e
a1y 4540840007 | 3 ] TIMING GEMERATOR (AERIE3 1932) 244988 0534%«40007
ALTCy 3601879 7 19 CapACRITOR=FXD ,01UF +=20% 100v0¢ CER 28480 0140+3879
ALTC2 0160=3879 T CAPACITOR=FXD ,01UF +a20X 100¥DL CER 28480 01603879
AYTCY a180=3879 L CAPACTTORSFXD (QIUF +a20X 100VDE CER 28480 014023879
417Ca tlanra3nTe ¥ CAPACTTORSFXD ,01Uf +=20% 100¥DC CER 28480 01603879
MTCS 01403479 7 CAPACITORGFAD ,3|UF 420X 100YOC CER 28480 01 60=3879
A17Cy Jlg0edare 7 CARACITORSFED ,QIUF +a20X tOOVOL CER 289p0 01p0ednTe
a1yCY LI redy ? CAPALITORSFXD ,0IUF +a20K 100YDC CER 28480 01403879
d11Ca AladeLBTS 7 CAPACITOR®FX0O ,QIUF +=20X 100VD{ CER 28480 Ota0n3IATY
437CY cieted8T9 7 CAPACITORFXD ,01UF +=20% 100VDL CER 28480 01 40e 4TS
Af7C10 0160=1879 Y CAPACITORRFKD ,01UF sm20% 100YDE CER 20480 ate0=3879
L3R 0160=38T7¢ ¥ CAPACITORWFXD ,0IUF veldx 108VDE CER 28084 01603879
A17C12 01460+387¢ 7 CAPACITORFXD ,01UF +u20X 100VDC CER 28480 010603879 ’
MITELY 01503879 ? CAPACITOR=FXD ,01UF +=20X 108VDE CER asasn 0140=3879
At7C1a Gla0einTe b ! CAPACITOR=FXD ,0JUF +=20% 100VDC CER 28480 01503879
LR =481 016043879 ? CAPACITORWFKD ,01UF 4a20X 100VOL CER 28480 01b60=3879

(| strcis 01603879 7 CAPACITORFXD L01UF +=20% 1ODVDL CER 26440 01h0n3879
MY 01601879 7 CAPACITORWFYD ,01UF +a20Y 100V0{ CER 20480 016043879
ATCIN 91s0=38T9 ? CAPACITORSFXD ,01UF +e20X 100YD{ CER 28480 01603879
241 QLeu=ARTS 1 CAPACITOR=PAD ,01UF ++20% 100VDC CER 28489 0160=3879
&) Y20 01 R0w029 L3 1 CAPACITORWFXD {UF+ajol ISVOC TA 56289 1500105X903%42
(1% +]] LTIV TT. TS 9 1 CAPACITORWEXD 40UF+=20% 4VY0C T4 Sa2se 12004 08X 000482
Hrtet 190231082 L} 1 AyoDEaINR 12,1V 5% Cow? pOB AW (LE4 04K 20484 19023182
ALTOY 10540540 9 1 TRANSISTOR NPN 31 OARL PhelioMw [ 1255} NAg AIZ
LY 3T 18550048 2 1 TRANSISTOR PuP 81 pPhagiomMe FIN2SOMHZ 204080 {A53400%%

AR AL T260 7 7 REJISTOR oK 1E 05n F TCuoeaiGo 20548 Cinl/0uTDa 00T
At IR2 at90=T200 ? RESTHTOR KOK 1% 05K F TCwO+alOp 24%48 Cle} /6aTOm[002=G
ASTRY 06987380 ] RESTATOR 10K 1X ,0%W F TCeO+alOD 20%48 Clel/0etdnl02e(

P 4 TRa 16907219 & 1 REBIITOR 198 1% 05K F TCedeeiOd 2q%4s Clat/BulOe|F4ReE
AtTRS Me9RLT214 T 3 RESISTOR LK 1% 05w F TeEpe=lon 20348 ClelsBuToalio]ag
417Rs POIALTR2L0 1 RESISTOR 10K 1% 05K F TCeQ+eiCd 2454¢ Cleli/0elpeldo2at
ASTRY 16907250 7 RESIATOR 3OK 1% 08w » TCwOee]00 FIETTY CYel/0-T0a]0DRaG
A17RE 0698aT260 7 REJISTOR 10K IX 05K F TCmowalto FLLTIY C3=1/8T0n1002a6
&17PQ 04987250 ? RESIOTOR Lok 1X 05N F TCe0sel0g 24548 Clelsr8efpalog2ed

1 sireme peoAaT2as A L QEAISTOR 2,57k 1X 054 * vlmoe=100 24546 C3=1/8eT0a23 16
aq7R1y 0698.7249 2 a REATATOR 3,48% (X 05K F TCo04m10D FIL YN C3el/BeTtalapied
a1rRI2 054987253 a L RESTSTOR S,11K 1% 054 F TCRO+eiDD 24%48 CIn1/0aT0=811{=5
ALTRIY 65981234 7 RESISTOR tK 1% 05« F TCEO+w10D 2u5ae C3el/0aT0nltoleG
ALYR1 065827248 r RESJITOR AN 1% 05w F TCHO4=100 FIAYTY Cial/8aT0el0lap
a1TR1S 06987253 a REAISTOR T, 11K 1X 0SW F TCub4=s10d 24548 CieirB=TOnSill=G
A1TRIS ob98aT20% 2 REJTITOR 5 48K 1X 05w F TCaO+=)of 20%48 C3v1/3eT0a308] 0
A1TRyT 059R=T2a5 & REITITOR 2,37 1% L05W F TLade=100 23548 CSe1/78=T00237 126
ATRYS 0696=T283 L] RESIATOR S5,41K t% _0SW F TCeOe=|00 2a%4b Clal/BeTOwS1]eG
ALTRY? 06987249 2 RESISTOR 3,98K (X 05w F TCaOswiod 2a54es Crel/8aToeladleG
A§TR2Y [TLLEEF I a REJIATOR 2,37K JX 0%¢ F TCRO4miOg 24546 CIel/8=T0agitet

't ALTRY) 069827253 8 RESIITOR S _J1K 1x _oSw F TCRO4ul0q 24%46 C3ni/8=TosSi1ek
Ayina2 Go9RLT24% 2 QESLITOR 3,048K 1X _o%w ¥ tCwlsa| 00 24548 Clw]/8eTOonB4d]wG
AL TR2Y 10937208 a RESISTOR 2,37K 11X ,0%¢ F TCEO4=i00 LT L3wl/BaT0eIT1aG

| #IR2a g LTAT ] 1 QESTOTOR 1M X _12%w CC TCma800/¢1137 ' TRE]] AR 05S

| 417Res 0698aT2%6 |4 1 ] HESISTOR s,81% 3% ,oSW F TCE04e]00 26506 | C3e1/82T0ep811e6

| arrae [(ELTEYFL Y] r 2 RESISTOR 4,84% 1% 060 F TCao4= 0g 2usas Exel/Bmlpagny]nt

! ALTAZT PEYRLTIGD ] RESTSTOR 4,448 1X _0SW F TCoO+=l0n 2494 EXul/8nTOndtdlet

; A1TTPY 436020538 a 9 TERMINAL TEST POINT PCB 0adon ORNER BY OEACRIPYION

-] aLrve2 034000535 [ TERMINAL TEAT POINT #CD fo000 ORDEH® BY QEBCRIPTION
A17TPY 0360=0%38 [ TeRMINAL T£8T POINT PCS 00009 ORDER MY QESCRIPTION
ALTYRa 636000538 [ TERMINAL YTEST POINT PLB 90000 QADER AY OESCRIPTION
4177P% 13800535 0 TERMINAL TEST POINT PCB a0log ORDER BY BESCRIPTION

] arrtee 0 300=nS3% 0 TERMINAL TEAT POINT PLA ap000 DADER AY QESCRIPTION

" airvey 0360=0%35 1] TEaMINAL TEST POINT PCA 00008 ORDER BY DESCRIPTION
s177P8 036000535 [ TERMINAL TEST POINT PLB 00000 OACER BY DESCAIPTION
A17TRY 03600835 o TERMINAL TEAT POINT PCA 040000 OROER BY DESCRIFPTION
ALY 1820a14%0 3 [ IE CNTR TTL LS QAIN AYNCHRO POS-ECGETRIG 01295 SNTALAIG AN
L Ritr 1825=t430 3 JC CNTR TTL L8 BIN YYNCHRO POS=EDGEeTHIG 1298 SNTALAIS1AN
AL7u3 1R20al19Y 2 5 1€ GATE TTL L3 HANG guib peInp 0129% ANTULBQON
Atrun 18201211 & 2 1C GATE TTL LS EXCLuNR OL4D 2einP #129% SN, 880K
Atrus 1020-1403% L 3 1 1C BHF=RGTR TIL L8 Re8 BERIAL®IN FRLeDUT 04298 BHTALSI8AN
&17ue 10201211 | & TC GATE TTL LS EXCL~OR OUsp 2-fKP 01295 1 gn1aL386N
ALTUT 1A20m1202 ki IC GATE TTL LS NAND TRL 3JeIne 0129% BNTALINON
Alun 1824a1197 ? 1€ GATE TTL LA NAND QUAD Z=T4P o298 SH7aLS00N
aprue 19201112 & IC FF TTL LB DeTYPE POS-EDGE~TAIG 01298 InTa 3TN
A17ULS 1A20=1433 b IC SHF=RGTR TTL LA Red SERIALCIN PRL«OUT 01298 BNTHLB &GN

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 (Confinued}

Reference HP Part |c Mfr Mf
¢ % inti r Part Number
Designation | Number |o| QtY Description Code |
ATULE 1Ap0=14042 k] 1 IC CHTR TTY, LS DECD ABYNCHR 01295 ANTALIZION
i17U12 1RP20=1197 9 1C GATE TT4 LS mug naanc;.gnp. : o:aws SNTALBIGN
At7018 tA20e1033 1o 1C BHFeRGYR TTL LS Rag GERIALIn PRLeOUYT | 01295 | anTaLS18aN
alTU1a 18201197 @ 6 GATE TTL LB NAND GUAD 3=INF 01298 Nt 30N
ALTULS 18201100 q | 1€ CNTR PMDY . $0088 ueSQ09P
A1TULS 182021202 b4 IC GATE TTL L8 NAND TPL 3=InP 1295 SNTALILON
ALTINY th2owly12 ) IC FF TTL LA DaTYPE POS=EQGE=TR]E 01295 AHTALSTEAN
AETYLA 182001197 o 1C GATE TTL L8 HAND QUAD JwINP 0129% AHTILA00N
ALTUL9 18201254 L) 1 1 BFR TTL NONs[NV MEX IsINP 27018 OMB09SH
LitU20 1820a1t96 8 1 IC FF TIL LS DeTYPE POS=EDOETRIG COM 41298 ARTULAL TN
a1tuy 1820.1225 4 1 1€ FF ECL 0aM/8 BUAL TER Mp10231P
ATY22 1R2012%5 [ 1 TC INV TTL HEX f=INP 0129% SNFaALAN
A7 MISLELLAKEOUS PARTS
01590006 o * WIRE 22AWG w PVE (xE2 S0f° 28480 #1890008
5000a%083 s 1 PIKIP,L, BOARD EXTRACTOR 20480 SQ00a9003
S0A0abBS2 3 1 EXTRACTOR, ORANGE FILTTYY LU TRYEL Y]
See introduction to this section for ordering information
6-26 *Indicates factory selected value
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Model 5343A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part |c| Descripti Mfr

: . escription Mfr Part Number

Designation | Number |0 ty P Code
18 05342=40018} 5 1 TIME BA5& BUFFER ASSEMBLY (SERIES 1720} 28080 0534 Fep 0018
LL14) 01h0=0100 9 CAPACTTORF XD sO0UF+=20% oVDC Th 56289 | 1500e0sxconsn2
438C2 01603879 7 CAPACTTOR=F)D ,01UF +=20% 100yDC CER 28080 0160=3879
A18C3 H16d=3819 ? CAPACITONFND ,01UF +=20% 100V0C CER 26480 01603879
A1BCH 0180=0106 9 CAPACITOR=FXD &OUF+w20% HVOC Ta 56209 1500406X000682
A18CE : Gle0=3079 7 CAPACITORCFED ,01UF +=20% {00VvOL CER 28480 01ad=3819
A18¢Ce 0le0=3879 7 CAPACTTOR=FED _01UF +=20% 100VDC CER 28489 0160=3879
Al8CY - 01p0=3879 ? CAPACITORSF XD _01UF ++20% 100WDC CER 28489 0150=36879
a10C8 01403479 T CAPACITORAFXD _nJUF +e20X% 100vO¢ CER 284640 616003879
418C9 018g=1714 ¥ S CAPALITORSF XD 330UF+wi QX ovDC Ta 56289 15003371900632
418C10 01403879 7 CAPACITORSFXD _0iUF 4=20% 100VOL CER 206480 014003879
A18CH1 0160=3879 1 CAPACITORSFXD _p1UF +n20% 100VDC CER 28080 016043879
[TL13T 0160=3879 b CAPALITOR=FND _aqUF +=20% 100W0C CER 26480 G140=3879
(Y] 4%} 018pa1 Tt ? CAPALITOR=FAD 330UF+wi0x AVDC T4 6289 150D33IX9004382
Ay OCRY 1901=0040 1 2 DIODE=SWITCHING 3qV SoMi 2N3 00-35 284849 190120009
A18CR2 190120000 1 DIODESWITCHING 30V SOMA 2NS DO=3S 28u89 1901 #0040
1180y 9100-0179 t H COILaMLD 22UN 10% Q37§ _1%5S0X_17SLGNDM 26u8¢ J100-0179
AyBLD Via0=01719 1 . COIL-MLD 22UW (0% GaTS _1%550X, 3 7SLG=NOM 28480 Fiudan1??
Ly 9L00+0179 1 COILaMLD 22UH 10% GuT5 _1550%, 375LGaNOM 28480 F140=017%
A10Ry 0698a5176 H 2 REITITOR §,5% SY ,125# CC TCea350/eASY ol BE152%
A18R2 0s98=%101 14 RESTSTOR 3,.6K S% 125w CC TC2a150,485%7 ajiet BB3&2S
119R3 059825178 2 RESISTOR 1,5% Sx 1294 CC T{wa3S0s4857 oL 8B152s
118R4 069051581 L4 RESIATOR 3,6k 5% 125w CC TC:w350/+857 #1121 88162
L18as 969023113 1 1 RESISTOR 1060 5X L1258 CC fCxe2T0/e500 a1121 BB101S
51876 06985181 b RESISTOR 3,6K §x ,125W €C TL2e3S0/+847 o112 a8362%
hy8tey 12%51=0800 0 CONNECTOR=9GL CONT FIN 1, a=uu-338C=832 90 2648y 1251 =060
18yt 1820=0493 L] 1 IC FF TTL 3§ D=TYPE PUS8=EDGE=TRIG 01295 SNTagTan
[$1.1F3 1820+1251 [ 2 IC CNTR TTL LS DECD ASYNCWRO 01295 SNTULS1TEN
4183 ABZ0=y 351 L] IE CMTR TTL LS DECC A3YNCHRO 01295 SHTGLI19EN
Atlua 18201074 1 ] IC DRVR TTL NOR QUAD 2eINP 01295 SNTO128N

. 118y9 1820=1056 e 1 IC€ CRMITTaTRIG TIL NAND GQUAD 2eIMP 01295 ANTAL32N
. 818 MISCELLANEQUS PARTS

; 0002043 IS PINgP, C, BOARD EXTRACTOR 28089 5000=00483

3 50408852 3 EXTRACTOR, ORANGE 28080 S040=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)

i
i
b
H
!

pu——
Reference HP Part |cf Mfr MF F
: A inti r Part Number
Designation | Number [o| “tY Description Code c
. "
119 053100019 ] & t PRIWARY POmER Ag8EMBLY (SERIES 17203 28480 0534240019 €
A9y 018022802 & 2 CAPACITOR=FXD 1a0uF+S0-10% 250V0L 4L 56289 3501a7F 25gNPd :E
41%C2 018¢=2802 & LAPUCITORFED 130UF¢SO=10x 250VDC AL 55289 3901UTF2SQHPA iz
Ag9Cy 018022210 a H CAPACITORFXD A20PF e«SX JOOYDE MICA 28489 0160=2216 Py
s 6189=197% 2 2 CAPACTITORCF XD GUF%0=10L 3SOVDE 4L 56289 A9DUUSFISOEEW .f
A19CS V184=347S 2 CAPACITOR=FX0O SUF +50=10% ¥SOVDE AL S6289 19Da0SF350EEQ ¢
1% 01Bg=0106 A 2 CAPACTTIOR=FXD ouUF+220% 6¥DC T4 50289 150Dedb 000682 .5
L9ty 0180a0}08 ? CAPACITOR~FXO sayF+=20% oW0OC TA 26289 1500606000602 .:
S19CAY 19046=004% L] 1 DICDE=FW BROG agov 14 . 28480 1966+0069 :‘
419CR2 19990543 ] 1 DPT0=]SOLATOR LEDaPXITR 1F2iS0MNA-Miy 20480 19900503 ‘
. 219081 21uo=0018 | o 2| caMP.GLOW 5924¢ 90/58VOL THOUA Tw2.BULE poase | AGheC p
LYR T H 21490018 [ LAMPaGLOW 494«C 90/S8YDL T00UA Te24ByLd 00usE AGhal E
4190y 18%0=03¢t1 8 2 TRANZISTOR NPN 2Nu280 51 TOwot PORYSW 01928 24240 :'
41902 1A53=0311 8 TRANSISTOR NPN 204240 81 TOwss PDw3Sy pL92e 2Ma2ag N
Ay9Rt (1PN T 1 % 3 SESISTOR 100K SX 5w {0 TCs0eBd2 0112t E81045 :
Ba19R2 0684=1055 1 1 RESTUTUR 1M SY S CC TLE0e1000 LIRE4] €081055
A19RY 06Bba1045 9 AEJISTOR 100K ST 5% CC TCEgensy ol1et EA1085 A
41984 DABbe] 0% 1 ] RESISTOR 10 Sk 5w CC TCageap2 01121 €8300%
41908 2100-0552 $ 1 RESISTOR=TRMR S0 10% € SIDE~aD) 1=TRN 26a8p 2100-05%2 "
[SLLTS 0683.3005 9 t RESISTOR 30 5% 2%+ FC TC®=q00/+500 01121 £O300% :
L19RY 069840021 a t RESISTOR 3,3 10x 5w CC rCeosu12 ol1Et [1:53 3] A
L 08 13-0001 O 1 RESTISTOR % SX 3n PN TCOQem20 26489 081 3=000) .
4199 06Bb=|04S 9 RESISTOR 100K 5% 5N CC TCeQeB02 o111 81048
81910 O0eBsw100S 1 RESTISTOR 10 5% Sk CC TCE0#d1R a3t £0100% 8
ARy 0eBs=§005 t RESISTOR 10 5% ,Sw LC TCeQeds2 Q112 £83005% a
LYFATY 04390006 5 2 THERMISTOR DISC 1o=0MM TCawe), BY/CeDEG 26489 |  0839=0006 :
LI9RT2 0AYR0006 H THERMISTOR DISC 0«0HM TCew3, 8% /C-DEG 28480 0839=0006 i
L19R Yy 0837.0106 2 2 VARISTOR 150VAMS 28089 08370108 :
s)9ay2 083T=0108 2 VARISTOR 150VAMS 28080 08370106
ATy 91003080 ? 2 TRANSFORMER, POWER 28489 1003066
L1912 91003068 ? TRANSFORMER, POWER 20489 "100=3G66
Ar9tey 1251=0600 [} 5 COMNECTOR=SGL CONT PIN 1, t{4=MM.BSLe82 30 20489 1251=06400
At9res 1251=0600 L] CONNECTOR=8GL CONT PIN 1.14=MM=88{-62 50 28489 1251=0600 ;
L197P8 1251 =0600 ] CONNECTOR=SGL CONT PIN 1,14-¥M.BaCe97 30 284840 1251 =0600
41919y 1251=0600 0 CONNECTOR#SGL CONT PIN 1,1deMMapilasl 30 280840 1251 =0400 ;
[ERaLs] 125128600 [ CONNECTOA~36L CONT PIN 1,104VMM-pSCe87 30 28080 1251 =0600 )

819 MISCELLANEQUS PARTS |
t1B0-p3a2 9 U BTANDOFFRVTaON ,125#1NwLE be32THD 60000 QRDER BY DEACRIPTION ]
1205=0005 L] i HEAT SINN TOwbbaPKE 28080 1205+008% ]
1900=0085 7 3 BRACHET«ATANG _$12+LG X ,375=L6 ,312=nD 28480 14900=0080
L800=nTTe E:] 1 CABLE TIE _01«daDld ,19=nD NyYL 28489 1400=37Th
T120=13480 [ [ WARNING LABEL 28089 T120w1300
5000=9043% [ 1 PINIP ,C, BOARD EXTRACYOR 28480 S009.90u}

S0u=bBS? 3 1 EXTRACTOR, ORANGE 28489 Su0eb882
05342400019 © 1 SWIELD, PROTECTIVE 28080 0534200019 :
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 [cf - M+
. € A t Descr J
4| Designation | Number {o| =Y seription Code Mfr Part Number
—_— ] -
i .
; ] a0 053a2-bo020 | 9 1 JECOMDARY PGWER L33EBLY (SERIES (720 20400 0534200020
' A20¢1 01801780 I 2 CAPACITORSFXD SaQUF +7S-10% 10Y0DL AL T su289  39D507G010804
_ s20c2 01600576 | S 3| capacIvORefxD ,JuF se20% SovDC CER 28489 | ole0=05Te
: haocy ¢ie0-0576 1} S CAPACTTOR=FXD ,1UF +=20% 50VDC CER 28480 | o1e0-0%Te
A20C% 01801780 7 . CARACITOR®FXD SOO0UFe7Se10Y 10VDC AL 56289 39650 T6010EJ0
420CS 0160-0513 2 1 CAPACITORFND 4YROPF +=20% LOOVDC CER 28480 01s0=G5T73
] L¥1.1 0190=1Ta8 5 2 CAPACITOR*FXD LtSUF+=1¢X 20¥0C T4 L6289 1500156u%02082
; a20¢7 0180016 k3 H CAPACTTOR=FAD 22UF#=20X 3SYDC Ta 56209 1500226X0035R2
. 420C8 0180=17as 5 CAPACITOR=FAO {SUF+=10X 20VOC Ta 846289 15001 %64902082
: 120¢9 0180=0160 s CAPACITORFXND 22UF 4=20% 3SVOC T2 55289 1500226X 003882
; a20¢50 01560=05T¢ H CAPACITORFXD ,1UF +=20X SOMDC CER 28480 | 0160=05Té
| s20c11 0180=06%1 ¢ 2 CAPACTTOR=FXD {700UF +75+10% 10vDL AL 09023 UFT=1700=10
; AZOC12 01800451 9 CAPALITURFXD 1700UF+75=10% 10VDE &L %023 UFTe1T700%10
! A20Ca1 19040079 [} ] CI1ODE=FW BADE 100y 104 28480 1904=007¢
A20CR2 190620051 a 1 DIODE=Fw BRDG 100y 14 2848p 1906=00%1
A20CR3 1991=0T84 4 2 28480 1901=0784
L20CRG 195010784 ] 28480 1991=0784
420CR% 1902=0522 & 1 DIGDE=TNR 1NS34p® &Y SX PLUaswW JRajUL 04T13 ING3UQ8
429081 L9%0=0005 s 1 LEO=VISIALE LUM=INT8A0UCD TFa3OMAMAK 28480 S082=0980
aaoL1 9100=304% [ 2 28480 $100=300%
42042 Y locep2%0 9 2 ColL 1M gx25 _31250x,9LG-n0" gRF3)QOKHT 28480 VLuo=-0250
42003 F100=02%0 9 COTL 1MM 0525 ,31250x 9 G=NOM SRFRIDDKHE 28480 9140#0250
1% | 100=304% & 28480 FL00=3045
A20LS #140e020% » 1 €01l 30UM Qm25 ,3DX,875LG=NOM 3RFw100KHI asas0 R140=024%
A2oQy 18280214 1 1 1C ¥ RGLTR T0=220 04TEd MCTILSCT
A2042 1828=0106 [] 1 IC 7815 v RGLTR T0-220 0at13 MCTBYSCP
AX0Ry 06834305 a 1 REATSTOR 43 5% 25w Ft TLza800s4%500 1121 CAu3Gs
22083 06880271 7 1 REATATOR 2,7 tox ,25% FC T{aadg0/+500 [IRF §1 L8216
} A20R3 0883=1815 H 1 RESISTOR 100 5% 25w FC TCwea00/4500 01121 €8101%
A20TY 1003062 s 1 TRANSFORAMER, POWER 28480 9100«3084
A20 MISCELLANEOUY PARTS
120%5=0219 [ 2 MEAT BINK 3GL TOmasb«PKG 28480 120%+021%
1251=0600 ] 1 COMNECTOR=5GL CONT PIN 1, 14=MMaBgC=3] 30 28489 1251=0800
1 30500003 3 1 WAHHER=FL NM NO, & ,101wiN+]D ,375«1N«QD 28a80 3050=0003
4 10500082 L 2 WASHER=FL NM NO, 8 ,t16e]N=]0 .188=INe00 2B4BO 3050-0082
S00pe9003 & 1 PINIP,.C, BOARD EXTRACTOR 284890 Sq00+90a3
i
i 953az«00012] 3 2 MEST §INK, 3FOLID FLTLTY 05342.00012
30a0=a852 3 1 EXTRACTOR, ORANGE 28484 SGu0=pasS2

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

Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

R T ——
Reference HP Part |c Mfr Mf
: A { i r Part Number

Designation | Number |o] QtY Description Code
a2y 053a2e800211 0 1 SWITCH DRIVE ASSEMBLY [SERIES 1804) ‘28480 0534260021
82121 0180-022% |7 o | capacitoR-Fxd ¥sufserox tovoe ve se289 | 1500336x001082
aaic2 0180-0229 | 7 CAPACITOR=FXD 33UF+=103 10VDC T4 S6289 1500336x901 082
42103 01808.01%9 2 2 CAPACITOR=FXD 220UF+=20% JOYDL TA 56289 1500227%001082

. 421Ca A1B0=-0159 z CAPACITOR-FXD Z2OUF+=20X 14VDE ta 36289 1500227001082
L21C8 ClB0=0229 T CAPACITOR=FXD 33UF+=10X 10VDC .Ta 56289 1500336 X901082
a21te G189=0210 & a CAPALITOR~F XD 3.3urf-aox'|svnc T 54289 1500335%0015A2
a21cr H184e0210 & CAPACITOR=FXD 3,3UF+=20X 1SVDC T4 Sealy 1500335%001542
421C8 GL80=0210 [y CAPACITORLFAD 3 SUF+=20% $SVOC TA 56204 1500335%X001542
A21Ce 9180=0210 [ CAPACITOR=F XD 3 ZUFen20X {SVDC TA 562089 1500335X0018A2
421C10 0180=174a6 -3 1 CAPACITORFXD 1SUFealgX 20VDE T4 54289 1500156902082
421011 0188=1701 2 1 CAPACITORAFXD o AUF+=20X oVDE T4 56289 1500685X000842
421C12 0180=01%7 a 1 CAPACITORFXD 2 2uF+=10% 20yDC TA 56289 1500225x%020A2
421C13 416040578 S 2 CAPACITOReFXD _1UF +=20% SovDT CER 28489 01600576
LFILET] 0180=nuy 5 1 CAPACTITOR-FXD 10UF+=20% 25VDE T4 208480 p18g=0avt
A21C13 01892373 L4 3 LCAPACITOR=FXD SAOUF+150=10% 35vDC aL 28489 0130+2373
A21C16 01602373 & CAPACTITDORFXD 580UF+150=10% 35vDC AL 28480 01502373
a21e17 0160-0%T4 s CAPACITOR=FXD _1UF +e20% SOVDC CER 28480 014000578
AiC1A d1a0=3atn I3 1 CAPACITON=FAD EOQOPF +=20% 100YDE CER 28480 0leo=3878
A21£19 41 60=0905 2 1 CAPACITOR=FXD 910PF +a5% 100¥DC MJCR 28480 0180=0045%
AZ1C20 01802373 & CAPACITOR=FXD SAO0UF+160=10% 3ISVYDL AL zedag 01ag+2373
LEITH]] [ JULET IR L] 1 CAPACITOR=FYD ,01UF +=10% 200VOL POLYE ZBu8o B1ba=G161
L21C22 0180-0229 H CAPACITORFXD I3uFeaigx 10VDC TA 6289 1500334901062
42(1CR] 1902=0%22 3 ] DIOCE~ZNR INSIuoBb ¥ SY PDwsSw JRmjUR 0arsld FLEETTY]
A21L02 1206008 7 1 DIODE=Fm BRDE 200V 24 Qur1l MOAZOR2
A21CRY 1902-0%22 & DIODE=2HR {NS53408 by SX POSSW JRe(Ud q4aT13 NS 1408
A21CRY 1902« 0400 3 1 DIODE«ZNR {N53638 30y 5% POwSw TLee29My 28480 1902006448
A21CRS 1901 =p040 1 1 DIODE=SWITCHING 30¥ S0Mé 2NS DCa3S 28489 §HLe0000
421031 199¢=pade & 1 LED-VISIBLE LUM=INTEIMCD [FR20MgaMAN 28480 $082eub84
A211 4 Y00=22T0 9 1 COIL=MLD $00UH t0% QS0 L0950% 25U 5=N0M 28480 1002276
2104 1550=0615 v ] TRANSISTOR NPN §1 PORSON 03504 TTLL]
42102 1850=06%4 B 1 TRANSIETOR NPH 3] POsiW FTaSQMHE o4TLY NPS=lgL

! [F311) 1850.021% 1 F TRANAISTOR HPH 31 PD=1SQMW FTe3ooMHY GarTys P8 te11
L2104 18%3.p0326 E) 1 TRANSTITOR PNP 31 PO=yw FTwSgomnl 26adg 1853=0328
LFILL 18530034 2 1 TRANSISTOR PHP 3] POS)1gMm FTuasoMHZ 28488 185320035
42104 185303463 L} 1 TRANSTSTOR FHP 3] PORSON o3s04 Tt LFETY
az1a7 182820275 a 2 IC T8L124 ¥V RGLYR TO=92 LT3 2% MCTLLZACP
A2104 1826=027S a IC TAL12A ¥ RGLTR TDw®2 BarTLS MCIALL2ACR
h210% 18500704 8 2 TRANSISTOR NPN 81 PDm3SoMw FTe290MMZ Qu7Ls ar3 233
21010 185340058 8 2 TRANAIATOR PHP ST POsl00Ww FIw2HOMMZ oT26Y 332248
A21011 1850=02ah [} TRANSTISTOR NPH N1 PDaxSoMw FTR2SOMHE oarLy .| 3e3 233
[ ¥30-FF 185%=p058 ) TRANSISTOR PNP 31 PD=3goMW FTu2o0MHZ oTaes 3313248
821043 10500215 1 TRANSISTOR NPH 91 POa3SONMN FTeJgoMHI oaTIs P8 36114
A21R1 075Te0a19 [ 5 RESISTOR 481 1X 125w F TCad+wi0p 20546 Clal /8aTfubd]ReF
A21R2 075T=0817 8 1 RESIATOR S62 1% _12%% F TCED+=t00 205de tldal /AaTiaSs2ReF
A21RS T IS TTY 8 3 RESTSTOR 24% 1% 125w F TCRo+=q00 245us Clwls8atga2iSAF
2104 0757=0419 [ REZ[STOR 621 1% 125w F TCoGe=i00 24546 Cadnl/0aTlnoA1RF
421R% GI5T-0819 ] RESISTOR 884 11X ,125W € TCEQemiyd 2U5u8 Cln) /80uTabl ]| Haf
421Ry 06FRe3155 1 1 RES{ATOR q,6a3% (% _12%% F TCEQ+a100 2a%us Coasl/BuTlwdbi]eF
A21RTY Sata=SB0R s 1 RESIATOR 4M 1% _12%5W F TCageeito 24544 Casys/batinigolaF
[F3Y.1) [TLLE LT T 1 1 RESTSTOR 316 1% ,125W F 1CR0+~100 24548 Clel/8=T0e31bRaF
(Y1) TIRES LI ? 2 RESISBTUR ,1 10X 3u Pu TCagea9g 28489 oBIL=-1827
A21R1D 075700019 [ RESTSTOR &84 1% 1250 F TCEdemitl FILET Cadat r6aTOwsBIRaF
21r11 06983155 1 RESISTOR 4,b4K 1X ,125n F TCe0+=300 2a%us ClAnl/BaTOatbdlaF
421042 08italB2? 2 RESISTOR .1 10X 3w Pw TCE0ea%g 28480 o8i1=1827
a21R1L3 075T=03db F 1 RESTSTOR 10 13 125w F TCEG+a}O0 F1LTTY Clel /BaTlelOR0F
[FILT] 06FAaTuYY 4 RESISTOR 215 1y 125w F TCa0e=100 2a%us Cadnl/8uTie215R-F
A21R1S L PLEP £ TY] ] RESTSTOR 215 1% 125w ¥ TCR&0+=100 FI2 LT Cdal/8aTOu2|SAaF
B21R & 0T p82 ¥ 2 RESISTOR 454 (% ,125W F TCEG+sl0d 'ausas Cial/BaToadbaguf
[0 2100«3154 H 1 RESISTORTRMR (K 10% ¢ SIDE=aARJ 17=«TRN o211 asPio2
A21R48 01ST=046% & 3 RESTATOR 100K tx ,12%n F TCEQ4+100 245us Ciel/6=TOmloDSaF
431R19 ob¥B=008d 9 3 RESISTOR 2,.15K 1% ,12%W F TCwge=104 28544 CilwjsB=Tpeg15)=F
L21R2¢ 0TST+0280 3 H RESISTOR 1K 1X .125% F TCwo+=100 24548 Ciawls8ntgn100inF
[FILF]] 089800082 ? ALSIHTOR 464 1X L125W F TCEO4=100 2454 CinislaTomdbdner
AZIR22 075T=0280 3 RESISTOR 1% 1X _125% F JCmdsewipn 264508 Cilwl /8wTOwl0b|of
h21R23 06F8=315% 1 REJISTOR d,69K 11X L125W F TCage+=100 FLLCTY Cle] /8=TpadadeF
A2IRZ0 0698=5155% 1 AESTITOR 4,64K 1% 12% F TCaos=190 24%us Cdat /BaT0ulbi]ef
AZ1R3% 0757005 b RESISTOR 100K 41X ,125w F TCs0w=i00Q 20848 Cdei/0aToalad3ef
LE-30F-1Y 0683180 4 ? RESISTOR 2 37K 1% ,125% F TCag+=100 2uBus Cint/BaTOw2ITielF
A21R2Y 21G0e3211 ? 1 RESISTORWTRMR )k 10X C TOPaARJ j«TAN 28484 21003211
ad1R28 0T5T=0u19 [ REATSTOR 481 1% L1294 F TCmO+=100 245us Cou)/BaTinbBiReF
A21R2Y Go98=%150 & RESISTOR 2,37TK 1% L12%W F TCNQ+=1090 FIT LT Clnl/BuT0u2}T LwF
AZtRAD Oavh=0084 L RESIATOR 2,1%K X ,12% F TC=0+el00 24%4a Ciwl/laTlu2lSiwF
See introduction to this section for ordering information
*[ndicates factory selected value
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. Model 5343A
, . Reptaceable Parts

Table 6-3. Replaceable Parts (Continued) -

—_—
Reference HP Part |c| o e “Mfr
Designation | Number (D ty Description Code Mfr Part Number
421R31 te98.0084 {9 REIISTOR 2,15k 1% L1254 F TCwoenio
. . -100 4Sas | CU=178-70a2151F
s grs7-oaes 1 ¢ RESISTOR 100K 1% 925N £ TCE04a100 3asas | Casirasroetooer
21873 698=3155 1 RESIATOR &,6aM 1X 1250 £ TCw0saq00 24548 | Caai/s=TocusdisFf
L217ei 1251e0800 1 0 11 | CONMECYOR=SGL CONT PIN 1,18=MMab3C-87 30 | 28480 § 12510600
820182 1251 =0400 0 COMNECTOR=3GL CONT PIM §o1dvMieasCe8Z 34 28460 1281 0800
. a217Py 1251.0600 | 0 CONNECYQReSGL CONT PIN 1, LuwvMaBSC=SI 8@ §| 28080 | 1251=0800
4 a21tPa 1251=0800 [} CONNECTOR=8GL CONT PIN 1,10=¥MaQic=87 30 28480 1281=0a00
3 A21uy 1620e0493 | 6 2| 1¢ oF AMp BeDlPup 21014 | Lm3eTH
AL 18200493 [ IC OF 4wp a-orp:p 27018 LM30TH
] a2ius 102600355 1 t IC 555 8=DIPaP 28480 1626=0355
b azlua $B24e0u20 ¢ 1 IC 1524 MODULATOR 15=D1Rw( 04293 5635247
#21 WISCELLANEQUS PARTS
t 12050273 ¢ 2 HEAT SINK SGL PLSTCWPWRPKG 28480 1205=027%
: 500049043 & 1 PINIP,C, BOARD EXTRACTOR 26480 S000-9048 .
50006852 | 3 EXTRACTOR, ORANGE 20480 | soso-sesz

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 fc| o e Mfr Mfr Part Numbe
: p ri rva umber
Designation | Number [o| 4tY Description Code
L3 053uzwtn0@2 ] 1 1 MOTHERBOARD ASSEMBLY (SERIES 1730) 20480 05342260022
1223 12ep=078% L] 2 SCLKET=IC 24=CONT CIP DIP+ALDR 28480 1200=TRS
A22J2 1200apt8s 5 BOCKET=IC 20aCONT DIP LIFLSLOR 28480 1200=0785
AZETY 9100=3087 ] 1 TRANSFORMER, POWER 28480 1093047
haivy 05302e00102| & 1 CABLE ASSEMBLY, 1,0 MaG ’ 2848y 05302«060402
(V¥ L] 053a2=40121 | 1 1 CABLE ASSEMBLY, LF M8 29480 0534260121
£22w3 0530260103 @ 1 CABLE 4ss€MALY, IF INY 28489 t33a2en0103
22w 0539260109 | & 1 CABLE ASBEMBLY, MILRG INT 28480 05342260109
A22us 05342w00104 | 0 1 CABLE 498EWMBLY, SHIELD 204840 05342-601040
A22vWe ' 05342eb0112 ] 0 1 CABLE 493EMBLY, SHIELD : 28489 053u2=b0142
A22WT 05342-6011t [ 9 1 CABLE ASSEMBLY, POWER 28480 0534200111
(INCLUDES LINE SWETCH)
A22XAS 12%51=1026 2 5 CONNECTORSPL EDGE 12-CONT/ROW 2oR0WS 28a80 1251=1626
A22Xaq 1251=2034 [] CONRECTORwPC EDGE 10+CONT2RON 24ROWS 28480 125192034
Agaxss 12512034 L] CONNECTORePC EDGE 10~CONT/ROW 24R0nS 28480 125192034
[FITTS 12512034 ] CONKECTOR=PC EDGE 10+CONT/ROW 2«AOWS 28480 1251=2034
22447 1251w1826 2 CONKECTOR=PC EDGE 1Z2=CONT/RON 2=RONS 28480 1251=1824
422x48 1251=1426 2 COMNECTORPL EQGE 12=CONT/R0N 2=RO&5 28480 1251+162%
422449 12%1=1426 2 COMNECTOR=PL EDGE 12=CONT/RON 2=RONS 264849 1251+1626
422%810 12511565 13 5 CONNECTORPL EOGE 22«CONT/ROW 2=ROWS : ELTET 1251 +136%
(¥ ETRR] 125110626 H CONNECTOR=-PC EOGE 12=CONT/ROW 2eRONA 28089 12511626
L22%812 1251=1365 & CONNECTOR=PL EDGE 22«CUONT/ROM 2=ROWS 28489 12%1+1368 x A
A222413 1251=136% & CONNECTOR=PL EOGE 22~(ONT/RON 2=ROWY 28480 1251=136% :
A22xAlub 12512026 8 [ CONNECTORePL EDGE 18~CONT/ROW 2-ROWS 28080 128552026 "N
422%4108 12%51=202¢ 8 CONNECTOR=PL EDGE 1 8+«LONT/ROW 2=RON3 28039 125t=202% a
L2FNAIGA 1251 =2028 L] CONNECTORWPC EDGE 18=CONT/RON 22ROWY 28080 1251%202%
L22pa158 1251+2026 a CONNECTOR«PC ECGE 18«CONT/ROW 2.ROWS 28480 1251=2024 .
A22KANe 12351=2026 ] CONMECTOR=PC EDGE 18=CONT/RO% 2eRONS 284a8¢ 1251=2026 . :
[FFETATY:] 1251w2034 [ [ CONNECTORPC EDGE {0+CUNT/ROw 2.ROWS 2848y 12%122034 i a
h2axa)? 1251=2026 L] CONNECTORWPC EDGE 18«CONT/ROW 2.ROWS$ 28489 1251=2026 ] r
A22XE18 12%1=2034 a CONMMECTOR WP EDGE 10=CONT/ROWN 2uRONWS 28480 1251+2034
aaanaiy 1251-2582 1 1 CONNECTORSPC EDGE 24~CONT/RON JuROWS 20489 12512582 . b
h22NA2p 1251=1345 [ COMNECTORPC EDGE 22«CONT/ROW 2-ROwS 20489 12511365 :
A22xh2y 1251~1565 & CONNECTORSPC EDGE 22<CONT/RQW 2eROWS 204eq 1251+1306% ] '
h22xb24a 12512080 s COMNECTORePC EDGE 10=CONT/ROW 2eRONS 28489 1251 =3034 '
03800383 8 < ITANDOFF R T=ON _125elNalG 5a32THD o0000 ORDER BY DESCRIPYION .
125t=220% S 2 POLARIZING KEYWPL EDGE CONN 28480 12512209
SgUg=p170 & 1 GUIOE tPLUGeIN PC BOARD 28460 SCu0=01T0 :
423 08940=p0a44 2 1 POWER MODULE, UNFILTERED 280890 Q9eb=0044
A24 053d1~bp0uT] 9 1 10 MH7 OSCILLATOR ASSY (3ERIES 1%pa) 28080 0S141-00047
aaty 01602143 L3 1 CAPACITORSFAD 2000PF +80w20% (XVOC CER 28480 Hié0=2143
LFL+] 01890552 e 1 CAPACITOR=FXD 220UF+=20% 10VOL TA 20480 0180=0%52
LFLLS] 1002430 ? ] COIL=MLD 230UH 40% GESS 180X, 375LG-NOM 2848y S100=2030 ]
L2uyy 0960=0304 1 1 CRYSTAL 28480 0940=0394 ]
See introduction to this section for ordering information
6-32 *Indicates factory selected value

_www.valuetronics.com R | J



| Model 5343A
Replaceable Parts
Table 6-3. Replaceable Parts (Continued})
_ : oL fr
Reference HP Part |c Qty Description gl d Mfr Part Number
Designation } Number |D ode
R
425 aS3a3=b0002 | 8 1 SECONG PREAMPLIFIER MCTHERBOARD 20480 0533300002
(IERTED 1932}
¥4 1] c1b0«3879 1 t4 CAPACITORWFXD L01UF +e20X 100¥0C CER 24480 14603079
h28C2 01603879 7 LAPACETORSEXD L0IUF 420X 100y0OL C#q 2e8dap 01603879
A25C1 0160=3874 ? CAPACTITORFXD (O1UF #e20% 100YDL CER Zadao vi160e3ate
425Ca 01603879 7 CAPACITON®FXD L01UF +a20X 100VDC CER 28480 016043879
A2ucs 01603879 7 CAPACTITORP XD L01UF +e20% 100VW0C TER 28480 0146043879
A254% 12500257 1 3 | coNnNECTOR=RE BMB M PC SQeOHM 28880 12500257
AZ8 IR 12512026 8 1 CONNECTORPE EDGE 182LUNT/RDN 2LROWS 2848y 1255w2020
A2% )Y 1250e025%7 1 COMNECTDR=RE BMB M PC SQadHM 28488 1285040257
A2%Ja 12500287 t CONNECTOR=RF 3MB M PC SQanHM 2adAn 1250=0257
AZSTRY 03a0at682 [] L} TERPMINAL=BTUD SGLwTUR PREAS=MTS 2BAAY 0360e1482
A2%TR2 0360+ 1682 0 TEAMINAL=BTUD 3GL=TUR PRESE=MTE 28480 Q3a0wi662
A25TP3 e360=1642 ] TERMINAL&STUD 2GLaTUR PREASMTE 28989 03801682
A25TRY 03lsnalbag 0 TERMINAL=STUD SGLaTUR PREASaNTE 28480 oladelbdsg
2875 03hCw1682 ¢ TERMINAL=BTUD SGLeTUR PRESHeNTS 28480 03b0elab2
Aasik) nS3a3ebo00] |7 ! seCoNp PREAMPLINIER (SERIES 1932) 20480 08 EMInb0001
A2%8101 nikcandin [ L] CARACITOR-PXD JUFew20x 3SyDC T4 208480 0160+0848
A2SALER 0180=3879 T CAPACITORSFND LO01UF +e20X tHOVWDL GER 20480 Q1803879
A2%41C3 n160=3879 7 CAPACITOR=FND ,p1UF +220% t00VDC CER ELLLT Q100=367%
A2541C8 N1a0=3079 T EAPACITORSFED (OIUF +=20X 100YDL CER 28930 Q140=3879
AXSAICS 0160=3879 T CAPACITORSFKD ,01UF +a20% j0OVDC CER 28489 01803879
A2G41Co alen=nsTe 5 1 CAPACTTOR=FXC ,jUF +220% sa¥DC CER 2848a a160=0578
; A258 L7 01603874 2 1 CAPACITORFXD 10PF +u SPF 200V0C CER 2anan 0160-38740
H1 s2saice al8ge0atl & CAPACTITORSF XD 1F ee2ty 35¢v0L T4 28480 01800418
A25A1CY 0lAQe0a]f & CAPACITORAF XD 1UF+=20% ASy0C TR 28980 oI180=0418
AZSaLCI0 018na=0418 L} CAPACITOR=FXD 1UF+=20% 35¢yOL T4 2084840 0180=0818
A2544011 _0180a38TS 3 2 CApACITOR=FX0 22pF saSX 200V0C CER Geedd ELLLE 01603875
2541012 01403879 7 CAPACITURSFXD LO0IUF +«20% 100VDC CER 28089 G160=3879
AZSA1C13 01603079 b CAPACITOR®FXD ,01UF +=20% 100VDC GER ELELT] 01603879
A2SAICIY olane3n?e 4 CAPRCITOR=FXD LG1UF +e20% 100vDE CER 20980 0140=3879
12549015 Flecad92y a 1 CAPACIYORRFXD 12PF 4a%y 200VDL CER G4=30 S1bap 200=200eNPgal20d
. A2shiC1e t1460-3879 7 CAPACITORSFXD 0iUF +=20% 100V0OL CER 28489 0L40a3079
. A2Sa(C1? Al60=38T9 T CAPSCITORSFAD ,0IUF 4=20X% 100VDL CER 28484 0LA0=3BTY
A2GALCLH 0160n3A7Y 3 CAPACITORRF XD 22PF ea5t 200VDL CER gaadd 28889 018003879,
42%0(E19 AI21=0445 5 1 CALACITORaY TRMRCER 3,%«20PF 140V 28469 01240405
| AzshyC2o 01603074 & 1 CAPACITOR=FED LOOORF ssdax 100VDE CER 20usy 0160=38TA
i| arsajcet 19020126 & 2 h1abE=INR 2,61% 5% D07 pON_ AW TCA=, 0T2% 24080 19¢2=0126
| a2saier? 19¢2=0031 2 2 HINDEINR 12,7V 55 DOw? PDE_An T84, 081X 28480 1902~003)
A2%41CR3 19020031 2 NTODE«ZINR 12,7V 55 007 PDR,ON TCO4, 001X 28480 1902=003)
A2SA{CRA 19020128 [ BIODE=2NR 2,61Y 5% DO«? POe,0n To=,072% 28489 19020126
A2BA4CRS 1901=0347 1 2 BIODE=SCHOTTHY AV 26484 19010347
A2SAICRE 190 1=0307 1 DIO0ELICHOTTKY BY 28489 1901e0347
AZSa1098) 19900485 5 & LEO=VIITBLE LUM=INY000UCH IFnlOMAeMAX 28480 50824984
A2821D92 1990=0405 5 LED®VISTALE LUMINTRSOOUCD TFulbMAeMAX 2480 EITFELLLE]
A2941083 199020445 % LEDeVISIALE LUMLINTRAOOUCD IFa3pMA=MAX 28480 5082=0984
42541089 1990=0485 3 LEC=YISIALE LUMsINTOBOUCD TFalomieMaX 244840 S082=4984
A2ZSA1L1 902263 b L CoIL=uLD 1oyH 10X Q%60 ,09%50X,29LGeNgM 2848g A00e2 0%
A2ShtL2 1002247 L) 3 COIL=#LD toonH 10K On3d o950, 25 G=NOM 2808 dj00=2247
A25811L3 LITY. - F1 )4 4 COTLeMLD 100N 10% Gudd _095DX,25LGwNOM 20844g 4100=2247
[FL TSN | #1H0=226% & COTLaMLD 1oud 1ok QEeg 0950%, 25LCaNON 2a48p Ft00a2246%
A2844L5 M100=226% 6 tOILeMLD 1O0UN 10X Qed L0950X , 25LGaNOM 26480 91002269
A2gAiLe Mo0=226% b COILeMLD LOQUH 10X QE4p ,OOSDYX, 25LGCaNOM 29480 Sj00=2dns
A2%Aq1L7 dlon=2247 a COTLeMLE 100NH | OF GETA o%950N, 250G aNON 28089 obaEidu?
AZSALLE t5342=80002 | 9 2 ¢oJL=3 TURNS 2804y o53age=80002
A2S81LY 9100w0Ydd [ [} cOIL=MLY SONH 20X Qmid ,0950X,25LG=NOM 28489 9100w0340
A2%ALL10 591050338 ] COTL=HLD SONH 20X G40 ,095DX,28LG=NOM 28489 2190u0dab
[YITYIRY] 91000388 [} COILWMLD SONH 20X 08430 0950, 25LCeNOW 28484 F100m0308
AZSAILL2 0534280002 | ¢ COTL=S TURNS 2alse 0534 80062
A2SA1RL 069027212 9 [} RENISTOR 100 1% 05W F Teele=100 24346 CIei/BnTOei0OR=G
) 4284 1R2 16987212 9 RESISTOR 100 1X ,05W F TCmOewile 2a%46 Cl=1/8eT0=100R"G
AZSALRY 1698=T212 L3 AESISTOR 100 1% 05N F Temat¢=100 24548 Ci=i/AeTon100RG
AZYALRG 1698a7212 9 RESISTOR 160 1X L05W F TCade=ilo 2a%48 €3e1/6aT0wld0RE
A2%44R% 0e98=7200 L] 3 REATATOR 31,8 13X 054 F TCmO4e1D0 20548 C3=i/BaT00aBjRbeG
4254106 049847205 13 1 RESISTOR S1,1 1t 05w F TCwO0enln0 20548 C3al/BeT00eSiR16
A2%A1RTY 1p0=3207 1 1 RESTBTCRaTRMR Sk 10X € STOE=4DJ 1aTRN 28480 210043207
A2SAIRE 6987214 1 2 RESTSYOR 121 1% 0%W F Teals=100 2a%54s CI=1/8aT0a12|Rai
AZRAYLRY 16987253 a 1 RESISTOR S 11K |X 05w F TCed4s400 2u%4s Cis]/8aT0ab111eC
A25SA1R1O 06987200 5 AESISTOR 31,6 1X 054 F TCeo+elno 2a%4us C3=l/Bal10QaliRb=t

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{ L Mfr Mfr Part Number
Designation | Number |o| GtY Description Code
A2SAIRLY 96907212 hd RESISTOR 100 1% 05N F TCs(sei00 2as8s L3wl/BeTOl GGRG
A2SAIRL2 210n=31274 2 1 RESISTORTRMA 10x- 10X € SIDEwAD) 1eTHN 28480 210023274
AZSAIRY Y na9bwTIAS hd 1 REJISTOR 147 1x 05w ¢ TCEOe=l6D 24548 Clel/8aT0w]aTieb
ARSAIR1D 06982731 Y ¥ 1 RESTITOR 82.% 1% ,0%W ¥ TCwnswl o 20344 £Vl s8eTR0a02RS=E
A28 A R1S 6B TIO0 5 RESTSTOR S| .6 Iy 08w F TEegs=100 20%498 Clul /8=100=F1Rb=0
a25A1R16 0aPtaT214 1 RESISTAR 127 1X 08N F TCuuseid 28568 L3el/8aT0s|21RuG
a2saIRL? 06987212 ° REALSTOR 100 1% L0%W ¢ 1Cadseiog 24528 CI=1/8=10=100R40
AZSAYRLA 069RLT188 a | REATATOR 10 1% ,05% F TCegewian 24546 C3w1/80T00s10RG
A2SALRYD AHIB=T2S 2 1 AESIBATDR 133 1T 06N F TCeo+=18p 24546 gse1/0uTgni JIReG
A2GAYRIN TR LEY:LF 3 - 3 RESISTOR &8)K 1% 125N F TCef4e10q F{ 111 089008825
[F AL} 169A=882% 2 REJIITOR oB1IK 1X ,12%W F TCaOe=)00 284480 04906=0825
APRA R22 no98=RfE28 | 2 RESLITOR BOIK 1X ,125W P TEmosw)00 28489 0698200827
AZSAIRZS AL L L] 1 RESIATOR 511 1% 05k F TCa0+aldo 24548 C3e1/0aT0=S1{N=0
AZNA TR a3anaten? [3 TERMINAL@STUD SGLwTUR FPRESIeMTS 28889 osateted2
M358 TP 0340wlbr? [ TERMINAL «ATUD 8fiLeTUR PREYJ=MTE 2848¢ 0360a1b82
AZSALTPS 0360=10A2 o TERMINAL=BTUD SGLuTUR PRESI-MTG 20480 0l6ta1682
A2ghiUL 1825620372 2 2 I1C 5 GHZ LIMITER/AMP 20880 14260372
A25aq12 1A24«0372 2 I1C 5 GHZ LIMTER/AMP 284880 {4R26a03T2
4254103 1206a004% ] 1 IC COMPARATOA PREN BeDiPaP 01295 aNT2111P
254144 1A2G=0054 5 1 IC GATE TTL NAND QUAD 2eTNP a1298 SNTHOON
A2%541 MISCELLANEQUE PARTS
23A0a0TH ° 1 STANDOFFeHEY 375Nl G Qa40THD 28480 038¢«0%70
See introduction to this section for ordering information
*Indicates factory selected value
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Model 5343A
Replaceabie Parts

Table 6-3. Replaceable Parts (Continued)

HP t |c .

Reference Part 1¢] agy Description Mfr Mfr Part Number

-Designation Number Code

424 0334200026 | S 1 SAMPLER DRIVER ASSEMBLY (SERIES 2014) 20080 05342-00028

A2s0) 0160=05%8 s i CAPACITORLFUD 27PF sugX SQoVD CER 284360 0led=a53b

[FL1+] 01b0=3879 7 s CAPACITORFXD _gIUF +a20% 100yDC CER 28480 01b0=3BT7%

A26CY O100=347s L] 2 CAPLLTITORSF X0 47PF 420X 200vDC CER 2848 c160=38T4

Apola 0140«3879 T CAPACITOR=FI0 _o1uf +=20X 100vDC CER 204980 D140=3879

ety 01a0=308TE 4 CAPACTTOR=FXC a¥pF 44208 204v0C CER 28480 0160=38Te

haely O1é0m3a7T9 T CAPACITORAFX0 5 )UF +a20x 150WDC CER 28480 Glb0=3RTY

A2eCT Q160=38T9 T CAPACITOR=FXD ,01UF +20% 100vOC CER 20480 0180=3879

LETA ) 01801745 a 1 CAPACITOR=FID 1, 5UF+=10% 20¥0C Th Su2he 1500155290042

A2HCY 0160=3879 7 CApaACITORSFXD _g1uF +=20% 100vD{ CER 28480 0150=3879

424C10 d160=13879 T CAPACTITOR=FXD ,01UF +=20X 100vOC CER 28480 1 0lb0=387%

A28C 11 0160=0574¢ s t CAPACITOR=EXD _1UF wa20% SOyDC CER 28480 al60=0576

4326012 0140=4502 3 i CAPACITOR=FXD |SPF +=SE SOVDC CER Deeld 28ualg 0160=a542

L2eC1y 0lb0=a082 3 ? CAPACITOR=FDTHRY {00¢PF 20X 200v CER 2Baso Glb0=a08d

LELIAT] 01b0=a082 L] CAPACTTOR=FOTHAL §1GO0OPF 20X 200V CER 28480 Hlel=4082

A26CR 1901=079¢ a 1 20480 19010679

ApoilRe 1901=0179 ¥ ] DICDE.swITCHING 15V S0MA T50P3 DO=? 2Budo 1901=017%

A2 dy 05342+201097] 1 1 SUPPORT, CONMECTOR (HiTPUT 20080 053220169

LFINF) 05382-20108 | 0 1 UPRORT, CONNECTOR INPUt 28489 05302+20108

A3aLy LT TR T ] ] COIL-MLD Sanm zox Umap L0950, 25LG.NOM 28udg 1g0spdue

habdy 16%4=9071 7 1 FRANSTATOR KPN 81 POx3ogMw Flegpamnl FLET T 185 4=g07)

LI6RY 07570380 1 8 1 REIISTOR 2¢- 1X ,12%% F TCw04=100 1970¢ HFAL 1 /BT 0w 20R0wF

AgbR2 - 050B-5179 2 1 RESISTOR 1.8K 5% 125W GC TC=-350/+857 c1121 BEiA25

426R3 0698-7101 5 1 RESISTOR 2K 5% 125W CC TCa-350/+857 pl1dt B&3025

AIsRa 075Fa0180 ] 1 RESISTOR 31,6 13 ,1250 F TC0ealgn 28489 0T5T=p180

434RS 00983111 % 1 RESISTOR 310 SX _12%w CC TCea270s4540 o121 8B100%

A2eRy [T LEN YR} & 1 RESISTOR 22 5y 1250 LC TCE=270sa540 oi1ey BBa20S

Laary G4 Babb 4l 3 1 RESISTOR 620 Sy 125w CC YC#-339/4800 o1121 B0621%

A34RA LA TE Y 2 1 RESISTOR 133 1% ,12%% F TCSO4=100 2¢548 Cdel/BuT0nt35RaF

4261P1 03b0=1482 L 2 TERMINAL=STUD SGLeTUR PRESeMTG 28480 3601082

FFITNH O3b0=lnd2 [ TERMINGL=STUD 3GL«TUR PRESS=MTG 24080 Glen=1u82

A26Uy 185820080 2 1 TRANSISTOR, ARRAY 20usp 1858=00640

A2but 0534220107 | # 1 CABLE, o4y, QutPuT 2848y 05342=20107

426 MISCELLANEOUS PaRTSH

038g-0aB6 2 2 JPECER=RND ,S=INalG ,086INeID 28489 03a0=pa8e
1520=0t27 ] 2 SCREWMALH FaSh ,1P8~INalG PANHDPOZ] 00000 ORQER 8y DEACRIPTION
05F0=0007 & 2 SCREWMALH (280 ,1808=]iel FILeHDagLT a0000 QRDER Ay DESCRIPTIONM
0570=0024 ? 1 SCREW=MALH 0a80 ,25«INeL’ Fl(=MDa5 T a0g00 ORPER BY DESCRIPTION
1205=0011 [ ] RELT JINK TO=5/T0=39=PKG 28080 1205=901)
1250-0901 2 1 CONNECTOR=RF SMB M JGL=MOLE=FR SOaOMM 28484 1250=08%01
12501353 [ 1 CONNECTOR=RF SME 8 UNMTD SOwgAw 28ab0 1250=5353
05342=00009 | & i CONMTACY, DIGDE 28asa 05332=00009
05 3a2a00011 ] 2 1 HOUSTNG, SAMPLER DRIVER EXET 0S3a2=00011
055az2=00043 | @ t COVER, SAMPLER DPIVER rBulp oi3ag.ongt)
05342=-00016 | 7 1 HEAT sInk, SILICONE 2BuBg 0534200016
0334399001 | a 1 DIQDE mOLDER 28ado 05342«00001

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 1c| . Mfr M¥
. A i r Part Number
Designation | Number {o| G Description Code
A28 053u3=0n00d | @ 1 FIR3T PREAMPLIFIER (BERLIES 19323 FLLLY 03FAIw0000)
[3114] 21403879 ? [] LaPACITORSFXD ,afqur '3 voL CER 280980 01603879
A2ac? ¢leba3aTe T CAPALITORaFXD :o"”' ::gd }:3,92 CER 28480 01403879
AZeCy 0legw0in® ] 2 CAPACTTORSEXD L1420 MIVOC T4 28480 praa-041Y
AZaCa 0lso=3ayq T CAPACITORFXO ,L01UF +=20% 100YDC CER 28980 01h0«3879
A2acs o18n=ndlf & CAPACITOR=FXD tUF+=20% ISVYNC T4 28484 0180=0413
a28ce 0160e38Ty ? uncttua-rin «OIUF +=20% 100VDC CER 28480 oleteddle
a2nty 146023879 b4 CAPACITORFXD L01UF +=20% 100VDC LER 28480 0180s3879
AZACA oloom3ATY T CAPACITORSFXD ,o1UF +w20% 100VDC CER zai_ao 0140=38T9
A2aCH alp0=3479 7 CAPRCITORAFXD _GILF +a20X 100YDL GER 28480 0160=3879
a20C1o 0160=0574 s 1 CAPACITORSFYD _1uUF +e20% 50yDC CER 28480 01600878
(34T AV bo=data a 1 CAPACITORSFXD 34PF 08X 200VDE CER OsadD 91642 200=200NP0a330J
A2MC12 0160«38F9 7 CAPACITOR@FAD ,01UF 420X 100VDE CER 28400 0tole3879
a2nC13 n1ibamtion & H CAPACITORSFDTHRY (00oPF 20% 200V CER 20484 01600082
azecia 1 ov1eo=nos2 [} CLPALITOR=FOTHRY 1000PF 20% 200y CER 28480 f160s0082
A28CRY 19025002 L 1 DIODE=INE 4,04V % DQe? PON, AN Tlwe 023X 20480 19023002
A28 t200w0bd7 3 1 AOCKETaXITR S«CONT TowiS OIP=SLOR 28980 12¢0ebeA?
A20J2 12500901 2 1 CONNECTDHRF SHMA M JGLuHOLESFR SouORM 28000 125020901
A2nlyq 160=0348 1 1 cOllLaMLD SON¥ 2o% QRag L0950y, 2SLGaNOM 28489 41000308
AZNOY 185420591 & H TRANSTATOR NPN O] POwiBoMw FYqagHZ 2540% BFR=98
426802 18520591 & TRANSISTOR WPN 8] POR180My FTRAGHY 25403 ‘BFR=90
A28RY 067229 8 1 RESIATOR S1y IX 0% F TEa0ea1d 24580 £3e]/0uT0eS)IReb
AZBR2 0698.7188 [} 1 aEslaTOR 10 1% 05w F TLeoselod LTS Clnl/8aT00w10R=0
s2mpy 0498,T2%% 7 1 REGIATOR 1K LX _,05W F TCSQe=100 . FIELTY [AYFLIA LY T 0N )
A26R3 0698=T242 9 1 RESISTOR 100 1% ,05W F TCwdselfp LIS C3ul/8eT0ulfoRel
A28RS 06987230 1 2 RESIITOR 552 1% 050 F TCatea100 2454s Cle) /8aT0aS42Ret
A28Rs 96987220 1 2 AESISTOR 316 1% ,05W F TCo0seiOn 20%4e Clal/8aToudibAb
A28R7 J608=T2U 8 1 RESTATOR 1,62K IX 05w F TCEQe=100 29480 0498aTR41
A28RS 069547223 H 1 RESTATOR 287 1X ,05W F TCwd+elG0 FTL TS CIn1/0eT0=287ReG
A28R9 0534 2=R000A | 1 L] RESIATOR=MOOTFIED 28480 0S3o2eB0004
AZAR(10 0%5302-80004 | 1 RESTITORSMODIFIED 28400 0534280004
A28Ry L 0e98aT24é L 1 RESTATOR 2 61K 1T Q%N F TCeO4w(00 2a%48 C3al/8eTandilled
AZARL2 03342-80004 |1 REATSTOR=MODIFIED 2nusy nS3a2=B0000
AZaR1Y 053a2-80004 | 1 RESIATOR=HODIf 1ED 28459 083U2«80004
428R14 oeaBaT240 7 1 AESIOTOR 2,15K 1% 05N P TCSGes100 20508 Clnl/BnTon2%ink
A2BRYS oaIe=F 22y 3 REAINTOR Sia 1%  oSw F TCwge=ilOy 4534 C3e1/0=Tos3jaR=0
LFLLITY aed8T230 1 RESIATOR Se2 1X 05K F TCeds=100 20%4s C3al s8nT0utodnat
Azany? 049027234 5 1 RESI3TOR 825 1% 08K F TCa0+siDy 20%44 CInl/BaTonuBESRG
428 MIACELLANEQUS PARTY
03e0w00R8 2 2 SPACER=RND ,SelNel’ ,08b6e1H=ID 28980 03B0=0U88
0534220109 |y 1 SUPPORTeCONNECTOR TNPUT 28480 05342020109
08343=00002 | 2 1 HOUALNGPREAMPLIFTER 28480 05343200002
n539%50005 | 3 1 PAMEL=FRONT 28400 05343=0000%
0SIUIe20205 | 9 1 AHELL=CONNELCTOR 28480 25343020205
See introduction to this section for ordering information
6-36 *{ndicates factory selected value
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Table 6-3. Replaceable Parts (Continued)

Model 5343A
Replaceable Parts

I

Reference HP Part |c Qt Descrioti Mfr
: . escription Mfr Part Number
Designation | Number |0 Y p Code
CHASSIS PaRte
L3 LB on0 20 a 1 FANSTBAK 324CFM 108e125Y SU/G0eHE 23934 500t
fl 2110=0100 2 1 FUSE 7SA 250V 3 25X,2% UL 75918 i3, 750
Fl 211000831 b 1 wusE ,IT5s 250V 1,25%,29 UL 75918 £13,379
£2 211020301 1 1 PUSE 1254 128V _301X,003 28480 2110=0301
FL1 91350042 ¢ t FILTERSL INE WIRE LEAD=TERMS FLELT 91150042
M 0530560208 | 7 1 CONNECTOR A89EMALY=BNC 28489 45309=60208
42 12%0-00R3 1 a CONNECTORARF BNEL FEM BGLoMOLEwFR S0wdHM FI.TITY 12500063
n 1350=0083 1 CONNELTDR=R¥ BHE FEM SGLuHOLEaFR $0e0HM 2ma80 12%0+0083
Ja 125020088 1 CONNECTORwRF B%C FEW BCLWHOLEaFR 30a0mM 28480 12500083
45 t250=00RS 1 CONNECTOR=RF BNC FEW JELoWOLE=FR SO0=OHW 284840 129%+0083
Je 1250-082% 3 F CONNECTOR=RF SME M SGLeHOLESFR S0=0HM 24980 1250-082¢
J7r 135020039 3 CONNECTORSRF BHME M AGLaHOLE=FR S0=0HM 20084 12500829
MP1 05343-20206 0 1 FRAME-FRONT 28480 05342-20206
MP2 5020-8016 1 ] CASTING, REAR FRAME 28430 5020-8818
MPA 5020-3837 6 2 STAUT-COANER 26480 5020-8437
MP4 5001-0423 ¢ 1 TOP COVER 28480 500010423
MP5 5061-1940 4 1 COVER-BOTTOM 23480 5061-1840
MPG 05343-00004 4 1 PANEL-REAR 28480 05343-00004
MP7 40401610 0 1 FRONT PANEL 28480 4040-1610
PR 05392220105 | 7 1 HOUSINGeMALN 28480 053U2=a 0] 0%
(L) 5041=0010 s 1 ThIMeSTRIP, SIDE 2magg §001=0439
Megy sa0.T201 8 4 FOOT(3TANDARD) \\ a8 Sau0eTRO1
NP12 S000eT203 o 1 TRIMETOR 172 L 20480 SQuo~T203
P13 £5343=0000% | % 1 PANEL«3L8 . \,\‘\ 2p480 05303e0000%
#Pio 65382e00008 | 2 1 £OYER=CASTING - ¥ 2048 o5 MA2e00003
HP14 0530200002 |3 1 SHIELO=PROTECT IVE Vi & 28480 05302400000
MRy T 05382«00005 | 0 1 QHIELD®RFT } 28480 05342+0000%
LT 0S342e00008 | 7 2 RACKETeMOTHER BDARD 2ausg 0534200008
LLaL) 0534200010 |1 1 OLATE«PATCH 28480 0538200010
5] 12518735 0 1 CONWECTOR a2wPIN  PREJSURE TYPE 20480 12514738
a2 ¥103=0056 9 1 IWITCHaTHRM FXO +107F 154 OPN=ON=RISE FITTY 3105=0058
a3 11011327 s 1 awiTCHesL DR3T MINTR %4 12SVAL/0C 20080 1e1-i327
80 31012306 2 1 awittraylL DPDT STO ,SA 129VAC,DL FITTTS 3101=2304
ul S0aaaT 048 8 1 gaMpLER 28480 osleT0R8
3 a8120=1374 1 t CARLE ApSY 134WG 3eCNOCT JGxwdKY 28080 8120+1378
"2 81200651 & CAALE A3SEMALY 28480 812008640
ns 1538260105 |1 1 CARLE 488EMALY=TF EXTERNAL 28980 0S3a2-0010%
MISCELLANEOUS PARTS
0360=0053 b4 2 TERMINALSLDR LUG LYXeMTE FORedi0eSCR 28480 0348020053
04370e1008 2 1 KNOB=BASEmP TR /A JGK 126=IN=1D 28480 0170=1005
05100542 e 3 RETAINER=PUSH O TUB EXT _ 18=INeDIA 20980 05100592
49200310 0 2 SEREWSNACK 286 ,BFS=TNeL§ PaN=HD=PDZI s0000 “GpER BY DESCAIPTION
062040078 [ 2 SCRENTPG 832 ,3TSeINalG PiNaHDPOZ] 2mags i 0078
160020018 a 3 CLAMPLCABLE ,2%«018 ,375ewD 8TL 2848 190000 .
140¢a0083 o 1 CLAMPSEABLE ,1T2«01A ,3TSaND NY| 28480 19000055
140¢a0928 1 1 CLAMPaCABLE POLYP o830y FCMZere2(
19501328 s 2 TILT STAND 8sa? 28480 136061345
20R0=01T2 t 2 SERENSNACH {0832 ,37SeINe G 100 DEG 2848 2680=01T2
305G«0090 ] ! WASMEReFL MTLC 7714 IN ,S=INe|D Zaasn 305000050
50407219 [} 1 JTRAP, HANGLE, CAPFRONT 28480 2000=7219
S0uo=T220 1 1 STRAP, HANDLE, CAPeRELR 28480 $0u0=7220
Sth0eB08 3 t STRAP, HANOLE, ASSY 28480 804029804
0S343=00001 |1 t SLATESMOUNT ENG 2048p 0539300001
0534320302 | & 1 AURPQRTaMTS PLATE 28489 0$3a3e20252
6S5341.20208 | ¥ 1 APACERTHREADED 28040 #83143a20203
05343=20204 | 8 3 COLLAR=CONNECTOR 28480 05343020204
0S3Us=R0211 | 7 t NUT=BOOY 28480 05314320211

waw.valuetroniesneom

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 |0 Qty Description Code Mfr Part Number
a24 1054460011 | 3 1 CRY3T4) OICILLATOR ASSEMELY 28480 10568-80011
L
See introduction to this section for ordering information
6-38 *Indicates factory selected value

www.valuetronics.com—




-

_www.vatuetronics.cont

Table 6-5. Option 004 Replaceable Parts

~ Model 5343A
Replaceable Parts

Reference HP Part |c¢ Descrioti Mfr
b : x Qty scription Mfr Par
Designation | Number |0 o Code t Number

LH] 0534%~60008 | & 1 OPTION 004 « (0AC) DIGPLAY DRIVER 28980 0S343=40008
{BERIEY 1932) ) . °

4251 fH180=0106 ? 1 CAPACTTORF XD &ouUFsa20X AyOL T4 54289 1800400X000682

A2C2 LIETETF3 1. [ a CAPACTTORSEND 1UF+n2dX SLVOL Tk Sadae 1500105 X005042

A2CH olan=18T4 7 13 CAPACITORSFXO ,0tUF +=20% 100YDC CER 28480 0160w=38T9

Axca 0160-3879 ? CAPACITORFXD ,QiUF 4+=20% 100VDC CER 28989 0l60a3879

[ ¥id ] 0180a174a3 2 1 CAPACTTORFXD  1uFeaipX XSvDC Ti Ss289 1500104903543

CARCH nisc=3874 ] 2 CAPACITORSF XD 1900PF 4=Z0x 100VDC CER 28485 0160a3878

h2cr 3160=327% ¥ CAPACTITORSFXO ,01UF 4e208 100v0L CER 28480 016da3ave

AZCA 0160=387% r CAPACTTORSFXD L01UF +=20X 100Y0L CER 28480 alst=507¢

A2CY Glene3ary T CAPACITOR=FND ,01UF ¢=20% 100VDE CER 20989 2160=3879

A2C10 ft160=0%5T0 L} 1 CAPACITURSFND 220PF 4+e20% 100VDE CER 20932 SoFUEMIOORUZRIN

A2C1% lg0-0571 [} 1 CAFACITOR=FXD GFOPE sa20% 100¥YDC CER 28489 0140=0%71

A2C12 aisee3ATS T CAPACTITOR=FAD _g1UF #=20% 1o0vDC CER 28449 O1R0=38F9

A2C1Y AP TRT 1] 7 CAPACITORIXD 01UF ¢a20X IDOVDL CER 28489 0160=3879

A2Cta 01503879 7 CAPACTTORRXD OVUF +220% 100VOC CER 28480 0140-3879

AECAS 01bG.3879 H CAPACITORSF XD ,0iUF +a20% 100¥DC CER 2840y O160e3ETY

hdgth (LT RAT ] 7 t CAFACITOR=FXD 3J0UF+=10% avDC Ta S4d89 1500337x900692

[Fi48] Qlatalnre 7 CAPACTTORFXD LOIUF sa2d0K 100¥OC CER 2ps8n Matedsre

A2t1g Dien=1879 7 CAPACITORFXD Lo1UF s=20X% 100vDC CER 28uig 01403879

[F L] olao=3aTs 1] CAPACITORWFXND 1000PF +e20% 100VOC CER 28400 G1Le0edars

A2Cap o18aen 230 ] CAPACITORSFAD JUF+aggX SavOl TA 56289 1500105 Xa0%aAR

AZe2 0LbGe18TS r CAPACITOR=FUD L01UF +w20X 100VDC CER 28480 Q1e0=347%

a2c22 APy TR TS L H CAPACITORSFXD ,01UF +a20% 100¥DE CER FLET]) LITY-LS T L)

4202y 218520210 L) CAPACITORSFED 1UFsa2aX Sov0C TA 56289 1500105%005042

AZc2a o1890230 [ CAPALTTORSFAD LUF+=20% S50v0C TA Séx8o 1500105X00%042

AZ2JE 125020818 1 1 CONNECTORRF SMC M PC SOwHm 20u8yg 125020835

A204 188040560 |9 1 TRANSIATOR NPN ml DAgL PDe3joMw Uty HPp AL2

2Ry 075720020 3 t RESISrOR 70 1X 125 F 1CEO+a=lon 24544 Caat/BuyonF-F

42RY 068344728 2 19 RESISTOR 4, 7N Sx 25N FC TCuad00/4700 0113y CoaTs

A2na abAtad7 2% 2 oEATATOR 4,7X Sk ,2%0 FL riwasfo/4700 o1l CRa?2s

4285 19100279 5 2 NETHORXeRES 10=37Pa,TK ONM X 9 o11dt 2100472

a2nh 875 T.03%0 o 1 REATATON 51,1 1% 138N F tCuQ+=)00 2a%4as Canis/BatinSiRl=F

hZg? [TL I TR 5 ] RESIGTOR 21,5 3% L1235 F 1C@04wi00 q3888 PMESSe) /8at0a2 IRYF

AR 0698-38%0 -1 RESIITOR 21.% tx ,125W F Tlageei00 01848 PHESSel/8aTOnd |RSaF

AZR9 0693=1830 4 RESISTOR 21.% 1% 125 F TCa0éatlo 03888 PMESSel/auTdud |RSaF

ARG 269A=5430 - RESIITOR 21,5 1X 1298 F YCao+aion LR TTT PHESS =l /8T in2|RSf

AZR1Y poIR=T4T0 £ REITITOR 21,9 1X 125K F TCROe100 03888 PHESTal/8aTonziRSeF

A2R12 [FETPYLLT) s RESISTGR 21,% 1% ,12% F TCaGewm1d9 LALT F] PHMESSul/pet tuZ RSy

A2R1S 2498-18%0 5 AESIBTOR 21,5 1% L129W F TCagemitg LT PHESS=1/0aT (w2l RSnF

AZR1Q 06983030 5 RES1STOR 1,5 1Y ,12%% F TCegsmi0f a3dan PHESSe) /0=Tla2 I RSaF

A2R1% arsYan2en 3 t RESTSYOR 1K tX 1258 F TCe0¢=109 24344 Cu]/BaY0=ifgl=Ff

AZRYE 18180279 H HETWORKaHEY 10=31P4, 7K OHM x 9 |- TRT-31 2104272

A2R1Y 06a%=472% 2 REATBYOR #,7K 3% 250 FC TCa=000/eY00 LIRY 3] taay2s

A2R10 04Atea?zs 2 REIIATOR 0,7K SX 25% FC TLoad0o/¢T0n s cen72y

A2R19 0690.008% ¢ 1 RESTITOR 2 41K 1% 125N F TCwo+alnd 24348 CadnisBeT(njs]]eF

A2R29 0683wd72% 2 REITSTOR a, 7K 5% 2% FC TCuma00/+700 oilds CRATS

B2R2y - 068320728 2 REJIITOR 4,7K Sx ,25W FC TCowaRQ/¢T00 o112t GRATYS

A2R22 LILE T LF L] 2 RESIATOR 47K S% 284 FC TCwed00/¢T00 (2R F1 CBaz2s

A2R2Y 068%=a728 H QESIETOR a_TK %x 2% FC TCRad0pr/e700 o113 sBa728

AZRZY NoAYedT2s 2 RESIATOR 4,TH 5% 2% F( TCway0Q/+700 1121 Caaras

r2h2e Mobe26ts 1 2 RESTHTOR=TRMR 140K (0K C TOP=aDJ 1=TRN 731358 HZPRYTON

A2R24 2i00=20%% 1 RESTATORSTAMR 100K 14X C TOP=iDJ teTAN M3 42PR100K

AZR2Y GoRNeg 125 2 RESIATOR a4 7K SX 28K FC fCam004/4700 01121 ce41ds

AZR24 0TST=0da} L] 1 RESISTOR 10K 1X ,12%W F TCROsaloo FLETTY Cam)/Antial0oder

AZR29 Heo8.3303 8 2 RESISTOR 176K 1% 136N F TCs0eal00 2q%44 Clwl/BeTon) FO3aF

A2R30 016953243 a8 GESTETOR 174K 1% ,125W F TCmdemi0d za%as Caml/BnTOwlTa)=F

LF{3 1 H69RL TUSS L[] 2 QEATSTOR 261K 1% ,13%w F TCw0ea1dd 20%us Liwl/0aTOuBbidaF

42R33 9698-3usS a AESL1ST0R 241K 1% 1250 F TCRO4winh 20%a4 Chnl/BnToags | J=f

42R1y 04983153 L 1 REATSTOR I, 83N (X _12%W F TCRG+ulon 24516 CanisBaTOuiAdwF

ARty 26983447 4 1 RESIATOR #22 1% ,123% F TLa0+=100 2054y toal/ButteldinarF

A2TP) 125t antgo '] CUMNECTOR=3GL CONT PIN 1, 14=MNafSCeBT 30 24480 1281 =0800

A2TPa 1251 ait0d ] COMNECTOR=AGL CONT PIN |, {8=MieBICe3Y 30 20a8g 12%1=0800

L2TEY 1251 =0600 " CONKECTORAGL CONT PIN 1, 1¢aMiegSCa07 30 28089 1251 =08 00

AZtoy 1259t=b8a0 o CUNNECTDR=SGL CONY PIN |, idaMMaBSledZ 30 FLTTY 1351 »0800

A2TRY 12810604 ] COMNECTOR=36L EONY PIN |, 10wvMelsledy 20 20480 1251=04600

Az TRy 1351 =0000 o CONNECTOR=SGL CONY PIN 1,1a=MM=B3C=8Z 30 28489 12510400

A2TPISe 12351 =0600 * ] CONMECTOR=8GL, CONT PIN f,{d=M1=BACaS? 30 28484 1281 »0600

AZTP{%a 12510000 [ COMNECTOR3GL CONT FIH 3, )0eMHenBCe8F 30 28189 1251 wbb00

a2Uy 1Ag0=0519 1 H 10 BFR TTL NAND QUAC 2elNm #1129% ANTUSTN

202 1°R20=0468 5 2 tc OLDR TTL BCDaTOWDEC AalOeigeLINE 01298 ANTHASN

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

Table 6-5. Option 004 Replaceable Parts (Continued)

Reference HP Part |c Q Descrinti Mfr

: g r Mfr Part Number

Designation | Number [o] QY scription Code .
A2uy 1820=1483 8 1 1C CNTR TIL LS BIN ASYNCHRO [Tl SNTALB29IN
a2ua 1R2o=tdld 5 1 IC JCHMITT=TRIG TTL LS INV HEX L=JNP LIT L] aNYaLB16N
A2ys 182021009 [ 1 I AFR TTL HONSINV HEX 01298 anTa3eTH

- A204 182020539 1 1€ B TTL WAND QUAD ZelKP [Tl aNTaITN
s207 18200628 ° 2 1C TTL 6i=BIT RaM  40=N§ O=C 01298 SNTUAYN
A2UR 182c=0H68 L] 1C DCOR TTL BC0-TODEC AatDaipalINE 0129% ANTRQEN
s20% 10201148 & TC GATE TTL LS NOR QUAD 2.1NP 01298 SNTALBU2N
42ut0 10 2o=idon 5 i 1C IMNY TTL LY HEX 01295 SHTBLBOSN
A2y11 tA20=0518 3 1 IC MV TTL MONDATHEL RETRIG/REAET OUAL [T EE] WC8s02P
a2u12 1A20=08248 L IC TTL e4=0fT RiM  §0eNS gl 01298 ANTEEIN
az2u1y 1820=1254 9 FH 1IC BFA TTL NONsIMV MEX NP 27044 OMBO9IN
A2yrn 18201197 9 1 TC CAYE TTL L8 MAND QUAD 2&INP 21298 ANTOLBOON
Adyls t8go=1198 [y 3 1C CNTR TTL L8 BIN UP/DDNN SYNCHRO 91298 SNTALALIIN
LHITE ™ 1A20e1218 3 ¥ 1C DEOR TTL LE YeTOefsLINg 3elHB 04298 SNTALALISN
FEITS 18201258 ° 1€ BFR TTL NON=INY HEX {«INP 7018 DMAOTEN
AdUlp ILTLIS LD L ] 1¢ MUKRZDATA=3EL TTL LA 2«T0=i=INE QUAD d1des SNYULS1gAN
L} L] 1820w1112 a 2 1C FF TTiL LS D=TYPE POSeEDGE«TRIG 1298 GNTULGTAAN
Agu2e 18aa=1112 L} IC PF TTL LG DeTYPE POSEDGE-TRIG 0129% BHTALBTAAN
A2y 18201194 & 1€ CNTR TTL L8 BIN UP/DOWN SYKCHRD at29% SHTALBLYIN
A2u22 1A20=1198 [ 1C CNTR TTY, L8 BIN UPIDOWN BYHCHRO 0129s ANTALBIYIN
A2y2y 1A20-1 B85 2 ] 16 RGTR TT\, L& 'o-ﬂﬁe Quip 21914 OMTULBITIN
A2U2a 1130092 & 1 IC CONY 12aBwD/4 2yaDIPet BELTY DACABSCCOwY
a2u 4159.000% ¢ 1 WIRE 224mG W PVC 1X22 8ol 20480 415920005
A2MH 1200=0548 ° 2 SOLKET=IC 20=CONT DIP=3LDR 28480 12000545
A2XU24 1200=056% 9 SOCHET=IC Za«CONT DIPSLDR 20480 1200009468
See introduction to this section for ordering information
6-40 *Indicates factory selected value
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Model 5343A
Replaceable Parts

Table 6-6. Option 011 Replaceable Parts

.. Mfr
Reference HP Part | aty Description Cod Mfr Part Number
Designation | Number ode
11 05342«60015] 2 1 HP=1B ASSEMELY (3EALES 1726¢) 20480 05342=40015
413€y DIO0-30T79 ? 11 CAPACITOR-FXD ,01uF ++20% 100v0C (ER 20usy 0le0=307%
81%C2 0160=-3819 7 CAPACTTOR=FXD _0tyF +=20% 100vDL CER - 28489 0160=3879
LYE 016n=3479 1 CAPACETORSFXD  OIUF +=20% 140V0C CER 20088 01603879
a15La . 0iep=3879 T CAPACTTOR=FED _pjUF +=20% 100¥0C CER 208480 01603879
1150 J160=1BT T CAPACITORSFXD ,p1UF ++20% 100v0C CER 20u8y G16D=3879
81%Ce Mled=1879 ? CaPACITOR«EXD ,01UF +=20% 100VOC CER 28480 Q1y0=3819
815C7 01eg=3879 7 _ CAPACITOR=FAD ,giUF +=20% 1HQVOC CER 28480 Gleg=3479
415Ca 0le0=3879 T CAPACITORSFED _g1UF +=20% 100VDC LER 28480 4160=3AT%
aq%te 018p=a108 hd 1 CAPACITORFXD souUF+=20% HVOC T4 54209 1500606000482
h15C10 0160=3879 t CAPACITORWFXD _01UF +=Z0% 100%DC CER FEPLT 0160=3879
a4%C12 616030879 ¥ CAPACITORSFXD ,05UF +=20% 100VOC CER FLTLL 0160=38TY
A15C13 01603879 ¥ CAPACITOR=FAD ,Q1VUF +=20X 100VDC LER 28484 sibaeinTe
51509 ?100-1788 L] 1 EROKELWTDE BAND IMAXWEBG OHR3 180 MWE 92114 ¥X200 20748
215/ Q1ST=0394 L] 1 RESISTOR S1,1 1% L1250 F TCu0sel ) 2a%4% Claisdeto=S1A1aF
A R2 18100104 i 3 HETWORKRES 9«PIN=SIP 15«PIN-3PLE FITE]) 181001464
215R3 1R1pagied t HETWORKRES 9=PINSIP ,15=PIN-3P(C 28489 18100184
81574 t1810a0ysd 1 HETWORK=RES FaPINeSIP ,15ePIN3PLE 28ud0 181 0=0164
03e0=01dd 3 2 CONNECTORSBGL CONT PIN _Gd=lN-B3C+37 RND 20848y p360-01248
03one0ted 3 CONNECTORAGL £ONT PIN _|0d=IN-BSC-87 RAND 20480 03b0mG124
&15u1 1820=11%7 v 2 1€ GATE TTL 4.8 WAND QUAD 2«INP 0129% SN ELI0ON
By SR 1820=1 104 [} a 1€ GavE TTL LS nOR QUAD 2aIWP 01293 BNTELAGEN
15yt 1029=1112 -] ] IC FF. TTL L8 D=TYPE POS-EDGE=TRIG 93129% SNTALATUN
81504 1A2D=til2 a IC FF TTL L5 D=TYPE POS=EDGE~TRIG 0129% ANT AL STAN
A1SUS 1820=1100 & IC GATE TIL LY HOR QUAD 2=INP 0129% SNYULS 02N
415U 1820=l104 1 IC GATE TTL L3 NOR QUAD Ze]NP 295 BNT4LEBOZN
A15u? 1820=1211t ] 1 1€ GAYE TTL L3 Ex{LeOR GUAD Z=INP 01295 ANTALIBLN
ay5ug 1R20ey144 & 1C GATE TTL L3 NOR QUAD 2=]HWP 01395 ANTALSOIN
a150e 18201112 . IC FF TTL LS D.TYPE POAEDGE=TRIG 01295 SHTALATAN
Y 415010 ILELEIR BT ] - IC FF TTL L3 D+TYPE POS-EDGE=TRIG 0129% SNY4LITaM
(5 apsuLy ' 182p=1218 3 1 1€ BCOP TTL LY 3=TO=B«LINE 3«INP £129% SNT4L 31 38N
EXLTE 1820-12086 1 1 IC GArE_TTL L& NOR TPL 3=IWP 0129 BNTULI2TN
415013 1820-1199 1 1 IC Ny TTL LY HEX 1=INFP 0129% ANTULIgUN
AU s 1829=1112 L} IC FF TTL L3 D=TYPE POSEDGE~TRIG 012%% ANTALITUN
AI5U1S 18200570 [ 1 IC RGTR TTL D=TYPE uaBlT 01298 SHTGLTIN
21516 1820=1194 8 1 IC FE TTL 13 DeTYPE POI=EDGE~TRIG COM 01299 ANTALALTAN
a15u17 1A2o=1198 ] 1 IC GATE TTL L3 NAND GuaD 2=INP 0129% LY LI LR L]
$15048 182n=13ab ] 2 IC ORVR TTL BUS ORVR HEX je]NP ¢129% SNTaIsbN
[T LR ILENESER T B IC FF TTL LY D=YYPE POI=EOGE=TRIG 0129% SNTALSTAN
a15u2e 1H2g=1282 3 2 IC FF TTL LY J=K BAR POS-EDGE~TRIG 0129% SNTULSIOIN
150 1820=19497 ? 3 IC FF TTL LA DeTYPE POI-EQGETRIG PRL=IN 34335 AHTALAITaPC
A15u22 1820« 1689 a a 1C MISC QUAD 04Ty MCYadsP
A450U2) 1818=3154 L 1 ROM 32 x 8 OC ¢129% SNTAS1BEN PROGRANMED
1200=0073 ] H SOCMET=It 1t=CONT DIP DIP=8LOR 28480 12000478
85Uy 1A20=19%7 7 IC FF TTL L9 D.TYRE POS-EDGE=TRIG PRL=IN 16338 SNTULSITUPL
[3}-1PH1] 18201689 4 IC WIsC Quab aaTl} [ LT
L15uze 18 6=t 155 ] 1 ROM 13 x & OC 012%% SN7a31 48N PROGALMMED
1200=047) 8 SOCKET=EIC 146-LONT OIP DIP=SLDR 20480 1200=0473
A SuRy 18201997 7 1¢ FF TTL L8 DaTyPE POSEQGETRIGC PRL=IN 34135 SNTALYITLPL
41528 1820=1889 L] IC MIAL QUAD 0a71y WC 344 LP
ay5Uze 1H20a1282 3 IC FF TTL LY JeKk BaR POSSEOGE-TRIG 0129% SNTOLS 109N
A SUT0 1820=1368 b 1 DRyR TTL BUS DRYR HEX j=INP 0129% ANTaIseN
115031 18420=1689 [ IC MISC GUAD 0a¥1y MClbasP
AySULR 1R20=1202 ? 1 IC GATE ¥TL L9 MAND TRL 3aINP 031295 BNTALILON
415033 1820=0%08 L] i IC COMPTR TTL L MAGTC SeBI7 oT263 FIL2UPC
15U 1820=1112 L] IC FF TTL 1S DaTyYPE POSEOGETRIG 01293 SHNTULSTAN
L1503% 1820=1112 a I1C FF TTL LY O-TYPE POSECQGE-TRIG 01295 SNTALSTaN
AISULL 1820=1197 9 1C GATE TTL LS N&nD QuUAD 2=InF 21295 AMTALAOON
Soopeq08d [ 1 PINgP,C, BOARD EXTRACTGR FLY LT b3 Y LT TR
Soagesds2 3 1 EXTRACTOR, QRAMGE 28484 SQu0=6852
829 pS3u2wsto29 | 8 | HP=1B 1NPUT SSAEMBLY (3ERIES 1720) 20080 05302=6002%
£2%31 12513263 1 1 CONNECLTOR 2a-PiN F WICRORIBAON 284840 12513281
429)2 1200=098% 2 t MNTLIC,t4 PIN: PC MTGy AT &GL3 CONT 28480 1200-0485
1393y 5101=19T73 7 ] SRITCH=SL TathaMS DIPSLIDE=2SSY .18 28084 MOL+1973
A2 LIELTRLL 1 3 1 CABLE 4337Y 26aWg 24«LHNDCT 28480 W120-1900
’ 429 MISCELLANEQUS P4RTS
’ 334Q=0048 L] F ATANGOFFMETRIC JnOAT Brub MOUNTe FOA 28480 | oX80=gbad
1530=4098 a 2 CLEYTS 0,070«IN W 3LT1 0,458=1IN PIN CTR [TITE) OROEA BY DEACRIPTION
2190=0034 5 2 WASRER«LK HLCL ND, 10 194=iN=ID 28480 2190=0034
0%5342-00017 [ & 1 PLATE, FATCH 28089 05332400017

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

www.valuetronics.com .
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Model 5343A
Replaceable Parts

Table 6-7. Manufacturers Code List

MFR. NO. |° MANUFACTURER NAME AND ADDRESS Zw CODE
00000 Any Satisfactory Supplier
01121 Allen-Bradley Company, Milwaukee, Wi 93204
01295 Texas Instrument Inc,, Semiconductor Component Division, Dallas, TX 75222
02114 Ferroxcube Corporation, Saugerties, NY 1247?
. 03888 KDt Pyrofilm Corporation, Whippany, NJ 07981
04713 Matorola Semiconductor Praducts, Phaoenix, AZ 85062
06383 Panduit Corporation, Tinley Park, It 60477
16546 L. 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 08630
25403 Amperex Elek Corporation, Semicon. & MC Division, Slatersville, RI 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 a2
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
BE175 Burr Brown Company, Huntsville, AL 35801
90201 Mallory Capacitor Company, Indianapolis, IN 46206

6-42

_www.valuetronics.com




Model 5343A
Manual Changes

@ 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.

o

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
assembilies.

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 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 photoisincluded 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,

 wwwsvaltetronics.com
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Model 5343A
Service

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 8-7,
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 itincompatible 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.

§-2
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KNOB CONTROL

DANGEROUS YOLTAGE, EXCEEDS SYMBOLS
1000 VOLTS

-
_ REAR PAMNEL LABEL MAIN SIGNAL PATH

D FRONT PANEL LABEL @ SCREWDRIVER ADJUST

ABEL
INTERIOR AND PC BOARDS LAS FEEDBACK PATH

WIPER MOVES TOWARD "CW" WHEN
CONTROL IS ROTATED CLOCKWISE T°" O o« TEST POINT

-l- oR @ PROTECTVE CONDUCTOR TERMINAL A INSTRUCTION MANUAL REFERENCE

<7 CIRCUIT COMMON s  ALTERNATING CURRENT
@ IDENTIFIED COMMON === DIRECT CURRENT

A., on abm CHASSIS TERMINAL ~_  ALTERNATING OR DIRECT CURRENT

PRINTED CIRCUIT BOARD IDENTIFICATION

REVISION LETTER HP PART NO.

05340-6003
. MANUFACTURING

DIVISION CODE
PRODUCTION CODE

SERIES NQ,
{May Be Stamped

Eisewhere On The Board)

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 TW(O CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION

A25 Ci A25C1
ot A25A1 CR1 A25A1CRI1
%° NO PREFIX J3 J3
\'d i
*P‘b Assembiy Sth, No. Assembly Sevies Mo,
< Assembly Assembly fincludes AZ5AI  (ueed to document

Namber Name Agsembly) changes)

AN % e

AZ5 POWER SUPPLY ASSY(05100-6007) SERIES 330

J2 mounied on Rectifier =" Al RE(E;I;égEGE(ﬁ “ASSY J3 not moun ted
Assembly A2S A biy -— on Assembly A25
Numberg indicate ! Part of A25 I I
Pineafdz O\

\ F/O P/
CR1
2 T Uxay o XA,

7 G ;
3 asGY ,-I, SheLk
Transformer /i/l |

Terminal ‘ . Contnector AZ5XA1
MNumbers Pin Numbers

WHT- ORN-GY Reol"a +e3v
ASPI(B)

from J3 to Pin 6
of Pl on

6.3V suppiied
{
I Assembly A5
|

Figure 8-1. Schematic Diagram Notes
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8-4

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 . 05343-60005
A2 Option 004 (DAC} Display Driver 05343-60008
Al Direct Count Amplifier 05342-60003
Ad Offset VCO 05342-60004
AS RF Multiplexer 05342-60005
Ab Offset Loop Amplifier 05342-60006
A7 Mixer/Search Control 05342-60007
A8 Main VCO 05342-60008
A9 Main Loop Amplifier 05342-60009
Al0 Divide-by-N 05342-60010
Al IF Limiter 05342-60011
Al12 {F Detector 05343-60009
A13 Counter 05342-60013
Al4 Processor 05343-60006
Al5 Option 011 HP-IB 05342-60015
Al6 Memaory and Sweeper Control 05343-60010
Al17 Timing Generator 05343-60007
A18 Time Base Buffer 05342-60018
A19 Primary Power 05342-60019
A20 Secondary Power 05342-60020
A2l 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
ul Sampler 5088-7022
A27 NOT USED
A28 1st Preamplifier 05343-60003
A29 Option 011 HP-IB Interconnection 05342-66029

8-13. SAFETY CONSIDERATIONS

8-14. Aithough 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.

| 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 IS PROHIBITED.

www.valuetronics.com
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Ca 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.

| 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 533A.

8-18. Safety Symbols
8-19. The following safety symbols are used on equipment and in manuals:
O f 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).

L Protective conductor terminal. For protection against electrical shock in
= OR 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

'é‘ 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.

/# OR I Frame and chassis terminal, A connection to the frame (chassis) of the
equipment which normally includes all exposed metal structures.

N Alternating current (power line),
B p
JE—— Direct current {power line).
~~ Alternating or direct current (power line}.

. The WARNING signal denotes a hazard. It calls attention to a procedure,
I WARNING l practice, or the like, which, if not correctly performed or adhered to,

could result in personal injury.

C’ The CAUTION sign denotes a hazard, It calis attention to an operating
X CAUTION 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,

www.valuetronics.com
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8-20. SIGNAL NAMES
8-21. Table 8-2 ts a list of signal names used in the 3343A. The list is in alphabetical order and
includes the mnemonics for cross-reference with the schematic diagram signal 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
A9 Address o XAT4A(3) | XA13{T], XA15A{3), \
XA16A(3), A22W4(5),
A2211(24)
At Address 1 XAT4A(@) | XA13(2), XA15A(3),
XAT6A(4), A22W4(6),
A22)1(23)
A2 Address 2 XAMA(5) | XA13(3], XA15A(S,
XA16A(5), A22W4(9),
A2211{22)
A3 Address 3 XA14A{6Y XA13A{4), XA15A(6),
. XA16A(6), A22W4(10),
A22)1(10}
A4 Address 4 XANAT) | XA13(3], XAI5A[7),
XA16A({T), A22W4(T7)
AS Address 5 XAV4AB) | XA13(6], XAI5A),
XAT6A{8B), A22W4(T8)
Ab Address 6 XA14A[9) | XA15A3], XAT6A[),
A22W4(19)
A7 Address 7 XAMA(T0) | XAT5A(TO), XA16A(T0), e Address Lines
A22W4(20)
A8 Address 8 XAVA(TY) | XAI5A(TT), XA16ATT),
A22W4{33)
A9 Address 9 XA14A(T2) | XAT5A(T2), XAT6A(TD),
AZ2W434)
A10 Address 10 XAT4A(13) | XAT5A(T3), XA16A(T3),
A22W4(35)
AT Address 11 XATA(T4) | XAT5A(TA), XA16A(TH),
A22W4(36)
AT2 Address 12 XA14A(15) | XA15A(T5), XA16A(TS),
A22W4(37)
A13 Address 13 XAVA(T6) | XAT5A(T6), XAT6A(TE},
A22W4{38)
Al4 Address 14 XAMA(T7) | XAI5A(T7), XAT6A(TF),
AZIW4(39)
A15 Address 15 XA14A(T8) | XAI5A(18), XAI6A(TE)
A22W4(40) /
CHECK Check Output XA | xA117,7) 75 MHz signal sent from A10
Divide-by-N to A11 IF
Limiter when 5343A is in
CHECK made,
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 XA3T) XA13(14) Divide-by-four output of
B Qutput Direct Count Amplifier
Assembly to A13 Counter
Assembly.
3-6




Table 8-2. Signal Names {Continued)

Model 5343A

@ [MNEMONIC NAME FROM TO FUNCTION
DIV N Divide-by-N XAB{5) XA10(8) Signal from A8 Main VCO
to AH} Divide-by-N.
Dé Data @ XA14A(3} XA8(9), XA10(15), XA13(1), 1
XAT14A(3), XA15A(3),
XAT8A(3], XA17{10},
A2211{20), X22W4{11}
D1 Data 1 XAT4A(4)  [XA10(16), XA13(2),
XAT7017), A221(19),
A22W4(12}
D2 Data 2 XAT14A(5) XA10(17), XA13(3),
XA15A(5), XA16A(5),
XA17(13, A2211{18),
AZ2W4(13)
D3 Data 3 XAT4A(6) XA10(18), XA13(4},
XAN5A(6), XAT6A(B),
XA17(13), A2211(17},
A22W4(14)
D4 Data 4 XA14A(7) | xA10(T8), xA12005, T5), ( Datalines
XAT5A(7), XAT6A(7),
XA17(11), A22J1(5),
AZ22W4(15)
D5 Data 5 XAT4A{8) XA10{16), XA12{16, 16),
XAT5A(8), XAT6A(8),
XAT7{10), A22)1{6},
A2ZW4(16}
@ 06 Data 6 XAT4A(9)  |XA10(T7), XA12(17, T7)
XAT5A(9), XAT6A(9),
XAT7(9), A22)0(7).
AZ2W4{23)
D7 Data 7 XAT4A0) XA0(18), XA12{18, 18),
XATSA101, XA16A(10),
XA17(8), A22)1{8).
A22W4{24) }

EXT IN External input { J2 (rear panel)| XA18(10) Signal from an external
source via 12 on rear panel
to A18 Time Base Buffer
Assembly

HECL RST | High ECL Reset XA13(10) XA34) 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) | XA 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 XAZ(2) XA61{8) High signal from 500 kHz
Enable detector on A7 sent 1o
Search Generator on A6 if
Q’ the offset VCO frequency is
not 500 kHz less than the
main VCO frequency.
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Table 8-2. Signal Names (Continued)
IMNEMONIC NAME FROM TO FUNCTION
I Intermediate A2503 XATHT), via A22W3 A25 Preamplifier output to
Frequency AT1IF Limiter Assembly.
If COUNT Intermediate XA12(8) XA13(7) A12 IF Detector output to
Frequency to A13 Counter Assembly
Counter
IF LIM Intermediate XA1T2) | XA12(T) ATl IF Limiter output to
‘ Frequency A12 IF Detector Assembly,
' Limiter Qutput
IF OUT Intermediate A25)4 14 {rear panel) via W3 A25 Preamplifier interme-
Frequency diate frequency output to
Output rear panel connector.
ISOLATOR | Optical Isolator | XA19(18, T8) {XxA20(15, 75), XA21{17, 77) | Signals excessive current
load to the U3 Timer Over-
. current shutdown circuit.
i LCTR RD Low Counter XA14B(2) XA136) Signal from A14 Microproc-
f Read essor 10 A13 Counter Multi-
plexer circut to read con-
tents of A or B counter to the
data bus (depending upon
the state of the AS line).
LCTR WRT Low Counter XA14B(3) XA13(7y 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 Bulfer register on A2
board (Option 004} for
conversion to analog,

LDiR Low Direct Gate XA17{(dy XA3(S) 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} XA201(% Temporary low signal from

Reset A4 Microprocessor to A2
Display that blanks the dis-
} play during power up.

LEXT Low External 54 (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-1B 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-1B
{Option 611},

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).
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MNEMONIC

NAME

FROM

ELY)

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

XA211(1y

XA148(9)

Ad4W1

XA7(1)

A25A1(18)
XA14B(9)

XA14B(T0)

XAG(B)

XA14B8(T3)

XA14B(6)

NA14B(7)

XA14B(1T)

XAT4A(13)

XA2(4)

A26)2

XAS5(5), XA13(B)

XA12(14)
XA12003)

XA12(14),
XA9(9)

XAZ(Z}

XA16B(2)

XA17{8)

XA (%

XA10(Td)

Low signal from A2 Display
Driver or HP-18 Option 011
that interrupts A4 Micro-
processos. .

Low signal enables A2 Display
Driver to send keyboard
information to A4
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 Al2 IF Detector
that causes A12 to output
data to the bus.

Low signal from A14 Mirce-
processor to A12 IF Detector
that causes A12 o 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
uiz.

Low signal from A14 Micro-
processor that results in data
transfer from A17 Timing
Generator 10 Ald via the
data bus.

Low signal from A4 Micro-
processor that clocks data
into the Input Register on
A17 Timing Generator,

Low to high transition from
Al14 Microprocessor decoder
that loads the high order
bits into the N register on
the A10 Divide-by-N
Assembly.

www-valuetronics.com
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Table 8-2. Signal Names (Continued)

MNEMONIC NAME FROM TO FUNCHION

LSYNLO Low Synch XA14B(12) XA10(14) Low to high transition from

{LS¥YL} Low A14 Microprocessor decoder
that loads low order bits
into N register.

LXROM Low External XAT5A(16}, XAT4A{16) Not used.

ROM NAT6A(16)
MAIN Main Phase XA10(1) XA9(12) Phase error signals from
Agl Error 1 A10 Divide-by-N assembly
_ _ to A9 Main Loop Amplifier
MAIN Main Phase XAT0(T) XA9{12) that control the A8 Main
Ag2 Error 2 vCO.

MAIN CTRL | Main Control XA9{6) XAB(1) Control voltage signal from
A9 Main Loop Amplifier
that controls the frequency
of the A8 Main VCO.

MAIN OSC |Main Oscillator XAB{7) XAS(10) A8 Main VCO output to A5
Rf Multiplexer Assembly.

MAIN VCO | Main Voltage XAB(3) XAZ(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 XAZ(N XAB{10) A7 Mixer/Search Control

Al outputs that are processed
_ _ by A6 Offset Loop Amplifier
OFFSET Offset Phase 2 XAZ(H XA6(10) to develop OFFSET CON-
Ag2 TROL signal.

OFS CNTRL { Offset Control XAG(6} XA4(5) A dc control voltage signal
from A6 Offset Loop Ampli-
fier 10 A4 Offset VCO
Assembly.

QFS OSC Offset XA4(104 XAS(1} A4 Offset VCO output to AS
Oscillator RF Multiplexer Assembly.

OFS VCO | Offset Voltage XAA(7) XA7(9) A7 Offset VCO output to A7
Controlled Mixer/Search Control
Oscillator Assembly.

500 kHz 500 kilohertz XA18(3} XA7Z(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) I3 {rear panel} 10 MHz signal from A18 Time

Out Base to FREQ STD QUT con-
nector on rear panel.

8-22. DISASSEMBLY AND REASSEMBLY

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,

b. Remove line power cabte from Input Power Module (A23).




8-24.

8-25.

8-26.

l 8-27.

a.

8-28.

AL oS -

b.

o

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.

Remaove 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

8-29. 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 alow 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 Ogption 004 is installed,
remove coax cable at A2J3 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 jollowing 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 freety within
limits of the power cable, as shown in figure 8-2.
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AZR27 (OFFSET ADJ) A25 A22

FOR OPTION 004 ONLY
A26

A2R265 {GAIN ADJ]
FOR OPTION 004 ONLY —15¥ +15V

CONNECTS TO A2J3
(DfA QUTPUT)
FOR OPTION 004 ONLY

-

% Az AN '

; —18V
CONNECTS  CONNECTS

ToAWI  TOAW

+15Y

M CONNECTS TO AZ (—15V, #15V]

FOROPTION 004 ONLY

Figure 8-2. Front Frame, A26, A28, and U1 Removal
8-12
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8-30. Removal of A1 Display Assembly and A2 Display Drive Assembly from Front
@ Panel Frame

8-31. To remove Al 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. Toreplace adefective LED in a front 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 insertinto the switch. Solder
o 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.

www.valuetronics.com
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¥ 3-38. Procedure for Selecting Resistor R15 on Direct Count Amplifier A3
I .
| 8-39. If resistor A3R15 is not properly selected for value (average value 42.2 ohms), the 5343A
i may exhibit a miscount at the low frequency direct count input for frequencies near 500 MHz.
ll To properly select A3R15, perform the following:
‘ a. Set the 5343A to the 10 Hz—500 MHz RANGE and select 1 kHz RESOLUTION.
i b. With assembly A3 on an extender board, monitor A3U4(14) with an oscilloscope.
, c. The signal at A3U4(14) must go positive by 100 mV (25 mV).
l_
‘ ov |I I
f 100 mV
; 25 mV
f SIGNAL AT
: A3U4(14}
d.  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 SmV
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 150, .
e. Use a 1%, 0.125W resistor for A3R15. The following are HP part numbers for resistors
! which may be used.
1 Value Part No.
'g 61.90 0757-0276
| 56.20 0757-0395
' 51.10 0757-0394
45.41} 0698-4037
42,201 0757-0316
38.302 0698-3435
34.80 0698-3434
31.60 0757-0180
28.70} 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 set to 1M, 1 Hz resolution,
apply a 10 Hz signal at a level of 50 mV rms. if the counter properly counts 10.Hz, leave
A3R16 at 510 (0698-3378) and A3C10 at 2.2 pF (0160-3872).
b. If the counter miscounts, change A3R16 to 5100 (0698-5176) and change A3C10 to
10 pF (0160-3874).
8-14
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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 M) (HP P/N 0683-1565) and test as follows:

a. Test setup:
18 GHz
GENERATOR
8620/86290

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 pane! IF QUT on the spectrum
analyzer. Set spectrum analyzer SCAN

T

d. Reduce input signal level until counter no longer counts 18 GHz but displays al§ zeros.
The IF OUT on the spectrum analyzer should appear as:

8-15
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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 M (0683-1565),

i IF THIS IS CENTERED, THEN
i CHANGE ASR16 to 15 M.

SHOULD BE OFFSET FROM
CENTER {E{THER SIDE)

l ] | ‘

I 8-44. After replacement of factory selected parts, conduct the performance tests required in
I Section IV.

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. DESCRIPTION FOR USE

i 05342-60030 10 pin X2 Extender Boards for A4, A5, A6, and A18 assemblies.
05342-60031 12 pin X2 Extender Boards for A3, A7, A8, A9, and A11 assemblies.

05342-60032 15 pin X2 Extender Boards for the A24 assembly.
05342-60033
05342-60034
05342-50035
05342-60036
i 05342-60039

E

18 pin X2 Extender Boards for the A17 assembly,

22 pin X2 Extender Boards for A10, A12, A13, A20, A21 assemblies.

24 pin X2 txtender Boards for the A19 assembly.

Double 18 pin X2 Extender Boards for the A14 assembly.

Keyed double 18 pin X2 Extender Boards for the A15 HP-1B assembly.

T
. - —t M (=3 -l —d —t

8-16
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Figure 8-3. 10842A Service Accessory Kit

8-17
www.valuetronics.com




¢ Model 5343A
1 Service

fy 8-50. Replaceable Parts
8-51. The only replaceable parts in the 10842A kit are the two integrated circuits and five

il switches on the05342-60036 extender board. Table 8-4lists the HP partnumber and description
of those parts. Refer to Section Vi for ordering information.

Table 8-4. Replaceable Parts for Extender Board 05342-60036

| pestc. | NUMBeR | T DESCRIPTION Cobe| NUMBER

' Ul 1820-1197 1 IC GATE TTL LS NAND QUAD 2-INPUT 01698 | SN74LSOON
U2 1820-1281 1 {C DCDR TTIL LS 2-TO-4-LINE DUAL 2-INPUT 01698 | SN74L5139N
5 3107-1856 1 SWITCH-5L-8-1A-NS DIP-SLIDE-ASS5Y 1A 28480 3101-1856
52 3101-1856 1 SWITCH-SL-B-1A-NS DIP-SLIDE-ASSY 1A 28460 3101-1856
53 3101-1856 1 SWITCH-SL 8-1A-NS DIP-SLIDE-ASSY 1A 28480 3101-1856
54 3101113 1 SWITCH-TGL SUBMIN DPST .5A 120VAC PC 28480 31011213
55 31011675 1 g\r(\;lTCH-TGL SUBMIN DPST .5A 120VAC/ 28480 3101-1675

P PC

: _ 8-52. Using Extender Board 05342-60036
i ' 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, 52, and $3) the two toggle

switches (54 and $5) and test points R6K and R7K on A4, Figure 8-4 shows the signals present at
R6K and R7K. Figure 8-5 is the schematic diagram of the extender board.

|

!

H

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:

i a. lIsolation of the 1i6-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 Al4.

c.  Manual control of the microprocessor reset.

8-55. The $1switch {leftmost switch) opens the data bus. With all switches up, the switchesarein
the closed position. The $2 and $3 switches open the 16 lines of the address bus.

8-56. Test points R1,R2,and R3 on the extender board are used in taking signatures of the 5342A
and do not apply to the 5343A.

8-57. |f 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.

1
R6K SIGNAL ———
- = ~8 MSEC
! R7K SIGNAL
£ ' —_— ~4— ~8 MSEC
8-18 Figure 8-4. A14 Board (05343-60006} Test Points R6K, R7K

w.valuetronics.com
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05342-60036 PAOCESSOR EXTENDER BOARD (USEC IN 108424 TROUBLESHOOTING KIT FOR THE 53424 AND 53434 SERIES 1808
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Figure 8-5. Extender Board (05342-60036) Schematic Diagram
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5343A

8-58. LOGIC SYMBOLS

8-59. logic symbols used in this manual conform to the American National Standard ANSI
¥32.14-1973 (IEEE 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 @ represents false, no, inactive. These terms should not be confused with the physical
guantity {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 Ais 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).
¥=1if and only if A=1 and B=1 ¥=1 if and only if A=1 or B=1
Y=A+B Y=A+B

FQUIVALENT EQUIVALENT
TRUTH TABLE SYMEBOLS TRUTH TABLE SYMBOLS
A e v A B_" A B| Y A—J@7Y
r o1 | B— vo1 |t e—3
1 Q Q 1 Q 1
o 1|0 A o 1|1 e
o alo | & P o olo o >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 B-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

J— -

- B -
T B 8—jp a—q

TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE
4 812 A 8]z 4 B |z A 82
1 v | oo 1 1)o 1 1t i v | o
1 L] 1 1 a 1 1 0 0 1 0 1}
o % 1 [ | 1 o 11|40 o 110
o 0| o o | o o | o ol
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/a EXAMPLE 1  saysthat Z is not true if Ais true and Bis 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 9 is redefined
suitably,

8-66. In describing the operation of electronic logic devices, the symbol H is used 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 “iow 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 symbo! Ds denotes that the active (cne)
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 “ [ " is used in this manual.

EXAMPLE 5 assume two devices having the following function tables.

DEVICE #1 DEVICE #2
FUNCTION TABLE FUNCTION TABLE

B ¥ A B Y

rrIZI

H
L
H
L

~frIxIzi>e
rx*IZI

H
L
H
L

el o

POSITIVE by assigning the relationship H=1, {=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 symbofs would be:

’ DEVICE #1 DEVICE #2

A— a—Y
— 3"’ D

8-
www.valuetronics.com



Model 5343A

Service

alternatively, by assigning the relationship H=8, L=1 at both input and output, Device #1
<an 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
v E v
p—Duf

DEVICE #2

At
SDS

8-69. MIXED LOGIC. The use of the polarity indicator symbol { \) automatically invokes a
wnixed-logic convention. That is, pasitive 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 B}z

H B[

# L |H

Lt H |H

Lt L |+w

This may be shown either of two ways:
i~
A >] z

o~ I3

Note the equivalence of these symbols to
examples T and 2 and the fact that the
function table is a positive-logic translation
{H=1, L=8) of the NAND truth table, and
also note that the function table is the
negative-logic translation (H=0, L=1) of the
NOR truth table, given in Example 3.

EXAMPLE 7
FUNCTION TABLE

TIrrrlN

Lot - -

H
L
H
L

This may be shown either of two ways:

a=dg
= -

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, t=0) of the NOR truth table, and
abo 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. It should be noted that one can easily convert from the symbology of positive-logic
merely by substituting a polarity indicator { [ ) 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 s 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 {©) or polarity { B ) indicator, delete the

indicator,

At each input or output not having an indicator, add a negation (0) or polarity { £ )

indicator.

Substitute the AND symbol D for the OR symbol D or 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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(a 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 compiex 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 J-K flip-flop are active high and activelow, respectively). (3} in a chain of {ogic, under-
standing and the writing of logic equations are often facilitated if active low or negated outputs
feed into active low or negated inputs,

8-73. Other Symbols

8-74, Additional symbols are required to depict complex logic diagrams, as follows:

I

I Dynamic input activated by transition from a low level to a high level. The
opposite transition has no effect at the output.

—+
_D_'c:, Dynamic input activated by transition from a high level to a low level. The
1 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 output is low if the input is high and it is high if the input
is low. The two symbols shown are equivalent.

input is low. The two symbols shown are equivalent,

E Noninverting function. The output is high if the input is high and it is low if the
-

T OUTPUT DELAY. The output signal is effective when the input signal returns
- to its opposite state,
€ r A EXTENDER. Indicates when a logic function increases (extends} the number
— T
L u of inputs to another logic function.

FLIP-ELOP. A binary sequential element with two stable states: a set (1} state

I

and a reset () state. Outputs are shown in the 1 state when the flip-flop is set.
In the reset state the outputs will be oppaosite to the set state.
—
—=r RESET. A 1 input will reset the flip-flop. A return to 9 will cause no further
— effect.
—
(9 ‘—1|i SET. A 1 input will set the flip-flop. A return to 8 will cause no further action,
h — . . , ‘
oy | TOGGLE. A 1 input will cause the flip-flop to change state. A return to 0 will
b cause no further action.

www.valuetronics.com
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1 INPUT. Similar 1o 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 C andD
inputs are at 1, the flip-flop will be set. When the C is 1and the Dis 8, the flip-flop
will reset.

Address symbol has multiplexing relationship at inputs and demultiplexing rela-
tionship at outputs.

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

G1

s
[ o]

2

G2

oo
[x =

Xy.2

8-24

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 (), 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”,
followed by an identifying number. The controlled or gated input or output is
labeled with the same number. In this example, “1” is controlled by “G1.”

" When the controlied or gated input or output already has a functional {able (X

is used here), that label will be prefixed or subscripted by the identifying number.

If a particular device has only one gating or control input then the identifying
number may be eliminated and the relationship shown with a subscript.

If the input or output is affected by more than one gate or controlinput, then the
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”
and “G2."”

]
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8-78. A class of symbols for complex logic are called control blacks. Control biocks are used to
show where common control signals are applied to a group of functionally separate units.
Examples of types of control blocks follow.

REG
RIGHT P ——
LEFT P ———

SEL

SEL

G
G2
G2

QuTpPLT

SEL
50

St

@
|

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 at an 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 () 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.

Qutput 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 (0 will
be used.

_wwwovatuetronics.com
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8-79. Complex Logic Devices ‘

8-80. 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.

Reference Designation T TR
A2U2, A2U8 CODER _ju10
Part Number 1z, "3"::
1820-0468 _nl, e
SN7445N sl -2
15 P .
i 1 _L

Description k2
BCD TO DECIMAL o

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 y
! Part Number v _8 CNTA
1820-1443 " e |a
SN74L5293N —{ |
1
11}, 11_ ] @
Description & [R
4-BIT BINARY COUNTER ||

This binary counter has four master-slave Hip-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.

13
1
1

™y

|

e B @
T

L

=

§IP

tn

L

2]
"

Reference Designation
A207, A2U12
Part Number
1820-0628
SN7489

L

o

MEM r
acb_ Al
aco Al
AcD Al
ACD a1 ~

it et
Iﬁ.

Description
64-BIT READ/WRITE MEMORY

This memory has an array of 64 flip-flop memory cells in 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) HICH and
selecting the desired address.

8-26
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Ny Reference Designation 1
{ A2U13, U17 6. }s
_ Part Number
! 1820-1254 1™ [
' DM8095N — P
! 4] FEE
i —8 F
1 o} 2
'. _& Py AL
) 14 [y L.
i
Reference Designation 2
A2Us R '
Part Number s .
: 1820-1049 .
DMBO97N J Fe
]
ki
F
1¢ a
Fl——
L e dE
— 12- 11
15 £ L
14
-
¥
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 §098 control four devices from
one input (pin 1LOW) and two devices from another input (pin 15 LOW).
—t | G1
Reference Designation - Ge
A2U18 —
Part Number ) wx [ .
1820-1428 —] (1
74L5158 I
S 1 ._.?
L] n
[l 1 ._.9
10 o
14 1 . 12
13
1]
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 feve! at pin 1 selects the input word. The outputs are
LOW when pin 15 is LOW.
8-27
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Reference Designation afs s
A2U19, A2U20 2| e —
ASU1, A10U4, A12U13 2l o .
A3, A14U22, A15U3 _tela =
A15U4, U9, U0, U4 LI P o
A15U19, U34, U35 12 he
A17U9, U7 nle ,
Part Number —13lp
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¢} input is 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 (5) 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 outputis the
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.
'-. i
=N
_IEB
Reference Designation —r ale
A2U23 L
Part Number s
1820-0574 I B I
DMBS51N —% A
o B
12 Oc F 5
_MIne 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,
I
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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 S 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 1 then 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.

X=¥ 1 2|18
— 8o, RLA—
— Sloe AL
—Alog AE.
Reference Designation 3 [5c 14
AT10U8,U9,U13,U14
Part Number 10 42 10 cutA
1820-1429 ?
7415160 s & [o1
? & |C
=
SN 4
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 clack pulse regardless of the levels at the enable inputs
{pins 7 and 10). The clear function (pin 1}is asynchronous and a low level clearinput
sets all outputs low regardless of the levels of the clack, load or enable inputs. Both
count enable inputs {pins 7 and 10} must be HIGH to count and the pin 10inputis fed
forward to enable the carry output (pin 15),

ics.com

Service
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Reference Designation NI 1 o 9
A10U1, A13U13,
A13UT4,U17,U18 . 5 ot
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Reference Designation —Joc :—
A10U10, U1S, U17 Tioe ——
Part Number ] D¢ P
1820-1196 ] D¢ P
SN74LS174N 2o¢ 2
14 DC 15
|
i .
: Reference Designation
i AU, U16
Part Number
1820-1195
SN74LS175N
Description
HEX/QUAD D-TYPE FUP-FLOPS
information at the D inputs is transferred to the outputs on the positive-edge of the
clock pulse ipin 9). Clock triggering occurs ata particular voltage level. The hex FFs
have single outputs, the quad FFs have complementary outputs.
LN o 12
3 DC 2
LLE |9
Reference Designation J 8 CHTA L
A12U10, U5 ! c
Part Number L R <8
1820-1193 Iﬁ_.; “
SN74LS197N
4 D¢ .5_1_
C
ol ¥2
R
Description
30 MHz PRESETTABLE
BINARY COUNTERS/ LATCHES
This counter consists of four master-slave flip-flops that form a divide-by-two anda
divide-by-eight counter. The outputs may be preset to any state by placing alow on
pin 1and entering the desired data. The outputs will change to agree with the inputs
regardless of the state of the clocks. Whenused as a high-speed 4-bit ripple-through
counter, the output of pin 5 must be externaly connected to the dlock 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 pins 12, 2,9, and 5, respectively.
When used as a 3-bit ripple-through counter, the input count pulses are appliedto
the clock 2 input (pin 6}. Simultaneous frequency divisions by 2, 4, and 8 are avail-
] able at pin 12, 2 and 9, respectively. Independent use of flip-flop A is available ifthe
: load and clear functions coincide with those of the 3-bit ripple-through counter.
8-30
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i 51X DECADE COUNTER
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The six decade counter is an MOS, 6 digit, 10 MHz ripple-through counter with
buffer storage for each of the § 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-t0-6
line decoder. An overflow output {pin 7) and a fifth decade carry output {pin 6} is
also available. When the transfer input (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-t0-6 line decoder which is controlled by the BCD

( inputs,

z Reference Designation
: AT3U5,06,U9,U10

: Part Number

‘- 1820-1238
SN74L5253N

Description

o
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DUAL 4-INPUT MULTIPLEXER

Input states on pins 2 and 14 are decoded according to their weighting modifiers to
form AND gates (G0 through G3}in the common control block. The datainputs have
numeric madifiers to indicate the specificgate which must be active for that input to
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. {f aninhibit input
{pin 1 0r 15} is HIGH the corr
the state of the selected in

esponding output (pin 7 or 9) will be LOW regardless of

put.
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'-i Reference Designation poy LN
, A15U26 pey B
. Part Number aF P
| i816-1155 pryt
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aF
AFP—
AF i
Description
READ ONLY MEMORY (ROM) WITH 32 ADDRESSES
Address selection is determined by the five upper inputs which are decoded into
32 possible addresses (A8 through A31) corresponding to the weighing modifiers at
the inputs. Input modifier F (pin 15) gates the outputs. Stored data will be read from
the selected memory address if F is active (LOW). The output data {pins 1-7 and 9)
are active HIGH.
.
Reference Designation
A17U13, Us, U0 4
Part Number 5
1820-1433 L.
SN74L5164N %
12
13
Description
8-BIT PARALLEL OUT SERIAL SHIFT REGISTER
This 8-bit shift register has gated serial inputs and an asynchronous clear. A LOW 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 1 or 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.
8-32
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; Description aln
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 hasa gated zeroreset and a gated set-to-
3i nine input. To use the maximum countiength, the pin 11 inputis connected to the
i 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 8 cuptut to
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
i a simplified block diagram, followed by discussions of FM tolerance, automatic amplitude dis-
/D crimination, and sensitivity. The function and relationships of the major assemblies are described
next (1o 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 alow
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 focal oscillator frequency, fLo, such that the difference fre-
quency, fir (= fx ~fLo if fx >fLo and = Lo ~fx if fx < fLO) is within the counting range of the low
frequency counter. The counted frequency, fi, 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, fyco. 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-
B 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.

8-33
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figure 8-6. Harmonic Heterodyne Technigue

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
g locked to the counter’s time base) are simultaneously mixed with the unknown signal by the
i 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 = Nefy * fig,

where fx = unknown frequency

N = harmonic of frequency synthesizer which mixed with unknown to
produce countable IF

i

f1
fir1 = IF produced by Nef1 mixing with fx

programmed frequency of synthesizer

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 firy
will be (+) if Nef1 is fess than {x; the sign of fig 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 from its 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 — fy {if Nfj > fx)
firz = Nefz - iy (If Nfz = fx)

therefore N = ::Fi ;;'Fz
or, if fx is greater than Nfy:

fiF1 = fx = Nefy (if Nfy < §)
firz = fx ~ Nefa (if Nf2 < fx)

therefore N = ?Fz - fiFt
i-f

8-90. Referring to Figure 8-7, it is seen that if fx is greater than Nefy, then fir1, produced by
mixing Nefy with fx, will be less than fir2, produced by mixing Nefz with fx, since f2 is less
than 1, by Af. However, if fx is less than Nefy, then firy will be greater than firz.

fiFz
/'--—4\——.\
) ! if fy PNefy, THEN figz >Ny
1 Fr
1' I —
I I { —
Nefy fy
Nefz fiF1
e g,
1 1
1 1 it 1 <o ly, THEN typn <ty
1 ff2 i
'u"-"'“-—-\ '
I I §—
(M Msfy
Netp

figure 8-7. Frequency Refationships

8-91. If firz is less than fiF2, then N is computed from

fir1 - fir2
f1 -1

i fir2 is greater than fiF1, then N is computed from

N=

_ firz - fiks
N= f1-f2
8-92. The unknown frequency is then computed from the following:
fx = Nefy - fig1 (fiF2 < fiFy)
fx = Nefy + fiF1 (fiFy < firg)
8-93. Since the frequency of the synthesizer is known to the accuracy 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 efror.

8-35
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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 figure 8-8 and the block diagram of
figure 8-6 are: :

a.  Two synthesizers which are offset by precisely 500 kHz.

Two counters.

c. A multiplexer which multiplexes between the two synthesizer frequencies — when f1 is
driving the sampler driver, the tF1 produced is measured by counter A and when f1 drives
the sampler driver, the IFz 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
mulkiiplexer 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 signal in 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 fiFy (produced by Nefy mixing with fx) and counter B accumulates fir2
(produced by Nsf2 mixing with fx). The pseudorandom switching prevents coherence between

IF

pa— O—{ counTeRra |

x SAMPLER - COUNTER A

25 MHz — 125 MHz | O~ COUNTERB
i

L Nsfho
N=1

SAMPLER DRIVER

"o MULTIPLEXER

T

fa=ty -500 kHz

PSEUDORANDOM
SEQUENCE
GENERATOR
3
SYNTHESIZEA F
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 fiFt 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 langer 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 4 ms. 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 £M 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 frequencies in
the iF.

ALLOWED RANGE OF
IF FREQUENCIES
w‘-

AN ADJUSTED FOR
IF iN THIS REGION

25 MHz 50 MHz 100 MHz 125 MHz

f—n

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-
nals inits range of 0.5—26.5GHz in favor of the highest amplitude signal in the range. Thus, if there
is 20 dB separation (typically better than 10 dB) between the highest amplitude signal and any
other signalin the 0.5—26.5 GHz range, the counter automatically measuresthe highestamplitude
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

!
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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 FO0 MHz 1050 MHzZ 1400 MHz 17 .5GHz
} 4 1 I

el < >N e TN

175 MHzZ ‘-‘—

N=1 N=2 MN=3 N=4 N=50

A

b

8-104. If there were gaps, then there could be a signal 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 IE. 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 {F 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 d8m. 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 actua! 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
inputsignal. 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.
BEANDWIDTH OF

] PREAMP
1 N 175 MHz

r-—_-— 160 MHZ ——tde— 1403 MHZ

600 MHz 760 MHz 900 MHZ 140 160
INPUT MHz MHz
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5 8-109. By limiting the IF to frequencies less than 125 MHz, the problem described in paragraph
; O 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
H below so as to prevent errors in counting.

11 BANDWIDTH OF

! PREAMP |

g 175 MHz
4 } 'y F :

: }

J 125 MHZ —wft—— 175 MHz ——d |

|

‘ 600 MHz 725 MHz 900 MHz 125 MHz 175 MHz

:

]

I INPUT
1 8-110. HP 5343A BLOCK DIAGRAM DESCRIPTION

i 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. Each of these are discussed in the
following paragraphs.

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-
N 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.

j 8-112. Direct Count Section
¢
]
!
|
|
'J

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 Muitiplexer 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 A3 Main Loop Amplifier. The phase error
signals, available at XA10{1) and (T}, are used by the main loop to drive the VCO frequencytothe
programmed frequency.

o
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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 Joop 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 signat. 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. Ofiset 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 search signal on A6is aramp wave-
form which drives the offset VCO to a frequency which is 560 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 A$, 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 cutputs 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 8 dBm will yield an 1F 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 output is true, then the
IF signal never varied beyond the 25-—125 MHz range nor did it drop too low in amplitude. if the
detector outputis false, thenthe computation of Nmay be incorrectandthe algorithmspecifiesthat
the sweep start at a frequency 100 kHz lower than where it previously stopped sweeping.
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Figure 8-10. Block Diagram of Synthesizer Section
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) O 8-126. Time Base/PSR Section

8-127. The time base section consists of the A24 Oscillator assembly which provides 2 10 MHz
i 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 MH2z 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.

i
{
|
l
]
1
I
i
|
I
N
H@ 8-132. AT 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 A1 Display 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,
3 which forces U5 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 bfanked.

e S 8
i/_-,, e
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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 output turns
on, one at a time, A1 driver transistors Q13, Q10, Q9, Q8, Q7, Q6, Q5,Q4,Q1,Q2,Q11,Q12fora
period of approximately 166 us (¥ kHz). For example, when the 13 state counter reaches 0111
(7), then UB(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 £112 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
0117 and the desired digits cade is output, through A2U1 and U6, 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 10 0 0, then the input to U2 looks
like 8 8 89 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 #), then the inputto U2is0010
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 A2[1(3). When this signal is high, data is written into RAM U7, U12
from the microprocessor for display. When HDSPWRT goes low, the output of Ut4C is low and
quad multiplexer U18 selects its “1” inputs. Thus, the output of the 13 state counter increments
through 13 locations 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), D2 sends {c), D3 sends (d). Segments (a), (b}, (¢}, and (d) 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)

oo

dp {e)/ /fCl
e )

Tolight these segments the following action occurs. In address location 71111 {the output of U18
is inverted in U12, 1 (=D1) 1 (=D2) 8 (=D3) 1 (=D4) are stored. In address location 1 111in U7,
1 (=D1) 8 (=D2) 1 (=D3) 8 (=D4) are stored. When the 13 state counters puts out 0 80, then the
output of U12willbe 118 1(5,7, 9, 11) and the output of U7 willbe 1616 {(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 D521 are
grounded to turn on segments {(a}, (b}, (g}, (e), and {d) which forms a digit 2. The D#—D3 datalines
and AB, 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.

8-44
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8-140. With KEY low and SCAN low, U3(1) goes high which clocks fatch U23 and causes it to
store the address (8000 to 1100) 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 if a
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 1180. 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 U208(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 recali 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 U198 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 523 on the A1 Display
assemnbly as shown in Figure 8-24 (upper left of A1 schematic). Switch $23 routes the signal

w.valuetronics.com
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through either a1 M( path or a 5001 path to A3. As shown in Figure 8-26, the Z switch transistors
Q7 and Q& bias the 1 M{l input at pin 8 of U7 and the 500 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 (500) or -3.3 volts {1 M£).

8-147. The 500 signal path consists of clamping diodes CR8, CRS5, and the limiting diode
bridge formed by CR3, CR4, CR6, CR7 which limit the output to 1 voit peak-to-peak,

8-148. The 1 MIl path consists of ac coupling capacitor A1C1, resistor ATR13 (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 6 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 USis a OV 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.

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.

j‘ 8-150. The DIRECT A output passes through EECL to TTL converter formed by Q8, Q9 to A13
:

!

i 8-151. HECL RSET high clears U4, U1 before LDIR GATE opens the main.gate for counting.

b

|

8-152. A4 OFFSET VCO

8-153. The A4 OFFSET 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(T0} 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 XAS(T). 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(1) for the OFF-
SET OSCand XAS5(10) for the MAIN OSC. After passing through 6 dB matching pads formed by RS,
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 CRS,
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 is 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

8-46
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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 QSC
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
ane-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 fiiter 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 thatthe 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,
1D, 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 €N 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 -5 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 R8and R11, and
capacitors €8 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 U1A 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 U1D{12) moves frem below 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 inputsis at +1.5volts. Since U18(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 U1A(2)
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crosses above 1.6 volts. With the output of U1A(3) high, the LPQOS 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 occurs if 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 output of UID(11) goes low, U1B{6} goes high and U1A(3) goes low. This causes Q4 te 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 kiHz
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 8-11.

Main VCO programmed to lower frequency.
500 kHz no longer present.
500 &Hz ofiset detecteq
b F
HSRCH EN
1
1
1
TP !
LPOS SLOPE _i
Ad oifset VCO removed from instrument
(turn off instrument-turn on),
HSACH EN
i E
1 i
LPOS SLOPE Li ]—
Figure 8-11. Timing Diagram of A6 Search Generator Operation
8-166. A7 MIXER/SEARCH CONTROL ASSEMBLY
Bj167. ‘I:he 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 !Jase-emitter junction is used as the rectifying diode. The output of the offset VCO, which
comes i at XA7(9}, is amplified by U3 to a level of approximately 8 dBm and is applied to the base

of Q1. .Sirlce Q1 is being alternately turned on and off by the Main VCO signal appearing atthe '
Q1 emitter, the output appearing across R15 contains the sum and difference frequencies fmain +
forFset {if fMAIN > foFFSET) 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. Toinsure 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 U2} 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 RS, 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. Ulis 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 fow. ATTL
low 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 U2is 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 fow,
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 oscitlators which are essentially identical in
operation {(AB 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 E1to 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{T), 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
MHzx 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 Q?2, 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 js used to adjust the output voltage of the voltage regulator circuit so that the
free-run frequency of the VCO {i.e., the frequency with @ volts at the MAIN VCO CONTROL
AB(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
de blocking capacitor. The differential transistor pairs contained in U1, U2,and U3 provide +6dB,
+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 €15, L1 and C3, £4 and C8, L11, C22, C24, C25, C26 isolate the -5.2
volt power from the RF signal. Decoupling networks L5 and C10, 12 and C5, L9 and C14, and L12,
C18, C27, C28, 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 500 microstrip transmission line. The ground plane
of the microstrip board is connected to the ground plane of the motherboard. The output at
XAB(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{D8), 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 ievel to control pins
U3(5) and U3(12) to turn off the switch.

8-179. When D@ is a logic 8 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, Q2is turned 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) te 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 enters at DIV 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 Ub(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 Ag¢2,
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 Al4
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 '

326 _

0.050 ~ 6852

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 a 6 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. [f MSD of Nis 7, then D4will be
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
timing of this operation,

[ ] | |

I TRANSFERS DATA

4B (8}

U4ALS)

LSYL

figure 8-12. Data Transfer Timing in AT0 Circuit

8-187. For example, if the program wants to set the main VCO to 342.6 MHz, the following data
would be sent:

D7 D6 D5 D4 D3 D2 DY Do CONTROL SIGNAL
i d* d* ; ] 1 ) 1 LSYH _l_l_
results in 6 in U8 5 {9’s complement of 4)

(¥'s complement of 3)

*don’t care digits
tnot check if 1 {check if = 8)

This would be followed by:

D7 D6 D5 D4 D3 D2 D1 D@
a 1 1 1 a a8 1 1 LSYL I |
7 (9's complement of 2) 3 (9's complement of 6)
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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 US is enabled and the ocutput of U6 is again divided by two. In
CHECK mode, the main VCO is programmed to 300 MHz. The CHECK signal at XA10(T7) 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)
U16(10)
U16(2)
U16(7)

u(7)

U11(2)

1 LS8 )

#

")

1

1

) - ,
unQs) pe » Digit 2 {(%s complement of 8)

1

1

]

B

1

)

f

Least significant BCD digit
{9’s complement of B)
MSB |

LS8 )

UTi(10} MSB

U17(2) 158 )
U17(5)
U17(7)
U17(10)

U17(15)
U712y

Digit 3 (9's complement of )
M5B

- Most significant digit
- 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 iliustrated below.

HIGH AFTER
{P+1) X D INPUT PULSES

{

g%’;'f':;)l_ — DISABLES +0 CTR
DISABLE
/ PROGRAMMABLE PROGRAMMABLE
2 MODULYS 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) (&fy)

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. S0, actuaily, 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+ps(Np-D) 1)

8-195. For example, if we choose 10 as P and 100A + 10B + C as Np, equation (1} becomes as
follows:

1T1D+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 chain which 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 9°s 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. 1n the actual circuit, however, up
counters {741.5160) are used for that purpose. The up counter generates a positive pulse when
used for that purpose. The up counter generates a positive pulse when itreaches astate 9. There-
fore, a divide-by-D can berealized if itis preprogrammed to 9-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).

F10 ENABLE |DURING LOADING]

<10 ENABLE (DURING Ng
&>

DECODE 7
GAD
r

DISABLE
TC
vz ug urd U ue v\ L——
[p— | N 3 TE T
16, 1 E] G +8 A Tout
"t ANEREn
fq
o c -} A

Remarks: TA, T8, 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,

nhwha
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8-200. A two-pulse period of f1 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 get a 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 US and to select a 300 MHz main oscillator frequency. With LSYNHI 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 XAT10(11) is
inhibited.

8-202. A1t 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 U1 which 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 the refer-
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 {F 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 input signal level is of sufficient amplitude to be counted.
A digital filter provides two outputs which indicate: 1) the IF is in the range of 32 MHz t0 126 MHz,
and 2) the 1F 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 RS 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(S), 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 fF 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. TheIF 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 a 1 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 US 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 [F 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,

4v
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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
32126 MHz detector output (D6) is examined and when D6 is low (TP 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(1) [TP10] goes tow 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 condusion 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, U11C. 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 8 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 UT1C,

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 accumufates 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 VCQ'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 USA, USB, U9A, UYB. The counter B multiplexer consists of UeA, U6B, 1U10A, and U10B.
tf 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.

8-36
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: @ 8-221. After passing through main gate U11, the signal isswitched 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 8 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 = Ad=logic 8. The A8, A1, and A2 address lines used
to address the decades in U2 {if A5 = logic 8) or U1 (A5 = lagic 1). Te address the least signifi-
cant decade in U1, for example, the logic state of the address lines would be:

LCTRRD AS A4 A3 A2 A1 A8
[ 1 8 8 1 1 1

i 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
Aland it drives the A counter when making direct count measurments. The state of the firstand
: second binaries on A3 are connected to the “8” data inputs of USA 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 A13UT1C(4), passes through an ECL to TTL converter formed by Q2 and Q3 before going to
USB(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 D8 = 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 cyde, 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 QOperation

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 bus is read into the
N internal MPU registers when the Read/Write control line is low. All operations are synchronized
i 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:

8-57
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figure 8-14. AT4U10 Expanded Block Diagram

RESET — This input is used to reset and start the MPU from 3 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. Al 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 (NMI) — 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 shouid be used for
wire-OR and optimum control in interrupts. Inputs IRQ and NMI are hardware interrupt

lines 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 shoutd be held low. _

d. TNTERRUPT REQUEST {IRQ) — This level sensitive input requests that an interrupt sequ-
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 Conditien
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
puliup; 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 thatthereis
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 U1l1and U140on the A16 Memory and Sweeper
Control assembly. The RAM occupies 256 memory locations from #0988 to BOFF. To see how this
is implemented, consider what happens when the address 8088 is output by the MPU:

A15 A4 A13 Ai2 A1l AT0 A9 A8 A7 A6 A5 A4 A3 AZ A1 Al

g # @ 0 B 9 g n 1 g 8 @ @ 6 @ @

e . o - - w — S . o  mmm—
] B 8 1]

After going through the inverting line drivers U6 and U7, the address lines become:
A15 A4 A13 Al2 A1l A0 A9 ASB A7 A6 A5 A4 Al A2 Al AB

1 1 1 1 1 1 1 1 6 1 1 1 1 1 1 1

oy o oy ' —
., ol

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 A4, 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 count registers 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 A1U23 to drive the data bus and send
keyboard information back to the MPU. The address location assigned to reading the keyboard
is 8210. When 8819 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 18 causes U17(7) to golow,
consider that the inverted address lines at the output of inverter buffers U6 and U7.

A5 A4 A13 A12 A1l A0 A9 A8 A7 A6 A5 A4 A3 A2 Al AB
1 1 1 1 1 1 Tt 1 1 1 1 8 1 i 1 1

Since AB, 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 9810 to 9917. 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 A5,
VMA:¢2 and U14(7) output. inverted A15, A4, 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, A14,
A13, A12, A11, A10, A9, AB, A7, A6 are all high. Inverted AS 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 (8088) 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. [f 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 US, 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 US which read data from external dévices.

8-236. A15 OPTION 011 HP-IB ASSEMBLY

8-237. The A15 Option 011 HP-I1B assembly is described under OPTIONS in paragraph 8-312.
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@D 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 cutput, U15(8},
which is decoded from the address lines LA8—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

) D 8-245. The trigger circuits, provided for use with an external, compatible sweep oscillator,
consist of multiplexer U147, flip-flop U16 and driver $J18.

8-245. Multiplexer U17 decodes address lines LAQ, LA, 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 osdillator. Pin 14 of U18 receives a trigger from the
sweep oscillator, labeled SWPA(T} on the A16 board. Pin 3 cutputs 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 panef 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
j—l_ Lock signal to sweeper goes TTL low during the
1LOCK 1 measurement.
- I
] 1
—MEASUREMENT—
)’ o 8-249. The Lock signal to the sweeper is generated by the 0029 output of U17 which clocks

the U16 £F. 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).

8-61
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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
B of the IF on A13; between measurements, its sample rate circuitry determines when to begin a
s new measurement.

8-252. The D# through DS data lines from the microprocessor data bus transmit data from the
i £ microprocessor to the hex D-type register U20 when the LTIM WRT signal (decoded on A 14) goes
¥ low. LTIM WRT returning high clocks the data into the register. The data lines also transmit data
ik back to the microprocessor from hex three-state driver U19 which drives the data bus when
il LTIMRD (decoded on A14) goss low.

§-253. Pseudorandom Sequence Generation

8-254.  During acquisition, after a countable signal has been detected and the sweep stopped,
I the N number must be computed. By measuring the IFy frequency which occurs when the Nth
. harmonic of the main YCO mixes with the unknown frequency and then measuring the IF2 that
i 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-
i 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
3 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
g 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 A7 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 clock 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
i 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




-

Model 5343A

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, U2 and 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 U1 so that after 10 consecutive highs, the prs generator is cleared.

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 AS multiplexer and switches between
counter A and counter B on A13 as shown below:

Tps 1ps Tps 1us 1ps 1ps
it e o o it
SELECT
COUNTER A
1 1 1 ! I )
! | ] ! | ]
! ! ! ! | |
i [ i | ( ]
i : ! 1 SELECT ! "
LO SWITGH : : ; : COUNTER B : :
1 I 1 1 ' 1
1
LIF GATE
\-——w——f“““ e ——-. g e e S
DEAD DEAC 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:
a8y
CLK
! I 1
[ I
uiscis) ! :
PAS CLK | I i
I i t
reier o
PRS i I GOES LOW WHEN
I U9B(9)
I | GOES HIGH
UsD{11) | (
DEAD i I
i 1 [
| | i |
U9A(5) : : :
Qour
I | | I
| | I I
| | |
u9B(9) | l [
Q ouT
i i |
I ! I
[ I I
UsC{a) I l |
LO SWITCH ]
V17 A(S) | } |
QOouUT
! I
} |
i |
I i {
u214(3)
LIF GATE
1ps 1ps
CEAD DEAD
TWAE TIME
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
tow 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.
8-64
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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):

U1s(14)  UI5(13)  U15(12)  U15(1)

1 4] 1 1Hz
9 a 1 10 Hz
8 1 1 100 Hz
B 1 ] 1 kHz
1 g a 10 kHz
B g d 100 kHz

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 U218, 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.

H@ 8-269. Sample Rate Generation

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 toturnon Q1, which generates
a TTL high at U19B(4). With U20(2) high, the charge on C17 is discharged through R9 and the
1 MO 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 M position so that the leakage through R9and 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 8-47, 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 U5SC (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-20 to
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 8-76 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 +5V 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,
+15Y, =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 pawer 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 A19RS 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 té 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. AT9, A20, and A2T 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 7-1. 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 fine. Coaxial connectors are provided for the
IF OQUT INT {§3), IF QUT EXT (J4), and IF INPUT (N). See Figure 8-23 for interconnections.

8-292. 2nd Preamplifier A25A1

8-293. The 2nd Preamplifier receives the 1st Preamplifier output signal at PI(6), as shown in
Figure 8-44. The signal passes through an elliptical filter consisting of coils L11, L9, L8, L10,
and 112, 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 14d8 gain and the output
is coupled through capacitor C3 to A11 IF Limiter. :

8-295. 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.

8-68
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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 -BV 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.

r

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 Multipiexer). The otuput is taken off the emitter of the 1st transistor,
through RS, 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 CR5 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 A26]1 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 built 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-1B).

; 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 setected 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
i are added to the A2 Display Driver Assembly to provide Option 004.

NOTE

4 The following description assumes a knowledge of
: @ ) the theory of operation of A1 Display, A2 Display
Driver (paragraph 8-132) and Al14 Microprocessor
{paragraph 8-225).
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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 A4 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 Ag and At 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, U271 and U22 provide the least-,

next- and most-significant digit, respectively, to U24 for conversion to analog voltage which is
output at pin 15 te the DAC OUT connector.

8-310. The GAIN ADJ variable resistor R25 and OFESET 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

changing counted input, the DAC output will change in large increments. The AUTO operating
mode may also have a similar effect with a resultant loss of smoothness in the DAC output.

8-312. OPTION o011 HEWLETT-PACKARD INTERFACE BUS (HP-1B)

8-313. Introduction

8-314. The A15 HP-1B 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 micropracessor
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, LA# and LA1, in
addition to the read/write line, LR/HW also from Al4. The following table shows which

register is selected for each combination of the three inputs to U11, provided U11is enabled by
LHPIB and ¢2.

uU11(3) ut1(2) u1(1) U11 ouTPUT © ENABLES

(LR/HW) (LAT1) (LAB) GOES LOW REGISTER
0 U11(15) U30 STATE IN
1 U11(14) U15 COMMAND N
0 U1(13) U18 INTERRUPT IN
1 UT1(12) U27 DATA IN
0 U1t{11) ——
1 u11(10) U16 CONTROL OUT
0 U11(9) U24 STATUS OUT
1 U11(8) U21 DATA OUT
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E@ 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 U208, talk flip-flop U20A, serial poll mode
flip-flop U298, 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-1B
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 “S” 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 micropracessor to controf the HP-1B 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). .

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
1 the Listen flip-flop has been set. Decoding ROM U23 is enabled only during the acceptor hand-
i 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.

i 8-326. During the acceptor handshake; U1C(8) goes low for one period of the ¢2 clock just
1 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
;o Unlisten FF U208, 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.

e 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
U208,
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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
U4A), determines that program data is in U27, and reads U27. When U27 is read {(U27(1) goes
low), the UT9A 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 Universai
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
U1T4A 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 pol! 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-IB data bus and puils LDAV low indicating
data valid, the acceptor handshake causes HDAC 1o 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 fiip-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 {read into 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 the input to 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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i/ microprocessor reads the Interrupt In register U138 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
HRED 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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Figure 8-17. Acceptor Handshake Timing Diagram

8-335. Source Handshake

8-336. The source handshake controls the LDAV control line of the HP-1B in response to the
state of the HDAC and HRFD control lines which are controfled 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 Out register 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 Qut register U21is always enabled if the Serial Poll
FE 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.
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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 alse resets U9B(9) low. LU9B(9) going low
causes the input to flip-flop U4B 1o 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(S) 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 highon
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 LDAV 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(S) goes high on the first clock
after HRFD goes high. U4(5) going high sets LDAV low. When the listener senses LDAV low, it sets
HRFD low and the process continues as previously described.

Write into U1
Write data {HRFD =till low. Listener Write 3rd byte
into U1 neA ready for more data ) into U21

| | {
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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,

8-74 .
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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 §-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.

i_ . 8-75
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Table 8-5. Overall Troubleshooting

1. POWER UP DIAGNOSTIC — Apply power to the $343A and press front panel power switch to ON. The power-
up diagnastic routine progressively lights all LED segments in the 5343A display, from left to right. Finally, the
following should be displayed briefly:

AL e i

LA L T L

OVERALL

w
&
w
=
<
-

a.  If the 5343A powered up properly, go to step 2. If not;

(3} 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.

(20 If Es 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—D?7 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 A16U6 faited 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}  # 2is displayed, 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.
¢ Goto Table 8-72 for A1, A2 Keyboard/Display testing.

2. DIAGNOSTIC MODE 8 — Put the 5343A in diagnostic mode 8 (see Table 8-8 for a descri ption of diagnostic
maodes and how to set them). Perform the keyboard check, paragraph 3-52. If the §343A operates properly, go
to step 3, If not:

a.  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, 113, U19, U20, etc.

b.  GotoTable 8-10for A4 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
count input (front panel BNC). Place the impedance select switch in 50Q position and place the range 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;

a. Check the A3 Direct Count Amplifier (Table §-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.

€. Check the A13 counter (Table 815). 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 7S 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,
¢ Goto Table 8-16 for AB, 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) the 1stand
2nd Preamplifiers and the U1 Sampler can be eliminated as possible failed modules.

e 1 B8-76
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Table 8-5. Overall Troubleshooting (Continued)

wy
5. AUTO/50 MHz MODE — Place the 5343A in AUTO mode, with the range switch in the 500 MHz—26.5 GHz f 5
position and apply a 50 MHz signal at ~10 dBm to the high frequency input. Verify that the counter counts =8
S0 MHz *1 count for all resolution settings. If the 5343A operates properly, go to step 6. If not: =3

2. Place the 5343A in diagnostic mode . 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 Tabfe 8-77. :

b.  If the counter (still in diagnostic mode @) displays SP23 but does not display Hd, suspect A17 PRS gener-
ation circuitry. Go to Table 8-73 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 B, check the B counter on A13 (Table 8-15).

6. 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 1GHz
1 count for all resolution settings. '

a.  Place the 5343A in diagnostic mode 8. If the counter displays SP (instead of $P23 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 8-79 for A5 Multiplexer
troubleshooting.

b.  Check U1 Sampler per Table 8-17, step 2.b.

7. 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. 5343A should 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.

8. TOTAUIZE 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. Al 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 maode fails to function, recheck the A14 and A16 assemblies. In particular, the ROM
signatures on A16 may be incorrect.

9. 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

c.  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,
’ If these indications are not obtained, refer to Table 8-22, DAC Option 004, Troubleshooting Procedures.

L
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i Table 8-6. Assemblies Tested by Test Mode
! _ TEST MODES
'1 ASSEMBLIES power-up [ sevs Jowect| - T auto [ auto [sweee] o o “O';:'i?:sg TING
. DIAG. DAG, |COUNT 50 MHz| 1 GHz | MODE *
' A1 Keyboard Display Vi Vv Vv v v v Table 8-12
[ i
! ; A2 Display Driver Vi2) Vv v v v v Table 8-12
@ A2 DAC (Qption 004) Vi2) v Vv v Vv Vv Table 8-22
b % A1 Direct Count Amp v Table 8-14
('™
5':' 9 A4 Offset VCO Vv Table 8-18
== A5 RF Multiplexer N Table 8-19
e Ab Offset Loop Amp Vv Table 8-18
A7 Mixer/Search Control N Table 8-18
AB Main VCO V112 v ¥ Table 8-16
A9 Main Loop Amp v v v Table 8-16
A10 Divide-by-N Vv Vv v Table 8-16
AT1 IF Limiter v N Vv Vv Table 8-17
i A12 {F Detector v v v v Table 8-17
] A13 Counter Vi7y | Vi N N NI Table 8-15
A14 Processor Vi3 V16) Vi) Vv Vv Vv v Table 8-10
A15 HP-IB {Option 011) . W Table 8-21
A16 Memory/Sweeper NI Vi | Vo | Ve | oo | vioo | Table 8-11
A1? Time Base Generator Vit Jidy Ji9y V(9) Vv Vv V19) Table 8-13
A18 Time Base Buffer Vi5) V5 | V5 v v v v Table 8-13
A19 Primary Power V Vv v v v v W Table 8-9
A20 Secondary Power v v v v v v \/ - Table 8-9
A21 Switch Drive v Vv v Vv v v v Table 8-9
A24 Oscillator v v v v N v v Table 8-13
- A25 At Second If v v Table 8-17
A26 Sampler Driver v Table 8-20
A28 First iF v N Table 8-17
U1 Sampler Vi) v 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.
o {4}  A17U8 only is exercised; sends 1 MHz clock 1o Al4,
f {$) 1 MHz output only is used.
j {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 dicdes is not open.
{11y ROM and RAM only are exercised.
{12} Only “+N" output is checked.

8-78
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Table 8-7. Probable Failed Assemblies by Test Mode
TEST MODES
POWER-UP DIAG. SET 8 DIAG. DIRECT COUNT CHECK AUTO 50 MHz AUTO 1 GHz
Al AT(1) Al Ab A17{9) Ad
A2 A2(2) Al3{d} A9 A25A1,A28 A5
A4 Al14{3) AT4{5) AlD U1 Ab
Al7 Al17(6) ATl A13(10) A7
AlB Al2 AB
Al19 Al4(7) A26
A20 A18i8) un
A2l
A4
NOTES:
(M Al keyboard. {6) A17 gate time generation.
(2) A2keyboard decoding circuitry such as A2U23,U13,U19,U20. (7}  AT4L5YNHI,LSYNLO, LPDREAD, LPDWRT device select codes.
{31 A14 LKBRD device select code. {8) A18 500 kHz output.
{4 A counter. {9) A17 prs generation,
{3) A14 LCTRRD, LCTRWRT, LTIMRD, LTIMWRT device select {10 A13 B counter exercised.

www.valuetronics.com
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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 O5C 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)
e —~ ———epp——

Sult Ny e

T S B Y S 3

Sl ot g —— — —
MHz kHz Hz

—
—

1 DIAGNOSTIC MODES |

| TABLE -0

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 JF
must be added; the (+) sigh 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 input signal 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 .

8-80
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CAUTION

It is extremely dangerous to troubleshoot the A19 assembly of the power supply if 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 thered LED on
AZ1. 1f 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 (HL.)V

+15v XA15B{Zy +15 (20.5)V

-15V XA15B{T) =15 {(F0.5)V

+5V(A) XAS{7) +5 (H0.)V

+12V oven  XA21(14) +12 (£0.5)V

12V XA21(16, 76) +12 (20.5V

*1f this voltage is not comrect, 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 at approximately 75% of fult load. The following table shows which
assemblies are connected to the various supply voltages:

FROM TO

XA20(18, 1B} A1, A2, A12, A13, Al4, A15, A16, A17, A9
XA21(5,5) A3, A4, A5, A6, A7, AB, A9, A10, A11, A12, A13, A15, A16, A17 A25, A2
XA21(14) A4, A6, A7, A8, A9, A10, A11, A12, A13, A15, Al6, Al7, A5
XA21(13) A6, A7, A9, A10, A11, A12, A13, A1S, A16, Al17, A2S
XA21(1, T) A3, A4, A5, A6, A7, A8, A9, A10, A1, A12, A16, A18, AZ5, A26
XA2114) A24(8,0)
XAZ21(16, T6) A24(3)
XAZH(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.

O e

8-,
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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 volis, If not, suspect rectifier
A21CR2 or oven transformer T4.

b. With the 5343A stili in STBY, monitor test points TP2 and TP3 on A21 with an oscilloscope. Short TP) and
TPG (lower right corner TP on A21) together. Observe the following waveforms:

TP ov

gy

TP2

— oV

Now remove the short from TP) to TPG and observe:

TABLE 8-9
Al19, A20, A1

TP & 10V
—0v
P2 &

—

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.

8-82 )
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Table 8-9. A19, A20, A2T Power Supply Troubleshooting (Continued)

4. With A21 still on extender board (remove short from TP) 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.

ANTP2 o

A19TP4

Scope ground on
TPG test point

Now set front panel line switch to ON and observe:

AT9TP4

Scope ground
on TPG test point

10 ps

If the above wavefarm is not present, check the collector of A19Q1 for 300V {with respectto the test point TPG).

If 300V dc is not present, suspect input rectifier A19CR1 and associated circuitry. If 300V dc is present, suspect
open transistors Q1 and Q2.

8-83
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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
1K1 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 1 K(l 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 B as
shown below.

b. Solder a 1K), 20W resistor (HP P/N 0819-0006) above and below the cut as shown:

PiIN % (§ ON OPPOSITE SIDE )
123 8/ 22

I [ ]

TT /
CUT TRACE .J
! ~}
©
l )
!

1K 20W RESISTOR

¢. 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 AT19TP4 with the scope probe ground on A19TPG test point
X - jemitter of Q2). If an isolation transformer is not used, do NOT make this measurement.
-
@ o
-3

A19TP4

Scope ground to
TPG test point

Remove short from
TPG to TP

8-84
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Table 8-9. A19, A20, A21 Power Supply Troubleshooting (Continued)
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d. Remove special extender board and remove the short between A21TP} and TPG. Insert A20 into XA20.

A19TP4

Scope ground on '
A19TPG

ov

Green LED on A20 should be lit.

e. Now monitor A19TP5 and observe (adjust AT9R1 for -1V on trailing edge):

TP)

With Scope ground on test
point TPG which is the
emitter of A19Q2

www.valuetronics.com
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Table 8-10. A14 Microprocessor Troubleshooting

1. 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 VMAs¢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.

—  A1RAZ,A3
ATSA{10} ARA(TE)  TEST PINS A14B(4)
Lo7 LAY (NOT USED) TEST PIN
Al4A(3) RESET
LOB

A144(3)
LAD

ALL SWITCHES
SHOWN IN THE
NQORMAL {CLOSED)
POSITION

DATA BUS SWITCH

1Xx ROM

ADDRESS BUS
SWITCHES

2. Set the 5004A for positive slope on START, STOP, and CLOCK {all pushbuttons of the 5004A should be out).
Apply power to the 5343A,

3. Place the 5343A in freerun mode by connecting a jumper from ground to “LFR” test point on Al4. 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

ABABRR] o

) @
I m

CLOSED

e [D>»
[T
[~ T

e 1>
b=
B o
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-
e
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Table 8-10. A14 Microprocessor Troubleshooting (Continued)

Model 5343A
Service

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 VMAs¢2 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.

<. 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

—D'I ]'"--100n

*Time base of scope out of CAL in order to get one complete period in photao,

VMA®$2

1

VMae ¢2

o1
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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 praper 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 A4 is the divide-by-2 result of A13, etc. In other words, ABwill
be toggling twice as fast as A1, A1 will be toggling twice as fast as AZ, etc.
The scope will verify address bus activity and quickly show a stuck line.

XAW(3y ..ol UUUF  XAMA([T} .....oooinnn... 7792
XAMAD ................ FFFU  XAMA(D) ................ 6322
XAMAGY ..o 8487 XAT4A(T3) ............... 7C6
XAMA[B) ... ..ol P760 XAT4A(TH) ............... 6U2C
XAMATY v, TUSH  XAM4A(TS) ............... 4FC9
XAN4AB) ... ....oo.al..,, 0355 XAW4A{B) ............... 486C
XAMAG) ... ... U75A  XAMA(T) .......... ..., 9uUP2
XAMAMG) ... ........... 6F99  XAMA(EY ................ 0001

If the above signatures are obtained, go 1o step 6.

a. Check the signatures on the MPU side of buffer/drivers U and U7 as listed below. Correct or incorrect
signatures should isolate the problem to either U10 or one or more of the buffer/divers Ut or U7.

ADDRESS

UINE IC PINS (SAME AS) SIGNATURE
AB e, U6(2)Same asUT0(9) ....................... Uuuu
Al u7(2) VI0(10) oo FFFF
A2 e U6(17) U 11 & 8484
A3 L, v7(17) U0{12) «.oeiieiiiinn . P763
Ad uz(4) UT0(13) ovveii it 1UsP
A5 e U6(4) U004} oo, 0356
AB i u7(15) UT0015) woooiaaine . U759
A7 s U6(6} U 6F9A
AB i, u7(8) UO(17) oo, 7791
A9 L, U6(15) UI0(18) oo, 6321
A0 o U6(13) U10019) oo, 37C5
AT U6(11) U10i20) ..., 6U28
A12 Lo, v7(11) U922} oo, 4FCA
A13 U6(8) UTO(23) oot 4868
AT U7(13) U10(24) oo, 9UP1
AlS Lo U7(6)Same as UT0(25) .....ooveeeoon oo, 0002

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).

§-88
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Table 8-10. A14 Microprocessor Troub!eshooting {Continued)

6. Place the S004A data probe on the following device select codes and check that the proper freerun signatures
are obtained:

B T L T e et

LOCATION
I DEVICE SELECT CODE I ™ SIGNATURE
j HDSPWRT .............. U23(3) B(MW) oo, UosH
[ LKBRD ................. UI7(7) B(9) vevviiineennnnnnann, FF48
; LTIMRD ................ V129 B&) .....ovvvevnnnnnn. ... 7311
LTEIMWRT .............. U710 B{T) .oevveeieaeinenn.., SFF7
LCTRWRT .............. U700 B(3) e, A732
LPDRD .........c...... U171 B{9Y ..., AYFU
LPOWRT ......covu..... U17(13) BI0) ..o 6A70
LSYNHI ..oy, W74y BT .oveeen ., 1AL
LSYNLO ............... UT2015) BTD e 46A4
LCTRRD ................ U25(8) B{2) .ovivrnannennnnn. 94F1
LHPIB ... .vvienna. U2%7) B oo, CClA
ESWP ... U216) B(A3) ..ovvennnnnnnn.. 1P2A

If these signatures are correct, go to step 7.

a. If the signatures are not correct, check the inputs to the 1C’s with the incorrect signatures. If the inputs
are not correct, troubleshoot backwards along the signal flow, from output to input, untl a device

is found where the input exhibits a correct signature but the output is incorrect. The correct signatures
are shown adjacent 1o the A14 schematic diagram. Change that IC.

b. If the inputs to U23, U25, U17, or U21 have good signatures, then either the IC is bad or the output line
is being held high or low by some other assembly connected to that signal. To check this possibility,
A14 must be isolated from the rest of the instrument. Perform as follows:

(1) Remove A4 assembly and place it near lefthand side of instrument.

(2) Connect a clip lead from the +5V test pin on A17 to the +5V test pin on A14.

TABLE 8-10
Al4

{3y Connect a clip lead from the ground test pin on A17 to ground test pin on A14,

(4) Connect an AP clip to AT14U7. Place the 5004A START and STOP inputs on A14U7(6). S004A
pushbuttoms are left in the out position.

(5) Connect the 5004A CLOCK to VMAsg2 test pin on A4 and connect GROUND to Al4 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 A4 signatures are now good, then there is an assembly
commaon to that signal which has a faulty input/output buffer. To detect which assembly that is,
put Al4 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,

8-89
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Table 8-10. AT4 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 D, A, A, Ag Agg
P i o i

b. Remove U10 from its socket. US is now isolated from the instrument and from the Al14 board.
Connect an AP dip to US. 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 US in each direction, as follows:

(1) Connect the logic probe and pulser’s BNC leads together with a BNC tee. Using 2 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 fead at U5(19) to ground), US{1) is
held Low by buffer U15(7). Buffer input U15(6) is floating high because micropracessor
U10 is removed from its socket. With this set-up, U5 may be checked in the direction data

bus ta A14,
PULSED PiN 'OBSERVED OUTPUT PIN

US(15) U5(5)
1 U5{16) U5(4)
E Us(17) Us(3)
Us(18) Us(2)
o Us(11} U5(9)
by Us5(12} U5(8)
s US(13) US(7)
R US(14) US(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, US is set up to read data from A14 to data bus.

PULSED PIN QBSERVED OUTPUT PIN
U5(5) Us{15)
US{4) Us5{16)
Us(3) Us(i7}
Us(2) Us(18)
Us(9) U5{11)
Us{8) U512}
Us{7) U5(13}
Us{6) U5(14)

1f the trouble still persists, replace U10. U10 may freerun and still not operate properly.

1.1 890
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Table 811. A16 Memory and Sweeper Control Troubleshooting

l ROM CHECK
5 1. To check the ROMs on this board, perform the following steps:
|

a. Place A14 hoard on extender board, 05342-60036. All DIP switches should be in the “‘on”’, o1 up position.

b. Place A14 board in freerun mode by connecting a jumper from LFR test point to ground.
i ¢. Connect and set 5004A as follows:

t (1) Clock to “#2" point.

g {2} START and STOP leads to R6K test point for first ROM U6; to R7K test point for second ROM US.
) (3) Ground lead to ground test point.

{4) Set START pushbutton for negative going edge (IN on 5004A).

(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 - '
don't match those shown in the tables, replace the faulty ROM on the A16 board. L

FOR R6K ROM: U6 FOR R7K ROM: U9
, PROBE PROBE
' A14 LINES SIGNATURE  A14 LINES SIGNATURE
' A3 s TEBA A3 L.i.iiiiiiiieiiiieiaenans 418H
Ad teiiere i 4815 A4 iiiiiiiiiini e 1778 NOTE
AD e eiincanari 3CA0 AL e 8F17 The address lines are
r AB it 0679 AB ...vreecierereniunnaness 4UUA probed on the A14 board
; T 3P62 A7 iiiieiieiiriaiaaiaeeaeen C7U9 due to easier access.
@ AB ittt IF93 O AB it P4AD
. AD s HAHT A9 ..ooiieiiininiiiniannns A78H
1 AlD i e HP3F Al L. ieiiierniarieenrnns S0H?P
| e. RAMSs U1l and U4 are tested at power-up, If display is filled with “E’s” (for error), either RAM Ullor
i 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, Us, U112, U13, and U15) as follows:

! a. 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.

¢. Connect 5004A as follows:

(1) Put AP clip an U12 of A16 board. Connect START and STOP ieads 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.
{3) Signature 0003.

TABLE 8-11
Alb

! d. Signature trace through the circuitry, verifying the signatures shown in the following table. Replace the
' faulty 1C(s).

s

i

|

!
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Table 8-11. A16 Memory and Sweeper Control Troubleshooting (Continued}
PIN 7 U1 U112 U13 ury
1 4FC9* 260U+ 6U2C* 0003 VUUF*
2 486C* 0003 3716 0003 FFFU*
3 gup2* 2oUU* 4FC9* 2600+ 8487+
4 0000 TACA* 486C* 147P* TP2A*
5 00560 0003 sup2* TACA* . 0000*
6 0003 T1ACA* 00G1* C7HA* 0603
7 H21U* 6000 0000 000G SFOC*
8 0000 C7HA* T2HA* UC6H* 0000
9 3714+ 0003 0003* 0003 H7¢1*
10 3H02* C7HA*" 0003* 0003 C5F3*
1% 47PC* 147P* 6322 648U * AH7 3
12 C7HA* 0003 7792* 0003 ACSU*
13 TACA* 147P* 0003+ 0003 6AH4*
14 1479+ 0003 0003 0003 5AC6*
15 2e6UU* 16AP*
16 0003 0003
PIN uis us U3 us
1 72HA* Jup1* 0003+ eU2C*
2 72HA* aUp2* 0003 4FC9
3 72HA* 0003 0000* 486C*
4 0003* 0000 0003 0003
5 UC6H* Q000 000G 0000
6 UcCep* 0003 0003 JUP1*
7 0000 0000 0000 0003
8 648U 0000 0000 0000
9 6F9A* 0003 0003 . 003
10 72HS* SUP1 0003 0003
1 0003 P2 6F9A 0003
12 0003 0003 6F99 0003
13 0000 0000 6F99 0003
14 0003 0003 0003 0003
| 15 0003
[ 16 0003
NOTE: *Indicates probe blinks
2. The remainder of the sweep interface circuits (U16 and U18) can be troubleshot in the conventional manner

using an oscilloscope and/or the logic pulser and logic probe. Proceed as follows:

a. Remove all jumpers and SA leads from all boards.

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:

This signal is the 3-state enable signal for U18.
wa
=
U7, Pin 7

§-92
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Table 8-11. A16 Memory and Sweeper Controf 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.

PRSI T @} P
[~

e. Check the outputs of U17, U16, and U18 with an oscilloscope as follows:

(1) U17{7) waveform as in step 2c above,

{2) U16(9) for TTL Low with jumper in place, TTL High with jumper removed. This is the Sweep
i Lack signal that the 5343A outputs.

f. These ICs 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 Al4 from the instrument to disable the bus. When this is done, the read/write line will
be low.

{21 Attach AP clip to U15. Using jumper, connect U15(6]I to ground.

(3} Using the logic pulser and probe, check the following:
PULSE PROBE

1
12
13
14
15
16
17
18

{This is the Write direction,
or instrument-1o-A16 board.}

kot b N h N D WD

D h. To check the read direction, or A16 board-te-instrument direction, proceed as follows:

(1) In addition to same setup as above, attach jumper from U15{12) to ground. This will put U2in the
Read direction,

{2) Using the logic pulser and probe, check the following:
PULSE PROBE

9 1
12
13
14
15
16
17
18

SR TR T - I -]

TABLE 8-11
Als
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Table 8-12. A1, A2 Keyboard/Display Troubleshooting
1. First verify that HDSPWRT at XA14B(10) pulses high when power is applied to the 5343A by using a logic probe
such as the 545A_1f not, troubleshoot A14 to obtain an HDSPWRT signal.
2. I 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.

o

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 U1 Sampler, A26Sampler Driver, and A28 Preamp.

Remaove 4 screws {two each side) holding front panel to side rails. Pull front frame out to gain access
1o 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 1 5V}
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
assernblies,

Replace ribbon cable into A2 for troubleshooting.

3. Remove Al4 from the 5343A chassis. With a clip lead, ground the following pins and observe the display for
the following lighted LED segments:

a. A201(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
A2U1011) all {c) segments, GATE light, and OFS MHz key should light
! b. A1U6(3) all (g) segments, RECALL key, and LISTEN indicator should light
ATU6(6) all (a) segments, # indicator, and KYBD LK key should light
A2U6(8) all {e} segments, AUTO key, and SIGN indicator should light
A2UB{11) all {f) segments, SET key, and SWP M key should light
{a)
: ¥ ;
| 1 dp lel/ /fcl
i D —
e (d)
o
@
22
- v
__if - c. If all segments light as specified, then the LED’s A1D511 through DS21 and the associated transistor
| drivers on A1 are operating properly. In addition, the scan clock comprised of A2U4, U3, U12, US, and the
[ the column scanners A2U2, UB are operating properly,
]' d. If only one segment in the display lights, troubleshoot the scan clock and column scanners on A2
]
. 894
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Table 8-12. A1, A2 Keyboard/Display Troubleshooting (Continued)

4. M the 5343A does not perform the power-up diagnestic but A1, A2 properly perform the test described in
i step 3, the probable cause of the failure is A2U12, U7 (TTL RAM memory), A2U17 {data bus buffer), A2U4, U14
b {write enable generation), or U18 (muitiplexer).

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:

: 1 a. Monitor U10(8) with a logic probe and verify that each time a key is pressed, U10(8) goes low. To cause
. L10(8) to return to high, ground U23(1) momentarily. This verifies that pushing a key generates an
i interrupt request {LIRQ) and that reading the keyboard (LKBRD) clears the interrupt request.

b. Place AP dip 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) @)

—

wn
—
—
2

WO WmhWht-=>g
(=2~ -

ENTER

; c. Monitor U13(2) and verify that when any of the leftmost grouping of keys (AUTO, MAN, RESET, etc.} is
s 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.

Ll el DD o DD -
[— I = — B R e e — =~
- ek L DO oS

A—

d. If the A2 assembly passes all the above, then the most probably cause of the prablem is the A2U13 bus
driver. Another possible cause is that the A14 MPU does not respond to the LIRQ signal.

8-95
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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 J3 rear panel jack FREQ $TD 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 cutput.

5002 INPUT 2

10 MHz OUTPUT y — — OV X1 PROBE

2. If no output is obtained from |3, 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 A8 assembly {double check INT-EXT switch position). A18 pro-
vides 3 outputs:

a. 1 MHz to drive A7 Timing Generator {pin 1)
b. 500 kHz to drive A7 Mixer/Search Control and A10 Divide-by-N assembly (pin 3).

c. 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.

4. The A17 Timing Generator has a number of outputs:

a. LO SWITCH at XA17(T) 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.

c. LIF GATE at XA17(5) which gates counter A on A13 for measuring the IF.

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.
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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
able 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,

i -10 dBm, to the high frequency connector and put the 5343A in the 500 MHz—26.5 GHz range. The LO SWITCH
E signal at XAS(5) should appear:

1

v

LO SWITCH
b AS5(5)

— 0V

I

|

i The time during which the signal switches between high and low levels in a pseudorandom fashion should be
f 360 ms (ACQ TIME switch on rear panel in MED position). The time where the signal is high and not switching
.l is controlled by the front panel sample rate control and resolution of counter. {f 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,

10 switcH [
AS5(5)

o oo

IfLO 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 ps 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 cannot
be entered. This condition would be evidenced by the counter displaying SP2 in diagnostic mode 0.

e

|
H
i
1
}
|l
r
!
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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. TPS 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).

i

v
TP5 TEST POINT _
ON A17 o
—>-| l-l— 0 ms
2V
A17TPS
i
ov
A17TP3

—

6. Troubleshooting the A17 prs generator,

To troubleshoot the prs generator on A17 (consisting of A17U13, U106, US, U2, 51, 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 prebe and logic pulser power leads to A17 +5V and ground, and perform as follows:

a. U13, U1, US SHIFT REGISTER CHECK

o {1) Put AP clip on U3 and connect clip lead from U3{9) to ground. Verify that U5(1) is high. Clear 1113,
R U10, US by applying 1 pulse with logic pulser to TPS test point. Monitor L!5(9) with logic probe to

see that the dear input pulses low (if clear input powers up low, then apply a pulse to U20{9) then
to LU18(2) to cause the cler input to go high).

(2) Apply logic pulser to TP4 test point and monitor the shift register outputs:

SR 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.

TABLE 8-13
A17, A18, A24
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Table 8-13. A17, A18, A24 Timing Troubleshooting {Continued)

-5_1\ b. U2, U1 Counters Check

5 and U2(5} is low. If not pulse U20(9).

should putse high.
7. A17 LDIR GATE and LIF GATE troubleshooting.

(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

(3) Connectanother clip lead from U3{(5) to ground. Verify that U1(9) is low. Move clip lead from U3{5)
to U3(6) so that U3(6) isgrounded. Verify that U1{9) is high. This loads data into 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)

a. Setthe 5343Ato 10 Hz— 500 MHz range, sample rate full ccw, na input signal, and 100 Hz resolution. With
an oscilloscope, monitor LDIR GATE at XA3(5) and TP6 on A17 as shown below:

TPG on A17

oV (TTL)

; LDIR GATE

— 0V (ECL}

i XA3(5)

Resolution

1 MHz

100 kHz

10 kHz

1 kHz
100 Hz
10 Hz
1 Hz

and observe:

b.  As the resolution is changed, the width of the gate signal (TP6 high) should vary as follows:

c. Change the range of the 5343A to the 500 MHz—26.5 GHz range and place the counter in MAN mode

__'..

TP6 on A17

Tt o — e,

LIF GATE
XA3(16)

Width

T us
10 ps
100 us
1Tms
10 ms
100 ms
1s

ov {TTL)
oV {ECL)

M.—valuetmnics.com
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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 ps
100 kHz Four 10 us width pulses, 100 us between each
10 kHz Four 100 us width pulses, 100 us between each
1kHz Four 1 ms width pulses, 100 as between each
100 Hz Four 10 ms width pules, 100 us between each
10 Hz Four 100 ms width pulses, 100 us between each
THz 1s

Four resolutions from 100 kHz to 10 Hz, each gate time consists of four gate signals separated by 100 us

dead time.

8. IF LDIR 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

A17N5{1}

Only the first period of the U15{1} output is used to generate the LDIR GATE signal as shown below

A17 )
N

A17TUIS(1)

1 TABLE 813
1 A7, A18, A24

L

S ——
R |
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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 this fuse if A3 is suspected 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 500). Monitor TP1 of A3 for the following waveform (TP1 is the output of Schmitt Trigger US).

Gl - - R
NN NN NN

5V

T

=

100 ns [

]

|

NOTE f

Check that the ocutput of A3, DIRECT B available at XA3(T), is divided by four and that
DIRECT A available at XA3(2j is divided by two. i

8-101
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Table 8-15, A13 Counter Troubleshooting

TABLE 8-15
A3

s e h e e + e ——— g

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. I 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 $TD 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):

TP7

TP6 ov

o o oz

3. Check the inputs to the B counter as follows: Apply a 50MHz, 10 dBm signal to the high frequencyinputand

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.

TP5

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 fafled. Use a logic pulser and logic probe to check
out the U3, U7 buffers, An HP 1607A Logic State Analyzer may be used 10 check out the actual data going back
to the microprocessor as shown in step 5.

) 84102 ]
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— Table 8-15. A13 Counter Troubleshooting (Continued)

. TP2

TP3

TABLE 8-15
A1l

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.

TF3

.~

5. 1607A check out of A13:

a. Put A13 on extender board and put AP clips on AT3U3, US, U8, and U10. Connect the following 1607
data lines as follows:

1607A DATA INPUTS A13 CONNECTIONS DESCRIFTION

Data bit o U3(8) Al line
Data bit 1 U3{10) Al line
Data bit 2 U312} A2 line
Data bit 3 Us{14) A3 line
Data bit 4 U5{2} A4 line
Data bit 5 Uait} A5 line

*CND U3{7} GND
Data bit 6 Ugi12) LCTR RD
Data bit 7 US{7} Dd
DAta bit 8 LI15{9} D1
DAta bit 9 U107} D2
Data bit 10 U19(9) D3
Data bit 11 NOT USED

*GND U5(8} GND

CLOCK VMA=g2 TP on Al4

«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.

8-103
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‘ - Table 8-15. A13 Counter Troubleshooting (Continued)
P Example 1. CHECK Mode — 1 MHz Resolution
S OFF DATA BITS TRIGGER
COMMENTS SHOULD BE: {DATA BITS)
10 9 8 7 & 5 4 3 2
Dty *These mwo bits ignored in CHECK | 1 1 * » o ! ¢ 0 (1] 0
ol 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.

wy
o
o
=
-3
sz

Bit 7 = LU17(5) output 1 0 0 0 0 1 0 1 0 0
T Bit 8 = U17({9) output
Lo Bit 9= 172

Bit 10 = U17{12)
Count = B in this case.

—
L

1

- Bit 7 = U13(5) output 0 0 o 1 0 1 1 0 0 0
Lo Bit 8 = I13{9) output
L Bit 9 = U13({2) output
ERR Bit 10 = U13(12)

o Count =1 in this case.

S Bit 7 = U1{15) 100 decade 0 0 0 0 0 1 1 1 0 0
L Bit 8 = U1{16) 100 decade

h Bit 9 = U1} 100 decade
Bit 10 = U1({2) 100 decade
Court =0

P Bit 7 = U1(15) 107 decade 0 0 0 0 0 1 1 1 ) 0
ST Bit 8 = U{16} 107 decade
o Bit 9 = U1(1) 10" decade

L Bit 10 = U1(2}
- B Count =40
Bit 7 = U1{15) 102 decade 0 0 0 0 0 1 1 1 ] T

Bit 8 = U1({16) 102 decade
Bit 9 = U1{1) 102 decade
Bit 10 = Ut{2) 102 decade
Count = @

Bit 7 = U1{15} 103 decade 0 0 0 1] 1] 1 1 1 0 1
Bit 8 = U1{16} 103 decade
Bit 9= U1{1) 103 decade
Bit 10 = U1{2) 103 decade
Count =90

Bit 7 = U1{15) 104 decade 0 1] 0 ] 0 1 1 1 1 0
Bit 8 = U1{16) 104 decade
Bit 9 = U1(1) 10% decade
Bit 10 = U1(2) 104 decade
Count =0

Y
PSR

Bit 7 = U1{15) 105 decade 0 0 0 0 0 3 1 1 1 0
Bit 8 = U1{16) 105 decade
Bit 9= LUI1{1) 105 decade

Bit 10 = U{2) 105 decade

}
" 3 Count=10
t

Total Count = 3+4(8+10) = 75 counts Multiply all the counts after the 1st by 4 since the input to the decade
{Count display 75 MHz) counters has essentially been prescaled by 4.

L 8-104
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Table 8-15. A13 Counter Troubleshooting (Continued)
Example 2. CHECK Mode — 100 Hz Resolution
OFF DATA BITS TRIGGER WORD
COMMIENTS SHOULD BE: (DATA BITS)

10 9 8 7 6 5 4 3 2 1 i}
Count = 0 0 0 b . 0 1 0 0 0 0 0
Count =0 0 0 { 0 ] 1 0 1 0 0 0
Count =0 0 0 0 0 1] 1 1 o 0 0 0
Count =5 0 1 0 1 0 1 1 1 [ 9 0
Count =7 0 1 1 1 0 1 1 1 0 0 1
Count =8 1 0 0 0 0 1 1 1 0 1 0
Count =1 0 0 0 1 0 1 1 1 0 1 )|
Count = 0§ )] 0 0 1] 0 1 1 1 1 0 0
Count = 0 0 0 0 0 0 1 1 1 1 0 1

Total Count = 4{187500) +0 = 750,000 = Display of 75.0000 MHz
Example 3. Apply 10 MHz from EXT FREQ STD OUT to 10 Hz—500 MHz input and
Sefect the Direct Count Range with 1 Hz Resolution
OFF DATA BITS TRIGGER WORD
COMMENTS SHOULD BE: (DATA BITS)

10 9 8 7 6 5 4 3 2 1 0
Count =0 0 0 1] 0 0 1 0 0 0 0 1]
Count =90 0 0 0 0 0 1 0 1 0 ¢ 0
Count =90 0 0 0 0 0 1 1 0 0 0 0
Count =0 0 0 0 0 0 1 1 1 0 0 0
Count =5 0 1 o 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 3
Count =0 0 Q 0 Q 0 1 1 1 1 L} (H
Count =9 0 0 0 (1 0 1 1 1 1 0 1

www.valuetronics.com

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. 5o 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 a2 50 MHz, -10 dBm signal applied to the high frequency input. Observe that a reading of around
8,200,000 is output for 1 Hz resolution,
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Tahle 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, put the 5343A in 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{T}, should look like:

MAIN
CNTRL
XAS(T

TABLE §-1¢
Ad, A9, A10

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 Al4, 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 501t Channe] 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 MHZz 337.5 MHz
650 MHz 350.0 MHz

Also test the output level of the AB outputs. Using an RF Millivoltmeter with a high Z probe, the following A8
output levels should be measured (X100 mV):

XAB(7) MAIN OSC 500 mV rms
XAB(3) MAIN VCO 250 mV rms
XAB{5} DIVN 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. AB FREERUN FREQUENCY CHECK. Connect XAS{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 (£2 MHz). If not, adjust
ABR22. If no signal is present, repair AB. (Test all of the AB outputs for a signal.)

L—
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Table 8-16. A8, A9, A10 Main Loop Synthesizer Troubleshooting (Continued}

4. Troubleshooting A9 and A10.

Put A10on anextender board and putan AP clip on A10U2, Connect scopes probes to U2{5) which is MAIN Ag
and U2(10} which is MAIN A¢gz, 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 GHz range, and noinput. This causes the 5343A
to sweep the synthesizers. Verify that the U2 phase detector outputs appear as follows:

MAIN A1

TABLE §-16
AB, A9, A10

Tk

H these signals are not present, then either the divide-by-N or the phase detector on A10is faulty. if this signal
is present but there is no MAIN CNTRL sweep signal at XA8(T] 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:

b

AT0T

MIXED SCOPE DISPLAY

8-107
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Table 8-16. A8, A9, AT0 Main Loop Synthesizer Troubleshooting (Continued)

Ground ASTP1 so that AB will go to its freerun frequency of 325 MHz. Put the 5343A in MANUAL mode and set
the following center frequencies. Monitor A10TPT 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 AN0T?1 PERIOD
FRED) FREQ FACTOR N {if freerun = 3250 MH2)
{irequency A8 would go
to if A9FP1 not grounded)

500 MHz 300.0 MHz 6000 18.46 us
550 MHz 3125 MHz 6250 19.23 us
600 MHz 337.5 MHz 6750 20.77 us
650 MHz 350.0 MHz 7600 21.54 ps
For example:
~18.5 ps

~ o

If the MAN CNTRL FREQ is changed to 600 MHz, then the period of A10TPT changes:

I =21 ps '

~ e

If this doesn’t occur, then the divide-by-N circuitry onr A0 is faulty,

8-108
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Table 8-17. A11, Al12, A25, A28 U1 If Troubleshooting

1. Set-up signal generator at 50 MHz to deliver ~10 dBm (70 mV rms, 176 mV p-p} into 500 measured on an
oscilloscope with 100 MHz bandwidth.

T.DSV

Y X1 COAX LEAD

INPUT TO 5343A 5002 INPUT 2

—»| |0t

2. Apply the 50 MHz signal generator output to the 500 MHz—26.5 GHz input of the 5343A. Place the 53434 in
AUTO and the range switch in the 500 MHz—26.5 GHz position.

The IF QUT on the rear panel of the 5343A should appear as follows:

- ov X1 COAX LEAD
v - 509 INPUT Z

IF OUT{REAR PANEL)

3. If this output is as shown above, go to step 7.
a. I 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 500 input impedance), check for presence of a signal a
A28 output jack.

005V

X10 PROBE

A28 QUTPUT 500 INPUT Z

— —0v

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
A25A1 checks.

(b)Y 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 tevel of -20 dBm
(22 mV into 500} to the pin shown below. (A coupling capacitor is necessary because this pin is at -5V;
some sources cannot withstand any dc on the output.)

INSERT SIGNAL HERE \h

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

o
% bottom housing will protect A28 and prevent short circuits. If proper
i grounding is not observed, A28 may oscillate giving faulty troubleshooting
< information.
&g
M < c. Using a100MHz bandwidth oscilloscope, check the output of A28 for asignal per photoin step 2 {IFQUT).
= P P gnal pe
=% i no signal is present, signal trace A28 to find the faulty component(s).

d. If a signal 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.

¢. 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)

Service

- e. The U1 Sampler contains an NPN one-transistor amplifier. The output leads are actually the emitter and
collector of this transistor as shown:

{3
COLLECTOR
RF IN |um|m NO CONNECTION
p———— EMLTTER AF INFUT

SAMPLER
DRIVER
INPUT
STRIPUINE
SAMPLER
|—————< DRIVER
T b kd T INPUT
ke "L e L.
B N T PLa r‘;"-
50 H i i 1
p-- b-- 50 - -
—rAA—
" CAPACITIVE COUPLED SIGMAL TO DIODES
100 0 DIRECT ELECTAICAL CONNECTION
H r—AnA— ’
22K < +5Y
WA 1
100 PF 100 PF g
>
mg
= IF OUT

Vv

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

- +  Maodel 3465 Ohmmeter Range
E B* 1.79K {ZK range)

B* E 1.483 Meg (2 meg range}

£ 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

tven 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 d8m).

www.valuetronics.com
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| Table 8-17. AT1, 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
i study of the display below shows some featuresthatindicate proper If operation, The IF signal amplitude
;r 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
f Gain A25A1 +26 dBm
‘ =-12 dBm
|
i ¢. 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,
1 T
I
]
-
i
"< = -12dB
o) = m —REF LEVEL: 0dBm
&
D e
=2
T IF signal resulting
; from 1 GHz RF input. IF BANDPASS ROLLOFF
| RF input level -20 dBm.
g IF FREQ =54 MHz.
i
i
!
| BE
: 74 | 114
i MHz | MHz | MHz
i 94
; MHz MHz MH:z
; IF OUT — Spectrum Analyzer
|
i’
: 8565 Settings:
! RESBW ........ e e e 300 kMz
! REFLEVEL ..o e e e, 0 dBm
i INPUT ATTEN ot e e e, 10 dB
| SCALE ,....... e, e vev e 10 dB/div
: CENTER FREQ ..ot e e 114 MHz
; FREQ/DIY ........ et eraeer e e iaraeenen . 20 MHz
A
! !
E {
!
I 8112
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Table 8-17. AT1, AT2, A25, A28 U1 If Troubleshooting (Continued)

7. Check the IF signal at XA11{7) using a 10 M{}/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 M01/10 pF oscilloscope probe. Signal should appear as shown:

X

5V

j —.I—.—- Ovde

IF LIM

H

—»! l<— B ps
If this signal is not present, suspect A11.

9. Check the IF COUNT signal at XA12(8) with 10 M2/10 pF scope probe. Signal should appear as shown:

_i_sv
1

JF COUNT

ovdc

-

if this signal is not present, suspect amplifiers U2 and/or U4 on A12.

www.valuetronics.com
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Table 8-17. A11, A12, A25, A28 UT IF Troubleshooting (Continued}

a.

a.

10. Testing A12 IF Deteclors

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 8 dBm signal to the high frequency input. Note that both TP8 and TPY are
low. Increase the input frequency to 22 MHz and natice that the logic probe indicates a high at
TPY (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 10
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 LPPRD is not being sent by the MPLU. 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. Troubleshaoting 32—106 MHz Detector on A12:

with a dual race oscilloscope, monitor TPS (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

TP5 32-106 MHz DETECTOR

TP4 TRANSFER
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Tahle 8-17. A11, A12, A25, A28 UT IF Troubleshooting (Continued)

Increase the frequency from 32 to 106 MHz. Over the entire frequency range, the transfer pulse (TP4)
should occur inside the detecior 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

A o

Transfer pulse occurs outside the detector pulse so that a fow 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 tbuttons out).
Cannect 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 U&{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.

uem AICY usin ue?3 L8 0000 Us(1} 0000
UB(2) 0U16 Us(2) 6097 UB(2) G000 u9i2y 1F2C
U6 55H1T U5i3) NA LIg(3) HPON U9(3) 0000
LG4 P58 U5i4) NA UB{4) P258 U9d) 6097
UES) TFIC U5{5; SHPO Us{5) 0060 U945) 2F6D
U6{6) 0000 Li5{6} SHPD us(e) LP?3 Us6) UP73
UB{7 0000 US{7} 0000 UB7} 000D Ugi7) 0000
UbtE) 0000 US{8) AICH UB(8) UPT3* LI98) 0000"
Ub{3) P73 U5(9)  2F60 B9 UP?3 U9ig; UPr3
U610} 0000 UsI10; NA Us 10y 0000 U919} UP?73
UB{11) 0000 US|11 NA UB{1T) 0000 U9111) 0000
U612} UP73 US{12} 1F2C UB{12) UP73 U912} 0000
U6{13) 0000 U513} UP72" UB(13) 0000 U913) UP73
Ub{14} UP73 US4} UP73 U8(14) UP?3 LJ9{14) UP73
U101} UP73 U1t UF73 Uz(1) 6097 U14{1} OUI6
u10i2) 0000 UTH2} 0000 U7{2) 2F60 U14{2) S5H1
U0I3) NA I3 0000 U?{3) HPM U143} Q000"
Ut0fd) NA U4 UPY3 t14{4) FH3F
U10{5) 0000 U115 0000 U145} 0000
U1{6) 0000 UT1i6} UP73 U14{6) UP73*
UIK7) 0000 U7 0000 L14(7) 0000
Uioig8) 1£2C U(8) ACA2 L14(8) UPF3*
U109 0000 U119 55H1 L4991 G000~
L10i10) NA Ut1{16) EH3F L14(10) FHIF
LIB31) NA L1117 3340 U14{11) NA
1110{12) 0000 U1{12) 0000* U14{12) ACA2
U013} UPT3" U113} UP73" U14{13) QU6
U1414) UP?3 U11i14) UP73 L4{14) UP73
*Probe blinks
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Table 8-18. A4, A6, A7 Offset Loop Synthesizer Troubleshooting

1.

To test if the Offsel Loop Synthesizer is workir)g, 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
AT

OFFSET CNTRL
ABTP1

e

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 A6TF1. This forces the A4 VCO to its freerun frequency
of 325 MHz (+2 MHz). Connect XA4(T0}, the OFFSET O5C signal, to the direct countinput 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 in AUTOQ, 500 MHz—26.5 GHz range, and no signal input. Ground XA4(5), the OFFSET CNTRL
signal, with a clip lead to cause Ad to go t0 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:

AZUA(5}

A7U110)

ASTP1
MAIN CNTRL

A7U10) !

If these signals are present, then A7 is OK.
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Table 8-18. A4, A6, A7 Offset Loop Synthesizer Troubleshooting (Continued)

4. If these signals are not present, then the mixer portion of A7 shoufd 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 (1o 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. Maonitor 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.

¥
T

ATTP1

s

With A6 removed, HSRCH EN, XA7(2) should be TTL high.

5. 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 VCQ is being swept ROM higher to
lower values,

N

I
x
P

ABTP1 ,_‘ 5V
OFFSET CNTRL .
— v
L POS SLOPE :
XA6(E) o
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Table 8-19. A5 RF Multiplexer Troubleshooting
‘; ~r }
£ _ : Set up the test equipment as shown:
L i
E o EXT IF OUT
o
Poig
oLt
sl
Lo A
P
Lo !
- -; 3
I TP
e 00— — =00[[:-j06 ]
o HP 8620C HP 86222A HP 141T/8554B/8552A
) SWEEPER
" !
: Set the 8620C 10 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
o as it remains in the harmonic determination routine. The trace on the spectrum analyzer should show two
| IFs, indicating that the A5 Multiplexer is switching between the main synthesizer and the offset synthesizer.
; The wideband filter an A9 is switched in as can be determined by the wider noise skirts about the signal.
L
i
} —0 dBm
I 20 MHz/div.
S 300 kHz BW
Lo
4
E
]
a
=<
,_______; 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)
A where 4 is the N number. Go to diagnostic mode 1 to verify N=4,
i
E E EXT IF QUT
1 . — 0 dBm
- [
.
i
g 1 MHz/div.
4 100 kHz BW
:
i
oy
b
{2
L]
HE t
oo
P
- 7% 818
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Table 8-19. A5 RF Multiplexer Troubleshooting (Continued)

Service

Put counter in diagnostic mode 4which 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

www.valuetronics.com
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Table 8-20. A26 Sampler Driver Troubleshooting

1. Remove U 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 A26]1 1o the Spectrum Analyzer inpur.

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 shouid be greater than +16 dBm (if the output of A5, which is driving A26, is at a
level of approximately +15 dBm),

(2) M 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 chmmeter, connect the positive lead of the
obmmeter (such as the HP 3465A in OHMS function) 10 the center conductor of the A26
Sampler Driver output and the common leads 1o 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 A2 is producing an output comparable to display above, and the 5343A still will not
count a microwave input, check Sampler U1, Table §-17.
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Table 8-21. Option 011 HP-18 Troubleshooting

Model 5343A

Service

1. Acceptor Handshake Troubleshooting

HF-1B CABLE

Use a 545A Logic Probe to check the state of circuit nodes.

Table 8-21A. Acceptor Handshake (HP-IB)

BUS SYSTEM
ANALYZER

a. Setup:
..
8343A b % R TR -
Py B0 b DD
o
Set 5343A rear panel address
switch to:
584014 settings:
TALK —— MEMORY . OFF
ONLY —n COMP . . . OFF
TALK Mode
Ag 11 HALT
— ATN = 1, SRQ = 0, EOl = 0
I REN true {REN light on)
—0a DIO switches to 5343A listen address:
A1——11n:|. 87654321
0 00100001

b. Remove the A14 Microprocessor assembly from the 5343A. Perform the actions listed in Table 8-27A to
verify the acceptor handshake. Use a 546A Logic Pulser to apply a clock pulse to a particular circuit node.

DAY “ON" means that LDAY at A15U3146 is TTL Low.
NRFD “"ON" means that HRFD at AT5U22(14) is TTL Low.
NDAC “ON" means that HDAC ar A15U25(14) is TTL Low.

59401A*
DAY | NRFD]| NDAC
STEP|  ACTION | one | Light | ught |ueesy | ua | ueaey | vsia | uasy | vey |usug| COMMENTS
8 |Apply power OFF ON ON Low | High | Low Low | High | Low | High [Since the 5342A's
(o 53424 listen address is on
the data lines,
1133{14] should be
high. if rot, check
inputs, U334,56,7,
9,10,11,12) should
all be TTL high.
1LJ333,13) should
be TTL low.
1 IClock U311} OFF OFF ON Low Low High Low Low Low Llow |U20010) and U29(6}
lonce should go high.
U232 should go
high. U1{8) should
go high. intercupt
flag L10{3) shouild
go high
2 [Press EXECUTE ON OFF ON High Low High Low Low Low Low
jon 594014
3 {Clack UMY ON OFF ON High | High Low High Low Low Low
once
4 IClack U311y ON ON ON low | High | Low { High | High | Low | High
once
5 [Clock U311y QFF ON OFF low | Low | low Low | High | High | High
6 |Go 1o Step 1 and
Handshake
sequence
|Repeats
NOTES:

www.valuetronics.com
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Table 8-21. Option 011 HP-IB Troubleshooting (Continued)
P ? 2. Source Handshake Troubleshooting
e ‘ a. Setup:
A | HP-IB CABLE
[
g
- ” i i i
i ]
{ BB DL GO R
! b T g dDdD
j { }
. 59401A
. ? BUS SYSTEM
ANALYZER
4 Set rear panel address
switch to Talk only: .
i
- TAL‘}( | 5O401A settings:
; ONL — REN true {(REN light ON)
i As ———n) HALT
7 (— LISTEN mode
- R
. Al —— 1
. 1 0
i

' b. Remove the A14 Microprocessor assembly. Perform the actions listed in Table 8-218 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-18)

i;.'___;.v;-;-._'.;
3

59401 A
ACTION [?A\i" NRFD NPAC

Light | Light | Light | Us{4} | Us9) | vX&) | v | vs) | Vs | U4 | LG

A g 8 |Apply power 10 53424 OFF OFF ON High | High Low Low | High Low Low High
&2 1 [Clock U911H once OFF OFF ON | High { tew | High | Low | High | ltow | Low | High
E g 2 |Clock U4i11; once OFF OFF ON High | Low High | High Low Low Low High
;E =] 3 llock U4i11) once ON OFF ON High | Low Low | High | Low Low | High | low
e 4 [Press EXECUTE on 53401A ON ON OFF High | Low Low Low Low Low | High Low
5 |Clock U471 once OFF OFF ON Low High Eow Low High Low High | High

6 |Clock U4{11) once OFF OFF ON High | High Low Low High Low Low High

7 |Go 10 Step 1 and the Hand-
shake Sequence Repeats

LS

D %57) _
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Table B-21. Option 017 HP-iB Troubleshooting (Continued)

3. U23, U2 ROM Troubleshooting

2. Setup: HP-IB CABLE

YT ETE N

L R U O Y

[ ]

59401A
BUS SYSTEM
Set rear panel address ANALYZER
switch to:
Tf\\lLﬁ T BO4A0 A settings:
ONL  — | MEMORY . . . . OFF
AS {11 compP . . . . . OFF
 — TALK Mode
1 HALT
—D SRQ=0,E0I =0
Al _""'ﬂ":ol ° REN True
1

b. Remave the A14 Microprocessor assembly from the 5343A. Place A15 HP-IB assembly on an extender.
Place an AP clip on U1 and ground U¥8). Set ATN and the DIO switches on the 59401A as listed in
Table 8-21C and check with a 545A Logic Probe for the correct outputs.

Table 8-21C. U23, U26 ROM Table (HP-IB)

**50401A SETTINGS
COMMENTS DIO LINES *1J23 PINS *U26 PINS

ATN 8 7 6 5 4 3 2 1§12 3456712345679
Listen Address 1 001000001 01111 1HT01006000
Talk Address 1 010000000 T1T1171T1T17/7010000¢0
Data (M) ¢ 0100110617 1T1T1001(7010000°0
Go to Local Tt 000000017 3001011701171 1010
Serial Poll Enable 1 ceo0ot1000771T01T7T1T1(11T100000
Serial Poll Disable Tt 00601700 T(TTOTYTTTO000O00D0
Group Execute Trigger 1 oCc00100O0O(TTOCGCGTITOCGTTOTTOO0TO
Local Lock-Out 1 00071 CGO0CGTITMNTOODTOTTOTTTTTO
Device Clear 1 0001010011001 0110171011190
Selected Device Clear 1 00000 TOOITITOOTOTITOTOT OO
Unlisten 1T 001111111011 11100100000
Untalk T 6106171 1T1TYTHOTTTTTI0O0T 00000
NOTES:

- *Ground U1(8) to enable ROM U23
. *1 = TTL High for U23, U26
“*{1 =TTL Low for 59401A outputs, e.g., if DHO7? set to 1, then LDIO7 at AT15U31(10} is TTL Low)

www.valuetronics.com
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Table 8-21. Option 011 HP-1B Troubleshooting (Continued)

|
L.

OPTION 011

TABLE 8-21

|

N

4. Troubleshooting Registers U27, U24, U21, U16, U18, LD, U15

a.

b.

C.

d.

Setup:

HP-iB CABLE

B B Bbe LR

The PryebbBD
3
59401A

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 U1 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 @ (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, U1, With the 546A Logic Pulser, puise 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 53401A 1o all 1 (all switches up). Pulse U27(11)
once, Check the U27 outputs for all TTL low.

U21 CHECK:

If U27 is working, it is possible to control the state of the microprocessor data bus and thereby check out
U21, U24, and U16. To check out U21, gound L12{5) with another clip fead (U12{12) is still grounded).
This enables U21. With the 59401A DIO switches all set to 1 (all 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) for all TTL low. Now change
all the 59401A DIO switches to # (all switches down). Clock U27(11) with the Logic Pulser. Verify that the
U271 outputs are still TTL fow. Now clock U21(11). Verify that the U21 ouptuts are all high.

U24 CHECK:

Check the clip lead on U172 from pin 5 to pin 13 s0 that U12{13) is grounded. Check that U21{1)is TTLhigh,
K 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 enabies U24, U27
should still be enabled by the ground on U11{12}. With the 59401A DIO switch all set to @ (switchesdown},
dock 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 that all
the U24 outputs are still TTL high. Now clock U24{11) and verify that the U24 outputs are all TTL high.

16 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), cfock U27(11) with the 546A Logic Pulser. Next clock
L116(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 6 (all switches down} and clock U27(11}, Verify that U16 oulputs 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-1B Troubleshooting (Continued)

h. U158 CHECK:

Change the clip lead on U11 from pin 12 to pin 13s0 that U11{13) is now grounded. This action will disable
the 127 Data In register and will enable the U18 Interrupt Out register. Clock each of the inputs to
U182, 4, 6, 10, 12) with a 546A Logic Pulser, and simultaneously check the corresponding output,
U18(3, 5, 7. 9, 1) 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 1o U11{15} with the clip lead. This enables the State In register U30. Clock each of
the inputs 1o 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. W15 CHECK:

Change the ground to U114} which enables the Command In register U15. Set the DIO switches and
ATN to the following:

ATN 8 7 6 5 4 3 21
1 00100000

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 AT5 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 00100001

N Clock U20{12) to set the 120 Listen FF. This causes U15{11) to go TTL low.
Now set the DIO switches 10 the following:

ATN 8 7 6 5 4 3 2 1
Tt 000 1T 0 0 01

{5343A rear panel HP-1B address switches set to 00001)

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.

www.valuetronics.com 8-125

TASBLE 8-21
OPTION 011



g
2
e
I~
=]

TABLE g-22

Model 5343A
Service

Table 8-22. Option 004 Digital-to-Analog (DAC) Troubleshooiing

NOTE

The DAC option components are located on the A2 Display Driver
board. Fo 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 -15V input points
on A2 assembly.

c. The 5343A has no software problems. The algorithm needed to perfarm 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 8.17 for information on the microprocessor and memaory
troubleshooting.

d. The LDA signal is present. See photo below for a view of this signal.

GND — T X10 PROBE

o e

Sus

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 Af and A1, and with LDA, loads BCD data (D8, D1, D2, D3} into
U22 {M5D}, U21 and U15 (LSD).

The stored BCD data in U22, U21, and U15 s then presented to B/A converter U24. The data on D@,D1,D2,and
D3 will be changing as the input frequency changes, or differentsets 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, allinputs 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).

4

0.2v

GND — : T X10 PROBE

tf this signal is net present, suspect U6, _’i |"—
500ns

a

Ep—
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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}. :
3. Set up the DAC conversion, thus: SET SHIFT DAC o i
This will convert the digits underfined: 61 000 0XX X XX '

4. Observing the DYM connected to the DAC output jack on the rear panel of the 5343A, note that it should
read 0.001 (£.005)V.

5. If the above reading is not obtained, check the outpus of U22, U21, and U115 registers (pins 7, 6, 2, and 3}, A
They shoud all be TTL high. If an output of a register is stuck low, check for short to ground using the C
current tracer (HP 547A), Since the 5343A is displaying its frequency properly, it may be assumed that the e
data lines (DA—D3} inputs to the register are valid. The register itself may have failed also. S

6. Apply an input frequency of 777.7 MHz. Leave the DAC conversion set up as in step 2.

7. On each register (U122, U21, U15) output, check pins 6, 2, and 3 for a TTL low signal. If an output is
stuck high, look for shorts to Vec 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.

9. Check pin 7 of each register (U22, U21, and U15) for a TTL low signal. If any of these lines are stuck high,
check for shorts to V. The register itself may have failed also.

10. After all of these register outputs are verified, the only circuit element remaining is the D/A converter e
U24. Before replacing U24, verify that the power supply voltages are correct (+ and -15V), and that “gain” SE
and “offset” adjustments function {paragraph 5-33). After the replacement of U24, perform the ad- D
justments as prescribed in paragraph 5-33, BRI

P4, e s

TABLE 8-22
OPTION 004

5
{
LA |

) 8-127 T
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Figure 8-719. 5343A Front (A1 Display} View

8-128

www.valuetronics.com



Model 5343A
Service

A22WaN
{HIDDEN)

1

B

A23

J7

46

A29J1

@ age

188080 ;o

,;iii,i.1r1.1l
3
0300 ¥4
0,0,% ¢
02e%09

¢
..”. [

T

0,0,.0,0,0,
134 oo“oo ®
®

¢
E .6 00 ;"
E a0 o0a® 1}
¢ 0 Cetc%e%ez \

]

4 SeieSclad
clee
RIS
4

W
i
il
T
o
i1 O
E

; EL R
.uu«.uaw—z,«_OwwwOOEu

o Eovalk

J3 J4 J&

J2

54

s3

A2981

Figure 8-20. 5343A Rear View

8-129

www.valuetronics.com



Model 5343A

Service
T '}
{HIDDEN) ~ 2g
39
35
- {OPTION 001}
A21R17
- A21R27
et n ,*mm (BOTTOM}
A19R5 -] S
A12R2
!!B'Jl’
A12R7
!IOFS"
A11R1_]
!tAMP'D A12R13
ﬂBz’!
ABR2 ABR22
ABR1"
A3RS A4RY n/‘{L
.1 3 . Azs "‘l/o
A26 ,6\(5 >,
] L
AU 2o
| 0 AR
MP12 IDDEN) X
- ‘ . - 0
MP1 AR B .' W
_ i gy e
A25A1C19 A25A1R?
"BAL’!
Figure 8-21. 5343A Top View (Assembly Location and Adjustments)
8-130

www.valuetronics.com



Model 5343A

Service
oo
DAG OUT
CONNECTOR
{OPTION 004)
W5 HP-1B -
{OPTION 011) s _ ADVLIOA HTHH
g - DHINYY M
AZ2W4
{TO A22W4 )1 FOR USE
WITH COMPANION
INSTRUMENTS)
A22
MOTHERBCARD
{ 32
HP-18
IOPTION 011}
n
w2
(TO A211)
A28
Ui
{ +
Figure 8-22. 5343A Bottom View, Options Installed
8-131

www.valuetronics.com



Model 5343A
Service

[
Aa 1401157 PROM 42821E20
LY,
_ ..m&m:ma:r—'-—-“---"-'—:
o wzgiiy) - tDY BT (BT 0 LT l%:ﬂ - ]
T ia4 [] oF
.- TH%)- b2
el OIRECTIoNAL e D3
s LIME QAIVER TR 4 UMED Gats BUS
06 IVER ©F T ¥ai4 kidg T iat) o VSEE TABLE 8.-2)
[N ITEY TR
VM a2  E—TY N
ragu
UL gy 1o aiaats sy ; -
H 11T Wt wxo)
: _ I [OFEOT TO YAIER)
] 1131 LPO REWD = ¥
FROM X pAn i) l 1T Lo IORG SHEE)
[} LmE TENT ADIPWRT  TO RAZUTN
! CPWYER '} W7} TR AD  T0 Xailcé)
] T XaT(e)
H | AOCREST w T La17 44y
i} ' OECOnING ) LTuawhT  TO KAITCOY
H TRWAT [0 xuidcrs
' LPDREAD  TO XA 26M3F
' fe o
' i !g@ LT WRT 1O a2 iid ] xmoig)
: O a0}
' IRy I IR 4
1 W} LSYNLO  TO xawiie)
[ PROu NaITHTE Pl =
FROy XA LO& SEITCH (HI FOR CTR & R
- a2, LN IEAETRS) e mwmmmw e
T BT T L - =
] L] 1 7]
[ A
| 109] A&
! TAR] AT
v ! Ta) | # LwEs anpress sus
¥ A [T} ISEE TagLE B-21
' COUMTER COUNTER | <
' ’ [ 1 [T TR
' : S
1
: i1 i : .
11 BINECT ¥ f— #‘L’“‘-‘ FROW XU 148021 [ T
H smLEct CUTAUT WX U DALYER P ADUAESS DUS afi-a§ -
H e oata ou C-03
e 1 ! Faia wlioey ind SweErer TR ITTII T T e
e 1 | T i |couTAGL sssEmELr | i a3y oo
[ L ETS
L b g m - ———— | ! SWEER L 1
et (5] Ty 1) e 1 WODE " T a8} D3 |— ® LIMES OdTa dugs
LeTir wit HECL OIECT & Fow 121 ¢ pECooER  [LOCM | TR, OURECTIONN SEL Tamie £.2)
Fou AESET FROM i3I} zatatiy) i} Swiengn [UNC ORVER | Cidg g
[P = o ne
3 N e o2
——— [ — ]
H H : i3 LA a0, "]
- A T,
orrmct & ol 1 H o |10 OBD o __-'s._ﬂi!l
1 s Facu nats LIS | AOMB man I3
I : 1 awirrre [ L I T
. 1 | [gaey as
i H S T THNT —
S W 1 :" a | 16 LINES ADORESS BUS
: H T — 15€€ TABLE 8.2)
H X
| } [FY
I 119 AW WAl [ETLTENTT]
1 [F LN
{ [FTE, T
[A11E AZ2NZ SOo [T .
LIMITER t 4 l
l % XRITLT) XAIHLTT
______________ -
- r( e eaT EVEN MOMITOR
E 5} i FOT P a3y | an . a
- [TU) LIRS ALY EPIRE | )
L "~
4142 oa-07
R TRORAR [JETh)
£ MO 1p13PLAY e I S T
M LTI, STV KSEMLY ASSEELY | ey Lovmst
e;—[ - FADM KA I4BIZ)
= am £
sev [BIGINALI LEBRD  eloiFwar
e e FAGW PR
g‘En T v CanaLo0) WALARI®) KA IABLIO)
FROM 33 (FHAR PAMELY aza [ 155 -a.%
ATO, FIwE SwiTon Live rowER Ly p v ot
Tt Fown ap ALY 2o FIN MO'S GIVEW. COMMELTS TO A2241 ¥l AIGBON
ASSEUBLY swIvn | e, W) _siav CUALE W2, 42221 FIM WO B AR SAME AS 4202 Pl w25,
bALYE A €.0., LIRG COMNECTY 10 AZJ201) 4MD GOES 10 423414}
gy KL L R V1A CABLE WZ. 4RRON O £4BLE MRNTS (D PIN @ OF COMMECTORY.
T L1, TTE s2ev ovew
Liap  +iZv ovEw

www.valuetronics.com

Figure 8-23. 5343A Detailed Block Diagram

8-133



#3434 DETATLED OHLOCK DI1AGRAM

I:Z;S:'"-T _T‘:ﬂ;\._lflill -oho:nmm;'

'
WECOND PAE AL IER 4 :‘.n LiTen s3stumy “I .
: 1 ] N
i 1 ] '
v FREGUEmCY | i e 3
T b 1] L1} Ul SmemEn } L G171 IF LIw th
-850 H X
L] H -
B i P
=T T T8 ARaR T
. Live FANEL | 141 o e
SAMPLER DRIVER P a2 Lish i
el FROW THI0ITTH
FROM 34 (RERR PAMELY
LEXT | EXT WIToH
L]}
FaTe TIME [aksE
] = 1 ™
M A3 L0 SWITCH PROM ] 02424700
' *AHTOD 2 Exr am @ ¥ raifigt
1 wEAR PameL] 0 T '
1 ' Y
1 L)
' (LR "8 VA _
1 o vaTeTH
i ‘' WA 5481
L '
A4 H ™ J3
WEILLATOR ! TAERR PAMEL b
ALY P |
1D B 0T G0
o blv u (&) TFESET COMTROL
LETLL )
0 _
L LAY LT
e lapie 2 tasI5h
LFOS SLOPE
CLOCK LD SFTCH
—_— e o [ JEpp B T — | - PR B R L) R
MWAIN W1 [WIvERTIELRCH © gt 1 ViAo eET [Loo? wPLTrFEd AN ) {7 TaTr7| Vi GEMERR TON aFSEMBLY
EMTAL * 1 ! N L
+ + 1 H e
£D0 ¥HE H H H ' '
Uigs winen e tne ! SEAACH 1
| meavency |l WRCHEN GO seMck \ !
DETEL TOR : ‘ : H Fsubn
FROM __18) ) FLANCHH DEwt TINE
L . ' | o wanwi e T y SEHEE SEN r
T P ' | 1 H GEMERATOR
0¥ Wl | LooF 1 1 aw ' 1 y
{nwPL IFIER H : LRI -4 ST T : H
¥ U — T il L PR FRE  WET LOMG SHORT
:“" el : : :m GFFIET um: : i €4 ETA M PAS FRS PR3
FROM LFD T | i : I ! : : fES ©
caramiiny 0 T | wwamoms | RES &
b e e = U | ]
i ot 1 H RES 4
_ : LPE : 1 BATE
FRin i FROW VI BEH
KA ALEN T 1 FADM Zhmcdy wagi5) FAOH LTtu #AT I91 ) .
! 1 OEY N Wh[ABAT i INPUT RECISTER
* 1 ] H
1 1 L -3 e | 1
' ] ] VT30 LSTH HI_ FRow ]
1 [] ] WA I4BLTT f
! (o ] ] " V4 LSV A0 FRU '
: : : LONER, L WATAB [T} N
L 3 ' i ¢
TR 1 1 :
i A [} : BIvioe B1v 10 : '
~ ar » j8 0T f
YL [ITR [ [ REGISER DATE B i
T i L
1 r O T S S =—s
H ™ 1 op-b3
! H baTe Mrs F‘g‘;;‘,
S S [P —— | .
(]
EHECK

LOW FREQUENT ¥
T

fa
FLEITE A

SOMT =500 MHZ

www.valuetronics.com



Meodel 5343A
Service

----------------

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 voltmeter. 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 ....... ..ot e 50 ohm
FrequencyRange ........ ... et 500 MHz - 26.5GHz
SaMPIE RAe ... ..ottt BT full cow
Connect rear FREQSTDOUT ..................... signal generator EXT REF

Connect Input 1 (500MHz2-265GH2) .................. signal generator output

Set spectrum analyzer 1o the following settings:

CanterfrequUenty . ... i i e 100MHz
Frequencyspanidiv ...... ...t 20MHz
Bandwidth . ... . ... . e 300KH2z
SWEEP MG . . ... e 20ms
Inputattenuation .. ......... ... i i e, odB
Referencelevel ... ... ... . i i 0dBm

IFPMMWN 05/88-02/FEP

ﬂ] HEWLETT
/8 pACKARD
FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East {201) 265-5000 » Midwest (312) 255-9800 «
Soulh (404) 955-1500 « West (213) §70.7500 or (415} 9689200 OR WRAITE, Howlcll Pockard, 1820 Emborcadors, Palo Allo, California

94303. IN EUROPE, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE OR WRITE, Hewleltl-Packard S.A., 7, rue du Bols-du-lan Case
Pog{l)sle 385 CH 1217 Meyrin 1 — Geneva, Swilzerland. N JAPAN, Yokogawa-ﬂewfell-?ackard Lid., 1-27-15, Yabe Sagamthara Clty,

Kanagawa Prefeciure, Japan 229. ‘
Printed in 1.5 A.
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Page 2 : Service Note 5343A-28

5-22. A25A1R7 (balance) adjustment

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 spectrumanalyzer. The second
harmonic will be focated at about 140MHz (see Figure 7).

e o T g

MR L6 Mg
-4%. 160 JBm

HTOS WL & My

Figure 1

5-23. A25A1C19 (175 MHz rolloff) adjustment
a. Setfrequency mode to AUTO.
b. Setsample rate to HOLD (full cw).

c. Setdiagnostic 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
the amplitude of the flat portion of the band. This portion is usually located at about 60MHz - 100MHz.

f.  Set the signal generator's output to 175MHz.

g. Turn the 5343A sample rate cow 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 rove the second frequency line on the
spectrum analyzer away from the 175MH2z signal. The signai that doesnt move is the 175MHz sig-
nal that is used to make the adjustment.)

www.valuetronics.com



Service Note 5343A-28 Page 3

. h. Adjust A25A1C19 so that the response signal at 175MHz is 10( = 1)dB below the amplilude noted
in . See Figure 2.

i. Press RESET.

vEW 38T wriy

Figure 2

5-24. AT11R1 (“Amp” gain) adjustment
a. Place A12 on a 22-pin extender board (HP P/N 05342-60034).
Set sample rate fully cow.
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.

Adjust A11R1 to minimize the second harmonic signal (at about 140MHz) seen on the spectrum
analyzer.

-~ 0 a0 T

5-25. A12R2 and A12R13 (gain) adjustments
a. Apply a 530MHz, —25dBm signal to the 5343A.
b. Probe A12U2 pin § with a spectrum analyzer.

C. Adjust A12R2 to minimize the second harmonic signal (at about 140MHz) seen on the specirum
analyzer.

Apply a 530MHz, -354Bm signal 1o the 5343A,
Probe A12U4 pin B 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,

www.valuetronics.com




, Page 4 Service Note 5343A-28
5-26. A12R7 (threshold detect) adjustment i
a. Set 5343A to AUTO. ' ’
b. Pre-set A12R7 maximurn cw. Observe that the 5343A is not counting.
c. Depending on the installed options in your counter, apply the following signal to the. 5ODMFI2 -
26.5GHz input of the 5343A:; o
SO0MHZ, 36d0BmM . .. ... o e i e i e e STD
BOOMHZ, -33dBM . . .. e it aaa e, Option 6™ .
d. Adjust A12R7 ccw until the counter comrectly reads 500 MHz. Lo
. Sweep up to 1GHz to assure proper count. ' o
f.  Set synthesizer to —20dBm power level and sweep from 1GHz to 26.5GHz to éss@?é*propér count.
Continue with Section 5-27 as stated in the Operating and Service Manual. L;J ‘

www.valuetronics.com




5343A - 29
o S E R V I C E N O T E

SUPERSEDES NONE
HP 5343A Microwave Frequency Counter

Serial Numbers: 2826A02787/2826A02798
See text for excluded seriat numbers.

A1 Display Assembly P/N 05342-60004 Revision E
HP-1B 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 2826 A02791, 2826 A02793, and 2826 A02795

Solution/A ction:

It the At 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
be repaired.

DATE 16 JUNE 1989
ADMINISTRATIVE INFORMATION
SERVICE NOTE CLASSIFICATION:
MODIFICATION RECOMMENDED
ACTION CJ IMMEDIATELY STANDARDS;
CATEGORY: M ON SPECIFIED FAILURE LABOR 1.0 HOURS
(] AGREEABLE TIME _
LOCATION [ CUSTOMER INSTALLABLE | SERVICE Ol retury | usen O RETUAN
CATEGORY: O on-sITe INVENTORY: [ scrap PAATS: Ll scraP
M HP LOCATION M sEE TEXT B SEE TEXT
AVAILABILITY: PRODUCT'S SUPPORTLIFE | RESPONSIBLE ENTITY: 0206  UNTIL: 16 June 1991
AUTHOR: ENTITY: ADDITIONAL INFORMATION;
BOB KELLEY 0200
© 1989 HEWLETT-PACKARD COMPANY 6 HEWLETT
PRINTED IN U.S.A 78 pPACKARD
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Page 2 SERVICE NOTE 5343A-29

A1 BACK SIDE

Al L3

Figure 1. Good Revision E Al Display Assembly (Back Side)

Repair Procedure:

i.  You must solder two jumpers on the back side of the Al. The jumpers are shown
on Figure 1.

2. You must cut two wraces on the front side of the Al. The location of the two culs
are circled on Figure 2. The firstis to the left of the LISTEN LED, between the
cathode of a diode and the words “LISTEN”. The second is belween the words
“TALK"” and “REM".

Al COMPONENT SIDE

(INBRNIRNNINRY

1y

TEN D
LISTEN 2
=z
c)
m

[ .

Chaiad

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 Addressing 350 MHz Miscouns Failures

SERIAL SERVICE
NUMBERS/PREFIXES NOTE TITLE
2317A07386/2317A07905 3342A-41B High Frequency Miscount
0000A00000/2440A09236 5342A-42A High Frequency Miscount
0000 A00000/9999 499999 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
24-265GHz
Prior to 2026A 5343A-8 Procedure to Correct Miscounting Between
) 18 and 26.5 GHz
2317A01026/2317A01155 5343A-19A High Frequency Miscount
GOO0A0ND000/2424A01674 5343A-20A High Frequency Miscount
0000A00000/9999A99999 5343A-30A Troubleshooting 350 MHz Miscount Problems

www.valuetronics.com
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5343A-25
SERVICE NOTE

L } _ o 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 2610402316 and 2510A02375 were shipped
with a potential problem that exhibits itself as follows: input applied to low frequency input
(10 H2 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 $170-0029) on the negative iead of electrolylic capacitor
Cc21.

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

"R440.

Note: *R31 and "R40 should be changed as a pair ("R31="R40)

See other side for list of resistors.

D/OF/WO 07/86-02/AJ

(5] HEWLETT
P8 pACKARD

FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East {201) 265-5000 « Midwest {312) 255-9800 »
Sauth {404) o955-1500 « West (213 970-7500 or (415} 968-9200 OR WRITE, Hewlelf-Packard, 1820 Embarcadero, Fale Allo, Californla

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-Hewlell-Packard Lid., 1-27-15, Yabe Sagamihara City,

Kanagawa Prefecture, Japan 229,
Printed in U.S.A.
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R

Lt

RESISTOR

10.0 ohm
t12.1 ohm
13.3 ohm
15.0 ohm
16.2 ohm
16.7 obhm
27.4 ohm
34.8 ohm
38.3 ohm

P/N
0698-.7188
0698-7190
0698.71¢1
0698-7690
0698-7193
0698-8651
0757-0387
0698-7201
0698-7202



" MARIG TALBor

' | 5343A-30A
S E R V | C E N O T E

SUPERSEDES 5343A-30

HP §343A Microwave Frequency Counter
350 MHz Miscount Problems

SERIAL NUMBERS: 0000AC0000/9999A99969
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 failure 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 scrvice notes that have been writien in the past about the 350 MHz miscouot
probiem. 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 potes. ' .

1. Duplicate service notes $342A-41B and 5343A-19A addtess a 350 MHz miscount problem
due to plastic extractors on the A4, AS and A8 assemblies. The plastic extractors shou!d be
replaced with ground screws in order to complete the ground loop. (Refer to Table I and
Table 2 for the applicable serial aumbers.)

DATE 17 APRIL 1991

ADMINISTRATIVE INFORMATION

SERVICE NOTE CLASSIFICATION:
INFORMATION ONLY
AUTHOR: ENTITY: ADDITIONAL INFORMATION:
MARA DUMOND _ 0200
® 1991 HEWLETT-PACKARD COMPANY
ol rEmETT [} HEwLETT
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Service Note 5343A-30A

Duplicate service notes 5342A-42A and $343A-20A address a 350 MHz miscount problem
due to insufficient RF sheilding on the A26 and A28 assemblies. (Refer to Table I and

Table 2 for the applicable serial numbers.)

Service note 5343A-7 addresses a 350 MHz misoount gmb]cm that really applies to

HP 5343 As prior to series prefix 2026A, even though the service note indicates ail serials.
A terminal ground lug is required between the HP 5343 A main casting and the A26 Sampler
Driver to compiete an open ground loop.

Service note 5343A-8 addresses a 350 MHz miscount problem between 18 GHz and 26.5
GHz for serial prefixes prior 10 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 cach suggestion below. They are listed by ease of
pecformance. Each suggestion is known to correct 350 MHz miscouats, so it is worth taking the

time to check each one.

5.  Verify that the input signa! is making a8 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, 10 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 A2S 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 brokea off. These
fingers are Jocated 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 53434, 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 1stIF
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 U1 Sampler,
b.  between Input 1 and U2 Sampler, if option 002 is installed.
<. between U2 Sampler and U1 Sampler, if option 002 is installed.

d.  between Ul Sampler and A28 and A26 assemblies.

12.  As alast resort, try replacing the A26 Sampler Driver and/or the A8 Main VCO.
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e 5343A-27
SERVICE NOTE

oy . 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. Al subsequent A29 assemblies {Rev. D and later) were manufactured

correctly,

Please notify the Santa Clara Division support engineei'"tor 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 shouid take no longer than one hour to

complete this repair.

D/OF/WA 04/88-02/FEP

(ﬁ HEWLETT
78 PACKARD
FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or Easl (207) 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 SAIES OR SEAVICE OFFICE OR WRITE, Hewlelt-Packard S.A., 7, rue du Bols-du-lan Case
Postale 385 CH 1217 Meyrin 1 — Geneva, Switzerland, IN JAPAN, Yokogawa-Hewlett-Packard Lid., 1-27-18, Yabe Sagamihara City,

Kanagawa Prefecture, Japan 229,
Printed in U.S.A
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A2 CIAPLAY DRIVE NESEMBLY 10%
1

g A3 s

i1
IR
|
REFERENCE oo ‘ o ¥
DESIGNATIONS "
A1 A2 i
T I: Sl AR TE ®“
C1, C2 C1-C24 aered ’ﬁ'—;@?ﬁ
DS$1-DS28 Qi {
J1-J3 R1-R34 ! _
Q1-Q13 TP1 ;
R1-R18 U1-U24 :
$1-524 :
TP1, TP2 ¥
Deleted: DS8 '
uu:t?: '>"lt_m'1m_"_'_"_
TABLE OF ACTIVE ELEMENTS i -
REFERENCE HP PART MFR OR INDUSTRY : i
DESIGNATION NUMBER PART NUMBER e i
[
A1Q1-Q13 1853-0318 MPS6562 :
A2 :I oy
U1, U8 1820-0539 SN7437N 1 l:;;,
U2, us 1820-0468 SN7445N il T
u3 1820-1443 SN74LS293N I
U4 1820-1416 SN74LS14N O
us 1820-1049 DMB097N |
U7, U12 1820-0628 DM7489N B S —
U9 1820-1144 9L302PC ¢ S
U1 1820-0515 9602PC o d o M
U13, Ut7 1820-1254 DM8095N R
U4 1820-1197 SN74LS00N L E—
U18 1820-1428 SN74L5158N ¥
U19, U20 1820-1112 SN74LS74N | o
u23 1820-1885 DM74LS173N b e
alyy T
A2 Option 004 G
U15, U21, U22 1820-1194 SN74LS193N g € o
u16 1820-1216 SN74LS128N i '-=:]—4-'—°'j “ouis
u24 1813-0092 DAC80-CCD-V S ==Y
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Service
Az 4220
P?_. o AN i—?—- 10 XkEI1}
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B ET A it T r

' REFERENLCE DEZIGHATHING wildiM

THIS ASSEMERY ARE ADSREVIATED

o . ADD ALLEMBL Y MUMBER T ABBRE

i
i ATIZN FOR COMPLETE DESCRIPTION

' ¢ UNLESS OTHEAWISE INCHCATED
i RESISTAMCE IN Coks
LAFRCITANCE fWCROFRRACT
WS W RUHENRE S

3.
L E
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ed
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Figure 8-24. AT Display Assembly and A2 Display Drive Assembly
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Service
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Part of Figure 8-26. A3 Direct Count Amplifier Assembly
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A3 DIRECT COUNT AMPLIFIER
CONUDITIONS: No signal input and A17 removed from instrument.
- al a2 a3 Q4 Q4 Qé
: E -0.8 D 009 D 45 E -1.2 E -1.0 E -5.15
B -0.1 S -50 S -0.09 B -1.9 B -03 B -4.4 (501)); -5.1 {1 M)
C +5 G -5.15 G +0.0 C -515 C +00 C -5.1 (5001} -2.9 (1 M)
Q7 Qs Qe Q10
E -5.15 E -07 E -07 E 1.7
B -5.1 (500);-4.5 (1 M) B -0.72 B -0.04 8 -10
C -2.9 (500) -5.1 (1 M) Cc -00 € -054 Cc -03
u3 us us u7
1 +0.27 (600); +1.23 (1 My 1 -5.15 1 -5.15 1 515
2 -0.37 2 -0.64 2 -0.33 2 -1.93 (50E) -1.88 (1 MQ)
3 -037 3 -064 4 -037 3 -0.00
4 -515 4 -0.64 7 -5M 4 -1.74
5 -14 5 00 8 -0.34 5 -1.74
6 -13 6 00 5 -1.75
7 +45 7 -1.8 6 -0.00
: 8 +50 8 037 7 -1.9 (500 -3.3 {1 MO}
: 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
CR8&, CR7 1901-0535 Same
CRS, CR8 * 1901-0050 Same
Q1 1854-0215 SPS3411
G2, Q3 1855-0081 2N5245
Q4 1853-0015 Same
Qs Q10 1854-0546 Same
Q6. Q7. Q8, 09 1854-0071 Same
Ut u4 1820-0736 Same
V2 1820-1224 MC10214P
(X} 1826-0139 MC1458P1
us, us, U7 1820-0982 Same
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A3 DIRECT JNPUT ASSEMBLY (05342-60003) SERIES 1804 | — —_

ce +
2209 v
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FROM AIJ) o o P1 INPUT _ i . G *Rie 6 .01
& Wy o=
VIA AZ2W| 1 g _]_ 5 5
, 470K R3O o7 rs—w—r—@)
! CRY 4TOK cR2 _ pet sco L o
! Ri2 2.2 g
] 33
1 1 a2
[ 1] G
| =)} e
I S R6 El
[ 510 ?
- ! RIN +] ciz
ir ! 10 €8
_t I
| ;) !
: | o E2
- 7 SMITGHES —————— ' Ri®
' a _ 510
' R20 . . — SENOVE
| - 820
I e
! Ca 1000
! 4360 L :
FROM ALJICISY o o ) oy < R2I
vIa U2 A | b Z 1200
| ar |
4 | . . —— Y . !
: ! : R22 : o '
. i . . -5y . .
’ L2 4TE . {
- -, __|
' 3 { — 45V . . o _
: o cs . o | 3
| 64 :
1 B 4 R3E
: _ : 2510
o L} —  LIMITER ——————
4 Y- — -5V -
| +_-]_ cs o ey
1 g 68
|
|
I
|.3.6.3,||,|2.|o(—:?7 CRS
: Fi
FROM AIJS | . | 60 oMM INPUT 0.14
VIA AZ2W2 > 500 STRIPLINE
1
R4S R43
56 1000
1200
cRs 1 '%°
{4
L
[ |
[ -5v c22
g 001
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Model 5343A
Service

NOTES

1. REFERENCE DESIGNATIONS WITHIN
THIS ASSEMBLY ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TG 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 XAIT(4)

2 TO XAI3UT)

TOT0 XA13014)

4 FROM XA13(10)

Figure 8-26. A3 Direct Count Amplifier Assembly
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COMPONENT SIDE
SOLDER SIDE
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Part of Figure 8-27. A4 Offset VCO Assembly




A4 OFFSET VCO ASSEMBLY

CONDITIONS: No signal input, 5343A in CHECK mode.
Junction of varactors CR2 to CR3, V = +1.4 in CHECK mode,

a Q2 U1
E +8.0 E +3.0 1 -0.02
B +86 B +35
C +151 C +75

U2

1 -0.03
3 -2.27 3 -3.02
5 +4.0 5 +3.55
7 +483 7 +478
8§ +402 8 +3.67

REFERENCE
DESIGNATIONS

Ad

C1-C25
CR1-CR3
E1

L1-L9
Q1.Q2
R1-R18
ut, u2

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1 1902-3171 FZ7264
CR2, CR3 0122-0065 Same
a 1854-0071 Same
Q2 1854-0345 2N5179
ut, U2 1826-0732 Same
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Model 5343A
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1 s COMPONENT SIDE

1

-4—— SOLDER SIDE

T ASWI1

Part of Figure 8-28. A5 RF Multiplexer Assembly
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1 0.0

-2.36
+3.91
+4.58
+3.85

@~ ;W

A5 RF MULTIPLEXER ASSEMBLY

u2 u3

1 00 1
-0.68 2
-0.68 3
-0.68 3
+0.05 4
+4.38 5
+4.38

@ e WwN

CONDITIONS: 5343A in CHECK mode. Disconnect ABW1 from A26J2.

U4 Qa1 Qa2 Q3
-0.74 1 00 E +356 E +22 E +2.2
-0.74 3 -2.36 B +28 B +150 B +386
-0.74 5 +3.9 C +2.2 C +082 C -08
-0.74 7 +4.58
0.0 8 +3.84
+4.2

DIODE SWITCH SIMPLIFIED DRAWING

+0.004 +0.004
OFS5 VCO IN MAIN VCO IN

REFERENCE
DESIGNATIONS

A5

C1-C29
CR1-CR6
E1. EZ
L1-L18
a1-Q3
R1-R28
Ut-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 §32248
Ut U4 1826-0372 Same
vz, U3 1858-0059 Same
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Model 5343A
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1‘4—— COMPONENT SIDE
1 <#=—— SOLDER SiDE

BIRTe veg

Part of Figure 8-29. A6 Offset Loop Amp/Search Generator Assembly

e ———————————
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A6 OFFSET LOOP AMPLIFIER ASSEMBLY
CONDITIONS: No signal input, 5343A in CHECK mode.

Qi Q2 Q3 Q4 Uz

E +1.3 E +124 E -121 E +5.05 2 +186 NOTE

B +0.7 B +130 B -128 B +5.3 3 +186 Junction of CR4, CR3:+1.58V
c -11.0 C +151 C 147 C 00 4 -121

6 +1.9
7 +12.4
CONDITIONS: A7 Assembly removed; 5343A in CHECK mode.
Qa U2
E +5.05 2 +1.54 NOTE
B +442 3 +1.58 Junction of CR4, CR3: +1.54
C +437 4 -121
6 +0.15
7 +i124

REFERENCE
DESIGNATIONS

AB

C1-Ci2
CR1-CR4
Q1-Q4
R1-R25
Ut 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 SN74LS132N

u2 1820-0493 LM3O7N
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Part of Figure 8-30. A7 Mixer/Search Controf Assembly




U3 u4 al

1 -00 1 -0.01 E -075
3 -24 3 -35 8 -0.00
5 +3.8 5 +3.1 C -05
7 +4.7 7 +46

8 +4.1 8 +35

A7 MIXER/SEARCH CONTROL ASSEMBLY
CONDITIONS: A4 and A8 VCO assemblies removed from instrument.

Q2 Q3 Q4 Qs

E 00 E -13 E -0.7 E 00
8 -05 g -06 g8 -0.1 8 -06
C +48 C +48 C +48 C 438

CONDITIONS: 5343A in CHECK mode
NOTE -- U3 and U4 voltages approximately the same as with VCO's removed.

an Q2 Q3 Q4 Qs Q6
E -05 E 00 E -13 E +28 E 00 £ -05
B -00 B +036 B -06 B +34 B +07 B -001
c H.7 C +1.7 C +48 C -48 Cc +002 C 00
REFERENCE
DESIGNATIONS
A7
C1-C28
CR1. CR2
L1-L11
Q1-0Q6
Ri-R22
TP1
U1-U14
TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0518 Same
Qt, Q6 1854-0345 2N5179
Q2. Q3 1854-0092 Same
Q4, Q5 1854-0071 Same

Q6

E -07
B 00
¢ 00

~www.valuetronics.com
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Part of figure 8-31. A8 Main VCO Assembly




Q1
E
8
cC

A8 MAIN VCO ASSEMBLY
CONDITIONS: 5343A in CHECK mode,

Q2
+2.8 E +75
+3.4 B +8.2
+7.1 C +151

1
-0.01
-2.3
+4.0
+4.8
+4.0

@~ W -

REFERENCE
DESIGNATIONS

U2

o~ th Lo —

AB

Cc1-C29
CR1-CR3
Ei

L1-L2
Qt. Q2
R1-R23
U1

u3
-0.02 1 -0.02
-2.8 3 -30
+3.7 5 +35
+4.7 7 +4.7
+3.7 8 +36

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 0122-0065 Same
CR3 1902-3171 F27264
o 1854-0071 Same
Q2 1854-0071 Same
U 1826-0372 Same
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A9 MAIN LOOP AMPLIFIER ASSEMBLY
CONDITIONS: 5343A in CHECK mode.

a1 Q2 Q3 Q4 U2

E -53 E +57 E +57 E +5.7 2 +1.57
B -59 B +50 B +8.2 B +63 3 +158
C -14.7 C +57 C -53 C +151 6 +1.79

CONDITIONS: 5343A NOT in CHECK mode.

Q2 Q3

E +5.7 E +5.7
B +6.2 B +50
¢ -53 C +57

REFERENCE
DESIGNATIONS

A9

C1-C19
CR1-CR4
L1-L3
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
(Wh ] 1820-1112 SN74LE74N
uz2 . 1820-0493 LM307YN
U3 1820-1325 CD4066AF
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A9 MAINLOOP 105342-60009) SERIES (720

AMPLIFIER ASSEMBLY _

+HEV 3

FROM XAIOL1) 12

FROM XAID{1} 12

-8y 4,4

|y 1,0

FROM XAI14A(3} §

FROM XAI4B(I1D) 9
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NOTES

Model 5343A
Service

I. U3 BILATERAL SWITCH SYMBOL:

U3

N /QUT W

INJOUT

ON J—LVW
|: OFF Vgs

PINS | AND 2 OF U3A ARE JUMPERED
CLOSED PERMANENTLY,

2, REFERENCE DESIGNATIONS WITHIN
THIS ASSEMBLY ARE ABBREVIATED.
ADD ASSEMELY NUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION.

3. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANGE IN MICROFARADS
INDUCTANGE IN MICROHENRIES

4. ASTERISK *1 INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN.

TO XABCI)

Figure 8-32. A9 Main Loop Amplifier Assembly

8-151
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Part of Figure 8-33. A10 Divide-by-N Assembly
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REFERENCE
DESIGNATIONS

A0

C1-C21
L1-L4
R1-R11
TP1
ut-ui7

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 SN74LST74aN
us 1820-1225 MC10231P
U6 1820-0736 Same
U7z 1820-0693 74574PC

08 U9 u13. 14 1820-1429 AM74LS160N

w10, u1s. U1z 1820-1196 AM74LS174N

uti uie 1820-1195 AMT7ALSTI75N
Uiz 1820-1888 MC120G13L
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Part of Figure 8-34. A11 If Limiter Assembly




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 0.0 3 +0.05
3 +0.25 3 -3.25 7 +49
4 -51 5 +3.3
5§ +48 7 +43
7 +0.19 8 -+3.2
8 +50
REFERENCE
DESIGNATIONS
J ATl
C1-C7
CR1. CR2
11-L3
R1-R14
TP1-TP4
U, U2
TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1. CR2 1901-0535 Same
U 1826-0065 5000-2043
U2 1826-0372 Same
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Part of Figure 8-35. A12 IF Detector Assembly
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v

0.0
-3.3
+3.0
+4.2
+3.1

@ Nw =
N

A12 IF DETECTOR ASSEMBLY

CONDITIONS: No input signal, NOT in CHECK mode.

U4 ai NO
1 00 E -16 {NPUT CHECK
3 3.5 B -1.3 SIGNAL MODE
5 +2.1 C +16
7 +4.2 TP1 +0.27 -0.25
8 +28 grounded case TP2 +0.05 +0.10
TP3 +0.18 +4.8
REFERENCE
DESIGNATIONS
A12
C1-C25
CRi-CR4
L1-L7
Qi
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
o 1854-0345 2N5179
U1 1826-0065 LM3t1N
Uz, U4 1826-0372 Same
U3 1820-1225 MC10231P
us 1820-0765 SN74197N
Us 1820-1322 SN74502N
U7 1820-1197 SN74LSO0N
s, Usg 1820-1285 SN74LS54N
U10, U1s 1820-1193 SN74LS197N
Uil T 1820-0174 7404PC
u12 1820-1255 DMBO9SN
13 1820-1112 SN74LS74N
U4 1820-1204 SNT74LS20N
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A13 COUNTER ASSEMBLY
CONDITIONS: No input signal; SAMPLE RATE to HOLD
a1 Q2 Q3
E -24 E 19 E -19
B -18 B -1.3 B -1.7
Cc -00 C +5.0 C +45.0
REFERENCE
DESIGNATIONS
A13
C1-025
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, 2 1820-0634 Same
U3, U7 1820-1199 SN74LS04N
U4 1820-1112 SN74LS74N
us, us, us, u1a SN74LS253N
us 1820-1197 SN74LS00N
Ut © 1820-1950 MC10212P
Uiz, U1s 1820-1225 MC10231P
U113, U114 1820-1251 SN74LS 196N
U117, U118 1820-1251 SN74LS196N
u15 1820-1052 MC10125L
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MNOTES

REFEREMCE DESIGNATIOME wiTHIN
THIS A5TEMBLT ARE ABEBREWATEQ
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ATION FOR COMPLETE BRECARTION
WNLESS OTHERWISE INDNCa TED
RESISTARCE 1N Ok,
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figure 8-36. A13 Counter Assembly
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REFERENCE
DESIGNATIONS

Al4

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
ue, U7 1820-1317 SN74LS240N
ui1o 1820-1480 MC6800L
U111, U114, U17 1820-1218 SN74LS138N
U2 1820-2036 6875
D13, U20 1820-1202 SN74LS10N
u16, U21 1820-1281 SN74LS139N
u1s 1820-1144 SN74LS02N
u19, U24 1820-1199 SN74LS04N
uis 1820-1492 SN74LS368N
uz22 1820-1112 SN74L374N
U23, u2s 1820-1197 SN74LS00N
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1
l
!
r
1
l
|
|
PIN us
1 0000
2 0003"
3 0000
4 0000+
5 0000
6 0000
7 0400
8 0000
9 0000
10 0600
1 0003
12 0003
13 0003
14 0003
15 AH9F*
16 AH9F"
17 0003
18 0003
19 0003
]! 20 0003
PIN U4
1 U7SA*
2 GF99*
3 7792*
4 J2UB*
5 SFUA"
[ 6322*
7 TH3IU*
a 0000
9 0C6A"
10 PO76*
1 B4UA*
12 9569"
13 94F1*
14 cCcucH
] 15 9945+
{ 16 0003
PIN v
1 0003*
2 TH3E*
3 THIF
; 4 0003
5 0356+
6 4378+
! 7 0000
8 0000
9 0000
10 0000
i 11 0000
: 12 5P44*
13 0355*
. 14 0003
' 15
i 16
i

us

000}
S RI DL
a487*
0356*
6322*
6F3A*
37Ch*
4360%
BL2Ct
0000
6L28

375
6F99*
6311°
0353*
8484*
LILIUE®

0003

U1s

0000*
1BAH"
18AP

o003

0000
0003

AHIF*
0003
AH9F
0003
AHYF
0003

* = PROBE BLINKS

uz

0000
FREFe
P760*
wsp
U75A"
0002+
oup2*
7791*
4FCo*

4FCA"
7792*
9UP1*
0001+
U759
TUSH"
P73
FEFU*

0003

un

AFCA*
4868+
Jup7*

Uy

LUUF
FFEU™
8487+
1czc
0000
0003
FF48

7me
9FF7*
A73
AFU*
6ATO"
1A90U*
4644
0003

u23

6H41*

9H1F*

LOSH*
0003

0003
0000
0000
0003
0003
AHSF*
$467*
53z
0003

us
0003

0003
0000
4a03*
0000+

0000

0000

cs5he

B487*

18AH*
0co3

24

6LIPS*
6LIPG"
0003

0000
0002
000
0043

THF
THIU
94F 2
94F1
0003

With the test setup described in Table 8-10, steps 1, 2, and 3, the signatures shown below are correct.

U1l

4FCY
642C*
0001°
gup2
486C
SFUA®
0000
6UPS*
84UA*
PO7E"
0CEA®
3208*
37C6*
0003

U9

C531
€532+

000¢
[(ilLH
0003

0003
LLULL
Q000
0000

0003
0003
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REFERENCE
DESIGNATIONS

A3

C1-C3
L1
R1-R4
U1-U36

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFG OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
U1, U36 1820-1197 SN74LS00N

Uz, Us, U6, usg 1820-1144 aLs0ZPC
U3, U4, U9

U10. U114, UIQ.} 1820-1112 SNT74LS74N
U34, U35
u7 1820-1211 SN74LS86N
U1 1820-1216 SN74LS138N
Uiz 1820-1206 SN74LS27N
13 1820-1199 SN74L304N
s 1820-1885 DM74LS173N
U16 1820-1196 AM74LS174N
U7 1820-1198 SN74LS03N
uis, U30 1820-1368 DMBO9EN
uz2a, U29 1820-1282 SN74LS109N

uz21, U24, U27 1820-1997 SN74LS374PC

U22, u2s, U28, Ui 1820-1689 MC3446P

uz23 1816-1154 Same
u26 1816-1155 Same
u32 1820-1202 gLS10PC
u33 1820-0904 93L24PC
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5 1050
5109
1518-1039

5 1Y
£512U6
1818-1038

T a

Part of Figure 8-39. A16 Memory and Sweeper Control Assembly
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REFERENCE
DESIGNATIONS

A16

C1-C20

CR1, CR2

L1

R1-R4

TP1-TP13

Uz, U3, Us-u18

TABLE OF ACTIVE ELEMENTS
REFERENCE HP PART MFR OR INDUSTRY
DESIGNATIONS NUMBER PART NUMBER

CR1, CR2 1901-0535 Same
uz2 1820-2075 SN741L5245N
U3, U115 1820-1197 SN74L500N
us 1820-1199 SN741L.504N
us 1818-1038 Same
U7, U8, u17 1820-1216 SN74LS138N
uo 1818-1039 Same
o 1820-1201 SN74LS08N
Ui, 14 1818-0197 Same
U122, U3 1820-1207 SN74LS30N
U16 1820-1112 SN74LS74N
13 1820-1491 SN74LS367N
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Figure 8-39. A16 Memory and Sweeper Control Assembly
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Part of Figure 8-40. A17 Timing Generator Assembly

§-166

www.valuetronics.com



REFERENCE
DESIGNATIONS

Al7

C1, C21
CR1

i Q1. Q2
R1-R27
TP1-TPQ
U1-u22

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY

DESIGNATION NUMBER PART NUMBER
CR1 1902-3182 FZ7268
o 1854-0560 SP36740
Q2 1853-0036 2N3206
U1, U2 1620-1430 AM741L.5161N
u3.usu12,U14,U18 1820-1197 SN74LS00N
us, uig, 113 1820-1433 SN74LS164N
u4, U6 1820-1211 SN74L586N
ug, 17 1820-1112 SN74LS74N
U7, ue 1820-1202 9LS10PC
Ut 1820-1442 SN74L5290N
uts 1820-1180 MKS5008P
u21 1820-1225 MC10231P
u19 1820-1254 DMBO9SN
u20 1820-1196 AM74LS174N
U22 - 1820-1255 DM8098N
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' REFERENCE DESIGNATIONS wilfrik
THIS ASSEMBNY ARE ABBREvIATED

A00 ASSEMALY HUMBER TC ARMAEY
ATION FOR COMPLETE DESCRMTHIN

¥
T e Lo 7 UNLESS OTHERWISE INGICATED.
afsoa ) . o PESISTAMNCE IN OHaS,
; g T n CAPACITANCE IN MICATFARADS
THOUCTAHCE s MCROHEHEE S

A

. T XABB}
1 EEE-0)

]
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""L“—‘ﬁ-) 10 NASIED

LA BV o, wot ustD

Figure 8-40. A17 Timing Generator Assembly
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Part of Figure 8-41. A18 Time Base Buffer Assembly




REFERENCE
DESIGNATIONS

A8

C1-C13
CR1. CR2
L1-L3
R1-R&
TP
uU1-us

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1. CR2 1901-0040 Same
U 1820-0693 74574PC
w2, U3 1820-1251 SN74LS196N
U4 1820-1074 SN74128N
us 1820-1056 SN74132N
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NOTES

) - 1. REFERENCE DESIGNATIONS WIT
» (7,7} THIS ASSEMBLY ARE ABBREVIAT
ADD ASSEMBLY NUMBER TO ABBRI
ATION FOR COMPLETE DESCRIPTI

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

TO XA12(10},
XAIT(6)

> (1)

TO XAT(T)

(3) yar0(5)

) (5) TO J3 (REAR PANEL)

Figure 8-41. A18 Time Base Buffer Asser

B
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Service

NOTES

1. REFERENCE DESIGNATIONS WITHIN
(7,7} 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),

Y yairee)

TO XAT(T)

3 yar0(5)

13 (5) TO J3 (REAR PANEL)

Figure 8-41. A18 Time Base Buffer Assembly
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REFERENCE
PESIGNATIONS

A10

G1-Gr
CR1, CR2
D51, 052
Q1,02
A1-A1
RT1, RTZ
RV1, Rvz
1, T2
TPI1-TF6

TABLE OF ACTIVE ELEMENTS

REFERENCE
DESIGNATION

HP PART
NUMBER

W RRE

Cfi
CR2
DS1, D52

1906-0060
1990-0543
2140-0608

Same
Same
AGA-C

REFERENCE
DESIGNATIONS

AZ0

Ci1-Ci12
CR1-CRS
Gs1
L1-L5
R1-A3
T1
oz

TABLE OF ACTIVE ELEMENTS

AEFERENCE HF PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1 18063079 Same
CR2 1906-0051 Same
CR3, CR4 1901-0784 Same
CR5 1902-0522 INS340B
DS 1930-0485 Same
ul 1626-0214 MCTIACT
L2 1826-01 06 7ATSUC
REFERENCE
DESIGNATIONS
A1

ci1-ga2

CR1-CR5

DSt

L1

Qi-gni3

R1-FA33

TP1-TF8

U1l-u4

TABLE OQF ACTIVE ELEMENTS

REFEREMCE HP PART MFR OR INDUSTRY

DESIGNATION HUMBER PARAT MUMBER

CR1, GR3 19020522 IN53408

CR2 19060096 MDAZ02

CR4 1902-0644 Same

CRS 1901 -0040 Same

(=53] 1990-04585 Same

a 1854-0635 DadHs

Q2 18540634 MPS-L{1

Q3 1854-0215 SP53611

Q4 1853-0326 Same

Qs 1853-0036 Same

Q8 1853-0363 DA5HS

ar. Q8 1826-0275 TEL12AL

a9, QN 168540246 2N3I543

a10. 2 1853-0058 532248

a2 18540215 5P5ag11

U1, U2 18200493 LMITFN

U3 1826-(1 60 NESSSV

ud 1826-0428 5G3524

www.valuetronics.com
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Part of Figure 8-43. A24 Oscillator Assemblies
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A25 BOTTOM

5 8-174

Part of Figure 8-44. A25A1 2nd Preamplifier and A25 Motherboard Assemblies




REFERENCE
DESIGNATIONS

A25A1

C1-C20
CR1-CR&
DS1-DS4
L1-L11
R1-R22
RP1-TPS
U1-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
ud, u2 1826-0372 Same
u3 1826-0065 LM31iIN
U4 1820-0254 SN7400N
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SAMPLERDRI

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.

o i CR2 CR1
: E -5.19 1 +2.75 Anode -5.187 Anode @V
' B -5.19 2 -155 Cathode -5.19 Cathode -0.03
’ ' Cc -017 3 -082
4 @ (Not Used)
5 @ (NotUsed}
6 -0.80
7. -0.16
8 4502
REFERENCE
DESIGNATIONS
ARG
C1-C14
CR1, CR2
) L1
: a1
; R1-R8
; TP1, TP2
U1

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CRi1 1931-0796 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




REFERENCE
DESIGNATIONS

A28

c1-C12
CR1
J1, 52
L1

o, Q2
R1-R17

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
- DESIGNATION NUMBER PART NUMBER
cAl 1902-3082 Same
Q1t, Q2 1854-0591 Same
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