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SAFETY STEPS TO FOLLOW IF SOMEONE
IS THE VICTIM OF ELECTRICAL SHOCK

§ DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE , TURN OFF THE ELECTRICAL POWER

IF YOU CANNOT TURN OFF THE ELECTRICAL
POWER, PULL, PUSH, OR LIFT THE PERSON TO
SAFETY USING A WOODEN POLE OR A ROPE OR

SOME OTHER [INSULATING MATERIAL

11' SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON 1S FREE OF

CONTACT WITH THE SOURCE OF ELECTRICAL
SHOCK, MOVE THE PERSON A SHORT DISTANCE
AWAY AND IMMEDIATELY START ARTIFICIAL
RESUSCITATION

m o oom Bl +

SAFETY

This product has been designed and tested according to International Safety Requirements. To ensure
safe operation and to keep the product safe, the information, cautions, and warnings in this manual
must be heeded. Refer to Section | for general safety considerations applicable to this product.
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SECTION O
INSTRUCTIONS

0-1. SCOPE.

This manual describes Microwave Frequency Counter TD-1225A (V) I/U (fig. I-I)
and provides maintenance instructions. Throughout this manual, the TD-1225A (V) /U is
referred to as the Hewlett-Packard (HP) Model 5342A.

0-2. INDEXES OF PUBLICATIONS.

a. DA Pam 25-30. Refer to the latest issue of DA Pam 25-30 to determine whether there
are new editions, changes, or additional publications pertaining to the equipment.

b. DA Pam 25-30. Refer to DA Pam 25-30 to determine whether there are
modification work orders (MWQ'S) pertaining to the equipment.

0-3. FORMS AND RECORDS.

a. Reports of Maintenance and Unsatisfactory Equipment. Maintenance forms,
records, and reports which are used by maintenance personnel at all levels of maintenance are
listed in and prescribed by DA Pam 25-30.

b.  Report of Packaging and Handling Deficiencies. Fill out and forward SF 364 (Report
of Discrepancy (ROD) as prescribed in AR 735-11-2/DLAR 4140.55/NAVSUPINST
4610.33B/AFR 75-18/MCO p4610.19C and DLAR 4500.15.

C. Discrepancy in Shipment Report (DISREP) (SF 361). Fill out and forward
Discrepancy in Shipment Report (DISREP) (SF 361) as prescribed in DA Pam 25-
30/NAVSUPINST 4610.33B/AFR 75-18/MCO P4610.19C and DLAR 4500.15.

0-4. REPORTING OF EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).
EIR’s will be prepared using DA Form 2407, Maintenance Request. Instructions

for preparing EIR’s are provided in DA Pam 25-30, The Army Maintenance

Management System. EIR’s should be mailed directly to Commander, U.S. Army

Aviation and Missile Command, ANSAM-MMC-MA-NM, Redstone Arsenal, AL. 35898-

5000. A reply will be furnished directly to you.

0-5. ADMINISTRATIVE STORAGE.

Administrative storage of equipment issued to and used by Army activities shall be in
accordance with DA Pam 25-30.

0-6. DESTRUCTION OF ARMY ELECTRONICS MATERIEL.

Destruction of Army electronics materiel to prevent enemy use shall be in accordance with
TM 750-244-2.

Change 1 0-1/(0-2 blank)






Model 5342A
General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-1. This manual provides operating and service information for the Hewlett-Packard Model
5342A Microwave Frequency Counter, shown in[Figure 1-1]

1-3. SPECIFICATIONS

1-4. Specifications of the 5342A are listed in [Table 1-1

Figure 1-1. Model 5342A Microwave Frequency Counter

1-1
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General Information
Table 1-1. Model 5342A Specifications
INPUT CHARACTERISTICS
INPUT 1: External time base: Requires 10 MHz, 2.0V peak-
Frequency range: 500 MHz to 18 GHz to-peak sine wave or square wave into 1 KW
Sensitivity: via rear panel BNC connector. Switch

1-2

500 MHz to 12.4 GHz -25 dBm
12.4 GHz to 18 GHz -20 dBm

Maximum input: +5 dBm (see Options 002,003

for higher level).

Dynamic range:

500 MHz to 12.4 GHz 30 dB
12.4 GHz to 18 GHz 25 dB

Impedance: 50 ohms, nominal

Connector: Precision Type N female

Damage level: +25 dBm, peak

Coupling: dc to load, ac to instrument.

SWR:

<2:1, 500 MHz-10 GHz
<3:1, 10 GHz-18 GHz

FM tolerance: Switch selectable (rear panel)
FM (wide): 50 MHz p-p worst case.

CW (normal): 20 MHz p-p worst case.

For modulation rates from dc to 10 MHz.

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

Automatic amplitude discrimination: Automati-
cally measures the largest of all signals pres-
ent, providing that signal is 6 dB above any
signal within 500 MHz; 20dB above any signal,
500 MHz-18 GHz.

Modes of operation:

Automatic: Counter automatically acquires
and displays highest level signal within sensi-
tivity range.

Manual: Center frequency entered to within
+50 MHz to true value.

Acquisition time:

Automatic mode: Normal FM 530 ms worst
case; wide FM 2.4 s worst case.

Manual mode: 80 ms after frequency entered.

INPUT 2:
Frequency
Count.
Sensitivity:

500} 10 Hz to 520 MHz 25 mV rms,
1 M} 10 Hz to 25 MHz 50 mV rms.
Impedance: Selectable: 1 MW, <50 pF or 50W
nominal .
Coupling: ac
Connector: Type BNC female.
Maximum input: 501 3.5V rms (+24 dBm) or 5V
dc fuse protected; 1 MW 200V dc +5.0V rms.

TIME BASE
Crystal frequency: 10 MHz
Stability:
Aging rate: <1 X 10-"per month.
Short term:  <1X10-9 for 1 second average time.
Temperature: <t1 X 10-6 over the range 0°C to
50°C.
Line variatiodX10-7 for 10% change from
nominal .
Output frequency: 10 MHz =224V square wave
(TTL compatible); 1.5V peak-to-peak into
50Q) available from rear panel BNC.

range: 10 Hz to 520 MHz Direct

selects either internal or external time base.

OPTIONAL TIME BASE
(OPTION 001)
Option 001 provides an oven-controlled crystal
oscillator time base, 10544A (see separate data
sheet), that results in better accuracy and longer
periods between calibration.
Crystal frequency: 10 MHz
Stability:
Aging rate:<5 X 10-10/day after 24-hour warm-
up.
Temperatugg:X 10-9 over the range 0°C to
50°C.
Short term: <1 X 10-11 for 1second average time,
Line variatiod: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.

AMPLITUDE MEASUREMENT
(OPTION 002)
Option 002 provides the capability of measuring
the amplitude of the incoming sine wave signal,
and simultaneously displaying its frequency (MHz)
and level (dBm). The maximum operating level
and the top end of dynamic range are increased to
+20 dBm. Amplitude offset to 0.1 dB resolution
may be selected from front panel pushbuttons.

INPUT 1:

Frequency range: 500 MHz-18 GHz,

Dynamic range (frequency and level)

-22 dBm to +20 dBm 500 MHz to 12.4 GHz
-15 dBm to +20 dBm 12.4 GHz to 18 GHz

Maximum operating level: +20 dBm

Damage level: +25 dBm, peak

Resolution: 0.1 dB

Accuracy: +1.5 dB (excluding mismatch
uncertainty).

SWR:
<2:1 (amplitude measurement).
<5:1 (frequency measurement).

Measurement time: 100 ms + frequency mea-
surement time.

Display: Simultaneously displays frequency to 1
MHz resolution and input level. (Option 011
provides full frequency resolution on HP-IB
output.)

INPUT 2: (500 impedance only)
Frequency range: 10 MHz-520 MHz
Dynamic range (frequency and level)
-17 dBm to +20 dBm.
Damage level: +24 dBm,
Resolution: 0.1 dBm.
Accuracy: 1.5 dB (excluding mismatch
uncertainty).

SWR: <1.8:1

Measurement time: 100 ms + frequency mea-
surement time.

Display: Simultaneously displays frequency to 1

MHz resolution and input level.

peak
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Table 1-1. Model 5342A Specifications (Continued)

EXTENDED DYNAMIC RANGE
(OPTION 003)
Option 003 provides an attenuator that automati-
cally extends the dynamic range of operation for
input 1.

INPUT 1:
Frequency range: 500 MHz to 18 GHz
Sensitivity:
500 MHz to 12.4 GHz -22 dB
12.4 GHz to 18 GHz -15 dBm
Maximum operating level: +20 dBm.
Dynamic range:
500 MHz to 124 GHz 42 dB
12.4 GHz to 18 GHz 35 dB
Damage level: +25 dBm, peak
SWR: <5:1

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 A&AEproduces AV out-
put; 999 produces 9.99V full scale.
Accuracy: £5 mV, 0.3 mV/°C (from 25°C)
Conversion Speed: <50 us to £0.01% 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: lhen counter and source use
common time base or counter uses external
higher stability time base, <4 X 10-"rms
typcial.

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

Self-check: Selected from front panel push-
buttons. Measures 75 MHz for resolution
chosen.

Frequency offset: Selected from front panel
pushbuttons. Displayed frequency is offset by
entered value to 1 Hz resolution.

Sample rate: Variable from less than 20 ms be-
tween measurements to HOLD which holds
display indefinitely.

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

Operating temperature: 0°C to 50°C.

Power requirements: 100/120/220/240V rms,
-10%, 48—66 Hz; 100 VA max.

Accessories furnished: Power cord, 229 cm (7% ft.)

Size: 133 mm H X 213 mm | X 498 mm D
(514" X 838" X 1954"),

Weight: Net 9.1 kg (20 Ibs.).

Shipping 12.7 kg (28 Ibs.).

+5%,

1-5. SAFETY CONSIDERATIONS

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

1-7.

INSTRUMENT IDENTIFICATION

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

1-9. ACCESSORIES

1-10. [able 1-2 lists accessory equipment supplied and [Table 1-3[lists accessories available.
Table 1-2. Equipment Supplied

DESCRIPTION HP PART NUMBER

Detachable Power Cord 229 cm (7% feet long) 8120-1378

5342A

Information

1-3
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1-4

Table 1-3. Accessories Available

DESCRIPTION HP PART NUMBER

Bail Handle Kit 5061-2002

Rack Mounting Adapter Kit (Option 908) 5061-0057

Rack Mounting Adapter Kit with slot for access K70-59992A

to front connectors from rear.

Transit Case 9211-2682
Service Accessory Kit (refer to paragraph 1-16) Model 10842A
Microwave Attenuators Model 8491B, 8494/5/6H
Signature Analyzer Model 5004A

1-11. DESCRIPTION

1-12. The 5342A Microwave Frequency Counter measures the frequency of signals in the range
of 10 Hz to 18 GHz, with a basic sensitivity of -25 dBm. Signals in the frequency range of 10 Hz to
500 MHz are measured by the direct count method. Signals in the frequency range of 500 MHz to
18 GHz are down-converted to an IF by a heterodyne conversion technique for application to the
counter circuits. The unique conversion technique employed results in high sensitivity and FM
tolerance in addition to automatic amplitude discrimination. The counted IF is added to the local
oscillator frequency to determine the unknown frequency for display.

1-13. OPTIONS

1-14. Options available with the 5342A are described in[Table 1-1 and_paragraph 3-57. If an
option is included in the initial order, it will be installed at the factory and ready for operation
upon receipt. If an option is ordered for field installation it will be supplied as a retrofit kit. Refer
to[ Section 1] 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 as described inlparagraph 8-46l

1-17. RECOMMENDED TEST EQUIPMENT

1-18. The test equipment listed in|Table 1-4/is recommended for use during performance tests,
adjustments, and troubleshooting. Substitute test equipment may be used if it meets 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 T,A,OV,P HP 1740A
Signal Generator 10 Hz—10 MHz T,A,OV,P HP 651B
10 MHz—2.4 GHz HP 8620C/86222A
2 GHz—18 GHz HP 8620C/86290A
Spectrum Analyzer RF inputs from 1 MHz—500 MHz T,A,P HP 141T7/8552A/8554B
DC Voltmeter 20V Range, 0.05V Resolution T,A HP 3465A
AC Voltmeter 10 MHz-350 MHz T,A HP 3406A
AC Voltmeter 100 kHz, 1% accuracy A (Opt. 002) HP 3400A
Logic State Analyzer HP 1740A compatibility T HP 1607A (use
with HP 1740A)
Signature Analyzer 5342A compatibility T HP 5004A
Power Splitter DC—18 GHz ov,P HP 11667A
Logic Pulser TTL compatibility T HP 546A
Current Tracer 1 mA—1 A range T HP 547A
Logic Probe TTL compatibility T HP 545A
Step Attenuator DC—18 GHz 10 dB steps OV,P HP 8495B
AP Clips (4) Clip for 14 pin/16 pin IC’s T HP P/N 1400-0734
Isolation Transformer 120V IN — Isolated 120V OUT T Allied Electronics
P/N 705-0048
Extender Boards 2 X 10 pin T HP P/N 05342-60030
2 X 12 pin HP P/N 05342-60031
2 X 15 pin HP P/N 05342-60032
2 X 18 pin (2) HP P/N 05342-60033
2 X 22 pin (2) HP P/N 05342-60034
2 X 24 pin HP P/N 05342-60035
A 14 Extender HP P/N 05342-60036
A15 Extender HP P/N 05342-60039
Power Meter 10 MHz—18 GHz A,0OV,P HP 436A
Power Sensor 10 MHz—18 GHz A,0OV,P HP 8481A
-30 dBm to +20 dBm
50W Termination DC—18 GHz P HP 909A (Option 012)
Microwave Amplifier 1 GHz, >+20 dBm Output P (Opt. 002) HP 489A
Signal Generator 100 MHz, +20 dBm A (Opt. 002) HP 8601A
Signal Generator >100 MHz, >+20 dBm P,OV, HP 3312A
(Option 002)
Swept Frequency Analyzer 100 MHz—18 GHz P HP 8755B
15 MHz—18GHz Modulator HP 8755B compatibility p HP 11665B
15 MHz-18 GHz Detectors 0.1—18 GHz P HP 11664A
(2 required)
Oscilloscope Mainframe HP 8755B compatibility P HP 182T
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 — see
Bus System Analyzer Control HP-IB lines T (Opt. 011) HP 59401A

*T = Troubleshooting
A = Adjustments P

OV = Operational Verification

= Full Performance Testing

1-5
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SECTION I
INSTALLATION

2-1. INTRODUCTION
2-2. This section contains information for unpacking, inspection, storage, and installation.
2-3. UNPACKING AND INSPECTION

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

2-5. INSTALLATION REQUIREMENTS
CAUTION

Before connecting the instrument to ac power lines,
be sure that the voltage selector is properly
positioned as described below.

2-6. LINE VOLTAGE REQUIREMENTS. The 5342A 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. Sed_Figure 2-11

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

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

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

LT in module window.

R * Operating voltage is shown
3
)

Figure 2-1. Line Voltage Selection
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2-2

2-9. Power Cable

2-10. The 5342A is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, this cable connects the chassis to earth ground. The type of power
cable plug shipped with each instrument depends on the country of destination. Refer to
[Figure 2-2]for the part numbers of the power cable and plug configurations available.

M SN

8120-1351 8120-1369 8120-1689

L N

N

POWER-INPUT
SOCKET

8120-1378 8120-0698 8120-2104

Figure 2-2. Power Cable HP Part Numbers versus Mains F_’Iugs Available

WARNING

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 OUTLET PROVIDED WITH A PROTECTIVE
EARTH CONTACT, THE PROTECTIVE ACTION MUST
NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE
CONDUCTOR (GROUNDING).
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2-11. Operating Environment

2-12. TEMPERATURE. The 5342A may be operated in temperatures from 0°C to +55°C.
2-13. HUMIDITY. The 5342A 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 5342A 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 . ... 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.

C. Use a layer 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 001,002,003,004, and 011 are described in the
following paragraphs.

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

2-25. To obtain the necessary parts for installation of an option, order by part number as listed
below (refer td_Secfion V] for ordering information):

Option Name Part Number
001 High Stability Time Base HP Model 10544A
002 Amplitude Measurement 05342-60200 (Kit)
003 Extended Dynamic Range 05342-60201 (Kit)
*004 Digital-to-Analog Converter 05342-60202 (Kit)
001 HP-IB I/O 05342-60019 (HP-IB Assy.)

05342-60029 (HP-IB Input Assy.)
*NOTE

If the instrument in which Option 004 is to be installed
has a series number 1812 or lower, the U7 ROM on
Al4 Microprocessor will have to be replaced. Order
U7 ROM Part Number 1818-0706 to replace the old
U7 ROM (1818-0331).

2-26. Installation of 10 MHz Oscillator Option 001

2-27. Option 001 consists of oven-controlled crystal oscillator time base 10544A, which has a pc
card connector. Option 001 is installed in the same connector on the motherboard as the stand-
ard oscillator (A24). See |Figure 8-44. [To install Option 001, proceed as follows:

a. Remove the standard oscillator from A24 connector.
b. Install Option 001 oscillator into A24 connector.

C. Attach Option 001 oscillator to the motherboard by means of two 6/32X5/16 pan head
screws. Install the screws from the bottom of the motherboard using star washers.

d. Perform Option 001 oscillator adjustment as described in[paragraph 5-32]
2-28. Installation of Amplitude Measurement Option 002

2-29. Option 002 consists of U2 High Frequency Amplitude assembly and A27 Low Frequency
Amplitude Assembly modules and the A16 Amplitude Assembly pc board. U2 is connected to the
high frequency input of the 5342A, A27 is connected to the low frequency input and both of the
modules are connected to the Al16 board by the coax wires supplied. See photo of installed

option,[Figure 8-22, land schematic diagram,[ Figure 8-39. [To install the components proceed as
follows:

NOTE
The parts that comprise this option are listed in[Table 6-5]|
a. Remove the top and bottom covers and top plate from instrument.
b. Place instrument top down.

c. Atinside front panel, disconnect cables from A1J1,J1J3,J25J1 (IF OUT INT), and A25J2 (IF
OUT EXT).

d. Solder one end of the white/red/green 14-inch wire (8120-0483) to ATl feedthrough
capacitor terminal on A25 Preamplifier assembly.
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e. Install coax assembly 8120-2268 through A22 motherboard from top of instrument at A16
slot. Place the wires through the holes as shown below:

BLUE
GREEN  eofo—
YELLOW =mfmdmesmd

ORANGE el ’
XAEB \N§
RED S w— NN

/

)
BROWN = >
2)
FRONT o |
OF , 2
5342A v

A22 MOTHER BOARD (BOTTOM)

NOTE

Prior to installing A27 Low Frequency
Amplitude Assembly, connect the wires as
described below.

f. Solder one end of the black/white/blue 14-inch wire (8120-0471) to C7 feedthrough
capacitor terminal on A27.

g. Place heat shrinkable tubing (0890-0983) over connection at C7,

Place heat shrinkable tubing (0890-0983) over three of the coax wires (red, blue, and
green) that were installed in step e. and solder these wires to the terminals listed below:

Coax Terminal
Red A27C10
Blue A27C9

Green A27C8
i. Apply heat to shrink the tubing at the connections made in step g and h.

i. Remove attaching nut from front panel N-type input connector and disconnect rigid
coax 11 from J1 on Ul Sampler. Remove 1 from instrument.

K. Mount A27 Low Frequency Amplitude Assembly in the recessed angle of the casting
behind front frame, see[Figure] 8-22. Attach A27 to casting with two pan head screws
supplied. Place a star washer under the other screw.

l. The wire previously soldered to A27C10 has a black ground wire attached. Solder the end
of this black wire to the ground lug installed in preceding step.

m. Solder the free end of white/red/green wire (other end connected to A25AT1 in step d)
to A22 motherboard at XA16B, pin 3 (ATT).

NOTE

Prior to installing U2 High Frequency Amplitude
Assembly, connect the color-coded wires as shown
below. Place heat shrinkable tubing (0890-0983 for
coax and 0890-0706 for single wires) over all con-
nections to U2.

2-5
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WHITE/BLACK/RED

Connect rigid coax (8120-2516) from U2 High Frequency Amplitude Assembly to J1 on
Sampler Ul. Install U2 input connector through front panel. Fasten with attaching nut.

Solder white/black/red wire (from U2) to A22 motherboard XA16B, pinT
Solder white/brown/red wire (from U2) to A22 motherboard XA16B, pind.
Harness the coax cables and wires with tie wraps supplied.

Connect cable 05342-60119 from A27J1 to Al1J3.

Connect cable A1J3/A27J2 to A27J2.

Reconnect A1J1,J1 (IF OUT INT) and J2 (IF OUT EXT) and harness with tie wrap.
Harness the white cables with tie wraps supplied.

NOTE

The ROM and U2 High Frequency Amplitude
Assembly are supplied as a matched pair and are
included under one replaceable part number
(05342-80005).

Install the ROM (supplied with option) into U3 socket on A16 (05342-60038) board.
Replace resistor R2 on Al6 board with a resistor of the value labeled on U2 assembly.

Insert the plug of 8120-2268 cable into mating socket on A16 board (05342-60038) and
install A16 into connector XA16.

Perform the Option 002 adjustments listed undef_paragraph 5-33 through 5-39 of this
manual.

Perform the operational verification procedures in lparagraphs 4-14.1 4-15, and 4-17
of this manual.

NOTE

If the instrument does not meet the specified

accuracy of +1.5 dB as described ii_paragraph 4-14]
perform the following procedures.

Replace resistor R6 from the A27 Low Frequency Amplitude Assembly and replace with a
resistor of a higher or lower value as shown below. For lower power readings increase the
value and for higher power readings decrease the value of resistor R6 as follows:

dB Change R6 Changes (ohms)
0.2 10
0.4 20
0.6 30
0.8 40
1.0 50
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2-30. Installation of Extended Dynamic Range Option 003
2-31. Option 003 consists of A16 Extended Dynamic Range Assembly (05342-60037) and U2
Attenuator Assembly (5088-7038). Sed_Figure 8-23 for location of U2 (Option 002 or 003).
NOTE
The parts that comprise this option are listed at the
end of[Table 6-6l
a. Remove the top and bottom covers and top plate from instrument.

b. Place instrument top down.

c. At inside front panel, disconnect cable from A1J1,A1J3,A25J1 (IF OUT INT), and A25J2
(IF OUT EXT).

d. Solder one end of the white/red/green 14-inch wire (8120-0483) to ATl feedthrough
capacitor terminal on A25 Preamplifier Assembly.

NOTE

Prior to installing U2 (5088-7038) assembly, connect
the color-coded wires as shown below. Place heat
shrinkable tubing (0890-0706) over the connections
and apply heat.

TO U1 WHITE/BLACK/RED

TO N
FRONT | TTTVIPRIVREPETS 5088-7038

PANEL

WHITE/BROWN/RED '

e. Solder free end of white/red/green wire (other end connected to A25AT1 in step d) to
A22 Motherboard at XA16B, pin 3 (ATT).

f.  Solder white/black/red wire (from U2) to A22 Motherboard XA16B, pin_3_.

Solder white/brown/red wire (from U2) to A22 Motherboard XA16B, pin 4.
h.  Remove the N-type input connector from front panel and replace with U2 (5088-7038).
i. Connect rigid coax (supplied) from U2 to J1 on Sampler Ul.

i Install A16 board (05342-60037) into XAl6 connector.

k. Perform the operational verification procedures in[paragraphs 4-13| and 4-16
of this manual.

2-32. Installation of Digital-to-Analog Conversion (DAC) Option 004
2-33. Option 004 consists of an A2 Display Driver Assembly (05342-60028) that contains DAC

circuitry added to the standard A2 circuit. Interconnecting wires are included with the Option
004 retrofit kit (05342-60202). Procedures for installation of Option 004 are as follows:

2-7
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h.

2-34.

2-35.

Remove top and bottom covers, front frame and Al-A2 assemblies. Refer to disassembly

procedures] paragraph 8-22|

Replace the original A2 board (05342-60002) with Option 004 A2 board (05342-60028) and
reassemble unit.

If the series number of the instrument is 1812 or lower, the U7 ROM, 1818-0331 on the
Al4 Microprocessor board will have to be replaced with U7 ROM, 1818-0706 as described
in step d. If instrument has the 1818-0706 ROM, proceed to step e.

CAUTION

ROM U7 is a large-scale MOS IC. Its inputs are
susceptible to damage by high voltage and by static
charges. Particular care should be exercised when
servicing this IC or handling it under conditions
where static charges can build up.

Remove top plate from 5342A. Remove Al4 Microprocessor and replace ROM U7 part
number 1818-0331 with part number 1818-0706. Install Al4.

At bottom of 5342A 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.

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.

Connect red wire (+15V) and violet wire (-15V) to the proper terminals (push-on pins) on
A2 Display Driver board (see Eigure 825 cdmponent locator for location). Connect
other end of these wires to terminals on A22 Motherboard as shown in figure below.

FRONT OF 5342A

-15V (VIOLET)

=

+15V (RED)
( ~I A | '

LDA \7
(WHT/GY) — e)

24-PIN

CONNECTOR /"‘"C:I |
v |

-

A22 Motherboard, Partial Bottom View

Reassemble instrument and perform operational verification procedures in para-
graph 4-27 of this manual.

Installation of HP-IB Option 011

Option 011 consist of printed-circuit assembly A15 and interconnection board A29. The

interconnection board mounts inside the 5342A rear panel and is connected to A22 Motherboard
via a cable strap. Procedures for installation of Option 011 are as follows (see photo of installed

option [ Figure 8-22):

a.

Remove top and bottom covers and top panel from the 5342A.

b. Insert A15 assembly into A15 slot. See [Figure 8-21 for location.

2-8
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C. If 5342A is equipped with Option 001 Oscillator, remove oscillator assembly by removing
two attaching screws from A22 Motherboard.

NOTE

In the following step, make sure that the address
switch (A29S1) is located as shown in[Eigure §-201

d. Insert the A29 Interconnection board (05342-60019) into the rear panel slots provided
(from inside). Screw the two mounting studs (0380-0644) and washers (2100-3171) into the
HP-IB connector to attach the board to the rear panel,

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

f. Perform the Option 011 HP-IB Verification in [paragraph 4-19 of this manual.
g. Refer tolparagraph 2-36] for HP-IB interconnection data and tolparagraph 3-69 for

programming information.

2-36. HP-IB Interconnections

2-37. HEILETT-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel
HP-IB connector is provided in[Figure 2-3.1This connector is compatible with the HP 10631A/
B/C/D HP-IB cables. The HP-IB system allows interconnection of up to 15 (including the con-
troller) HP-IB compatible instruments. The HP-IB cables have identical “piggy back” connectors
on both ends so that several cables can be connected to a single source without special adapters
or switch boxes. System components and devices may be connected in virtually any configu-
ration desired. There must, of course, be a path from the calculator (or other controller) to every
device operating on the bus. As a practical matter, avoid stacking more than three or four cables
on any one connector. If the stack gets too large, the force on the stack produces great leverage
which can damage the connector mounting. Be sure each connector is firmly (finger tight)
screwed in place to keep it from working loose during use.

2-38. 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-IB system, it is important to observe the following rules:

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

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

c. The total number of instruments connected to the bus must not exceed 15.
2-39. 5342A Listen Address

2-40. The 5342A contains a rear panel HP-IB Instrument address selection switch. There are five
switches designated (As, A4, A3, A2, A1) which are used to select the address. Instructions for
setting and changing the listen address are provided irSection 1[lof this manual along with
programming codes.

2-41. HP-IB Descriptions

2-42. A description of the HP-IB is provided in Bection 1l of this manual, A study of this infor-
mation is necessary if the user is not familiar with the HP-IB concept. Additional information
concerning the design criteria and operation of the bus is available in IEEE Standard 488-1975,
titted “IEEE Standard Digital Interface for Programmable Instrumentation”.

2-9
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PIN | LINE CALITION
WMV 1 IWVEY
1 DIO1
2 D102 The 5342A contains metric threaded HP-IB cahle mounting
3 | Dios studs as opposed to English threads. Metric threaded HP
4 | DI04 10831A, B, C, or D HP-IB cable lockscrews must be used to
12 1 DIOS seciire tho cable 1o the instrument. Identification of the two
14 | DIO6 types of mounting studs and lockscrews Is made by their
12 E:gz color. English threaded fasteners are colored sliver and
I Badhdd metric threaded fasteners are colored black. DO NOT mate
1‘;’ gg:\‘ sliver and black fasteners to each other or the threads of either
s |oav or both will be destroyed. Metric threaded HP-IB cable hard-
7 | NRFD ware lllustrations and part numbers follow.
8 | NDAC
9 IFC
10 | SRQ LONG MOUNTING SHORT MOUNTING
11 | ATN LOCKSCREW STUD STUD
12 { SHIELD-CHASSIS GROUND 1390-0360 0380-0643 0380-0644
18 P/O TWISTED PAIR WITH PIN 6 )
19 P/O TWISTED PAIR WITH PIN 7 THESE PINS
20 P/QO 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 | ISOLATED DIGITAL GROUND

Logic Levels

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

Mating Cables Avallable

HP 10631A 0.9 metres (3 ft.) HP 106318 1.8 metres {8 ft )
HP 10631A, 0.9 metres (3 ft.), HP 106318, 1.8 metres {6 ft.}

HP 10631C, 3.7 metres (12 ft.)
HP 10631D, 0.5 metres (1.5 ft.)

Cabling Restrictions

1. A Hewlett-Packard Interface Bus System may contain no more than 1.8 metres (6 ft.) of

rannmantinAa rahla nar ingtriimant
LUNNITULY Lauid poi Hnisu uiniciit.

2. The maximum accumulative length of connecting cable for any Hewlett-Packard Inter-

face Bus System is 20.0 metres (65.6 ft.).

Figure 2-3. Hewlett-Packard Interface Bus Connection
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SECTION I
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 ih_Figure 3-1, rear panel controls and connectors are described n _Fig
ure 3-2. Operating procedures are explained in[Eigure 3-3 JAmplitude measurements (Option
002) are described in[Figure 3-21 DAC operation (Option 004) is described in[Figure 3-5]

3-5. Operating Ranges

3-6. There are two basic operating ranges: 10 Hz to 500 MHz and 500 MHz to 18 GHz.
Frequencies in the lower range are measured directly while measurements in the 500 MHz to
18 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. hen the range switch is in the 10 Hz—500MHz position, the signal at
the BNC connector is routed to the direct count circuits of the 5342A. In this range, input imped-
ance is selectable via the 50W 16 MW switch. lhen the range switch is in the 500 MHz—18 GHz
range, the input signal is applied via the front-panel type N connector to the down-conversion
circuits of the 5342A.

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 5342A, a maximum resolution of 1 Hz can be selected (by the pushbutton keys on
the front panel labeled in blue, preceded by the blue key being pressed). The display is divided
into four sections for ease of determining GHz,MHzkHz,and Hz resolution. Half-sized L7 's are
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:

Y N ' '
Y YN
—GHz— — MHz— — kHz — — Hz —
The two filler [Z/’sin the kHz section indicate immediately

that the ,5/ represents hundreds of kilohertz. The Hz section is 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, manual center frequencies, and amplitude offsets as described in[Figure 3-1]

3-1
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3-10. CHECK, DAC, and ENTER keys
3-11. The CHECK, DAC, and ENTER keys are used as described in[Figure 3-11
3-12. FREQ Keys

3-13. Two of the pushbutton keys on the front panel under the FREQ label are used to select the
automatic or manual mode of operation. The other keys in this section of the keyboard control
the use of the RESOLUTON keys. Use of these keys is described in detail in[Eigure 3-11

3-14. Automatic Mode

3-15. The automatic mode of operation is selected by pressing the AUTO key. Input signals in
the 500 MHz—18 GHz range are acquired, measured, and displayed automatically. When power
is initially turned on, the 5342A goes into this mode automatically.

3-16. Manual Mode

3-17. The manual mode of operation is selected by pressing the MAN (MHz) key. To operate in
this mode, input signals in the 500 MHz-18 GHz range must be known to within 50 MHz and this
frequency (called the manual center frequency) must be entered into the display prior to the
measurement. Use of the manual mode is described in detail in[(Eigure 3-3]

3-18. Offset Frequencies

3-19. It is sometimes 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. Amplitude and Offset Measurements

3-21. When Amplitude Option 002 is installed, the amplitude is displayed in addition to the fre-
qguency of the input signal. The frequency is displayed to 1 MHz resolution in the five leftmost
digits and the amplitude is displayed to 0.1 dB resolution in the four rightmost digits of the dis-
play. An arbitrary value can be selected as an amplitude offset and can be added to or subtracted
from the measured value as described in[Figure 3-4]

3-22. Digital-to-Analog Converter (DAC) Operation

3-23. 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 