CERTIFICATION

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

WARRANTY AND ASSISTANCE

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

If this product is sold as part of a Hewlett-Packard integrated instrument system, the
above warranty shall not be applicable, and this product shall be covered only by the
system warranty.

Service contracts or customer assistance agreements are available for Hewlett-Packard
products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This section of the manual gives a description of the instrument, instrument identification
information, and complete specifications.

1-3. INSTRUMENT DESCRIPTION

1-4. The HP Model 5381A Frequency Counter (see Figure 1-1) is a direct-counting frequency
counter that has a range of 10 Hz to 80 MHz. Seven display digits are provided. Front-panel
controls allow a selection of gate times and attenuation factors of the input signal. A rear-panel
connector and associated selector switch allow connection of an external time base oscillator.
This feature also allows ratio measurements to be made by the counter. Refer to Table 1-1 for
all counter specifications. '

1-5. INSTRUMENT IDENTIFICATION

1-6. Hewlett-Packard uses a two-section, nine-digit serial number (0000A00000) mounted on
the rear panel to identify the instrument. The first four digits are the serial prefix and the last five
digits refer to the specific instrument. If the serial prefix on your instrument differs from that
listed on the title page of this manual, there are differences between the manual and your instru-
ment. Any lower serial prefixes are documented in Section IV of this manual and higher serial
prefixes are covered by a manual change sheet included with the manual.

1-7. SPECIFICATIONS

1-8. Table 1-1 lists all specifications of the frequency counter.

GATE TIME ATTENUATOR
18 [MHz

] 5381A B80OMHz FREQUENCY COUNTER

Figure 1-1. Model 5381A Frequency Counter
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Table 1-1. Specifications

Frequency Range: 10 Hz to 80 MHz

Display: 7 Digit (LED’s)

Input Impedance: 1 MQ, <50 pf

Sensitivity: 25 mV (rms Sinewave) 30 Hz to 20 MHz
50 mV (rms Sinewave) 10 Hz to 80 MHz

Input Attenuator: Three Position (x1, x10, x100)

Maximum Input Levels:

Attenuator “x1” DC to 40 Hz 200 V (dc + Peak ac)
40 Hz to 100 kHz 250 V rms
100 kHz to 5 MHz 2.5x 107V Hz
>5 MHz 5V rms
Attenuator “x10” DC to 40 Hz 200 V (dc + Peak ac)
“x100” 40 Hz to 1 MHz 250 V rms
1 MHz to 50 MHz 2.5x 108V Hz
50 MHz to 80 MHz 5V rms

Accuracy: tl1 Count t Time Base Accuracy
Gate Times: Manually Selected .1 second, 1 second, 10 seconds

Resolution: 10 Hz at 0.1 second gate time
1 Hz at 1 second gate time
0.1 Hz at 10 second gate time

Time Base:
Internal
Frequency: 1 MHz Crystal
Aging: <0.3 ppm/Month
Temperature: +10 ppm 0°C to 40°C
Line Voltage: *1 ppm for 10% line variation

External Input
Frequency Range: 10 kHz to 2 MHz
Sensitivity: TTL Level or 2.5 V rms Sinewave
Maximum Input: 25V rms dc to 2 MHz

Accessories Available:
10851A Rack Mounting Kit for mounting one HP Model 5381A,
5382A, 5383A or similar instrument in the center of a standard
48.26 cm (19.00 inches by 8.89 cm (3.5 inches) panel.

10852A Rack Mounting Kit for side by side mounting of two HP
Model 5381A, 5382A, 5383A or similar instruments. Standard panel
size 48.26 cm (19.00 inches) long by 8.89 cm (3.5 inches) high.

Operating Temperature: 0°C to 40°C

Power Requirements: 100, 120, 220, and 240 V rms (48 Hz to 440 Hz)
(+5%—15%) 20 VA max.

Weight: Net: 4.75 1b (2,2 kg) Shipping: 6 1b (2,8 kg)

Dimensions: 3.5 in. H x 6.25 in. W x 9.75 in. D (89 mm x 160 mm x
248 mm)
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@ SECTION 1I
INSTALLATION AND OPERATION

2-1. INTRODUCTION

2-2. This section of the manual provides information about unpacking, inspecting, storing, and
‘ shipping the frequency counter and gives instructions for operating the counter. Descriptions of
all controls, connectors, and indicators are included.

’ 2-3. UNPACKING AND INSPECTION

2-4. 1If the shipping carton is damaged, ask tha the carrier’s agent be present when the instru-
ment is unpacked. Inspect the instrument for damage such as scratches, dents, broken switches,
etc. If the instrument is damaged or fails to meet performance tests, notify the carrier and the
nearest Hewlett-Packard Sales and Service Office immediately. Performance check procedures
are located in Section III, and Sales and Service Offices are listed at the back of this manual.
Retain the shipping carton and the padding material for the carrier’s inspection. The Sales and
Service Office will arrange for the repair or replacement of the instrument without waiting for the
claim against the carrier to be settled.

2-5. STORAGE AND SHIPMENT

2-6. PACKAGING. To protect valuable electronic equipment during storage or shipment,
always use the best packaging methods available. Your Hewlett-Packard Sales and Service
Office can provide packaging material such as that used for original factory packaging. Contract
packaging companies in many cities can provide dependable custom packaging on short notice.

W 2-7. ENVIRONMENT. Conditions during storage and shipment should normally be limited as
follows:

a. Maximum altitude: 25,000 ft.
b. Minimum temperature: -40°F (-40°C).
c. Maximum temperature: +130°F (+55°C).

2-8. LINE VOLTAGE SELECTION

2-9. The counter is supplied from the factory with the rear panel line voltage switches set for
120 volt, 48 to 440 Hz operation. If any other supply voltage is to be used, change the rear panel
i switch settings as follows:

a. Using a small screwdriver, a pencil, or other suitable tool, align the notches of the LINE
VOLTAGE SELECTOR switches with the markings on the rear panel that correspond to

} the desired operating voltage (see Figure 2-1).
240V 220V 120V 100V
[mm] | [ ] | [ ] R o] | [T ] R (o] | )
LINE VOLTAGE SELECTOR LINE VOLTAGE SELECTOR LINE VOLTAGE SELECTOR LINE VOLTAGE SELECTOR

Figure 2-1. Line Voltage Selector Settings
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b. Ensure that the correct fuse is installed. Use
a Listed, 0.500 ampere, slow-blow fuse for
100-volt or 120-volt operation or a Listed,
0.250 ampere, slow-blow fuse for 220-volt
or 240-volt operation.

2 POLE, 3 WIRE

2-10. If the counter is to be used in the USA with a GND

220-240 volt, 48-440 Hz power source, use a power r

cord with a Listed connector of the type shown in |

Figure 2-2. —r

2-11. OPERATION Figure 2-2. Power Cord Connector for

240-Volt Operation

2-12. Figures 2-3 and 2-4 describe the operation of each panel control, connector, and indicator.
The following paragraphs describe proper cable and cable termination use, how to make ratio
measurements with the counter, and how to optimize noise rejection with the ATTENUATOR.

2-13. Cable and Termination Requirements

2-14. To prevent miscounting due to noise, shielded cables should be used to make measurements.
More specifically, a coaxial cable with a 50-ohm characteristic impedance and BNC connectors
at each end are recommended for most measurements. At higher frequencies the 50-ohm cable
becomes an important factor. Whenever the measured source has a 50-ohm output impedance
(this is the case with most test oscillators), a 50-ohm feedthrough termination should be used.
On the other hand, in cases where minimal source loading is desirable, the 50-ohm feedthrough
termination should be omitted from the circuit. At frequencies up to approximately 10 MHz, and
at all but the lowest signal levels, a 10:1 divider probe can be used to further reduce source
loading.

2-15. Ratio Measurements

2-16. The counter will measure the ratio between the frequencies of two signals if one of the
signals is applied to the rear-panel OSCILLATOR-EXT IN connector and the other signal is
applied to the front-panel INPUT connector. Be sure to refer to Table 1-1 for signal level and
frequency limits. The displayed value represents the ratio of one frequency to the other as shown
by the following formula:

freq at INPUT _ Display Value

freq at OSCILLATOR-EXT IN X

where X =1 if GATE TIME is .1s
103 if GATE TIME is 1s
108 if GATE TIME is 10s

Note that in the above formula the term “ X ” changes by a factor of 1000 (103) for each change
in GATE TIME setting. GATE TIME, itself, changes “ X ” by a factor of 10, and the decimal
point in the display shifts two places (102) for a total of 103. Note, also, that actual measurement
time increases as the frequency applied to the OSCILLATOR-EXT IN connector decreases. If
the frequency applied to the OSCILLATOR-EXT IN connector is 100 kHz, for example, and
GATE TIME is set to 1s, actual measurement time will be 10 seconds.

2-17. Optimizing Noise Rejection

2-18. A measured signal may have a large harmonic content or noise from other sources. The
presence of either can cause inaccurate or unstable displays from the counter. Measurement
errors from these sources can be minimized or eliminated by proper use of the ATTENUATOR
switch.

2-19. The ATTENUATOR should usually be set to “X100”, then reduced, one step at a time,
until a stable display is obtained. If the signal contains a high percentage of amplitude modu-
lation, however, the above procedure may cause counting of only a portion of the cycles of the
carrier signal. In these cases, the ATTENUATOR should be set to “X1” (be sure that the input
amplitude does not exceed the limits specified in Table 1-1), then increased to “X10” or “X100”
if this is possible without causing the displayed value to change or become unstable.
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GATE TIME ATTENUATOR

A8 MMz
18 KNz

Hx

53814 BOMH: FREQUENCY COUNTER

Display: Seven digits of LED (light-emitting diode) display are provided on the front
panel. A decimal point illuminates in the proper position according to the setting of
the GATE TIME switch, and an over-range indicator in the upper, left corner of the
display illuminates when the counter overflows.

LINE switch: The ac power LINE switch is a push-on, push-off type; in the on position,
the pushbutton is set further into the front panel.

GATE TIME switch: Gate time (measurement time) can be set at 0.1-second, 1-
second, or 10 seconds with the GATE TIME switch. These positions give resolutions
of 10 Hz, 1 Hz, and 0.1 Hz, respectively. If the GATE TIME switch is set to 1s, for
example, it will take 1-second to make a measurement and the measured value will
be displayed in 1 Hz increments. Manual resetting of the counter circuits occurs when-
ever the GATE TIME switch position is changed. Set the GATE TIME switch to pro-
vide the best compromise between measurement speed and resolution of the dis-
played value. ’

ATTENUATOR switch: The three-position attenuator switch provides for attenuation
of input signals by factors of 10 and 100. The input signal is not attenuated when the
switch is set to the “X1” position. The attenuator is used to extend the range of input
signal levels that can be measured by the counter and to optimize noise rejection.
Maximum sensitivity of the counter ranges from 25 millivolts rms with the attenuator
set to “X1” to 2.5 volts rms with the attenuator set to “X100”. If the amplitude of a
measured signal is unknown or if signal noise causes the display to be unstable, set the
ATTENUATOR to “X10” or “X100”, then reduce the attenuation, if necessary, until a
stable display is observed.

CAUTION

BE SURE THAT THE MAXIMUM ALLOWABLE INPUT VOLTAGES
AS GIVEN IN TABLE 1-1, SPECIFICATIONS, ARE NOT EX-
CEEDED. DAMAGE TO THE COUNTER MAY OTHERWISE
RESULT.

INPUT connector: Connect the signal to be measured to the BNC-type INPUT jack.
Input impedance is 1.0 megohm.

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

2-3
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Power connector: Connect the source of ac power to the rear-panel power connector.

Fuse: A Listed, 0.500 ampere, slow-blow fuse is required for 100-volt or 120-volt
operation; a Listed, 0.250 ampere, slow-blow fuse is required for 220-volt or 240-volt
operation.

OSCILLATOR-EXT IN connector: An external oscillator can be used in place of the
counter’s internal time base oscillator. Connect the signal to the OSCILLATOR-EXT
IN connector and set the OSCILLATOR-EXT/INT switch to EXT. See Table 1-1 for
oscillator signal requirements.

OSCILLATOR-EXT/INT switch: set the EXT/INT switch to correspond with the
source of the time base oscillator signal (see item 3, above).

OSCILLATOR-ADJ control: The ADJ control is used to set the frequency of the
internal time base oscillator. Refer to the Adjustments paragraphs in Section III for
information.

2-4

Figure 2-4. Rear-Panel Operating Controls and Connectors




Model 5381A
Maintenance

SECTION 11l
MAINTENANCE

3-1. INTRODUCTION

3-2. This section of the manual provides all information necessary to service the counter. The
following topics are included:

a. Theory of circuit operation.

=

In-cabinet performance checks.

Instrument access instructions.

a0

Preventive maintenance.
General repair information.
Adjustment procedures

Troubleshooting instructions.

PR oo

Replaceable parts lists.

A schematic diagram with support information.

-

3-3. THEORY OF CIRCUIT OPERATION

3-3A. The following paragraphs cover the detailed operation of the particular circuits used in
this counter. For a more general description of how a counter functions and the techniques used
in counting, refer to HP Application Note 172 “The Fundamentals of Electronic Frequency
Counters.” This application note is available from any HP Sales Office.

3-4. The input limiter, the input amplifier, and the Schmitt trigger circuits (see the block diagram
of Figure 3-1) condition the measured input signals and ensure that subsequent digital circuits
receive pulses with uniform rise and fall times. When the time base circuits open the main gate,
these pulses pass through the main gate and are accumulated in the decade counter circuits.
After the gate time elapses and the main gate closes, the counted data is stored in the data latches.
The multiplexer circuits supply this stored data, one digit at a time, to the LED display. The
display scan circuits synchronize the multiplexer circuits with the display enable lines, and this
ensures that the proper BCD data digit is placed on the multiplexed data lines when the associated
LED display digit is enabled.

LIMITER/
|NPUT>—- AMPLIFIER/ MAIN DECADE OVERFLOW
TRIGGER GATE COUNTER AND
LATCH CIRCUITS
BCD TO 7
4 BCD SEGMENT
E' 4, MULTIPLEXER | CODE
w
-] @ 74 BCD CONVERTER
w| 2
n| <
o a ul
MGFF
CLR 7
oty [ e e L, [
osc OSCILLATOR/ ck a CONTROL _
DIVIDER 6
INPUT cLR CIRCUITS
W
SCAN COUNT x/,v,z BINARY TO | S0-S6 eo
To ~ SEVEN LINE |~ i
OSCILLATOR e 3 EVEN . DISPLAY

Figure 3-1. Simplified Block Diagram
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3-5. Input Circuits

3-6. Diodes A1CR8 and A1CR9 limit input signal amplitude to a safe level for the subsequent
circuits. Resistors A1R24 and A1R25 limit the current drawn by the diodes from high-voltage
sources and, thus, reduce loading of these sources. Transistors A1Q4 and A1Q5 form a unity gain
buffer amplifier that has a high input impedance, which reduces source loading, and a low output
impedance to drive amplifier A1U14C. Amplifier A1U14C provides an approximate voltage gain
of four and is direct coupled to A1U14B which functions as a Schmitt trigger. The balance adjust-
ment, A1R19 provides control of the dc bias voltage applied to A1U14B which allows sensitivity
to be optimized. The Schmitt trigger outputs are applied to differential amplifier A1Q1 and A1Q2,
which provide sufficient gain to drive the main gate A1U7C.

3-7. Decade Counter, Latch, and Multiplexer Circuits

3-8. After the measured input signal passes through the main gate, A1U7C, it is accumulated in
the decade counter circuits. Separate flip-flops within integrated circuits A1U6 and A1U10
count the least-significant decimal digit, and integrated circuit A1U9 counts the six more-
significant digits. After the main gate closes, the TR (Transfer) signal transfers the data from
A1U6 and A1U10 into storage latch A1U13. At the same time, the TR signal transfers the data in
A1U9 into storage latches that are internal to A1U9. The stored data is then supplied to the dis-
play, one 4-bit BCD digit at a time, as controlled by the X, Y, Z, and S6 signal lines from the dis-
play scanner. Circuits within A1U9 control the multiplexing operation for the six most-signifi-
cant digits; the X, Y, and Z lines provide the address code. The four gates within integrated
circuit A1U12 gate the least significant digit onto the data lines when the S6 signal goes low.
(When the S6 signal is low, the Z, Y, and X lines supply a binary code of 110 to integrated circuit
A1U9, the decade counter. This causes all data output lines to go to a high logic level which, in
turn, allows the outputs of the gates in A1U12 to control the data lines.)

3-9. Time Base Oscillator and Divider

3-10. The time base oscillator and divider consists of integrated circuit A1U1 and associated
components. The circuit provides an output at pin 1 (TP3) with a period that is determined by the
oscillator crystal and the four-bit code applied to pins 11 through 14. A 1 MHz crystal is used,
and the front-panel GATE TIME switch supplies the codes required to give a 0.1-second, 1-
second, or 10-second gate time. The time base output at TP3 clocks the Main Gate flip-flop
(MGFF), A1U3B, which controls the main gate, A1TU7C. (Refer to the timing diagram of Fig-
ure 3-4.)

3-11. Display Scanner

3-12. The display sca ner consists of all the circuits necessary to drive the LED (light-emitting-
diode) displays. An oscillator with a frequency of approximately 20 kHz (A1U4B and A1UZ2F)
supplies the input to a four-bit counter (A1U8). The four outputs of the counter supply a con-
tinuously cycling binary code that is used both for display scanning and counter timing.

3-13. Integrated circuit A1U11 decodes the three most significant outputs (the X, Y, and Z lines)
from the four-bit counter and supplies outputs on seven separate lines, one drive line for each of
the seven display digits. The X, Y, and Z lines also are used as the address lines to A1U9, where
they control the multiplexing of data. This synchronizes the data output with the sequential
enabling of the display digits. Integrated circuit A2U1 converts the four data bits from BCD to
the seven-segment code required to drive the display. Data is supplied from circuit A2U1 to all
seven display positions simultaneously, and the SO through S6 lines enable only the single dis-
play position that corresponds to the data on the data lines at a given time. Transistors A2Q1
through A2Q7 provide sufficient current to drive the LED displays.

3-14. Reset and Transfer Control Circuits

3-15. The reset and transfer control circuits control the sequencing of the counter. (Refer to the
timing diagram of Figure 3-4.) When the main gate closes at the end of a measurement and the
Z signal line from the display scanner subsequently goes high, the Reset Control flip-flop
(A1U3A) sets. The high Q output (pin 5) holds the time base IC (A1U1) in a preset condition of
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maximum counts (i.e., the internal dividers are all preset to nines). The low Q output (pin 6) of
the Reset Control flip-flop allows the W signal to control the output of gate A1U4C. (When the
- Q output is high, the output of gate A1U4C is always high.) The W, S4, S5, and S6 signals cause
M the following sequence of events to occur. (The w signal causes these events to occur during the
middle of the S4 S5 and S6 signals to ensure that these outputs are stable.) First, when the w
and S4 signals are low, the TR and TR signals are generated and used to transfer data from the
decade counters to the storage latches. When the W and S5 signals are low, the RSC signal is
generated. The RSC signal resets the decade counters and, through A1U14A, presets the
Schmitt trigger in the counter’s input circuits. When the W and S6 signals are low, the Reset
Control flip-flop clears. This allows the time base reset line (A1U1, pin 6) to return high and a

new measurement to be made.

. 3-16. RECOMMENDED TEST EQUIPMENT

3-17. Test equipment recommended for maintaining the counter is listed in Table 3-1. Equipment
with equivalent characteristics may be substituted for the recommended equipment.

Table 3-1. Recommended Test Equipment

Instrument Type Required Characteristics Recommended Instrument

Electronic Counter 1 MHz frequency measure- ‘ HP 5382A-001
ments and high stability
time base.

VHF Oscillator Range: 80 MHz HP 3200B

Test Oscillator Range: 10 Hz to 10 MHz HP 651B
Output: 2.5 Vrms

RF Millivoltmeter Frequency: 20 MHz to 80 MHA HP 411A or HP 3406A

N\ Range: 25 mV rms to
W 50 mV rms

50-Ohm Feed-thru 50-Ohm termination, male- HP 11048A
to-female BNC connectors

Logic Probe Logic level measurements HP 10525T

Oscilloscope 1 MHz measurments HP 180A/1801A/1820A

3-18. IN-CABINET PERFORMANCE CHECK

3-19. Use the performance check in Table 3-2 to verify proper operation of all circuits within the
counter. The check should be used when improper operation or nonconformance to specifi-
cations is suspected.

3-20. INSTRUMENT ACCESS

3-21. Most maintenance operations required that the top and bottom covers be removed from the
counter. Remove the covers according to the following procedure.

* DISCONNECT THE AC POWER CORD FROM THE
COUNTER PRIOR TO REMOVING COVERS. EXPOSED
TERMINALS WITHIN THE COUNTER (INCLUDING
SEVERAL POINTS ON THE PRINTED-CIRCUIT
. BOARDS) CAN SUPPLY SUFFICIENT ENERGY TO
w CAUSE INJURY OR DEATH.

3-3
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Position the instrument upside down and remove the four machine screws from the
bottom of the instrument.

Lift the bottom cover from the instrument, then remove the printed circuit (with the front
and rear panels attached) by pulling the boards straight out of the top cover.

Reassemble in reverse order of disassembly; ensure that the standoff spacers on top
cover are aligned with the corresponding holes on the main circuit board.

Table 3-2. In-Cabinet Performance Check

a
b

]

J.

1. SENSITIVITY

Obtain the following test equipment:

e o

@

k.
2. EXTERNAL OSCILLATOR INPUT

Obtain the following test equipment:

a.

HP 411A RF Millivoltmeter
HP 651B Test Oscillator

HP 3200B UHF Oscillator

HP 11048A 50-Ohm Feed-Thru

. Set the counter’s ATTENUATOR switch to X1.
. Connect the test equipment to the counter as shown below.
TEE 5052 FEEDTHRU
HP 32008 1 1 HP 5381A
HP 411A

Set the 3200B to provide an 80 MHz output at 50 mV rms as indicated on the 411A.
Counter’s display should indicate 80 MHz and displayed value should be stable.

Set the 3200B to provide a 20 MHz output at 256 mV rms as indicated on the 411A.
Counter’s display should indicate 20 MHz and displayed value should be stable.

Remove 3200B and 411A, and connect the 50Q output of the 651B to the counter.
Use a 50-ohm feed-thru at the couner’s INPUT connector.

Set the 651B to provide an output of 10 Hz at 50 mV rms.
Counter’s display should indicate 10 Hz and displayed value should be stable.
Set the 651B to provide an output of 30 Hz at 25 mV rms.
Counter’s display should indicate 30 Hz and displayed value should be stable.

HP 651B Test Oscillator
HP 11048A 50-Ohm Feed-Thru

Set the counter’s ATTENUATOR switch to X1, GATE TIME switch to .1s, and
OSCILLATOR-EXT/INT switch to EXT.
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Table 3-2. In-Cabinet Performance Check (Continued)

b. Connect the 50Q output of the 651B to the counter’s rear-panel OSCILLATOR-EXT
IN connector through a Tee connector and a 50-ohm feed-thru termination.

c. Connect a cable between the unused end of the Tee connector and the counter’s
front-panel INPUT connector.

d. Set the 651B for an output of 2 MHz at 2.5 Vrms. The counter’s display should be
01.00000 1 count.

e. Set the 651B for an output of 10 kHz at 2.5 Vrms. The counter’s display should be
01.00000 1 count.

3. DISPLAY
Obtain the following test equipment:

HP 651B Test Oscillator
HP 11048A 50-Ohm Feed-Thru

a. With no signal applied, set the front-panel GATE TIME switch to each of its three
settings. The decimal point should move to give the following displays:

00.00000 for .1s gate time,
0000.000 for 1s gate time,
000000.0 for 10s gate time.

b. Connect the 651B to the counter’s INPUT connector. Use the 50-ohm feed-thru at
the counter-end of the cable.

c. Adjust the 651B frequency and the counter GATE TIME switch until an eight has
been observed in each of the seven display positions. This ensures that each dis-
play segment is operative.

3-22. PREVENTIVE MAINTENANCE

3-23. Periodically, perform the In-Cabinet Performance Check of Table 3-2 to verify proper
operation of the counter. Additionally, whenever the covers are removed, check for broken or
burned components, damaged wires, excess dust, etc.

3-24. GENERAL REPAIR
3-25. The following paragraphs provide general repair information for the counter.

3-26. COMPONENT REPLACEMENT. When replacing a circuit board component, use a low
heat soldering iron. Heat must be used sparingly as damage to the circuit foil may otherwise
occur. Mounting holes may be cleaned with a toothpick while heat is applied. After component
removal and replacement, clean connections with a suitable cleaning solution.

3-27. INTEGRATED CIRCUIT REPLACEMENT. Two methods are recommended for removing
integrated crcuits:

a. Solder Gobbler. Solder is removed from board by a soldering iron with a hollow tip that
is connected to a vacuum source. The IC is removed intact, so it may be reinstalled if it is
later proven not to be defective.

b. Clip Out. This method is used when an IC is proven defective. Clip leads close to case,
apply heat, and remove leads with long-nose pliers. Clean board holes with a toothpick
and cleaning solution.
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3-28. ADJUSTMENTS

3-29. The counter requires two circuit adjustments: 1) the input amplifier balance adjustment “
and 2) the time base oscillator adjustment. Perform the adjustments according to the following
procedures.

3-30. Amplifier Balance Adjustment
3-31. Adjust the input amplifier balance as follows:

a. Remove top and bottom covers from the counter as described in Paragraph 3-20. Be sure
to observe WARNING note in Paragraph 3-20.

b. Connect the oscilloscope to TP6 on the A1 Main Board Assembly.

c. Connect the test oscillator 50Q output to the front-panel INPUT connector (use a 50-ohm
feed-through at the INPUT connector), and set the test oscillator to provide an output of
approximately 30 mV rms at a frequency of 1 MHz.

d. Connect ac power to the counter. Be sure to observe the WARNING note in Paragraph
3-20.

e. Adjust potentiometer A1R19 until the oscilloscope shows that the signal at TP6 has a 50
percent duty cycle.

f.  Remove ac power from the counter, remove test equipment, and install the counter in the
top and bottom covers.

3-32. Oscillator Adjustment
3-33. Set the time base oscillator frequency as follows: :

a. Connect ac power to the counter, depress the front-panel LINE switch, and allow 5
minutes for the oscillator to stabilize.

b. Connect the rear-panel oscillator output jack on the 5382A-001 (or equivalent, stable,
10 MHz source) to the counter’s INPUT connector.

c. Set the counter’'s GATE TIME switch to 1s and adjust the rear-panel OSCILLATOR ADJ.
control until the counter display indicates exactly 10 MHz. Note that the over range
indicator is lit and the most significant digit is not displayed (00.00000).

d. Remove ac power and disconnect test equipment.

3-34. TROUBLESHOOTING

3-35. Malfunctions of the counter circuits produce several symptoms of trouble. The trouble-
shooting flowchart of Figure 3-2 lists these symptoms and provides a sequential test to isolate
the trouble to a component or small group of components. To troubleshoot the counter, find the
observed symptom at the top of the flowchart and perform the indicated circuit checks.

3-36. Additional information in the form of a timing diagram, Figure 3-4, and waveform illus-
trations (with the schematic diagram) is provided to aid troubleshooting.
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Figure 3-2
TROUBLESHOOTING FLOW CHART
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Figure 3-2. Troubleshooting Flow Chart
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3-37. REPLACEABLE PARTS

3-38. Table 3-3 lists parts used in the counter in alphanumeric order of their reference desig-
nations and provides the following information for each part. Miscellaneous parts are listed at
the end of Table 3-3.

a. Hewlett-Packard part number

b. Description of part (see abbreviations)

Total quantity used in the instrument

a0

Typical manufacturer of the part in a five-digit code (see list of manufacturers in
Table 3-4).

e. Manufacturer’s part number.
3-39. Replacement LED Digital Display Units

3-40. The digital display LED units in each instrument are matched for uniform brightness.
Correct replacement units to match the rest of the display units in a particular instrument can
be identified by the part number on the display unit being replaced. Some are marked 5082-
7731 or 1990-0452 with suffix letters of “C”, “D”, or “E”. Refer to the listing below to determine
the new equivalent part number for the correct replacement LED display unit.

FORMER PART NO. NEW EQUIVALENT PART NO.

5080-7731C

1990-04520} 1990-0469

5082-7731D

1990-0452D } 1990-0470
1990-0471

5082-7731E
1990-0452E

3-8
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