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Model 3551A Section |
Table 1-2. General Information.
RECEIVER: GENERAL
Level Measurements: Monitor: built-in speaker, monitors received or transmitted
Frequency range: 40 Hz to 60 kHz signal.

Dynamic range: + 15 dBm to - 70 dBm

Resolution: 0.1 dB

Sample rate: 10/second (NORMAL), 2/second (DAMPED)
Detector type: average responding.

Noise Measurements:
Dynamic range
Message circuit noise: 0 dBrn to -+ 85 dBrn.
Noise-with-tone: 10 dBrn to + 85 dBrn {600 §2, S00 $2}.
Noise-to-ground: + 40 dBrn to + 125 dBrn.
Resolution: 1 dB
Sample rate: 2/second
Detector type: Quasi RMS
Weighting filters: C message, 3 kHz Flat, 15 kHz Flat,
Program.

Frequency Measurements:
Frequency range: 40 Hz to 60 kHz
Dynamic range: + 15 dBm to - 70 dBm.
Resolution: 1 Hz (40 Hz to 10 kHz).
10 Hz (10 kHz to 60 kHz).
Sample rate: 10/second (NORMAL), 2/second (DAMPED)

TRANSMITTER:
Frequency range: 40 Hz to 60 kHz
Ranges: 40 Hz to 600 Hz
200 Hz to 6 kHz.
2 kHz to 60 kHz
1004 Hz fixed.
Resolution: 1 Hz (40 Hz to 10 kHz).
10 Hz {10 kHz to 60 kHz).
Sample rate: 10/second
Level range: + 10 dBm to - 60 dBm (40 Hz to 60 kHz).
+6 dBm to - 60 dBm (Hold Tone).
Resolution: 0.1 dB.
Sample rate: 10/second.

Outline Drawing:

Balanced impedances: 135 £2, 600 2, 900 Q.

Maximum input/output voltage: 300 V dc metallic or 200 V
peak longitudinal.

Battery supply: 4 - 6 hours continuous operation on internal re-
chargeable batteries at 25°C. Battery drain is automatically
turned off when discharged below proper operating level.
Compilete recharge in 12 hours.

AC line: 100 V, 120 V, 200 V, 240 V % 10%;

48 Hz to 66 Hz; 15 VA.

Temperature range:

Operating: 0°C to 55°C (32°F to 130°F).
Storage: - 20°C t0 65°C (- 4°F to 149°F).
Relative humidity: 0 to 95% {< 100 °F, < 40°C).

Weight:

Net: 6.6 kg (13 |b).
Shipping: 7.3 kg (16 Ib).

¢ 368 mm
(14.5in)

(6.25 in)
159 mm

LHO.?S in)’l
273 mm

NOTE: Dimensions in millimeters and {inches).

Rev. A 1-3
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Section 11

SECTION 1i
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instructions
necessary for installation and interfacing the Test Set.
Included arc initial inspection procedures, power and
grounding requirements, environmental information, instal-
lation instructions, interfacing and instructions for repack-
aging for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechani-
cally and clectrically before shipment. It should be free of
mars or scratches and operating correctly upon receipt. To
confirm this, the instrument should be inspected for
physical damage in transit. If damage has occurred, file a
claim with the carrier. Test the clectrical performance of
the instrument using the Performance Test Procedures
outlined in Section V. If there is damage or deficiency sce
the warranty on the reverse side of the title page in this
manual.

2-5. POWER REQUIREMENTS.

2-6. The Test Set can be operated from the internal battery
pack or from an external ac power source. Paragraph 2-7
explains the internal battery characteristics. Paragraph 2-13
explains the external ac power source characteristics.

NOTE

The Test Set cannot be operated in the battery
mode while an external ac power source IS
connected to the instrument.

2-1. Battery.

2-8. The internal battery pack consists of three recharge-
able battery packs (+5V, +12V and -12V) which
provides four to six hours of continuous use without
needing to be recharged. To recharge the battery, plug the
Test Set into an external ac power source and press the
POWER pushbutton labeled OFF or ~ AC. Recharging time
for the batteries is approximately 12 hours.

2-9. The battery packs may be charged at temperatures
between 5°C and 40°C (41°F to 104°F), but will accept a
greater charge if the temperature is between 5°C and 25°C.
Figure 2-1 shows the decrcase in charge acceptance at
temperatures up to 40°C. Charging at temperatures outside
the specified range may cause the batteries to vent, with a
resulting decrease in capacity.
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Figure 2-1. Battery Charge Acceptance vs. Temperature.

2-10. When possible the batteries should be stored in the
discharged state. If the batteries are stored in the charged
state they should be recharged for a period of 14 to 15
hours every 3 months. If this is not done, significant loss of
battery capacity will occur. To minimize self-discharge
during storage the batteries should be stored at a tempera-
ture of 20° C or lower. Although a nickel-cadmium battery
will eventually lose all of its charge through self discharge it
can be returned to service with a normal recharge.

Permanent batterv damage may result if the
batteries are stored at high temperatures for a
prolonged period.

2-11. The cycle-life of the batterics is based, by the
manufacturer, on an end point of 80% of the rated 225
milliampere-hour capacity. This is with a ten hour charge
and discharge current of 22.5 milliamperes with discharge
carricd to the normal ten-hour end voltage (1.10 Voits/
battery) of every cycle. Under these conditions a cycle-life
in excess of 100 cycles can be expected.

2-12. The internal power supply has a sensing circuit which
monitors the three battery voltages. If battery voltage falls
below minimum operating level (approximately +4 V dc
for the + 5V dc battery and + 10V dc for the respective
+ 12V dc batteries), the voltage is automatically switched
off to all circuitry except the sensing circuit. See Paragraph
2-5 for recharging procedures. Section V contains informa-
tion concerning replacement of the batteries.

2-1
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Receptacle for Primary Power Cord. .

SELECTION OF OPERATING VOLTAGE
. Open cover door and rotate fuse-puli to left.

. Select operating voitage by orienting PC board
to position desired voltage on top-left side.
Push board firmty into module slot.

. Rotate fuse-pull pack into normal position.

. Check to ensure you are using the proper size
fuse. A 0.25 amp slo-blo fuse is required for
100/120 VAC line operation, a 0.125 amp
slo-blo fuse should be used for 220/240 VAC
operation,

5. Re-insert the fuse in the fuseholder.

Figure 2-2. Voltage Selection.

2-13. AC Power.

2-14. The Test Set can be operated from any power source
supplying 100 V ac, 120 V ac, 220 V ac or 240 V ac (- 10%
+ 5%), 48 Hz to 66 Hz. Power dissipation is 15 VA
maximum. The Test Set is set for 120 V operation at the
factory, If it is necessary to change the primary voltage
setting, refer to Figure 2-2.

If the instrument is not set for the proper
primary voltage and not properly fused, it may
be seriously damaged.

2-15. Power Cords and Receptacles.

2-16. Figure 2-3 illustrates the standard configurations
used for ac power cords. The -hp- part number directly
above each drawing is the part number for an instrument
power cord with a connector of that configuration. If the
appropriate power cord is not received with your instru-
ment, notify the nearest -hp- Sales and Service Office and a
replacement cord will be provided.

2-17. Grounding Requirements.
2-18. To protect operating personnel, the National Elec-

22 Rev. A

trical Manufacturer’s Association (NEMA) recommends
that the instrument panel and cabinet be grounded. The
Test Set is equipped with a three conductor power cable
which, when plugged into an appropriate receptacle,
grounds the instrument. The offset pin on the power plug is
the ground connection.

WARNING l

For operator protection connect the front
panel ground terminal to earth ground when
operating in the battery mode.

125 V-6A* 250 V - 6A¥*

8120-135!

8120-1369

8/20-1689
*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

8120-i348  8120-0698

Figure 2-3. Power Cords.
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SECTION 1l

OPERATING

3-1. INTRODUCTION.

3-2. This section contains information and instructions
necessary for proper operation of the Transmission Test
Set. Included is a brief description of instrument capabili-
ties, power and warm-up information, a functional descrip-
tion of all controls, indicators and connectors, and opera-
ting procedures.

3-3. INSTRUMENT CAPABILITIES.

34. The Test Set is designed to measure frequency and
level of tone or noise on telecommunication circuits, while
simultaneously providing calibrated test signals. It is ideally
suited for measurements on voice program and data
circuits. The input is capable of accepting both two-wire
and four-wire balanced lines. Frequency or level measure-
ments of received signals can be made in either a bridged or
terminated mode. Terminated impedances can be selected
at 135 ohm, 600 ohm or 900 ohm. The source impedance
of the calibrated test signals is always equal to the selected
terminating impedance.

3-5. Additional features of the Test Set include: digital
LED display of level and frequency of received signals or
the calibrated test signal; automatic resolution, time con-
stants and sample rate for tone and noise level measure-
ments and frequency measurements; dial and hold facilities;
a choice of four weighting filters (C message, 3 kHz flat,
15 kHz flat or program); and ac power operation or
rechargeable battery pack.

3-6. POWER AND WARM-UP.

3-7. The Test Set can be operated from an internal battery
pack, or from an external ac power source. The internal
battery pack will provide four to six hours of continuous
use without needing to be recharged. The internal power
supply contains a sensing circuit, which monitors the
battery voltage. If the voltage drops too low for proper
operation, the voltage is automatically switched off to all
circuitry except the sensing circuit. To recharge the
batteries, simply plug an external ac power source into the
Test Set.

NOTE

Do not operate the Test Set in the BATTERY
mode while it is connected to an external ac
source. The instrument will not operate under
these conditions. Refer to Section V for battery
replacement. The Test Set can be operated
from a 100V, 120V, 220V or a 240V
external ac power source. Ensure that the ac

INSTRUCTIONS

power module is set for the ac voltage used, and
the proper fuse is used. For instructions on
setting the power module and selecting the
fuse, see Section Il, Paragraph 2-5.

3-8. The Test Set should be allowed to warm up for a
minimum of five minutes before use. This allows the
instrument to stabilize.

3-9. FRONT PANEL CONTROLS.

3-10. In the following description the front panel controls,
indicators and connectors have been divided into functional
groups. The functional groups arc: power, dial and hold,
input/output function select, receive, send, and display and
monitor. For step-by-step operation, refer to Paragraph
347.

3-11. Power.

3-12. Input power to the Test Set is controlled by three
pushbutton switches (OFF, AC and BATTERY).

| WARNING l

For operator protection connect the front
panel ground terminal to earth ground when
operating in the battery mode.

Rev. A 3-1
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To turn on the Test Set, press the AC pushbutton if
external ac power is connected, or the BATTERY push-
button if no external ac power is available.

NOTE

Do not try operating the Test Set in the
BATTERY mode while it is plugged into an
external ac source. The instrument will not
operate under these conditions. For informa-
tion concerning warm-up conditions, refer to
FParagraph 3-6. For information concerning
external power and fuse specifications and
selection, refer to Paragraph 2-5, Section I

ENSIISSION 1

3-13. Dial and Hold.

3-14. The dial and hold operation is controlled by three
pushbutton switches (OFF, ON and DIAL). This operation
allows the operator to connect a lineman’s handset to the
DIAL terminals, dial a linc and connect a hold circuit across
the dialed line. When the DIAL pushbutton is pressed, the
two terminals labeled DIAL, are connected in parallel with
the input/output terminals TIP and RING (labeled in black)
and the 310 input/output jack (labeled in black). After the
line has been seized, the ON pushbutton will connect an
internal holding circuit in parallel with the same input/
output terminals. To release the line, the pushbutton labeled
OFF is pressed.

NOTE

If a dry line is connected to the black input/
output terminals, the HOLD OFF pushbutton
must be pressed.
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3-15. Input/Output Function Select.

3-16. The input/output function select section contains the
input/output terminals, the input/output function select
switch, and the impedance switch.

3-17. The Test Set has two sets of input/output terminals.
Each set consists of a Western Electric 310 jack connected
in parallel with two binding posts. The binding posts,
labeled TIP and RING, will each accept a standard sized
banana plug. The two binding posts for each set are spaced
so they will also accept a standard sized dual banana plug
(see Section II, Paragraph 2-24, for interfacing information).

3-18. Either set of the input/output terminals can be used
to receive or send. When one set is connected for receiving,
the other set is simultaneously connected for sending. The
selection of terminals is determined by the position of the
input/output function select switch.

3-19. The input/output function select switch has four
positions for each set of terminals—two send (SEND)
positions, and two receive (REC BRDG, REC TERM)
positions. The send positions connect the corresponding
terminal set to the Test Set Send Oscillator. The operator is
then provided with a calibrated test signal at this terminal
set (see Paragraph 3-35 and Table 3-6). The receive position
connects the corresponding terminal set to the Test Set
receive circuits. The operator can connect a transmission
line to this terminal set for making desired frequency and
level measurements (see Paragraph 3-21 and Table 3-3).

3-20. The Test Set input/output impedance is determined
by the position of the input/output function select switch,
and the IMP (impedance) switch. In the REC TERM
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position and the SEND position of the input/output
function select switch, the impedance of the corresponding
terminal scts can be selected by the IMP switch. Three
impedance selections are available 135 ohm, 600 ochm and
900 ohm. The impedance terminations are protected by a
dc blocking capacitor. Accidental application of battery
voltage, or ringing voltage to the input will not damage the
instrument.
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3-21. Receive.

3-22. The receive function of the Test Set is controlled by
the RECEIVE NOISE/TONE switch, NOISE WEIGHTING
switch, and DISPLAY MONITOR RECEIVE control. The
Test Set is capable of measuring noise with tone, message
circuit noise, noise to ground, and tone in the range of
40 Hz to 60 kHz. For noise measurements, there are four
weighting filters available—C message, 3 kHz Flat, 15 kHz
Flat and Program. All measurements can be made for level
or frequency. The results of these measurements arc
displayed in digital form, and can be monitored by a
speaker.

3-23. Receive Noise/Tone. The RECEIVE NOISE/TONE
switch sclects the receive mode of operation. There are
three noise measuring modes available (noise with tone,
message circuit noise, and noise to ground) and two tone
modes (40 Hz - 60 kHz), NORMAL and DAMPED.

3-24. Noise with Tone Mode. Noise measurements with
tone may be used to give a measure of the noise
encountered by a continuous data signal, or the noise a
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listener would hear during a speech burst. In the WITH
TONE position of the RECEIVE NOISE/TONE switch, a
sharp notch filter is switched into the Test Set input
circuitry. The notch filter is designed to filter out a
1004 Hz signal applied at the transmitting station. Once the
tone has been filtered out at the receive end, the noise can
be applied to a weighting filter (usually C message), then
measured. The dynamic measurement range in the noise
with tone mode is 10 dBrn to 85 dBrn.

3-25. Message Circuit Noise Mode. In the MESSAGE
CIRCUIT position of the RECEIVE NOISE/TONE switch,
background noise can be measured with both input lines
isolated from earth ground. The input lines can be cither
bridged or terminated. Terminating impedances arc 135
ohms, 600 ohms, or 900 ohms. Any of the four weighting
filters can be used. Dynamic range for the message circuit
noise mode is 0 dBrn to 85 dBrn.

3-26. Noise-to-Ground Mode. In the TO GROUND posi-
tion of the RECEIVE NOISE/TONE switch, the noise level
between two balanced lines and ground can be measured.
The signal is applied to ground through a 40 dB pad in the
Test Set. The loss due to the 40 dB pad is automatically
adjusted for in the Test Set display circuits. It is necessary
to establish a good earth or system ground and connect it
to the Test Set front panel ground binding post for this
measurement. The dynamic range of the noise-to-ground
mode is 40 dBrn to 125 dBrn.

3-27. Message circuit noise indications and noise-to-ground
indications of a balanced line can be used to compute the
balance of a line. The degree of balance, where the greater
part of background noise is due to noisc-to-ground, is given
by the equation, Balance (in dB) = Message circuit noise
minus noise-to-ground. For example, if the message circuit
noise level is 26 dBrn and the noise-to-ground level of the
same circuit is 90 dBrn, the balance is 26 - 90 = 64 dB.

3-28. Tone Mode. In the NORMAL position of the RE-
CEIVE NOISE/TONE switch, tone level and frequency
measurements can be made in the frequency range of 40 Hz
to 60 kHz and a dynamic range of - 70 dBm to + 15 dBm.
These measurements can be used for determining loss and
attenuation distortion on message trunks and data service.
Level measurements can also be used in conjunction with
noise measurements to determine the signal-to-noise ratio
on a circuit. In the tone mode the noise weighting filters are
bypassed. In the DAMPED postion, the sample period is ex-
tended to increase readability of the display when noise is
present.

3-29. Noise Weighting. The RECEIVE NOISE WEIGHT-
ING switch selects one of four weighting filters for noise
measurements. The weighting filters are: C message, 3 kHz
Flat, 15 kHz Flat, and Program.

3-30. C Message. The C message filter has a frequency re-
sponse which simulates the effects of noise on the human
car. This weighting is also used to evaluate the effects of
noise on voice-grade data circuits. The frequency response
of this filter is shown in Figure 3-1.
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3-31. 3kHz Flat. The 3 kHz Flat weighting filter is used
on voice frequency circuits when investigating low-
frequency noise, such as power induction. The frequency
response of this filter is shown in Figure 3-2.

3-32. 16 kHz Flat. The 15 kHz Flat filter is used for
unweighted measurements of noise on radio and television
studio-transmitter and studio-remote audio links. The fre-
quency response of this filter is shown in Figure 3-1.

3-33. Program. The Program filter is used for weighted
measurements of noise on radio and television studio-
transmitter and studio-remote audio links. The frequency
response of this filter is shown in Figure 3-2.

3-34. Display Monitor Receive. The DISPLAY MONITOR
RECEIVE pushbuttons select the display function desired
for the received signal. Two functions, level or frequency,
are available. Both level and frequency are fully auto-
ranging. For a complete description of the display and
monitoring operation, refer to Paragraph 340.
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3-35. Send.

3-36. The send function of the Test Set provides the
operator with a calibrated test signal at the output jack.
The test signal can be variable in frequency from 40 Hz to
60 kHz, or a steady tone of 1004 Hz. The amplitude of the
test signal is variable from -60dBm to + 10 dBm. Both
frequency and amplitude can be monitored.

Section 11l

3-37. Frequency. The send frequency is controlled by the
SEND FREQUENCY RANGE Hz switch and the frequency
vernier control. There are three overlapping range positions,
and one steady tone position. The range positions are 40 Hz
to 600 Hz, 200 Hz to 6 kHz, and 2 kHz to 60 kHz. The
hold tone position provides a 1004 Hz tone. A front panel
screwdriver adjustment allows operator calibration of the
tone. The frequency vernier is a dual (coarse and fine) fre-
quency control.

3-38. Level. The send level is controlled by the SEND
LEVEL RANGE dBm switch and the level vernier. There
are seven range positions on the range switch: - 60 to - 50,
-50 to -40, -40 to -30,-30to-20,-20to-10,-10to O,
0 to +10. The range of the level vernier is greater than
10 dBm.

3-39. Display Monitor Send. The DISPLAY MONITOR
SEND pushbuttons select the display function desired for
the send signal. Two functions, level or frequency, are
available. Both level and frequency are fully autoranging.
For a complete description of the display and monitoring
operation, refer to Paragraph 340.
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3-40. Display-Monitor.

3-41. The display monitor function of the Test Set is
controlled by the DISPLAY MONITOR RECEIVE/SEND
pushbuttons and MONITOR VOLUME vernier. It features a
digital LED display for visual indications of frequency and
level measurements, and a speaker for audio aid in
identifying transmission line noise.

342, Display. The display provides digitally controlled
LED readout of both the send frequency and level, and the
receive frequency and level. Send and receive frequency
indications are displayed in four digits expressed in kHz
units. Send level measurements and receive tone level
measurements are displayed in three digits expressed in
dBm. Recgive noise level measurements are displayed in
two digits expressed in dBrn.
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343. For frequency measurements below 10 kHz, the
resolution is 1 Hz. For frequency measurements above
10 kHz, the resolution is 10 Hz. Tone level measurements
are displayed with a 0.1 dB resolution. Noise level measure-
ments are displayed with a 1.0 dB resolution.

344. Sample rate for frequency measurements and tone
level measurements is 10/sec in NORMAL position and
2/sec in DAMPED. The sample rate for noise measurements
is 2/sec.

345. Ranging in both level and frequency measurements is
fully automatic. If an out-of-range condition in input level
occurs, it is indicated by blanking of the display digits and a
flashing plus or minus sign. The flashing plus sign indicates
the instrument input signal is too large. The flashing minus
sign indicates the instrument input signal is too small. Table
3-1 lists the minimum and maximum input levels and their
respective operating modes. Both frequency and lcvel
ranging occurs in either frequency measurements or level
measurements. Consequently, blanking of frequency digits
will occur if the level of the input signal is out-of-range.

Table 3-1. Input Levels.

Minimum Maximum
Operating Mode Level Level
Receive noise with tone 10 dBrn 85 dBrn
Receive message circuit noise 0dBrn 85 dBrn
Receive noise to ground 40 dBrn 125 dBrn
Receive tone, send level and all -70dBm +15dBm
frequency measurements

3-46. Monitor. The audio monitor provides the operator
audio indications of input signals. A monitor volume
control is available for regulation of the audio signal. Care

Table 3-2. Dial and Hold Operation.

Step Procedures
1. Turn the Test Set POWER on.
2. Press the HOLD OFF pushbutton.
3. Connect a linemans handset (butt-in) to the

DIAL terminals.

4, Set the FUNCTION switch to REC BRDG or
REC TERM for the black labeled terminals.

5. Set the IMP switch to the desired impedance.

6. Connect the line to the 310 jack or TIP RING

terminals labeled in black.

7. Press the HOLD DIAL pushbutton and dial
with the handset (butt-in).

8. Press the HOLD ON pushbutton to maintain
connection during test.
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should be taken not to usc the audio facility at maximum
volume for extended lengths of time while operating in the
battery mode. This causes a large drain on the battery.

3-47. OPERATION.

348. Tables 3-2 through 3-7 list the step-by-step proced-
ures for dial and hold operation, making level and noise
measurements, operating the Test Set send unit, and
making balance and transmission loss measurements. For a
detailed description of each of the controls used in these
procedures, refer to Paragraph 3-9. For power and warm-up
information, refer to Paragraph 3-6.

Table 3-3. Receive Tone Level and Frequency Measurements.

Step Procedures
1. Turn the Test Set POWER on.
2. Set the FUNCTION switch to REC BRDG of REC
TERM for desired input terminals.
3. Set the IMP switch for the desired input impedance.
4. Set the RECEIVE NOISE/TONE switch to the

NORMAL position.

5. If the display is too noisy to read, set the RECEIVE
NOISE/TONE switch to DAMPED.

6. Select the DISPLAY - MONITOR RECEIVE mode
(LEVEL or FREQ) desired.

7. Connect the line to be measured to the input
terminals chosen in Step 2.

Table 3-4, Message Circuit Noise and
Noise with Tone Measurements.

Step Procedures

1. Turn the Test Set POWER on.

2. Set the FUNCTION switch to REC BRDG or
REC TERM for desired input terminals.

3. Set the [IMP switch for the desired input
impedance,

4. Select the RECEIVE NOISE/TONE mode de-
sired (MESSAGE CIRCUIT or WITH TONE).

5. Select the desired weighting filter.

6. Press the DISPLAY-MONITOR RECEIVE

LEVEL pushbutton.

7. Connect the line to be measured to the input
terminals chosen in Step 2.
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resistor produces 40 dB of attenuation. To correct for this
loss, the controller supplies the display with a 40 dB
correction factor (see Paragraph 4-75).

4-35. In the MESSAGE CIRCUIT and the NORMAL and
DAMPED positions of the RECEIVE NOISE/TONE switch
the receive signal by passes the notch filter and load resistor.
This signal is applicd directly to the DISPLAY and MON-
ITOR switching networks.

Table 4-1. FET Switch Status for Input to Receive
Circuit and Automatic Ranging.

FET Switch Status

Display Switch

Positions Q300 Q301 Q302 Q304 Q308
Receive Level or
Receive Freqg Open Closed Open Open Closed
Pressed

Send Level or
Send Freq Closed Open Closed Closed Open
Pressed

4-36. Automatic Ranging Circuit.

4-37. Tone Measurements. The automatic measuring cir-
cuit compresses the 85 dBm dynamic range of the input
signal (+ 15 dBm to - 70 dBm) to a 15 dB dynamic range
required by the logger in the measuring circuit. This 15 dB
range is a changing dc level, proportional to approximately
+5dBm to - 10dBm. There is approximately 46 dB of
amplification between the ranging circuit and the logger,
therefore, the signal from the ranging circuit must be
maintained between - 41 dBm and - 56 dBm.

NOTE

The 46 dB amplification is nominal for 135
ohins input impedance and will varv for 600
ofums and 900 olums input impedance. In the
following description, the dBm levels given are
simplifications of the actual dBm levels from
instrument to instrument and mav vary + 4 dB.

Table 4-2. Input Signal Level vs. Range and Logger
Input Level.

input Signal Level Range Signal Level to Logger
+85dBrn +15dBm
:?g:g:: :12332 RO +5t0-10
:éggg:: - ggg: R1 +5t0-10
Igggg:: 12:::: R2 +5t0-10
a5 | - 26 abm s | 451010
:gggg:?\ ; 3233 _ [R4 +5to-10
:Sggg:: jgggg — RS +5to-10
:fggg:z ggggz : —R6 +5to-10
aden | eedem [TERT | wsree0

0dBrn | - 70dBm_ |_J
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4-38. The signal to the ranging circuit is applied to botha
resistive divider network and a 10 dB amplifier. The output
of the 10dB amplifier is applied to a second resistive
divider network. Each resistive divider network has four
outputs for a total of eight ranges (0 to 7) (Table 4-2). The
input signal is attenuated or amplified and attenuated to
provide a signal level between -45dBm and - 60 dBm.
Table 4-3 lists each range and its attenuation, amplification
and range code.

4-39. The signals from the resistive divider networks arce
applied to a range select block. The range select block
selects the desired signal from the resistive dividers and
applies this signal to a 4 dB amplifier. The 4 dB amplificr
increases: the - 45 dBm to - 60 dBm signal from the resistive
dividers to the required - 41 dBm to - 56 dBm. The selec-
tion is determined by a 4-2-1 binary signal from the
controller (Table 4-3).

Table 4-3. Range Codes, Attenuation and Gain.

Range Bits
Attenuation Gain
Range ARNG2 | ARNG1 | ARNGO (dB) (dB)
0 0 0 0 60
1 0 0 1 50
2 0 1 o] 40
3 0 1 1 30
4 1 0 0 30 10
5 1 0 1 20 10
6 1 1 0 10 10
7 1 1 1 ¢} 10

4-40. The binary code from the controller is determined by
the signal to the logger. If this signal is not between
+5 dBm and - 10 dBm, the controller will not receive the
proper signal from the measurement circuit and will change
the binary code. This will cause the runge select block to
either range up or down. The process repeats until the
proper signal is received by the controller. For a detailed
discussion on the measurement circuits refer to Paragraph
4-50.

Example 1:

I. Inputsignal level ... oo .. -7 dBm
2. Initial range position® ..o L oL 0
3. Attenuation (Table 4-3) ......... 60 dB
4. Output of select blocks ... ... -67 dBm
5. Output of 4 dB amplifier ...... -63 dBm
6. Inputtologger .............. - 17 dBm
7. Controller ranges down to range 1.

8. Attenuation (Table 4-3) ......... 50 dB
9. Output of select block ........ - 57 dBm
10. Output of 4 dB amplifier ...... - 53 dBm
I1. Inputtologger .............. - 7dBm

*The Test Set will always be in the
0 range position at instrument turn-on.

-7dBm is within the dynamic
range of the measuring circuit
(+5dBmto- 10 dBm).
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Example 2:

1. Inputsignallevel ............ -32dBm
2. Initial range position ............... 5
3. Attenuation (Table 4-3) . ........ 20 dB
Gain (Table 4-3) . ... il s 10 dB
4. Output of select block ........ -42 dBm
5. Output of 4 dB amplifier ...... -38 dBm
6. Inputtologger.............. + 8 dBm
7. Controller ranges up to range 4.
8.  Attenuation (Table 4-3) ......... 30 dB
Gain (Table 4-3) .. ...ttt 10 dB
9. Output of select block ........ -52dBm
10. Output of 4 dB amplifier ...... - 48 dBm
11. Inputtologger .............. - 2dBm

Example 3:

I. Inputsignallevel ............. -7dBm
2. Initial range position ............... 2
3. Attenuation (Table 4-3) ......... 40 dB
4. Output of select block ........ -47 dBm
5. Output of 4 dB amplifier ...... -43 dBm
6. Inputtologger.............. +3 dBm

441. Asindicated by Examples | and 3, there is an overlap
between ranges. A - 7 dBm signal can be measured with the
ranging circuit in either range 1 or range 2. The total
overlap between any two consecutive ranges is 5 dB. For
example, the signal of Examples | and 3 could be - 5 dBm
to - 10 dBm and either range 1 or range 2 would provide
the proper level to the logger (Table 4-2).

4-42. 1f the input signal is above + 15 dBm, the ranging
circuit will range to the top range (range O) and an
overrange condition will be displayed (flashing plus sign and
blanked digits). If the input signal is below - 70 dBm, the
ranging circuit will range to the bottom range (range 7) and
an underrange condition will be displayed (flashing minus
sign, and blanked digits).

4-43. Noise Measurements. Noise measurements are ranged
identically to the tone measurements. However, the O to
85 dBrn dynamic range is referenced to - 90 dBm so the
dBm dynamic range is - 90 dBm to - 5 dBm. This range is
20 dB lower than tone measurements, therefore, the signal
must be amplified 20 dB more between the ranging circuit
and the logger. There is 15 dB gain in the noise weighting
filters and 5 dB gain in the detector in the measuring
circuits. The total amplification between the ranging circuit
and the logger is 66 dB for noise measurements.

Example 4:

1. Inputsignallevel ............. -8 dBrn

In dBm, referenced to - 90 dBm . - 82 dBm
2. Range position .......... ... ... 7
3. Attenuation (Table 4-3) . ........ 0 dBm

Gain (Table4-3) . ............. 10 dBm
4. Output of select block ........ - 72 dBm
5. Output of 4 dB amplifier ...... - 68 dBm
6. Inputtologger .............. - 2dBm

44
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4-44. Noise Weighting Filters.

4-45. There are four noise weighting filters provided with
the Test Set (C-Message, 3 kHz Flat, 15 kHz Flat and
Program). The filter used is selected by the front panel
NOISE WEIGHTING switch. The noise weighting circuitry
consists of five active filters and the switching sequence
which determines the number of active filters used for each
weighting. All active filters are bypassed when the RE-
CEIVE NOISE/TONE switch is in the RECEIVE TONE
position or when one of the DISPLAY and MONITOR
SEND pushbuttons is pressed.

4-46. Bach active filter is a two-pole filter which utilizes
both positive and negative feedback. The positive feedback
is used to regulate the frequency response. The negative
feedback is used to control the gain.

4-47. Input Amplifier and Audio Amplifier.

4-48. The input amplifier is an operational amplifier which
provides approximately 40 dB of amplification in the
135 ohm position of the front panel IMP switch. Since all
level indications are in dBm the gain of the amplifier is
decreased slightly in the 600 ohm position and again in the
900 ohm position. This is accomplished by increasing the
negative feedback by switching in larger resistance to
ground in the amplifiers feedback line with the front panel
IMP switch.

4-49. The output of the input amplifier is applied to both
the measuring circuit and the audio amplifier. The audio
amplifier consists of an operational amplifier and a compli-
mentary driver stage for driving an 8 ohm speaker. A front
panel MONITOR VOLUME control regulates the amplifier
gain.

4-50. Measuring Circuits.

4-51. There are two classes of measurements performed by
the measuring circuits (frequency and level). The measuring
circuits transpose the frequency or level information of the
input signal to digital signals which are applied to the
controller and display circuits. A mnemonic dictionary is
included in Section VII (Tables 7-1, 7-2, and 7-3) for
explanation of the mnemonics used in the following
description.

4-52. Frequency Measurements. For frequency measure-
ments, the input signal is bufferred in the averaging
detector and applied to a sine-wave-to-square-wave con-
verter. The square wave output of the converter is applied
to a comparator in the phase-lock loop.

4-53. The phase-lock loop consists of a voltage controlled
oscillator (VCO), two dividing networks and a comparator
(see Figure 4-3). The VCO output signal (MFREQ) is
applied to the display circuitry for frequency display
information (see Paragraph 4-61) and to the dividing
networks. If the input frequency is greater than 10 kHz, the
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<+ 10 circuit is bypassed and only the + 2 circuit is used. If
the input signal is less than 10 kHz, both the + 10 and the
<+ 2 circuits are used. The selection of these circuits is
determined by the HI1OKIH and the H100K control signals
from the controller. The controller bases the decision on
the output frequency of the VCO (see Paragraph 4-64).

2 f IN—+ HIOO K
201 IN—HIOKH MFREQ
vCoO TODISPLAY
100K
f IN_lCOMPARATOR o
FROM ] e +10
SINE WAVE { HIOKH
TO SQUARE )
WAVE H
)
CONVERTER HIOKH AND HMIOOK
FROM CONTROLLER
3551-B- 3837

Figure 4-3. Phase-Lock Loop.

4-54. The output of the divide circuits is applied to the
comparator in the phase-lock loop where it is compared
with the signal from the sine- wave-to-square- wave con-
verter. Any phase difference between these two signals will
be developed as a dc error voltage and applied to the VCO
to correct its frequency. The frequency of the VCO will
therefore be equal to the input frequency multiplied by the
<+ number 2 or 20.

4-55. Level Measurements. There are two kinds of level
measurements made (noise level and tone level). The noise
level measurements use a quasi-rms detection process with a
two/second reading rate. The tone level measurements use
an average detection process with a reading rate of
10/second in the NORMAL position, and 2/second in
DAMPED. Average detection level measurements are also
performed for frequency measurements. This ensures the
level of the signal input is large enough for proper instru-
ment operation. Because there is no display of the level
information in frequency measurements, the level measure-
ment is performed very fast.

4-56. With both level measurements, the input signal is
applied to an averaging detector and a peak detector. The
output from the average detector is applied to a summer.
The output from the peak detector is applied to a FET
switch control. If the measurement to be made is a noise
level measurement, the FET switch control signal (LNOIS)
from the controller will be low. This will open the FET
switch allowing the output of the peak detector to be
applied to the summer. This increases the signal level to the
logger approximately 5 dB. If the measurement to be made
is a tone level measurement, LNOIS will be high and the
peak detector output will be grounded.

4-57. In noise level measurements, the two signals applied
to the summer from the peak detector and the averaging

Section IV

detector are summed to provide the quasi-rms signal. This
signal is then amplified, filtered and applied to a compara-
tor in the logger circuit. In tone measurements, the signal
applied to the summer from the averaging detector is
amplified, filtered and applied to the comparator in the
logger circuit.

4-58. The logger circuit consists of a comparator, a
reference voltage circuit and an integrating capacitor (sce
Figure 4-4). At the beginning of the measurement sequence
(To, Ts) the controller will set the HCAPD control signal
high, closing the FET switch. This will allow the integrating
capacitor to charge to the reference voltage. The controller
then sets HCAPD low, opening the FET switch (T, Tg).
The integrating capacitor discharges and the discharge
voltage is applied to the comparator. The comparator
compares the capacitive discharge signal with the signal
from the summer. When these two signals are equal in level,
the comparator will output a pulse (LXOVR) to the
controller (Ts, Tg).

4-59. The controller measures the period between setting
HCAPD low and receiving the LXOVR pulse. If LXOVR
occurs during the first 5 ms after HCAPD goes low (T -T,,
Te-T,), the controller will interpret this as an overload
condition and range the automatic ranging circuit up (see
Paragraph 4-36). If LXOVR occurs between 5 ms and
20ms after HCAPD goes low, (T,-Ts, T5-T,o), the
controller interprets this as a valid signal and uses the exact
time difference as the level information for the display (see
Paragraph 4-70). If LXOVR occurs after 20 ms from
HCAPD going low, the controller interprets this as an
underload condition and ranges the automatic ranging
circuit down.

4-60. As soon as LXOVR occurs, the controller will set
HCAPD high and the measurement cycle will repeat. As
noted on Figure 4-4, there is a 15 ms time interval in which
the controller will accept LXOVR for level information to
be displayed (T,-Ts, T;-T;o). This 15 ms time interval
represents the 15dB dynamic range of the measuring
circuit as noted in Paragraph 4-37. Refer to Paragraph 4-70
for level display description.

4-61. Display.

4-62. The display circuit consists of a data accumulator, a
display ROM, a seven segment decoder and the LED
display. The display circuit converts the information from
the analog circuits or the controller into a digital readout.
There are three display modes which correspond to the
different measurement modes (frequency, tone level and
noise level). For frequency measurements, the display
readout is in kHz with four digits. Frequency resolution in
the 10 kHz range is | Hz and in the 100 kHz range is 10 Hz.
For tone level measurements, the display readout is in dBm
with three digits and a resolution of 0.1 dB. For noise level
measurements, the display readout is in dBrn with two
digits and a resolution of 1 dBrn.

Rev. A 4-
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Figure 4-4. Logger.

4-63. The input signals for the display circuit are applied to
the data accumulator. The data accumulator consists of a
counter, data latches, a multiplexer, digit select decoder
and output buffers (see Figure 4-5). At the beginning of the
measurement, the controller will set the reset signal
(HCTRT) high to initialize the counter and the digit select
decoder.

DIGIT
BUFFER ACT IVATION
o w BUFFERS |—BCD oUT
DIGIT
180(:’2:‘1 SELECT MULTIPLEXER
DECODER

s

RESET COUNT

o

(HCTRT) COUNTER EXTEND
|00KHz———oJ'\C{';f—__J

MFREQ——0 ycrmo

355)-B-3838

Figure 4-5. Data Accumulator.
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4-64. Frequency Measurements. If the measurement to be
made is a frequency measurement, the controller will set
HCFRQ high and MFREQ (from the VCO in the measuring
circuits, see Paragraph 4-50) will be input to the counter.
The counter consists of four divide by 10 circuits. The
output of each circuit is a BCD number representing one
digit of the Test Set input frequency.

4-65. As noted in Paragraph 4-54, the MFREQ signal is
equal in frequency to the Test Set input frequency
multiplied by the divide number used. If, for example, the
input frequency to the Test Set is 1000 Hz, the MFREQ
frequency will be 20,000 Hz. This signal will be input to
the counter for 50 ms. A 20,000 Hz signal input for 50 ms
is equal to 1000 counts loaded into the counter. At the end
of the 50 ms time period, the controller will set the transfer
signal (HTXFR) high, storing the counter outputs in the
latches.

4-66. The 10 kHz scan signal will gate each BCD signal
from the latches, beginning with the most significant digit
first, through the multiplexer to the output. At the same
time that the 10 kHz scan gates the digits through the
multiplexer, the gating signal is output to the display as a
digit activation pulse.

4-67. The BCD output of the multiplexer is applied to the
display ROM (Figure 7-12) where the polarity of the BCD
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Section V

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains information and instructions
necessary for maintenance of the Test Set. Included are a
list of test equipment required, in-cabinet performance
tests, adjustment procedures and disassembly information.

5-3. RECOMMENDED TEST EQUIPMENT.

5-4, The equipment required for the maintenance of the
Test Set is listed in Table 5-1. If the recommended model is
not available, use a substitute that meets the required
specifications given in the table.

NOTE

Impedances matching networks are required to
match the 50 ohm output of the 33208 Syn-
thesizer used to supply the signals for these
performance tests and the Test Set input im-

pedances. Figure 5-1 shows the network config-
urations for each impedance.

5-5. TEST RECORD.

5-6. A Performance Test Record is provided at the end of
this section for the purpose of recording the Performance
Tests. This form lists all the Performance Tests and their
acceptable limits. The form can be removed from the
manual and retained as a permanent record. It may be
reproduced without written permission from Hewlett-
Packard.

NOTE

To ensure proper stabilization of all circuitry,
allow a 30 minute warm-up period for the Test
Set before beginning any performance tests or
adjustment procedures.

PERFORMANCE TESTS

5-7. PERFORMANCE TESTS.

5-8. The following performance tests compare the Test Set
operation with the specifications listed in Table 1-1. These
tests may be used for incoming inspection, periodic
maintenance or to determine operation after repair. If the
instrument fails to meet any of its specifications, perform
the adjustment procedures outlined in Paragraph 5-34.
During the Performance Tests, periodically vary the line
voltage + 10% with a power line transformer to determine
operation at various ac line voltages.

5-9. Receiver Level Accuracy.

5-10. This performance test determines if the Test Set
meets the Receiver Level Measurement accuracy specifica-
tions listed in Table 1-1. These specifications are listed
again in Table 5-2. The procedure for this performance test
uses an oscillator to supply the signals over the frequency
range and amplitude range specified. Where the accuracy
specification is * 0.1 dB, the oscillator signal is monitored
with an ac voltmeter to ensure proper Test Set input level.
The Test Set display indications are monitored to deter-
mine the Test Set accuracy.

Table 5-2. Receiver Level Measurement Accuracy.

FREQUENCY
10 kHz
40 Hz 100Hz 1 kHz | 20 kHz 60 kHz
+15 -
1 +0.1dB +0.3
3 dB
m £ 0.5
w3040
> oB
- 05
+ 0.

5 +0.3dB dB
a -65 o
z

70 T

500 Hz

135 2 Impedance not specified below 500 Hz and - 65 dBm

a. Connect the equipment as shown in Figure 5-2.
b. Set the Test Set front panel controls as follows:
HOLD ... OFF
FUNCTION
(Black Input/Output Terminals) . REC TERM

Rev. A 5-1
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BALANCE BOX CONNECTOR

1 INSULATED

FROM BOX

AL N4

ll r7°
|
|
|

o |

3551A- 8- 3996

135 OHM:
R1=17.4 2, 1% 06984364
R2 =68 £, 1% 0757-0397

600 OHM:
R1 =250 £, 1% 0698-3241
R2 =300 2, 1% 0757-1108

900 OHM:
R1 =400 2, 1% 0698-7321
R2 =450 2, 1% 0698-7089

Figure 5-1. Impedance Box.

RECEIVE

NOISE/TONE. . ... ... .. TONE NORMAL
DISPLAY & MONITOR ... RECEIVE LEVEL
IMP .. 135
POWER........ ... it ~ AC

¢. Adjust the 3320B for an output frequency of 500 Hz
and an output signal level, monitored on the ac voltmeter,
of 1.84V ac.

d. The Test Set display should indicate + 14.0 dBm
+ 0.1 dB.

e. Repeat Steps c and d for the frequency settings listed
in Table 5-3 under 135 impedance. The Test Set display

PERFORMANCE TESTS

Model 3551 A

Table 5-3. Receiver Level Accuracy Test Frequencies.

Impedance
135 600 900
. | 500 Hz

& 1 kHz 100 Hz 100 Hz
3 10 kHz 1 kHz 1 kHz
g 20 kHz 10 kHz 10 kHz
i 40 kHz 20 kHz 20 kHz
60 kHz 40 kHz 40 kHz
60 kHz 60 kHz

indications and tolerances are listed in Table 5-4 in the
column Input Level Settings, 1.84 V ac.

f. Repeat Steps ¢, d and e for the input level settings
(under 135) and Test Set display indications listed in Table
5-4. For settings below a -23 dBm, disconnect the ac
voltmeter and set the 3320B output level to the dBm set-
tings listed under oscillator settings in Table 5-4.

g. Repeat Steps ¢, d, e and f for the 600 and 900
positions of the Test Set front panel IMP control. Use the
600 ohm and 900 ohm impedance box in series with the
3320B output.

511. Transmitter Level Accuracy.

5-12. This performance test determines if the Test Set
meets the Transmitter Level Accuracy specifications listed
in Table 1-1. The specifications are listed again in Table 5-5.
During normal operation to set the Test Set output signal
level, the send oscillator output is internally applied to the
receive circuits and indicated by the Test Set display. The
send oscillator level controls are adjusted until the display

TRANSMISSION TEST SET

FREQUENCY SYNTHESIZER
hp 33208 hp 3591A
oo S oo o
I é @LL 3 [@’)[ 1T I @ l
1 § S  S— © 1350 § o O @
O © 0 © IMPEDANCE
o o D 5] 02 O O
(P (SEE FIGURE 5-1) @ © @
355IA-B~ 3912
CONPOECT { L s I—q)
SYMTHESIZER | |
>ROUND 1 [ mg[w
|
AC VOLTMETER
hp 3490A
[ [y s—
[S======]
° O 00099

Figure 5-2. Receive Level Accuracy Test Setup.
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Table 5-4. Receiver Level Accuracy Test Specifications.

Input Level Settings Test Set Display
(AC Voltmeter, V ac) For Frequencies of For Frequencies of
135 600 900 100 Hz to 20 kHz 40 kHz and 60 kHz
1.84 3.88 475 +14.0 £ 0.1 +14.0 £ 0.3
1.46 3.08 3.78 +120 +0.1 +120 +£0.3
1.16 2.45 3.00 +10.0 £ 0.1 +10.0 + 0.3
0922 195 2.38 + 8.0 +0.1 + 8003
0.733 1.55 1.89 + 6.0 0.1 + 6.0 +03
0.582 1.23 1.60 + 40 £ 01 + 40 +03
0.462 0975 1.19 + 20 +0.1 + 2.0+03
0.367 0.775 0.949 00 x0.1 00 +03
0.260 0.548 0.672 3.0 +0.1 - 3.0+03
0.0823 0.173 0212 30+0.1 -13.0+03
0.0260 0.0548 0.0672 30 0.1 -230+03
(synthesizer settings dBm)
-28.7 -22.2 -204 - 33.0+03 - 33.0+05
-38.7 -322 -30.4 43.0 + 03 - 430 +05
-48.7 -422 -404 -53.0+03 -530+05
-58.7 -52.2 -504 630 + 0.3 - 630 £05

indicates the desired output level. For this reason, the level
accuracy of the Test Set output is determined by the
accuracy of the receive circuits. These circuits were tested
in the previous performance test. It is only necessary, in
this procedure, to test the frequency response of the Test
Set output transformer and the overall range of the send
oscillator level controls. The procedure uses a 3490A ac
voltmeter to monitor the Test Set output signal at
+ 10 dBm over the specified frequency range. The range of
the output level controls is then checked using the Test Set
display.

a. Connect an ac voltmeter to the blue input/output
terminals. Connect a 135 ohm resistor across these termi-
nals.

b. Set the Test Set front panel controls as follows:

HOLD .ttt e i OFF
FUNCTION

(Blue Input/Output Terminals) ....... SEND
IMP o e 135
SEND FREQUENCY RANGE Hz. . . . . 40 - 1K
SEND LEVEL RANGE dBm.. . . . .. Oto+10
DISPLAY & MONITOR ....... SEND FREQ
POWER .....cciiiiiiiiiiiiin e ~ AC

Table 5-5. Transmitter Level Measurement Accuracies.

FREQUENCY

40 Hz 100 Hz 1kHz 4kHz 60 kHz
_+10 +
5
T +05 + 0.5
> dB +0.2dB dB
5
w -30
pr
'_
) +1 1
& dB +0.3dB dB
2
o]

-60 T

500 Hz

135 2 Impedance not specified below 500 Hz

c. Adjust the Test Set FREQUENCY vernier control for
a Test Set display indication of 0.500 kHz.

d. Set the Test Set front panel DISPLAY & MONITOR
control to SEND LEVEL.

e. Adjust the Test Set front panel SEND LEVEL vernier
for a Test Set display of + 10.0 dBm.

f. The 3490A indication should be 1.16 Vrms + 0.03 V
rms.

g. Repeat Steps ¢, d, e and f for the frequency settings
listed in Table 5-3 under 135S impedance. For frequencies
above 4 kHz, the 3490A tolerance should be £ 0.07 V rms.

h. Adjust the Test Set front panel SEND LEVEL
vernier fully CW. The Test Set display indication should be
greater than + 10.0 dBm.

i. Set the Test Set front panel SEND LEVEL RANGE
dBm control to the - 10 to O position. The Test Set display
indication should be greater than 0.0 dBm.

j. Repeat Step i for each of the remaining positions of
the Test Set front panel SEND LEVEL RANGE dBm
control. At each setting the Test Set display indication
should be greater than the top indication of the range
control position.

k. Set the Test Set front panel SEND LEVEL vernier
fully CCW and the SEND LEVEL RANGE dBm control to
the - 60 to - SO position. The Test Set display indication
should be less than - 60.0 dBm.

. Set the Test Set front panel SEND LEVEL RANGE
dBm control to the - 50 to -40 position. The Test Set
display indication should be less than - 50.0 dBm.

m. Repeat Step I for each of the remaining positions of
the Test Set front panel SEND LEVEL RANGE dBm

Rev. A 5-3



Section V

PERFORMANCE TESTS

Model 3551A

FREQUENCY SYNTHESIZER

hp 33208
) R S S S i
©®@ © @ @
8 S S —
© @ @ ©
un} a=} (P

TRANSMISSION TEST SET
hp 355IA

f_ - r!‘ J 3551A-8-3913
Lot o—
L_
600N
IMPEDANCE

X
(SEE FIGURE 5-1)

Figure 5-3. Frequency Accuracy Test Setup.

control. At each settfng the Test Set display indication
should be less than the bottom indication of the range
control position.

5-13. Receiver Frequency Accuracy.

S-14. This performance test determines if the Test Set
meets the Receiver Frequency Measurement Accuracy
Specification listed in Table I-1. The specification is * |
count. The procedure uses a 3320B Oscillator to supply the
signals over the frequency range of the Test Set.

a. Connect the equipment as shown in Figure 5-3.

b. Set the Test Set front panel controls as follows:

HOLD . ... oo OFF
FUNCTION

(Black Input/OQutput Terminals) . REC TERM
IMP . 600
RECEIVE

NOISE/TONE. ... ... ... TONE NORMAL
DISPLAY & MONITOR . ...RECEIVE FREQ
POWER ... ... .. ... oo ~ AC

¢. Set the 3320B frequency to 40 Hz.

d. The Test Set display should indicate 0.040 kHz
+0.001 kHz.

¢. Repeat Steps ¢ and d for the frequency settings and
tolerances listed in Table 5-6.

Table 5-6. Receiver Frequency Accuracy Test Frequencies
and Specifications.

Synthesizer Test Set

Frequency Display
100 Hz 0.100 + 0.001
1 kHz 1.000 + 0.001
10 kHz 10.00 + 00.01
20 kHz 20.00 + 00.01
60 kHz 60.00 + 00.01

5-4 Rev. A

5-15. Transmitter Frequency Accuracy.

5-16. This performance test determines if the Test Set meets
the transmitter Frequency Accuracy specification listed in
Table 1-1. The specification is + 1 count. Under normal
operation, to set the Test Set output frequency, the send
oscillator output is internally applied to the receive circuits
and indicated by the Test Set display. The send oscillator
frequency controls are adjusted until the display indicates
the desired frequency. For this reason the frequency
accuracy of the Test Set output is determined by the
receive circuits. These circuits were tested in the previous
performance test. It is only necessary, in this test, to check
the overall range of the send oscillator frequency controls.
The procedure uses the Test Set display to monitor the
frequency at the top and bottom of each range.

a. Set the Test Set front panel controls as follows:

SEND FREQUENCY RANGE Hz. .. . 40-1K

SEND LEVEL RANGE dBm . . . . .. Oto+10
DISPLAY & MONITOR . . . . ... SEND FREQ
POWER. .. ... ... ... .. ... ..... ~ AC

b. Adjust the Test Set SEND FREQUENCY vernier
fully CCW. The Test Set display indication should be less
than 0.040 kHz.

c. Adjust the Test Set SEND FREQUENCY vernier
fully CW. The Test Set display indication should be greater
than 0.600 kHz.

d. Set the Test Set SEND FREQUENCY RANGE Hz
control to the 200 -6 K position. The Test Set display
indication should be greater than 6.000 kHz.

e. Adjust the Test Set SEND FREQUENCY vernier
fully CCW. The Test Set display indication should be less
than 0.200 kHz.

f. Set the Test Set SEND FREQUENCY RANGE Hz
control to the 2 K -60 K position. The Test Set display
indication should be less than 2.000 kHz.
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g. Adjust the Test Set SEND FREQUENCY vernier
fully CW. The Test Set display indication should be greater
than 60.00 kHz.

5-17. Noise Weighting Filters Response.

5-18. This performance test determines if the Test Set
meets the Weighting Filters Response specifications listed in
Table 1-1. The specifications conform to the Bell System
Technical Reference PUB 41009. This performance test
uses the 3320B Synthesizer to provide the signal and the
Test Set display is used to monitor the filter accuracies.

NOTE

This performance test uses two groups of
tables. Group 1, consisting of Tables 5-8, 5-10,
and 5-12, will be used with Test Sets which
contain A or B revisions of the A1 board. Part
No. 03551-66501. Group 2, consisting of
Tables 5-7, 5-9, and 5-11, will be used with C
revisions or higher boards.

a. Connect the 3320B through the 600 ohm impedance
box to the Test Set black input/output terminals.

b. Set the Test Set front panel controls as follows:

HOLD .« .t ii e OFF
FUNCTION

(Black Input/Output Terminals) . REC TERM
IMP .o e 600
RECEIVE

NOISE/TONE. . .. ... ... TONE NORMAL
NOISE WEIGHTING ......... C MESSAGE
DISPLAY & MONITOR ... RECEIVE LEVEL
POWER . ... ... .. ... .. ~ AC

¢. Connect a ground lead from the input side of the im-
pedance box to the Test Set chassis ground.

d. Adjust the 3320B to a frequency of | kHz at an amp-
litude of - 7.0 dBm. Verify a Test Set display of 83 dBrn.

NOTE

If the Test Set display is not 83 dBrn, adjust
the synthesizer output level until the display is
correct. This reference input must be maintain-
ed during the entire test (Table 5-7). If your
instrument requires the use of Table 5-8, the
synthesizer output deviation from -7 dB must
be maintained throughout the test.

e. Adjust the 3320B to a frequency and amplitude
level settings shown in Table 5-7. After each synthesizer ad-
justment compare the Test Set Display to the readings
shown in the Indication and Tolerances column.

NOTE

Test Sets containing the A or B revision of the
Al board will not be able to display the third
digit. These Test Sets should perform the C
Message performance tests using Table 5-8.

PERFORMANCE TESTS
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f. Set the Test Set front panel NOISE WEIGHTING
control to the 3 kHz Flat position.

Table 5-7. Noise Weighting Filter, C Message.

{For Expanded Display)

Test Set Display
Synthesizer | Synthesizer Indication and
Level Frequency Tolerances (dBrn)
(dBm) (Hz) C Message
-7.0 60 27.3 +2dB
-7.0 100 405 +2dB
-7.0 200 57 +2dB
-7.0 300 66.5 + 2dB
-7.0 400 716 £+ 1dB
-7.0 500 75.5 + 1dB
-7.0 600 78.3 £+ 1dB
-7.0 700 80.3 + 1dB
-7.0 800 81.5 +1dB
-7.0 900 82.4 +1dB
7.0 1,000 83 dB REF
7.0 1,200 828 +1dB
7.0 1,300 825 +1dB
7.0 1,500 82 +1dB
7.0 1,800 81.7 £+ 1dB
7.0 2,000 81.7 +1dB
7.0 2,500 81.6 +1dB
7.0 2,800 81.1 +1dB
7.0 3,000 805 + 1dB
7.0 3,300 77.8 £2dB
7.0 3,500 75.4 +2dB
7.0 4,000 68.5 + 3dB
7.0 4,500 615 + 3dB
7.0 5,000 545 + 3dB
7.0 10,000 < 41 dB
7.0 40,000 < 23dB

Table 5-8. Noise Weighting Filter, C-Message.

Test Set Display
Synthesizer Synthesizer Indication and Tolerances

Level Freguency (dBrn)
(dBM™) (Hz) C-Message
-73 60 27 +2dB
-75 100 40 + 2dB
-7.0 200 57 +2dB
-7.5 300 66 + 2dB
-76 400 71 £+ 1dB
-75 500 75 + 1dB
-7.3 600 78 + 1dB
-7.3 700 80 + 1dB
-75 800 81 + 1dB
-74 900 82 + 1dB
-7.0 1000 83 REF
-78 1200 82 + 1dB
-75 1300 82 +1dB
-7.0 1500 82 + 1dB
-7.7 1800 81 + 1dB
-7.7 2000 81 + 1dB
-7.6 2500 81 + 1dB
-7.1 2800 81 + 1dB
-75 3000 80 + 1dB
-7.8 3300 77 £+ 2dB

74 3500 75 + 2dB

75 4000 68 + 3dB
-7.5 4500 61 + 3dB
-75 5000 54 + 3dB
-7.0 10,000 < 41
-7.0 40,000 <23

Rev. A
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g. Adjust the 3320B to a frequency of 1 kHz at an amp-
litude of - 8.0 dBm. Verify a Test Set display of 82 dBrn.

NOTE

If the Test Set display is not 82 dBrn, adjust
the synthesizer output level until the display is
correct.. This reference input must be maintain-
ed during the entire test (Table 5-9). If your
instrument requires the use of Table 5-10, the
svnthesizer output deviation from - 8 dB must
be maintained throughout the test.

h. Adjust the 3320B to the frequency and amplitude
level settings shown in Table 5-9. After each oscillator ad-
justment compare the Test Set display to the readings
shown in the table.

NOTE
Test Sets containing the A or B revision Al

board should perform the 3 kifz Flat perfor-
mance tests using Table 5-10.

Table 5-9. Noise Weighting Filter, 3 kHz Flat, 15 kHz Flat.

(For Expanded Display)

Test Set Display
. . and
sy”g:f;'lzer ii:;:‘if"gjr Tolerances (dBrn)
{dBm) (Hz)} 3 kHz Flat 15 kHz Flat
-8.0 60 82 +2dB 82 +2dB
-8.0 250 82 +1dB 82 +1dB
-8.0 1,000 82 REF 82 REF
-8.0 2,000 81.56 +2dB
-8.0 2,500 80.5 +2dB
-8.0 3,000 79 + 3dB
-8.0 10,000 81.2 +2dB
-8.0 15,000 79 +3dB
-8.0 20,000 758 + 3dB
-8.0 30,000 < 42dB 69.7 + 3dB
-8.0 60,000 < 30dB < 57 dB

Table 5-10. Noise Weighting Filters, 3 kHz Flat, 15 kHz Flat.

PERFORMANCE TESTS
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j. Adjust the 3320B for a frequency of 1 kHz at an
amplitude of - 8.0 dBm. Verify a Test Set display of
82 dBrn.

k. Repeat Step h for the 15 kHz Flat position.

I. Set the Test Set front panel NOISE WEIGHTING
control to the PROGRAM position.

m. Adjust the 3320B for a frequency of 1 kHz at an
amplitude of - 16.0 dBm. Verify a Test Set display of
+ 74 dBrn.

NOTE

If the Test Set display is not 74 dBrn, adjust
the synthesizer output level until the display is
correct. This reference input must be maintain-
ed during the entire test (Table 5-11). If your
instrument requires the use of Table 5-12, the
synthesizer output deviation from - 16 dB must
be maintained throughout the test.

n. Adjust the 3320B to the frequency and amplitude
level settings shown in Table 5-11. After each oscillator ad-
justment compare the Test Set display to the readings
shown in the table.

NOTE
Test Sets containing the A or B revision Al

board should perform the Program Performance
Tests using Table 5-12.

Table 5-11. Noise Weighting Filter Program.
(For Expanded Display}

Test Set Display
Synthesizer Synthesizer Indication and Tolerances
Level Frequency (dBrn)
(dBm) (Hz) 3 kHz Flat 15 kHz Flat
-8.0 60 82 +2dB 82 +2dB
-8.0 250 82 +1dB 82 + 1dB
-8.0 1000 82 REF 82 REF
-85 2000 81 £+ 2dB
-85 2500 80 + 2dB
-80 3000 79 + 3dB
-8.2 10,000 81 +2dB
-8.0 15,000 79 + 3dB
-8.8 20,000 75 + 3dB
-8.7 30,000 <42 69 + 3dB
-80 60,000 < 30 <57
i. Set the Test Set front panel NOISE WEIGHTING

control to the IS kHz Flat position.

5-6 Rev. A

Test Set Display
Oscillator Oscillator Indication and
Level Frequency Tolerances (dBrn)
(dBm) (Hz) Program
-16.0 100 47.7 + 2dB
-16.0 200 56.7 + 2dB
-16.0 300 61.8 £2dB
-16.0 400 65 +2dB
-16.0 500 67.4 £ 1dB
-16.0 600 69.3 + 1dB
-16.0 700 70.8 £+ 1dB
-16.0 800 72 +1dB
-16.0 900 73.2 +1dB
-16.0 1,000 74 REF
-16.0 1,500 772 +1dB
-16.0 2,000 788 + 2dB
-16.0 2,500 79.6 + 2dB
-16.0 3,000 80 +2dB
-16.0 4,000 80.5 + 2dB
-16.0 5,000 805 + 3dB
-16.0 6,000 804 + 3dB
-16.0 7,000 79.8 + 3dB
-16.0 8,000 78 +4dB
-16.0 9,000 725 + 4dB
-16.0 10,000 655 +4dB
-16.0 20,000 < 56 dB
-16.0 60,000 < 41dB
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5-19. Receiver Noise Accuracy.

5-20. This performance test determines if the Test Set
meets the Receiver Noise Measurement Accuracy Specifica-
tions listed in Table 1-1. The specifications are:
Message circuit noise:
+1dB (+ 20 dBrn to + 85 dBrn).
+ 2 dB (0 dBrn to + 20 dBrn).
Noise-with tone:
+ 1 dB(+20dBrn to + 85 dBrn).
+2dB(+ 10dBrn to + 20 dBrn).
Noise-to-ground:
+ 1 dB(+ 60 dBrn to + 125 dBrn).
+2 dB (+ 40 dBrn to + 60 dBrn).

This performance test uses a 3320B Oscillator to supply a
reference signal at levels through the dynamic range of the
Test Set.

a. Connect the 3320B through the 600 ohm impedance
box to the Test Set black input/output terminals.

Table 5-12. Noise Weighting Filter, Program.

] . Test Set Display
Synthesizer Synthesizer Indication and Tolerances
Level Frequency (dBrn)

(dBm) (Hz) Program
-18.7 100 48 + 2dB
-15.7 200 57 + 2dB
-15.8 300 62 + 2dB
-16.0 400 65 + 2dB
-16.4 500 67 + 1dB
-16.3 600 69 + 1dB
-158 700 71 £+ 1dB
-16.0 800 72 + 1dB
-16.2 900 73 + 1dB
-16.0 1000 74 REF
-16.2 1500 77 + 1dB
-15.8 2000 79 + 2dB
-15.6 2500 80 + 2dB
-16.0 3000 80 + 2dB
-155 4000 81 +* 2dB
-15.5 5000 81 + 3dB
-16.4 6000 80 + 3dB
-158 7000 80 + 3dB
-16.0 8000 78 + 4dB
-15.5 9000 73 £+ 4dB
-15.5 10,000 66 + 4dB
-15.0 20,000 < 56
-16.0 60,000 <41

b. Set the Test Set front panel controls as follows:

HOLD. . ... ... .. OFF
FUNCTION (Black Input/

Output Terminals). . .. .. ... .. REC TERM
IMP . .. 600
RECEIVE

NOISE/TONE. . . . . .. MESSAGE CIRCUIT
NOISE WEIGHTING . . .. .. ... 3 kHz FLAT
DISPLAY & MONITOR . . . RECEIVE LEVEL
POWER. .. ... ... ... ... ...... ~ AC

PERFORMANCE TESTS
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¢. Adjust the 3320B for 1 kHz and + 3.90 dBm. The
Test Set display should indicate + 83 dBrn = 1 dB.

d. Set the 3320B to -6.10 dBm. The Test Set display
should indicate 73 dBrn £ 1 dB.

e. Repeat Step d for the 3320B output level settings
and Test Set display indications and tolerances listed in
Table 5-13.

f. Set the 3320B output level to + 3.90 dBm. Ground
the Test Set GROUND terminal to earth ground.

g. Set the Test Set front panel RECEIVE NOISE/TONE
control to the TO GROUND position. The Test Set display
should indicate + 83 dBrn + 1 dB.

h. Adjust the 3320B frequency to 400 Hz.

i. Set the Test Set front panel RECEIVE NOISE/TONE
control to the WITH TONE position. The Test Set display
indication should be + 83 dBrn + 1 dB.

j. Adjust the 3320B for 1700 Hz. The Test Set display
indication should be + 83 dBrn + 1 dB.

k. Repeat Steps d and e.

. Adjust the 3320B to 995 Hz and + 3.90 dBm. The
Test Set display indication should be less than 33 dBrmn.

m. Repeat Step 1 for a 3320B frequency setting of
1025 Hz.

n. Adjust the 3320B to 862 Hz and + 3.90 dBm. The
Test Set display indication should be at least 80 dBrn.

0. Repeat Step n for a 3320B frequency of 1182 Hz.

Table 5-13. Receiver Noise Accuracy Test Levels
and Specifications.

Synthesizer Qutput Test Set Display
Level (dBm) Indication and Tolerances
-16.10 +63dBrn + 1dB
-26.10 +53dBrn + 1dB
- 36.10 +43dBrn + 1dB
-46.10 +33dBrn + 1dB
-56.10 +23dBrn + 1dB
-66.10 +13dBrn + 2dB

5-21. Transmitter Harmonic Distortion.

5-22. This performance test determines if the Test Set
meets the Transmitter Harmonic Distortion specifications
listed in Table 1-1. The specifications list the harthonic
distortion in two categories—total harmonic distortion from
40 Hz to 20 kHz and discrete harmonics from 100 Hz to
4 kHz. The total harmonic distortion specifications are
>-50dB below reference from 100 Hz to 4 kHz and
>- 40 dB below reference from 40 Hz to 100 Hz and 4 kHz
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to 20 kHz. The discrete harmonic distortion specification is
>.55dB below reference from 100 Hz to 4 kHz. The
harmonic distortion specification for the 1004 Hz hold
tone is >-60dB below reference for total harmonic
distortion.

5-23. This performance test uses the 331A distortion ana-
lyzer to test the total harmonic distortion and a wave analy-
zer to test the discrete harmonic distortion.

a. Connect the 331A to the Test Set blue input/output
terminals. Connect a 135 ohm resistor across the distortion
analyzer input terminals.

b. Set the Test Set front panel controls as follows:

HOLD ... .. i OFF
FUNCTION

(Blue Input/Output Terminals) .. ..... SEND
IMP . . 135
SEND FREQUENCY RANGE Hz. . . .. 40 - 1K
SEND LEVEL RANGE dBm ...... Oto+ 10
DISPLAY & MONITOR ....... SEND FREQ
POWER . ... ..o ~ AC

¢. Adjust the Test Set SEND FREQUENCY vernier fora
Test Set display indication of 40 Hz.

d. Adjust the Test Set SEND LEVEL vernier for a
convenient reference on the distortion analyzer meter.

e. Using the procedures outlined in the distortion
analyzer’s Operating and Service manual, measure the
distortion of the Test Set output signal. The distortion
should be more than 40 dB below the reference set in Step
d.

f. Repeat Step e for the frequencies and specifications
listed in Table 5-14.

g. Disconnect the 331A and connect the 3591A Selec-

tive Voltmeter to the Test Set blue input/output terminals.
Set the 3591A input impedance to 135 ohms.

Table 5-14. Transmitter THD Test Frequencies
and Specifications.

Test Set Specification
Freguency (dB Below Reference)

60 Hz > 40
100 Hz > 50
500 Hz > 50
1 kHz > 50
2 kHz > 50
4 kHz > 50
10 kHz > 40
15 kHz > 40
20 kHz > 40
1004 Hz Hold Tone > 60

h. Using the procedures outlined in the 3591A Opera-
ting and Service Manual, measure the second, third and
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fourth harmonics of each of the frequencies listed in Table
5-15. The 3591A indications for all harmonics should be
more than 55 dB below the reference.

Table 5-15. Transmitter Discrete Harmonic Distortion
Test Frequencies.

Test Set
Frequency

100 Hz

500 Hz
1 kHz
2 kHz
4 kHz

5-24. Bridging Loss.

5-25. This performance test determines if the Test Set
meets the Bridging Loss specification listed in Table 1-1.
The specification is < 0.2 dB. In this performance test a
3320B oscillator output is applied to a 3490A AC Volt-
meter loaded by 900 ohms and a reference voltage is set up
on the ac voltmeter. The input impedance of the Test Set is
then bridged across the reference impedance to determine
the bridging loss.

a. Connect the equipment as shown in Figure 54 with
the Test Set disconnected.

b. Set the Test Set front panel controls as follows:

HOLD ..o ie i i e OFF
FUNCTION

(Black Input Terminals) ....... REC BRDG
POWER ..... ..ot ~ AC

¢. Adjust the 3320B output for 100 Hz and a voltmeter
indication of 1.000 V ac.

d. Connect the Test Set leads across the ac voltmeter
input leads and the 900 ohm resistor. The ac voltmeter indi-
cation should not vary more than 20 mV ac.

e. Adjust the 3320B for 20 kHz. The voltmeter indica-
tion should not vary more than 20 mV ac.

f. Adjust the 3320B for 60 kHz. The voltmeter indica-
tion should not vary more than 20 mV ac.

5-26. Return Loss.

5-27. This performance test determines if the Test Set
meets the Return Loss specification in Table 1-1. The
specification is greater than 30 dB below reference from
500 Hz to 60 kHz for 135 ohm impedance and greater than
30 dB below the reference from 40 Hz to 20 kHz for the
600 ohm and 900 ohm impedance. To perform this test, it
is necessary to construct a balanced bridge utilizing 0.1%
resistors for each of the Test Set impedances. The bridge is
shown in Figure 5-5. This performance test substitutes the
impedance of the Test Set for a short in one leg of the
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Figure 5-4. Bridging Loss Test Setup.

bridge. The short simulates maximum return loss. The
difference veltage between the reference set while the short
is in the bridge and when the Test Set impedance is placed
in the bridge determines the return loss for the Test Set.

1. Connect the equipment as shown in Figure 5-5 using
135 ohm resistors in the bridge.

NOTE
The leads for the Test Set should be short clip
leads and should be kept away from each other
and from other leads. Keep all instruments
away from other instruments in the test setup
that may be referenced to earth ground.

b. Set the Test Set front panel controls as follows:

HOLD ...t ee OFF
FUNCTION

(Black Input/Output Terminals) . REC TERM
IMP .. 135
POWER .. ... ...t ~ AC

¢. Close SI in the test setup. Adjust the 3320B for
1 kHz and 1.000 V ac indication on the 3490A.

d. Open SI in the test setup. The indication on the
3490A should be less than 0.03 V ac.

e. Disconnect R4 in the test setup and connect the Test
Set black input terminals in its place.

f. Close S1 and recheck the reference indication on the
ac voltmeter. Open S1. The 3490A indication should be less
than 0.031 V ac.

g. Tune the 3320B from 500 Hz to 60 kHz. The 3490A
indication should remain less than 0.031 V ac. If at any fre-
quency the voltage indication is out of specification,
recheck the reference voltage at that frequency.

h. Repeat Steps ¢ through g with the Test Set front
panel IMP control in the 600 and 900 position. Use 600
ohm and 900 ohm resistors for the bridge circuitry

FREQUENCY SYNTHESIZER
hp 33208

TRANSMISSION TEST SET
hp 355I1A

|

AC VOLTMETER

ces ] aocan

hp 3490A

@
ﬁ)@ D OO@
©

T — P L 8
OTiITo ®
o ©® Py o o es1-6 o O
hptI004A
LINE-MATCHING h
TRANSFORMER WI shoaT
LEADS
3551A-B-39I5
e
_____ N

Figure 5-5. Return Loss Test Setup.
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a TRANSMISSION TEST SET
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Figure 5-6(a,b). Receiver Balance Test Setup.

respectively. In Step g, tune the 3320B from 40 Hz to
20 kHz. All 3490A indications should be less than 0.031 V

ac.
5-28. Longitudinal Balance.

5-29. This performance test determines if the Test Set
meets the Longitudinal Balance specification listed in Table
1-1. The specification is greater than 60 dB below reference
at 6 kHz for the receive mode and greater than 50 dB below
the reference at 6 kHz for the send mode. Both the receiver
balance and the transmitter balance are checked.

5-30. The procedure for the receiver balance usesa 3320B
oscillator to supply an unbalanced signal to the Test Set
balanced input. This supplies the Test Set with a maximum
unbalance for a reference. The same signal is then applied
equally between the Test Set input terminals and refer-
enced to the Test Set ground. The difference between these
signals as read on the Test Set display is the receiver
balance.

5-31. The transmitter balance is tested in the same way ex-

cept the Test Set serves as the oscillator and a 3490A ex-
ternal ac voltmeter serves as the monitor.

Receiver:

a. Connect the equipment as shown in Figure 5-6(a).

5-10 Rev. A

b. Set the Test Set front panel controls as follows:

HOLD ... it e OFF
FUNCTION

(Black Input/Output Terminals) . REC BRDG
IMP ... 600
RECEIVE

NOISE/TONE. . . .. ... .. TONE NORMAL

DISPLAY & MONITOR ... RECEIVE LEVEL
POWER ~ AC

¢. Adjust the 3320B output for 6 kHz and a Test Set
display indication of 0.0 dBm.

d. Connect the test equipment as shown in Figure
5-6(b).

e. The Test Set display indication should be greater
than 60 dB below the 0.0 dBm reference of Stepc.

Transmitter:

a. Connect the 3490A to the Test Set blue input/output
terminals. Connect a 135 ohm resistor across the Test Set
terminals.
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Figure 5-7. Transmitter Balance Test Setup.

b. Set the Test Set front panel controls as follows:

HOLD . ... .. OFF
FUNCTION

(Blue Input/Output Terminals) .. ... .. SEND
IMP ... 135
SEND FREQUENCY RANGEHz .. 2K-60K
SEND LEVEL RANGE dBm ...... Oto+10
DISPLAY & MONITOR . ... ... SEND FREQ
POWER ........ ... ... ~ AC

c. Adjust the Test Set SEND FREQUENCY vernier for
6 kHz on the Test Set display.

d. Adjust the Test Set SEND LEVEL for a 1.00 V ac
indication on the 3490A.

e. Connect the equipment as shown in Figure 5-7. Use
two 67.5 ohm resistors for R1 and R2.

f. The ac voltmeter indication should be less than
3.0 mV ac.

g. Repeat Steps a through f for the 600 and 900
positions of the Test Set IMP control. For the 600 position,
use a 600 ohm resistor in Step a and two 300 ohm resistors

in Figure 5-7 for R1 and R2. For the 900 position use a
900 ohm resistor in Step a and two 450 ohm resistors in
Figure 5-7 for R1 and R2.

5-32. Hold Current.

5.33. This performance test determines if the Test Set
meets the hold circuit specification listed in Table 1-1. The
specification is greater than 24 milliamps. This performance
test uses a 6215A dc power supply to supply the current
for the holding circuit.

a. Connect the equipment as shown in Figure 5-8 with
the Test Set disconnected.

b. Set the 6215A supply to + 12 V as indicated by the
dc voltmeter.

¢. Connect the Test Set. Press the Test Set front panel
HOLD ON pushbutton and set the FUNCTION (black
input/output terminal) to REC BRDG.

d. The 3490A indication should be less than 7.2 V dc.

DC
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TRANSMISSION TEST SET
hp 3551A

hp 6215A
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Figure 5-8. Hol

ding Loss Test Setup.
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ADJUSTMENT PROCEDURES

5-34, ADJUSTMENT PROCEDURES.

5-35. The following is a complete set of adjustment pro-
cedures for the Test Set. These procedures can be used for
periodic maintenance or if the Test Set has failed the per-
formance tests. If proper performance cannot be achieved
by the adjustment procedures, refer to the troubleshooting
procedures in Section VII.

5-36. To remove the Test Set from the case refer to Para-
graph 5-57. Figures 5-10, 5-11 and 5-12 show the adjust-
ment locations for A1, A3 and A4 respectively. The adjust-
ment procedures use the Test Set display for monitoring
and adjustment tolerances.

5-37. The Test Set display should have the last 4 LSD dig-
its operating to correctly adjust the Test Set to the toler-

5-38. Receive Level Adjustment.

5-39. This adjustment procedure sets the 15 dB dynamic
range of the measuring circuits. The Test Set is locked in
range 1 and a signal level for the high end of the 15 dB
range is applied to the input and adjusted in the measuring
circuit. The input signal is then reduced for the low end of
the dynamic range and adjusted for in the measuring cir-
cuit. This procedure is repeated until both ends are within
specification.

a. Connect the 3320B, through the 600 ohm impedance
box, to the Test Set black input/output terminals. Refer to
Figure 5-9 for Test Set Connection.

b. Set the Test Set front panel controls as follows:

ance given. Change the jumper wire locations on the Al HOLD. ... OFF
board (Figure 5-10) as required. Note the original location FUNCTION
of the Al jumpers, so that they may be returned to their (Black Input/Output Terminals . .REC TERM
original location after adjustment. IMP . 600
RECEIVE
NOTE NOISE/TONE. . . ... .. .. TONE NORMAL
DISPLAY & MONITOR . . . RECEIVE LEVEL
POWER. . . ... ... . ... ... .. .. ~ AC

When the display is expanded the location of
the decimal point is a function of the input fre-
quency and not the dBm readings. On Test Sets
that contain A or B revisions of the Al board,
Part No. 03551-66501, the jumpers may not be
present. Where the display readings are differ-
ent from the C revision boards, they will be
given in parentheses.

c. Adjust the 3320B frequency for 1 kHz at an ampli-
tude of + 8.79 dBm.

d. Connect the dc¢ voltmeter to AIWI10. Ground
A1TP19 with a short clip lead. Adjust AIR524 for OV dc
indication on the dc voltmeter.

DCVM
hp 3490A
[TTTTTT]
= O 0000
FREQUENCY SYNTHESIZER P TRANSMISSION TEST SET
hp 33208 hp3551A
TO
I awio fif 0 T casa o]
O O O O O
[T 11 [T 1 = @ o o (©
b © 0 OO0 808 o O
] IMP BOX _ °
(SEE FIGURE 5-1)
| |
3551-B- 4368 L— — ~ GROUND LEAD FOR FILTER ADJ.
Figure 5-9. Receive Level and Noise Weighting Filters Adjustment.
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Figure 5-10. A1 Adjustment Locator. Ag

e. Remove the ground clip from AITP19 and the dc
voltmeter from ATWI0.

f. Short A1TP8 to ground.
20B to + 14.79 dBm.

g. Set the 33

h. Adjust AIR801 on the Test Set for a display {lashing
between + 401 and + .399 dBm.

ADJUSTMENT PROCEDURES

Section V

NOTE

If +.399 1o +.401 dBm cannot be reached, ad-
just ASR505 for a reading of +.410 dBm.

i. Set the 3320B to +2.79 dBm.

i. Adjust ATRS24 on the Test Set for a display of - .800
+.002 dBm.

k. Repeat Step g through j until the Test Set is calibra-
ted.

1. Set the 3320B to + 10.55 dBm.

m. Switch the 3551A IMP selector and the IMP box to
900 ohm.

n. Adjust A3RS08 for a display flashing between - .199
and - .201 dBm.

NOTE

For Test Sets with the 03551-66503 (A3)
hoard not containing R508, verify a display of
-2 % .05 dBm. If the Test Set is not in toler-
ance, check R503 for the proper value.

0. Set the 3320B to +2.31 dBm.

p. Switch the 3551A front panel IMP selector and the
IMP box to 135 ohm.
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Figure 5-11. A4 Adjustment Locator. Ag
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Figure 5-12. A3 Adjustment Locator.
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q. Adjust A3R507 for a display flashing between - .199
and - .201 dBm.

NOTE

For Test Sets with the 03551-66503 (A3)
hoard not containing R507, verify a display of
-2 % 05 dBm. If the Test Set is not in toler-
ance, check R501 for the proper value.

r. Set the 3320B to 60 kHz.

s. Remove A1TP8 short and observe the Test Set dis-
play for a reading of - .201 + .02 dBm.

NOTE

If the display is not in tolerance, record the
value and proceed to the next step.

t. Set the 3320B to - 17.69 dBm and observe the Test
Set for a display of - 2.201 + .02 dBm.

NOTE

If step s or t is not within tolerances, A3C315
andjor A3C317 may be padded using the values
shown in Table 5-16. Increasing the value of
A3C315 and/or decreasing the value of A3C17
will cause the test set to display a larger nega-
tive number. When the Test Set is turned back
on after padding, the display may read a full
decade higher (ie.. 22.01), this is due to the
frequency control of the decimal point. Ignore
the decimal point location and read the Test
Set for 2201 * 20 counts.

u. Repeat Steps s and t until the Test Set readings are
within tolerance.

v. Set the 3320B to - 37.69 dBm and observe the Test
Set for a display of -4.201 £ .02 dBm.

NOTE

If the display is not within tolerance, A3C318
may be padded using the values shown in Table
5-16. Increasing the value of C318 will cause
the Test Ser ro display a larger relative number.

Table 5-16. Capacitor Padding Value.

ADJUSTMENT PROCEDURES

A3C315 A3C317 A3C318

Value Part No. Value Part No. Value Part No.
300 pF | 0140-0200 | 10 pF 0160-0205 | 43 pF 0160-2200
430 pF [ 0160-0939 | 12 pF 0140-0201 | 47 pF 0160-2307
460 pF [ 0140-0232 | 15 pF 0140-0202 | 56 pF 0140-0191
470 pF | 0140-0145 | 18 pF 0160-2198 | 68 pF 0140-0192
510 pF | 0160-0362

560 pF | 0140-0178

620 pF | 0160-0363

Section V

5-40. Noise Weighting Filters Adjustment.

NOTE

The Receive Level adjustment must be com-
pleted before performing the Noise Weight-
ing Filters adjustiment.

5.41. This procedure sets the gain level for each of the
noise weighting filters. The Test Set is set to the RECEIVE
NOISE mode, and as each of the four weighting filters are
switched into the signal path, the gain of each filter is ad-
justed to the desired level.

a. Connect the 3320B to the Test Set as shown in
Figure 5-9.

b. Set the Test Set front panel as follows:

HOLD. .. ... ... ... .. ... ... OFF
FUNCTION

(Black Input/Output Terminal. .REC TERM
IMP . .. 600
RECEIVE NOISE/

TONE. ... .. MESSAGE CIRCUIT NOISE
DISPLAY & MONITOR . RECEIVE LEVEL
NOISE WEIGHTING . . . . . .. C MESSAGE
POWER. .. ... ... .. .. ...... ~ AC

¢. Adjust the 3320B for a | kHz frequency at an ampli-
tude of - 5.21 dBm.

d. Short A1TP8 to ground.

e. Power OFF then power ON the 3551A to lock the
Test Set on range 0.

f. Adjust A4R442 for a test set display of +7.390 to
+7.410 (flashing between + 73/+ 74).

g. Set the Test Set Noise Weighting Control to the
3 kHz flat position.

h. Adjust A4R444 for a Test Set display of + 7.390 to
+7.410 (flashing between + 73/+ 74).

i. Set the Test Set Noise Weighting Control to the
15 kHz Flat position.

j- Adjust A4R444 for a Test Set display of + 7.390 to
+7.410 (flashing between + 73/+ 74).
NOTE
The 3 ki{z and 15 kHz adjustments may need

to be performed several times in order to
achieve a balance between the two positions.

k. Set the Test Set NOISE WEIGHTING CONTROL to
the Program position.
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I. Adjust A4R443 for a display of +7.390 to + 7410
(flashing between + 73/+ 74).

m. Set the Test Set NOISE WEIGHTING CONTROL to
the C Message position.

n. Adjust the 3320B for an output frequency of 3 kHz
with an amplitude of - 3.21 dBm.

0. Adjust A4R445 for a display of +7.390 to + 7410
(flashing between + 73/+ 74).

p. Repeat adjustment Steps ¢, f, n and o for the C Mes-
sage position until calibrated.

q. Remove A1TPS short.
5-42. Notch Filter Calibration.
NOTE
The RECEIVE LEVEL and NOISE WEIGHT-

ING FILTER adjustment must be completed
before proceeding.

5-43. This adjustment procedure sets the corner frequen-

cies and the center of the Notch filters. A 3320B is used to
supply precise frequencies and amplitudes to the test set
input.

4. Connect the 3320B Frequency Synthesizer to the
3551 A Test Set as shown in Figure 5-9.

b. Set the Test Set front pancl controls as follows:

HOLD. ... ... ... .. ... ... ... OFF
NOISE WEIGHTING . . . .. . ... 15 kHz Flat
FUNCTION

(Black Input/Output Terminals). . .REC TERM
RECEIVE NOISE/

TONE ... ... ... ... NOISE WITH TONE
DISPLAY & MONITOR . . . RECEIVE LEVEL
POWER. ... ... ... ... .. ....... ~AC

¢. Adjust the 3320B frequency for 400 Hz at an ampli-
tude of - 5.21 dBm.

d. Short A1TPS8 to ground, then power OFF, power ON
the 3551A Test Set.

e. Center pots (I turn pots) A3R306, A3R32I,
A3R336, and A3R351. Refer to A3 adjustment locations
shown on Figure 5-12.

f. Adjust A3R315 for a Test Set display + 7.395 to
+ 7.405 (flashing between + 73/+ 74).

¢. Adjust the 3320B frequency to 1015 Hz.
h. Connect an ac voltmeter to A3TP13.
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i. Set A3R306, A3R321 fully CW; A3R351 fully CCW.

i. Adjust A3R336 for a minimum ac voltmeter indica-
tion, typically less than [ mV rms.

k. Disconnect the ac voltmeters from A3TP13 and re-
connect to A3TP12. Adjust A3R321 for a minimum ac
voltmeter indication, typically less than 1 mV rms.

1. Disconnect the ac voltmeter.

m. Adjust the 3320B frequency to 1182 Hz.

n. Adjust A3R306 for a display of + 7.395 to + 7.405
(flashing between + 73/+ 74).

0. Adjust the 3320B frequency to 862 Hz.
p. Verify display of + 7.275 % 125 (+ 71 to + 74).
q. Remove the short at A1TPS.

5-44. Receiver Balance Adjustment.

5-45. The adjustment procedure sets the Test Set input bal-
ance. The 3320B is used to supply the Test Set with a sig-
nal applied equally between the Test Set terminals and
referenced to the Test Set ground. The Test Set is then ad-
justed for a minimum Test Set display indication.

a. Connect the test setup as shown in Figure 5-6(b).

b. Set the Test Set front panel controls as follows:

HOLD. ... ... ... ... . ... ...... OFF
FUNCTION
(Black Input/Output Terminals). . .REC TERM
IMP .. 600
RECEIVE NOISE/

TONE. .. ... ... ..... TONE NORMAL
DISPLAY & MONITOR . . . RECEIVE LEVEL
POWER. ... .. ... ... . ... ...... ~ AC

¢. Adjust the 3320B output frequency to 6 kHz at an
amplitude of + 26.99 dBm. '

d. Adjust A3C102 for a minimum Test Set display.
NOTE

The display should be indicating less than - 4.2
(- 42 dBm). If the minimum display cannot be
adjusted to less than this specification, then
change A3C103* andfor A3CI108* as follows
(refer to Table 5-17 for padding values):

1. If A3CI02 is at a minimum capacitance, de-
crease the value of A3C103 or increase the
value of A3CI108.

2. 1f A3C102 is at @ maximum capacitance, in-
crease the value of A3CI103 or decrease the
value of A3C108.
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NOTE

A3CI107 should only be padded if padding
A3C104 will not cause the Test Set to meet the
desired specifications.

5-54. Transmitter Level Display Adjustment.
NOTE

The RECEIVE LEVEL must be calibrated be-
fore performing the transmitter level adjust-
ment.

5-55. This adjustment procedure sets the level of the Test
Set send oscillator to the Test Set display. The 3490A ac
voltmeter is used to monitor the send oscillator output level
and the signal to the Test Set display is adjusted for a dis-
play indication equal to the ac voltmeter indication.

a. Connect an ac voltmeter through a 600 ohm load to
the Test Set blue input/output terminals.

b. Set the Test Set front panel controls as follows:

FUNCTION

(Blue Input/Output Terminals . . . .. .. SEND
IMP .. 600
SEND FREQUENCY RANGE Hz. . . 200-6K
SEND LEVEL RANGE dBm. ... .. Oto+ 10
DISPLAY & MONITOR . . .. . .. SEND FREQ
POWER. . ... ... ... ... . ..... ~ AC

¢. Connect the Test Set chassis to the ring terminal.

d. Adjust the Test Set front panel SEND FREQUENCY
vernier for a Test Set display indication of 1.000 kHz. Ad-
just the Test Set front panel SEND LEVEL vernier for an
ac voltmeter indication of 0.775 V ac £ 0.002 V ac.

¢. Press the Test Set front panel DISPLAY & MONI-
TOR SEND LEVEL pushbutton.

f. Adjust A3R377 for a Test Set display indication of
.000 dBm # .003 dBm.

g. Set the Test Set front panel IMP control to 135.
Change the 600 ohm load on the ac voltmeter to a 135 ohm
load.

h. Adijust the Test Set front panel SEND LEVEL ver-
nier for an ac voltmeter indication of 0.367 V ac + 0.002 V
ac.

i. Adjust A3R397 for a Test Set display indication of
.000 dBm * .003 dBm.

j. Set the Test Set front panel IMP control to 900 ohm.
Change the 135 ohm load on the ac voltmeter to a 900 ohm
load.

k. Adjust the Test Set front panel SEND LEVEL ver-
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nier for an ac voltmeter indication of 0.9487 V ac
+ 0.001 V ac. The Test Set display indication should be
000 dBm * .005 dBm. If not, adjust A3R377 until the
reading is just within the specifications. Recheck the
600 ohm display level for .000 = .005 dBm.

. Set the Test Set output frequency for 60 kHz
+ ] kHz.

m. Adjust the Test Set IMP selector to 600 ohms and
change the output termination to 600 ohms.

n. Adjust the Test Set SEND LEVEL vernier control for
an output level of .775 V ac + 0.002 V. The Test Set dis-
play should be .000 dBm + .2 dBm. If not, pad A3C323 or
A3C327 until the display is within specifications. Refer to
Table 5-17 for capacitor padding values.

NOTE

The 60 kHz level will be raised by lowering the
value of A3C323 or raising the value of
A3C327.

0. Recheck the 135 ohm 60 kHz display for .000 dBm
.2 dBm.

5.56. Return the green jumper leads used to expand the
Test Set display to their original locations.

5-57. DISASSEMBLY INFORMATION.

5.58. The following paragraphs provide information for the
removal of the Test Set case and printed circuit boards.
Also included is information concerning proper installation
of the Test Set internal power cable.

5-59, Test Set Case Removal.

a. To remove the case for access to the internal parts,
remove the five phillips head screws shown in Figure 5-14.

b. Slide the front panel out from the case, disconnect
the internal power cable and monitor plug from the case.

5-60. Printed Circuit Card Removal.

5-61. In order to repair the A1, A2, or A3 boards, the Al,
A2 board assembly and shield must first be removed. The
A3 and A4 board may be repaired still attached to the front
panel and do not have to be removed unless replacement of
the panel switches or the board is necessary. The following
procedure provides the information necessary for disassem-
bly of the Al and A2 boards.

a. To remove the Al and A2 boards, unplug the Al to
A3 ribbon connector and Al speaker connection. Remove
the ten phillips head screws as shown in Figure 5-15. Then
remove the board assembly so as not to damage the Power
and Display & Monitor switches.
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Speaker A2
Connector Board

A1to A3
Ribbon
Connector

Shield

A1
A3 Board Board

Figure 5-15. A1 and A2 Board Assembly Removal.

b. Turn the unit over to obtain access to the component
side of the A3 board and remove the five phillips head
screws shown in Figure 5-16. The shield should now be
loose and can be easily removed.

Figure 5-14. Case Disassembly.

NOTE

No further disassembly of the Test Ser is rec-
ommended.

¢. Reassembly of the unit can be done in the reverse or-
der of assembly.

5-62. The internal Power Cable should be installed in the
case and on the Al board as shown in Figure 5-17.

Figure 5-16. Shield Removal.
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Table 6-3. Replaceable Parts
P r Mfr
Reference HP Part Qty Description Mfr Part Number
Designation Number Code
Al 03531-66501 1 PC ASSY, LUGIC 28480 03551-6650U1
AL1CH00 0180-t800 2 CAPACITOR-FXU; LIOUF+100-10% 6VOCL AL 28480 Ule0-1800
ALCHLL ul6d-0763 1 CAPACITOR-FXD 5PF +-10% SO00WVDC MICA O# 28480 0160~-0763
ALCHUZ As 0180-1701 2 CAPACITUR-FXD 68UF +-20% 6VDC CER 56289 1500685 X0006A2
ALC503 01380-1800 CAPACITUR-FXD; LOQUF¢100-10% 6VDC AL 284890 0160-1800
ALCH05 0160--0298 2 CAPACITUR-FXD .0015UF #+=10% 200wWVDC POLYE 50289 292P15292
ALLS506 0160--0156 CAPACITUR-FXD .0039UF +-10% 200WVDC PULYE 50289 292P39292
AlCS507 Ajp 0160-0127 CAPACITOR-FXD 1UF +-20% 25WVvDC CER 24480 0160-0127
ALLS5US8 0150-0093 20 CAPACITUR-FXD LULUF +80-20% L00OWVDCL CER 28480 0150-0093
Al1C510 0L60-362¢2 8 CAPACITGR-FXD .lUF ¢80-20% LOOWvDC CER 28480 0160-3622
ALCSLEL V163-3622 CAPACITOR-FXD «lUF +80-20% 100WVDC CER 28480 0160-3622
AlCS1le 0160-0127 3 CAPACITUR-FXD LUF #-20% 254VDC CLER 28480 oL60-0127
ALC513 Q160-3501 1 CAPACITOR-FXD 4UF #-10% 50NVDC MET PULYL 28480 0160-3501
AlCS1l4 0163-0127 CAPACITUR-FXD LUF #-20% 25wVDC CER 28480 0160-0127
Al1CS515 0160-0128 CAPACITUR-FXD 2.2UF +-20% 25WVDC CER 28480 Gl60-0l2u
AlCHlo 0L6J-3548 9 CAPACITUR-FXD oOLUF +-1% L00WVDC MICA 28480 0160-3548
ALC520 0180-0309 2 CAPACITOR-FXD; 4. TUF+-20% LOVDC TA 56289 15004 75X0010A2
AlCS21 Vi60-2204 5 CAPACITUR-FXD 100PF +-5% 300WVDC MICA 28480 0160-2204
AlC522 0180—-1701 CAPACITUR-FXD; 6.8UF +-20% 10VDC TA 56289 150D685X0006A2
AlC525 0180~-0370 1 CAPACITUR-FXD; .4TUF+-10% 35vDC TA 56289 150D474X9035A2
AlCS5c6 J160-2204 CAPACITGR~FXD LOOPF +-5% 300WVDC MICA 28480 0160-2204
A1C527 0180-0303 1 CAPACITOR—FXD 100PF +75-10% 3vDC AL 56289 30D107G003CB2
A1C528 Ag 0150--0014 CAPACITOR—FXD .006UF 500vDC 28480 0150--0014
A1C529 Ag 0160-0127 CAPACITOR—FXD 1UF +25VDC 28480 0160-0127
A1C601 0160-0128 CAPACITOR-FXD 2.2UF 25V 28480 0160--0128
A1C610* 0160-2198 CAPACITOR—FXD 20PF +/~5% 300WVDC MICA 0+ 28480 0160- 2198
*FACTORY SELECTED PART
A1C611 0160-3622 CAPACITOR—FXD .1UF +80-20% 100WVDC CER 28480 0160--3622
ALLOL2% QL60-2198 CAPACITOR-FXD 2OPF +-5% 300WVDC MICA O+ 28480 QL6C~-2198
*FACTORY SELECTED PART
ALCO2Y JL80-0195 i CAPACITUR=FXD; +33UF+=~20% 35vDC TA 56289 1500334X0035A2
AlCo40 0153-0093 CAPACITUR-FXD +OLUF +80-20% 100WVDL CER 28480 0150-0093
AlCO41, (642 0159-0093 CAPACITOR~FXD «OLUF +80-~20% 100WVDL CER 28480 0150-0093
A1C702, 703 Ag 0160--2204 CAPACITOR—FXD 100PF 300VDC 28480 0160-2204
ALCTO4 Ui80-1702 3 CAPACITOR-FXD; L80JF+-20% 6VDC TA-SOLID 56289 150D0187X0006R2
AlCB80OL 0180-0374 3 CAPACITOR~-FXD: 1OUF+-10% 20VDC TA-SOLID 56289 1500106X902082
AlLBOZ J160-2204 CAPAC ITOR-FXD LOOPF +-5% 300wWvDC MICA 28480 0160-2204
ALC803 JL80-0374 CAPACITUR=-FXD; LOUF+-10% 20vVDC TA-SOLID 56289 1500106X902082
AL1C 804 U182-0374 CAPACITUR-FXD; LOUF+-10% 20VDC TA-50L1D 56289 1500106X902082
AlLCBLO 0L80-1T702 CAPACITUR-FXD; 180UF+-20% 6VDC TA~SOLID 56289 1500187X0006R2
AlCs8l1 0180-17u2 CAPACITOR-FXD: 180UF+-20% 6VDC TA-SOLID 56289 1500187X0006R2
AlCBl2 0L80-17%0 2 CAPACITUR-FXD; 15UF+~10% 20VDC TA-SOLID 56289 150D156X902082
AlCBL3 U180-1746 CAPACITUR-FXD; L5UF+-10% 20VDC TA-S0LID 20289 1500156X902082
ALCELl4 0163-3022 CAPACITUR-FXD .lUF #80-20% 100WVDL CER 284380 0le6v-3622
AlC3l5 VUl6d-3622 CAPACITUR-FXD J1UF +80-20% 100WvDC CER 28480 0160-3622
AlC8le 0160-3622 CAPACITUR-FXD .1UF +80-20% LOOWVDC CER 24480 0l60-3622
AL1CR501 1901-0518 3 DIODE-SCHOTTKY 284380 1901-0518
ALCRS02 1901-2513 OI0DE-SCHUTTKY 2u48uU L901-0518
ALCR504 a5 1901-0040 OIUIE-SCHUTTKY 6480 1901- 0040
ALCR505 1301-0040 40 DIODE-SWITCHING 2NS 30V H0MA 28480 L901-0040
ALCRS06 1902-3062 1 DIJIE-LNR 3.92v 5% DU-T7 PD=.4HW T(= 04713 $Z 10939-65
ALCR507 L902-03041 1 OQLIDE=~ZNKR HelLV 5% DU-~T PO=.4W TC= 04713 SZ 10939-98
Al1CR508 CR509 1901-0040 11 DIYDE~SWITCHING 2NS 30V 50M4A 28480 1901-0040
A1CR512 A 1901-3040 DIUDE-SWITCHING 2NS 30V 50MA 28480 1901-0040
AlCRO0L 1991-3040 DEJOE~-SWETCAING 2NS 30V 50MA £d48u 1901-0040
AlCR602 1301-0040 UIUDE~SWITCHING 2NS 30V 5SUMA 28480 1901~0040
ALCR603, CRB04 19G1-0040 DIUOE~SwITCHING 2NS 30V 50MA 28480 1901-uv40
A1CR605, 606 Ag 0160-0040 DIJOE~SAITCHING 2NS 30V 30MA 284860 1901-0040
ALCRI05 1901-3518 DIUDE-SCHUTTKY 28430 1L901-0%18
ALCRBOL 1902-3182 L DIUDE—~INR L2444V 5% DU~T PD=.4W 04713 SZ 10939-206
Al1LRBOLZ 1902-3149 I VIIDE—~INR 9,09V 5% LU-T PD=.4W J4713 SZ 10939-170
A1J2 1200~0423 3 SOLKET:{C BLK 16 CONTALT 23880 CSA2900-168
AlJ3 1¢51-330> L CUNNECTOR, %-CUNT, MALE, POST TYPE 27264 09-65~1041{2244-%4A)
A1L501 A1 91001665 COlL: 3.3 MH 24226 221334
ALLTO4 3140-0033 3 COlLs FXO3; MULDED RF CHUKE; 400UH 10% 00U4A 5-4004-1
AiLBOL 9140-000u3 Cull; FXD; MULDED RF CHUKE; 400UH 10% 0U0U4A $-400J-1
AlLBOZ J14I-2083 COIL; FXU; MOLDEU RF CHUKE; 400UH 10% 0004A S—4004-1
AlLBO3 9142-0137 2 CULL; FXD; MULDED RF CHUKE; IMH 5% 24226 19/ 104
AlLBO4 I149-0137 Cull; FXU; MULDEU RF CHOKE; LIMH 5% <4226 197104
Ald501L L853-00<0 5 TRANSISTUR PNP ST CHIP PD=300MW 8480 Lu53-00c0
AlwboZ 1654-0071 36 TRANSISTUR NPiv SI PO=30uHW FT=200MAL 23430 ly54-CoTll
Alw503 1855-0310 L TRANSISTUR; J~FET N—CHAN, D-MOUE 51 28480 1855-0378
AlQ504 1853-00606 5 TRANSISTUR PNP 51 CHIP TU-92 PD=20UMKW 28480 L853-00606
Alud06 1355-2081 3 TRANSISTUR; J-+iF N-CHAN, U-MUDE SI L2295 PAR-YL 51

See introduction to this section for ordering information
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HP Part . Mfr
Reference Oty Description Mfr Part Number
Designation Number Code
ALQS0T7 1354-0071 TRANSISTUR NPN SI PD=300MA FT=200MHL 28480 L854-0071
Alub08 1855-0308 1 TRANSISTUR; JHET;DUAL; N-CHAN D-MUJE SI 484480 L859-0308
Alusll 1355-0412 2 TRANSISTUR; J—FEY N-CHAN, U-MOOE 31 20480 1855-041¢
AlQbLe 1353-0020 TRANSISTUR PNP SI CHIP PL=300MW 28480 1853-0020
ALGSL3 1354-0071 TRANSISTOR NPN S1 PO=300MW FT=200MHL <3480 1854~-0071
Aiwdl4 Ld54-0071 TRANSISTOR NPN SI PU=300MN FT=200MHL 28430 1854~0071
ALQSLS 1354-0071 TRANS ISTUR NPN 51 PU=300MW FT=200MHL 46480 1854-0071
AluSle 1353-0020 TRANSI>TOK PNP ST CHIP Pu=3U0MW 284480 L85 3~-C020
AlQ600 1855-0U31 TRANSISTUR; J-FET N-CLHAN, D—MULE Si U295 2N5245
AigTu2 1354-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
ALQTO3 1354-0071 TRANS ISTuR NPN SI PU=300Mw FT=200MHZ 28480 1854-0071
AluTos 185%-0071 TRANSISTOR NPN S1 PU=300MA FT=200MAL 28440 1854-0u71l
ALQ705 t854-0071 TRANS ISTOR NPN SI PUD=300MAd FT=200MHL 28480 1854-0071
AluTub 1353-0093 5 TRANSISTOR PNP SI CHIP Tu=52 PD=30JMd <3480 1893-C093
Al4707 1853-0093 TRANSISTUR PNP SI CHIP TU-52 PD=300MW 28480 1853-0093
AlgT08 1553-0093 TRANSISTUR PNP SI CHIP Tu-52 PU=360MW 28480 1853-00C93
ALQT09 18353-0093 TRANSISTUR PP ST CHIP T0-52 PO=360MW 28480 1853-0U93
Aly7i0 1353-0093 TRANSISTOR PNP ST CHIP TL-52 PO=36J0MK 26480 1853-0093
A10801 1855 0216 TRANSISTOR: J--FET P—CHAN D-MODE SI 28480 1855—0216
ATR501 0698 3274 RESISTOR 10K .126W 1% 24546 NES5
A1TR503 0757 -0465 RESISTOR 100K 1% 24546 C4 1/8-T0—1003-F
A1TR508 0698--6630 3 RESISTOR 20K .1% .125W F TUBULAR 19701 MF4C1/8-T9 -2002--8
A1TR509 06987163 1 RESISTOR 2.0081K .1% .125W F TUBULAR 19701 MF4C1/8-T9--200BR1 B
ATR510 0757-0283 1 RESISTOR 2K 1% 24546 C4-1/8-T0-2001 -F
ATR511 0698--6965 1 RESISTOR 505 OHM .1% .126W F TUBULAR 19701 MF4C1/8 -T9-505R-B
ATR512 0698--4465 2 RESISTOR 931 OHM 5% .25W CC TUBULAR 24546 C4--1/8-TO  931R-F
A1R513 A
A1R514 ! 0698-3152 2 RESISTOR 3480 OHM 1% 16299 C4--1/8-TO-3481-F
A1R515 0757-0472 2 RESISTOR 200K 1% 24546 C4 -1/8--T0O-2003—-F
A1R520 0683 1055 2 RESISTOR 1M 5% .25W CC TUBULAR 01121 CB1055
A1R521 0757 0453 1 RESISTOR 30.1K 1% 24546 C4.-1/8-T0O--3012 -F
A1TR522 0698 --7880 1 RESISTOR 28.7K 1% 19701 MF4C1/8-T0--2872~F
A1TR523 0698 6630 RESISTOR 20K .1% .125W F TUBULAR 19701 MF4C1/8-T9-2002--B
A1RBE24 2100 -3095 1 RESISTOR--VAR TRMR 200 OHM 10% C SiDE ADJ 32997 3006P--1--201
A1RBE25 0698--6630 RESISTOR 20K .1% .125W F TUBULAR 19701 MF4C1/8--T9--2002-8B
A1TR526 0698 7082 1 RESISTOR 100K 1% 24546 NE5S5
ATR527 0757 0289 2 RESISTOR 13.3K 1% .125W F TUBULAR 30983 MF4C1/8--T0O-1332 F
ATR528 0757 -0289 RESISTOR 13.3K 1% .125W F TUBULAR 30983 MF4C1/8--T0-1332 -F
A1R529 0683--2235 RESISTOR 22K 5% .25W CC TUBULAR o121 CB2235
ATR530 0683 4725 1 RESISTOR 4.7K 5% .25W CC TUBULAR 01121 CB4725
A1R535 0683 4735 2 RESISTOR 47K 5% .25W CC TUBULAR a1121 CB4735
A1TR536 541 0683-1035 23 RESISTOR 10K 5% .25W CC TUBULAR 01121 CB1035
A1RB42 0698 5358 1 RESISTOR 866K .125 28480 06985358
A1R543 0683--1055 RESISTOR 1M 5% .256W CC TUBULAR 01121 CB1055
ATR544* A9 Ap 0698 3274 1 RESISTOR 10K .1% .1256W F TUBULAR 24546 NES5
ATRB45 0698-6977 2 RESISTOR 30K .1% .125W F TUBULAR 19701 MF4C1/8-T9-4172 B
A1R546- 555 0683 - 1035 RESISTOR 10K 5% .25W CC TUBULAR 01121 CB1035
ATR556 A1 0698--4453 RESISTOR 402 OHM 1% .125W F TUBULAR 24546 C4--1/8- TO--590R -F
ATR557, 558 0683--1035 RESISTOR 10K 5% .256W CC TUBULAR Q1121 CB1035
A1R559 0757-0465 5 RESISTOR 100K 1% .125W F TUBULAR 24546 C4-1/8-T0—-1003-F
ATR560 0698--4123 3 RESISTOR 499 OHM 1% .125W F TUBULAR 16299 C4-1/8—T0-499R- F
ATRE61™ 0683--2235 2 RESISTOR 22K 5% .26W CC TUBULAR 01121 CB2235
*FACTORY SELECTED PART
A1TR566 25 0698 -4435 RESISTOR 2490 OHM 1% 16299 C4-1/8-T0--2491--F
ATRGG67 0698-4510 1 RESISTOR 84.5K 1% .125W F TUBULAR 24546 C4 - 1/8--T0--8452—F
ATR568 0757 -0459 1 RESISTOR 56.2K 1% .125W F TUBULAR 24546 C4-1/8-T0-5622- F
ATR569 0767 0416 2 RESISTOR 511 OHM 1% .125W F TUBULAR 24546 C4--1/8-T0-511R-F
ATR570 0698 4435 4 RESISTOR 2.49K 1% .126W F TUBULAR 16299 C4--1/8--T0--2491—F
A1TR571 0757--0416 RESISTOR 511 OHM 1% .125W F TUBULAR 24546 C4--1/8-TO-511R—f
ATR572 0698 -4435 RESISTOR 2.49K 1% .125W F TUBULAR 16299 C4--1/8-T0- 2491--F
A1TR573 0698-4435 RESISTOR 2490 OHM 1% 16299 C4--1/8-T0--2491- F
A1R574 0757 0472 2 RESISTOR 200K 1% 24546 C4-1/8-T0--2003--F
A1TRB75 0698 -3152 RESISTOR 3480 OHM 1% 16299 C4--1/8 TO--3481--F
ATR576 0698 3228 3 RESISTOR 499K 1% 03888 PME55S
ATR577 0757--0465 RESISTOR 100K 1% 24546 C4-1/8-TG--1003 F
A1R578 0698--4486 1 RESISTOR 24.9K 1% 24546 C4-1/8-TO-2492--F
A1Rb79 0683--1015 RESISTOR 100 5% .25W 01121 CB1015
A1R580 Q757 0465 RESISTOR 100K 1% 24546 C4-1/8--T0—1003—F
ATR581 0698--3228 3 RESISTOR 49.9K 1% 03888 PMES5S
A1Rb82 0698--3228 RESISTOR 49.9K 1% 03888 PMES55S
ATRE01 0757 0280 5 RESISTOR 1K 1% .125W F TUBULAR 24546 C4--1/8-T0-1001-F
ATR602 0683 -1035 RESISTOR 10K 5% .25W CC TUBULAR 01121 CB1035
A1R603 0683--1035 RESISTOR 10K 5% .25W CC TUBULAR 01121 81035
ATR604 ag 0683 -4735 RESISTOR 47K 5% .25W CC TUBULAR 01121 CB4735
ATRE05 ag 0683 5145 1 RESISTOR 510K 5% .25W 01121 CB5145
A1RG10 1810-0055 3 CIRCUIT: PSIV: NON—-RPRABLE IN 28480 1810 0055
A1RB11 1810 0055 CIRCUIT: PSIV: NON—RPRABLE IN 28480 1810—0055
See introduction to this section for ordering information
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Table 6-3. Replaceable Parts

Section VI

HP Part —_ r

Refgrenc_e a Qty Description Mf Mfr Part Number
Designation Number Code

AlRol 3 0683-103% RESISTOR LOK 5% 425W CC TUBULAR oLrel CBl035

AlR020 0683-186> L RESTISTUR 18M 5% .25W CC TuBULAK o121 (81865

AlroZlL 0683-1265 1 RESISTUR L12M 5% +25W CC TUBULAR oli2i Lule6s

AlR62Z 0683-2435 I8 RESISTUR 24K 5% .25W L TUBULAR oLLZL CB2435

AlRGL4 0Vu33~-1035 RESISTUR 10K 54 «25d CC TUBULAK 01121 C81035

AlRolYS Q683-1035 RESISTUR LOK 5% .2bW CC TUBULAR oLLZY CBLO3S

AlR6T Jod3-1035 RESISTUR LUK 53 .25W CC TUBULAR oltzt CB1035

ALR630 0583-¢26> 1 RESISTOR 224 5% 25w CC TUBULAR o2} (B2265

ALR640 0683-1U45 12 RESISTUR 10UK 5% +25W CL TUBULAR otl2l CB1045

ALR64] 0533-1045 RESISTOR LOUK 5% .25W CC TUBULAR gli121 CBl045

AlRG642 9757-0280 RESISTUR LK 1§ +125W F TUBULAR 295406 C4-1/78-T0-1001-F

ALRT0L 1310-0052 CIRCUIT; PSIV; NUN-RPRABLE IN 28480 18L0-0055

ALRT1V u757-0381 7 RESISTUR 15 UHM 1% .125W F TULULAR 30983 MF4Cl/8-TO-L5R0-F

ALRTLL 0757-0381 RESISTUR 15 UHM 1T .125W F TUBUL AR 30983 MF4C1/78-TO-15R0-F

ALRTLZ u?57-0381 RESISTOR 15 OHM 1% .1254 F TUBULAR 30983 MF4CL1/8~-TO-15R0-F

ALRTLS U757-0381 RESISTOR 15 OHM 1§ JL125W F TUBUL AK 30983 MF4Cl/8-TO~L5R0~F

AlRT1l4 9757-0381 RESISTUOR 15 UHM 1% .125W F TUBULAR 309483 MF4CL/8-TO-L15R0-F

ALRTLS U757-0381 RESISTUR 15 UHM 1% .125W F TUBULAR 30983 MF4C1/8-TO-L5R0~F

AlRTLE 0757-0381 RESISTOR 15 UHM L% .125W F TUBUL AR 39983 MF4CL/8-TO-15R0-F

ALRTZ20 0583-201% S RESISTUR 200 UHM 5% .25W CC TUBULAR vilzl (82015

AlRTLL 05633~-2015 RESISTUR 200 OHM 5% 25w CC TUBULAR o121 CB2015

ALRTZZ V633-2015 RESISTUR 200 OHM 5% .25W CC TUBULAR o121 cB20LsS

AlRTZ23 U533-2019 RESISTOR 200 OHM 5% .25W CL YUBULAR otLzr CcB2015

ALRTZ4 0583-2015 RESISTOR 200 OHM 5% .25W CL TUBULAR o1izl CcB2015

ALRT30 0598-5842 1 RESISTUR 16 OHM 5% .25W CC TUBUL AR oLzt CB1605

AlRT31 Q083-5105 4 RESISTUR S1 OHM 5% .25W CC TUBUL AR olizi 85105

ALRT3Z U533-5105 RESISTOR 51 UHM 58 +25W CC TUBUL AR oLzt CvB5105

ALRT33 0533-5L05 RESISTOR 51 uHM 5% .25W CC TUBUL AR oLi21 €B85105

ALRI34 U5683-510% RESISTOR S1 UHM 5% .25W CC TUBUL AR oliel Cu5105

AlRT40 U683-1035 RESISTUR 10K 5% «+25W CC TUBULAR gliel C81035

AlRT41 U683-1035 KESISTOR 10K 5% +25W CC TUBULAR oL12t C81035

AlRT42 V683-1035 RESISTUR 10K 5% «25W CC TUBULAR 01121 81035

ALlRBOL 2100-310Y9 1 RESISTUR=-VAR TKMR 2KOHM 10% C SIDE ADJ 32997 3006P~1-202

ALRB0Z J698-6977 RESISTUR 30K 1% .125W F TUBULAR 19701 MF4C1/8-T9-4172-8

AlRB03 0683-1005 1 RESISTUR 10 UHM 52 .25W (CC TUBUL AR i1zl 81005

AlRBO% urs7-0273 RESISTOR 3.0iK 1% .125W F TUBULAR 24540 C4-1/8-70-3011-F

ALRBOS 06398-6360 2 RESISTOR 10K +l% +125W F TUBULAR 19701 MF4(1/8-T9-1002-8

AlRBO6 0598-3279 2 RESISTOR 4,99K 1% ,125W F TUBULAR 10299 C4-1/8~-T0-4991-F

ALRBUT 0698-6360 RESISTOR 10K +1% «125W F TUBULAR 19701 MF4Cl/8-T9-1002-8

ALREBO8 3683-1015 s RESISTUR 100 OHM 5% .256W CC TUBULAR 01121 C81015

ALRBLZ U5633-1029 1 RESISTOR 1K 5% 425n CC TUBULAR ulizt LBle25

ALRBL3 0T57-0217 ra RESISTOR 4%9.9 UHM 13 .1254 F TUBULAR 245406 (4-1/8-T0-4992-F

AlRBl4 U598~ 3519 2 RESISTOR 12.4K 1% .125w £ TUBULAR 16299 C4~1/8-T0-1242-F

AlRBLS 06328-3279 RESISTOR 4,99K 1% .125W F TUBULAR 16299 C4-1/8-T0-4991-F

AlSL 3101-1844 1 SNITCH, PUSHBUTTUN :DISPLAY & MONITOR 28480 3101-1848

AlSZ2 310L-1847 L SHIiTCH, PUSHUBUTTUN :POWER 28480 3101-1847

AlUS501 1820-040Y 4 IC LIN AMPLIFIER 34371 HA2-2625-B0593

Alu502 As 1826 -0323 1 {C OP AMP HA4741 28480 1826-0323

Alusu3 1320-~0223 1¢ LIN LM30LAH AMPLIFIER 27014 LM30LAH

ALUS04 1L825-0043 IC LIN LM30TH AMPLIFIER 21014 LM3OTH

AlUSO5 1820-0223 IC LIN L™M301AH AMPLIFLER 27014 LM301AH

AlU506 132v-0223 IC CIN ULM3OLAH AMPLIFIER 27014 LM30LAH

ALUSOT 1820~1188 1 IC DGTL CD4046AE PHASE LICK LOUP 02735 CU4UAGAE

AlUSUB 1820-1189 i IC DGTL MC143510CP COUNTER 04713 MCL4910CP

AlUbS09 1320-0939 1 IC UGTL CL40L3AE FrlP-FLUP dob 84 CU40L3AE

AlUSLO 1320-0949 8 LCiDGTL;CATE 8§66 84 CD4U0L L AE

AlUbLYS 1320-0223 IC LIN LM30LAH AMPLIFILER 27014 LM>01AH

AlUusDl 1818-2239 1 IC MEMORY 28430 1818--2239

A1TX601 1200--0423 2 SOCKET--IC 16--CONT 28480 1200-0423

A1UB02 1820—-1190 2 IC DGTL MMB4C173N FLIP-FLOP 27014 MM74C173N

ATUB03 1820--1190 1IC DGTL MM74C173N FLIP -FLOP 27014 MM47C173N

Alus04 L824-0939 1C DGTL CD4UL3AE FLIP-FLUP FL.Y1-3-T1 CU40L3AE

AlUe06 132u-0927 1 IC DGTL CUD402BAE UECJOER 02735 CO402BAE

AtUouT7 L82J-U%49 L1CiDeTLIGATL 36bLBSG CO40L1AE

AlusD8 1320-1241 2 10 OGTL MCL45120P 04713 MC L4512LP

ALULOY 1820-124l 1C DGTL MiL4olZuP Ua?ll MCLl4512C0P

Aluolu 1820-0939 IC OGTL COD4J13AE FLIP-FLUP -2 Cu4eli3ac

Aluoll t82J-114b 3 IL:DGTL;BUFFER/URIVER/LINE DRIVER 02735 LUu4049AE

AlUGL2 l820-1123 1 I DGTL MK 5009P 50088 MC5C09P

AlUol 3 1320-1122 i IC LGYL MCL%>tBLL CUOUNTER uatli MCL451 8CL

AlUal4y 1823-il4% ILsUGTLIBUFFER/ORIVER/LINE DRIVER VT35 CU4G49AE

AlUblb L320~-u939 IC OGTL CV4UL3AE FLIP-FLUP B6OLBY Cu4UL3AE

AlUolo L320~0949 IC:DGTL;GATE 30684 LO4ClLAE

AlUGLT 1320-0939 IC UGTL (D40L13AE FLIP-FLUP 86684 LO4013AE

AlUol 8 1324-0939 1C DOTL CL4OL3AE FLIP-FLUP 56684 CU4UVl3Ac

Alvoll 13¢0-11lé 1 {C DGTL HMCL4916LL CJuNTER vafis MCladleCL

See introduction to this section for ordering information

Rev. A

6-5




Model 3551A

Section VI
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Reference HP Part .. Mfr
. . N Qty Description Mfr Part Number

Designation umber Code
ATU701 1820--1239 1 IC DGTL MK 5007P COUNTER 50088 MK5007P
AITX701 1200-0423 SOCKET-1C 16—CONT 28480 12000423
AlUTUZ 1818-2240U 1 RUM, MOS 28480 1918-2240
ALUTO3 1820-1233 1 IC DGTL SNT4L 47 N UECUDER Ule9s SNT4LATN
AlUTLY 1820~-0949 I1C;06TL; GATE 006 84 CO40LLAE
ALUT20 18290-0939 IC DGTL CD40L13AE FLIP-FLOP B6684 Cuall3at
AlUT22 1820-094Y IC;OGTL;GATE 806 b4 CD40L1AE
AlUTL4 1520-0949 IC;DGTLGATE 86084 Cbh40l1iaAt
AlUlzo 1823-1146 i IC OGTL CD4050AE BUFFER 02135 CD4C50AE
AtJ121 182J-1i45 1C;D0TL i BUFFER/DRIVER/LINE DRIVER 0735 CU4U49AL
ALUTLY 1820-0949 IC;D6TL; GATE 86684 CO4011AE
AlUT31 1822-0949 IC;UGTLGATE d60 8% CD4011AE
ALUBOL 1820-019%¢6 1 1C LIN REGULATOR 071263 T23HC
AlUBu2 1826-0043 iL LIN LM30TH AMPLIFIER ZTuls LM307H
AlWL 0U3531-61601 1 CABLE ASSY, FLAT 2848u 03551-61601
AlY601 U4lu~-05%061 i CRYSTAL 48480 0410-05061
aAlal 03591-66502 i PC ASSY, DISPLAY 284380 03551-66502
ALA2CRTO1 1990-04l6 3 LEO-VISIBLE 28480 1990-U4ld
AlA2CKT02 1990-0416 LEO-VISIBLE 48480 1990-04i6
ALAZCRTIS L990-04106 LED~VISIBLE 28480 1L990~-04106
ALAZ2CRTO4 1901-0040 OIODE-SWITCHING 2NS 30V 50MA 28480 L901-0040
ALAZ2CRTUE 1901-0040 OI0DE~SWITCHING 2NS 30V 50MA 28480 1901-0040
ALA2CRTOT7 1501-0040 DIUDE~SwITCAING N5 30V S0MA 28480 1901-0040
ALACKTO1 0757-0401 RESISTUR 100 uHM 1% 1250 F TUBULAR 24546 C4-1/8-TO-101~F
ATA2U701 Aq 1990—-0491 1 OISPLAY AN SEG L CHAR .28 IN HIGH 28480 1990-0491
A1A2U702 A1 1990-0490 4 ODISPLAY NUM SEG L CHAR .3 IN HIGH D 28480 19900490
ATA2U703 A1 1990-0490 DISPLAY Num SEG 1 CHAR «3 IN HIGH Brightness 28430 1990-0490
ATA2U704 A1 1990-0490 ODISPLAY NUM StG L CHAR .3 IN HIGH 28480 1990--0490
ATA2U705 A1q 19900490 DISPLAY NUM SEu 1 ChAR o3 IN HIGH 28480 1990-0490
A2 SEE A1A2
A3 A9 03551-66513 1 PC ASSY, INPUT AMPLIFIER 28440 03551-66513
A3C101 Ag
A3C1i02 A9 0121-0147 1 CAPACITUR; VAR; TRMR; CER; 2/19.3PF 74970 189-507-5
A3C103* A 1 NORMALLY NOT LOADED

*FACTURY SELECTED PART
A3L104% 0160-2200 1 CAPACITOR~FXD LO6OPF #-%% 300WVDL MICA 28430 0160~-2206

*FACTURY SELECTED PART
A3C105 0183-0543 2 CAPACITUR=FXD; 75UF¢100-20% 300vLC AL 90201 SPO 32-8428
A3Cl06 JL53-0050 4 CAPACITUR-FXD 1000PF #80-20% 1000WVDC 28480 0150-0050
A3CLOT* 6

NORMALLY NOT LOADED
A3C108* a1 0140—-0190 CAPACITOR—FXD 39PF +-5% 300WVDC MICA 72136 DM15E390J0300WV1CR
A3C109 J153-0050 CAPACITUR-FXD LOJUPF ¢80-20% 1000wvDC 286480 0150-0050
A3CLlQ 0180-0543 CAPACITOR~FXD; THSUF+100-20% 300VOC AL 90201 SPU 32-3428
A3Cl12 J150-0050 CAPACIFUR-FXD 1000PF +30-20% 1O0UWYDL 284480 0150-0050
A3C113 a4
A3C200 Ji50-0093 CAPACITUR-FXD .ULUF +30-20% 10UwWVDL CER 28480 Ui150-0093
A3C201 a1
A3C20« 0130-0093 CAPACITUR~FXD .OLUF +#B0-20% LOOWVDC (ER 28480 0150-0093
A3C2u3 Ule6d-0L1%6 1 CAPACITUR-FXD 3900PF +~10% 200WVOL POLYE 56289 292P39292
A3C204 0163-0938 3 CAPACITOR-FX0D 1000OPF +~5% LOOWVDC MICA 53021 O15C1ELQ24
A3C2U5 A1 01801743 CAPACITUR-FXO JUF #-20% 258WVUOC LER 56289 150D 104 X9035A2
A3Cl006 J160-3934 CAPACITUR-FXD 1000PF +-5% LOOWVOL ¥ILA 53021 015C1lELD24
A3L2VT Aq 0160-3188 1 CAPACITUR-FXD 27UF #-5% 50WVDC MET 28480 0160-3188
A3Ceus J160-4232 IS CAPACITUR-FXD LU4TUF +5-0% SOnVDC MET 28480 0l60-4232
A3C209 J16U-4231 1 CAPACIVOR-FXD 4TOOPF #-5% 50WVDC #ET 28480 0l60-4231
A3C210 a1
A3C211 A 0121-0060 1 CAPACITOR-VAR 2-8PF 73899 DV11PS8A
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A3C213 0150--0093 CAPACITOR-FXD: .01UF +80 -20% 100WVDC CER 28480 0150-0093
A3C214 0150 0093 CAPACITOR—FXD: .01UF +80 --20% 100WVDC CER 28480 0150-0093
A3C215* 0140-0176 CAPACITOR FXD: 100PF + - 2% 300WVDC MICA 72136 DM15F101GO300WV1CR
A3C216 0160--3622 CAPACITOR—FXD .1UF +80 -20% 100WVDC CER 28480 0160- 3622
A3C217 0160—-0938 CAPACITOR—FXD 1000PF +- 5% 100WVDC MICA 53021 D15C1E102J
A3C218* a1485 0150--0045 1 CAPACITOR--FXD 8.2PF 500VDC 95121 TYPE QC
A3 el9 0150-0093 CAPACITUR-FXD LOLUF #80-20% 100WVDC CER 28460 0L50~-0093
A3C2Z0 J160-2150 1 CAPACITOR=FXD 33PF +-5% 300WVDC MILA 28480 Vi60~-2150
A3Ce23 0150-0093 CAPACITOR-FXD QlUF #80-20% l100WVUC CER 23430 0150-0093
A3lil4h U150-3093 CAPACITUR-FXD OLUF ¢80-20% LOOWVDL CER 28480 0150-0093
A32:5 0140-0229 2 CAPACITOR-FX0;3 33UF+-10% LOVOL TA-SULID 56289 1500336X901082
A3Ccc6 V150-0093 CAPACITUR-FXD LOlUF +80-20% LO0WVUC LER 284480 0150-0093
A3Cee? J18u-0229 CAPACITOR-FXD; 33UF+-10% LOVDC TA-S0LIOD 56289 1500336X901082
A3Ce28 V180-0cce8 7 CAPACITOR-FXD; 22UF+-10% 15vDC TA-50LI0 56289 150D0226X901582
A3C229 018U~-0223 CAPACITOR-FX0; 22UF+-10% 15vDC TA-SOLID 56289 L50D226X901582
A3C230 a1 A3 0150-0093 CAPACITOR—FXD .01UF 100WVDC 28480 0150-0093
A3C231 a1 a3 0150--0093 CAPACITOR--FXD .01UF 100WVDCz
A3C232 aq 0160-0127 CAPACITOR—FXD 1UF +-20% 25WVDC 28480 0160-0127
A3C233, 234 0160-0127 CAPACITOR-FXD: 1UF + —20% 25WVDC CER 28480 0160-0127
A3C300 0160- 2204 CAPACITOR--FXD: 100PF + —-5% MICA 300WVDC 28480 0160—-2204
A3C302--306 (0160--3548 CAPACITOR—FXD: .01UF + 1% 100WVDC MICA 28480 0160-3548
A3C3UT7 U1l60-3548 CAPACITOR-FXD .OLUF +~1% 100WVODC MICA 28480 0160-3548
A3C308 Jl60-3548 CAPACITOR-FXD LOLUF #-1% LOOWVDC MICA 28480 Ulou—-3548
A3C3uY 0160-3548 CAPACITOR=-FXD LOLUF #-1% LOOWVOC MICA 28480 0100-3548
A3L310 0l60-0127 LAPACITOR~-FXD LUF +-20% 254VDC CER 28480 0leu0-C127
A3C311 A1 0180--0161 CAPACITOR—FXD: 3.3UF +75-10% 35V AL 56288 150D335X003582
A3C13 0180-0106 CAPACITOR—FXD B0UF +-20% 6VDC TA-SOLID 56289 1500606 X0006B2
A3C315" A1 A3 0140--0149 CAPACITOR—FXD 470PF +-5% 300WVDC MICA 72136 DM15F471J0300WV1CR
A3C317 0160—0205 4 CAPACITOR--FXD 10PF +-5% 500WVDC MICA 0+ 28480 0160-0205
A3C318" A1 A3 0160--2200 CAPACITOR—FXD 43PF +-5% 300WVDC MICA 28480 0160--2200
A3C319 0160-0205 CAPACITUR=-FXU LOPF +~5% 500WVDC MICA O+ 28480 0160-0205
A3C3.0 U160-02095 CAPALITOR~FXD LOPF +-5% 500WVDC MICA U+ 28480 0160-0205
A3C321 0150—-0093 CAPACITOR--FXD .01UF +80-20% 100WVDC CER 28480 0150-0093
A3C322 01500093 CAPACITOR~-FXD .01UF +80--20% 100WVDC CER 28480 01500093
A3C323* A1 NORMALLY NOT LOADED
A3C325 0160--2199 CAPACITOR—-FXD 30PF +-5% 300WVDC MICA 28480 0160-2199
A3C326 A1 0160--0269 CAPACITOR~FXD .1UF +-20% 500WVDC 28430 0160-0269
A3C327 a1 as 0140--0149 CAPACITOR—FXD 470PF +-5% 300WVDC MICA 72136 DM15F471J0300WVI1CR
A3C328 a1 0160-2204 CAPACITOR—FXD 100PF +-5% 300WVDC MICA 28480 0160-2204
A3C330 a1 0160-3622 CAPACITOR—FXD .1UF +80--20% 100WVDC CER 28480 01603622
A3C480*A1q 0160-2205 CAPACITOR—FXD 120PF +—5% 300V 28480 0160—2205
*FACTURY SELECTED PART
A3C501 01500093 CAPACITOR—FXD .01UF +80-20% 100WVDC CER 28480 0150-0093
A3C502 A1 01400209 CAPACITOR—FXD GPF 10% 500WVDC MICA O+ 72136 DM15C050K0500WV 1CR
A3C503 01500093 CAPACITOR—FXD .01UF +80—20% 100WvDC CER 28480 0150—0093
A3C504 A1 01800100 CAPACITOR—FXD 4.7UF 10% 35VDC TA 56289 150D475X903582
A3C3lé 0180-0228 CAPACITOR-FXU; 2¢uUF+-10% 15vDC TA-SULID 56289 1500226X90158¢2
A3CBLT 0183-1704 1 CAPACITOR-FXU; 4TufF+-10% 6vDC TA-SJLID 56289 1500476X900682
A3C818 a4 0160-2200 CAPACITOR—FXD; 43PF 28480 0160-2200
A3CR100 1901-0758 DIODE 28480 1901-0758
A3CR101 1901--0028 4 DIODE-PWR RECT 400V 750MA 04713 SR1358-9
A3CR102 19ul-Ju28 DIUDE~PWR RECT 400V T750MA Gafl3 SR1358-9
A3CRLQ3 130i-Juds DIUDE-PWR RELT 400V 750MA 94713 SR1358~-9
A3CR104 1901-20028 DIUDE~PWR RECT 400V 750MA G473 SR1358-9
A3CRL105 1901~0050 4 DIUJE=-SWITCHING 2NS 80V Z00MA 28480 LY01-0050
A3CR1IV6 L391-0050 DIGUE->WITCHING 2NS 80V 200MA 28480 1901-0050
A3CRLL5 1902-0554 2 DIiuOE: ZENER; LOV VI LW MAX PD 0413 S4 Llzls~-t4u
A3CR1L16 1302-0554 VIUDE ZENER; 1OV VIZ; LW MAX PD 04713 SZ 11213-140
A3CR200 1902~3048 1 DIUDE~LNR 6.,81V 5% DO~T PD=.4W 28480 1902-0048
A3CR201 A1
A3CR202 a1
A3lrc03 1901-0040 DIJVE-SWITCHING 2NS 30V 5UMA 28480 1901~0040
A3CR204% 1901-0040 OILUDE=-SWITCHING ZNS 30V 50MA 28480 1901-0040
A3CRZO0S 1901-0040 DLJDE-SWITCAHING 2NS 30V 50MA 28480 1901-0040
A3CR2U6 L3U1-2040 DIUDE-3IWITCHING NS 30V 50MA 28480 1901-0040
A3CR20T 1901~004%40 DIUVE=SWITCAING 2NS 30V 5UMA 284480 1901-0040
A3CR208 1901-0040 OLUDE~SWITCHING 2NS 30V 50MA <3430 1901-0040
A3CR209 1901-0040 DIODE-SWITCHING ZN3 30V S50MA 28480 1901-004U
A3CR21L0 1901-3040 DIUDE~SWITCHING 2NS 30V 50MA 23450 1901-0040
A3CRZ1LL 1991-0040 DIUDE-SWITCHING 2N> 30V 50MA 6400 LY901-0u4u
AICKRZLZ 1901-304V & DIUGE=-SNITCHING 2NS 30V 50MA 28480 L901~0040
A3CRZL3 19J1-00%0 UIDUE-SKHITCHING ZNS 30V LUMA 23480 1901-0040
A3CR214 1301-0040 DIUDE-SWITCHING 2N5 30V 50MA 23480 1 901-0040
A3LRZLD 1901-30%u VIUDE~SALTCHING 2NS 30V 5uMA <3480 1701-0040
AJCRZLO 1Y01-9U40 DIJUE-SRITLAING &NS 30V 50vA 28480 1L901-0040
A3CR217 1801 0040 DIODE—-SWITCHING 2NS 30V 50MA 28480 19010040
A3CR218 1901--0040 DIODE—SWITCHING 2NS 30V 50MA 28480 1901—-0040
A3CR220 41 1901-0518 DIODE—-SCHOTTKY 28480 1901-0518
A3CR300 19301-2040 UIUDE-SWITCHING 2ZNS 30V 50MA 26430 1901-0040
A3Cn301 1901-00%0 DIUDE~SAITCHING 2N5 30V DUNA 28430 1L901-004v
A3CR30Z L30i-Ju40 GIODE~SWITUCHING 2NS 30V 5044 284380 LY90L-00%0
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Model 3551A

Reference HP Part . Mf

erenc Qty Description r Mfr Part Number

Designation Number Code

A3CR303 1901-0040 OIODE-SWITCHING 2NS 30V 50MA 28480 1901-0040

A3CR304 1201-0040 DIUDE-SWITCHING 2NS 30V 5044 28450 LYOL-G040

A3CR3O5 1901-0040 DIUDE-SWITCHING 2NS 30V 50MA 28480 1901-0040

A3CK40) 1901-0040 DIUDE-SWITCHING &N5 30V 50M4A 28480 1501-0040

A3CRG0L 1901~0040 VIJDE-SwITCHING 2NS 30V 50MA 28480 1901-0040

A3J1 1200-0423 SOCKET:IC BLK 16 CUNTACT 23850 CSAZ900-168

A30101 1854-0234 TRANSISTOR NPN 2N3440 S{ PD=1W 02735 2N3440

A3Q102 1854-0234 TRANSISTOR NPN 2N3440 S| PD=1W 02735 2N3440

A30103 A1 1854-0071 TRANSISTOR SI NPN 28480 18540071

A3Q201 1853-0066 L2 TKANSISTUR PNP ST CHIP PO=310MW 28450 1853-0086

A3Q202 1853-0086 TRANSISTUR PNP SI CHIP PU=310MW 28480 1893~-0086

A3(203 1854-00T71 TRANS [STOR NPN S1 PO=30UMN FT=200MHZ 284860 L854-C071

A3Ue04s L854-0071 TRANSISTUK NPN SI1 PD=300MW FT=200MHZ 28480 1854-0071

A3Q20% 1353-0vdo TAANSISTOR PNP SI CHIP PD=310MW 248430 1853-0086

A3G206 1853-0086 TRANSISTOR PNP SI CHIP PD=310MwW 28480 1853~uubo

A3Q207 18%¢-0071 TRANS[STUR NPN SI PD=300Mw FI=200MHL 28480 18540071

A3Q208 i354-0071 TRANSISYUR NPN S1 PO=300Mw FT=200Mn¢ 26430 1854-0071

A3Q209 1854~-0071L TRANSISFOR NPN S1 PuU=300Mw FT=200MHL £ 8430 1894-Cu71

A3Q210 1853-008o TRANSISTUR PNP SI CHIP PD=3L0MnN 28480 1853-00s0

A30211 A1 18530086 TRANSISTOR PNP SI CHIP PD=310MW 28480 18530086

A30212 41 1854—0071 TRANSISTOR NPN S| PD=300MW FT=200MHZ 28480 18540071

A30213 18550410 TRANSISTOR J—FET N—CHAN, D—MODE SI 28480 1855—0410

A3Q214 1855-0410 TRANSISTOR: J-FET N—CHAN, D~MODE SI 28480 18550410

A3Q215 1855—0081 TRANSISTOR: J—FET N—CHAN, D—MODE Sl 01295 2N5245

A30216 A1 18530086 TRANSISTOR PNP SI 28480 1853—0086

A30217 41 1855—041C TRANSISTOR J FET N-CHAN D—MODE 28480 1855—0410

A3Q300 18560414 TRANSISTOR J—FET N—CHAN, D-MODE S| 17856 2N4393

A3Q301 18540414 TRANSISTOR J—FET N--CHAN, D—MODE S8l 28480 18540414

A3Q302 1355-0410 TRANSISTUR; J-FET N-CHAN, D-MUDE S1 28480 18550410

A3Q3u3 1854-0233 i TRANSISTOR NPN 2N3B66 SI  PD=1W 02735 2N3866

A3Q304 1855-0414 TRANSISTUR; J-FET N-CHAN, D~MODE SI 17856 2N4393

A3Q305 1855-0414 TRANSISTUR; J-FET N-CHAN, D-MUDE SI 17856 2N4 393

A3Q306 1853~0020 TRANSISTUR PNP SI CHIP PD=300MN 28480 1853-0020

A3Q307 1855-0410 TRANSISTOK; J-FET N~CHAN, D-MGLE S <8480 1855-0410

A3Q308 1855~0414 TRANSESTUR; J=-FET N-CHAN, D-MODE Si 1L78%6 2N4393

A3Q310 1855-0377 1 TRANSISTOR; J-FET N-CHAN, D-MUDE SI 28480 1855-0377

A3Q311 1653-0020 TKANSISTOR PNP SI CHIP PD=300Md 28480 1853-0020

A3u3i2 1854-3071 TRANSISTOR NPN 51 PO=300MW FT=200MHL <8430 1854-0071

A3Q401 1355~0410 TRANSISTOR: J-FET N-CHAN, U-MUDE SI 20480 1855~041vu

A3Q402 1855-0410 TRANSISTOR; J-FET N-CHAN, D~MOLE $1 28480 1855-0410

A3R101 As

A3R102% A4 06984367 RESISTOR 20.5 1% .125W F 03888 PME55—1/8~TO—20R5-F

A3R103 0083-0275 1 RESISTOR 2.7 OHM 5% .25W CC TUBULAR o112k CB2765

AIR104 0757-0472 3 RESISTUR 200K LX .125W F TUBULAR 24546 C4~1/8~T0-2003-+

A3R105% 0698--8558 2 RESISTOR 67.3 UHM L% .5W F TUBULAR 20480 06988558
«FACTORY SELECTED PART

A3RLUG* 06988559 2 RESISTUR 302 OHM 1% .5W F TUBULAR 28480 0698—8559
*FACTURY SELECTED PART

A3R107% 06988561 2 RESISTOUR 454.6 OHM 13 +5W F TUBULAR 28480 06988561
*FACTURY SELECTED PART

A3R108% 06988558 RESISTOR 67.3 UHM L% 5w F TUBULAR 28480 06988558
*FACTORY SELECTED PART

A3R109% 06988559 RESESTUR 302 OHM L& .9W F TUBULAR 28480 0698—8559
*FACTURY SELECTED PART

A3R110% 06988561 RESISTUR 454.6 UMM 1% .5W F TUBULAR 28480 06988561
#FACTORY SELECTED PART

A3R111 J3157-0400 1 RESISTOR 90.9 UHM L% 1254 F TUBULAR 24546 C4~1/8=-TU-90RI-F

A3R112 0698-4419 I RESISTOR 210 OHM 1% .125W F TUBULAR 24540 C4-1/8-TU~210R-F

A3Rl.1143 0698~4451 1 RESISTUR 340 JHM 1% .1254 F TUBULAR 24540 C4-1/78-T0-340R-F

A3R1 A1

A3R115 0757--0472 RESISTOR 200K 1% .126W F TUBULAR 24546 C4-1/8-T0-2003—F

A3R116, R117 A1 0698—6965 RESISTOR 505 OHM 1% .125W 24546 NES55

A3R121 2100—-3426 RESISTOR—VAR 20 OHM .10 28480 2100—-3426

A3R122 2100-0552 RESISTOR—VAR TRMR 50 OHM 20% C TOP ADJ 73138 72XR50M

A3R123 21000552 RESISTOR—VAR TRMR 50 OHM 20% C TOP ADJ 73138 72XR50M

A3R200 A1

A3R201 A1 0757--0442 RESISTOR 10K 1% .125W 24546 C4—-1/8—T0--1002—F

A3R202 A1 07570280 RESISTOR 1K 1% .125W F TUBULAR 24546 C4-1/8-TO-1001—F

A3R203 0757--0442 RESISTOR 10K 1% .125W 24546 C4--1/8-TO-1002--F

A3R204 A7 0698—3228 RESISTOR 49.9K 1% .125W F TUBULAR 03888 PMES5S

A3R205 A1 06983228 RESISTOR 49.9K 1% .125W F TUBULAR 03888 PMES5S

A3R206 A1 0757 -0442 RESISTOR 10K 1% .125W 24546 C4-1/8-TO-1002 -F

A3R207 41

A3R208 A1

A3R209 A1

A3R210 A1 07570283 RESISTOR 2K 1% .126W £ TUBULAR 24546 C4—1/8-TO—2001—F

A3R211 0757-0427 RESISTOR 1.5K 1% .1256W F TUBULAR 24546 C4--1/8-TO—1501—F

A3R213 A1 06983258 RESISTOR 5360 OHM 1% .125W F TUBULAR 16299 C4—1/8-T0-5361—F
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Model 3551A

Table 6-3. Replaceable Parts

Section VI

HP Part o Mfr
Reference Qty Description Mfr Part Number
Designation Number Code

A3R391 0083-4735 RESISTUR 47K S .25W CC TUBULAR ol1L21 LB4735

A3R 392 0638-6801 L RESESTUR 3.48K LX 1254 F TUBULAR L9701 MF4(1/8-T9-3481-F

A3R393 0598-8182 1 RESISTUR 2.21K L¥ 125w F TUBULAR 30983 MF4C1/8-T9-2211-F

A3R395 0I57-0387 RESISTUR 27+4 UHM 1% .125W F TUBULAR 30983 MF4(L/8-TO-2TR4-F

A3R 396 UT57-0442 RESISTUR LOK 1% +125W F TUBULAR 24546 L4~ 1/8-10-1002-F

A3R397 2100-3212 RESISTOR—VAR TRMR 200 OHM 10% C SIDE ADJ“ 32997 3389P—1-201

A3R398 At 07570449 RESISTOR 20K 1% .125W 24546 C4—-1/8-T0O-2002-F

A3R401 07570280 RESISTOR 1K 1% .125W F TUBULAR 24546 C4-1/8-TO-1001--F

A3R401 A1 Ag 0698--3497 1 RESISTOR 6040 OHM 1% .125W F TUBULAR 16299 C4-1/8-TO—604R—F

A3R403, 404 0683-5145 RESISTOR 510K 5% .25W CC TUBULAR 01121 CB5145

A3R501 0698-6323 RESISTOR 100 OHM .1% .125W F TUBULAR 19701 MF4C1/8-T9--100R—-B

A3R502 a1 06986448 1 RESISTOR—FXD 216.2 .001 .125W 24546 NES5

A3R503 0698—5369 1 RESISTOR-FXD 262.4 .001 28480 06985369

A3R504 06983274 1 RESISTOR 10K 1% .125W F TUBULAR 19701 MF4C1/8—T9-1002—F

A3R505 A1 21003351 RESISTOR—VAR TRMR 5000HM 10% C SIDE ADJ 73138 72XR500

A3R506* 0757 -0398 RESISTOR 75 1% .125W F 24546 C4—1/8--TO—75R0~-F

A3R507, 508 A 21003345 RESISTOR—VAR 100HM 10% C TOP ADJ 73138 72PR10

A3R818 06832405 RESISTOR 24 OHM 5% .25W CC TUBULAR 01121 CB2405

A3R819 0684—1021 3 RESISTOR 1K 10% .25W CC TUBULAR 01121 CB1021

A3R820 0757-0277 RESISTOR 49.9 OHM 1% .125W F TUBULAR 24546 C4-1/8-TO—4992—F

A3S1, A3S2 03551--61901 2 SWITCH, ASSEMBLY ROTARY:FUNCTION AND IMP 28480 03551-61901

A3S53 3100-2753 1 SWiTCHy RUTARY : FREQ RANGE HZ 284080 3100-2793

A354 a1 3100-3351 1 SWITCH, RUTARY:LEVEL RANGE DBM 28480 31003351

A3S5 Ay 3100- 3377 1 SWITCH, ROTARY: RECEIVE NOISE/TONE 28480 3100-3377

A3T101 a1 A3 9100--3489 1 TRANSFURMERs RECGEIVE 28480 91003489

A3T102 9100-3449 L TRANSFURMER, SEND 284480 9100-3449

A3U201 a1 18260218 i IC LIN AMPLIFIER 02735 CA3100T

A3U202 1820-0478 4 IC LIN LM306H AMPLIFILER 27014 LM308H

A3UcLo3 1820-0478 IC LIN LM30BH AMPLIFIER L1014 LM3G8H

A3U204 1826-0109 IC LIN AMPLIFILER 34371 HAR-2625-80593

A3U205 L820-0478 AC LIN LM3U8H AMPLIFIER ZT01le LM308H

A3U206 A1 1826—-0222 IC LIN RC4136CP AMPLIFIER 0059R RC4136DP

A3U207 18260043 IC LIN LM307H AMPLIFIER 27014 LM307H

A3U208 1826--0109 IC LIN AMPLIFIER 34371 HA2-2625-B0593

A3U209 A1 18260218 iC LIN AMPLIFIER 02735 CA3100T

A3U300 1826—0013 IC LIN AMPLIFIER 28480 1826—0013

A3U301 18260222 IC LIN RC4136CP AMPLIFIER 0059R RC4136DP

A3U30¢2 1826-0222 IC LIN RC4L36CP AMPLIFIER VOS5 IR RC4L360P

A3303 1826-0222 1C LIN RC4136CP AMPLIFIER GU59R RL41360P

A30L304 1826-022¢2 1C LIN RC4136CP AMPLIFIER Q059K RL41360P

A3U306 1820-1315 1 1C;06GTL; MULT IPLEXER 021735 CO4051AE

A3U307 1820-0478 IC LIN LM308H AMPLIFIER 27014 LM308H

A3U40L 1826-0013 IC LIN AMPLIFIER 48480 Ld26-0013

A3U500 1326-0109 1C LIN AMPLIFLER 34371 HAZ2-2645-60593

A3V101 Ag 1970-0073 1 TUBE, ELCTRN, 81-C90, SURGE V PT CTR 28480 1970--0073

A3XA4 1251-1941 1 CUNNECTOR; PC EDGE; 6-CONT; DIP SULDER 71785 252-06-30-310

A3 MISCELLANEOUS

J3551-01203 L BRACKET , ANALUG SWITCH 28480 03551-01203
03551-206503 1 PC BUARD, INPUT AMPLIFIER 23480 03551-26503
0355%1-61602 1 CABLE ASS5Y 28480 03551-6L602
U355L~0l604 1 CABLE ASSY 28480 035951-61604
03551-610603 1 CABLE ASSY 28480 03951-616U3
L200~0043 3 INSJLATUR; XSTR; TU- 35 .02 THK 28480 L2uC-0043
1205-0250 i THERMAL~LINK; SGL; TU-5 PKG 28480 1205-0250

See introduction to this section for ordering information
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Section Vi
Table 6-3. Replaceable Parts
Reference L Mfr
N . r| Qt Description Mfr Part Number
Designation HP Part Numbe Y p Code
A4 Ag 03551 --66504 1 PC ASSY, FILTER 28480 03551 66504
A4C401 404 0160-3024 4 CAPACITOR—~FEXD 1700PF +/--1% 100WVDC MICA 28480 0160--3024
A4CA05 0180 -0197 2 CAPACITOR-FXD 2.2UF +/-10% 20VDC TA 56289 150D225X9020A2
A4C406 0160-3622 CAPACITOR -FXD .1UF +80--20% 100WVDC CER 28480 01603622
A4C407 0140 0177 1 CAPACITOR- FXD 400PF +/- 1% 300WVDC MICA 72136 DM15F401F0O300WV 1CR
A4CA408, C409 0160-2130 2 CAPACITOR -FXD 865PF +/- 1% 100WVDC MICA 28480 01602130
A4C410, C411 0140 -0163 6 CAPACITOR-FXD 4751PF +/- 1% 72136 DM20F4751F0300WV1CR
A4C412 0180-0197 CAPACITOR--FXD; 2.2UF +/-10% 20VDC TA 56289 150D225X9020A2
A4C413 - 416 0140-0163 CAPACITOR--FXD 4751PF +/—1% 300WVDC MICA 72136 DM20F4751F0300WV 1CR
A4CA1T7 0170.-0066 1 CAPACITOR--FXD .027UF 200vDC 56289 292P27392
A4C418, 419 0180-0228 CAPACITOR--FXD 22UF +/—10% 15VDC TA-SOLID 56289 150D226X9015B2
A4C456 0150-0093 CAPACITORFXD .01UF +80--20% 100WVDC CER 28480 0150--0093
A40Q409 1853--0086 TRANSISTOR PNP St CHIP 28480
A4R401 0698 -7372 RESISTOR 108.94K .1% .125W F TUBULAR 30983 MF4C1/8- T2—-108441 B
A4R402 0698 6943 5 RESISTOR 20K .1% .125W F TUBULAR 19701 MF4C1/8-T2-2002--B
A4R403 0698--7376 1 RESISTOR 11.397K .1% .125W F TUBULAR 30983 MF4C1/8-T2-11397R B
A4R404 0698--7375 2 RESISTOR 28.64K .1% .125W F TUBULAR 30983 MF4C1/8-T2--28641
A4R405 0698-4205 1 RESISTOR 21K 1% .125W F TUBULAR 16299 C4-1/8 -T0--2102- -F
A4R406 0698--4207 1 RESISTOR 44.2K 1% .125W F TUBULAR 16299 C4-1/8-TQ 4422 -F
A4R407 0698-7371 2 RESISTOR 20.605K .1% .125W F TUBULAR 30983 MF4C1/8 T2-20605R B
A4R408 0698 4488 1 RESISTOR 26.7K 1% .125W F TUBULAR 24546 c4 1/8--T0-2672--F
A4R409 0698-7371 RESISTOR 20.605K .1% .126W F TUBULAR 30983 MF4C1/8- T2—20605R- 8
A4R410 0698--3158 RESISTOR 23.7K 1% .125W F TUBULAR 16299 C4--1/8-T0- 2372- F
A4R411 0698 --4445 RESISTOR 5760 OHM .01% 16299 C4--1/8--T0--5761--F
A4R412 0698--6943 RESISTOR 20K .125W F TUBULAR 19701 MF4C1/8-T2--2002 -8
A4R413 0698 - 7370 1 RESISTOR 17.5679K .1% .126W F TUBULAR 30983 MF4C1/8-T2- 17579R B
A4R414 0757--0442 RESISTOR 10K 1% .126W F TUBULAR 24546 C4- 1/8-T0--1002--F
A4R415 07570450 2 RESISTOR 22.1K 1% .125W F TUBULAR 24546 C4--1/8--T0--2212--F
A4R416 0698-4482 RESISTOR 17.4K 1% .125W F TUBULAR 03888 PMEB5--1/8- TO-1742 F
A4R4T7 0698-7373 1 RESISTOR 98.941K .1% .125W F TUBULAR 30983 MF4C1/8--T2--98941R- B
A4R418 06987372 2 RESISTOR 108.94K .1% .125W F TUBULAR 30983 MF4C1/8- T2—-108441--B
A4R419 0698--7375 RESISTOR 28.64K .1% .125W F TUBULAR 30983 MF4C1/8--T2--28641-B
A4R420 0698—-3158 2 RESISTOR 23.7K 1% .125W F TUBULAR 16299 C4. 1/8--T0-2372 F
A4R421 0698-6943 RESISTOR 20K .1% .125W F TUBULAR 19701 MF4C1/8 T2-2002 -B
A4R422* 0757-0442 RESISTOR 10K .01% .125W 24546 C4.-1/8--T0--1002- F
A4R423* 0698-8191 RESISTOR 125K .1% .125W F TUBULAR 18701 MF4C1/8--T9-1251-B
A4R424 (0698--6943 RESISTOR 20K .1% .125W F TUBULAR 19701 MF4C1/8--T2- 2002 -8B
A4R425 06987368 RESISTOR 36.901K .1% .125W F TUBULAR 30983 MF4C1/8--T2 -36901R -B
A4R426 0698 7368 2 RESISTOR 36.901K .1% .3125W F TUBULAR 30983 MF4C1/8-- T2--36901R--B
A4R427 0757 -0401 RESISTOR 100 OHM 1% .125W F TUBULAR 24546 C4 -1/8-T0-101 F
A4R428 06983557 1 RESISTOR 806 OHM 1% .125W F TUBULAR 16299 C4-1/8--TO—806R- F
A4R429 0757--0443 1 RESISTOR 11K 1% .125W F TUBULAR 24546 C4-1/8--T0--1102. F
A4R430 0757--0469 1 RESISTOR 150K 1% .125W F TUBULAR 24546 C4--1/8-T0—1503—F
A4R431 0698—3162 1 RESISTOR 46.4K .01% 16299 C4-1/8-T0--4642--F
A4R432 0698 --3519 RESISTOR 12.4K 1% .126W F TUBULAR 16299 C4-1/8-T0-1242 -F
A4R433* 0757 -0442 RESISTOR 10K .01% .125W 24546 C4--1/8- T0O—1002—-F
A4AR434 0757-0448 RESISTOR 15.2K .01% 24546 C4--1/8- - T0--1822--F
A4R435 0757--0465 RESISTOR 100K 1% .125W F TUBULAR 24546 C4--1/8-T0-1003--F
A4R436 0698--3245 1 RESISTOR 20.5K 1% .125W F TUBULAR 16299 C4-1/8--T0—2052—F
A4R437 0757-0455 1 RESISTOR 36.5K 1% .1256W F TUBULAR 24546 C4-1/8-T0-3652-F
A4R438 0698-7366 RESISTOR 109.64K .1% .125W F TUBULAR 30983 MF4C1/8--T2--109641--B
A4R439 0698--7366 RESISTOR 109.64K .1% .125W F TUBULAR 30983 MF4C1/8—T2--109641 B
A4R440 0698 6943 RESISTOR 20K .1% .125W F TUBULAR 19701 MF4C1/8--T2--2002-8B
A4R441 0698-7367 1 RESISTOR 78.028K .1% .125W F TUBULAR 30983 MF4C1/8—T2- 78028R--B
A4R442 - 444 2100-3274 3 RESISTOR VAR TRMR 5K 10% C SIDE ADJ 73138 72XR10K
A4R445 2100 3207 RESISTOR 5K .1% .50W 32997 86X 1-502
A4R446, 447 07570407 RESISTOR 200 1% .125W F 24546 C4--1/8--TO-201 F
A4R491 0684—-1021 RESISTOR 1K 10% .25W CC TUBULAR ot121 CB1021
A4S1 3100--2750 1 SWITCH ROTARY NOISE WEIGHTING 28480 3100- 2750
A4U401, 402 1826- 0312 2 1C LINEAR 28480 1826—-0312
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Table 6-3. Replaceable Parts

HP Part A Mfr
Reference Qty Description Mfr Part Number
Designation Number Code

AS 0355L-66505 1 PC ASSY, POWER SUPPLY 28480 03551-60505
AS5C801 0180-2563 2 CAPACITUR-FXD; 2600UF+75-10% 12vDC AL 284390 0180-2563
A5C802 0180-2563 CAPACITUR-FXD; 2600UF+75-10% 12vDL AL 28480 0180-2563
A5C803 0180-2511 5 CAPACITOR-FXD; 390 +100-10% 20vDC AL 90201 MTV3TTNOZOGELJP
ASCu04 0180~-2511 CAPACITOR-FXD; 390 +100-10% 20VUC AL 90201 MTV3TTNO2OELJP
ASC805 0180-2511 CAPACITOR-FXD; 390 +100-10% 20vDC AL 30201 MTV37TNO2UELJP
ASCH806 0180-2511 CAPACITOR-FXD; 390 +100-10% 20vLC AL 90201 MTV3TTNO20ELJP
A5C8L0 0180-2511 CAPACITUR-FXD; 390 +100-10% 20VDC AL 90201 MTV377NO20OELJP
A5C811 0180-0228 CAPACITUR-FXD; 22UF4+-10% 15VDC TA-SULID 56289 1500226X901582
A5C8lL2 0150-0093 CAPACITOR~-FXD .OLUF +80-20% 1O0WVLC CER 28480 0150-0093
ASCH13 0180-0097 1 CAPACITUR—FXD; 47UF¢-10% 35VUC TA-S0LID 56289 15004 76X903552
A5CR801L 19u1-0158 15 DIUDE~PWR RECT 200V 750MA 04713 SR1358-3
A5CRB02 1901-0158 DIQDE-PWR RECT 200V 750MA 04713 SR1356-3
A5CRB03 1901-2158 DIDDE-PWR RECT 200V 750MA 04713 SK1358-3
A5CRBC4 1901-0158 DIUDE~PWR RECT 200V 750MA 04713 SR1358-3
ASCR805 1901-0158 DIUDE-PWR RELT 200V 750MA 04713 SR1358-3
A5CRB06 1901-0158 DIUDE-PWR RECT 200V 750MA 04713 SR1358-3
ASCRBO7 1901-0158 VIODE-PWR RECT 200V 750MA 04713 SR1358-3
AS5CRB 08 1901-0158 DIODE-PWR RECT 200V 750MA 04713 SR1358-3
ASCRB09 1901-0158 DIODE-PWK RECT 200V 750MA 04713 Sk1358-3
AS5CR810 1901-0158 GIODE-PWR RECT 200V 750MA 04713 SR1358-3
A5CR811 1901-0158 DIODE-PWR RECT 200V T50MA 04713 SK1358-3
ASCR812 1901-2158 U10DE~PHR RECT 200V 750MA 04713 SR1358-3
A5CR813 1301-0158 GIJDE~PWR RECT 200V 750MA 04713 SR1358-3
ASCR814 1901-0158 DIODE-PWR RECT 200¢ T50MA 04713 SK1358-3
ASCR81b 1901-0158 VIUDE-PWR RECT 200V T750MA 04713 SR1358-3
A5CR816 1931-00%0 DIGDE-SWITCHING 2NS 30V 50MA 28480 1901-0040
ASCR8LT 1901-0040 DIODE~SWITCHING 2NS 30V 50MA 28480 19010040
AS5CR818 1901-0040 DIDDE-SWITCHING 2NS 30V 5UMA 28480 1901-0040
A5CR819 1902-0760 1 DIUDE-ZNK 18.2V 5% DO-T PD=.4w ueTL3 SZ 10939-257
ASCRE20 1901-0050 DIUDE~SWITCHING 2NS 8OV 200MA 28480 1901-0050
A5CRB2L 1901-0050 DIGUE~SWITCHING 2NS 80V 200MA 25480 1901-0050
ASF801 2110-0046 3 FUSE .5A 125V 71400 TYPE GMW-1/2
ASF802 2110-0046 FUSE .5A 125V 71400 TYPE GMa—1/2
ASF803 2110-0046 FUSE «5A 125V 71400 TYPE GMW=-1/¢
ABJ1 1200-0423 SOCKET:IC BLK 16 CUNTACT 23880 CSA2900-16B
ABJ2 a4 1251-3751 L CONNECTOR; 8-CUNT; MALE; POST TYPE 27264 09-65-1081
A543 1251-3 745 3 CONNECTOR PLUG: +6V INCLUDES THE FOLLOWING: | 28480 1251-3745

12513746 2 CONTACT CONNECTOR 28480 12513746
A5J4 1251-31745 CONNECTOR PLUG: +12V INCLUDES THE FOLLOWING: | 28480 1251~3745>

12613747 4 CONTACT CONNECTOR 28480 1251-3747
AS5J5 1251-3745 CONNECTOR PLUG: -12V INCLUDES THE FOLLOWING: | 28480 1251-3745

1251-3747 CONTACT CONNECTOR 28480 1251-3747
ASK801 0490-0569 1 RELAY 28480 0490-0569
A50804 1853-0066 TRANS ISTOR PNP SI CHIP T0-92 PD=200Mw <8480 1853-0066
A5Q805 1853-0066 TRANSESTOR PAP SI CHIP TU~92 PD=200Mn 248450 1853-GU66
A5Q806 1854-0071 TRANSISTUR NPN ST PD=300MW FF=200MHL 28480 1854-0071
A5Qu07 1853-0066 TRANSISTOR PNP SI CHIP TU-92 PU=200MK 28450 18530066
A5G308 1B54-00TL TRANSISTOR NPN SI PD=300MW FT=200MHZ 26480 1654-0071
A5Q809 1853-0066 TRANSISTUR PNP SE CHIP TU-92 PU=200MW 28480 1853-0060
A5G810 1854-0071 TRANSISTUR NPN SI PD=300MW FT=Z0UMHL 28480 1854-0071
A5RB04 0813-0040 i RESISTOR 20 UHM 5% 5W PW TUBULAK 91637 CW5=2-5W-T2-20R-J
A5RE05 0b12-0070 1 RESISTUR 10 UHM 5% 5w PW TUBULAR 91637 CW5=2-5N-Tz-L0R~d
ASK806 0811~3114 1 RESISTUR 75 UHM 3% 54 PW TUBULAR 00213 15008
ASR807 Jall-1854 1 RESISTUR 50 UHM 5% 5w PH TUBULAR 56289 243E50K5
ASR8U9 0698-4494 2 RESISTUR 35.7K 1% .125w F TUBULAR 24546 C4-1/8-T0-3572-F

See introduction to this section for ordering information
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Section VI
Table 6-3. Replaceable Parts
Reference HP Part o Wi
: . Qty Description r Mfr Part Number
Designation Number Code
ASRBLUG 0698-3451 2 RESISTOR 133K 1% .125w F TUBULAR 16299 C4-1/8-TO-1333-F
AS5R3811 0698-4489 1 RESISTOR 28K 1% 125w F TUBULAR 24546 C4-1/8~-T0-2802~F
ASR812 0638-3162 1 RESISTUR 46.4K 1% »1254 F TUBULAR 16299 C4-1/8-T0-4b42-F
ASRBL3 06968-4502 1 RESISTUR 64.9K 1T «125w F TUBULAR 24546 C4~-1/8-T0-6492-F
A5R814 0638-3451 RESISTOUR 133K 1% 4125w F TUBULAR 16299 C4-1/8~T0-1333~F
A5RB15 0698-4494 RESISTUR 35.7TK 1% +125W F TUBULAR 24546 C4-1/8-T0-3572-F
ASRBl6 0683-1045 RESISTOR 100K 5% .25w CC TUBULAR 01121 CB1045
ASRELT 0683-1045 RESISTUR 100K 5% .25W CC TUBULAR o112l CB1045
ASKR818 0683-1045 RESISTUR 100K 5% .25W CC TUBULAR oi121 CBl045
AS5RE19 0U683-1045 RESISTUR 100K 5% +25w CC TUBULAR o121 C81045
A5R820 0633-1045 RESISTUR 100K 5% 425w CC TUBULAK oilel 81045
A5R821 0683-1035 RESISTUR 10K 5% .254 CC TUBULAR oLriz2l L81035
ASRB22 0633-1045 RESISTOR 100K 5% +25w CC TUBULAR G112l CBL1G4S
ASK823 0083-1045 RESISTUR 100K 5% +25W CC TUBULAR 01121 Cb1045
ASRBZ4 0757-0427 RESISTUR 1.5K 1% «125W F TUBULAR 24546 C4-1/8-T0-1501-F
ASRE25 0757-0427 RESISTOR 145K 1% o125W F TUBULAR 245406 C4-1/8-T0-1501-F
ASR8B26 0683-1015 RESISTOR 100 OHM 5Z .25W CC TUBULAR otiz2l (81015
A5U8B0L 1823-0430 1 IC LIN LM309K REGULATUR 27014 LM309K
AS5U802 i926~0117 i IC LIN REGULATOR 07263 T812KC
AbUBO3 1826-0123 1 IC LIN LM320K-12 REGULATOR 27014 LM320K~-12
A5 MISCELLANEGQUS
03551-012V5 1 BRACKET, BATTERY CONN&CTOR 28480 03551-01205
0380~-0160 1 STANDUFF 28480 0380-0160
U490-0541 1 RETAINER, SOCKET 28460 04900541
U433-0570 1 SULKET, RELAY <8480 0490-0570
CHASSIS PARTS
BT 1420-0220 i BATTERY PACK: 5V 28480 1420-0220
8Y2 1420-0221 2 BATTERY PACK: 12V 28480 1420-0241
BT3 1423-0221 BATTERY PACK: 12V 28480 1420-G221
Fl 2110-0201 1 FUSE »25A 250V SLU-BLU 715915 313.2508
J3 1510-0091 4 BIND ING-PUST; SINGLE;3/8-32;5JGK/RED;SGL <480 151¢-0091
J4 1510-0091 BINDING=POST ;i SINGLE; 3/8-32; JGK/RED;SGL 28480 L510-0091
Js 1251~0687 2 CONNECTOR; TEL; 3-CKT JACK .25 SHK DIA 82389 MN—-1128
Jo 1510-0091 BINDING~PUST; SINGLE;3/8-323JGK/REU;SLL 28480 1510-0091
J7 1L510-0091 BINDING~PUST; SINGLE;3/8~325J46GK/REJ;SGL 28480 1510-0091
J8 1251-3687 CONNECTOR; TEL; 3-CKT JACK .25 SHK DIA 82389 MN-1128
J9 1540-0087 1 BINDING~PUST, SINGLE,6~32,JGK/BLK 28480 1510-0087
J10 1251-3954 2 JACK 28480 1251-3954
L1 - 14 ajq 91003551 4 COIL:FXD 1UH 24226 9493
PM1 0960-0444 1 LINE MODULE 28480 0960—0444
R200 2100--0669 1 RESISTOR-VAR 50K 10% CC 12697 SERIES 63M
R500 2100-0352 1 RESISTOR-VAR 50K—5K OHM 5% 2W 28480 2100-0352
Sl 3101-1849 1 SWITCH: PUSHBUTTON, HOLD 28480 3101-1849
11 9100-3451 i TRANSFORMER: POWER 28480 9100-3451
w2 U3570-61625 1 CABLE AS5SY 284380 03570-61025
MISCELLANEUUS PARTS
Ay 7 03651--00221 1 PANEL, FRONT 28480 03551-00221
A1 03551 -00212 1 PANEL, FRONT, SUB 28480 03551-00212
03551 01201 1 BRACKET, PRIMARY POWER MOUNTING 28480 03551-01201
03551--01202 1 CLAMP, CABLE 28480 03551-01202
03551-04101 1 INSULATOR, LINE V 28480 03551-04101
03551-04301 1 PLATE, PC BOARD MOUNTING 28480 0355104301
A1 03551-65001 1 LOCK 28480 0355165001
03551--23701 1 ROD, AUTO OFF 28480 0355123701
A1 03551-24710 HOUSING, LOCK 28480 03551-24710
A1 03551--24901 HANDLE, LOCK 28480 03551--24901
A1 03551-27901 SCREW, LOCK 28480 03551-27901
03551--64101 1 COVER ASSY 28480 0355164101
A A 0355164521 1 CASE ASSY 28480 03551--64521
0370-1003 1 KNOB, MONITOR VOLUME 28480 0370-1003
0370--1005 2 KNOB, IMP & SEND LEVEL RANGE 28480 0370 -1005
0370-1099 3 KNOB, SENO FREQUENCY RANGE 28480 03701099
0370--1099 KNOCB, RECEIVE NOISE TONE 28480 0370--1099
03701099 KNQOB, NOISE WEIGHTING 28480 0370--1099
0370-1303 1 KNOB, SEND FREQUENCY VERNIER 28480 0370-1303
03701318 1 KNOB, FUNCTION 28480 0370-1318
A1 0370-1810 KNOB, LEVER 28480 03701810
0370-2486 3 PUSHBUTTON, COVER HOLD 28480 03702486
037G 2437 7 PUSHBUTTON, COVER,POWER, DISPLAY & MON!T 28480 0370-2497
0370-2627 1 KNOB ASSY, SEND LEVEL VERNIER 28480 0370-2627
12561-3167 1 CONNECTOR; 4—CONT; FEM; POST TYPE 27264 09-50- 3041
1251-3301 1 CONNECTOR; 8—CONT; FEM; POST TYPE 28480 1251-3301
1460-1341 1 SPRING WFRM STL 28480 1460-1341
4040-0985 1 LENS DISPLAY 28480 4040-0985
5040-7695 1 MOUNT, SPEAKER 28480 5040 -7695
5060-7452 1 DIAL CONT ASSY 28480 50607452

AA For Serial Numbers 1425A-00130 and below, case assembly part no. is 03651-64501 (see Figure 7-17 Aa).
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Table 6-3. Replaceable Parts

Reference HP Part L Mfr

. A Qty Description Mfr Part Number

Designation Number Code
5250494 1 HANDLES 28440 525C-49A
8120-1518 1 CABLE, POWER 25480 5120~1518
9163-0229 1 SPEAKER 28480 9160-0229

HANDLE, CARRYING (CONSISTS OF THE
FOLLOWING PARTS):

1440 -0071 HANDLE-PLASTIC W/STL INSR 4.25- L .25 THK 12136 1876--372
1440 --0050 HANDLE—-CMPNT .75-L 12136 1875 -376-370
1440- 0049 HANDLE -CMPNT .75--L 12136 1875 -376--370
2200--0143 SCREW—MACH 4- 40 .375-IN--LG PAN--HD 28480 2200- 0143
22660001 NUT ~HEX-DBL CHAM 4--40-- THD 28480 2260--0001
2190--0004 WASHER. LK INTL T NO. 4 .115IN 1D .27 IN U1453 1904

See introduction to this section for ordering information
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Section VII

SECTION VII
TROUBLESHOOTING AND
CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

7.2. This section of the manual contains troubleshooting
information and circuit diagrams for the Test Set. Included
are digital troubleshooting procedures, functional block
diagrams, schematic diagrams and component location
diagrams.

7-3. TROUBLESHOOTING.

7-4. The following troubleshooting information is designed
to eliminate needless unrelated checks in locating instru-
ment malfunctions. It should first be determined that a
malfunction does exist and that it does not exist externally
to the Test Set. Before troubleshooting, become familiar
with the principles of operation (Section III) and the
functional composition (Section IV).

7-5. The troubleshooting procedure is separated into three
parts. The first part will separate the problem into two cate-
gories, i.e., analog or digital. If the problem is an analog
problem, the procedure will also direct the user to the Al
or A3 board. The second part provides analog troubleshoot-
ing procedures. The digital troubleshooting procedures,
using the ASM flow charts, forn the third section. In all of
the procedures the intent is to aid the user in finding the
problem area associated with his system. Where a specific
component or a particular area is given as the location of
the malfunction, it should be remembered that these are
only possible solution.  The schematics should always be
used in conjunction with the procedures to troubleshoot
the system.

7-6. To isolate a malfunction between the analog and
digital circuitry, use the following procedure:

The Test Set utilizes several CMOS com-
ponents. Improper troubleshooting techniques
can damage these components. To minimize
failures resulting from troubleshooting, observe
the following rules.

1. Always use grounded soldering tips
and grounded test fixtures.

2. Never insert or remove a CMOS device
with the Test Set power on.

3. Do not load CMOS devices. The input
impedance for the test devices must,
in most cases, be greater than 50 kS

a. Set the Test Set controls as follows:

FUNCTION . ............... REC TERM
IMP ... 600
RECEIVE NOISE/
TONE............... TONE NORMAL
HOLD. ... ... .. OFF
POWER. .. ... ... ... ... ... ... ~ AC

b. Connect a 3320B through a 600 ohm balanced load
to the Test Set input terminals.

c. Adjust the 3320B to 1 kHz at a level of +10.79 dBm.
NOTE

The instrument’s SEND OSC can be used to
provide the input signal, if it is known to be
operating properly. Refer to the analog trouble-
shooting section for verification of the Send
Oscillator if it is to be used.

d. Press the DISPLAY & MONITOR Receive Level but-
ton and verify a display of 0 dBm.

e. Press the DISPLAY & MONITOR Frequency Level
button and verify a display of 1 kHz.

NOTE

If both readings in Steps d and e are correct,
perform the performance tests to verify proper
operation. If either or both readings were
wrong, continue to Step f.

f. Measure A1TP14 with the 180C Oscilloscope. The
oscilloscope should indicate a 30 mV rms sine wave at
| kHz. If the reading is bad refer to the analog trouble-
shooting section. The malfunction is most likely to have oc-
curred on the A3 board.

g. Measure A1TP12 with the 180C Oscilloscope. The
oscilloscope should indicate a 1 kHz square wave 4 V p-p. If

Rev. A 7-1
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the reading is incorrect, then refer to the analog trouble-
shooting section. The malfunction is most likely to have oc-
curred on the Al board. A correct reading would indicate
that the Digital Troubleshooting procedures should be used.

7-1. ANALOG TROUBLESHOOTING.

7-8. The troubleshooting procedures are broken into two
major groups, consisting of Receive Circuits and Send Cir-
cuits. To use the troubleshooting procedure, the symptom
of a problem should first be isolated to one of these two
groups, then the procedure for that group performed in the
sequence given. Each procedure provides setup, test points,
and representative voltages to aid in isolating the location
of a malfunction. Waveforms and test points used within
the procedures are shown on the analog block diagram.
Schematics one through five and eight also have representa-
tive voltages shown at various points and should be used
with the procedure to isolate the malfunction to the com-
ponent level.

7-9. Receive Tone Circuits.

a. Connect a 3320B Oscillator to the Test Setblack in-
putfoutput terminals through a 600 ohm impedance box.

b. Adjust the 3320B to | kHz at a + 10.79 dBm output

level.

¢. Set the Test Set front panel controls as follows:

FUNCTION

(Black Input/Output Terminals). . .REC TERM
IMP o 600
DISPLAY & MONITOR . . . . . .. REC LEVEL
RECEIVE NOISE/TONE . . . TONE NORMAL
HOLD. ....... .. ... ... .. ... .. OFF

d. The Test Set display should read 0 dBm. If this read-
ing is not present refer to Table 7-1 for specific test points
and voltage measurements.

NOTE

If incorrect voltage readings are obtained at the
test points, refer to Schematics 1, 3, 4 or 5 for
component level troubleshooting. If correct
readings are obtained ar all tested points, the
problem is most likely' to be found in the logic
section of the Al board. Refer to the Digital
Troubleshooting Section,

7-10. Receive Noise Circuits.

7-11. Noise Weighting Filters.

NOTE

RECEIVE TONE LEVEL should check good
hefore proceeding.

7-2 Rev. A
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Table 7-1. Receive Tone Test Points.

Reading
Test Point AC DC

1. Test Set Input

Terminals 774.6 mV
2. ATW10C +1.68 V
3. A3TP19 1.6 mV
4, Attenuator Input 511.5 mV
5. A3TP1 511.8 mV
6. A3TP10 511.6 mV
7. A3TP21 130 mVv
8. Pin 3, A3U500 26 mV
9. A1TP14 130 mV
10. A1TP18 - 254 V
11. A1TP19 980 mV - 475 mV

a. Adjust the 3320B frequency to 1 kHz and amplitude
level to + 5.79 dBm.

b. Set the Test Set front panel controls to:

FUNCTION

(Black input/output terminals). . . .REC TERM
IMP ..o 600
DISPLAY MONITOR. . . ... ... REC LEVEL
RECEIVE NOISE/

TONE..... ... MESSAGE CIRCUIT NOISE
HOLD. ... ... ... ... ... ....... OFF

¢. Connect the 3320B to the Test Set black input termi-
nals through the 600 ohm Balance Box (Figure 5-9).

d. Switch the NOISE WEIGHTING control through
each of the four switch positions. Observe the Test Set dis-
play for + 849 to + 85.1 or flashing between + 84/
+ 85 dBm. If any of the four switch positions are out of
tolerance, then refer to Table 7-2 for specific test points
and voltage measurements.

Table 7-2. Noise Weighting Filters Test Points.

Reading
Test Point AC DC
1. A1TWI0 +284 V
2. A4TP1 3.6 mV
3. Pin 6, U401 3.6 mV
4. Pin 4, XA4 3.6 mVv
5. A4TP5 (C Message Filter) 3.6 mV
6. A4TP5 (3 kHz Flat) 1.07 mv
7. A4TP5 (15 kHz Flat) 1.07 mV
8. A4TP5 (Program) 1.07 mVv
9. A4TP3 1.5 mV
10. A4TP2 1.07 mV
11. A4TP4 (Program) 2.8 mVv
12. A4TP4 (C Message) 4.4 mVv
13. A4TP4 (3 kHz Flat) 4.4 mv
14, A4TP4 (15 kHz Flat} 4.4 mV
15. A1TP14 178 mVv
16. A3TP21 178 mV
17. Pin 3, XA4 3.6 mv
18. Q402 Source 3.6 mVv
19. A1TP19 1.33 V - 486 mV
20. A1TP18 - 3.34 mV
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¢. Measure the voltage at the test points shown in Table
7.7. Refer to Schematic 2 for component level trouble-
shooting when a measurement is out of tolerance.

Table 7-7. Send Oscillator Display Level Test Points.

Reading

Test Point AC
1. Q302 Drain 540 mV
2. Q304 Source 512 mV

7-20. Send Circuits, Troubleshooting Frequency and Dis-
tortion Problems.

7-21. The frequency of the Test Set is generated and con-
trolled by the Send Oscillator. Problems with frequency or
distortion are generally confined to the Oscillator circuitry
shown on Schematic 2. -

7-22. Typically, problems with the frequency rate can be
attributed to failure of the active components in the Inte-
grator, control circuit, or in the current switching networks.
Two passive components, A3R210 and A3R211, establish
the value of switching current which ultimately controls the
frequency and output level. These resistor values as well as
active component operation should be closely checked for
problems involving frequency and/or distortion in the Test
Set.

7-23. Measure Circuit Troubleshooting.

a. Set the Test Set controls as follows:

FUNCTION . . .............. REC TERM
IMP ... 600
RECEIVE NOISE/

TONE ... ............. TONE NORMAL
HOLD. . ... ... o OFF
POWER. . . ... ... .. ... ... .... ~AC

b. Connect a 3320B through a 600 ohm balanced load
to the Test Set input terminals.

¢. Adjust the 3320B to 1 kHz at a level O to
+10.79 dBm.

d. Check the measure circuit using the flow chart shown
in Figure 7-2.

NOTE

A1TP14 must be checked good (Paragraph 7-9)
before proceeding.

7-24. The notes listed below provide information to aid in
troubleshooting the Test Set.

a. U202 and U203 and associated circuitry, control Y
Axis symmetry.

Section VII

b. U205 and associated circuitry control X Axis sym-
metry.

¢. The dc¢ voltage to the emitters of A3Q205 and
A30Q206 controls the amount of current used to charge the
integrating capacitor. This voltage should not approach
supply voltage.

d. The output of A3U205 is normally - 7 V de.

e. A3U205 will provide compensation, whenever the
average DCV at TP4 is above or below 0 V.

f. The current through the switching transistors
A3Q211 and A3Q212 should be approximately equal.

g. A3U201 output should be a square wave with a small
slope on the trailing edge.

h. The signal at TP2 and TP3 should be a square wave
without distortion.

i, The voltage across A3CR200 should be switching
from + 4 V to - 2.7 V with the signal changes at TP2.

7-25. Digital Troubleshooting.

7.26. The following troubleshooting procedures are de-
signed to provide information for isolating digital malfunc-
tions. These procedures contain a brief explanation of flow
charts, an internal troubleshooting procedure for analyzing
the controller output signals and operational flow charts for
the controller and display section of the Test Set.

7-27. 1f a digital malfunction exists, study Paragraphs 7-28
through 7-31, then perform the internal test procedure
(Paragraph 7-32). If this fails to locate the maltunction, go
to the operational flow charts (Paragraph 7-38) and the
schematics.

NOTE

For a better understanding of the following
troubleshooting information, it is suggested
that the controller theory of operation (Section
1V, Paragraph 4-79) be read carefully before
continuing to Paragraph 7-28.

7-28. Basic Flow Charts. As explained in Section IV, Para-
graph 4-83, the step-by-step operation of the controller is
described by the algorithm. The algorithm is illustrated by a
flow chart which can be compared to a computer or calcu-
lator program.

7.29. An example of a flow chart is shown in Figure 7-3.
This flow chart is a hypothetical chart which illustrates the
algorithm which may be used to turn on the Test Set. There
are two geometrical figures represented in the flow chart.
The rectangular box signifies instructions or groups of
instructions which are performed during the state (time
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Setup Procedure
(Paragraph 7-23)

! Refer to Digital
Troubleshooting

A1TP16 For
A 1 kHz Square
Wave

A1TP17 For
An Exponential
Curve On The
Lagging Edge Of
The Square
Wave

Go To Schematic
No. 6 And Trouble-
shoot HCAPD

A1TP15 For A
10 Hz Square

Check

A1TP19 For
980 mV rms And
-.475 mV dc

Troubleshoot Aver-
aging Detector

Check
A1TP18 For
-2.54 V dc

0 Troubleshoot Peak
Detector

TPI6

TPI7
“// /
Troubleshoot Sum- )
ming Nt:twortk ; 4 / /\
; + U505(2)
i
| /
P —
=t " ——F -+ - rtbe=l=——]—ov
3551 -B-4372 [

Figure 7-2. Measure Circuit Troubleshooting Flow Chart.
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If the jumper wire for display brighten-
ing (Schematic 6, A1) is in the + 5V po-
sition, the display will indicate + 10 as
soon as the + 18.8.88 indication disap-
pears. If the jumper wire is connected to
UB13 pin 12, the display will blank as
soon as the + 18.8.88 indication disap-
pears.

This verifies proper operation of the
LED drive circuits. The display can be
locked onto this indication by grounding
A1TP9 if the five second interval is not
adequate for verification. After verifica-
tion, remove the ground from A1TPY.




er wire for dispiay brighten-
tic 6, A1) isin the + 6 V po-
{isplay will indicate + 10 as
+ 18.8.88 indication disap-
jumper wire is connected to
2, the display will blank as
+ 18,8.88 indication disap-

s proper operation of the
circuits. The display can be
this indication by grounding
e five second interval is not
r verification. After verifica-
e the ground from A1TP9.

Start Up Procedure

Turn Test Set Power
OFF

Ground A1TP8

Press Display And
Monitor Send Freq
Pushbutton

|

Press The Power
~ AC Pushbutton

Display
" + 18.8.88 Correct
And Blanks After
5 sec?

Refer to Figure 7-7
For Troubleshoot-
ing.

Verify Entrance To
Test Loop 1

A1TP5S
Display

Refer to Figure 7-7
For Alternate Turn
On Method And
Troubleshooting To
Enter Test Mode 1

Press Display And
Monitor Send Or
Receive Leve!

Display Wili Be On
For 0.5 Seconds.
Then' All Digits And
Decimal Points Will
Blank. Display May
Read + 1.998 Or
+ 19.98 If Test Set
Has C Revision Of
A1 Board.

Dispiay Will Remain
Until Test Loop Is
Excited

Sequence Will Cycle
until Test Loop Is
Exited.

Enter Test Loop 2

Correct
Test Set Display
Of +1.99or
+19.9

Press Display And
Monitor Receive Or
Send Frequency

Enter Test Loop 3

Correct

Test Set Display Of

110.02 kHz
?

Press Display And
Monitor Send Level

Set Receive Noise/
Tone To 40 Hz -
60 kHz

Enter Test Loop 4

Correct
Test Set
Display Of
+4.9dBm
-5.0dBm
-15.0dBm
-25.0 dBm
-35.0dBm
-45.0 dBm
-55.0dBm
-65.0dBm
?




_oop 2

\o
isplay

Jor

y And
eive Or
ncy

et

Loop 3

olay Of

y And
d Level

Noise/

0 Hz -

Loop 4

Refer to Figure 7-8
For Troubleshoot-
ing

Refer to Figure 7-9
For Troubleshoot-
ing

Refer to Figure 7-10
For Troubleshoot-
ing.

This Indicates Up-
per Limit Of Phase
Locked Loop (PLL)
Is In Tolerance

3551-C-4369

Press Display And
Monitor Send Freqg

Set Send Frequency
To 2 kHz To
60 kHz

Enter Test Loop 5

Adjust Freq Vernier
To Max (Max CW)

Display Between
0.4 To 4.0 kHz

Refer to Figure 7-11
For Troubleshoot-
ing

Adjust Freq Vernier
To Min {Max CCW)

Press Display And
Monitor Send Level

Test Set
Display
Approximately
2 kHz?

Refer to Figure 7-11
For Troubleshoot-
ing.

Repeat Each Of The
Test Loops Observ-
ing Each Signal.
Refer To Paragraph
7-37 And The As-
sociated Figures.

Figure 7-5. Simplified Test Loop Flow Chart.
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NOTE

Test sets with C Rev
A1 boards and ex-
panded displays will
display + 1.998 or

+19.98.

Enter Test Loop 2

Troubleshoot Turn-
On Circuit. Refer
To Schematic 6.

Test Set
Display Of +1.99
Or +19.9?

Display
Blanks After
0.5 seconds?

Test Loop 2
Measurements
Correct?

Mnemonics
111 Through 1235
Present?

Troubleshoot Data
Accumulator, De-
coder, ROM And
Associated Cir-
cuitry. Refer to
Schematic 7

Troubleshoot Points
Of Origin. Refer To
Schematic 6.

Complete Test Loop
2 measurements

Verify Entrance
Into Test Loop 2

3551-B-437|

Return To Begin-

ning of Test Loop 1

Measure TP6
(ATMBS) When
Level Pushbutton is
Pressed To Enter
Test Loop 2

Low To High
Transition After
500 msec?

Troubleshoot Multi-
plexer, Control
ROM, and Output
Select Circuitry. Re-
fer to Schematic 6

Troubleshoot Clock
And Time Base Cir-
cuits (ATMBS) Re-
fer To Schematic 6




INTRODUCTION.

Test Loop No. 2 verifies the operation of the ROM output and the
output storage registers. Once the controller has entered the loop, it
will run between states 107 and 124 as long as LFREQ is high
(DISPLAY & MONITOR RECEIVE LEVEL or SEND LEVEL
pushbutton is pressed). There are 13 instruction states in this test
loop; each state is approximately 10 msec long. To verify if the Test
Set is in Test Loop No. 2, connect an oscitloscope to A1TP5 and
verify that the repetition rate of HTBRT pulses is approximately
140 usec.

Connect the external trigger input of an oscilloscope to A1TP5
(HTBRT) and verify the shape and timing of the signals listed in
Notes 1 through 12. If a malfunction is discovered, it must be
corrected before going to the next step.

NOTE 1. Signals were verified in Test Loop No. 1.
NOTE 2. Verify HFRQC at A1U606 pin 1.
NOTE 3. Verify H10KH at A1U509 pin 13.
NOTE 4. Verify HTXFR at A1U701 pin 5.
NOTE 5. Verify HSCLK at A1UB06 pin 3.
NOTE 6. Verify HC100 at A1U615 pin 1.
NOTE 7. Verify HSPOL at A1U606 pin 4.
NOTE 8. Verify HSIGN at A1UB17 pin 1.
NOTE 9. Verify HSBLK at A1U606 pin 6.
NOTE 10. Verify pulse at A1U617 pin 13.
NOTE 11. Verify HRNGC at A1U606 pin 15.
NOTE 12. Verify ARNGO at A1U621 pin 6.

If all signals have been verified at this point, exiting Test Loop No. 2
can be accomplished by pressing DISPLAY & MONITOR RECEIVE
or SEND FREQ pushbutton.
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SICIC,

Set counter in Data Accumulator to count input fre-
quency.

Wait period of 50 ms for frequency count.
3553 Option.

Transfer count for frequency measurement.
Detection for frequency down-ranging
Detection for frequency up-ranging
Polarity blanking

Display blanking

Autoranging settling time {80 to 100 ms).

Manual frequency ranging for internal test routine.

Wait period for noise measurements (420 to 500 ms).
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INTRODUCTION.

Test Loop No. 4 verifies the operation of the range up-down
counter (A 1U621), the automatic amplitude ranging circuits and the
display ROM amplitude decoding process. The analog ranging
circuits and amplitude measurement circuits will also be tested,
Once the controller has entered the loop, it will run between states
137 and 150 or 151 as long as LFREQ is high (DISPLAY &
MONITOR SEND LEVEL pushbutton pressed).

When LTEST is low (A1TP8 grounded) there is a 500 ms delay in
the loop. When LTEST is high (A1TP8 ground removed) there is
only a 15 ms delay. To verify if the Test Set is in Test Loop No. 4,
connect an oscilloscope to A1TP5 with A1TP8 grounded and verify
that the HTBRT pulse repetition rate is approximately 500 ms.
Remove the ground from A1TP8 and verify that the HTBRT
repetition rate is approximately 15 ms. To verify the operation of
Test Loop No. 4, externally trigger the oscilioscope at A1TP5 and
verify the signals in Notes 1 through 4 as shown in the timing
diagram.

NOTE 1. HSRST verified in Test Loop No. 1.

NOTE 2. During this routine, the controiler will load
the 100 kHz clock into the Data Accumula-
tor (A1U701) for 15 ms (1500 counts). The
HTXFR pulse will transfer the counts to the
display,

NOTE 3. Connect an ascilloscope to A1U606 pin 15
and verify the signal (HRNGC). Verify
ARNGO, ARNG1 and ARNG2 at A1U621
pins 6, 11 and 14 respectively.

NOTE 4. a. Connect a ground lead to A1TP8. Set
the Test Set front panel RECEIVE NOISE/
TONE control to the TONE NORMAL
position. The display indication should
change as follows:

+ 49
- 5.0
- 150
- 25.0
- 35.0
- 450
- 65.0
- 65.0

This sequence should repeat as long as
LFREQ is high (DISPLAY & MONITOR
SEND LEVEL is pressed).

b. Remove the ground lead from A1TP8.
E xternally trigger the oscilloscope at

A1TP13, Connect the oscilloscope to
A1TP14. Set the Test Set front panel SEND
FREQUENCY RANGE Hz to the 200-6 K
position and the SEND LEVEL RANGE
dBm to the -30 to -20 position. The
oscilloscope indication should be as follows:

Time/ Div}

358iA- B~ 4000

This verifies proper operation of the Range
Select Block A3U306.

¢. Connect one channel of a dual channel
oscilloscope to A1TP14 (HCAPD). The oscil-
loscope indication should be a square wave.
Connect the other channel of the oscillo-
scope to A1TP17. The oscilloscope indica-
tion should be the charge and discharge
pattern of A1C516, Verify the charge of
A1C516 occurs while HCAPD is high and the
discharge occurs while HCAPD is low.

AITPIS
(HCAPD)

AITPI7
{CAPACITOR)

355A-8-4000

If all signals have been verified at this point, exiting Loop No. 4 can
be accomplished by pressing the DISPLAY & MONITOR SEND
FREQ pushbutton. Set the Send Frequency Range switch to 2 kHz -
60 kHz position.
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HSRST verified in Test Loop No. 1.

2. During this routine, the controller will load
the 100 kHz clock into the Data Accumula-
tor (A1U701) for 15 ms {1500 counts}. The
HTXFR pulse will transfer the counts to the
display,

3. Connect an oscilloscope to A1UB06 pin 15

and verify the signal (HRNGC). Verify

ARNGO, ARNG1 and ARNG2 at A1U621

pins 6, 11 and 14 respectively.
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4.  a, Connect a ground lead to A1TP8. Set
the Test Set front panel RECEIVE NOISE/
TONE control to the TONE NORMAL
position. The display indication should
change as follows:

+ 49
- 50
- 150
- 25.0
- 35.0
- 450
- 55.0
- 65.0

This sequence should repeat as long as
LFREQ is high (DISPLAY & MONITOR
SEND LEVEL is pressed).

b. Remove the ground lead from A1TPS8.
E xternally trigger the oscilloscope at

A1TP13. Connect the oscilloscope to
A1TP14. Set the Test Set front panel SEND
FREQUENCY RANGE Hz to the 200 -6 K
position and the SEND LEVEL RANGE
dBm to the -30 to -20 position. The
oscilloscope indication should be as follows:

AITPIA
{Scope set for
Omaec
Time/ Div)

355iA-8-4000

This verifies proper operation of the Range
Select Block A3U306.

c. Connect one channel of a dual channel
oscilloscope to A1TP14 (HCAPD). The oscil-
loscope indication should be a square wave.
Connect the other channel of the oscillo-
scope to A1TP17. The oscilloscope indica-
tion should be the charge and discharge
pattern of A1C516. Verify the charge of
A1C516 occurs while HCAPD is high and the
discharge occurs while HCAPD is low.

AITPIS
(HCAPD)

AITPI7
{CAPACITOR)

365A-8-4000

If all signals have been verified at this point, exiting Loop No. 4 can
be accomplished by pressing the DISPLAY & MONITOR SEND
FREQ pushbutton. Set the Send Frequency Range switch to 2 kHz -
60 kHz position.
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Logger capacitor charge sequence.
Reset counter in Data Accumulator.

Wait loop for counter in Data Accumulator
for level measurements, wait period = 0 ms.
for noise measurements, wait period = 0 ms.
for noise-to-ground measurements, wait period =
50 ms.
for 3552 noise measurements, wait period = 20 ms.

Check for LXOVR,.
Address 014 = overload indication
Address 016 = + 5 dBm to 0 dBm level
Address 020 = 0 dBm to - 5 dBm level
Address 022 = -5 dBm to - 10 dBm level
Normal path for level measurements,

Down-range path for level measurements,

Up-range path for level measurements,
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