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businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
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8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:
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SAFETY

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

CERTIFICATION

,HeWIett-Packard Company certitfies that this product met its published specifications
at the time of shipment from the factory. Hewlett-Packard further certities that its

calibration measurements are traceable to the United States National Bureau of,

Standards, to the extent aliowed by the Bureau's calibration facility, and to the
calibra*.on facilities of other international Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against def:zcts in material and
workmanship for a period of one year from date of shipment. During the warranty
period, HP will, at its options, either repair or replace products which prove to be
defective. o | -

For Warranty service or repair, this product must be returned to a service facility
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping
charges to return the product to Buyer. However, Buyer shail pay all shipping charges,
duties, and taxes for products reurned to HP from another country.

HP warrants that its software and firmware designed by HP for use with an instrument
will execute its programming instructions when properly installed on that instrument.
- HP does not warrant that the operation of the instrument, or software, or firmware will
be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resuiting from improper or

inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance. No other
warranty is expressed or implied. HP specifically disclaims the implied warranties of
merchantability and fitness for a particular purpose. '

EXCLUSIVE REMEDIES

The remedies provided herein are buyer's sole and exclusive remedies. HP shall not be
liable for any direct, indirect, special, incidental, or consequential damages, wlether
based on contract, tort, or any other legal thzory.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard products. For any assistance, contact your nearest
Hewiett-Packard Sales and Service Office.

CW&A 4/84
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MODEL 4937A )
WARNINGS/CAUTIONS

/ Y Oy

SAFETY /| .

/ !

If this in'/trument is to be energized via an autotransformer -

for voltage reductlon make sure the common te&mmal is
connec ted to the earthed pole of the power source.

BEFORE SWITCHING ON THIS INSTRUMENT, the
protective earth" termma,ls of this instrument must be
connected to the protective conductor of the (mams)
power cord The malns p{ug shall only be inserted in a
sccket outlet provided with a protective earth coriaci. Tie
protectlve action must no'f be negated bv use of an
extension cord {(power cabia) without a protectwe corn-
ductor (gmundmg)

Make sure that only fuses with the required ratad current
and of the specifiéd type (normal blow, time delay, etc.}
are! used for replacement. The use of repaired fuses and the
sh‘brt-circuiting of fuse holders must be avoided.

Whenever it is likely that the protection offered by fuses

| o I WARNING | | ‘\

" {inside {dr outside the instrument) or disconnecting the
‘protective earth terminal

supply.

GROUNDING .

Any intarruption of the protective (grounding) conductor

can make  this

instrument
dangerous./ln'tentional interruption is prohibited.

'
b

H!GH VOLTAGE

Iy

Any adjustment maintenance, and repair of the opened -
instrument under voltage should be avoided as much as -
possible and, when inevitable, should be carried out only by

a skilled person who is aware of the hazard involved.

Capacitors inside the instrument may still be charged even
if the instrument has been disconnected from its source of

Adjustments and service described herein are performed
with power supplied o the instrument while protective
covers are removed Energy available at many points, if
contacted, result in personal injury. |

. CAUTION |

has been impaired, the instrument must be made
inoperative and be secured against any unintended
operation. '
LINE VOLTAGE

BEFORE SWITCHING ON THiS INSTRUMENT, make
sure instrument requirements match the voltage of the
power source.

MWUNDING

BEFORE SWITCHING ON THIS INSTRUMENT, ensuie
that all devices connected to this instrument are connected
to the protective (earth) ground.

% A MNP i e gy

AR AR

TR UL S AGH AL

BEFORE SWITCHING ON THIS INSTRUMENT, ensure
that the line power (mains) plug is connected to a

three-conductor line power outlet that has a prntective .
{Grounding one conductor of a two-

(earth) ground.
conductor outlet is not sufficient.)
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MODEL 4837A
IEC Symbols

IEC SYMBOLS

The following 1s a list of key |EC symbols used by Hewlett-Packard. All symbols
are normally applied adiacent to the device requiring the symbol. They shall not
be placed on removable parts hkely 10 be detached or lost.

tnstruction Manual symbol: It necessary, 1o preserve the
apparatus from damage it is necessary tor the user to refer 10
the instructiors manuat, then shall ‘the apparatus be marked
with this symbol (1EC 348;16a).

Terming devices fed fre 1 the interion by hve voltages that
may be dangerous when . nneching ta or disconnecting from
those devices shal) be marked weth the Hash shown when the
voltage exceeds 1 KV: The Hash shalt he red (IEC 348;18c).

Earth Terminals, I the use ot this symbol tor the protective
earth terrmiral s not perimitted by National Standords, i1 may
be moditied, for example, by heing placed inside o crrele (1FC

348,184).

AC cunrent {1EC 117-1, symhol No. 3),

i e

DC current HEC 117-1, symbo! No, 2).

SAC 0 DC current HHEC 1177, symbol No. 8),
il

Frame o chassis connecthon. The hnfchnm; may be com:
pletely or party omatted af there 15 no ;m-:huhunv. 1t the
hatching 15 omitted, the hing representing the frame or chissis
shall be thaicker (IEC 117-1, symbol No. 87).

NN

A Ampere HEt‘. 117-4, symbol No. 346}
\Y; | Volt HEC 117:4, symool No, 357).
VA Voltampere (1EC 117 4, symbol No, 3[’)8).l
w Watt {IEC HI-"/I, s.vmhql No. 360).
Wh Watthi (H‘(E 1174, symbol No 361),
VAh

Voltamperehour (EC 11 /7.4, symbol No. 362).
i/

He Hertz 1EC 117-4, sympol No. 365).

: " Contactor, normally closed. tn order to avoid contusion with
the symbol for o capacitor, the distance between the
horizontal (as drawn here) lines should be at least equal to
the length of those lines 1EC 117-3, symbol No. 216.2).

In addition the tollowing describes the use of Warnings, Cautions and Notas yised
in HP Automanic Test System Manuals.

Warnings, cautions and notes. [All) Warmings and cautions shall pn‘ncede the text
to which each applies but notes may precede or tollow nbplicuhlu rext depending
on the mirtersal 1o be hightighted. Warnings, cautions, and notes snall not continn
procedural steps nor shall they be numbered. When a warning, caution, or note
conssts of lwo or more paragraphs, the heading WARNING, CAUTION, NOTE,
shall not be repeated above each paragraph. 111t s ever necessary 1o precads o
paragraph by both o warning and o aote, or o caution and a note, etc, they shall
appear 10 the sequence a5 noted, namely, warnings, caubons, notes. Such inserts
in the text shall be short and concise ond be used to emphasize important and
critical instructons, ‘

WARNING

An operating procedure, practice, ete, which, 1t not
correctly followed, could result in personal injury or
toss of hie,

CAUTION

An opetating procedure, prachce, ete. which, 1f pot
sthctly
Cdestucnoon of, etpupment.

observed, could result i damage to, or

NOTE: An aperating procedure, condition, ete. which
1t s essentiab 1o highhght,

Health hazards precaution dato. (AN When hazindous chemucals or adverse health

factors, in the envitonment o use ol the equipment cannot be eluminated,

appropriate precaustiona y requnements shall be included
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o | | MODEL 4937A
SR SECTION |
| GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and \Service Manual contains information required to install, operate, test, adjust,
and service the Hewlett-Packard Model 4937A Transmission Impairment Measuring Set. Figure 1-1
shows th2 instrument and accessories supplied. Throughout the remainder of this manual the Model
4937A will be referred to as HP 4937A or the instrument. |

1-3. The Manual part number is listed on the title page. Also listed on the title page of this manual is
a Microfiche part number. This number can be used to order 4 X 6 inch microfilm transparencies of
the manual. Each microfiche contains up to 96 photo-duplicates of the manuai pages. The microfiche
package also includes the latest Manual Changes supplement as well as pertinent Service Notes.

1-4. SPECIFICATIONS

1-5. Instrument specifications are listed in table 1-1. These specifications are the performance
standards or limits against which the instrument is tested. Supplemental characteristics are shown in
the =haded areas or in italics and are intended to provide information useful in the application ot the
instrument. These specifications are not warranted performance parameters. Performance tests are
listed ir: Section IV of this manual. |

- 1-6. SAFETY CONSIDERATIONS)"" -

1-7. This product is a Safety Class 1 instrument (provided with a protect\ive earth terminal). The in-
strument and manual should be reviewed for safety markings and instructions before operation.

1-8. INSTRUMENTS COVERED BY THIS MANUAL

1-9. Attached to the instrument is a serial number plate. The serial number is in the form:
0000A00000. It is in two parts; the first four digits and the letter are the serial prefix and the last
tive digits are the suffix. The prefix is the same for all identical instruments; it changes only when a
change is made to the inStrument. The sufiix however, is assigned sequentially and is different for
each instrument. The contents of this manual apply to the instruments with the serial number
prefix(s) listed under SERIAL NUMBERS on the title page.

1-10. An instrument manutactured after the printing of this manual may have a serial number prefix
that is not listed on the title page. ‘This unlisted serial number prefix indicates the instrument is dif -
terent from those describ€d in this manual. The manual.for this newer number is accompanied by a
yellow Changes Sheet supplement. This supplement contains "change information” that explains how
to adapt the manua! to the newer instrument. :




MODEL 4937A ‘
GENERAL INFORMATION

1-11. For information cﬁonce'rning a serial number pretix that is not lfsted on the title page or in the
Manual Changes supplement, contact your nearest Hewlett-Packard sales office.

1-12. DESCRIPTION

1-13 The HP 4937A is a voice band Transmission Impairment Measurement Set that aiso incor-

porates signaling capability. These features, combined with the instruments light weight, provides a

portable field service tool for tast, accurate network access testing. The HP 4937A sigr:'.1q feature
can be used to verity the proper installation of PBX systems.

1-14. The transmission |mpairment measurements that can be made using the HP 4937A are listed
be ow!

1. Level ahd Frequency
2. Noise

3. Noise wifh Tone

4. Signal to Noise

5. Noise to Ground

6. Return Loss

1-15. The procedures for using supervnsory signaling, and for making the transmission |mpa|rment
measurements, are descnbed in Section Il ot this manual. o

1-16. Supervisory signaling is used to detect or change the state or condmon m a subscriber or
network line. There are two uupervisory conditions; on-iiook -and off- huok The on-hook condition

is when the teleshone is idle. That is the handset is resting on the cradie and the g\roundmg .,wnch IS
Open .:‘,

;o
IR}

1-17. Oft-hook condition is when the telephone is active. That is when the handset is removed from
the cradle and the grounding switch is closed.

1--18. These on-hook and off-hook conditions provide circuit indications such as circuit idle, circuit
busy, seizure, and disconnect.

1-19 The HP 4937A can perform the following superyisory signaling fuhctions:
1. Loop start signaling
2. Ground st.art‘ signaling
3 Loob reverse battery signaling
4. E/M signaling Types |, ll, and Il

5. Wink

1-2
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1-20. OPTIONS

" MODEL 4937A
GENERAL INFORMATION

!

The fol‘lowin'g options are available:

1. Option 001 adds a rechargeable battery péck.
2. Option 002 deletes 900 ohm and adds 150 ohm' impedance.

3. Option 910 includes an additional Operating and Service Manual.

1-21. WARRANTY

Instrument warranty is as listed inside ot the front cover.

1;2_2. ACCESSORIES AVAILABLE
1. Test Cord w/ 310 male to alligator clips, 60 inches, HP P/N 18182A
2. Test Cord w/ 310 male at both ends, 36 inches, HP P/N 15513A
3. Standard 19-inch rack mounting kit, HP P/N 18132A

4. Ladder bracket, HP P/N 18161A

1-23. RECOMMENDED TEST EQUIPMENT

1-24 Equipment required to maintain the Model 4937A is listed in table 1-2. Other equipment may be
substituted if it meets or exceeds the critical specifications listed in the table.

1-25. BATTERY OPERATION (Option 001)

1-26. Instruments with Option 001 have nickel-cadmium batteries thai enable the HP 4937A to
operat. from internal power when in areas where ac power is not available. Typical operating time is

5 hours when the batteries are fully charged. The batteries are trickle charged whenever the instru-

ment is connected to an ac power source and the POWER switch is in the STBY position.

1-27. Regular discharge/charge cycles are recommended to maintain maximum battery capacity.
The instrument should be operated until the batteries are discharged (when LOW BATTERY indicator
is displayed in the left display) then recharged, at least every 30 days. Normal recharge time is
about 14 hours. Typical battery life under normal operating conditions should be at least 100 char -

ge/discharge cycles.

\ Note
Batteries do not charge when the HP 4937A is operating from an ac source.

-3




MODEL 4937A
GENERAL INFORMATION

1-28. Charging the Batteries

1-29. The interna‘l‘ battery consists of one 15-volt rechargeable battery pack. To recharge the bat-
teries, connect the HP 4937A to an ac power source and press the power switch to STBY (the bat-
teries will not charge with the power switch in the ON position). Normal recharge time is about 14
hours. ‘ | '

1-30. Charging Temperature

1-31. The batteries may be charged at temperatures between +5 degrees C and +40 degrees C (+41
degrees F and +104 degrees F), but will have greater charge capacity if charged between +5
degrees C and +25 degrees C (+41 degrees F and +77 degrees F). At temperatures above +25
degress C the charge acceptance falls off as shown in figure 1-2. For example, a cell charged at
+45 degrees C accepts about 60 to 70 percent of its rated capacity. Temperatures below +5
degrees C cause pressure to build up within the cell as it is charged, which could result in venting of
the cell. This can result in permanent degradation of the battery capacity due to loss of electrolyte.

1-32. Operating Temperature

1-33. Normal operating temperature of the HP 4937A with batteries should be between O degrees C
and +40 degrees C (+32 degrees F and +104 degrees F). However, there will be a loss of capacity
when operating at the extremes. At low temperatures, the batteries cannot fully discharge even
though they were fully charged at room temperature. At high temperatures the same eftect takes
place, but to a lesser degree, in addition to charge acceptance previously mentioned. Figure 1-2il-
lustrates this etfect. |

100

100% EFFICIENCY 7 5°C-25°C

V4
a0 F LINE ,
60

40

STATE OF CHARGE
(% OF NOMINAL 25°C CAPACITY)

20

1 1 |

0 40 80 120 160 200
CHARGE INPUT (% OF NOMINAL CAPACITY) — 0.IC CHARGE RATE
L L | | i | 1 | L ' J

0 2 4 6 8 10 12 14 16 18 20
CHARGING T!ME IN HOURS - 0.1C CHARGE RATE

Figure 1-2. Charge Acceptance at Various Temperatures
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MODEL 4937A
SPECIFICATIONS

Tabie 1-1. Speciﬁc;ations

LEVEL/FREQUENCY
Transmitter

Frequency:

Range: 20 Hz to 9999 Hz

Resolution: 1Hz ,

Accuracy. +/-0.005% of output frequency

Preprogrammed functions:
SF Skip: skips the frequency band from 2450-2750 Hz
Frequencies: at power up 404 Hz, 1004 Hz, 2804 Hz, and 2713 Hz

Level: :

Range: ~40to +13 dBm

Resolution: 0.1 dB

Accuracy (@ 1004 Hz, -19 dBm to O dBm), +/-C.1dBm (elsewhere) +/-0.2dBm
Flatness (referenced to 1 kHz, in dBm)

Frequency (Hz)

20 200 4000

9999
+13 |
Level +.5,-3.0] +/-0.2 +/-0.2
(aBw) +10
| +/-1.0 | +/-0.2 |+/-0.2
-40 ‘ |

Distortion (in dB from fundamental)

Note: (Includes harmonics, spurious, and background noise within a 3 dB bandwidth of 4 kHz or 4
X fowhichever is greater.)

Frequency (Hz)

40 100 4000 9999
Level +13
(dBm) -20 -45 -45
+10 ‘ '
-30 ~-55 -5%
0 ‘
-40 -50 '-50
-40 .

Note: At 1004 Hz, 0 dBm, threshold is more than 65 dB down when using a 4-kHz filter.

1-5
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MODEL 4937A

SPECIFICATIONS . . Y
Table 1-1. Specifcations (con't)
Receiver
Fréquency:
Range: 20 Hz 1o 9999 Hz \
Resolution: 1 Hz ‘ /

Accuracy: +/-1.0 Hz

Level:

Range: -60 to +13 dBm
Resolution: 0.1 dB
Accuracy: (in dB)

Frequency (Hz)

20 50 200 4000 9999
Level +13 :
(dBm) +/-1.0 +/-0.5 | +/-0.2 | +/-0.2
-40
+/-1.0 | +/-0.6 | +/-0.4 | +/-0.4
-60 '

Note: Receiver accuracy not specified below 500 Hz when using 150 ohm termination. (Instruments
with option 002)

Note: At 1004 Hz aééyracy is +/~-C.1 dB from -20 to +13 dBm.
Cross Talk: >78 dB isolation @ 4 kHz, decreasing 6 dB per octave above 4 kHz.

Preprogrammed Fun‘ctions: :
Range Hold: inhibits the autorange from changing from its present setting.

MESSAGE CIRCUIT NOISE
Transmitter: quiet terminated

Receiver:
Range: O to 99 dBrn; 150 ohms, lower limit is 7 dB higher (Option 002 instruments only)
Resolution: 1 dB
Accuracy: +/-1dB from 10 to 99 dBrn
+/-2dB from Oto 10dBrn
Weighting Filters: C-message, and 3 kHz Flat

1-6
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MODEL 4937A
SPECIFICATIONS

Table 1-1. Specifications (con't)

SUIcRVISORY SIGNALING
E/M Signaling

Types: Type |, li, and lil (both originate and terminate) Battery: -48 Vdc current limited to 29
mA

Supervision Sensors Threshold Voltages:

E Lead MLead
Voltage: <-16V = on hook >-16V = on hook
. >=16V = off hook | <-16V = off hook
On-Hook 0ff~Hook On-Hook 0Off-Hook
Type 1 ogen‘; gnd Type 1 gnd batt
Type II open SG Type II open SB
Type III ‘open gnd Type III SG 5B

Loop Signaling

N "y e

Types: Loop Start, Ground Start, and Loop Reverse Battery (both‘ originate and terminate)

Hold Circuits: 2, each drawing 27 miliamps at a minimum voltage of 8.5 Vdc
Battery: -48 Vdc with 340 ohms in series, current limited to 29 milliamps

Bridging Loss of Battery: |
<0.5dB trom 200 Hz to 500 H2
<0.3dB from 500 Hz to 10 kHz

WINK

”ldle: 100 msec (nominal)
Otf Hook: 200 msec (nominal)

Status indication of on-Hook and off—*Hook for both originate and terminate ends of the
trunk, except Loop Start which only indicates originate end.

1-9
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MODEL 4937A
SPECIFICATIONS

Table ‘1-1. Specifications‘(con't) ;

!

1

" Options

GENERAL | I : |
Maximum DC Blocking: 200 Volts ' ' | |

impedances: 600, 800, and 1200 ohms, BRIDGE. TRMT and RCV |mpedances mdependently
selectable .

Bridging Losq to 10 kHz <02dB \ !

l 1

Receiver Return Loss: >30dB from 50 Hz to 4 kHz at 600, 900, and 1200 ohms
>30 dB from 800 Hz to 10 kHz at 150 ohms (optlon\002)

Longltudmal Balance: >80 dB at 60 Hz, >70 dB at 540 Hz; >60 dB up to 4 kHz decreasing 6
dB per octave to 10 kHz.

Power Requurements 100V, 120 V, 220V, and 240 Vac +5% -10%, 48-66 Hz

Battery Supply (optvon) Typically >5.0 hours of contmuous operation at 25 C. Complete
recharging in 14 hours with unit in STBY . :

Temperature Range: 0 C to +55 C‘ (+32 F %o +134 F) oC to+ 40 C watn batteries (+32 F to
+110 F) S : :

Warm up time @ 20 C for stater’ accuracy 5,mmutes
Dlmensmns 279 mm x 127 mm x 381 mm (Sm X 11in. % 15|n)

Weight: 5.3kg (12 Ibs‘)» |
7.6 kg (17 Ibs) with batteries

001: Adds rechargeable battery pack: . :
" 002 Deletes S00-ohm impedance and adds 150-5hm |mpedance

910: Includes extra Operatmg and Serwce Manual

1-10
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N | ~ MODEL 4937A
o SPECIFICATIONS

Table 1-2. Recommended Test Equipment

P

f

7 , ‘
Note: “A=Adjustments J
. P=Performance Tegt
T=Troubleshooting

N

1-11

1 ‘ S ! Critical Ri:commended
% Instrument Specifications Model Use
‘ S 4 Ac Calibrator  Outpui: ImV-to 10V Fluke 5200  P,T
: o , | M Freq: 20Hz to 4 kHz
‘ N \‘f‘{ Accy: 0.02%
r)‘l ' "\
: . N ‘ (
| , ; ﬂ ,
‘, : Ac Voltmeter . 6 1/2 digit, 0.1% HP 3456A P,T
{ ot .
, ‘ ~ Multimeter - dc current ! HP 3468A P,T
® S ;
t / R ' I »/ ’ . '
‘ ' Oscilloscope Nual Chan: 5mV/div HP 1740A P,A
‘ ' /
| Signature ! CcMOS levels . HP 50054 T
. Analyzer Qualifer
. Audio P,A
‘ Analyzer 20 Hz to 4 KHz HP 8903A
Counter 10 kHz HP 5315A P
‘Power Supply 50 volt HP 6218B P
®
. ,‘ Service brackets | HP P/N 1531-0211
® |
| DIP switch HP P/N 1251-7168
i - | ,_
¢ | \ !
’ ' Resistor, 398 oha 1% HP P/N 0698-9100
.‘; . '
‘ Resistpr, 500 ohm 1% HP P/N 0698-74(8
. o o \ |
© ' Resistor,; 900 chm 1% HP P/N 0698-6344
-
//
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MODEL 4937A
INSTALLATION

“SECTION Il
INSTALLATION

t

2-1. INTRODUCTION

t

2-2. This section provides installation insiructions tor the Model 4937A TIMS. This section also in-
cludes information about initial inspection and damage claims, preparation for use, power require-
ments, storage and shipmer.t. |

2-3. INITIAL INSPECTION

2-4. Inspect the ’shipping container for damage. It the shipping container or cushionirig material is
damaged, it should be kept until the contents of the shipment have been checked for completeness

and ihe instrument has been checked mechanically and electrically. The contents of the shipment

should be as shown in figure 1-1. The procedures for checking electrical performance are given in
Section IV. If the contents are incomplete, if there is mechanical damage or defect, or if the instru-
ment does not pass the performance tests, notify the nearest Hewlett-Packard sales and suppui t of -
fice. It the shipping container is damaged, or the cushioning material shows signs of stress, notify the
carrier as well as the Hewlett-Packard sales and support office.

2-5. PREPARATION FOR USE

AAA AL

$ CAUTION

Before connecting this instrument to an ac power source, be sure
that the rear panel line module is set to the same voltage as the ac
source and that the correct fi1se tor that ac voltage is installed.

2-6. Power Reqauirements

2-7. This instrument requires a power source of 100-, 120~ 220-, or 240-Vac, +5% or-10%. Singie
phase 48 - to 66-Hz | \ \

2-8. Option 001 instrumen(s have a batter‘yvpower supply. The battery pack ﬁrovides up to 5 hours
of continuous operation at 25 degrees C. Complete rechargingin 14 hours with unit in STBY mode.

2-9. Line Voltage Selection

2-10. Figure 2-1 provides instruction for line voltage and fuse selection. The line voltage selection
and fuse are factory set for 120 Vac operation.

N s it W weg i PRI \ g e )y e L .
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MODEL 4937A , | ’ ‘
INSTALLATION ‘ ,
: o
£ - ¥ \ ) ' ‘:' B .
\‘ .
A " '~ LINE FUSE '
100V, 120V - FQTS"!A 260V (.
220V, 240v - F 200mA 250V

E/M

a TYPE et
TYPE NI ‘ B
TYPE I o

CAUTION: NO OPERATOR
SERVICEABLE PARTS INSIDE.

REFER SERVICING TO
QUALIFIED PERSONNEL. :@\’ ’

WARNING - WARNING

TO PREVENT FIRE OR FOR OPERATOR PROTECTION
SHOCK HAZARD DQ DURING BATTERY OPERATION

NOT EXPOSE THIS UNIT CONNECT CHASSIS TERMINAL 100V, 120V, 220V, 240V +5% ~10% c
TO RAIN OH MOISTUHE. TO EARTH GHOUND, 4866 Hz J0VA MAX N /)

| 120Vae l

[

. I'\
Figure 2-1. Line Voltage Selection

]

2-11. Power Cable T \
| o I WARNING I

Any interruption ot the protective (grounding) conductor (inside or out-
i ' side the instrument) or disconnecting the protective earth terminal can
make }his instrument dangerous to electrical shock.

2-12. This instrument is supplied with a three-wire power cable. When connected to an appropriate
three-wire ac power receptacle, the cable grounds the instrument. See table 2-1 tor available
power cables. | | |

2-13. OPERATING ENVIRONMENT
2-14. Temperature
2-15. This instrument may be operated in temperatures from O degrees C to +55 degress C (+32

degrees F to +131 degrees F). Temperature rarge for instruments with batteries is 0 degrees C to
+40 degrees C (+32 degrees F to +104 degrees F).

2-2
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Table 2-1. Power Cables A'vailable

Cable Cable ‘
c Plug Cable For Use
Piug Type HP Pan Length n Count
Number D Description inches) Color untry
81201351 ] O | Stragnt "BS1363A 90 Mint Gray United Kingdom,
81201703 § 6 | 90" 90 Mint Gray Cyprus. Nigena,
Rhodesia,
Singapore
81201369 } O Straight "M255198/ASC112 79 Gray Australia,
8120.0896 |4 | 90" 87 Gray New Zealand
-
280V 81201689 | 7 Straght *CEE7 Y11 79 Mint Gray East and West '
8120-1692 | 2 9o ' 79 Mint Gray Europe, Saud

Arabia, Egypt,

So Africa, India
tunpulanzed 1n
many nations)

128V B120-1348 | 5 Stranght *NEMAS 15P 80 Biack United States, ﬂ
81201398 | 5 §.90° : 80 Black Canada,
81201754 § 7 Straight *“NEMAS. 15P 36 Black Japan 1100V or
81201378 |1 Straight *"NEMAS- 15P 80 Jade Gray 200V,
81201521 | 8 90¢ 80 Jade Gray Maexico,
81201676 | 2 Stringht *"NEMAS. 15P 36 Jade Gray Philippines,
Tawin
260V 81202104 § 3 Stright *SEVION 79 Gray Switzerland
1959.24507
. — Type 12
280v 8120.0698 | 6 | Straight "NEMAG.15P Urited States
Canada
81201967 | 2 Strimght *DHCK 107 79 Gray Denmark
8120-2956 | 3 90" 79 Gray
280V 8120.1860 | 6 Stringht *CEE22-VI
{Systams Cabinet use)
250V 8120-4600 1 d Straight BS 546/SABS 164 98 Black So Africa,
8120-4211 7 90° 98 Black Indiay

v

*Lart number shown for plug 18 industry identtier for plug only Number shown for cable 18 HP Part Number for complate cable

ncluding plug

E = Earth Ground, L = Line; N - Nsutral

MODEL 4937A
INSTALLATION



MODEL 4937A
INSTALLATION

2-16. Humidity
2-17. This instrument may be operated in environments with humidity from Sperc'ent to 95 percent
relative humidity at +40 degrees C (+104 degrees F). However, the instrument should be protected
trom temperature extremes that can cause condensahon within the instrument.
2-18. STORAGE AND SHIPMENT
2-19. Environment
2-20. The instrument may be stored and shipped within the following environmental limits:
e Temperature.............. —20 to +65 degrees C (-4 to +149 degrees F)
e Humidity.................... Up to 9% Relative at +65 degrees C (+149 degrees F)
2-21. Packaging
2~22. Tagging for Service.--lt the instrument is being returned to Hewlétt— Packard for service,

please complete one of the blue repair tags located at the back of this mcnual and attach it to the
instrument.

2-23 Original Packaging.-—Containers and materials identical to those used in factory packaging are
available through Hewlett-Packard sales and support offices. It the instrument is being returned for
servicing, attach a tag indicating the type of service required, return address, model number, and full
serial number. Also mark the container FRAGILE to ensure careful handling. In any correspondence,
refer to the instrument by model number and full serial number. \

2-24. Other Packaging.--The following 3eneral instructions should be used for repacking with com-
merically available materials:

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

b. Use strong shipping container. A double-walled carton made of 350-pound test material 1s
adequate.

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

d. Seal the shippi»ng container securely.

e. Mark shipping container FRAGILE to ensure careful handling.

f.In any correspondénce. refer to instrument by model number and full serial number.

\
."I .v“ ‘
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R  MODEL 4937A
SECTION I
'OPERATION . ,
3-1. INTRODUCTION
3-2. Th:s sechon contains information on front and rear panel features self check procedures, &nd
error codes. It also describes typical operating modes. The prmcnples of operatnon of the meagure-
ments are explained in Appendlx A of this manual

3-3. OPERATING CHARACTERISTICS

3-4. The HP 4937A provides two types of functions: Transmission Impairment Measurements and
Supervisory Signaling. , : _

The transmission impairment méasurements that can be mardevwith the HP 4937A are:
e Level and Frequency

e Noise

e Noise with Tone

e Signal to Noise

® Noise to Ground

@ Return Loss

Signaling capabilities of the HP 4937A are:

) Supvervisory signaling simulation

e Establishing talk condition for transmission testing
® Ability to hold two 2-V\ftre circuits for testing

The types of supervisory él.i'élnltnaling simulation are:

e Loop Start

e Ground Start

e Loop Reverse Battery

e E/M signali;lg’Types 1,1, and il

® Wink

3-5. PANEL FEATURES

‘ 3-6. Figure 3-1identifies the front and rear panel featu-es and includes a brief description as to the
function of each feature. '

0
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MODEL 4937A
ERROR MESG .

3-7. SELF CHECK

)
\

3-8. The HP 4937A has two types of self checks. These are a power on self theck and an ex-
tended selt check. The power on self check procedure is performed automatically at power -up by
the instrument. It checks most of the major circuits and should identity major problems. The error
message table listed below indicates which tests are in power on self check and which are in ex-
tended self check. To perform the extended selt check, externally jumper the E/M jack and the
SG/SB jack together, and then press the SHIFT key and the FILTER select key. Failure of the instru-
ment to pass any self check procedure indicates a malfunction that can possibly atfect other
measurements. ; L

3-9. ERROR MESSAGES

3-10. The HP 4937A gives two types of error messages. The two types of messages are either a
functional error in one of the self check modes or an operational error. The errors are listed below.
3-11. Operational Errors:

Err O1--This error indicates that the receive level is greater than the upper limit Tor the selected
measurement. | |

Eri 02-~Indicates that the receive level is under the lower limit for the selected measurement.
Err 07~--This error signifies the loss of‘ the 1004 Hz hold tone.

Err 09--Indicates that the level measurement currently being made needs to auto range and the
Range Hold mode is set. |

Err 10--Indicates that 1200 ohms impedancé is selected in two wire return loss. Only 600 ohms an-
- 900 ohms are available.

Err 30--Wink is illegal setup for Loop Start and Loop Reverse Battery Originate.

Err 31--In Loop Originate the incomming battery has negative on the tip.

3-12. Power On Self Check Errors:

Err 11---Indicates that the power up self test tailed the ROM checksum.

Err 12--Indicates that the power up selt test failed the RAM check.

Err 13--The magnitude ot the cal level for the voltage to frequency converter is out of range.
Err 14-~P‘ower up self check tfailed to measure a frequency of 1004 Hz.

Err 15——Measu)rement of the hold tone frequency is not 1 004 Hz.

Err 16--Power up self check failed to measure a proper level of +13.0 dBm.

Err 17--Level measured through the C~inessage filter is not the proper amplitude.

'
‘ .




MODEL 4937A
'ERROR MESG

Err 18--Level meastred through the 3-kHz flat filte‘r is not the proper amplitude.

Err 19--Level measured through the 60-Hz reject filter is not the proper amplitude.

Err 20--Level measured through the QRMS detector is not the proper amplitude.

" Err 21--Level measured through the Return Loss de_t.ector is not the proper amplitude.

3-13. Extended Seif Check Errors:

Err 50--Level of the Echo return loss waveform is not the proper amplitude.
Err 51--Level of the Singing High return loss wavetform is not the propér amplitude.
Err 52--Level of the Singing Lo return loss wavetorm is not the proper amplitude.

Err 53--The measured depth of the notch filter is too small. This test will fail if the level is too low.
The transmit level must be greater than -40 dBm to pass this test.

Err 54~-The TIPPOS detector did not pass the test to detect the presense of 48 voit supply.
Err 55——The TIPPOS detector did not pass the test to detect the absence of the 48 volt supply.
Err 56-~The TIPNEG detector did not pass the test to detect the presense ot 48 volt supply.
Err 57--The TIPNEG detector did not pass the test to detect the absence of the 48 volt supply.

Err 58--The GNDCUR detector did not pass the test to detect the presense of current from the 48
volt supply. ‘

Err 59--The GNDCUR detector did not pass the test to detect the absence of current from the 48

volt supply.

| Err 60--The TERMCUR detector did not pass the test to detect the presense of current from the 48

- volt supply.

Err 61-~-The TERMCUR detector did not pass the test to detect the absence of current from the 48
volt supply. '

Err 62-~-The E leac detector did not sense the presence of the M lead. The E/M jack must be con-
nected to the SB/SG jack to pass this test. '

Err 63-~The E lead detector did not sense the absence of the M lead. The E/M jack must be connec-
ted to the SB/SG jack to pass this test.

- Err 64~--The M lead detector did not sense the preéence of the E lead. The E/M jack must‘ be con-

- nected to the SB/SG jack to pass this test.

Err 65--The M lead detector did not sense the absence of the E lead. The E/M jack must be connec-
ted to the SB/SG jack to pass this test.
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MODEL 4937A
CONTROLS

3-14. The Relay Step Check is the last extended self check to be done In this check each relay is
set, a tone is sounded tfor about 100 msec, then the relay is reset. This is done tor each relay in se-
quence at about a 2-Hz rate. It the relay is not heard on both ends of the tone it will be noticable to
the ear. Since tiis test relies on the operator to actually detect a missing relay closure, the test
cannot be stop on a failure. The operator must count the relays and note the number.

a s | 6

]

\

oUTPUT
LEVEI
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CAUTION: NO OPERA{OR
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WARNING- WARNING
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3- 15 j \"VCJONTROLS CONNECTORS and INDICATORS

FROMTPANE& s
1. Power Sw tch——Swnches power to the instrument when in the ON posmon In the STBY position
power is &til applied to some circuits. If the unit has the battery (Option 001) there will still be
. power available to some interpal circuits even in STBY position and the batteries are chargedin
. " this ptbsmon there are °eparatc= battery operatlon and low battery indicators. These indicators
are Iocated an the left hand dtsplay

2. DIoPLAY key-—’Selects eather the TRMT (transmit) or the RCV (receive) signal to be displayed.
she c\orre pt‘ndmg LED will be lighted. ‘

ﬁ'\ \

'// 3 HANGL HOLD arr:t SF '%.(IP key _

N RANGE HOLD"“PFLVEHtS the autorange trom changang from its present setting during a

"‘,"‘5;Jmeasureme.s1 S \

VSF Sktp 'PYBW;MS the transmstter from transmtttmg thhm +/ 150 Hz (300 Hz band) of 2600 Hz.

'"Thl,:, {eature: ehmmates awudentally being disconnected by SF S|gna|mg units on dial-up lines.
Optbrates on)y m E\f‘EL;/FREQ\JENCY

N N3 e ,

4, LFVEL ZERO key--Sets 4 DdB reterence in RCV LEVEL/FREQUENCY mode. All subsequent
measurements will be madel in,dB relative to this reference. dB LED in center of the front panel
will light, A" - (mmus) dB reedmg lndlcates levols hlgher than the retference level per the telephone
industry convent\on ‘.' e Lo

In 4-wire return |OSo and P(CV made the LEVEL ZERO key enters a O dB return loss in the left

display and calculates the traushybrtd toes (IH 2} which is displayed in the right hand display.

5. STEP UP, STEP DOWN, < and - k@ys~— r’n TRMT Mode (right display) and LEVEL FREQUENCY;
<- or -> selects the position of digit to be increased or decreased. Lighted cursor indicates
one-of-four digit positions. Digit value is incremented by pressing STEP UP and decremented by
pressing STEP DOWN. Pressing and holding the STEP UP or STEP DOWN key causes the action
to repeat. Also, with the SHIFT key sets the output frequency to 404 Hz, 1004 Hz, 2804 Hz, and
2713 Hz in LEVEL FREQUENCY mode.

In 4-wire return loss and RCV mode, these keys are used to enter the THL of the circuit.

6. OUTPUT LEVEL Control--Adjusts the transmitter output level continously from -40 dBm to +13
dBm. Qutput level is displayed on the left display.

7. SHIFT key--Used to activate any ot the‘ functions labeled in blue.

8. MONITOR VOLUME Control and Sbeaker—-Permits adjustable volume for listening to the circuit
under test or to the Test Set Transmitier.

3-5




MODEL 4937A
CONTROLS

\

3-15. CONTROLS, CONNECTORS, and INDICATORS (con't)

9. ON/OFF HOOK‘key—-When‘ the instrument is selected to be the ORIGINATE end, the ON/OFF
HOOK key simulates the on-hook or otf-hook condition ot the originate end. When the instru-
ment is the TERMINATE end the ON/OFF HOOK key simulates the on-hook or oft-hook condition
of the terminate end. o .

STATUS LEDs--There are four status LEDs that indicate the status of bo'tlh the originate and
terminating ends of the line. The status lights are:

4ON HK ORIG (on-hook originate)
OFF HK ORIG (oft-hook originate)
ON HK TERM (on-hook terminate)
OFF HK TERM (off-hcok terminate)
10. HOLD OTHER--Puts an auxillary hold circuit on the B jack it the A signaling key is pressed. The
auxillary hold circuit will be placed on the A jack if the B signaling key is pressed. (used to seize
a second 2-wire circuit for testing) |

11. ORIG/TERM key--Selects whether the type ot signaling is originate or terminate.

12 SIG SELECT key--Selects one of the following signaling modes. Light'ed LED indicates selected
signaling. '

E/M (E and M)

GND START (ground start)

LOOP (loop start)

LOOP REV BATTERY (loop reverse battery)
13. FILTER SELECT key--Selects desired wéig_hting filter for noise measurements and the type of

spectrum for return loss measurement. ' ~

14 MEAS SELECT key--Selects one of the following measurements. Lighted LED'indicates selec—
ted measurement. b

LEVEL FREQUENCY

NOISE

NOISE W/TONE (noise with tone)
SIGNAL/NOISE (signal to noise)
NOISE TO GROUND

RET LOSS 2W (returnloss 2 Qire) |

RET LOSS 4W (returnloss 4 wiré)
3-6 - 3
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MODEL 4937A
CONTROLS

. 3-15. CONTROLS. CONNECTORS. and INDICATORS (con't):

'15. DIAL binding ppsts,——A handset can be connected to the binding posts to dial-up a line.

16. SET UP switches
TRMT

600, 900, 1 200 ohms--Provides terminating impedance to match the characteristic impedance of
the line.

150 600, 1200 ohins (Option 002)--Provides terminating impedancé to match the characteristic
‘impedance of the line.

DIAL--Connects the dial jack to the line that is connected to the A or B jack. This inturn con-
nects the DIAL jack to signaling module. The dial jack is routed to the appropriate place deter~
mmed by the s»gnalmg mode.

RCV

600, 900, 1200 >hms--Provides terminating impedance to match the characteristic impedance of
the line. ‘ '

150 600, 1200 chms {Option 002)-~Provides termmatmg lmpedance to match the characteristic
impedance of the line. . ,

BRG--Sets the raceiver to a high impedance when the HP 4937A is bridging the circuit under
test instead of terminating the line.

17. E/M and SB/SG Jacks~--These jacks are used f’)r‘E/M type signaling. For the three different
types of E/M signaling (Type |, I, & ) the approprlate connections are made to the two jacks.
Se.ectton of the thr2e types of E/M signaling is made using a switch on the rear panel.

18 NOR and REV swiishes--The NOR switch connects the A 310 Jack to the transmitter and the B
310 jack to the receiver. The REV switch connects the A 310 jeck to the receiver and the B 310
jack to the transmitter. When the NOR and REV switches are either both out or both pressed in,
the transmitter and raceiver are internally looped.

19, A and B SIGNALING switches--The A switch connects the A 3101ack to the loop signaling

module and an auxillary hold circuit is available on the B 310 jack. The B switch connects the B
310 jack to the loop signaling module and moves the auxillary hold circuit to the A jack.

REAR PANEL

1. GROUND Jack--Used t> connect the HP 4937A to earth ground.

2. E/M SELECTION Switch--Used to select one of the three types of E/M signaling An audible
beep denotes which type pf signaling was selected with a corresponding 1, 2, or 3 beeps.

-3 Voltag'e Select--Allows selection of proper line voitage.

'
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MODEL 4937A
,CONTROLS

3-16. OPERATING INSTRUCTIONS
3-17. POWER ON AND SET UP
3—18. Ac Power On

1. Connect power cord to the rear line module on which the correct line voltage has been selected..
See Section |l for procedure to select line voltage.

l WARNING '

Always connect power cord to a properly grounded 3-wire power outlet. Any in-
teruption of the protective earth grounding will cause a potential shock hazard

that could result in personal injury.

2 Press POWER ON pushbutton. The HP 4937A will automatically do a self check.
3-19. Battery Power On (Option 001 only)

I WARNING l

For operator protection during battery operation, connect the chassis
termination on the rear panel to earth ground.

1. Disconnect power cord

2. Press POWER ON pushbutton. When switching between battery and ac power, cycle the POWER
pushbutton from ON to STBY to ON.

3-20. Set Up

i CAUTION

Do not connect more than 200 Vdc or 10V rms at 60 Hz to the 310
jacks.

1. Connect circuit under test to the 310 jacks.

2. Press the NOR pushbutton to connect the left 310 jack to the transmmer and the right 310 jack

to the receiver. ,_,‘{,

3. Toreverse the direction of the test press the F}F“V pushbutton

4. Press the SET UP TRMT pushbutton that correspunds to the cnrcunt impedances on the transmit -
ter side (150, 600, 900, or. 1°00) ‘.

5. Press the SET UP. RCV pushbutton that cmresponds to the circuit |mpedance on the receiver
side (150, 600, 90_0 or 1200). c
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MCOEL 4937A
| LOOP START |
3-21. SIGNALING

1l

- 3-22 This section describes the signaling tunction of the HP 4937A and gives aetailed procedures

for seizing the line for testing. The HP 4937A measuring circuits are disconnected trom the hne under
test until both ends of the line have been seized. ‘

\\\\3-23. Signaling notifies thc switch (central office, PBX, etc.) that a subscriber desires service.

\:Sjgnaling also is used to notify the subscriber of incomming calls. Then, with the necessary data to
identify the distant subscriber, the switch will properly route the call. :

3-24. The terms on-hook (open switch) and off -hook (closed switch) are used throughout this sec-
tion o describe the state of signaling equipment regardless of the actual type of signaling used. To
ident{ify the circuits, the terms originate equipment and terminate equipment are used. Thesé terms
refer oniy to the hardware configuration and not.with the action of initiating the call. The terminate
equipment supplies ‘the operating powey}f'an,,qi;L“’c’urrent detect circuitry. The originate equipment
orovides a dc current path via a switch. /' 7 N

P R

3-25. Supervisory signaling deals v;;‘\«t}*i"'Z:h'-,:,\'\":,\';:_"‘u:'uits‘ that monitor the status of a subscriber loop or a .

‘trunk line.: The four types of super\/‘is:j,c";%;.ff‘-és‘it';g:jkal‘ing that are commonly used are. loop start, ground

start, loop reverse battery, and E/M. / -

3-26. T&%e signaling procedures that follow are arranged in a manner to configure the HP 4937A first
as the Originate End equipment, and then as the Terminate End equipment.. Procedures to establish
talk conditions using the HP 4937A are aiso included. ‘

3-27. LOOP START SIGNALING

"
L
Y

{

ORTGINATE TERMINATE

— CURRENTI '
RING DETECT [ l
‘ - 48V

|
| "
I NN

TIP

O

' 9

Figure 3-2. Loop Start Signaling ‘

3-28. Loop start signaling is used with the circuits that monitor the status of a subscriber Iodp (see
figure 3-2) The signaling starts with the line in an idle state. When the telephone is off-hook the
central office detects the current flow and responds with a dial tone. The dial tone is the central of-
fice's off-hook state. The HP 4937A can be either the originate end (telephone) or the terminate end
(central office).

3-9
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LOOP START
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Seizing The Line--Loop Start Originate End
To configure the HP 4937A as the Or‘i'ginate End proceed as follows: ,
1. Connect the line under test to either 310-jack A or B

2. Select SIGNALING A if the line; under test is connected to 310 iack A or SI NALING B |f the line is
connected to 310-jack B. ’

3. Using SIG SELECT key selec’"t Loclnp Start signaling mode. The LOOP LED should be lighted.

4. Using ORIG/TERM key select ORIG. The ORIG LED should be lighted.

\

5. Verity the following LEDs! |,

e ON HK ORIG - lighted
e OFF HK ORIG - off

6. To seize the line under test press ON/OFF HOOK key.

7. Verity the following LEDs:

e ON HK ORIG - oft
e OFF HK ORIG - lighted

8. The line under test is seized. You can now proceed to one of the following:
e Establish talk condition -

e Conduct transmission impairment measurements -
e Release the line

3-10
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Establishing Talk Condition o

1. Seize th‘e‘-line as described in the previous section Loop start Oreg‘m'ate End

- 2. Connect lineman’s handset (butHn) to DIAL jacks located oh the tront panel

3 Press DIAL key. OFF HK ORIG LED should be lighted and a tone should be heard on the handset.
4. The line is now ready to accept dial pulses, tones, or voice.

5 To perform transmission impairment measurements, release DIAL key (an internal hold coil will
continue to hold the line).

6. Perform desired measurement as described in the Measurements Section.

Releasing The Line
1 Press ON/OFF HOOK key and verify the following LEDS:

e ON HK ORIG - lighted
e OFF HK ORIG - off

2. Pressing the ON/OFF HOOK key again will re-seize the line.

3-11
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LOOP START
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Seizing The Line--l.oop Start Terminate End
To configure the HP 4937A as the Terminate End proceed as follows:
1. Connect the line under test to either 310-jack A or B.

2. Select SIGNALING A if the line under test is connected tc 310-jack A or SIGNALING B if the iine is
connected to 310~-jack B.

3. Using SIG SELECT key select Loop Start signaling mode.‘ The LOOP LED should he lignted.
o /
. ! y '
4. Using ORIG/TERM key select TERM. The TE\RML,E[')"\IslhouId be lighted.

5. Office battery is now provided on the line.

L T

6. The status LEDs indicate the condition of the far end (originate) of the line. When the originate end
goes off-hook, then verify the following LEDs:

e ON HK ORIG - off
e OFF HK ORIG - lighted

7. The line under test is seized. You can now proceed to one ot the following:
e Establish talk cor dition

e Conduct transmission impairment measurements
e Release the line

3412
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MODEL 4937A
LOOP START

Establishing Talk Condition

1 Seize the line as described in the previous section, Loop Start Terminate End.

2. Connect lineman’s handset (butt-in) to DIAL jacks located on the front panel.

. 3. Press DIAL key. The HP 4937A will provide talk battery and will ac couple iineman’s handset to the

line under test.
4. The line is now ready to act:ept tones or voice.
5 To perform transmission impairment measurements, release the DIAL key.

6. Pertorm desired measurement as described in the Measurements Section.

Releasing The Line

1. Loop start terminate always provides office battery. To remove battary, use SIG SELECT key to
turn off signaling.

e | ) .  3-13
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MODEL 4937A
GROUND START

3-29. GROUND START SIGNALING

3-30. Ground start signaling is Commonly used on trunk lines between a PBX and a central oftice. -

The PBX is usually the originate end and the central oftice is the terminate end. Either end can seize
the trunk by providing a current path to ground. When both ends are otf-hook, the line looks very

similar to Loop Start signaling.

3-31. The HP 4937A can function as either the originate end (PBX) o’r‘thé ‘terminate end (central of -
fice). As the originate end, the HP 4937A begins the loop closure by grounding the ring (goes off
hook closing S-1) which causes a current to flow through the line (see figure 3-3).

51
o

[

““'VL—‘—%' —1 CURRENT
RING | DETECT

|

L—o
CURRENT 1 / TIP 52 =

2=

DETECT

48V

Figure 3-3 Ground Start Signaling Circuit

3-32. The terminate equipment senses this current flow and interprets it as a request for the trunk.
The terminate equipment acknowledges the request by grounding the tip (goes off hook closing S-2)
side of the line. This causes a current to tlow through the tip side of the line from the originate end

to the terminate end.

3-33 The HP 4937A will recognize the current through the tip side ot the circuit and will. remove the
ground from the ring (opening S-1), remove the 48 volts from the tip, and at the same time place a
hold coil (current sink) between tip and ring (closing S~3) causing the current to flow from the ter-
minate equipment to the HP 4937A and back to the terminate equipment. The loop is now closed
(seized) and the terminate equipment responds with a dial tone.
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Seizing The Line--Ground Start Originate End
To configure the HP 4937A as the Originate End proceed as follows:
1. Connect the Ime under test to either 310-jack A or B.

2. Select SIGNALING A if the line under test |<s connected to 310-jack A or SIGNALING B if the line is
~ connected to 310~ jack B.

3. Using SIG SELECT key select Ground Start signaling mode. The GND START LED should ke lighted.
4. Using ORIG/TERM key select ORIG. The CRIG LED should be lighted.

5. Verify the following LEDs :

e ON HK ORIG - lighted -

‘@ OFF HK ORIG - off

e ONHK TERM - lighted

e OFF HK TERM - oft

€ To seize the line under test press ON/OFF HOOK key.

7. The line under test is seized when the LEDs indicate the following:

e ON HK ORIG - off

e OFF HK ORIG - lighted

® ONHK TERM - off
e OFF HK TERM - lighted
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8. You can now proceed to perform one ot the following:
e Establish talk conditions

e Conduct transmission impairment measurements
e Release the line

Establishing Talk Condition

1. Seize the line as described in the previous section, Ground Start Originate End.

| 2. Connect lineman’s handset (butt-in) to DIAL jacks located on the front panel.

3. Press DIAL key. VOFF HK ORIG LED should be I;ghted and é@t'one should be heard in the handset.

4. When the términate end responds by going off-hook, the line is ready to accept dial pulses, tones,
or voice. ‘

5 To pertorm transmission impairment measurements, release DIAL key (an internal hold coil will
continue to hold the iine).

6. Pertorm desired measurement as described in the Measurements Section.

Reileasing The Line -
1. Press ON/OFF HOOK key and verify the following LEDS:

® ON HK ORIG - Iightgd
® OFF HK ORIG - oft

2. Pressing the ON/OFF HOOK key again will re-seize the line.
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Seizing The Line--Ground Start Terminate End

To conflgure the HP 4937A as the Terminate End proceed as follows:

“ 1. Connect the line under test to either 310-jack A or B.

2. Select SIGNALING A if the line under test is connected to 310-jack A or SIGNALING B if the line is
connected to 310-jack B.

3. Using SIG SELECT key select Ground Start signaling mode. The GND START LED should be lighted.
4. Using ORIG/TERM key select TERM. The TERM LED should be lighted.
5. Vemy the tollowing LEDs :

0 ON HK ORIG - Ilghted

e OFF HK ORIG - oft

e ON HK TERM - lighted “
e OFF HK TERM ~ oft

6. To seize the line under.teét press ON/OFF HOOK key.

'
\

7.» The line Under test i‘s seized when the LEDs indicate the following:

e ONHKORIG -oft . - !
" @ OFF HK ORIG - lighted

e ONHK TERM -oft L

e OFF HK TERM - lighted | ,,

. '
X . o
' ' o
. , N
. . N
. o
S
"
'
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8 You can now proceed to pertorm one of the following:
e Establish talk conditions

e Conduct transmission impairmeht measurements
e Release the line :

Establishing Talk Condntmn
1. Seize the line as described in the prevnous r<ect|on Ground Start Termmate End.
2. Connect lineman’s handset (butt-in) to DIAL jacks Iocated on the front panel.

3 Press DIAL key. The HP 4937A will provide talk battery and will ac couple lineman’'s handset to the
Ime under test.

4 The line is now ready to accept tones or voice.
5 To perform transmission impairment measurements, release DIAL key.

6. Perform desired measurement as described in the Measurements Section.

Releasing The Line
1. Press ON/OFF HOOK key and verity the following LEDS: .

e ON HK TERM - lighted
e OFF HK TERM - off

2. Pressing the ON/OFF HOOK key again will re-seize the line.
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3-34.“ LOOP REVERSE BATTERY SIGNALING

3-35. Loop reverse battery is used to signal one way trunks. This is most often used in PBXs for
direct inward dial (DID) lines. Direct inward dialing permits an outside call to be dialed directly to a
PBX subscriber loop without operator assistance. The on-hook and off- ~-hook states at the ter-
minate end are indicated by reversing the battery polarity (seel figure 3-4). |

3-36. The term one-way trunk refers to only the signaling characteristics of the trunk and not to
the direction of commuiications. The call can be initiated by only the originate end of the trunk. Once

the signaling is complete, the trunk will carry normal two-way communications. The HP 4937A can be
used as either the originate end (outside call) or the terminate end (PBX). ‘

hN > -

7/ .
| - RING :\\L CURRENT | |
HOLD é o ) DETECT
corL 1 & | PoLArRITY . L

| peTeCT | | | | — 48V

O

-0 - o 0\\}
g | o TIP —o0

Figure 3-4. Loop Reverse Battery Signalin"é
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| " Selzmg The Lme-—-L oop Reverse Battery Orngmate End

5 Vemythe tonowmg LEDs: '« o Lo Y

‘To eontlgure the HP 4937A as the Orngmate End proceed as 1ollows

S} Connect the line under test to elther 310- Jack A or B.

)

connected to 310 Jack B.

3. Usmg SIG. SELECT key seleci Loop Reverse Batteiy mgnalmo mode The LOOP REV BATTERY

LED should be llghted , . , z

: 4 Uelnq ORIG/TERM key select ORIG The OR‘!G LED should be llghtéd

I
| Ca » ‘\.

,\‘/\

e ON HK, URIG - Inqhted

o OFF HiK ORIG - off ‘
¢ ON HK- TI-RM - lighted
0

OFF HK TERM oft

6. To‘selze the line under test bressl(')N/OFF HOOK key.

7. Thé‘line under test is seized when the LEDs‘indicate the following:

e ON HK ORIG - oit

" ® OFF HK ‘ORIG - lighted |
e ONHK TERM -off M
¢ GFF HK TERM - lighted~ -~ . B
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8. You can now proceed to perform one of the following:
@ Establish talk conditions

e Conduct transmission impairment measurements
e Release the line

Establishing Talk Condition
1. Seize the line as described in the previous section, Loop Reverse Battery Originate End.
2 Connect lineman’s handset (butt-in) to DIAL jacks located on the front panel.
Note
A tone will be heard in;imediately, but the handset is not actually connected
to the line until after the DIAL key is pressed.
3. Press DIAL key. OFF HK ORIG LED should be lighted énd a tone should be heard on the handset.

4. The line is now ready to accept dial pulses, tones, or voice.

5. To perform transmission impairment measurements, release DIAL key (an internal hold coil will
continue to hold the line).

6. Pertorm desired measurement as described in the Measurements Section.

Releasing The Line
1. Press ON/OFF HOOK key and verify the following LEDS:

e ON HK ORIG - lighted
e OFF HK ORIG - oft

2. Pressing the ON/OFF HOOK key again will re-seize the line.

S I | | | 3-21
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Seiz;ing fhe Line--Loob Reverse Battery Te-rrni,nate End

T configure th'e'HP'4937A as the Ter.minate E‘nd’ proceed as to;llows‘;"',f!

1. Connect the line under test to either 310 Jack A or B.

2. Select SIGNAUNG A if the line under test is connected to 310 jack A or StGNALING B it the !lne IS o

connected to 310-jack B.

3 Usmg SIG SELECT key select Loop Reverse Battery slgna! ng mode The LOOP FtEV B,AT TERY

LED should be nghted

-4 U%Ing ORlG/TERM key select FERM The TERM LED should be lughted o RO

5. Verity the following LEDs :

e ON HK ORIG - lighted

e OFF MK ORIG
.+ o ON HK TERM

- oft
- lighted

o OFF iHK TERM ottt

8. To seize the line under test press ON/OFF HOOK key (Techmcally the termlnate end ot Loop
"Reverse Battery can.not seize the line, it can only respond to a request tor sejzure trom the t

ongmate end )

) t

7. The Ime under test is selved when the LEDs mdncate the tollowmg

¢ ON.HK ORIG -
® OFF HK ORIG
e ONHK TERM -
®

ott
- lighted
oft

OFF HK TERM - Ilghted
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LOOP REVERSE BATT

’8. You can now proceed to perform one ot the following:
@ Establish talk conditions

e Conduct transmission impairment measurements
e Release the line

Establishing Talk Condition
1. Seize the line as described in the previous section, Loop Reversé Battery Terminate End.
2. Connec! lineman's handset {(butt-in) to DIAL jacks located 6n the front panel.

3. Press DIAL key. The HP 4937A will provide talk battery and will ac couple lineman’s handset to the
line under test. | |

4. The line is now ready to accept tones or voice.

‘5. -To perform transmission impairment measurements, release DIAL key.

5. Perform desired measurement as described in the Measurements Section.

OO -Ré{easingj‘he Line

- R

~

. - S ~ .

1. 'P,‘res‘s ON}/OFF H’QOK‘key‘andv‘verify the fellowing LEDS:
® ONHK TFRM - lighted
~ ® OFF HK TERM -~ oft

2 Pressing théfOl»N/OFF"HOOK key again will re-seize the line.
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3-37. E/M SIGNALING

3-38. E/M signaling is used primarily to signal the internal switching oi'the PBX or shorthaul trunks
between two PBXs. E/M signaling uses a separate wire pair to send signaling information (E lead and
M lead) from the pair used to send voiceband information (tip and ring). In addition, E/M Types Il and
I use sense ground (SG) and sense battery (SB) leads to improve signaling performance. (see
figures 3-5, 3-6, and 3-7) :

i
Ul

x ;F
1
q

il

ORIGINATE | TERMINATE

@
® 5900000000

Figure 3-5. E/M Type I Signaling

ORIGINATE TFRMINATE

Figure 3-6. E/M Type 1l Signaling
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Seizing The Line--E/M Signaling Types |, Il, and lll Originate End

To configure the HP 4937A as the Originate End, proceed as follows:

1. Connect the line (or lines it 4-wire) under test to 310-jack A or B.

2. Connect E/M leads (for E/M Types Il and lll connect SG/SB leads also).

3. Set E/M toggle switch (located on rear panel) to desired signal type. E/M type must be selected

betore E/M is selected on front panel.

4. Using SIG SELECT key select 'E/M signaling mode. The HP 4937A will beep one, two, or three

times to indicate the type E/M selected. The E/M LED should be lighted.

ON HK ORIG - oft
OFF HK ORIG - lighted
ON HK TERM - oft

°
°
.
e OFF HK TERM - lighted

® Establish talk conditions

To seize the line under test oress ON/OFF HOOK key.

The line is seized when the LEDs indicate the following:

You can now proceed to perform one of the tollowing:

e Conduct transmission impairment measurements | I

~ ® Release the line
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Establushmg Talk Condition

-

. Selze the line as described in the previous section, E/M Signaling Types |, I, and i Orlgmate Er.d
2. Connect lineman’s handset (butt—-in) to DIAL jacks located on the tront panel.

3. Select SIGNALING A if the line under test is connected to 310 jack A or to SIGNALING B lf connec-
ted to 310 jack B.

. Press DIAL key. The HP 4937A will provide talk battery to the linemen’s handset. Tones and voice
will be coupled to the line under test. Dial pulses will be connected to the M lead.

5. The line is now ready to accept dial pulses, tones, or voice.
6. To perform transmission impairment measurements, release DIAL key.

7. Perform desired measurement as described in the Measurements Section.

Releasina The Line

1. Press ON/OFF HOOK key and verify the following LEDS:

H

e ONHK TERM - lighted
e OFF HK TERM - off

2. Pressing the ON/OFF HOOK Kkey again will re-seize the line.
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Seizing The Line--E/M Signaling Types |, lI, and il Terminate End
To configure the HP 4937A as the Terminate End, proceed as follows:

1. Connect the line (or lines if 4-wire) under test to 310-jack A or B.

2. Connect E/M leads (for E/M Types Il and ll connect SG/SB leads also).

3. Set E/M toggle switch (located on rear panel) to desired signal type. E/M type must he selected

betore E/M is selected on front panei.

4. Using SIG SELECT key select E/M signaling mode. The HP 4937A will beep one, two, or three

times to indicate the type E/M selected. The E/M LED should be lighte

d.

5. Using ORIG/TERM key select TERM. The TERM LED should be lighted.

8. To seize the line under test press ON/OFF HOOK key.
7. The line is seized when the LEDs indicate the following:

e ON Hi. ORIG - lighted
e OFF HK ORIG - oft
e ON HK TERM - lighted
o OFF HK TERM - off

8. You can nhow broceed to pertform one of the following:
e Establish talk conditions -
e Conduct transmission impairment measurements
o Release the line
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Establishing Taik Condition

1. Seize the line as described in the previous section, E/M SignalindTypes i, and Il Treminate End.

% ‘ ‘ : >

-

2. Connect Iireman’e‘ handSet (butt-ih) to DIAL jacks located on, the front panel.

PN

3. Select SIGNALING A if the Ilne under test is connected to 310 Jack A or to SIGNALING B if connec~
ted to 310 jack B. ‘ | _ ) ‘, .t

4. Press DIAL key. The HP 4937A will provide talk battery to the Imemen 's handset. Tones and vouce K
will be coupled to the line under test. Dlal pulses will be’ connected to the E lead. '

- 8. The line is now ready to accept dial pulses, tones, or voice.
6. To perform transmission impairment measurements, release DIAL key. . ;L

7. Perform desired measurement as described in the Measurements Section.

t

keleasing The Line
1. Press ON/OFF riOOK key and verity the. followin9 LEDS‘;

e ON HK TERM - lighted
e OFF HK TERM - off

2. Pressing the ON/OFF HOOK key again will re-seize the lin=.
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MODEL 4937A
WINK

:3 39. VVIIGI(

3- 40 ka is a signaling technique used to pass address information down a trunk line It is a
momentary on-hook to ott-hook to on- hook transition that signals the far end to begin sendmg ad-
dress dlglts (see tigure 3-8).

DIGITS
 OFF HOOK  SENT .
wroox | L]0
END INITIATING | | CALL ESTABLISHED

CALL. | ) |
R L OFF HOOK WINK .

ON HOOK E— ﬂ S

Figure 3-8 Wink Signaling Technique

3-41. The initiating end'begins the process by going ott-hook. The receiving end when ready,
answers with a wink. The initiating end then sends the digits to the receiving end. Once the receiving
end has received all the digits and completes the connection, it ends the sequence by going off-hcok.

3-42. The HP 4937A is capable 6‘? providing Wink for E/M, Ground Start, and Lbop Reverse Battery
termmate The Wink times are specnfied in figure 3-9. The address dngits sent to the HP 4937A are
not stored and cannot be displayed.

R e OFF HOOK
INITIATING [ o
END | ON HOOK
| ;
x OFF HOOK
RECEIVING ,l“_' 100 ms ---o|wt— 2@@ ms -—;L |
END 2 ON HOOK.
HP 4937A
 Figure 3-9. Wink Times | > ’
/
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MODEL 4937A '

)

2,
(I}P 4937A TRANSMISSION IMPAIRMENT MEASURING SET uTRUT W
HEWLETT - PACKARD , LEVEL
0 dam ' i
Nm 1 TAMT 03 Hz
crmve |(OTSPLAY D [ 8 D e
=y
. [ daBrn
POWER A A A N "
STGNALING Onowo ( mance |57 [ Leved ( 404 [ ster \100af[ sTER ) 2804 e
A B | — O skie ((_Howo jsre{_zeno C-:‘ we (| v Jlwe | Down flm k'::>' W g |
r —1SET UP[ p:]nmsunsm—:mq JFILTER( ISIGNALINGC ") 6~ 000
1601 ACY LEVEL . Co U0
ar O : [] C-MESSAGE 0 e/m [ ON HK ORIG
NOR REV 800 800 FREGUENCY ' (R IO INe)
l; | 0] NOISE [13 kHz FLAT (O GND START [] OFF HK ORIG |
TAMT —— RCV so; ‘W 1 a00 [J NOISE W/TONE [3 LooP [ ON HK TERM i)
A B : LOOP REV
A 7 p— — [ SIGNAL/NOISE ) ERL Oparrery D OFF WK TERM | @ 00O
. N 12001 | |.111200 [1 NOISE/GROUND O] SAL HI Py @900
T\ O RET Loss 24 | | O sAL Lo K v
E/M  SG/SB DIAL ! ! VOLUME
‘ [ RET LOSS 4w ‘
o /" UIAL
@ @ [ eS| (FILTER | 0 ‘
k 7 | SELECT | SELECT ‘

Using Wink Signaling

1. Configure the HP 4937A to the signaling mode desired.

2. Press the SHI'FT key followed by the ON/OFF HOOK key.

Note

 Err 30 will be dlsplayed if wink is used with an illegal signaling mode or it
both ends ot the line are not in the otf-hook state.

3. The appropriate status LED will blink rapidly. This indicates the wink is armed and in a ready state.

Wink can be disarmed by pressing any keyy.

4. When the far end gces off-hook, the HP 4937A will respond with ra'pid oft-hook and on-hook

transitions.

5. After the digits have been received, place the HP 4937A in the cff-hook state by pressing the

ON/OFF HOOK Kkey.

6. The line is now seized and you can proceed to perform one ot the following:

e Establish talk condition
® Conduct transmission |mpa|rment meassurements

® Release the line

O LI N A A T A 050 NN e VS S AR ON ol e Sl A Nt vl

WINK
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WINK |
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~ Establishing Talk Condition
1. Seize the line as desdribed in the previous section, Using Wink Signaling.

!

2. Connect lineman’s handset (butt-in) to DIAL jacks located on the front panel.
3. Press DIAL key. OFF HK ORIG LED should be lighted and a tone should be heard on the handset.
‘4. The line is now ready to accept dial pulses, tones, or voice.

5 To perform_transmi‘ssion im‘péirment measurements, release DIAL key (an internal hold coil will
. continue to hold the line).

8. Pertorm desired measurement as described in the Measurements Section.

\

Releasing.Th'é Line
1. Press 'ON)’OFF HOOK key and verify the tollowing LEDS:

@ ONHK ORIG - lighted
® OFF HK ORIG - oft

2. Pressing ‘the ON/OFF HOOK key again will re-seize the line.

!
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. o / It T N BN - MODEL 4937A
- - o o L - 1.EVEL/FREQUENCY

@ s MEASUREMENTS B | |
0 3-44. Lev ‘and.i,F‘revquency‘ ; o | R

\‘ o o ' : ouwm -
: ' ,K ‘ LEVEL
0 dém ) '

0 48 {

O dBro

1 Bz
‘ ' ‘ ‘0 o8
: = S
(LEVEL 404 a1ep N100aff mrze Yesoaf[
| zeR0 | \ <2 |y ﬂ up I] !} n 4

([sz 4937A TRAM3MISSION IMPAIRMENT MEASURING SET
HEWLETT - PA [KARD

:

PONER

SIGNAL ING

I A B | m :
;___.‘JSU V] e—— ;:]ne;ssunanem{:q Ig::lr-mer i — _?JSIGNALING[:““_:q T
1AM ey
= onill LN o tgggbancv [] C-MESSAGE Conwoprs | @000
NOR )| 800 , - C T
00 NoISE [13 kHz FLAT [J fND START  [J OFF HK ORIG :
= . . ; (oo e X))
I'-mm—-——-— ACY 9‘00 n [J NDISE W/TONE ' 0/.00P ] ON % TERM C OO0
, | v 0
ANV ANN e I SIGNAL/NOISE J EAL lég'?:egs Ol OFF Wk TERM | @000
- O T 1|rR00 [J NOISE/GROUND | |0 SHL HI S TV C o0 TD
— =16 ON/GFF 1yt MONITOR
: [) RET LOSS 2W [ SAL LO | SELECT ) HOOK VOL JME
E/M  SG/SB DIAL
/ ' . L (1 RET LOSS 4w [] 0RIG (1 TEAM =N
‘ w @ (FILTER | oRIG/ | (-HOLDT ol <>
Z { SELECT e ) Lomer

1. Using the MEAS SELECT key select LEVEL FREQUENCY.

2. Press DISPLAY -TRMT key to display the tv ansmltted signal. TRMT indicator will Ilght Level can
be read in: the ieft display and frequency can be read in the right display.

3 It SF sugnallng units are used on the circuit under test, press SHIFT key, then RANGE HOLD key to
select SF SKIP which blanks the freuency from 2450 Hz to 2750 Hz.

4 Turn OUTPUT LEVEL knob to adjust the level of the transmitted signal to data l:vel, which is
usually 13 dB below the transmitted level point (TLP). An E£rr 01 displayed indicates the level is
>+16 dBm. An Err 02 dlSpIayed indicates the level is <-70 dBm.

5 Ise the STEP UP and STEP DOWN keys to select the desnred output frequency. To select one of
the preset frequencies (404 Hz, 1004 Hz, 2804 Hz, or 2713 Hz) press the SHIFT key and then
press the desired frequency key

{ &
®
®
o
o
®
o
®
“ TRANSMITTER
O
®
(]
@
®
'y
L B
o_
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. LEVEL/FREQUENCY

3-44. Level and Frequency (con’'t)

/ : .
(K’ij] 4937A TRANSMY/SSION IMPAIRMENT MEASURING SET ’ v ouUTPUT w
! HEWLETT - PACK/RD . LEVEL
‘ dBm '
B ’ g - \ O dB8m ‘ L‘_’] He
{JdB 0 a8
: J 0O eBrn
PONER | A b A A
SIGNALING c1wouo ( pance \sF I LEvEL. ) h<}::J a04 ([ s1ep Ninoaf[ ster )esoaf N3 guger |
A B | — O sae {_row0 sk 1 . we || up Jlwe {|_Down ik L:> He | )
,c""‘,1_11 sm,,.upl:i:q (IMEASUREMENTLT) (_IFILTERC ISIGNALING ") 00
A | -

LS CJ"‘“-‘L [] C~MESSAGE 0 E/m Oovheoprg | @000
NOR REV 13 kHz FLAT 0 GND START  [3 OFF HK ORIG ©o 00
) = ‘ 0 00
LA / \) A B [ ERL oL A DO HCTERM | @O DD
@ } 0 SRL HI ste ) (Consorr ) T 00

. O AL Lo [ sevct A hoow | MONITOR

E/M  SG/SB 8 VOLUME

. [ ORIG ] TERM
(FILTER | (" on16/ (v ) @
L = | SELECT | | TERM | OTHER

' /

RECEIVER
1. Using the MEAS SELECT key select LEVEL FREQUENCY.

2. Press DISPLAY-RCV key to display the received signal. RCV indicator wil light. Level can be read
in the left display. . < \

3. An Err 01 displayed indicates the signal is >+16 dBm. An Err 02 displayed indicates the signal is
<-70 dBm. -

4. For attenuation distortion measurments press LEVEL ZERO key to set the received level at O dB.
All subsequent level measurements will be made relative to this point. Pressing the LEVEL ZERO
key a second time reverts the level to absolute units (dBm) instead of relative units (dB). A nega-
tive reading indicates levels higher than the reterence level per the telephone industry convention.
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3-45. NOISE

MODEL 4937A
NOISE

(I’PI 4937A TRANS/IYSION IMPAIAMENTY MEASURING SET QUTPUT w
HEWLETT ~ PA/KARD LEVEL
= . [J d8m O W
: 0B ‘ @
0 a8 \ .
PONER A A A A
SIGNALING ~ 3 . A - \ it
O HOLD I RANGE | SF LEVEL 404 STEP ||t00afl STEP ||2B04 2713 )
{ A B |— o s (koo s zemT % 2 e L up fiwe {_oown [l LCZD Wz f’”i’ ]
F (CTTTISET WPLT  (CIMEASUREMENTCY T IFILTERCT ) ISIGNALINGC ") @0~ 0= 0
, TAMT RCV U
M 0 ;::gtmcv [) C-MESSAGE 03 E/M ] ON HK ORIG @~m~...®
NOR REV 800 800 £ nOTSE (13 kH2 FLAT [J GND START [] OFF HK ORIG S :_-Q)
B ‘
N2 7 f'%_J‘T % [ SIGNAL/NOISE [1 €AL 0 ;222525" D OFF WK TERM | @000
- = | [ir200 1200 ) NOISE/GROUND | |1 SAL I 3 1 3 @000
Z L ) SIG ON/OFF Iyt MONITOR
YT e ) RET LOS SELECT HOOK |
E/M  SG/SB piac | || ees <) RET LOSS 2w () SAL Lo \ \  VOLUME
Z y - [J RET LOSS 4w {1 ORIG i1 TERM
k 7 | TERM | | OTHER | J
2

TRANSMITTER

2. Press MEAS SELECT key to select NOISE.

Note

1. Press DISPLAY-TRMT key to display the transmitted signal. TRMT indicator will light.

There will be no values displayed because in this configuration the
transmitter is turned oft and a quiet termination is supplied to the TRMT

jack.

RECEIVER

1.

2.

Press DISPLAY -RCV key to display the received signal. RCV in’diqator will light.
Press MEAS SELECT key to select NOISE,

Press FILTER key and select the desired filter.

Read the dBrn noise level in the left display. An Err 02 in the left display indicates underrange (<O

dBrn).
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MODEL 4937A
NOISE

3-46. NOISE WITH TONE

(Z‘PZ 4937A TRANSM/SS|ON IMPAIRMENT MEASURING SET auUTPUT w
: HEWLETT - PACY/ARD , EVEL
p— (1 dBm
ONa  ff i £ 1Ay O a4 0 Hz '
STBY.A W rd) O PV 0 darn 0 e
PONER . | A A A A
SIGNALING L1 woLD ([ manee )|sF [ Lever ) < Naoa ([ step \tooaf[ ster ) 2804 V2713 rsm” )
[ A B |— O sk {_Howo fskip | 2ERO iz | up flwz (| oown Jiwz k‘="> W || )
( 1SET UPI ) [IMEASUREMENTCY [ IFILTERL ISIGNALINGL """ &~ 570~ 0
THMT ACV -
ulls O ';g:gtm” [ C-MESSAGE 0 e/ [J ON HK ORIG (o Jo Mo MY o)
NOR REV 800 800 ’ (o 200 00 o))
, ') ) [J NDISE 013 kHz FLAT 3 GND START  [J OFF HK ORIG p—
) I CToTD
TAMT —— RCV - [ NOISE W/TONE * {J Loor [J ON HK TERM -
\ . goo || n || aco (o o o M0
. A ) — 0 $fiGNAL/NOISE 0 EAL 0 :;22’:525" D OFF HK TERM | @000
- @ |’2°a "200 [1/NOISE/GROUND | | ) %AL HI st ) (onsorr ) (CBoNe )
7 RE = [ RET LOSS 2w [ SAL LO SELECT ook | VoL,
E/M S6/58 EIA BRG - 2 y VOLUME
L 2 = L {m~ ™ C1 ORIG [J TEAM o '
@ @ O ' ' FILTER | [ oR16/ | HOLD | 0 )
k / ' | SELECT | TERM | OTHER | = )

TRANSMITTER
1. Press MEAS SELECT key to select NOISE W/TONE.

2. Press DISPLAY TRMT-RCV key to display the transmitted signal. TRMT indicator will be on and
1004 Hz will be in the right display.

3. Adjust OUTPUT LEVEL control to change 1004 Hz signal to data level in lett dusplay (usually 13 dB
below the transmltted level point).

RECEIVER
1. Press MEAS SELECT key to select NOISE W/ TONME.

2 Press DISPLAY TRMT-RCV key to display the received signal. RCV indicator will be on.

3. Read dBrn in left display.

Note
Err O7 in right display indicates the received 1004 Hz tone has dropped
below -46 dBm or exceeded +16 dBm.
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- | | MODEL 4937A
o NOISE

3-47. SIGNAL TO NOISE

( K’PI 4937A TRANSAIY . . QUTPUT w
HEWLETT - PACA | . ‘ LEVEL
S t
ST; ‘l DISPLAY 0 a8 0 de
L8 . ,
[J dBrn i ‘
W
PONER A A A A
SIGNAL ING O nouo [ pance s [ LeveL ) r<%=: 404 [{ step |004f[ ster |2e0af[ V2713 gger )
—[ A B | — O skie {_HoLD Jiskip{_zER0 L we [ up fuz | Down Jine L":‘*J> W | )
JSET UPL (IMEASUREMENTC Y IFILTER] ISIGNALINGC ) @~ 000
TAMT RCV :
ar 0O :gngewcv [] C-MESSAGE O E/M [J ON HK ORIG (o 2o 2o I o)
v 800 800
NOR RE | [ " [ NOISE {13 kHz FLAT ] GND START [ OFF HK ORIG cC200
TAMT —— RCV a0l 'n Il e00 | {1 NOISE W/TONE [ LogP 1 ON HK TERM C oD
A NG| D o 1.OOP REV
\’ — [ BIONAL/NOISE | | [J ERL O parren, D OFF HCTERM | @0 0D
. 41 ll1200 1200 ‘ —
§ - [/NOISE/GROUND (1 SAL HI ™ s16 ) ON/OFF ) ©C0 00O
Z - rf, RET LOSS 2w [J SAL LO : | SELECT hoak _Jj"T™ Ho o
E/M SG6/5B DIAL BRG | ' " \ _ VOLUME
: L 1 RET LOSS 4w {1 ORIG [J TERM
7 - “DIAL i :
@ @ MEAS GRID B OR1G/ | HOLD ) 0 :
k AN | seLECT | SELECT | AL TeRm | OTHER | '

TRANSMITTER

1. Press MEAS SELECT key to seleét SIGNAL/NOISE. "';f:i,

1
v

2 Press DISPLAY-TRMT to display the transmitted sigri;f'ai: TRMT indicator will be on.

3 Adjust OUTPUT LEVEL control to change the 1004 Hz sugnal to data Ievel (usually 13 dB below
the transmitted level point). o

RECEIVER | l -

’Il"
)

1. Press MEAS SELECT key to select SIGNAL/NOISE. |/,

A
I i C
T

) :
2. Press DISPLAY-RCV to display the received signal. &‘wii;\tﬁv‘mdlcalor will be on.
},, o
3. Read the signal to noise ratio as dB in the right dnspr¥'ay The received level is displayed in the left
display. l,{’\; ; -
il
Note ' |
Err 07 indicates the received 1004 FN tone has dropped below -46

dBm or exceeded +16 dBm. "
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MODEL 4937A
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3-48. NOISE TO GROUND

( 4937A TRANSAIS\SION IMPAIRMENT MEASURING SET OUTPUT w
/ LEVEL
0 dem
. a8
01 dBrn :
POWER A A A A
STGNAL NG C1HoL0 ([ pance ||sF [ LeveL | '<L‘_::7 a0s ([ ster )|200aff ster 2804 rc___(>'7 entafl ey |
—0 A B [|— O skrp {_HO0 jjskIP | ZERO L W\ UP Wz | _DOWN JlHz [ DI -
- JSET UPL ) [FIMEASUREMENTL ) JFILTERC JSIGNALINGL ) 900
TAMT _ ALV :
1 T T 0 ;;Zghem [] C-MESSAGE O Eem [J ON HK ORIG
NOR f| || REV 800 80 T o T O
, NOTSE 3 kHz FLAT GND START  [1 OFF HK ORIG
E&.:—; S — O t | H (ONe Mo X¢)
A TRMT — ROV 600 I n || 800 [J NOISE W/TONE 0 LooP , [J ON HK TEAM T
7 P el {] SIGNAL/NOISE 3 EAL 0 ;22?525 OOFF HK TERM | @0 0 O
(@) A1 [lszo]l | | f11200 g CoT o0
O @ 1200 0 {) NOISE/GROUND | | [ SAL HI o s16 ) N/ OFF
S - SALEET Look || MINK MONITOR
S C/RET LCSS 2w {1sAL LO Gt _J \ ) VOLUME
E/M  SG/8D. DIAL BRG Syt
Z L JRET LOSS 4W [ GATG L) TERM
2 DIAL ) — '
@ @ ‘ ﬂ MEAS nuen]} [’Bméﬂ woo |
, ' SELECT | SELECT \CL | OTHER | J

.'\

2 3
TRANSMITTER

1. Press DISPLAY-TRMT key to display the transmitted signal. TRMT indicator will be on.

2. Press MEAS SELECT key to select NOISE/GROUND. This provides a quiet termination to the
TRMT jack. |

Note .
There will be no values displayed because in this configuration the
transmitter is turned off and a quiet termination is supplied to the TRMT
jack.

RECEIVER |
' ~ Note
For valid noise to ground measurements the test set must be properly
grounded. Connect the rear panel chassis ground post to a known
ground. !
1. Press DISPLAY-RCV key to display the received signal. RCV indicator will be on. |

2. Press MEAS SELECT key to select NOISE/GROUND.
3. Use FILTER SELECT key to select the desired filter.

4. Read dBrn noise level in the left display.
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"MODEL 4937A
RETURN LOSS

3-49. RETURN LOSS 2-WIRE

68 5 | | 7

(Z/P 4937A TFANSNISSION IM-|\IRMENT MEASURING SET : QUTPUT w
HEWLETT -J PACKAN EVEL

_ : 0 dBm
ON.a GNM“B £ TRMT { J O a8 { } O H2
STBY.a N O RCV ) O a8
Cl 43rn ,

WE
POWER A & 4o 4
SIGNAL ING [ HOLD W aanct] \sF [ LeveL } f <}_____ﬂ 404 ([ ster )1o0o04f ster ) 2804 B o2t Y - )
A g |— O ske |[_rowo) fiscae | zero L we | up fiwz [ oo Jiw L':'J'> we ||
( 5E7 UPLYT) [CTIMEASUREMENTC ) - JFILTERI ISIGNALINGC_— ") g~ 0700
a 1R ALV LEVEL Co 30
— , O reauency (] C-MESSAGE Oe/m [J ON HK ORIG
v 0 \ :
l'- NOR | RE |® E!oo [J NOISE 01 kHz FLAT [l 6ND START O OFF WK oAl | @—2—0—0
=) = , = C T oD
aoo | 'n !”0 {1 NOISE W/TONE [J LooP [ ON HK TERM | sy
}.—:{ = [ SIGNAL/NODISE 0 EAL 0 ;gs;gsv [ OFF HK TERM | @000
r200]| | | [l1200 ' C oD
AN ~ ( ]_ (e ] [ RET LOSS W [3 sRL L0 (seueer | {_pook M VOLUME
3 E/M  SG/SB DIAL BRG | \ ) - VOLUME
P [ = uxk i/ RET LOSS 4aW [1 ORIG 3 TERM
: = ey F 3
WEAS FILTEA 0R16/ Hoo )
: [ || smecy SELECT | TeAm | | oHER | J
1 2

Press MEAS SELECT key to select RET LOSS 2W.

2. Préss FILTER SELECT key to select one of the tfollowing:
e ERL (echo return loss--middle band).

® SRL Hi (singing return loss--upper band).

e SRL LO (singing return loss--lower band).

3. Connect the line under test to the A 310-jack.

4. Press NOR key.

5 Select TRMT and RCV impedance of either 600 or 900 ohms (600 ohms for Option 002). Retu'n
loss cannot be measured at 1200 ohms.

6. Press DISPLAY to select TRMT mode.
Note

The HP 4937A must be in the transmit mode before adjusting the output
level. :

3-39

— -

.

7 ML AMEAPR I b rig W o " _t : . - L b A " VML N e ISR b v b g .
T o e e A oM S s A M AN N Wi ermc b lh i ST A e T TR T T B A o R e I SSAA IE 0s A  F ps Bist s s UYL

e ——————— ——————— e e P Yt e e e 4

_— T TmT———e




MODEL 4937A | .
RETURN LOSS - |

3-49. RETURN LOSS 2-WIRE (con't)
| |
|

7. Using OUTPUT LEVEL control adjust the transmit ll‘evél to desired level.

8. Press DISPLAY key to view results. Return loss is sh;own in dB on the left display.

9. Using FILTER SELECT key selcct the remaining test Jas listed in step 2.
, |

4 ; |
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MODEL 4937A
RETURN LOSS

i

3-50. RETURN LOSS 4-WIRE

@
®
@
|
o
|
@
.‘
®
o
o
o0
@
®
®
@
‘ |
®
o
‘ P
@
@
@

5,7 4 10 8 6
(K}P 49375 TFANNIISSION [IUPATAMENT {EASURING SET : QuTRUT
HEWLETT - [PACKs\D "EVEL

' 0 v8 T o
Na Y O TR e ( [ Hz
crove (PP e 0 o8 O e
71 d@rn L

PONER | A \ A A
SIGNALING [1 HOLD Ve [(reve i <‘F-_—J a0a |[ s1€P | 2004 svep ) 2s04 ::D" 71af o rr |
L A B . O skIff | SKIP|{lL ZERQ L jjnz up Hz DOWN JiHz  {{ Wz | y
X ——[1sE1 WPC| T [IMEASUREMENTCY CIFILTERCT T ISIGNALINC. ) G700 0
17 ALY vz -
3 =1 0 ::\Elabmcv [J C-MESSAGE 0 e/m ] ON HK ORIG (oMo o o)}
: . © 300
J [ REV 800 800 [ NOISE 13 kHz FLAT [1 GND START (1 OFF HK ORIG |
) 200 ) o oD
| DNt —— ACy . ‘“o " aoo {1 NOISE W/TONE 0 tgg: - [ ON HK TERM oo
L [1 SIGNAL/NOISE 0 e O pavreny O OFF bk TERM | @000
k ’k = | ||t200 1200 (] NOISE/GROUND | |3 SAL MI 16 ) Con/orr ) (Mo X o)
- ] | WINK MONITOR
E/M  SG/%B DIAL BAG
S =t | | L1 RET LOSS AW 1 ORIG [] TERM
;- . DIAL A
@ weas ||\ FILTER (oR16/ ) woo ||
7 SELECT | seLect * L 7eam | (L omken J

_ Press MEAS SELECT key to select RET LOSS 4W.

2. Press FILTER SELECT key to select one of the following:
e ERL (echo return loss--middie band).

e SRL Hi (singing return loss--upper band).

e SRL LO (singing return loss--lower band).

3. Connect the 4-wire circuit to the transmit and receive jacks.

4 Select TRMT and RCV impedance of either 600 or 900 ohms (600 ohms tor Option 002). Return
loss cannot be measured at 1200 ohms. |

5. Press DISPLAY key to select TRMT mode.

Note B
The HP 4937A must be in the transmit mode bizfore adjusting the output
level.

6. Using OUTPUT LEVEL control adjust the transmit level to desired level

7. Press DISPLAY key to select RCV mode.
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MODEL 4937A
RETURN LOSS

3-50. RETURN LOSS 4-WIRE (con't)

8. Enter the tranchybrid loss correction tactor using the STEP UP and STEP DOWN arrow keys.

If the transhybrid loss factor is ﬁg:eknown perform steps 9 through 13
The HP 4937A wiil measure the value.

9. Short the 2-wire side of the hybrid.

10. Press LEVEL ZERO key to measurevthe loss. It wili be shbwn in the r‘ight di#play.

11. Diséonnect the short on the 2-wire side of the hybrid.

12. Return loss is shown in the left display.

13. Using FILTER SELECT key select the remaining test as listed in step 2.

3-42

i I
[P

PO SN RN RN g LT R e T A e A U LT e T e e e oo




MODEL 4937A
PERFORMANCE TEST

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures in this section test the instrument's electrical performance using the specifications in
table 1-1 as the performance standards. All tests can be performed without access to the interior of the
instrument. These tests can be used for incoming inspection verification. If the instrument should fail any
test refer to Section Vil of this manual. | |

4-3. EQUIPMENT REQUIRED

4-4. Equipment required for the performance tests is listed in the Recommended Test Equipment table in
Section I. Any equipment that satisfies the criticai specifications given in the table may be substituted for
the recommended model(s). ,

4-5. TEST RECORD

4-6. Results of the performance test may be tabulated on the Test Record at the end of the procedures.
The Test Record lists all of the tested specifications and their acceptable limits. The results recorded at
incoming inspection can be used for comparison in periodic maintenance and troubleshooting and after
repair or adjustment. o |

4-7. SELF CHECK

4-8. A self check is automatically done each time the instrument is powered up. Some circuits and filters
are tested in addition to all front panel LEDs and alpha-numeric indicators.

4-9. CALIBRATION CYCLE

4-10. This instrument requires periodic verifivcation of performance. Depending on the use and environ-
mental conditions, the instrument should be checked usiiig the performance test every six months. Per-
formance tests should also be made following repair or adjustment. ,

4-11. ABBREVIATED PERFORMANCE TEST

4-12. The abbreviated performance test, along with the power up and the extended self test, will verify to a
90 percent confidence level that the HP 4937A meets its published specifications. 1f a more thorough
verification is required perform the complete performance tests.

4-13. If the HP 4937A fails to pass any of the abbreviated performance test, perform the equivalent com-

piete performance test before troubleshooting. The HP 4937A may fail the abbreviated test, but stiil be
within published specifications. The abbreviated tests are located at the back of this Section.
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MODEL 4937A -
PERFORMANCE TEST

4-14. PERFORMANCE TESTS

4-15. Transmitter Flatness at +10 dBm

Counter

()uno
oo

“funoun
P O 00

5
u
gi G
Gl i
ety
__i

HP4937A ( R

Voltmeter

[ , ECine 5"0,0_73'_' TR
S CRCNCIC) 0, 0,0, D8
(19 R o &) r_'l 2] i3 000,007 O [i»)]
oo oo ==

[ mnE]ClCl
B (Pebeess of T

/2 6000 Terminator

Figure 4-1. Transmitter Flatness Test at +10 dBm (
EQUIPMENT:
Counter
Voltmeter (HP 3456A)
600-ohm termination

1. Connect equipment as shown in ﬁguré4-‘1.

2. On the HP 4937A set:

DISPLAY . TRMT . :
SET UP TERM 600 | |
MEASUREMENT | LEVEL FREQUENCY |

OUTPUT 1004 Hz | | | )
SELECT A | NORMAL o

3. Adjust HP 4937A OUTPUT LEVEL until 0.775 Vrms (0.0 dBm into €00 ohms) appears on the voltmeter.
HP 4937A raust be set at a frequency of 1004 Hz.

4. Set the HP 3456A into dB Relative Mode by pressing Stora'Y(B),v Math 20 Log X/Y (9).

5. Check the HP 4937A transmitter flatness at the frequencies listed in table 4-1.




¢ MODEL 4937A
‘ PERFORMANCE TEST
4-15. Transmitter Flatness at +10 dBm (con’t)
6. Check that the frequencies are within + or - 0.005% tolerance.
. Table 4-1. Transmitter Flatness at +10 dBm
. ' HP 4937A HP 4937A HP 4937A STEP : HP 3456A HP 3456A
‘ OUTPUT START STOP S1ZE MIN ~ MAX
' +13 dBm 20 Hz 200 Hz 10 Hz 10d8 13.50 d8
‘ +13 dBm 200 Hz 4000 Hz 100 Hz 12.80 dB 13.20 dB
| +13 dBm 4000 Hz 9999 Hz 1000 Hz 12.80 dB 13.20 d8B
| L +10 dBm 20 Hz 200 Hz 10 Hz 7.00d8 10.50 dB
. | +10 dBm 200 Hz 4000 Hz 100 Hz 9.80 dB 10.20 dB
+10 dBm 4000 Hz $999 Hz 1000 Hz 9.80 d8 10.20 dB
@ "
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MODEL 4937A
PERFORMANCE TEST

4-16. Transmitter Fiatness at-40 dBm L S .

HP4937A
: O . Voltmeter
oo (270 N L T
Al Mo 0, 0,0, 0
3 I CRCRCO 0, 00,0 Qfre—t—
: S \ (8] [l ] %:_8 E_f‘_j.g (; g, lo
1 o € “ (.30 aoe|, L
o iy © » ¥ gLl Chra 0 6, A Wiy S
I
X S
5 600(} Terminator
l. r\” : ' , “‘

| 'Figure 4-2. Transmitter Flatness Test at -40 dBm

(

EQUIPMENT: . S

Voltmeter | 5
600-ohm termination S B \\

1. Connectéquipmeht as shown in figure 4.2,
2. On the HP. 4937A set:

SELECT A ‘ NORMAL

‘DISPLAY - TRMT
SET UP TRMT - 600

_ MEASUREMENT ' LEVEL FREQUENCY
OUTPUT 1006 Wz

3. Adjust the HP 4937A output Ievél until .00775 +/- 5 counts (-40 dBm into 600 ohms) is
~ displayed on the voitmeter. The HP 4937A must be set at a frequency of 1004 Hz.

4. Set the HP 3456A into dB Relative Mode by pressing Stcic Y(8), Math 20 Log X/Y (9).

5. Check the HP 4937A transmitter flatness at the frequencies listed in table 4-2.

4-4
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MODEL 4937A
PERFORMANCE TEST

@ 4-16. Transmitter Flatness at -40 dBm (con’t)

6. Check that the frequencies are within +/- .005% tolerance.

‘Note

The +20 dB amplifier (P/N 04935-60018) provides a 600 ohm termination. If a high
impedance amplifier is used instead, a 600 ohm termination must be added to the
amplifier input. See Figure 4-2A for a schematic of the Filter Circuits and Table 4-
2A for a parts list.

Table 4-2. Transmitter Flatness

HP 4937A . WP 4937A ' HP 4937A Step HP 3456A HP 3456A
Output Start Stop Size Min Max

-40 dBm 20 Wz 200 Wz 10 Hz -1.00 dB +1.00 dB
-40 dBm 200 Hz 4000 Wz 200 Hz -0.20 dB +0.20 d8B

-40 dBm 4000 Hz 9999 Hz 1000 Hz -0.20 dB +0.20 dB

4-5
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MODEL 4937A
PERFORMANCE TEST

1
c3 3 uie L QKHZ .
'[ T V*/ LOW PASS J5
\V Vi 52 RII _M___> QUTPUT
L _6/9'— R A
| R S "'“"‘f“— AMPLIFIER

J1 V R2 6 | c
v 3 \ RB R10 >
INPUT ’ R ulA —v A -

. ~
Sih P
+20d8 ?UNITY

GAIN ¢---

e .
R4 2 RS Cl FF tDI D2 +~C2 ,
J2 GND Ja
L% Bud v o
b2V 4 kHz Low Pass Filter Circuit

+20 dB Amplifier Circuit

Figure 4-2A. Filter Circuits -

Table 4-2A. Filter Circuits Parts List

REFERENCE - HP

DESIGNATOR PART NO. DESCRIFTION
C1 016C-3468 0.12uf +5%
C2 0160-3468 0.12uf +5%
C3 0160-6405 10K pf +1%
C4 0160-6185 1K pf +1%
D1 1901-0040 Diode
D2 1901-0040 Diode
R1 0698-7408 6000hm +0.1%
R2 0757-0442 10Kohm +1%
R3 0757-0442 10Kohm +1%
R4 0757-0465 100Kohm +1%
R5 0757-0442 10Kohm +1%
R6 0757-0465 100Kohm +1%
R7 G757-0442 10Kohm +1%
R8 0698-3450 42.2Kohm +1%
R9 0698-3450 42 .2Kohm +1%
R10 0698-3151 2.87Kohm +1%
R11 0698-7408 6000hm +0.1%
Ut 1826-0712 IC OP Amp
S1 3101-0973 DPDT Switch
S2 3101-0973 DPDT Switch
J1 1251-3677 310 Jack
J2 1510-0076 Binding Post
J3 1510-0076 Binding Post
J4 1510-0076 Binding Post
J5 1251-1780 BNC Connector

* The Diagnostic Service Kit (HP 04935-60014) contains a test hoard with this circuit.

- 4-6
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MODEL 4937A
PERFORMANCE TEST

4-17. Distciuon Test

HP4937A | ' Audio Analyzer

18 (1|

] |
® ggggggggmanc @ —ga
m?}' a == 8888 0lzooa -F.?" =

e g L —

500(} Load

Figure 4-3. Distortion Test

EQUIPMENT:

‘Dual Output Power Supply

Audio Analyzer

20 dB Amplifier

600 ohm load

1. Connect the equipment as shown in figure 4-3.
2. On the HP 4937A set: -

DISPLAY TRMT

NOR PRESSED IN
SET UP TRMT 600 .
MEASUREMENT - LEVEL FREQUENCY | | | ‘

3. Set the audio analyzer to measure distortion in dB. This input should be floating.
4. Enable the 30 kHz low pass filter on the audio analyzer.

5. Measure the distortion at the frequencies listed in table 4-3.

4-7
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MODEL 4937A ‘
PERFORMANCE TEST |
4-17. Distortion Test (con’t) o
Table 4-3. Distortion Test +13 dBm to 0 dBm ‘
Frequency ‘Output Level | "Distortion ‘ :
40 Hz +13 dBm <= -20 dB
100 Hz +13 dBm | <= -45 dB
1004 hz +13 dBm <= -45 dB '
4000 Hz +13 dBm ‘ <= -45 dB
9999 Hz | +13 dBm <= -45 dB
40 Wz +10 dBm <= -30 dB ‘
100 Hz +10 dBm | <= -55 dB |
1006 Hz = | +10 dBm ‘ <= -55 dB
4000 Hz . +10 dBm <= -55 dB ‘
9997 Hz "~ +10 dBm <= -55 dB
40 Hz | 0 dBm <= -30 d8B
100 Hz 0 dBm <= -55 dB ‘
1004 Wz 0 dBm <=.-55 dB
8191 Mz 0 dBm %% -55 dB .
8192 Hz2 0 dBm <= +55 dB ‘
9999 Hz 0 dBm <=, -55 dB
6. Connect equipment as shown in figure 4-4. ‘

HP4937A Audio Analyzer

n e I 'L'.li

W R T

== .

@QE ]F .‘“ @;) BBHL}SH [ CJ['.JDL;]

00 & 1 i 2 © m e (188 tioae O jnooo 49
A R Gt 4

i
|4> 20 dB AMP

Figure 4-4. -40 dBm Distortion Test
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MODEL 4937A
i PERFORMANCE TEST
A
W
| . . i
4-17. Distortion Test (con’t) -
7. Measure the distortion at the frequencies listed in Table 4-4. }
5 ' ‘ !
Table 4-4. -40 dBm Distortion Test
‘ i
’
Frequency ' Output Level ‘ Distnrtion
' ‘ T
40 Wz 40 dem L <= -40 dB
100 Hz - =40 dBm <= -~50 dB
1004 Hz | -40 dBm <= -50 dB
4000 vz -40 dBm P <= -50 dB
9999 Hz -40 dBm | <= -50 dB
8. Change the +20 dB amplifier to unity gain and switch in the 4-kHz low pass filter.
9. Measure the distortion frequencies listed in Table 4-5.
Table 4-5. -40 dBm Distortion Test
Frequency Output Level 4 Distortion
' i
‘ ' J
1004 Hz " 0 dBm <= 65 dB
o
4-9
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MODEL 4937A
PERFORMANCE TEST

4-18. Receiver Accuracy at +11 dBm and -40 dBm and -60 dBm.

Counter
IR0 li}ﬂuL::l
1900
AC Calibrator HP4937A
SR utent e L T O

0 (E» &'l)

Figure 4-5. Receiver Test at +11 dBm , -40 dBm, and -60 JBm

EQUIPMENT:

AC Calibrator
Counter

1. Connect equipment as shown in figure 4-5.

2. On the HP 4937A set:

DISPLAY RCV

REV pressed in

SET UP RCV 600
MEASUREMENT LEVEL FREQUENCY

RECEIVER ACCURACY AT +11 dBm

1. Set ac calibrator to 2.733 V (+10.95 dBm into 600 ohms). The 0.05 dB offset checks for round oft
errors in the HP 4937A. ,

2. Test the HP 4937A at each frequency shown in table 4-6.

4-10
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MODEL 4937A
PERFOF MANCE TEST
4-18. Receiver Accuracy at +11dBm, -40 dBm, and -60 dBm (con’t)

RECEIVER ACCURACY AT -40 dBm

1. Setthe aclcalibrator o‘ut‘put to 7.702 mV (-40.05 dBm into 600 ohms).
2. Test‘ihe HP 4937A at each freque.icy shown in table 4-6.

RECEIVER ACCURACY AT -60 dBm. |

Set the ac calibrator output to 775 mV (-60 dBm into 600 ohms).

—h
.

-m

Test the HP 4937A at each frequency shown in Table 4-6.

Table 4-6. Receiver Accuracy Test Table

COUNTER FREQUENCY ~ +11 dBm -40 dBm -60 dBm
FREQUENCY TOLERANCE : '
20 Hz  +/-1 Hz 10.0 to 11.9 -41.0 to -39.1 -61.0 to -59.0
50 Hz +/-1 Wz 10.5 to 11.4 -40.5 to -39.6 -60.6 to -59.4
200 Hz +/-1 Wz 10.8 to 11.1 -40.2 to -39.9 -60.4 to -59.6
1000 Hz +/-1 Wz ©10.9 to 11.0 -40.2 to -39.9 -60.4 to -59.6
4000 Hz +/-1

Hz 10.8 to 11.1 -40.2 to -39.9 -60.4 to -59.6

4-11




MODEL 4937A
PERFORMANCE TEST

4-i9. Det\ector Linearity Test

|

AC Calibrator | . HP4937A

R ERREAL | ol n
! e s veren e e e e . ot “] ’n .
| THHEE Y |l lF[ ]( ]fz &
fl e se e e () (ty (dxoumlxnlnl(()))

)y ) () () ( "/(" :
/ e [N (‘ ._‘L‘.r(?:“f“..'
|
Figure 4-5A. Detector Linearity Test
EQUIPMENT:

Ac calibrator
1. Connect equipment as shown in figure 4-5A.

2. .. ‘he HP 4937A set:

REV C ‘ pressed in
DISPLAY RCV

SET UP RCV 600
MEASUREMENT LEVEL FREQUENCY

3. Set ac calibrator fof an output of 775 mV and 1000 Hz.
4. Step the ac calibrator voltage down until E-02 appears in the right hand display of the HP 4937A.

5. Set the ac calibrator for an output of 1.0 Volts at 1000 Hz.

412
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MODEL 4937A
PERFORMANCE TEST

4-19. Detector Linearity Test (con’t)

Step the ac calibrator voltage up until E-O1 appears in the right hand display of the HP 4937A.

6.
7. Connect an HP 3336B to an HP 4937A in place of the AC calibrator.
8. On the HP 4937A set:
MEASUREMENT NOISE
FILTER SELECT 3 KHZ FLAT
9. For each voltage listed in table 4-7 verify that the display is within the Iimits listed.

Table 4-7. QRMS Detector Linearity

HP 33368 : HP 33368 HP 4937A

FREQUENCY . POWER LEVEL DISPLAY
200 HZ | | | +7 DBM 96 to 97 DBRN
200 HZ 0 DBM 89 to 91 DBRN
200 HZ -10 DBM 79 to 81 DBRN
200 WZ -29 DBM ‘ 65 to 71 DBRN
200 HZ | ~ -30 DBM | 59 TO 51 DBRN
200 HZ © -40 DBM 49 TO 51 DBRN
200 HZ -50 DBM | 39 TO 41 DBRN
200 HZ : | -60 DBM 29 T0 31 DBRN
200 W2 | | -70 DBM ' 19 TO 21 DBRN

2000 HZ . : +7 DBM 96 TO 97 DBRN
2006 HZ | 0 DBM 89 TO 91 DERN
2000 HZ , -10 DBM 79 70 81 DBRN
2000 HZ -20 DBM 69 TO 71 DBRN
2000 HZ | -30 DBM 59 TO 61 DBRN
2000 HZ -40 DBM 49 TO 51 DBRN
2000 HZ | -50 DBM . 39 1D 41 DBRN
12000 HZ , | -60 DBM 29 70 31 DBRN

2000 K2 , » -70 DBM : 19. 70 21 DBRN

QP00 00g000000000
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MODEL 4937A
PERFORMANCE TEST

4-20. Filter Tests

N N AC Callbrator :

HP4937A

Figure 4-

EQUIPMENT:

Ac calibrator
1. Connect eduipment as shown in figure 4.6,
2. On thé HP 4937A set:

‘\‘"
!

MEASUREMENT - AS SP‘ECI FIED

6. Eilter Tests

‘3. Set ac calubrator to .775 Vv (0. 0 dBm across 600 ohms)

C-MESSAGE FILTER
1. On the HP 4937A set:
" MEASUREMENT ~ noxss

FILTER | C- MESSAGE

/
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| ’ 4-20. Filter Tést (con’t)

Table 4-8. C-Message Test

FREQUENCY
(ac calibrator)

200

500
2000
5000
9999

3-kHz FLAT FILTER TEST

i. Using FILTER SELECT key on HP 4937A select 3 kHz FLAT filter.

Table 4-9. 3-kHz Flat Filter

FREQUENCY (H2)
(ac calibrator)

60
400
1000
2000
3000
6000

NOTCH FILTER
1. Select the 3 kHz fiiter.

2. Select NOISE W/TONE measurement.

Table 4-10. Notch Filter Test

FREQUENCY {(HZ)
(ac calibrator)

60
400
862

995

1025 .
1182
1700

RECEIVED LEVEL (dBrn)
(HP 4937A display)

62 to 67
81 to 83
87 to 89
58 to 66

<56

RECEIVED LEVEL (dBrn)
(HP 4937A display)

89 to 91
89 to 91
89 to 91
89 to 9
85 to 88
74 to 80

RECEIVED LEVEL (dBrn)
(HP 4937A display)

88 to 90
87 to 90
87 to 90

<40

<40
87 to 90
87 to 90

MODEL 4937A
PERFORMANCE TEST

2. Check the response at each frequency in table 4-9. The HP 4937A should be within the range given.

3. Check the response at each frequency in table 4-10. The display should be within the range given.

4-15
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MODEL 4937A ‘
PERFORMANCE TEST

4-20. Filter Test (con’t)

'60-Hz REJECT FILTER

1. Set ac calibrator frequency to 1600 Hz.
2. Using MEAS SELECT key on HP 4937A select RET LOSS 4W.
3. Turn the OUTPUT LEVEL control fully clockwise.
4. Using DISPLAY key on HP 4937A select RCV.
5. Allow the display to settle, then press LEVEL ZERO key on the HP 4937A.
6. Check the response (left display) at each frequency listed in table 4-11.
Table 4-1i. 60-Hz Reject Filter Test
- FREQUENCY LEFT DISPLAY READING
(ac calibrator) (HP 4937A display)
400 Hz <=0.1 dB
200 Hz <=0.5 dB
60 Hz >=20 dB
/
4-16

|l oo 0000000l




MODEL 4937A
- PERFORMANCE TEST

4-21. Hold Tone Dropout Detector Tesi

HP4937A

AC Calibrator
TR TR R R e SO Y, nu"' i o
Io SIS L i et Ci=leinn
D I I SR I ol (it ll]
Yy (y (L O /’3;(\ ‘-'\r)/\ Xo) ISH III | *
“’(‘)(; ) lu) «)

ooooo - {’ ( ",
O )y ) ¢y o rvﬁ)”l

Figure 4-7. Hold Tone Dropout Detector Test
EQUIPMENT: "

Ac calibrator

1. Connect equipment as shown in figure 4-7.
2. On the HP 4937A set:
DISPLAY RCV
REC pressed in
SET UP RCV 600
MEASUREMENT NOISE WITH TONE
FILTER C-MESSAGE

Set ac calibrator to 9 mV at 1004 Hz.

@

&

Lower the ac calibrator level (between 3 and 4 mV rms) until E-O7 appears on the HP 4937A display.

g

On HP 4937A select RECEIVE LEVEL FHEQUENCY and read the signal level from the display. It
should b -46 dBm +/-2 dBm.

4-17
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MODEL 4937A o
PERFORMANCE TEST

4-22. Noise to Ground Test

HP4937A

AC Calibrator
T 8B B T
Toouol [Eras
GO dU T 260
..'[v_,_j'"_.'«‘.'.'.,._..'_....ﬂ....;...‘;;..f..f, /f.":._r“‘." “. ‘
’ ) 310 To BNC
BNC To Dual
Shorted Banan Adapter |
Figure 4-8. Noise to Ground Test
EQUIPMENT:
Ac calibrator - | : o x

1. Connect equipment as shown in figure 4-8.
2. On the HP 4937A set:

DISPLAY RCV
MEASUREMENT NOISE/GROUND

3. Connect ac calibrator low to ground lug on HP 4937A rear panel.
4. Short HP 4937A input (tip and rihg) and connect to the ac calibrator HIGH.

5. Set ac calibrator output to .7746 Vrms at 1000 Hz. The HP 4937A should display between 88 and 91
dBrn.

4-18.
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MODEL 4937A
PERFORMANCE TEST

‘ 4- 23 Termination Impedance Test

L

HP4937A

I'l l l (l)

‘HH
(('11” nn
Ao GG I 1 | ll @

w__J

-
|

Test Resistor
Ll GOQ(L 7001}, or 12001

Figure 4-9. Termination Impedance Test
EQUIPMENT:

Multimeter
Resistors 600-, 900-, and 1200-ohm

-t
.

Disconnect HP 4937A from ac power.

Measure the resistance across the transmitter and receiver jacks. Both measurements should be
greater than 1M ohm. \

Note
As the dc blocking capacitors charge, the measured resistance may .

slowly rise. Set the multimeter to the lowest resistanse and increase
the resistance as the meter overranges.

3. Connect equipment as shown in figure 4-9.
4. On the HP 4937A set:
NOR and REV press simultanedﬁsly *on OPTION 0C2 set:
SET UP RCV 900 , 620
SET UP TRMT 900 600
DISPLAY RCV
MEASUREMENT LEVEL FREQUENCY
OUTPUT LEVEL ~adjust to 0.0 dBm

N
.
y
l
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MODEL 4937A
PERFORMANCE TEST
4-23. Termination Impedance Test (con't)

5. Repeat the following test three times. The procedure and the expected resuits remain the same. The
termination impedance selected and the value of the resistor placed across the receive jack will

change. Use the 900- ohm resistor first, the 600-ohm resistor second, and then the 1200-ohm resistor.

a. Select eq.ual TRMT and RCV termination impedance.
b. The display should read 0.0 dBm.
c. Press the BRG pushbutton.

~d. The display should read 6.1 dBm +/-.1 dBm.

e. Connect the first resistor externally across the right jack. The resistance should be the same as the
impedance selected for TRMT and RCV. |

f. The display shouid read 0.0 dBm +/- .1 dBm.
g. Release the BRG pushbutton and remove the resistor.

h. Repeat steps a through g for the other resistors.




MODEL 4937A
PERFORMANCE TEST
4-24. 2-Wire Return Loss (See table 1-1 in Section | for Range and Resolution)
EQUIPMENT:

600-ohm resistor, 0.1% ,
900-ohm resistor, 0.1% (except Option 002)

1. Connect the 600-ohm resistor across the TRMT jack.
2. On the HP 4937A set:

TRMT NOR -

- MEASUREMENT RET LOSS 2W
DISPLAY TRMT
SET UP.TRMT 600
SET UP RCV , 600
FILTER ERL

OUTPUT LEVEL -2 dBm
3. Set the HP 4937A DISPLAY to RCV.
4. The return loss as measured by tii. HP 4937A should be approximately 24.5 dB +/- 0.1 dB.
5. Using the FILTER SELECT key select SRL HI.
6. The return loss as measured by the HP 49237A should be approximately 32.9 dB +/- 0.1 dB.
7. Using the FILTER SELECT key select SRL LO.
8. The return loss as meaﬁured by the HP 4937A shoui‘d be approximately 15.6 dB +/- 0.1 dB.
9. Remove the 600-ohm resistor and connect the 900-ohm resistor across the TRMT jack.
Note

Steps 10 thfdugh 16 do novt apply to Option 002.

10. On the HP 4937A set: | |

DISPLAY TRMT

“SET UP TRMT 900
SET UP RCV 900
FILTER ERL
C'TPUT LEVEL -2 dBm

11. Set the HP 4937A DISPLAY to RCV.
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MODEL 4937A

PERFORMANCE TEST

4-24. 2-Wire Return Loss (con’t)

12. The return loss as measured by the HP 4937A should be approximately 28.3 dB +/- 0.1 dB.
13. Using the FILTER SELECT key select SRL HI.

14. The return loss as measured by the HP 4937A should be approximately 36.6 dB +/- 0.1 dB.
15. Using the FILTER SELECT key select SRL LO.

| 16. The return loss as measured by the HP 4937A should be apprOXimately 18.9 dB +/- 0.1 dB.

17. Remove the 900-ohm resistor. The return loss as measured by the HP 4937A should be approxnmate-
ly 0.0 dB for all three measurements.
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MODEL 4937A
PERFORMANCE TEST

4-25. 4-Wire Return Loss Test

HP4937A

. “*;m:;;r“] e
B
o - JP ﬁ][ W ]( i A \
EF'E@@M ra liE el © Attenuator

e T E S| Output
OO

e

Figure 4-10. 4-Wire Return Loss Test
EQUIPMENT:

Attenuator (600 ohms)

1. Connect equipment as shown in figure 4-10.

On the HP 4937A set:

MEASUREMENT RET LOSS 4W
DISPLAY TRMT

SET UP TRMT 600

SET UP RCV 600

NOR '  pressed in
FILTER ERL

3. Set attenuator to 0.0 dB.

4. Set OIUT'PUT LEVEL to -2.0 dBm.

5. Set DISPLAY to RCV.

6. Set the attenuator as iisted in table 4-12 and verify return loss is within limits shown.

Table 4-12. Return Loss Measurementc

ATTENUATOR RETURN LOSS
0 -0.5 to +0.5 dB
10 +9.5 to +10.5 dB
20 +19.5 to +20.5 dB
30 +29.5 to +30.5 dB
40 ' \ +39.5 to +40.5 dB
50 | | +49.5 to +50.5 dB '

4-23

%..Q‘QQ..Q.z.\.O.C...‘Q
| ) |

PN, AT i st ot ot oot A GG A AR RIS ANy A A OAYMA AN, AT B wi e S P A AT A e 2 omorent vt




MODEI. 4937A
PERFOCRMANCE TEST

4-25. 4-Wire Beturn Loss Test (con’t)
7. Usirg FILTER SELECT key select SRL LO.

8. Repeat step 6 for SRL LO.

9. Using FILTER SELECT key select SRL HI.

10. Repeat step 6 for SRL HI.

11. Change the HP 4937A display to TRMT and set HP 4937A OUTPUT. LEVEL to -26 dBm.

12. Repeat steps 5 through 10.
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' 4-26. Signalin'g Voltage Test

HP4937A Digital Multimeter
o 270 270 ©

.

I

o NOOoOoa
2100000

Input

- Figure 4-11. Signaling Voltage Test
EQUIPMENT:
Multimeter

1. Connect equipment as shown in figure 4-11.

2. On the HP 4937A set:

SIGNALING A
SIG SELECT LOOP
ORIG/TERM ~ TERM

3. Using multimeter set to DC VOLTS, the measured voltage should be 45.6 volits +/- 0.5 volt.

4. Change the muitimeter to measure current. The current should be >100 mA.
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MODEL 4937A @
P ZAFORMANCE TEST
4-27. Battery Bridging Loss Test ’
G ®
Power Supply |
o) .V%‘*mg» .
- ®
Digital Multimeter | ﬁ{[ﬁ
[T ‘
1K A
N @
Figure 4-12. Battery Bridging Loss Test .
EQUIPMENT’
r'l ‘ O
Digita} '&oltmnter
Multimeter
Power supply “
1k ohm resister (P/N 0764-0016)
1. On the HP 4937A set: '
SIGNALING LOCP ORIG
SET UP TRMT DIAL - ‘
SIG A/B A \
2. Put 1k ohm resistor across the dial jacks. ‘
3. Connect the equipment as shown in Figure 4-12 (The HP 4937A ground connection is on the rear
panel). ‘
;.
NOTE ‘
On a 310 to dual banana connector, the ring is the negative side and
the tip is the positive side. ‘
4. Set the power supply to 48 volts.
3 5. Put the Hf' 4937A signaling to OFF HOOK. The HP 3478A should read 30-40 MA DC for approxumate- O
ly one second, then drop to 0.0 MA DC. , .
6. Press the Dial button in. The HP 3478A should continue to read 0.0 MA DC. o
7. Press the Dial bution out. The HP 3478A should continue to read 0.0 MA DC. ‘ ‘
'
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7" MODEL 4937A
'PERFORMANCE TEST

\ \
. 4-27. Battery Bndgmg Loss Test ‘con’t)

00

9. Connect the equupment as shovn in Figure 4-13. Put the 1K ohn. resistor across the dial jacl«;s.
HP49I/A . ) Power Supply

‘ F]H ]i 60 00
1!1IH (¥ 00 ‘

ik

l

=
LC"Q—
Scooo

L _ ;

7 Digkal Multimeter
P[ ]1@ G) ’

S BT lylhn) (,m\

(3 )ljf'lCIDD

1K ; L LT
AN

Flgure 4-13. Battery Bridging Loss Test \

10. Push the dial button in and the OFF HOOK ORIG LED should come on. Connect the HP 3456A
across the dial terminals. The voltimeter should read between 20 and 24 volts.

11. Press the ON/OFF button. The ON HOGK ORIG LED should come on. The voltage on the voltmeter
- should read 0.0 volts +/- 25 mV.

12. Release the"Dial push button and disconnect all connections to the HP 4937A.

13. Connect the transmitter to the receiver with a 310 test cable. Connect the voltmeter across the tip
and ring.

14. Thé HP 4937A should be in Level/Frequency Transmit with Signaling and Hold Other off.

15. Set the HP 4937A to 0.0 dBm and 9999 Hz.

16. Put the voltmeter into AC Volts dB relative mode by pressing Store Y(8)'and Math Log (X/Y)(9).
17. Put the HP 4937A into the Loop Staﬁ Signaling Term Mode and Hold Other.

18. Check that the HP 3456A Display is within the tolerance given for each frequency in Table 4'1,3'

Table 4-13. Battery Bridging Loss

HP 4937A HP 3456A
Frequency Reading
9999 Hz <0.6 dB
500 Hz ‘ <0.2 dB
200 Hz ' <0.2 dB
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4-28. Hold Current Test

Power Supply Digital Multimeter gnc 1o HP 4937A

== [ ————— o L Wy | W | (@'
00 [ ——333 Ba’ﬂmﬁm
, Ca o gl :
Q COCI0o0o 0688 lIn i

Figure 4-14. Hold Current Test

EQUIPMENT:
Multimeter
Power Supply
1. Connect equipment as shown in figure 4-14.
2. Adjust the power supply output for 19.5V +/- 0.1V.

3. On the HP 4937A set:

REV pressed out

SIGNALING B
DISPLAY RCV

NOR pressed out , /
MEASUREMENT LEVEL FREQUENCY | | - ]

4. Set the multimeter range to 200 mA.
5. Adjust the HP 4937A frequency to 1004 Hz at 0.0 dBm.

6. Press HOLD OTHER key. The current displayed on the multimeter should be 21 mA +/- 1 mA. The
HP 4937A should read 0.0 dB. |
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@ 428 Hold Current Test (cont)

|

;  MODEL 4937A .

. PERFORMANCE TEST

e v ,

7. Increase the power supply voltage to 50 volts. The curvent readin'"g'lwon‘the multimeter sheuld read <29

maA. ! ;
. 8. On the HP 4937A set: ’
‘ SIGNALING A ‘
SIG SELECT LooP ( !
ORIG/TERM ORIG -
‘ g ON/OFF HOOK OFF HOOK ORIG : |
" 9. Set the power supply to 19.5 volts. "
‘ g o i
10. The current displayed on the multimeter should be 21 mA +/- 1 mA. e
. ' . "
_ , i |
‘ 11. Increase the power supply to 50 voits. The current should be <29 mA. |
! ! | l
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' MODEL 4937A ' I L
PERFORMANCE TEST . :

~
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4-29. E/M Signaling Type | . .
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2. The ON K LED should be on.

5. Press the ONJOFF hook button. The OFF HK ORIG LED should come on and the voltage should be

;430

) i ’ , L’]l]l]rlcll 1(1 K
o A . y SN

. k Figure 4-15. E/M Signaling Type |
’\ ! ' ’ . ‘
F&OUIPMENT:

Power supply EE e
Multimeter S

- Volimeter

2- resmtors 3k ohms (P/N 0698 3338)

1. On the HP 4937A seti.

" RCV
TYPE 1
E/M
ORIG
ouT
13 DBM

DlSPLAY
SIGNALING TYPE
:SIGNALRNG

NOR REV
TRA'NSMIT LEVEL

3. Ground the E Lead The ON HK TERM LED should go off and the OFF HOOK TERM LED shouid
come on.

4. Connect the voltmeter from the M Lead to GND (the GND connection is on the rear panel of the HP
4937A). The voltage should be O volts dc +/ 25 mV.

-44 to -52 volts dc.




. MODEL 4937A
‘ PERFORMANCE TEST
" 4-29. E/M Signaling Type | (con't)
. 6. Press the ORIG/TERM Button. The HP 4935A should be in the TERM mode.
. 7. Connect the equipment as shown in Figure 4-15.
. 8. The ON HOOK TERM should be on.
® 9. The multimeter should read <0.1 mA.
‘ 10. Press the ON/OFF HOOK button. The HP 4937A should now indicate OFF HK TERM.
‘ 11. The multimeter should read >13 mA..
'12. Ground the M lead. The ON HK ORIG LED should stay on.
‘ 13. Remove the ground from e M lead. The OFF HK ORIG LED should come on.
*. .0
| ‘ 4-31
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MODEL 4937A
PERFORMANCE TEST

4-30. E/M Signzlling Type Il o

HP4937A . Power Supply
o =
(HJ
I(()Xg)un " 5 00 00
@@u5r1111n1 ) 009
| Diglul Mummeter JUE] |
II' o ]@@
© O
[R] DL]UIJC]DD 1 (©
FH'H’JFJD('ID i
R TR
3K
4YA%A%

Figure 4-i3. E/M Signaling Type il
EQUIPMENT:
Power Supply

- Multimeter .,
Two 3k ohm resistors (P/N 0698-3338)

1. On the HP 4937A set:

SIGNALING TYPE -~ TYPE 11
SIGNALING E/M
ORIG

2. Connect the equment as shown in Figure 4-16 (The ground connectlon on the HP 4937A is on the
rear panel). ‘ , .

NOTE

"SG" is the tip, or positive side, of the connector.
3. Set the power supply to 48 volts +/- 0.2 volis.

4. Measure the voltage to ground at the SG lead with the multimeter. The reading should be O volts +/-
25 mv. ,
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" 'MODEL 4937A
PERFORMANCE TEST
4-30. E/M Signaling Type I (con’t)

“Connect the multimeter from the M lead to the SB lead. Change the function to 2-wire resnstance
When the ON HK ORIG LED is on, the resistance should be mfumte

o

v

6. Press the ON/OFF HOOK button. When OFF HK ORIG LED is on the resistance sheuld be <10 ohms. |
7. Press the ORIG/TERM button. The HP 4937A should be in the TERMINATE mode.
8. Connect the multimeter from the E lead to the SQ lead. The reading should be mfumte with the ON HK

9. Press the ON/OFF HOOK button. When the OFF HK TERM LED is on, the resnstance should be <t0‘3»
ohms. ‘ )

10. Set the voltmeter to read DC volts. Connect the multimeter leads from the SB Iead to ground The |
reading should be between 44 and 52 volts. ,

4-33
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" EQUIPMENT: SR A D e \,_‘\\
' 1 . Ty Ty : ‘ . ‘ P

- Power Supply e S \
Voltmeter' - L o

Multimeter.. o | | -

Two 3k ohm resistors (P/N 0698-3338) 3 \

1. On the HP 4937A set:
SIGNALING TYPE TYPE 111
SIGNALING E/M
ORIG ‘ v

2. Ground the 'SG connection and apply -48 +/- 0.2 volts td the SB connection‘.

3. Connect the voltmeter between M and GND (the GND connectuon is on {he rear panel of the HP
4937A). When the ON HK ORIG LED is on the voltage should be 0 volts +/- 25 mv

- 4. Press the ON/JOFF HOOK button. When the OFF ORIG TERM LED is on, the voltage should be ~48
volts +/- 0.2 volts. ) ! .

. i

5. Press the ORIG/TERM button. The HP 4937A should be in TERMINA’TE‘ modé :

6. Connect the equipment as-shown in Flgure 4-17A. (The HP 4937A ground connectncm IS on the rear
panel.) .‘ | l-":
7. Set the power supply to 48 volts +/- 25 mV. | ‘ - ]

8. Measure the voltage from SG to GND with the voltmeter. The reading should be 0 volts +"/; 25.mv."
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4-31. E/M Signaling Type II¥(con't)

9. Connect the equipment as shown in Figure 4-17B. (

rear panel.)

s

B

HPASITA

."/‘

. MODEL 4937A
'PERFORMANCE TEST

o

N
A

Power Suppiy

Figure 4-17B. E/M-Signaling Type Il

igital Multimeter

i

10. Set the power supply to 48 volts +/- 0.2 volts.

b
o

]

S T]J@@:

0 OO .
CHACICICIENS

Rt e B

0@

The ground connection of the HP 4937A is on the

11. Measure the voltage from the E lead to GND with the multimeter. The reading should be -48 volts +/-
0.2 volts, with the ON HK TERM LED on. .

Press the ONJOFF HOOK button. When the OFF HK TERM LED is on, the voltage should be 0 volts
+/- 25 mV.
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4-32. Ground Start

,, HPA937A o Power Supply

L.] .} ;4 l : ‘ (( ’ ll‘ | | : "v -.l ". ‘ : ; H ‘ . | O
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Figure 4-18A. Ground Start
Eqﬁlipment:
Multimeter
Power Supply
Two 1K ohm resistors (P/N 0764- 0016)

1. On the Hp 4937A set:

DISPLAY . RCV
SIGNALING GROUND START
ORIG

2. Connect the equipment as.shown in Figure’4-18A. (The ground connaction of the HP 4937A is on the
rear panel.)

3. Set the power supply to 48 volts.

4. Connect a 1K ohm resistor across the dial jacks.

5. When the ON HK ORIG LED is on, the current should be less than 0.1 mA.

6. Press the DIAL button. When the OFF HK ORIG LED is on, the current should be >32.6 mA.
7. Ground the Tip. With the DIAL buttbn out, the current should be >21 +/- .1 mA.

8. Press the ORIG TERM bUtton. The HP 4937A should now be in Terminate mode.

4.36
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MODEL 4937A
PERFORMANCE TEST

4-32. Ground Start (con’t)

HP4937A , Power Supply
©X%nuf ]( f i OO0 00
(0)6 u) (‘l) 00

[l','.‘.f .'f_' f J QO
0 aopoooo | @
E'II'II'JHDK lL] ]
Ay NI
1K
NV

Figure 4-18B. Ground Start

9. Connect the equipment as shown in Figure 4-18B. (The ground connection of the HP 4937A is on the
rear panel.)

10. The ON HOOK TERM LED should be on. The multimeter should read <0.1 maA.

11. Press the ON/OFF HOOK button. When the OFF HK TERM LED is on the multimeter should read
>39 mA.

\
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PERFORMANCE TEST

4-33. Loop Reverse Battery
Equipment

Storage Oscilloscope

Power Supply .,

Two 3K ohm resistors (P/N 0698-3338)
1. On the HP 4937A set

SIGNALING LOOP REVERSE BATTERY
" ORIG

"AW

2. Connect the positive side of the power supply to the Tip and the negative side to the Ring. Set the
power supply to 6.3 volts. The HP 4937A on HK TERM LED should be on.

3. Revxgrse the polarity ort; the Tip and Ring. The OFF HOOK TERM LED should be on.

4. Press the ORIG TE‘R?M'-;Button. The HP 4937A should be in Terminate mode. The OFFHK ORIG LED
and the ON HK TERM LED should be on.

5. Remove the power supply and put a 3k ohm resistor from the Tip to Ring. The OFF HK ORIG LED
should be on. ~

6. Press the ONJOFF HOOK button. The OFF HK TERM LED shoulld‘ come on.
7. Press the ONJOFF HOOK button. The ON HK TERM LED should bdme on.

8. Remove the 3k ohm resistor.
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PERFORMANCE TEST

o ;‘4-33." Loop Reverse Battery (con’t)

" HP49I7A

Storage Oscilloscope

{[ o® g'.l,ml((l_f))i

© TH-

1l

{ (::) Ozn"?‘;lo
oy ;(UTI

SOt Yon i o |
QNS QN O i

‘0( 6 o oy @ Q6

Figure 4-19. Loop Reverse Battery

9. Connect the equipmeht as shown in Figure 4-19.

The HP 4937A should be in Loop Reverse Battery and Terminate mode of signaling. Press SHIFT
ON-OFF HOOK. This is the Wink mode. The ON HK TERM LED should be flashing.

Set up the storage oscilloscope: The AUTO STORE LED should be on. Press the WRITE button on

~ the storage display then press the ERASE button on the Persistence Knob.

Close the contact switch.

The positive pulse should be 100 msecﬂ%’/‘- 10 msec. The negative pulse should follow the 100 msec
of the positive pulse and be 200 msec +/- 10 msec. The pulse should then go positive again and stay

positive. :
:
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4-34. ABBREVIATED PERFORMANCE TEST

4-35. Tra nsmitter Test : f

1. On the HP 4937A set:

. - MEASUREMENT LEVEL FREQUENCY . 1
- OUTPUT LEVEL fully zlockwise | : S o ‘
FREQUENCY 1004 Hz \ | | .
DISPLAY | TRMT |

2. Externally loop the transmitter to the receiver (jack A and jack B). The DISPLAY should'read 13.0 dBm
+/-0.1 dBm. | ‘

3. Change DISPLAY to RCV. The DISPLAY shouid read 13.0 dBm +/-0.1 dBm. |
4. Change the FREQUENCY to 20 Hz. The DISPLAY should read 10-13 dBm.

5. Change the FREQUENCY to 8191 Hz. The DISPLAY should read 13 dBm +/-0.2 dBm.

6. Increase the frequency by 1 Hz. Verify that the right display reads 8192 Hz.

7. Change the MEAbUREMENT to SIGNAL/NOISE and select C message filter. The right DISPLAY shuuio “
read >55 dB.

8. Select the 3 kHz FLAT filter. The right DISPLAY should read >55 dB.
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e ‘ 4-36. Receiver Accuracy Test

0 ~ See Figuse 4-3

' " EQUIPMENT:
- Ac Calibrator

| .

1. Use the test setup shown in figure 4-3.

2. Set'the ac calibrator to 0.7791 V (-0.05 dBm into 600 ohms).

3. Test the HP 4937A at each frequency given in table 4-16.

FREQUENCY
(ac calibrator)

20 Hz +/-1 Hz
50 Hz +/-1 Hz
200 Hz +/-1 Hz
K 4L kHz +/-.01 kHz

0000000000900

(4937A

-1.0 to
-0.5 to
-0.2 to
-0.2 to

Y Table 4-14. Abbreviated Receiver Accuracy Test Table

LEVEL (0.7791 1)

display)

+0.9 dBm
+0.4 dBm
+0.1 dBm
+0.1 dBm

B A NS YRS A

MODEL 4937A
PERFORMANCE TEST

4-41

o




MODEL 4937A o Lo
PERFORMANCE TEST | .

4-37. Tone Dropout Test

1. On the 'HP 4937A set:

MEASUREMENT - NOISE/TONE
DISPLAY TRMT

2. Externally loop the transmitter to the receiver (jack A and,jaCk B).
3. Set the transmit level to -47 dBm. |

4. Change the HP 4937A DISPLAY to RCV. E-()/Z should be DISPLAYED.
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’ o R ~ MODEL 4937A
| ,- | ' PERFORMANCE TEST |

‘ 4-38. Termmatlon Impedance Test | .
@ i ontherpasaraser L o

| POWER | ON -
. DISPLAY " RCV

L NOR and REV : press simultaneously
| SET UP RCV L 600 |
. SET UP TRMT 600 . :

.  MEASUREMENT ' EVEL FREQUENCY | ‘

‘_ OUTPUT LEVEL adjust to J.0 dBm , ’
B 2. Press the BRG pushbutton. The display sho(Jld read 6.1 dBm +/-0.1.dBm. |

O 3 'Release the BRG ‘pushl:gutton. R

. 4. Press in both 1200 pushbuttons. The display should read 0.0 +/-0.1 dBm. \

- 8. Press in buth 900 pushhuttons (150 for option 002 instruments). The display should read O. 0 dBm +/-
‘ 0.1 dBm. | L
| .

/
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MODEL 4037A
PERFORMANCE TEST
4-39. Return Loss

e !
S o

Note

k St'ébs 1 thv;ough 4 are not applicable to the Opiion C02 instruments.
\ .

1. Connect the 900-ohm resistor across the TRMT jack.

5. On the HP 4937A set:

NOR - o ‘prassed in
DISPLAY TRMT
SET YP TRMT 900
SET UP RCY 900

' MEASUREMENT RET LOSS 2W
FILTER r ERL |
OUTPUT LEVEL -2 dBm %

3. Set the HP 4937A DISPLAY to RCV.
4. fhe retUrn Idss as measured vy the HP 4937A shouid be approximately 28.3 dB +/- 0.1 dB.
5. Connéct a 600-ohm resistor across the TRMT jack.

6. On the HP 4937A set:

MEASUREMENT RET LOSS 2W
DISPLAY TRMT

SET UP TRMT 600

SET UP RCV 600

FILTER ERL

OUTPUT LEVEL -2 dBm

7. Set the HP 4937A DISPLAY to RCV.
8. The return loss as measured by the HP 4937A should be approximately 24.5 dB +/- 0.1 dB.

9. Loop the TRMT jack to the RCV jack with the 600-ohm resistor still connected across the TRMT jack.
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' 4-39. Return Lcss (con't)

10. On the HP 4937A set:

MEASUREMENT
DISPLAY

SET UP TRMT
SET UP RCV
FILTER
OUTPUT LEVEL

RET LOSS 4W

- TRMT

600
600
ERL
-2 dBm

\ MODEL 4937A
PERFORMANCE TEST

Ltlad "m)«.?s;i:l"

Gt S

11. Set the HP 4937A D'ISPLAY to RCV. The return loss should be approximately 3.5 dB +/- 0.1 dB../

4-45

CHEHESNMIRNY MM e




MODEL 4937A
PERFORMANCE TEST
4-40. Hold 0urrent"Test
EQUIPMENT:
Ac/dc voltmeter
Digital multimeter
Power supply (HP 6218A)
1. Connect the equip'ment as shown in figure 4-15.

2. Adjust the power supply output for 8.5V +/- 0.1V.

3. On the HP 4937A set:

REV pressed in
SIGNALING A

SIG SELECT " LOOP
ORIG/TERM ' ORIG

ON/OFF HOOK OFF HOOK ORIG

4. The current displayed on the muitimeter should be 21 mA +/- 1 mA.

5. On the HP 4937A set:

SIGNALING . B
HOLD OTHER on

6. The current displayed on the muitimeter should be 21 mA +/- 1 mA.
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MODEL 4937A
PERFORMANCE TEST
4-41. Dial Test
EQUIPMENT:

none

1. Using the SIG SELECT key select E/M.
2. Press DIAL pushbutton. An audible click (energize relay) should be heard.
3. Short the DIAL jacks. An audible click (energize relay) should be heard.

4. Remove short from the DIAL jacks. An audible click should be heard when relay is de-energized.
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MODEL 4937A .
PERFORMANCE TEST

Table 4-15. Performance Test Record

Hewlett-Packard Model 4937A Transmission Impairment Measuring Set
Ser’ial No.

Tested By B Date

Repair Order No.

Recommended Calibration Irnterval 6 Month Interval

Resuits
DESCRIPTION PASS FAIL

Transmitter Flatness at +10 dBm
Transmitter Flatness at -40 dBm
Distortion Test f
Receciver Accuracy at +11 dBm and -40 dBm and -60 dBm

i
Detector Linearity Test :
Filter Tests

%

Hold Tone Dropout Detector Test ’
Noise to Ground Test
Termination Impedance Test
2-Wire Return Loss - - |
4-Wire Return Loss —— ‘

Signaling Voltage Test

Battery Bridging Loss Test

Hold Current Test

E/M Signaling Type 1

E/M Signaling Type 11

E/M Signaling Type 111

Ground Start

Loop Reversc Battery
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 MODEL 4937A
 ADJUSTMENTS

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

e e oo

5.2, This section describes the adjustments to the instrument that are necessary to bring the instrument
into specification after repair or when a performance test has failed.

5.3. SAFETY CONSIDERATIONS

5-4, Listed warnings and cautions must be followed for your protection and to avoid damage to the
equipment. Whenever internal instrument circuits are exposed, caution must be exercised. When using
ac powered test equipment, the test equipment chassis should be connected to earth ground. With the
HP 4937A in STBY(standby) ac power is still applied to the instrument and some dc voltages are still pres-
ent. To completely power down the instrument, disconnect the instrument from the power source. For
instruments with batteries (Option 001), disconnect the batteries also.

I WARNING I

The power switch does not turn off ac power and some dc power circuits.

5.5. EQUIPMENT REQUIRED

5-6. Test equipment needed for adjustments are listed in table 1-2.“Té‘s’t"‘ equipment with equivalent
specifications may be substituted.

5.7. ADJUSTMENT LOCATIONS

5-8. Adjustment locations are shown on the component locators and service sheets in Section Viil.

5-9. ADJUSTMENT PROCEDURES

5-10. Adjustments should be done in the sequence given.

r
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MODEL 4937A
ADJUSTMENTS

5-11. A2 Output Level and Transmit Monitor Loop Adjustmants

REFERENCE:
A2 Transmitter Assembly

" EQUIPMENT:
600 ohm resistor
voltmeter (HP 3456A)

PROCEDURE:

1. Connect the 600 ohm load load across the transmitter output and measure the level with the HP
3456A.

2. On the HP 4937A set:

DISPLAY TRMT
MEASUREMENT LEVEL FREQUENCY
FREQUENCY 7006 HZ

OUTPUT LEVEL FULLY CLOCKWISE

3. Adjust A2R31'\2, OUTPUT LEVEL, until 3.460V +/-2 mV is displayed on the HP 3456A.

4. Adjust the front panel OUTPUT LEVEL control until 775 mV  +/-5 mV is displayed on the HP 3456A.
5. Connect the HP 3456A to A2TP7 (autorange output). H

6. ‘Adjust A2R322, LOOP ADJUST, until the HP 3456A reads 775 mV +/- 5 mV.

7. Remove the 600 ohm load.

14 1. £ AR s v b o ¢ oA vmmmmmmmmm» - cepys s . s i b 1 e (11071 oe Py SR 1Y
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MODEL 4937A
ADJUSTMENTS

‘ ~ 5-12. A3 Offset Adjustment
' |
‘ |

REFERENCE:
A3 Receiver Assembly

EQUIPMENT:

Ac/dc Voltmeter (HP 3456A)
PROCEDURE:

1. On the HP 4937A set:

DISPLAY TRMT
MEASUREMENT NOISE

2. Short A3TP1 to A3TP2.
3. Short A3TP3 to A3TP4.
4. Measure the voltage at ABTP6. Adjust ABR208, OFFSET, until voltage reading is 0.0 +/-.3 mV dc.

5. Remove shorts placed in step 2a and 2b.

5-3




MODEL 4937A
ADJUSTMENTS

5-13. A3 Gain Adjustments

REFERENCE:
£3 Receiver Assembly

EQUIPMENT:

Synthesizer/Level Generator (HP 3336B)
Digital Voltmeter (HP 3456A)

PROCEDURE:
1. Connect the HP 3456A to the 600 ohm output of the HP 3336B.
2. Set the HP 3336B for an output of 3.53 dBr. |

3. Adjust the HP 3336B to 1.166 VRMS +/-1 mV on the HP 3456A (connect a 600 ohm resistor across
the input jacks of the HP 3456A).

4. On the HP 4937A set:

DISPLAY RCV

_MEASUREMENT LEVEL FREQUENMCY
SET UP TRMT 600 ohms
SET UP RCV 600 ohms

5. Move the HP 3456A from the HP 3336B to the HP 4937A, A3TP7.

6. Adjust ABR508, RCVR GAIN, until 1.66 VRMS is displayed on the HP 3456A.
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' 5-14. A3 Averége Detector Adjustment

‘ REFERENCE: | i
A3 Receiver Assembly . ¥

EQUIPMENT:
Voltmeter (HP 3456A) .
Synthesizer/Level Generator (HF 3336B)

1. Connect the HP 3456A to the 600 ohm output of the H\P 33368 and adjust the output of the HP
3336B until 1.166 VRMS +/- 1mV is displayed on the HP 3453A. .

2. On the HP 4937A set:

MEASUREMENT : LEVEL FREQUENCY =
DISPLAY RCV / J
SET UP 600 ohms ,

3. Connect the HP 3456A to A3TP5 and chiange the mode to DC volts.
4. Adjust ASR106, AVG DET, until 2.145 volts +/-1 mV is displayed by the HP 3456A.

5. The HP 4937A should display 3.5 dBm to 3.6 dBm.
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ADJUSTMENTS - , | |

| 5-15 A3 QRMS Detector Adjustment

 Equipment:
Voltmeter (iHiP 3456A)
Synthesizer/LeveI Generator (HP 33368)

1. Connect the HP 3456A to the 600 chm output of the HP 3336B and adjust the output to 1.166
VRMS +/-1mV. |

2. On the HP 4937A set:

MEASUREMENT ~ NOISE

~ FILTER 3 kHe
SET UP 600 OHMS
DISFLAY RCV

3. Connect the HP 3¢56A to the 6G0 ohm output jack of the HP 33368 AdeSt the output of the HP
3336B until the HP 3456A reads 1.166 VRMS +/-1mV.

4., Connect the HP 3456A to A3TP5 of the HP 4937A and change the mode of the HP 3456A to DC
volts. .

5. Adjust A3R102 (QRMS) until 2.099 volts +/- 1 mV is displayed on the HP 34"56A.
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MODEL 4937A
ADJUSTMENTS

5-16. A3 Notch Filter Adjustment

REFERENCE:

1.

10.
1.
13.

14.

A3 Receiver Assembly

 EQUIPMENT:
.Oscilloscope (HP 1741A)
Synthesizer/Levei Generator (HP 3336B)

PROCEDURE:

Connect the 600 ohm output of the HP 3336B to the receive input of the HP 4937A. Set the out-
put of the HP 3336B to +7 dBm.

On the HP 4937A set: .

MEASUREMENT . LEVEL FREQUENCY

DISPLAY "~ RCV
SET UP 600 OHMS

Move A3J609 jumper to the right, shorting pins 5 to 12, 6 to 11, 7 to 10, and 8 to 9.

Connect the oscilloscope to A3TP15.

Set the HP 33366' frequency to 995 Hz.

Adjust ABR706 (9.95 Hz) for a minimum ac signal on the oscilloscope.'
Connect the oscilloscope probe to ASTPA4.

Set the HP 3336B frequency to 1010 Hi.

Adjust A3R610, 1010 Hz, for a minimum ac signe. on the oscilloscope.
Connect the oscilloscope probe to A3TP17.

Change the fre,qulency on the HP 4937A to 1025 Hz.

Adjust A3R711, 1025 Hz, for a minimum signal on the oscilloscope.

Move the A3J609 shorting bar to the Ieft, shorting pins 1 to 16, 2 to 15, 3 to 14, and 4 to 13.
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ADJUSTMENTS

5-17. A3 C-message Filter Adjustments

REFERENCE:
A3 Receiver Assembly

EQUIPMENT:
Digital voltmeter (HP 3456A)
Synthesizer/Level Generator (HP 3336B)
PROCEDURE:
1.

2.

Connect the HP 33368 600 ohm output to the HP 4937A. Set the HP 33368 to 1000 Hz at +7 dBm.

On the HP 4937A set:

MEASUREMENT LEVEL FREQCENCY
DISPLAY RCV
SET UP 600 OHMS

Connect the HP 3456A to A3TP3-5. Measure the ac voitage at A3TP8-5. Store this in the Y Register
by pressing Store and then 8. Put the HP 3456A into the dB mode by pressing Math, 9.

Connect the voltmeter to A3TP8-3.

Adjust A3R309, C-MESS GAIN, until the voltage at A3T.P8-3 is 0.0 to -0.07 dB.
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5-18. RecewerBandwndth B : .
EQUIPMENT: . | o \.
Synthesuzer/Level Generator IHP 33368) “ ‘ 4y
| i

1.
. output to 1000 Hz at 0 dB.

Ccisnect the 600 ohm output of the HP 3336B to the receiver of the HP 4937A. Set the HP 3336B
. o y

"

On the HP 4937A set:

i
MEASUREMENT - LEVEL FREQUENCY
DISPLAY ¥ RCV
SET UP 600 OHMS

When the HP 4937A’ recognizes the 1000 Hz, G dBm signal, preSs the Ievel zero button.

Change the frequency on the HP 3336B to 18 KHz. The power loss read by the HP 4937A should
be 3 dB +/- 0.5 dB. |
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T 519 48 Volt Supply Adjustment

. EQUIPMENT:
Mo © . Voltmeter (HP 3456A)

. 'i 1 ; On the HP 4937A se

|  MEASUREMENT NOISE
. DISPLAY TRMT
" SIGNALING LoOP

. . ORIG/TERM TERM

~f? HOLD OTHER ON
S OFF HK ORIG ' ON
S " \ 2 Connect the nagative lead of the HP 3456A to A2TP602 on the HP 4937A and the positive lead of
/N . the HP 3456A to GND. |
\ (/ /} o '

¢l o
. . /8. Adjust A2R603 until the voltage is 45.0 volts +/-100 mV.
NN g |

\, fl N B L
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5.20 A2 Hold Circuit Adjustments

REFERENCE:
A2 Transmitter Assembly

Power Supply Digital Multimeter gy e 1o HP 4937A
fo=========== Banana Plug

n 000000
[smom e Jow [ou o8 | ]

Figure 5-1. Hold Circuit Adjustment

EQUIPMENT:
Digital multimeter (HP 3478A)
Power supply (HP 6034A)

!
i
i
I
l|’§
i
lI

1. Connect equipment as shown in figure 5-1.
2. Adjust the power supply output for 8.5 V +/-0.1 V.

3. On the HP 4937A sat:

MEASUREMENT NOISE
DISPLAY TRMT
SIGNALING B SELECTED
SET UP 600 OHMS
HOLD OTHER ON

4. Adjust A2R448, HOLD CURRENT, to a dc current reading of 21.0 mA +/- 0.1 mA on the HP 3478A.

5. On the HP4937A set:

SIGNALING NOR, A SELECTED
HOLD OTHER OFF

SIGNALING LOOP, ORIG
ON/OFF HOOK OFF HOOK

6. Adjust A2R468, HOLD CIRCUIT, to a dc current reading of 21.0 mA +/- 0.1 mA on the HP 3478A.

)
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MODEL 4937A
ADJUSTMENTS

5-21. Charging Circuit Test

EQUIPMENT:
Multimeter (HP 3478A)

1. Turn off the power of the HP 4937A and remove the battery pack from the A2J6 connector.
5 Connect the HP 3478A between A2J6 pins 1 and 2. The reading should be >17 volts DC.
3. Change the HP 3478A to DC current. The reading should be between 365 and 390 mA.

4. Remove the HP 3478A and reconnect the battery pack to A2J6.

5"12 ) ) Ir' | \
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MODEL 4937A
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5-22. Selecting a Capacitor for SRH 900 Ohms
NOTE

A2C360 is factory selected. Use this procedure if C360 must be
changed from the A2 becard.

EQUIPMENT:

900 ohm resistor
Oscilloscope (HP 1741A)
Decade Capacitor (HP 4440B)

PROCEDURE:

1. On the HP 4937A set:

t DISPLAY TRMT

| SIGNALING A/NOR

| SET UP 600 OHMS
DIAL OFF
BRIDGE OFF
MEASUREMENT RET LOSS 2W
FILTER ERL

N

Set the level on the HP 4937A to -2 dBm.

b d

Set the switch on the HP 4937A to 900 ohms.

P

Put the 900 ohm resistor across the transmit jack of the HP 4937A.
5. Set the display on the HP 4937A to RCV.
6. Set the filter on the HP 4937A to SRL-HI.

7. If the display on the HP 4937A reads less than 36.2 dB the capacitor will have to be added. Connect
the decade capacitor from ground to the eyelet next to the transformer’s output.

8. Connect a scope from ground to pin 2 of the receiver input transformer.

9. Adjust the decade capacitor until the waveform on the scope is a minimum.

5-13
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- MODEL 4937A
ADJUSTMENTS

5-22. Selécting a Capacitor for SRH 900 Ohms (con’t)
10. The HP 4937A display should read 36.5 to 36.6 dB.

11. Add 30 pf to the capacitance measured with the decade capacitor and install a cap of that value
setween the test pin and the ground eyelet, |

Note

C360 must have a 5% tolerance and be between 80 pf and 300 pf, in
' 10 pf increments.

Suggested Parts:

100 pf 0140-0193
120 pf 0160- 2205
130 pf 0140-0195
140 pf 0140-0217
150 pf 0140-0196
160 pf 0160-2206
180 pf 0140-0197
200 pf 0140-0198 | {
220 pf 0160-0134 (
240 pf 0140-0199 ' '
270 pf 0140-0210
300 pf 0160-2207

5-14
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MODEL 4937A
REPLACEABLE PARTS
SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1 lists the abbreviations used in
table 6-3 table 6-2 is the Manufacturer's Code List, and table 6-3 lists the replaceable parts.

Figures 6-1and 6-2 are ilustrated parts breakdown.

6-3. REPLACEABLE PARTS LIST

6-4. Table 6-3 lists the replaceable parts in alphanumerical order. Included is the description, quan-
tity (total number used in the instrument), the HP Part Number and the manutacturer’s part number.

6-5. ORDERING INFORMATION

6-6. To order a part listed in the replaceable parts table, quote the Hewletf— Packard part number,
indicate the quantity required, and address the crder to the nearest Hewlett-Packard Sales Ofttice.
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REPLACEABLE PARTS

Table 6-1. Reference Designations and Abbreviations
REFERENCE DESIGNATIONS
A = assembly J = electrical connector T8 = terminal board
B = fan; motor (stationary portion); jack TP = test point '
BY battery L = coil, inductor U = integrated circuit;
C = capacitor MP = misc. mechanical part microcircuit
CR diode; diode thyristor; P = alectrical connector Vv = electron tube; glow lamp
varactor (movable portion); piug VR = voltage regulator;
DL = delay line Q = transistor, SCR; breakdown diode
DS = annunciator; lamp, LED triode thyristor W = cable
E = misc electrical part R = resistor X = socket
F = fuse RT = thermistor Y = 'crystal unit (piezo-
FL = filter S switch; jumper electric or quartz)
H = hardware T = transformer
ABBREVIATIONS
A = amperes DIA diameter K = kilo {103), kilohm
AC = alternating current DIP = dual in-line package
ADD = address DPDT double-pole, double-throw LED = light emitting diode
ADJ = adjust, adjustment DPST double-pole, single-throw LFT = left
AL = aluminum DR = drive ‘ LG = long
AR = as required DRVR driver LH = |efthand
ASM = algorithmic state machine DSPL = display LKWR = lockwasher
ASSY = assembly DTL = diode-transistor logic LP = low pass
LS = low power Schottky
B = base E emitter LSB = Jeast significant bit
BCD = binary coded decimal ECL emitter-coupled logic ,
BeCu = beryllium copper ELECT = electrolytic M = milli (10-3), male,
BIN = binary ENCAP = encapsulated mega (106), megohm
BLK = black EXT external " MET FLM= metal film
BLU = blue EXTR ~ extractor MET OX. = metal oxide
BP = band pass / MHZ = megahertz
BRN = brown F female, farads MFR = ‘manufacturer
BRS = brass FF = flip-flop MINTR = miniature
BTU = British thermal unit FLM film MISC = miscellaneous
. .FRNT = front MOM = momentary
C = collector FXD fixed MOS - metal oxide semiconductor
CATH = cathode MSB = most significant bit
ccw = counterclockwise G giga (109) MTCHD = matched
CDPL = cadmium plate GE = germsnium MTG = mounting
CER = ceramic GL = glass MTLC = metallic
CERMET = ceramic met fim GND ground(ed) ‘
CKTS = circuits GP General Purpose N = nano (10-9)
CFLM = carbon film GRA gray AL N.C. = normally closed, no
CLK = clock GRN green DU connection
CLR = clear NE = neon
CMOS = complementary metal H henries e NO. = number
oxide semiconductor logic HDW hardware S N.O. = normally open
COM common HEX hexagon, hexaganal, six NP = No Polarity
COML = commercial HP high pass e NPN = negative-positive-negative
COMP = composition HR hour(s) NPO = pegative-positive zero (zero
COMPL = complete HZ Hertz | temperature coefficient)
COND = conductor C , NRFR = not recommended for
CONN = connector IC integrated circuit fieid replacement |
CONT = contact - 1D inside diameter : NS = normally shorting,
CPRSN = compression IF 2 intermedia‘te"frequency . nanosecond
CTL =_ complementary- iN. inch, inghes. -, NSR = not separately replaceable
transistor logic INCAND = incandascent ' NYL = nylon
cW = clockwise INCL = includefs) =
INSUL = insulation, insulated oBD = order by description
D = diameter INT = internal oD = outside diameter
DC = direct current INTL = internal ORN = = orange
DEPC = deposited carbon
6-2
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REPLACEABLE PARTS

Table 6-1. . Referecnce Designations and Abbreviations (Continued)

ABBREVIATIONS

P =
PC =
PCA. =
PF =
PIV =
PK =
PNL =
PNP =
P-P =
PPM =
POLYC =
POLYE =
POLYSTY =
PORC
POSN

POZI =
PRV

PWV

P/O

R
RAM
ROM
RECT
RF
RH
RMS
RND
RT
RTL
RTNT
RTRY

pico ({10~ 2)
printed circuit

printed-circuit assembly

picofarad

Peak Inverse Voltage
peak

panel
positive-negative-positive
peak-to-peak
parts per million
polycarbonate
polyethylene
polystyrene
porcelain

position(s)

pozidrive

peak reverse voltage
peak working voltage
part of

ring
random access memory
read only memory
rectifier

radio frequency

right hand
root-mean-square
round

right hand
resistor-transistor logic
retainer
rotary

RVT
RWV

SB
SCR
SE
SGL
S|
SHK
SIP
SKT
SLDR
SPCG

SPDT " .
SPS™: . -

SST”
STL
SZ

\

TA
TEL
T.C.

THKNS
T

TGL
THD
THK
TOL
TRMR

e
N

rivet
reverse working voltage

second

slow blow

silicon controlled rectifier
selenium

single

silicon

shark

singie in-line package

b
)

sceket

o selder
CSpaing
» e pole, double-throw

Sk pole, single-throw
SN .
riEalass-steel

N
(uatgel

‘ size

tip

tantalum
telephune

Temp. Compensated,
temp. coefficient
thickness
titanium

toggle

thread

thick

tolerance
trimmer

TRN
TTL
TYP

Ui

UF
us

VAR
VvCO

VDCW

VIO

VNP

WT
WW
WHT
WIP
WIV
WSHR

YEL

ZNR

= direct current working volts

turn
transistor-transistor logic
typical

micro {10-6)
microfarad
microsecondls

volt(s)

variable

voltage controlled
oscillator

violet
no polarity voltage

watts

weight

wirewound

white

wiper

working inverse voltage
washer

times, multiple
vellow
ener

phi, phase
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REPLACEABLE PARTS

- Table 6-2. Manufacturer Code List

MFR ZIP
NO. MANUFACTURER NAME ADDRESS CODE
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS X , 15222
- 03888 K D 1 PYROFILM CORP . WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06383 PANDUIT CORP TINLEY PARK iC 60477
07716 TRW INC BURLINGTON DIV BURLINGTON 1A 52601
12969 UNITRODE CORP WATERTOWN MA 02172
13103 THERMALLOY CO DALLAS TX. 75234
17856 ~ SILICONIX INC SANTA CLARA CA 95054
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067
24355 ANALOG DEVICES INC NORWOOD MA 02062
24546 CORNING GLASS WORKS (BRADFORDy BRADFORD PA 16701
25088 SIEMENS CORP ISEL'N ‘ NJ 08830
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3L585 RCA CORP SOLID STATE DIV SOMERVILLE NJ
32293 INTERSIL INC CUPERTINO CA 95014
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
72136 ELECTRO MOTIVE CORP FLORENCE SC 06226
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
8E175 BURR BROWN CO TUCSON AZ 35801
90201 MALLORY CAPACITOR CO INDIANAPOLIS IN 46206
6-4
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Figure 6-1. Illustrated Parts Breakdown of Case and Covers
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Figure 6-2. Illustrated Parts Breakdown of Assemblies
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Table 6-3. Replaceable Parts

MODEL 4937A
REPLACEABLE PARTS

'
|
|

HP Part

Mfr

Reference ol Qty Description Cod Mfr Part Number
Designation | Number i ode
CHASSIS PARTS

A2 04937.60002 1 TRANSMITTER BRD 28480 04937-60002
A3 04937-60003 1 RECEIVER BRD 28480 04937-60003
A4 04937.6000¢ 1 DCU ASSEMBLY 28480 04937-62601
AT 04937 .62606 1 REAR PANEL ASSY 28480 04937-62606
A9 04937-60009 } SIGNALING HLD ASSY 28480 04937-60009
El 0340-0949 2 TRANS INSULATOR 28480 0340-0949
E2 2110-0296 1 FUSE 2A 250V 28480 2110-0296
Me? 0460-1027 FOAM ADH-BACKED 28480 0460.1027
MP2 0400-0133 1 GROMMET HAN 28480 1400-0133
MP3 0403-0414 4 FOOT BUMPER 28480 0403.0414
MP4 0470-1148 ADHESIVE 28480 0470-1140
MP5 2200-0103 2 SCR MCH 4.40 250 28480 2200-0103
MP6 2200-0704 2 MS 4.40 375 28480 2200-0704
MP7 0590-0810 2 NUT-HEX-DBL-CHAM 28480 0590-0810
MP8 0624-0485 4 SCR-TPG 8-16 28480 0624-0485
MP9 2360-0117 [} SCR MCH 8.32 375 28480 2360-0117
MP10 2520-0014 4 MCH SCR 8-32 4IN 28480 2520-0014
MP11 4040-1704 1 CASE BOTTOM HALF 28480 4040-1704
MP12 5040-4469 1 FRONT COVER 28480 5040-4469
MP13 5040-4470 1 HANDLE-CASE 28480 5040-4470
MP14 5040-4471 2 FOOQT REAR 28480 5040-4471
MP15 5040-4480 1 CASE TOP HALF 28480 5040-4480
NP16 5060-7159 1 POWER CRD STRAP 28480 £060-7159
MP17 04951.40005 1 POUCH-SOFT CASE 28480 0.4951 -40005
MP18 04937-00002 1 SUPPOART SHIELD 28480 04937-00002
MP19 5040-4467 4 PLASTIC SPCR SHT 28480 5040-4487
MP20 5040-4468 4 PLASTIC SPCR LNG 28480 5040-4468

04937-90002 1 OPERATING MANUAL 28480 04937-90002

04937-30004 1 QUICK REF GUIDE 28480 04937-90004

4837A/001 OP° ADD BATTERIES

4937A/002 OF° ADD EXTRA MANUAL

OPTION 001 ONLY

MP21 1400-0610 1 CLAMP-CABLE 28480 1400-0610
MP22 2510-0103 3 CSR MCH 8-32 375 28480 2510-0103
MP23 7120-5635 1 LABEL-WARNING 28480 7120-5635
MP24 04937-00003 1 BATTERY HOLDER 28480 04937-00003
MP25 04937-80008 1 BATTERY PACK 28480 04937-80008
MP26 04937-80004 1 LABEL-HANDLE 28480 04937-80004
MP27 1460-2086 2 SPRINGS,COMPRESSION 28480 1460-2096
Q601 1864.0727 1 XSTR NFN 2N6474 28480 1864-0727
U502 1826.-0293 1 IC-LM317T 28480 1826-0393
w1 04937-861604 1 FLAT RIBBON ASSY 28480 04937-61604
w2 '8120-1521 1 CA-ASSY 18 AWG |POWER CORD) 28480 8120-1521




MODEL 4937A 1 |
REPLACEABLE PARTS o

Table 6-3. Replaceable Parts

e~

Reference HP Part |c . Mfr -
Designation - | Number | Qty Description Code Mfr Part Namber
Al 04937-60001 13 2 SWITCHHOARD ASSEMELY (STANDARD) 0480 04937-60001
Al 04937-60006 | B 2 SWITCHHOARD AGOCEMIOLY (OPTION 0G2) o400 04937-60006
A1CH 0160-3533 2 1 CAPACITOR-FXD SOOPF +-97% 300UDC MICA 20480 0160-303%
AC2 0160~-5881 ] 1 CAPACITOR~FXD 2.16UF +-1%Z 200VUDC 26400 0160--5001
AIC3 0160-5332 1 112 CAPACITOR-FXD -, 1UF +- 20X S0VUDC CER 2480 01L,0-5332 ’
AI1CA 0169-5332 1 CAPACITOR-FXD ,1UF +-20% S0VUDC CER' 204680 0160-%332 \
AICY 0160-5332 1 CAPACITOR-FXD .1UF. +-20% S0UDC CER 8480 0160-5332
ACH 0180-281% |1 4 CAPACITOR-FXD 100UF+-20% 10VDC TA 28480 0180-2819 .
AIC? 0160-5332 1 CAPACITOR ‘FXD .1UF +~-20% S0VUDC CCR 208480 0160-533" ¢
A1CB 0160-5332 1 CAPACITOR-FXD .1UF +-20% 50VDC CER 20480 0160-%332
A1CY 01080--261% " |1 CAPACITOR-FXD 100UF+-207% 10VUDC TA 20480 0100-+281%
A1C10 01680-261% 1 CAPACITOR-FXD 100UF+-20% 10VDC TA 39400 0100-2815
A1C11 0160--5371 8 1 CAPACITOR~FXD 1000PF +-20% 100VUDC CER 284810 0160-53%71
AL1C12 0160-3508 9 S CAPACITOR-FXD 1UF +BO0-20% S0VUDC CER 20480 0160-3508
AI1C13 0160-5332 1 CAPACITOR -FXD .1UF +-20% 50VDC CER 20480 0160-5332
AICI14 0160-5332 1 CAPACITOR~FXD .1UF +~-20% %0VDC CER ' 20480 016L0-5332
A1CR1 1902-1256 ) 4 DIODE--ZNR 10V 10% PD=54 IR=73UA 208480 1702-1256
A1CR2 1901-0731 7 7 D1ODE-PWR RECT 400V 1A 20400 1901-0731
AI1CR3 1902-1256 S DIODE~ZNR 10V 10% PD=5W IR=73UA 28480 1902-1254
A1CRY 1901-0731 7 DIODE~PWR RECT 400V 1A 20480 1901-0731
AI1CRS 1902-1256 S DIODE-ZNR 10V 10% PD=5SW IR=75UA 204810 1902-1256
A1CRS 1901~-0731 7 DIODE-PWR RECT 400V 1A 28460 1901-0731
A1CR? 1902-125%546 3 DIODE-ZNR 10V 10X PD=SW IR=73UA 29480 19202-12%56
A1CRB 1901-0731 7 DIODE-PWR RECT 400V 1A 28400 1901-0731
A1CR100 1906-0074 1 1 ~ DIODE-ARRAY 30V A400MA 28480 1906-0074
A1D8104 1990-07%9 [ 1 LED-LIGHT KAR MODULE LUM-INT=3MCD 28400 HLMP--2620
A1DG10S5 1990~-0540 3 7 DISPLAY-NUM~SEGC 1-CHAR ,43-H 20480 5082-7650
A1DS106 1990~-0540 3 DISPLAY-NUM-SEG 1-CHAR .43-H ! 20480 S5002-7650
A1DS107 1990~-0540 3 DISPLAY-NUM-SEG 1--CHAR ,43-H It 20480 50082-7650
AIDS110 1990-0540 3 DISPLAY-NUM-SEG 1-CHAR .43 H 20480 5082-76%0
A1DS111 19920-0%40 3 DISPLAY--NUM-SEG 1-CHAR ,43-M 28480 %082-7450
A1DS112 1990-0540 3 DISPLAY-NUM-SEG 1-CHAR .43-H o 28480 50027650
A#1D08113 1990-0540 3 DISPLAY-NUM-SEG 1 -CHAR .43 ’ 20480 D002-7650
At 1251-50463 9 3 CONNECTOR &6-PIN M POST TYPE 20480 12%1-5063
hlJ2 1251-84%92 4 1 CONN -POGT TYPE .100-PIN-SPCG 26-CONT 20400 1251-849%
A1J3 12%51-7308 9 2 CONN~POST TYPE ,100-PIN-SPCG 60-CONT 20400 12%1~7308
A 10400 1252-1134 Y 4 CONNECTOR-TEL JACK 2.CKT .25.SHK-DIA 20480 1252-1134
A1J401 1252-1134 9 CONNECTOR. TE). JACK 2-CKT .25-SHK-DIA 20480 1252-1134
A1J600 1252-1134 9 CONNECTOR-TEI. JACK 2-CKT 25-SHK-DIA 20480 1252-1134
A1J601 12521134 9 CONNECTOR-TEL JACK 2-CKT .25-SHK-DIA 204080 1252-1134
A1K100 0490-1383 3 A RELAY 4C %VDC-COIL 2A 2350VAC 20480 0490-1383
AIKI0 0490~1383 3 RELAY 4AC SVDC-COIL 2A 250VAC 20480 0490-1393
A1IK103 0490-1383 3 RELAY 4AC SVDC-COIL 2A 230VAC 20480 0490-1303
ALK104 0490-13354 8 17 RELAY 2C SVDC-COIL 2A 2T0VAC 28480 04720-1354
(STANDARD ONLY) :
A1MP1 0380~1013 3 2 SPACER-RND ,688~IN-LGC .115-IN-1D 00000 ORDER BY DESCRIPTION
AIMP2 2200-0173 [ "R SCREW~-MACH 4-40 1--IN-LGC 82 DEG 00000 ORDER KBV DESCRIPTION
AIMP3 2200-0173 [ SCREW-MACH 4-40 1-IN-LG B2 DEG gnooo ORDER BY DEGCCRIPTION
ALMPS 2260-0001 S Q NUT-HEX~DBL-CHAM 4-40-THD ,094-IN-THK . 28480 2260-0001
ALNPS 2260-0001 ) NUT~HEX~-DBL~CHAM A4-40~THD ,094-1IN-THK N 20480 2260-0001
AIMPS 04937-8000% | ? 1 OVERLAY BATT DIS | 20480 04937-B000T
Al NP? G.4937-80017 | 3 1 LABEL 002 (OPTION 002) 20400 04937-80017
AlIR1 0698-6261 [ 4 RESISTOR 600 . 25% .2%W ¥ TC=0+-50 28480 0690-6261
A1R2 0690-6261 [ RESISTOR 400 .2%% .2%W F TC=0+-30 ' 20480 0670 -6261
‘AIR3 06Y8-0657 2 2 RESISTOR 74.3 .25% ,SW F TC=0+-30 20480 0699.0657
(OPTION 002)
A1RI 0699-0698 4 2 RESIOCTOR 450 ,.2%% .5W F TC=0+-%50 204080 0699-06%58
Alke 0699-06%7 A 2 RESISTOR 300 .29X .5W 7 TC=0+-%50 20480 06990657
AIRY 0699.00657 4 RESISTOR 74.8 ,25% .5W F TC=0+-50 20480 0699-0657
(OPTION 002) t
AIRY 0699-0658 S RESISTOR 450 .2%% .5W F TCw0+-50 20460 0679-0658
ARG 0699 ~06%7 A RESISTOR 300 .25% .5W F TCw=0+-50 20400 0699-0657
AIR? 2100-38%7 7 1 RESISTOR-VAR CONTROL CC 10K 20% SPCL 20480 2100-3857 !
A1RE 07%57-0346 2 2 RESISTOR 10 1% .12%W F TCa04-100 L5446 C4 1/8~70- 10RO-F
ALRY 0698-4123 1) 1 RESISTOR 499 1% .12%W F TC=0+-100 Q24%44 C4-1/8-T0-499R - F
. AMIR1D 0698~34%0 9 1 RESISTOR 42.2K 1% .12%W F TCw0+-100 2454 CAwl/B-T0- 4222-F
" ALR 0698-3132 4 1 RESISTOR 261 1% .125%W F TC=0+-100 ‘ 24546 C4-1/8-T0~2610 F
A1R12 0698~-3497 4] 2 RESICTOR 6.04K 1% ,12%W F TC=0+-100 24546 CA-1/8-T0-604R F
AR 0757-0442 9y 16 RESISTOR 10K 1X .125W F TC=0»-100 . 24846 Ca-1/8-T0~1000 -F
ALIR1S 0699-8063 ol 2 RESISTOR 1K 1% ,5W F TC=0+-50 213480 0690-8063
ALRLY 0698-5453 b 1 RESISTOR 900 .1% .125W F TC=0+-350 03688 PMISS T-2-900R B
AlLR1IS 0698-8063 0 k’,- RESIGTOR 1K 1% .94 F TC=0+-30 20480 0690-8063
I
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Table 6-3. Replaceable Parts

. Vo .‘
. MODEL 4937A
REPLACEABLE PARTS

ta
] o

Reference HP Part c| Descripti Mfr
h A escription Mfr Part Number
Designation | Number (O vl | P Code o
AIR17 067006261 [ RESISTOR 600 ,2%% .QSU F TC=(+~-50 20480 06?8-6261."h
AIR1B 0757-0465 1.3 10 RESISTOR 100K 14 ,12%5W F TC=0+-100 24546 Ca-1/8-TO 10.3-F
AIR1? 0759704465 () RESISTOR 100K 1% ,125W F TC=0+-100 24544 Ca-1/8-TH-10035-F
A1R20 2100-30%58 8 1 RESIGTOR-VAR CONTROL CP 50K 204 10CW 28480 21.00-38%58
AL1S100 3101-2124 2 1 SWITCH-PE DPDT ALTNG . 2%A 115VAC 23480 3101-2124
A1G200 3101-2391 ) 4 SWITCH~PE 2-GTATLON 15MM C-C SPACING . 28480 3101-2391
ALG201 3101-2371 b3 SWITCH-PE 2-GTATION 15MM C-C SPACING 28480 3101-2371
A1S300 3101-2391 ] SWITCH-PE 2-STATION 15MM G- ¢ SPACING 20480 31012391
A15301 3101-2391 ] SWITCH-PL 2-STATION 15MM C ¢ SPACING 20480 CMQI*‘&J“?I
A13302 © 31012482 7 1] SWITCH-PB A-STATION 10MM C-C SPACING oB40¢ ! 3101-2602
A1G303 310126082 7 SWITCH-PB 4-STATION 10MM C-C SPACING 284810 3101-2682
A15402 3101-2682 7 SWITCH-PB 4-STATION 10mMM C-C SPACING 21480 3101-2682 !
A15403 3101-2682 7 SWITCH-PR 4 -STATION 10MM €C-C SPACING 20480 3101-2602
A18502 3101-2482 7 SWITCH::PB 4-STATION 10MM C-C SPACING 20480 3101-2682 )
AL15503 31012602 7 SWITCH -PB 4-STATION 10MM C © GPACING 28480 1 A101-2602
A1 S602 31012482 7 SWITCH-PB 4-S5TATION 10MM C C SPACING 28480 J101-2682
A18603 31012602 7 SWITCH-PB 4-STATION 10!"1 -0 SPACING 28480 3101-26082
A1S0G1 19700078 0 2 TUBE-ELECTRON -GURGE V PTCTR 25068 H1-A3%0/1% ;
AL1SGR 1‘?70*00‘)}) 0 TUBE -ELECTRON SURGE V PTCTR ‘ 25068 "B v 3%50/15
AL1SP1 Y160-0273 . 8 1 LOUDSPEAKER %50 MM SQUARE SPEAKER; IMP=8 20480 2160-0273
ATLR20? 168203165 O ] I£ DRVR CMOS PRIPHL GP LATCH INPUT OCTL 20480 1820-316%
ATU210 18202132 4 e IC DRUR CMDY LED DRVR \ 32293 TCM72.0A
AlU212 1820-2132 4 IC DRUR CMOS LD DRUR ' 32293 '((;N?E‘lBA
AU214 1626-0682 7 1 IC AULIO0 AaMPL PWR B -DIP-P PKG 27014 “LMIOLN-1
< A1US14 10260678 1 1 IC OP AMP GP DUAL TO0O-927 PKG 27054 LH3SOH !
ALIXDSI 12000915 3 3 SOCKET-DSPL 14- CONT DIP DIP-SLDR 281480 1200-0915
AIXDER2 12000715 3 GOCKET-DGPL 14 CANT DIP DIP-GLDR 20480 1200-0715
A1 XDS3 1200~-091% 3 SOCKET-DSPL 14-CONT DIP DIP-SLDR 28400 12000915
A2 04937.60011 5 \ 1 TRANSMITTER BOARD AGSEMDBLY {STANDARD) 28460 04937 GO0
AR 04893/7-60012 6 1 TRANGMITTER BOARD ASSEMELY (OPTION 00D 20490 04937 GOOI2
A2C101 0160-5332 1 g | CAPACITOR -FXD . MUF »-20% 50UDC CER 20480 015H0-5352
A2L201 0160-~%H332 1 . CAPACITOR-FXD . 1UF +-20% S0VDC CER 20480 (1605332
A2C202 N160-5332 1 CAPACITOR-FXD L tUF +-290% 50VDC CER 28400 0160-5332
Aaca0s 01605332 1 CAPALITOR-FXD . 1UF +-20X% S50VDC CER 20480 C 01460-%332
A2C204 N160-5332 1 CAPACITR-FXD . 1UF + -20% S0VDC CER 20480 0160-5332
A2C20% 0166-5332 1 CAPACTITOR-FXD ,1UF +-Z0% S0VUDE CER 20480 014605330
A2C301 01303226 0 @ LAPACITOR-FXD 100UF 20% 25VDC \ 28480 0180-3236
ALC302 01603420 4] a CAPACITOR-FXD “H00PF +-1%Z 100VUDC MICA 20480 01eh- 3420 .
A2C303 0160-3936 7 3 CAPAC'.(TQR FXD 700PF +~1% 100VDC MICA 28480 0160-39364 ’
A2( 304 H160-0218 2 -4 CAPACITOR-FXD 24000F +-17% 300UDC MICA 20480 01600218
ARCI0Y 0160-3291 7 o CAPACITOR -FXD 1200PF +-1%Z 100UDC MICA 28480 0160-3271 )
ARCI06 0160-3424° a4 CAMACTITOR-FXD 7S00PF: +- 1% 100VUDC MICA 28480 0160-33920 ‘
A2C307 014603936 7 CAPACITOR -I'XD Z000F +- 1% 100UDE MICA 0480 0160-3908 .
AXGIN8 01603420 4 , CAPACITOR-FXD 7%00PF +-1% 100VUDC MICAH 20480 01603420 ‘
A2C30Y 0160-37364 7 A CAPACITOR-FXD 700PF »-1%4 1P0VUDC MICA v20400 DLH0-3936
)
A2CI10 0160~3420 4 CAPACTTOR-FXD 7%00PF ¢-17%Z 100VUDE MICA L0400 014603400
A2CH11L 0180- 0491 o3 1 CAPACITOR -FXD 1OUF +-20% COLVDC TA : 28480 0160-0471
AXCID 0180~3124 7 K4 CAPACTITOR-FXD 7Z5UF+100-20% 300VUDE AL ~5480 0189 3124
A2CIST 01605332 1 CAPACTTOR “FXD . 1UF +-207% S0VDC CER 213480 0160-5332
AL 01605332 1 CAPACITOR-FXD, ,1UF +-20% S0VDF LGER . B480 01609332
ALCIHS 0160-5332 1 CAPACITORSFXD L 1Ur v=20% H0VDC CER 206460 0160~%332 ‘
ANM354 01605332 1 CAPACITOR-FXD . 1UF +-20% S0VUDC CER 28400 0160-5332
AQCIGN 0160-5332 1 CAPALLTIOR -FXD L 1UF » 20% H0VDC CER 20480 0160-53732
ALCIBL 0160-5332 - 1 CAPALITOR-FXD L 1UF +-20% S0VUDC CER 28400 01605332
AXC3S7 01605332 1 SAPACITOR-FXD 2Ur »-20% SO0VUDC CER 8480 0160-5332
A2CA0 0160-576Y 3] 2 CAPACITOR-FXD 4, 7UF +-20% 250UDC POLYE . 20400 0160157249
AXC402 D160 -5767 a CAPACTITOR-FXD 4,70UF + -20% 250VDE POLYLE 284040 01605769
ACA03 0160-%332 ! CAPACTTOR-FXD . 1UF +-20% S0VDC CER 20480 01605332
A2CA04 N160-5332 11 CAPACTITUR -FXD . 1UF +-laX H0OVDE CER 284080 R14H0-%H332
ANCADY 0160 %332 1 \(;‘.h\F'(\t.‘.ITOW-FXD JAUF +-20% S0UDE CER 201480 0160--5332
i
ANCADL 0140-35290 0 [ CAPACTITOR-FXD , U1UF +-20% 100VDC }ZECR 28480 V160-5290 H
ACAD7 0160-%368 3 1, CAPACTTOR-FXD ,A7UF +-104 S0UDL CER ~.2nano 01460-5360 '
A2CA08 0166-5332 1 CAPACITOR-FXD . 1Ur +-20% %0VDC CER \ 26480 0160-5332
AL409 01800373 & e CAPACTTOR-FXD ,&4BUF+-10% 35VDE TA S6H209 150D6BAXR D IBAL
AZCALD 0160-%332 \ CAPACTTOR -FXD . 1WF +-20% S0VDC CER 204080 0160-5332
A2C4a11 0160-5332 ! CAPACITOR-FXD . 1UF +-20% 50vDC CER 28480 \’10_0-1?332
‘A20C412 010605332 1 CAPACITOR-FXD .1UF +-20% 50VDC CER 20480 ()1(30.‘5_33?
A2CH13 0160-5332 1 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28460 0160-5332
"A2C414 0160-5332 1 CAPACITOR-FXD .15 +-20% 50VDC CER 20440 0160-5332 .
A2G415 0180-1743 2 2 CAPACITOR-FXD .1UF+-10% 35VDC TA 56289 15()01()4XQ{7 HA2
A2vA16 0100-1743 2 CAPACTOR-FXD .1UF+-10% 35VDC TA 56269 15)001_04)(&;’&5)!\2 o
A2CA1T 0160-5332 | CAPACITOR-FXD . 1UF +-20% 50VDC CER " 28480 016‘07!339’2 b
A2C48 0160.56332 1 / CARACITOR-FXD .1UF +.20% 50VDC CER . 28400 01QUL§§32 ,
A2CA1Y 0160-5332 ! CAPACITOR-FXD . 1UF +-20% 50VDC CER opago | 0160-5332 ‘
A2CA20 0160.508 " 8] CADACITOR-FXD .01UF +-20% 100vVDC CER . 28480 01605208
A2CA26 0160-5298 ) CAPACITOR-FXD .01UF +-20% 100vDC CER ’ 20480 0|(§O- 5298
A2CAa27 0160.4232 1 ! CAPACITOR-FXD .047UF +.,05 100VDC CER 28480 0160:4232
A2CA28 0160-5332 1 CAPATITOR-FXD . 1UF +-20% 50VDC CER 5gago | 0160-5332
A2C429 0180-03/3 2 CAPAGITOR-FXD 0.68UF +-10% 3BVDC "R 28480 01@0~0?73
A20430 0160-5332 { CAPACITOR-F)gD AUF +-20% 50VDC CER 28480 0160-5332 | R
\ l\'/l . i
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" Table 6-3. Replaceable Parts

‘Reference | HP Part. .|c ' e Mfr
 faeas p 4 \ i i rt Number
Designation | Numbes |D Qty. Description Code M#r Part
A20501 0180-336% 8 1 CAPACITOR-FXD 6BOOUF +100-10% 35VDC AL 263480 0160-3365
ALGS0R 0160-%5332 |1 CAPACITOR-FXD ,1UF +-20% S0VUDC CCR 20480 0160- 5332
A2CS03 0,00-322¢, |0 CAPACITOR-FXD 100UF 20% 25VDC 28480 0180-3226
A2C304 01604821 ‘ 2 CAPACITOR-FXD 1200PF +-%5% 100UDC CER 20480 01604821
A2CS0%5 0160-483% 7 R CAPACITOR-FXD ,1UF +-10% S0UDC CER 28480 0160-4835
A20506 , 0160-4832 4 1 CAPACITOR-FXD .0°UF +-10% 100VDC CER PBABO 0140-4832
A2C507 01663508 9 CAPACITOR-FXD 1UF +80-20% S0VUDC CER 211480 N160-3%508
AR50 01L0~3508 9 CAPLCITOR-FXD 1UF +80-20% S0VDC CER 204810 0160-3508
ARCSH09 0180-0373 2 CAPACITOR -FXD .6BUF r-102% 3ISVUDC TA ne28Y 150D6H4AXF035AL
AXCH10 01@0w4921 1 CAPACITOR-FXD 1200PF +-5% 100VDC CER 20480 01460-4821
A20511 }‘ 01560-5332 1 CAPACITOR -FXD ,10F +-20% S0VUDC CER 20480 0160-0332
A2CH12 0160-3508 9 CAPACITOR=-FXD 1UF +80-20% S0VDC CER 203400 0140-3500
A2CS13 6160-3278 19 : CAPACITOR -FXD .01UF +-20% 100VDC CER 208480 01460-5298
ADES14 0180~-2620 | & 1 CAPACITOR-FXD 2,2UF +-10% SO0UDE TA 25088 DOR2GSIBS0K
AZCSY 0180--2831 1 1 CAPACTITOR-FXD AZ7UF +-20% 3%VDC TA 20201 THF A7 6MU3SP LG
. ) ] B
ALK 01£7~-3%008 9 -CAPACITOR-FXD 1UF +B0-20% S0VUDC CER 26400 01603508
A2C517 01B80-3221 5 2 CAPACITOR-FXD 10 UF 100VDC 200480 0180-3201
AZCS18 01803376 1 K4 CAPACITOR-FXD 2200UF+30-107% 25VDC AL 20480 0160 3374
A2CI17 01803376 1 L CAPACTITOR: FXD 2200UF 30 -10™ 2%VDC AL 23480 0180-3376
A6 520 p180w3375 0 1 CAPACITOR-FXD 3300UF+30-10X%X 16UDC AL 28480 n1ne-337%
AZLSB21 0100-03%3 0 i CAPACITOR -FXD 22UF+-20% 2%VDC TA 261480 N160-0553
A2CS21 R 01802815 1 CHPACTITOR~FXD 100UF+-20% 10VUDC TA 201480 0180-281%5
AZCH22 ! 0180~0%33 0 CAPACTTOR -FXD 22UF+--20% 23VDC TA 28400 01680-0553
ADCS23 0160--5298 a COPACTTOR-FXD ,01UF +-20% 100UDC CER 28480 01605299
ADCH24 U1H0-2015 ! CAPACITOR-FXD 1001F+-20% 10VDC TA 28460 0180-2815
HU 03 0180~-3221 ] CAPACITOR-FXD 10 UF 100VDC 284100 0160-3201
ALCGIO 0160..3446 6 AAPACITOR 1000P 250vDC 28480 pIGe WAl
A2(:R301 19010033 2 5 DINDC-GEN PRP 100V 200MA D07 20480 1201--0033
A2CR302 17010033 Q DIODE  GEN PRY 180V 200MA DO -7 234840 1901-0033%
ARCRI03Z 1902-002% 8 2 DIODTZNR 12V S%4 PD=1W IR=GUA 28480 1902 0029
A2CTF304 172020029 [ DIODE--ZNR 12V %% PD~iW IR=3JUA w3480 1902-0029
ADCRA01 1206~-0069% 4 3 DIODE-FW BRDG 400V 1A 28460 19060069
A2CRA02 1026-0774 B 1| IC-Rr LM3BSEZ 20480 | 1826-0774
A2CRADA 1626~058% 9 1 V REF T0-92 27014 L.M329D2Z
\A20R405 192060069 4 DIODE-FW HRDE; 400V 1A 20480 1206-006%
ADCRMLS 1902-0%74 8 4 DIODE-ZNR 64.9V 5% DD-15 PD=1W TC=+, 083X 20480 192020574
ARCRAN? 1902-0374 3] DIODE ZNR 64,9V 5% DO-1% PD=1W TC=+,083% 26480 1902-0%74
A2CRADB 19081400590 3 15 DIODE - SWITCHING 80V 200MA 2NS DD~ 35 28400 1901--007"
AZTRA0? 12010080 3 DIODE~DWIICHING o0V 200MA 2NS DO-30 20480 1201-0050
APCRALO 1902~0%574 8 DIODE - ZNR 64,9V 5% D15 PD=1W TC=+, 003X 28480 1902--0574
A2CR412 19010050 3 DIODE -GWITCHING 80V 200MA 2N5 DO--35 26480 1201-00%0
A2CR413 19H1~0050 3 T1ODE- SWITCHING 80V 200MA TNS DO~-3% 263480 1901-00%50
A2CR4 14 1906-0069 4. DIOLE-FW BRDG 400V 1A 20410 1906. 0069
A2CH420 1826-0505 9 GV RGUTRVLREE FXD 20480 1826.0585
ACCRS01 1906~0243 [ 1 DIODE~FW BRDG 100V 24 208480 19060243
A2CRSO2 1804-0273 8 1 THYRISTOR-GCR 04713 MERGEY -2
AXCRS03 19010050 3 ; DIODE SWITCHING B0V 200MA 2NG DO- 335 20400 192010050
A2CRS04 19010731 7 DIODE -PWR RECT 400V 1A 20480 1201-0731
ADCRS0S 1961~-0050 3 DIODE -SWITCHING BOV 200MA 2NS DD-35 281480 1201 -0030
ARCRE04 12010535 ? 2 DIODE OM SIG BCHOTTHKY 20480 1201-0%53%
ARCRS07 1901-053% 9 DILODE--SM ST16 SCHOTTKY 284810 19010535
A2CRS0B 12010050 3 DIODE - SWITCHING GOV 200MA ONS DO--3% 211480 17201--0050
A2CRS09 1901-0971 b % DIODE- PWR RECT 150V 2.5~ DNNS 172069 Ursi1o03
AZLRS1 1901 2106 D2 t DIODE ~POMER RECTIFIER 23480 1201-1106
AZLRY12 19%1-0871 (.3 DIODE -PWR RECT 150% 2.%9A QONG 12969 Urs1103
A2CRSLD 1901-0071 [ DIODE -PWR RECT 150V 2. %A DUNG V22069 U811 03
AZCRS14 1901-0871 b DIODE-PUWR RECT 150V 2.5A QGND 132949 ULS1103
A2CRS1S 12010871 [ DIODE PWR RECT 1%0V 2.9A 20NG 12969 UES1 103
A2CRS14 11901~099R 2 & DIODE- SCHOTTKY 1NGH2D 40V 3A 28400 1901 0990
AZCRTAT, 1F0L--09792 2 DIODE GCHOTTIKY INS022 40V 3A 0400 1701-0992
AZCRS18 1902-0%574 2] DIODE-ZNR 64,9V S% DO-1% PDh=1W V=4, 003% 20480 19020574
A2CRS20 19020964 0 | DIODE ~ZNR 10V 5% DO-3% PD=,4W TC=, 07X 204810 1702-0904
ALCRS26 v 1901—&?31 7 DINDE~PWR RECT 400V 1A : 2040310 190107314
A2CRS27 19010731 Ya s DIODE -PWR RECT 400V 1A ) 284030 1201-0731
ARCRGO1 | 1902-0%26 ' |0 2 DIODE-CUR RGLTR 1NS305 100V DO-7 04713 INEZ0%5
A2CR602 192010732 B 1 DIODE -PWR RECT 1KV 1A . 28400 19010732
AZCRODS 1202-0%54 4 & DIODC-ZNR 10V %% PD=1W IR=10UA weaBl 1902-0554
A2CR&604 ! 12020554 4 DIODE ZNR 10V %% PD=1W IR«=10UA 20480 19020054
A2CR60S - 1901-0033 2 DIODE-GEN PRP 180V 20UMA DO-7 28480 1901:0033
A2CR608 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A2CR607 ' 1902-0526 0 DIODE.-CUR RGLTR IN5305 100V DO-7 04713 ING305
A2CR608 1902-0970 8 1 DIODE-ZNR 33V 5% DO-36 PD+.4W TCu+.097% 20480 1902-0970
A2CR610 1901-0732 8 DIOD=-PWR RECT KV 1A 20480 1901-0732
A2CR611 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
i
AZEY 0340-0949 8 2 | INSULATOR-XSTR THRM.CNDCT 28480 | 03400949
A2E3 1200-0173 - 4 INQULI\_YUR Wf\ | EEt-bl’.U}. 28480 03401072
A2E4 © 1206-0376 2 y INSULATOR-XSTRDAP-GL 28480 1200-0173
\ = 0 HEAT SINK SGlL PLSTC-PWR.CS 13103 60708
|
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Table 6-3. Replaceable Parts

MODEL 4937A
REPLACEABLE PARTS

Reference HP Part | c e Mfr
@ erena ol Qty Description Cod Mfr Part Number
Designation | Number ode
AZF1 2110-0332 8 2 FUSE 3A 125V ,025X,27 20480 | 2110-0332
ARF2 2110-0332 8 FUSE 3A 125V ,25X.27 28480 21100332
A271 12%1-7304 5 2 CONN-POST TYPC ,100-PIN-SPCG 60-CONT 20480 1251-7304
ARI3 1251-7304 5 CONN-POST TYPE ,100-PIN-SPCG 60~CONT 20480 1251-7304
A2J4 12517134 9 2 CONNECTOR 4-PIN M POST TYPE 20480 1251-7134
ARIS 1:251-3276 2 1 CONNECTOR &-PIN M POST TYPE 28480 | 12713276
A2J6 1251-3192 1 1 CONNECTOR 3-PIN M POST TYPE 26480 1251-3192
" ARI8 12517056 4 1 CONNECTDR 14-PIN M POST TYPC 26480 1251-70%6
ART9 12514134 5 1 CONNECTOR &-PIN M POST TYPE 26480 12514136
ARIU101 1251-6947 0 24 | CONNECTOR-BGL CONT PIN 025 IN-BSC-5Z S@ 20480 12516947
A27U101 12560141 8 6 JUMPER-REM 8480 1258-0141
ARTU301 1251-6947 0 CONNECTOR-SGL CONT PIN ,02% IN-BSC-57 S 2p480 12516947
A2TU301 1258-0141 8 TUMPER -REM 28480 1258-0141
A2TUS01 1251-6947 0 CONNECTOR-SGL CONT PIN 025 IN-KSC-GZ SQ 25480 12516947
A2TUSO01 125680141 8| JUMPER~REM 28480 1258-0141
A2K 301 04901354 8 RELAY 20 SVDC-COTIL 2A 250VAC 10480 0490 1354
AZK401 0490-1354 8 RELAY 2C SUDC-COIL DA 250VAC 28400 04%70-1354
ARKA02 04901354 8 " LAY 2C SUDC-COIL 2A 250VAL 28480 0490-1354
AZKA03 04901354 B { RELAY 2C SUDC-COTL 2A 250VAC 20480 0470-1354
AZKAD4 D 4%90-1334 8 RELAY 2C SUDC-COTIL 2A 250VAC 28460 0490~1334
AZKANY 04901354 8 RELAY. 2C SVUDC-COIL 2A 250VAC 263480 DA% 0-1354
ARKADH 04901354 8 RELAY 2C SVDC-COIL 2A 250VAC 28480 04901354
A2K 407 04701354 8 CRELAY 2C SUDC-COIL 2A 2B0VAC 28480 1470-1354
AZK 409 04901354 8 RELAY 2C %SUDC-COIL 2A 250VAC 28480 04501354
A2KA10 04701354 ) CRELAY. 2C SUDC-COIL 2A 2S0VAC 28480 14701354
AZK 411 1490-1383 3 RELAY AC SUDC-COIL 2A 250VAC 20480 049013063
A2K412 0490-1354 G ;| ‘RELAY 2C SUDC-COIL 2A 230VAC 28480 0470-1354
A2KA13 04901334 8 CRELAY 20 5UDC-COIL 2A 23B0VAC 20480 0490-1354
AZKA14 0490-1354 8 RELAY 20 5VDC-COIL 2A 250VAC i 20480 0470-1354
AZKM'S 0470-1354 B RELAY 2C SUDC-COIL 2A 2S50VAC i 20480 04901354
AZK2: 6 0490-1354 8 | 'RELAY 2C SUDC.COIL A 2S0VAC 26480 0470-1354
ADHED) 0490-140% 0 1 | RELAY 2C 12yDC-COIL 2A 250VAC 20480 0490-1405
AL 91400801 6| 1 INDUCTOR 25UK 10% 25WX. 62LG 28480 $140--0801
AZLS 02 14937-8001 | 7 1 INDUCTOR-COUPLED S 28480 04737-80011
A21.H03 91003560 6 2 INDUCTOR RF-CH-MLD 5,6UN 5% .166DX.385L6 | 28480 | ®100-3560
ADI.504 7100-3560 |6 INDUCTOR RF -CH-MLD 5,6UN 5% .166DX, 385L6 28480 9100-3560
£L601 91400138 2 2 INDUCTOR RF-CH-MLD 180UH 5% ,166DX,305L6 | 20480 ?140- 0138 /
APLG6O2 9140-013@ 2 INDUCTOR RF-CH-M.D 180UM %% . 166DX.385.6 | amaao' %140-0138
AZMP1 04030294 0 2 SPACER-SNAP-IN .500 IN LG; ,280 IN OD 20400 | 0403-0294
AZMP2 057200810 1 NUT-HEX -DEL- CHAN 4-40 THD . 124 <IN THK 00000 | ORDER EY DESCRIPTION
N2MP3 50400170 6 » | SUPPORT BOARD - : 28480 50400170
A2Q301 1054-0053 5 1 TRANGISTOR NPN 2N2218 G1 T0-%. PD=B00MW 04713 | 2n2218
A2GQ302 1053-0012 4 1 TRANGISTUR PNP 2N2904A ST TO-39 PD=600MW 01295 | 2N2904A
A2Q401 1853-0036 i 3 TRANSIGTOR PNP ST PD=310MW ¢ [=250M12 28480 18%3-0036
ADQ402 1054-0749 b 2 TRANSISTOR NPN 81 TO-220AK PLw30M 04713 | MIER361
A2Q403 10540215 1 G TRANGISTOR NPN GI PD=350MW I T=300MHZ 04712 | 2N3904 '
A20404 1853-0201 2 - TRANSISTOR PNP 2MN2907A S 20480 1953.0261
A20405 18540215 1 TRANGISTOR NPN GI PD=350MM FT4300MH2 . 04713 | 2N3904
ARRA06 1654-021% 1 TRANSTSTOR NPN SI PD=3TOMM FT=300MNZ 04713 | 2N3904
A2Q407 10540575 6 3 TRANSIGTOR NPN 51 PD=b25MW FT=S50MHZ 04713 | MPS-A42
A2Q408 1854-0575 b TRANSISTOR NPN ST PD=62LMW FT=S0MHZ 04713 | MPG-Aa2
A2R407 1054 0575 b TRANSIGTOR NPN ST PD=62SMW FT=S0MNZ 04713 | MPg--nap
A0A10 18540071 v 2 TRANSISTOR NPN 6T PD=300MW FT=200MHZ 268450 10540071
A2Q411 10%54-1749 & TRANGIGTOR NPN 51 TO 220AE PD=30W 014713 MIE2361
ALQA12 1654~ 0215 1 TRANGISTOR NPN ST PD=350MW FT=300MHZ 04713 | 2M3904
AZRA13 1854-0217 1 TRANGISTOR NPN 51 PD=3%0MW FT=300MHZ 04713 1 2N3904
A20414 18540215 TRANSISTOR NPN S| PD-350MW FT=300M! 12 28480 | 1954.0215
A2Q415 18540215 TRANSISTOR NP 1€ 350MW FT=300MHZ 20480 18540215 . -
A2Q416 1854-0575 TRANSISIOR NPP'y* 25 FT1=50MHZ 28480 1854.0575
A2Q420 IRIS4.-067 % 6 TRANSISTOR NPN 1< GR5MW F T =50M1 12 . i '
2002 S A HANGIGTG +=62 = 413 | MPS-p42 L
:fggg,g 18540575 6 TRANSISTORNPN . DeG2OMW FTsBOMH , 81?}‘ A A
oSy 1954..0575 6 TRANSISTOR NPN $1 PD.G25MW F [ =50M} 2 R NP A2
: 18540071 7 TRANSISTOR HPN 1 anaoow T 1200 MHZ ARAB0 1954.007 1
A .
" AN
A2(501 1854-0215 1 TRANGISTOR NPN ST PD=35uMM.FT=300MHZ 04713 | 2N3904
AZASR 18550402 0 1 TRANSISTOR J-FLT 2N5115 PACHAN D-HODC 170% | onsi1s
A20503 16550526 9 1 TRANSISTOR MOGFET P-~CHAN E- WODE S1 268480 10550526
A2Q%04 18550525 8 1 TRANSIGTOR MOSFET N-CHAN E-MODE 51 28480 1855- 0525
ALQS0S 1653~ 0492 8 1 TRANSISTOR MOSFET N-CHAN E-MODE T0-220 20480 1055- 0452
AZQN10 18%53-0036 2 TRANGISTOR PNP 81 PD=310MW IT=250MHZ 18480 18053-0038
2R101 06580027 ¢ 4 | RESISTOR 1M 1% ,125M F TC=0+~100 20480 0698-8027
AZR102 1810-0207 2 l NETWORK -REG 8-GIPZ2, 0K OHM X 7 01121 208223
ARR103 0757~ 0280 3 1% | RESISTOR 1K 1% 1258 F TC=0+-100 24%46 | CA1/8-T0-1001-F
A2R301 07570271 b t RESISTOR 24.9 1% ,12%W F TCx0+-100 19701 MFAC1/8-T0-2492-F
AZRI0R 0757-0442 9 RESISTOR 10K 1% ,125W F TCx0+~100 24546 | ca 1/B-TO-1000F
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MODEL 4937A | ‘ /
REPLACEABLE PARTS \ / |
’ : Table 6-3. Replaceable Parts . ..
Reference HP Part |c| o | .l ~ Mfr y |
: . ‘Description Mfr Part Number .
Designation | Number |D ty | Descriptio .| Code S

ARR303 - 0757~0283 6 3 RESIGTOR 2K 1% 1254 F TC=04-100 . 24546 C4-1/8-T0~2001-F

A2R304 06783259 6 1 REGISTOR 7.87K 1% .xasu F TC=0+-100 24%46 Ca-1/8-TH 7871 -F _

AZR3NS 1698-4435 2 1 RESISTOR 2.49K 1% .125W F TC=0+-100 24546 G4 1/8-T0-2491-F d

A2R306 0698-3268 7 1 RESIGTOR 11,5 1% .1 25W F TC=0+-100 / 24546 CA-1/8-T0-1152-F

AZR307 0698-5088 3 1 RESISTOR 12K 1% .125W F TC-0+-100 24546 €4-1/8-T0-1202-F

’ / "‘ '

AZR308 0757 0447 4 1 RESISTOR 16.2K 1% )i :.u F TC=0+-100 24346 CA-1/0-T0-16252 -F .

AZR3D9 0757-0281 4 1 RESIGTOR 2.74K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-2741-F

ADR310 0678-4305 7 1 RESISTOR 71.%K 1% .1 250 © TC=0+-100 24546 Ca 1/8-T0-7152 -F

AZRIL 06983154 0 1 REGISTOR 4.22K 1% 125 F TCe=h+-100 24546 €4 1/8-T0-4221-F

ARR312 21003876 0 1 RESIGTOR-TRMR 1K 10% € TOP- ADJ 17 “IRN 20460 2100-3876 ‘

A2R313 0698--4020 1 1 RESISTOR 9.53K 1% .1258 F TC=0+-100 24546 €4 1/8-T0-9531-F

A2R314 0757-0442 9 ‘ ESIGTOR 10K 1% . 1205W F TC=0v 100 24546 C4-1/8-T0-1002~F

A2RING 07570441 B 2 RESIGTOR 8.25K 1% .125W F TC=0+- 100 24546 C4-1/8-T0 8251 -F ‘

A2R316 0757 0441 8 RES xama 8.25K 1% 1258 F TC=0+-100 24546 Ca 1/8-70-02%51-F

AZRIN? 07%7-0180 2 2 | RESISTOR 31.6 1% 1254 F TC=0+-100 28480 0757-0180

A2R318 0757-0180 2 REGIGTOR 31.6 1% .125W F TC=0+-100 20480 075%7-'0180

AR3NY 06986261 b + b RESISTOR 600 .25% ,25W F TC=0+-50 28400 0698 -6261 ‘

ARPR320 0678-0064 9| .2 ESIGTOR 2,15K 1% . 125W F TC=0+-100 4546 Ca-1/8-T0-2151-F

AZR321 07570421 X 1 RESTSGTOR 825 1% 125 F TC=0+-100 24%46 CA 4/8-TO-BR5R-F

AZR322 2100-3801 | 7 o RESISTOR-TRMR 500 10% C TOP ADJ 17 TRN 26480 2100- 3081

42R 401 07570443 0 2 RESTISTOR 11K 1% L1258 F TC=0+-100 24546 | €4 1/8-T0-1102-F

A2R402 07570459 B 1 RESTSTOR S6.2K 1% .125W 7 C=0v-100 24%46 | C4 1/8-T0-5627 F .

ADRA03 n757-6798 |8 o RESISTOR 110 1% .SW F TC=0¢ 100 20480 0757-0798

ADRA04 07570798 | 8 RESIGTOR 110 1% .58 F TC=0+ 100 28480 0757-0798

AZRAUB 07%7-0430. | 7 6 REGISTOR S11 1% .125W b fC=Ge 100 24548 Ca-1/8-T0- 511R-F "

A2RADY 0747~ 0433 8 RESISTOR 3.32K 1% ,125W F TC=04-100 24546 C4 1/8-T0-3301-F .

AZR410 07470433 o RESISTOR 3.32K 12 .125W F TCx04-100 24546 Ca-1/0-T0-3321 -F . ‘

ARRA1Y 06993572 6 1 RESIGTOR 60.4K 1% ,12%W F TC=0+-100 24546 C4-1/8-T0-6042--F

A2RA12 " o7u7-0280 |3 REGIGTOR 1K 1% .125W F TC=00 100 24546 Ca 1/8-TH-1001-F

ADRAL3 14983157 | 3 3 REGIGTOR 19.6K 1% 125W F TC=04-100 24546 CA-1/8-T0-1962F

A2R414 0678-351'% 7 1 REGISTOR 5.9K 1% 12%W F TC=0+-100 24%46 Ca-1/6-TO-5901 - F

ACRNS 0757-0418 9 3 RESISTOR 619 1% .125W . F TCaCe-100 14546 CA 1/8-T0-H19R-F ‘

AZRA16 Y 0757--0442 9 REGIGTOR 10K 1% .w.u F TC=0+-100 24546 €4 1/8-TO-1002-F

A2RA17 1 o7s7-0me 7 CRESIGTOR S11 1% 125w F TCx=04-100 PASAb (4-1/8-T0-511R~F

A214 1Y 0698- 3262 1 2 RESISTOR 40.2 1% .msw F TC=+-100 2049C - § 06Y8.3062 ‘

AZRALG 0GYY- 3430 3 RESISTOR 147 1% 125W F TC0+.100 28480 | 06YA-3438

ADRA20 07%7-0418 9 CRESIBTOR 619 12 ,12%W [ TC=0v 100 24506 G4 1/8-T 06191 -F ”

AZRA21 757 ~0442 ) RESISTOR 10K 1% ,125W F TC=04-100 20546 CA 1/8-T0-1002-F

A2RAZZ - 0690-6827 4 REGISTOR 1M 1% 1058 F TC=01-100 209480 0698-8027 .

AR A2 C D6H98-3TA0 ) 1 | RESISTOR 1%.4K 1% 1258 F TC=0+-100 24546 | €A 1/0-T0- 1342-F

AZRA2A 1670-4493 o 1 | RESIGTOR: 34K 1% 1298 I TC=0+--100 o1 23546 | €4 1/8-T0 3Ap2-F ‘

PRARL b 07s7-0942 5 I RESIS mn 10K 1% A25W T TC=0+-100 1 24946 C4-1/8-TO-1002-F ‘ ’

ARRADY \ 0757-0465 |6 RESFSTOR 100K 1% 1258 ' T=04-100 04546 £a 1/B-T0-1003F. '

2R428 0698.3407 | 6 1 RESISTOR 1.96K 1% .SW CC TC=0+647 ! PRAB0 069R. 340, co

‘AZRA30 0757-0442 " | 9 RESIGTOR 30K 1% .125W F 1C=0% 100 24746 C4 1/8-T0-1002-F

AZRAZD 16980827 4 RESISTOR 1M 1% 1258 F TCeQe-100 SDABY 0690-8027 . o oy '

ADRASS 067044836 a 2 RESISTON 24.9K 1% ,125W [ TC=0v 100 24544 C4-1/0-T0-2492F ‘

AZRAZS © 6984486 3 REGISTOR 24.9K 1% 1058 F 7h=00- 100 RA%SAL CA 1/B-TO-R490-F ,

AZRA36 ‘ 0670-4574 - ) 0 1 REGIGTOR 210 1% 254 7 TC=0v 100 , 14546 C5-1/74-TO-210R F

AZRAYY ‘ DEB11-1803 4 1 REGISTOR 1.3K S% 3W PW TE=0+=20 ' 29480 { 0811-1803 . .

AZR 437 ' 07570157 n 2 REGISTOR 1K 1% .58 F TCa0v 100 , 28480 07570159 TN

A2RA40 07570159 Y RESISTOR 1K.1% .5W F TC=04 -100 20480 07570159

ARR441 067034583 4 o f RESTSTOR A96K 1% 1258 I TC=0+ -xoo A 24546 £A - 1/B-T0- 1960 F ‘

ADRAAZ 06983459 3 1| RCSTSTOR 383K 12 .10%W F TC=0+-100 20480 06b0-3459

AZRAA3 0757 -0401 0 7 | /RESISTOR 100 1% 1258 T TC=a0e-100 2 DA%Ak GA /8 TO-101 - F o

ADRANA 0698-8826° | 3 2 KEGISTOR B2SK 1% 1298 F TC=d+-104" . 20480 | 0698-8020. Co ‘
. ARAAS 07570199 3 3 | REGIGTOR 21.%K 1% . 129W.F TC=0:100 24546 | 'Ca 1/B-10- %2 -F '

H2RA46 07570401 0 ] RESTSTOR 100 2% AW F TC=0+-100 ‘panab | CA 1/8-TO-101-F ' ;
. AZRAA7 , 06YY-34 31 6 1 RESISTOR 23.7 1%  25W F rc~=0+.1oo 20480 | 0698-3431 ‘ .
' AZRAAD ) 2100-3020 b 1 RESISTOR-TRMR 10 2% € TOP-ADJ 17 TRN a9z 1o 3neow-1-100 S _ ‘
" AZR449 o 0757 0466 7 o REGIGTOR 110K 1% 125 [ TC-01-100 | 24546 G4 1/8-T0-1103-F . ' Co

ADRASD 07570466 7 1 RESISTOR mm 1%/ . 1250 F TE=ge-100 a%as | CA-1/8-T0 $103-F /- : ;-

ARRAGT 07570460 1 » RESIGTOR ‘n..'m w AD5W F TC=0+100 24%46 § €A - 1/B-TO-61W2-F AN

ADRAS2 07570283 b RESISTOR 2K 1% 12598 ¢ TC=04-100 24546 | €4 1/8-T0-2003~F

A2RA%3 T 07%7- 0460 1 REGISTOR 61,9K 1% 1250 ' TCx04 100 24544 Ca-1/8-T0-01P0=F . -

AZRASA L N757-0283 & REGIGTOR 2K 1% ,125@ F TCu=01~100. . 24546 Ca1/8-T0-2001- Foy .

?‘gmg? - owa«:sgéw 2 RESTHTOR 133 1% . 125W [ TC=0e 100 4 24546 £4-1/0-T0-13IR- F

0698-34 R RESISTOR 196K 1% .125W F TCr0»-100 " o 2840 1 3453 S , o

A2R462 0698-3459 8 RESISTOR 383K 1% .125W F TC=0+-100 o 28880 § 8833 34‘&) AR

A2R463 ‘ 0757-0401 10 RESISTOR 100 1% ,125W.F TC=0+.100 ., 28480 0757.0401

A2R464 0698-8826 3 RESISTOR 825K 1% 125W F TC=20+.100 - 28480 0696-8826 Vo

A2R465 0757-0199 3 RESISTOR 21.5K 1%, 125W F TCa0+- mo ‘ 26480 0757-0199 * . : :

A2R466 1 0757.0401 0 RESISTOR 100 1% .125W F TCa0+.100 o0 - 28480 | 0757-040 o : , s

A2R467 -] 0898-3431 6 RESISTOR 23.7 OHMS % ,125W,FTGin04: 100 20480 0698 3431 -

A2R468 2100-3020 G RESISTOR-TRMR 10 20% C TOP: ADJ! nN K 20480 0698.1020 -

A2RA4T0 0767-0001 ! RESISTOR 400 5% JW MO . - AL 28480 07670001 . ' R

A2R4T1 0764-0016 1 REGISTOR m 5% 2W | o 2R480 0764-0016 A

AZR01 0683-221% 1 1 nsm GTOR 220 5% 250 FC TC-408/4600 01121 CR21S A P )

nZRSD2 0757 0349 | RESISTOR 22.6K 1% . 1250 T TC=0+-100 24546 [ €4 1/8-T0-2262-F ‘

RSO3 07570276 7 1 RESISTOR 61.9 1% ,12%5W F TC=0+-100 24546 Ca- /8- T0-6192-F : ‘

AURS04 07570280 3 RESISTOR 1K 1% 1256 F TC=04 100 24548 | €4 1/8-T0-100\-F ! /

A2R505 0698.9162 0 1 | RESISTOR 11.8K 25% .125W F TC+0+-100 { /ousm0 | oBY8.8162 : . .

S/
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| | MODEL 4937A
| REPLACEABLE PARTS

Table 6-3. Replaceable Parts

® 0 1
®

Reference "HPPart |c Qt Descripti Mfr
| erenc 4 escription - Mfr Part Number
Designation | Number |D y P Code -
ARRS06 0757-0280 3 RESISTOR 1K 12 1208 F TC=0+-100 24N46 CA-1/8-T0D-1001-F
AZR3D7 06903446 3 2 REBIGTOR 303 1% 12%5W F TC=0+-100 24546 C4--1/8-TN-383R F
ADR3D 06111672 ] 1 RESISTOR 3,3 5% 2W PW TC=0+-400 75042 BWII2-3R3J
AZRIA? 07%7-0346 2 REGISTOR 10 1% 1254 F TC=0+-100 24546 (41786 TO-10RO-F
ARRSID 06983444 3 RESIGTOR 383 1Z 1254 F TC0+~100 Q40446 Ca 1/0-TO-303R-F
DR ‘a2r511 07570349 | 'S RESISTOR 22.6% 1% .125W F TC=0+-100 24546 | C4 1/B-TO-2262-F
P Q‘_’.’.RSta 0498-31%2 |8 3 RESIGTOR 3.40K 1X . 12%W F TC=0+-100 24046 C4-1/8-T0-3481-F
- AZRSB13 : 07570465 b RESISTOR 100K 1% ,225W F TC=04 -100 24546 €4-:1/8-T0-1003F
ARRS14 0 6993454 3 1 RESIGTOR 218K 12 12954 F TO=0+-100 24544 Ca 1/8-TOH- 2153 F
A2RSLS 0770442 ] RESISTOR 10K 1% ,1209W F TC=0+-100 24544 €4 -1/78-TG-30002 -F
A2RYM1b 07570442 9 ‘ RESISTOR 10K 1% . 129W F TC=0+-100 240464 Ca-1/8=T0-1002-F
A2RS17 0757 0444 1 2 REGISHTOR 12.1K 34 125 I 1C=0+-100 24%46 Ca-1/8-TO~121: F
A2R51D 0797-0420 3 4 REGISTOR 750 1% ,12%W F TC=0+-100 240544 C4-1/8-TO-7%51-F
ACRN1Y N6L78-3452 1 1 RCGIGTOR 147K 14 120W F TC=0»-100 24%4¢6 Ce 1/68-TO0-1473 F
A2RB20 01757~0288 1 1 RESISTOR 2.09K 12 1758 F TC=0+- 13100 19701 MFAC1/8-TO--9091 ~F
A2RT21 07%7--0430 3 3 REGIGTOR H.11K 12X 125W F TC=0+-100 24544 Ca L/0-TO-S311F
A2RS22 07570461 2 1 REGIHTOR 68,1 11X 125W F TC=0+-100 24546 G4 1/68-TO- 6012 F
AZRG23 07%57-0242 » REGTOHTOR 101C 1% L 12%W F TC=04-100 24,4¢ CA-1/8-T0-1002 F
ALRI24 07%7-0430 3 RESISTOR 9, 11K X ,105W F TC=0+-100 24044 C4-1/9-T0O-5111-F
AZRE2S 0696- 3429 2 1 REGIGTOR 19.6 1% 120W F TC=0+-100 03886 PMESS -1 /8- TO-19R&F
A2RS24 0 499--802% 9 ” REGIGTOR 6.81 1% 258 T TC=0+-100 £ 0400 06L70-8822
A2XRH27 069006822 4 REGIGTOR &.01 1% ,120W F TC=0+-100 20400 0676-8022
APRI2E 0797-086% & RESISTOR 100K 1% 120W F TE=0+-100 240546 a4 1/8-T6 1003-F
AZRB2Y ©8110-0179 ? 1 WIRE RESG 362 OMM/FT 0205 DIA 203430 81100179
A2RS30 07%7-0280 3 RESIHTOR 1K 1X .1‘.?5!4 F TC=04+-100 24% 44 G4 1/70-T0-1001~F
ARRS31 07%57-0420 3 REGIGTOR 750 14 1254 F TC=04--100 24544 GCa-1/80 TO-751 F
‘ AZRS3D 06983156 4 1 RESGISTOR 23.7K 1% 18548 F TC=0+-100 24046 G4 1/8-TQ-2372-F
ALRLAZ 0628-008% 0 1 RESISTOR 2,.61K 1% 1204 F TC00-100 24544 G4 1/70-TO-2631 F
APRIZA 07576280 3 RESIOBTOR 1K 1% ,125W F TCe0+-100 24044 Ca 1/8-TO-1001 -F
A2RG3S 075971442 9 REGIGTOR 10K 1% ,120W T TCa0s-100 24544 Ca-1/8-TO-1002 F
A2RY3IS 07%7-0401 0 REGISTOR 100 1% ,125W F TC=0+-100 24746 G4 1/8-T8 101-F
ARRS3?7 N670-08164 1 1 RESIOTOR 2.1% 1% 1254 7 TC=00» -100 20400 06980816
ADRS38 07570280 ? RESIGTOR 1K 1% ,129W F TCwu@r-100 24044 Ca 1/8-TO 1001-F
AZRE0D . 04698-3460 1 1 REGIGTOR 420K 1% 1258 F TC=0+4-100 283400 0699 3460
‘ A2RAHD3 2100 -32%2 [ 1 RESIGTOR TRMR SiC 10X £ TOP ADJ 1 TRN 2604810 2100-32052
\ AZRLDA ) 698-324% 0 1 REGIGTOR 20.5K 1% . 1235W F TCa0+-100 24044 A 1/78-TOH-2002 F
A2R610 0757-0465 6 1 RESISTOR 100K 1% .125W F TC»~0+-100 28480 0757.0465
AZRE11 . 0757-0398 4 ] RESISTOR 75 1% .125W F TC=0+-100 28480 0757.0390
A2R(§12 0764-0016 3] } RESISTON 1K 5% 2W F TC=04+-100 28480 0764-0016
A2R613 2100-1431 g 1 RESISTOR-TRMR 10 5% F TC=0+-100 28480 2100.1431
‘ A2R614 0757-0346 2 RESISTOR 10 1% ,125W F TC=0+-100 28400 075/7-0346 \
I
M!T?Sﬂl 049237-80012 | © 1 OUTPUT XFMR 2400 nan3y7 ga012
) ADTI0N 0493780010 | 4 1 OUTPUT XFMR (OPTION 002 20400 NA937-680018
A2TSM 04937-00010 | & 1 XFORMER- SWITEH 2841430 04937-80010
' DTPL 1251-2313 [ 4 CONNEUCTOR-GGL CONT SKT .04 IN-BGEC -GZ RND SeAR0 1301-2313
ASTPENL . 1251 -4947 0 CONNECTOR-BCL CONT PIN ,020-1IN BGC- H2 5HQ 16481 12516947
A2TPLOI 1)91-6947 ] CONNCCTOR-GB0GL. CONT PIN L 020-IN-BUC~-5Z7 S0 20400 1001 6947
AZ2TPLOR 1201--6%47 0 CONNCCTOR: GGL. CONT PIN L 02% IN-DBOC 57 86 2840130 12%1-6947
k . ARG 18202990 0 3 LC-ME74HC 373N 20400 18202998
. A2 s 18203082 ) 2 I MC74NC374N 204060 1020-3002
A21202 1920~3082 S 1C-MC74HC 37 AN 28400 1820 3002
CAUR03 . 18201900 ? ) 1€ ADDR CMOS FULL ADDER 4 RIT BSOS DAY BN
©A2204 10201955 7 IC ADDR CMOS FULL ADDER 4-BTT I.50% Dangepl
)
A2U205 182019595 V4 3 1€ ADDRR CMOS FULL ADDER 4-RIT SO0 METTIN S
ALLR06 liE!Ell-wiZ?}'& . 7 16 ADDR CMOS FULL ADDER 4-DLT S150% CDAQ0BKE
, A2U207 . 1020 -120% V4 1C ADDR CMODG FULL ADDCR 4 DIY JLOBS (:D400OBE
o A21)208 1620-30%0 3 3 L FF CMOG/78HC D-M/8 POS- CDGE--TRTE COM 20480 10270 3050
o ‘ AZ2U20Y 18203050 S T FF CMOS/24HC D M/S POS LDGE ~TRIG COM ©3an0 1020 3050
‘ s AZU210 18203008 4} AC FF CMOS/74NC f)*h/“a POS-EDGE-TRIG COM 203400 10203050
A2U211 047237-10001] O 1 ROM - WAVE FORM 203480 04737-10001
) M&’.U?If_’!\ 1820-19% ‘| © [ TCLCH CMOS G CLOCK QUAD LSS CDAGARNE
ARU2L X S 1020-292% 3 1 10 CNTR CMOG/ - 44C BIN SYNCHRO) 28480 100 0-2920
. : A2U14 : C1820-11192 2] o I0 FF TTL LS D TYPL POS -EDGE-TRIG 01299 GNVALS740AN
,‘: ' - A2uU215 1020- 1112 a IC e 710 LG D--TYPE POS-EDGY - TRIG 0127% SN74LE74AN
; o P ARU1E 1820-1730 b 1 ICFF TTLU LY D TYPE POS EDGE-TRIG COM N129% ON74LS273N
' b A2U217 - 18201145 7 1 IC BFR CHMOS INV HEX 1- INP 31 58% CDAQAYUERE
;‘, . ADU30Y Y 101260508 [ 1 IC CONV 10-B-D/A 16 -DIP C PKG ' na3nG ADGOLLID
‘ R Acu3ne 102460753 3 [ e o AMP LOW DIAS H-IMPD QUAD 14 DIP-C 04713 MCIA00ABL.
}0 , T A2U303 1026 ~0753 3 ) I 0[)’“AHI"’ LOW-BIAG-H- ITMPD QUAD 14-DTP -C 014713 MIZ34004BL.
’ . . A2U304 1826-0962 [ ') 1 IC 0P AMP 1L.OW-BIAD ¥ -IMPD DUAL B -DIP-P L4480 10826-0762
! et N ATU30N 10240779 3 1 IC MULTIPLXR 4-CHAN-ANLG DUAL 1&4 DIV - p. 294505 ADZSO2IN
;, o ‘< Rffl.‘MM 1970--0732 ] 3 0PT0 IGOLATOR LED FJIO/XBIR IF-220MA MAX L0400 HEPL. D731
;; . ,M.’JM&Z I'I?U-'"O’(I!Z.! S OPTO: ISOLATOR LED-PDLO/XGTR IF=20MA  MAX 234014 HEPL-2731
/ o o o o N \, ! B
. ',"‘ ‘{':Q:emna: o 1820-2213 2 1 [C GATE GMDS 0N QUAD 2 -TNP n7014 MH74CION
R K A2IA0A o 18202993 0 . 1C-MC7ANCB7 3N 284610 18202990
P '.!‘6,21.’406 ' : 108260412 1 2 IC COMPARATOR PREON I)IMI...B DIP P PKG 272014 LM3?IN
v S NAA07 o 1020-3269 A 1 IC DRVR CMOS PRPHL G LATCH INPUT QUAD 21900 192032049
/O N AEU4M]“_)‘\ o © 10203169 3 ,v‘ 1€ DRUR CMOS PRPHL G LATCH INPUT OCTL 20480 1020 -316%
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MODEL 4937A ‘
REPLACEABLE PARTS ‘
Table 6-3. Replaceable Parts ‘.
Reference HP Part |c _— Mfr
: . ri Mfr Part Number
Designation | Number |o| Gt Description Code
A2U409 1820-314% 9 IC DRVR CMOG PRPIL GP LATCH INPUT OCTL 20480 1020-31635
A2UA O 10820-316%9 ] 1€ DRVUR CMOS PRPHL GP LATCH INPUT OCTL 20480 18203165
A2U411 10820--316% S IC DRUR CMDS PRPHL GP LATCH INPUT OCTL 28480 1020-316%5
A2UAL2 16820-2924 2 1 I1C~-MC74HCOCN 28400 1820-2924 .
A2U413 1820-1932 ] 1 1€ MV CMOS MONOSTBL RETRIG/RESET DUAL N4a713 M 14S3IBRCP
A2UA14 1990-0732 3 OPTO-ISOLATOR LED-PDIO/XSTR IF=20MA- MAX 20480 HEPL-2731
A2U41D 10260643 0 3 IC V RGLTR-V-REF-ADJ 3/30V T0-92 PKG 20480 1026-0643
A2U301 18326~0468 7 1 I1C COMPARATOR GP 8 -DIP-P FPKG 04713 MCI423P1 ‘
A2U%03 1026-027% L] 1 1€ 70L12A V RCLTR TO-92 04713 ME76LL2ACP
A2U%0 4 1826~0412 1 1C COMPARATOR PRCN DUAL 8-DIP-P PKG 27014 LHMIA9IN
A2US0S 18240544 0 1 V REF B-DIP-C . 064713 MC14030
A2US06 1826-1066 3 1 1C-VOLTAGE RCGULANOR 2A PIN PLASTIC PKG. 28460 16824-1066
A2U601 18260643 0 IC V RGLTR-V-REF-ADT 3/30V TO-72 PNG 203480 1026~0643
A2UL02 18260643 4 1C V RGLTR-V-REF-ADJ 3/30V T0-92 PKG 20480 1820-0643 ‘
A2W 1 50607167 7 CABLE RCVYR INPUT ) 28400 5060-7167
2200-0720 7 L) SCREW- MACH 4-40 312 -IN-L.G PAN-HID GLT wuanon ORDER BY DERCRIPTION
A3 1493760003 1S 1 RECEIVER BOARD AGOGEMRLY 26480 0493760003 .
A3C1 01605332 1 i) CAPACITOR -FXD . 1UF » 20% SOUDC CER 26480 01460-3332
AJC2 0180-0374 3 12 CAPACTITOR-FXD 10UF+-10% 20VDC TA SL209 130D106XP020E2
A3C3 0180-0220 b 1 CAPACITOR -FXD 22UF»-10% 13VDC TA 6209 150D226X? 0156
A3CA 01605332 1 CAPACITOR--FXD . 1uUr +-20% S0UDC CER 20400 01605332 ‘
A3CS . 0190--0374 3 CAPACITOR-FXD 10UF+-10% 20UDC TA 56289 150D1046XP02002
A3CH 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA S6209 150D106X2020B82
A3C7 8160--5332 1 CAPACITOR-FXD ,tUF +-20% S0VDC CER 28480 01605332
A3 0160-5332 1 CAPACTTOR-FXD ,1UF +-20% S0VDC CER 204080 01.0-5332
A3C? 0180-0374 3 CAPACITOR -FXD 10UF -10% 20VUDC TA 562019 150D1046X2020B2
A3C10 0180~0374 3 CAPACITOR~FXD 10UF+~10% 20VDC TA 56209 150D106X202002 .
A3C11 0160 -5332 1 CAPACITOR-FXD .1UF +»-20% SOVUDC CER 28400 014605332
A3C12 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20UDC TA 5L09 150D106XP020 K
A3C13 0160-5332 1 CAPACITOR-FXD .1UF +-20% S0VUDC CER 20400 D160 -5332
A3C14 01605332 1 CAPACITOR-FXD .1UF +-20% S0VUDC CER 204006 0160-5332 ‘
A3C1Y 0140-7332 1 CAPACITOR-FXD .1Ur +-20% S0UDC CER 26460 0160-5332
A3C14 0160-5332 1 CAPACITOR~FXD ,1UF +-20% SOVDC CER 26480 01460--5332
AJC17 0160-5332 1 CAPACITOR-FXD .1UF +»-204 S0VUDC CER 20480 0160-5332
A3C18 0160-5332 1 CAPACTIYOR-FXD .1UF +-20% S0VDC CER 20400 0160~-5332
A3C19 0140-9332 1 CAPACITOR-FXD .1UF +--20% S0VUDC CER 284810 0160-5332 “
A3C20 ‘ 0180-0374 3 CAPACITOR~FXD 10UF+-10Z 20VUDC TA 5L,209 150D1046XP02002
A3C21 0100-0374 3 CAPACTTOR-FXD 1JUF+-10% 20VDC TA Y- Y-V 150010 6X202002
A3C22 0180~-0374 3 CAPACTTOR~FXD 10UF+=-10% 20VDC TA HL209 150D1DEXP02002
A3C23 01605332 1 CAPACITOR-FXD ,1uUF + -20% S0VDC CLR 0400 0160 %332
A3CR4 0160-%332 1 CAPACTTOR=-FXD . 1UF +-20% S0YDC CER 20480 0140 5332 ‘
A3C2S 016035332 1 CAPACITOR-FXD .1UF +-20% S0VDC CER 2084610 D100-5332
AJC24 0160-5332 1 CAPACTITOR-FXD ,1UF +-20% S0VUDC CER 28400 0160 5330
A3C27 0160-222% ) 1 CAPACITOR-FXD 200001 +-5% 300VDC MICA 20480 0160-222%
A3C28 0160-2213 1 R CAPACITOR-FXD 620PF +-5X 300VUDC MICA 20400 0160-2213
AJCR? N160-5332 1 CAPACITOR-FXD 1UF + 20% S0VUDC CER 20460 Q160-5332 ‘
A3C3I0 0160-%332 1 CAPACITOR~-FXD ,1UF +-20% S0VDC CER 201400 01605332
A3C31 0160-%332 1 CAPACITOR-FXD .1UF » 20%4 S0VDC CER 204040 0160-5332
A3C32 0160-3332 1 CAPACITOR~FXD ,1UF +-20% %0VUDC CER 204400 0160-5330 ‘
A3C33 0160-3332 1 CAPACITOR -FXD ,1UF 4-204% S0VDC CER 28480 0160-5332
A3(C34 0160~5332 1 CAPACITOR~FXD . 1UF +-20% S0VDC CER 28400 01460 -5332
A3C3S 0160--9332 1 CAPACITOR-FXD .1UF »-20% S0VUDC CER 28480 0140-5332
A3C36 0160-531}2 1 CAPACITOR-FXD . 1UF +-20% 50VDC CER 60633
A3C37 0160-5332 | CAPACITOR-FXD . 1UF +-20% 50vDC CER gg:}gg %):ggii‘;!)’
A3C38 0|§0-5332 1 CAPACITOR-FXD . tUF +-20% 50VDC CER 28480 0100»533?5
A3C39 0160-0120 3 1 CAPACITOR 2.2UF 50VDC CER 28480 0160 0128
A3C40 01!)0-??32 ! CAPACI.’I'OR{XD AUF +-20% 50vDC CER 28480 0160-5332
A3Ca1 01605332 1 CAPACITOR-FXD .1UF +.20% 50vDC CER 28480 0160-5332
A3CA2 01800374 3 CAPACITOR-FXD 10UF¢-10% 20VUDC TA 6289 150D106X020 1
AJCA3 0160--0374 3 CAPACTITOR-FXD 10UF+-10% 20VDC TH 5689 150D106XP02002 '
A3CAA 0160-%5332 1 CAPACITOR -FXD .1UF +:-20% S0VUDC CER 2034930 0160 5332
AJCAS 01460-5332 1 CAPACITOR~FXD ,I1UF +-20X% S0VUDC CER 204080 0160 -5332
A3CAL 0160-5332 1 CAPACITOR-FXD .1UF +-20% SOVDC CER 2834800 0160-%332
A3CA? 0160-2209 5 1 CAPACITOR~FXD 340PF +-5% 300UDC MICA 284060 0160-2209
AJCAD 0160--3271 7 CAPACITOR~FXD 1200PF +-1% 100VUDC MICA 284810 01460-3291 '
A3CA9 0160—-0210 4 CAPACTITOR-FXD 2400PF +-1Z 300VUDC MICH 20480 140 0210
. AICS0 01603332 1 CAPACITOR -FXD ,1UF +-20% B0VDC CER 203400 0160-%332
A3CS1 01460-3332 1 CAPACITOR-FXD ,1UF +-20% S0VUDC CER 20480 N160 5332
A3CS2 N160-2673 4 4 CAPACITOR-FXD 37200PF + 1% 300VUDC MICA 284410 0160-267%
A3CS3 0160--3291% 7 CAPACITOR-FXD 1200PF +-1%Z 100VUDC MICA 20400 N140 3291 ‘
A3CSA 0160-5332 1 CAPACITOR-FXD . 1UF »-20% B0VDC CER 28480 0160-%332
A3C3Y 01605332 1 CAPACITOR~FXD .1UF +-20X% HOUDC CER 20480 010605332
A3CS?7 N160-329% 1 4 CAPACITOR - FXD S100P +-17% 100UDC MICA 20460 0160 3295
AJICHY 0160-267% 9 CAPACITOR-FXD JP200PF +~1Z 300VDC MICA 28480 0160 267% ‘
AJCHY 0160--5332 1 CAPACTIIOR FXD ,1UF 4--20% HOVDC CER 20400 N160-%5332
A30.60 0160-6320 9 il CAPACITOR-FXD 1700PF +-1% 100VUDC MICA 234040 0160-6320
A3CHT , 01603295 1 CAPACITOR-FXD S100PF +-1% 100UDC MICA 203490 11460-329%
A3CH2 f 01 60~3229% 1 CAPACITOR-FXD S100PF +-1% 100VDC MICA 20400 0160 329% ‘
f ®
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Table 6-3. Replaceable Parts

MODEL 48937A
REPLACEABLE PARTS

CAPACTITOR-FXD 100PI +-5X 100UDC CER

Reference HP Part |c ' . o Mfr |
: A ] n Mfr Part Number
Designation | Number |D Qty Descriptio Code | -
A3CH3 0160-569% " 3 .| cAPACITOR-FXD .1UF » 1% 200VUDC MET -POLYC 28400 0160-5675
A3CHA 0% 605695 9 CAPACITOR-FXD ,1UF +-1% 200UDC MET-POLYC 20400 01605695
AreS 01600218 2 CAPACITOR-FXD 2400PF +-1% 300VUDC MICA 20480 0160-0218
A3CHb 0160-329N Vi CAPACITOR-FXD 1200PF +-1% 100VDL MICA 26480 0160-3291
A3Ce7 0160--5332 1 CAPACITOR-FXD ,1UF +-20% “0VDC CER 268480 0160-5332
A3CHB 01605332 1 GCAPACITOR-FXD ,1UF +-20% SOVUDC CER 28480 01405332
A3CHY D160 -5332 1 CAPACTTOR~-FXD ,1UF +-20% SOVUDC CER 28480 0160-5332
A30C70 0160-5332 1 CAPACTITOR-FXD . 1UF +-20% SO0UDC CER 20480 | 01609332
A3C71 01605332 1 CAPACITOR -FXD ,1UF +-20% S0VDC CER 28480 | 0160-5332
AZ(72 01605332 1 CAPACTTOR-FXD ,1UF +-20% SOUDC CER 20400 0160 5332
A3C73 0160-%332 1 CAPACITOR-FXD .1UF +-20% SOUDC CER 203480, 0160-5332
ABC74 0160-5332 1 COPACITOR=FXD ,1UF +-20% SOUDL CER 20400 0160-5332
AIC7S T 01605332 1 CAPACITOR-FXD ,1UF 4+ 20% SOVDC CER 20ap0 | 0160-5332
AXC26 01 60~5332 1 CAPACTITOR-FXD ,1UF +-20% S0VUDC CCR 26480 | 0100-5332
A3C77 0160-5352 1 CAPACITUR FXD ,IUF »-20% 50VUDC CER 20460 D160-5332
£3079 0160-5332 1 CAPACITOR-FXD .1UF +-20% SQUDL CER 204680 0160-5337
A3CT9 N160-%332 1 CAPACITOR-FXD ,1UF +-20% SOUDC CER /P8480 0160-5332
AZCE0 01 bA-549% 9 CAPAGCITOR-FXD ,1UF +-1% 200UDC MET-POLYC |~ 20480 0160-5695
A3CBI 0160-6405 1 » CAPACITOR-FXD .01UF +-1% 100VC MICA 28480 0160-6405

AZCB2 0160-5332 1 CAPACITOR-FXD ,1UF +-20% S0UDC CER 10480 01605332
AZCH3 D160-533D 1 CAPALTTOR-FXD ,1Ur »-20% SOUDC CER 20489 0160-5332
A3(84 0160-329% 1 CAPACTTOR-FXD S100PF +-1% 100UDC MICA 26400 0160-3295
AZCHS 0166--5332 1 CAPALITOR-FXD .1UF 1+ P0% SOVDC CER , 28480 0160-5332
A3CEs 01605332 1 CAPACTITOR-FXD ,1UF +-20% SOVDC CER 5 20480 1160- 5332
AZLH7 0160-3332 1 CAPACITOR-FXD ,1UF +-20% SOVUDC CER 20480 0146-5332
A3CHY 016015332 1 CAPALITOR-FXD ,1UF +~20% SOUDL CER 26400 0140 -5332
ASCHH 0160-5332 1 CAPACITOR -F'XD L 1UF +-20% S0UDC CER 20480 0160-5332
A3(90 01605332 1 CAPACLTOR-FXD .1Ur *-20% SOUDC CER' 28480 0160 5332
AZC91 P160--5332 1 CAPACITOR-FXD .1UF +-20% SOUDE CRR 20480 01160-5332
ABC2 1605330 1 CAPACTTOAR-FXD ,1UF ++20% SUVDE CLR 2E400 N160 5332
AZCDS S 0160--5332 1 CAPACITOR -FXD . 1UF + -20% SOUDC CER. 28480 0160-%332
A3094 01605332 1 CAPACTTOR-FAD ,1UF +-20% S0VDG/CER 20480 0160- 5332
AICHS N160-1746 5 3.1 CAPACITOR-FXD ISUF+ -10% 20UDC TA 56209 130D156X702082
A3 01801740 5 .| CAPACITOR-FXD 15UF +--10% 20VUDC TA 546289 150D156X202082
A3CH7 N180-1746 5 ’ CAPACITOR -FXD 1%LF+-10% 20VDC TA 56289 150D156X9020 62

. "

AZCIR 0140~0190 7 2 CAPACTTOR-FAD 39PF +-57% 300UDC MICA 72134 DM1SC3IF0T0300WVICR
A3CH9 0140-0190 7 CAPACTTOR-FXD 39PF +-5% 300UDC MICA 72134 PM1SEIP0TG300WVICR
A3C100 DLAD-0167 0 o CAPACTTOR-FXD , 0D2UF +-10% 200UDC POLYE 28400 D160 - 0167
A3C101 01600167 0 "CAPACITOR-FXD ,0B2UF +-10% 200VDC POLYE 20480 01600167
A3C102 01D0-3124 7 'CAPACTTOR-FXD 7Z'iF+100- 20% 300UDC AL 0480 0180-3124
AB103 0160-3291 " CAPACTTOR-FXD 1700PF +- 1% 100VDC MICA 20400 0160-3291
A3C104 0160-0210 y , CAPAL LTOR-F XD .2400PF +-1% 300UDC MICA 206480 0160-0218
AZC10% 01405337 1 7| CAPACITOR-FXD .1UF +-20% S0UDC CIR 20480 0160-5332
A3C106 0LA0- 533D ¥ ¥ CAPACITOR - FXD ,1UF + 20% SOUDC CER 20480 |, 6160-5332
AZC107 01605330 1 , CAPAGCTTOR-FXD . 1UI #-20% S0UDC CER 20480 014L0~-5332
A3C108 D1a0-0197 /[ 8 3 CAPACTTOR -FXD 2.0UF -10% 20UDC TA 56200 150DDPSXP02 1A
CABC109 0160-%5332 |1 CAPACTTOR-FXD . 1UF +-20% SHVDC CER 20480 0140-5332
AZC110 0160- 5332, 1 CAPACITOR FXD . LUF + 20% HOUDC CER 20480 0160-5332
AZC1I1L 0160-0290) 8 1 CAPACITOR-FXD 1S00PF +-10% 200VDC PO YE 26900 01600290
A3C112 01600197 0 CAPACLTOR-FXD 2.2UF v-10% 20UDC TA 54080 1500225X90 20/
A3CI13 0160-6405 1 CAPACITOR.FXD .01UF +-1% 100VC MICA 26400 0160.6405
A3C116 N160-5332 1 CAPACTITOR-FXD ,1UF +-20% S0UDC CER 20480 Ble-5332
AZC117 01605332 1 CAPACTTOR-FXD ,1UF +~20% SO0VUDC CER 20400 0160 5330
A3C118 D160- 2213 1 CAPACITOR FXD H20PF +-5% J300UDC MICA 28460 0160-2213
AXC11Y 01605332 1 CAPACTTOR-FXD L 1UF +-20% S0VDC CIR 20400 11605332
A3C120 01603332 1 CAPACLTOR -FXD , IUF +-20% BOVUDE CER 20400 0160-5332
A3C121 0160 6405 1 CAPACITOR-EXD .01UF +.1% 100VC MICA 20400 C160. L0
A3C122 0160-6405 ' CAPACITOR-FXI .0IUF +-1% 100VC MICA 26480 D160-GA0!
ABCI23 6180-0197 8 CAPACTITOR~FXD 2.20E+~10% 20VDE TA 56,209 150D225XP020A2
ABC1D4 D160 5330 1 CAPACTTOR XD ,1UF »-20% SOVDC CER 204030 0160 5332
AZC129 01605332 1 CAPACTTOR-FXD ,1UF +-20% SOVUDC CER 20480 0160- 5332
A3C120 D160 -3330 1 CAPAGTITOR -FXD L 1UF +-20% S0UDC CER n0400 0160-%332
A3C127 0160-%330 1 CAPACTITOR~FXD ,1UIN +-20% S0UDC CER 2p4810 0160-5332
A3C128 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VC MICA 20480 0160-6405
A3CI29 31800197 8 CAPACITOR-FXD &, 2UF +-10% 20UDC Th 56069 150D225X9020A2
A3C130 0160-6405 1 CAPACITOR-FXD .UIJF. +-1% 100VC MICA 28480 0160.6405
A3C131 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VC MICA 28480 0160-6405
A3C132 0160-6405 | CAPACITOR-FXD .01UF +-1% 100VC MICA 28480 0160.6405
AXCIZE 01605330 1 CAPACTITOR-FXD ,1UF +-20% S0VDL CER 201480 0160- 5332
A3C13e 0160-5332 |1 CAPACITOR -FXD , 1UF +-20% SOUDC CER 26480 D160-5332
A3C135 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VG MICA 26480 0160-6405

A3CL 36 0160--5332 1 COPACTTOR FXD ,1UF »-20% SOVUDC CER 26480 0150-3332
A3C137 0160-6320 9 CAPACITOR.FXD 1700PF +-1% 100VDC MICA 20400 01666320
A3CI30 D160-4001 7 ] COPACTTOR-FXD 1000 »-5% 100VDC CER 261460 0160-4801
A3C13Y 0160--4801 7 26400 0140-4801
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Table 6-3. Replaceable Parts ‘
Reference HP Part |c Q _ Mfr .
. A t Description Mfr Part Number -

Designation | Number (D y P Code '
AJC140 0160-5332 ‘1 CAPACITOR -FXD .1UF +-20% S0VDC CER: 208480 w16 0-3332

A3CR1 1901-0518 3] 6 DIODE-5M SIG SCHOTTKRY 23480 1901—0518
AJLR2 1901-0518 2] DIODE-6M SIG SCHOTTIKY 20480 19010918

AJCR3 1701-0518 ] DIODE-CH BIG SCHOTTKY 234030 1901-0518 !
AJCRA S 1901-0%18 2] DIONE-GSM SIC SUMOTTIKY 204830 19010518

A3ICRYS 19010040 1 3 DPIODE -SWITCHING 30V S0MA NS DO-3% 28480 17201-0040
A3CRS 1901-0040 1 PTODE-SWITCHING 30V S0MA 2N3 DO -35 20400 1901-00440

A3CR7 1701+0376 [ 4 DICDI-GEN PRP 35V 50MA DO-35 L8480 1901-0376
A3ZRS 19010040 1 DTODE-SWITCHING 30V S8MA 2NS DO-35 204830 1901-00410
AJCRY? 1901-0374 [ DIODC-GEN PRP 33V S0MA DO-35 203480 1901-0376
AJCR10 1901-00%50 3 DIODEC-SWITCHING 80V 208MA 2NS DO- 3% 20460 19010050
A3CR11 1961-00%50 3 DIODE: GWITCHING 80V 200MA 2NS DO-30 34010 1901-0050 ‘
AJZCRI2 19M1-00%0 3 DIODE -SWITCHING 80V 200MA 2NS DO -39 20400 19010050 )

AJICR13 192010050 3 DIODE -SWITCHING 60V Z200MA &NE DO-35 201480 1201-0030 : o
AZCRIA 1901-~-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 201680 1901-0050

ABCRIS 19010510 8 DIODE OM SIG SCHOTTKY 20400 1901-0510
A3CR1S 1901 -05189 [3] DIODE-SM SIG SUHOTIKY 28480 19201 -05168 ‘ ‘
A3CR17 19010376 [ DIODE-GEN PRP 33V 5S0MA DO 33 284680 19010376
AJCRIB 19201-03764 [ DINDE -GEN PRP 3%V SuMA LO- 35 284840 1901 -0370
A3E1 1200~-0173 3 INBULATOR-XETR DAP-GL 20480 12000173
A3E2 1291-43960 1 K4 CONNECTOR SHUNT -4 POSITION 201480 1251--439¢6
A3E3 1251-7158 7 1 SHUNT-DIP 10 POSITION DUAL INLINE 284680 1251-7158
A3T2 1231-7134 9 CONNECTOR A-PIN M POOLGT TYPIL 2840810 12%1-7134
AT 12%51-5%063 ] CONNECTOR G-PIN M POLT TYPC 2480 1251-5063
a3Jut 12380141 a8 JUMPER-REM 204030 1250-0141 ‘
A3IL2 _ 12960~0141 8 JUMPER- RCM 20480 12580191
AJZJUS01 1200-04639 4] K SOCKET-IC 20-CONT DIP DIP-GLDR 480 C1200- 0629
AJTUBNZ 1200-063%9 [ 4] GOCKET -1C 20-CONT PIP DIP-OLDR 260480 1200-0639
A3 TJUL0Y 1200~-0607 0 1 SOCKET-1C 16 CONT DIP DIP-GLDR 20480 12000607
AIMP1L N3IB0-11%7 ) 2 SPACER -SNAP-IN .25 IN LG, .31 IN A/F nno0o0o GORDIER BY DEGCRIPTION ‘
AZMP2 DR60~0002 & 2 NUT-HEX-DDBL~CHAM 4-40-THD . 062~ IN-THK 204830 22600002
AIMP3 2260-0002 b NUT-MEX DD, -CHAM 4-40-THD . 062 TN THK 203400 22600002
AIMPA 20600009 3 2 NUT-HEX-W/LKWR 4-40-THD ,(194-IN-THK poveo ORDER PY DESCRIPTION
A3IMPD 2260--0009 3 NUT -HEX-W/LKBR 440 -THD , 0724 IN-THK o000 ORDER BY DEGCRTPTION
A3Q1 10%4-0810 2 1 TRANSISTOR NPM 81 PD=H2SMW FTe=200MHZ 20400 10540810 “
A3R1 N7S7--0444 1 REBTIITOR 121K 172 1250 [ TC=0+- 100 245446 ca /101212 F
AJZR2 0698-31%% 1 b RESISTOR 4.64K 1% ,125W F TC=0+-100 248546 G4 1/70~T0-46LAL-F
A3RA4 0690-447% {) ] RESIGTOR P.74K 1% 1290 F TC=0e-100 03606 PMRESS- 1/8-TD-9761-F
A3ZRI 0797-0199 3 RESIGTOR 21,50 12 1250 F TC=0+-100 240,46 €4 1/ 70219 F

A3RS 07%7- 06197 3 RESISTOR 21.%9K 174 1254 & TC=0+-100 4544 CA 178 TH 2152-F
AJR7 06963157 3 RESISTOR 19.61 1% ,105W F TC=0-100 245406 Ca-1/70-T0 1900 -F

A3RGB NeP0-3157. 3 RESIOGTIOR 19,0 1% ,129W FF TC=0+-100 24%4¢ C4 1/0-T0- 1962-F
A3R9 0757—0420 3 RESTOTOR 7%0 1% . 12%W F TCa0+-100 24540 c4~149»10m751-r
AJR10 0757- 0442 1 RESIDTON 10K 1% 1254 F 1C=D0¢-100 24%46 Ca - 1/B3-TH-1002 - F )
AZR11 0757-0438 3 RESIOTOR %. 11K 1% 12%W F TC=0+-100 24048 4 1/8-TOH S111-F
ASRI2 0757 0420 3 RESIGTOR 750 1% 1208 7 1C=0+ 100 24%4¢ a4 1/6- 10751 -F
A3R1Z 07570442 9 RECSIGTOR 10K 12 .125W F TC«04-100 245,46 8 -1/8-TOQ-1002-F
A3R1S N678~-6360 [ 3 RECTIOTOR 10K 1% ,129% F TC=00 235 3400 0698~ 6360
AJRIY 04H98-6320 3] 2 REGISTOR SK 12 12%W F TUw=0+ -0 178068 PHMISS-128--T9 5H001-B

ASR14 0698-3152 [¢] RESIGTIOR 3.48BK 1% . 12%W I TC=0+-100 24545 Ca-1/0--TO 3481-F
A3R17 0690~-31%3 9 1 RESTHTOR 303K 1% .128W F TC=al+-100 cAN6 4-1/8-T0-3031Y F
AJIRIOB NHP6-6320 4] RESISTOR %K 1% 1258 F TC=0+ -23 N800 PMESS-1/8-79-5001- 1
AJR1Y 06996360 & RESISTOR 10K 1% A% ¥ TU-0¢ =20 20400 D68 L3060 ‘
A3R20 N797--0442 ] RESTSTOR 10K 1% . 125%W F TCs04- 100 24346 Ca 1/768-TO-1002-F
A3R21 046H78-6360 [ RESIOTOR 10K 1% L125W F TU=0+-2% L0980 0650-6360
AJRD? 07570401 0 REGIGTOR 100 1% . 12%W F TC=0+-100 4546 Ca 1/8-T0-101-F
AJR23 0757-04%3 2 1 RESISTOR 30.1K 1X 1208 F TC=0+-200 2AT a4 Ca 1/70-T0-3012-F
AJRZ4 0757 0A%S 4 1 RESISTOR 364.5K 1% ,12%W F TC=0+4-100 24% 464 C4-1/8-TO-3652F
AJR2Y 0257-0414 7 RESISTOR %11 1% ,125W F TCw04-100 24544 Ca 1/70-TO-D11R-F
A3R26 0470 -6360 [ RESISTOR 10K 1% 12%W 7 TC=00»- 2% 20400 0678 6360
AZR2? 0676“&360 [y REGISTOR 10K 1% 12098 F TU=0+-20 204600 06986360
AJR2B 075970416 7 RAESIBTOR S11 1% 1200 I TC=08-100 2A%A46 ca 1/0-T0-S110- F
AZR29 0698-31%5 1 RESISTOR 4.64K 17 128W F TC=04-1040 L4096 C4a 1/8:-T0 4L41 F
FSIR 30 06980 -315%0 Y 1 RESIHTOR 2.37K 1% 105W T TG0+ =100 0966 Ca-1/86-TH 2371 ¢
A3ZRIN 0757-0424 ? 1 RESISTOR 1.1 1% L 12%W F TC=0+-100 04%96 4 1/8-T0- 1101 ~F
A3R32 N6RO-750% ? 1 RESISTOR 316.2 1% 1258 F TCs04-2Y 19701 MEFAC1/03--TR -316R2-k
ASRIZ 06986447 0 N | REGISTOR 683.0 1% 1256 I TC=0 2% 213400 0&Y0- 6447
AJR3A 16786444 9 1 RESIGTIOR 2,162K 1% ,12%W T TCms-0% 210400 0673-6446
AZRIS 0 698-6HA4% 8 3 REGISTOR 6.830K 1% .125W F TC=04-20 20480 06921 -H A4S
AJRIL 0698--8630 S Q RESIOHTOR J.16K 1R .135U [ £ =Y | KA 20480 06908636
AJIRI7 NH78- 6445 0 RESISTOR &.030K 124 1258 F TCa0+- 23 L8460 0&Y8- 644
A3RI8 0'72572-0430 7 3 RESIGTOR S1,1K 1% ,12%W F TC=0+-100 Q4H94 4 1/78-T0-3112 -F
A3RJY 0757--0401 [1} RESISTOR 100 1% . 125%W 1° TC«0e-200 24044, ca I/U“10w101 [
ASRA0 0757-043%) 7 RESISTOR %51.1K 1% . 129W F 1C=0+-1040 24346 Ca 1/8-TH-H5112 -F
AJRA1 07%7--0401 0 RESISTOR 100 1% 1298 F TG=00-100 LY TS C4 1/8-T0-101-F




F MODEL 4937A
' REPLACEABLE PARTS
‘ | Table 6-3. Replaceable Parts
‘ Reference HP Part |c . Mtr
- : A ription Mfr Part Number ;
. Designation | Number |0 Qty Descriptio Code - :
A3RA2 1698-349" 4 RESISTOR 6, 04K 1% .12%W ¥ TC=0+-100 24546 C4 1/8-T0-H0AR-F
A3RA3 0698-3154 2 1 RESISTOR 14,7K 1% 1258 F TC=0+-100 24546 T4 1/8-T0-1472-F
AIRAS 0678-3152 8 RESISTOR 3,48K 1X 1258 I TC=0e-100 245464 C4-1/8-T0~-3401 -F
AJRAG 07757-0280 3 RESIGTOR 1K 12 ,125W F TC=0+-100 D454 C4 1/8-T0-1001-F
' A3RAL 0757-026¢ 3 RESICTOR 1K 1% .12%W F TC=0+-100 24546 CA4-1/8-T) 1801 -F
AIRA7 07370442 9 RESISTOR 10K 1% .12%W F TCx=0+-100 D45 Ca-1/8~T0-1002-F
AJRAB 0757- 0465 b RESISTOR 100K 1% .12%5W F TC=0+- 100 24546 C4-1/68-T0-1003-F
A3RAT 07%7-0279 0 4 RESISTOR 3,16K 1% 1250 F TC=04-100 ] . . [ 24546 £4-1/8-10-3161-F
A3RS0 0737-6200 3 RESIGTOR 1K 1% .122W F TC=0+-100. (|| 24546 4-1/8-10-1001 -F
‘, A3RS1 0757-0279 0 REGISTOR 3,146K 312 12356 F TCa0+- 104/ A panaly C4-1/8-Th- 31061-F
1] [ ,'
ARS2 0757 -0200 3 REGIGTOR 1K 1% 1238 F TCade-100 24546 €4 1/68-TD-1001-F
A3RS3 0698-34%1 0 1 PESICTOR 133K 1% 1256 F TCa0+-104 . 24%46 £4 1/8-T0 1353-F
AJRTA 0757~ 0459 7 RCSIGTOR S1.3K 12 125U F 'rc.=oo-xv(o 24546 C4-1/0-T0-S112-F
‘ 4R35 0757~-0280 3 RESIGTOR 1 1% . 125W F TC=04-200 1 DA546 £4-1/8-T0- 1001 -F
A3RSS 07570442 9 RESISTOR 10K 1% . 125W F TC=0v-1007 24344 L4 1/B-TO- 1002 F
Y oyt
AJRS7 0757~027% 0 RESISTOR 3.16K 1% 1234 F TCA0+ 100 24546 £4-1/8 T0 %161-F
AZRSD 0757-0279 ] REBISTOR 3.16K 1% 1250 F TG200-100 | 24346 €4 1/8 TH-3161-F
‘ A3RS9 o 17%7-0280 3 RESISTOR 1K 1% . 12%W F TCaB4=100. S opanes Ca 1/0-T0 1001-F
A3R60 0737-0280 3 REGISZTOR 1K 1% .125W F TC=04 100 y 24544 C4 1/B-T0 1001 F
A3R61 0498-56360 b RESISTOR 10K 1% ,12%W F TC=0+-25 20400 DLYD 36D
AIRG2 04670 -7047 6 3 RESIGTOR 1.111K 1% ,100W F TE=06-0% 19701 MITACE/B-T9- 1111R K
A3R63 0698-8638 5 RESISTOR 3.146K 1% .125W F TCad»=-25 20400 060638
A3RLA DL70-6A445 a RESISTOR 6.0B3CK ,1% .125W F TC=04-025 | 28400 DOPO- 6445
‘ A3RSS 0698-6360 6 RESISTOR 10K 1% 1258 F TC-0+-2% D6B400 0658 6360
A3RGLS 0670-7847 6 RCSIGTOR 1,111K 1% .123W F TC=0¥-2%0. 0 ! w;m MFAC1/0-T?-1111R-H
. DRI ST
AIRL? 2980360 b RESIGTOR 10K .17 1258 F TCe0+-25 . L) aveno 0690-6360
A3R6E 0698--7847 6 RESISTOR 1.811K 1% .125W F TC=01 25 19701 MraCL/0-TY 11118 B
' AJRAE9 0698-4471 b 1 RESISTOR 7.15K 1% 1254 I TCad+-1480, | ranas C4 1/8-T0 2101 -F
A3R70 06704202 1 1 REGISTOR 6,B7K 1% . 1258 F TC=04-100 24544 €4 1/0-T0-0871-F
A3R71 0757-1093 8 1 RESISTOR 3K 1% .12%5W F TC=0+-100 24544 €4 -1/8-T0-3001-F
A3R72 06733490 5 1 REGTGTOR B.6&K 12 .120W F TC~04-100 24%46 CA-1/8-T0-B6061 -
' A3R73 0698-8850 3 1 RESBISTOR 41,90 ,1% 1234 F TC=0+-25 DOA0 0650 -9050
A3R74 0678~ 6343 Y 1 REGESTOR 9K . 1%  105W F TC=04- 2% 73400 0650 6343
A3R7S 86986964 s 1 RESISTOR 49.5K 1% .125W [ TCed+ 25 20460 1690 4904
AJR76 0699-10%2 5 ' RESTSTOR 146K 1% 1250 I TC20+--05 28400 06791032
A3R77 06968-000% 8 1 REBSIOSTOR 10,350 1% . 125W F TC=0 -0 28900 0699 - 800%
AIR78 0698- 6425 6 1 RESTSTOR 6K L 1% L1250 F TC 0105 28480 0690- 605
AJR?9 0699~-1051 4 1 RESISTOR 92.8K 1% . 120W F TC=0» 20 Q900 (TR T | D |
AJRBO N&9B--6477 b 1 RESIGTOR 5%, 67K O0% L 12%W F TC=0+ 50 20430 G208 A7
A3RB1 0RO 1178 4 1 RESISTOR S, 62K 14 12950 F TC=0+-00 20480 0699-1176
A3RB2 N699- 0722 A 1 REGISTOR 23.7K 1% . 10%W F TC=0 08 206480 DOYY- 0700
.. AIRB3 046986423 I A RESISTOR 31,251C 1% 100w 1 TO=0r - 20 S0an0 0691 -6423
AJREA 678 -6423 2 RESISTOR 31.29K 1% 10%W 17 TG00 00 8410 6728~ H423
AJRES 0°7357-0445 [ RESISTOR 100K 1% L1208 F TE=0+- 100 L4796 Ca 1/8-T0- 1003 -+
A3RG6 06983155 1 REGIGTOR A4, 64K 1% 1050 [ TC=0+ 100 24546 4 1/0-TO-4641 F
"\ . '
m.w&? 1698-3155 1 RESISTOR 4,64K 12 . 12%W F TC=0+-100 4540 G4 1/70-TH ALAL F
a_a:paa 0698-3155 1 RESZGTOR 4, 64K 1% L1250 I TC=00 100 24%4 4 1/0-T0-4690
AJREBY9 0698--3155 1 RECSISTOR 4,641 1% ,10%8 F TO=0+-100 D47 04 Ca 1/78-TH 4641 F
A3RP0 06706467 4 2 RESISTOR 16.9K 1% ,12% [ FCa0+-50 20480 D690 (ALY
ABRN 06988799 9 1 RESISTOR 21.51 1% 1254 I° TC=0+ 25 03480 1690 -8799
AJIR?2 n6YB-7382 4 | RESISTOR 103.9K 1% 125 T TC=04-%0 19701 MFACT1/8 T2-103%2-
A3R93 0984002 9 1 RESISTOR 5K 1% ,125W F TC=04-100 4544 C4 1/8-T0-5001-F
A3RP4A 07570463 4 1 RESIGTOR D2.5%K 1% 1050 F TC=0e-100 24546 C4 1/8-TO-025) -F
A3R9S 0699-76%0 1 1 RESIGTOR 9.4551 1% 1250 F TC=04-05 19701 M 4C1/8-TY P455R-R
A3RP6 0676--7934 o 1 RESISTOR 12,1K 1% 1054 F TCxb+-2% 17701 MIACE/B-TY 1210 B
‘ A3RF7 0757-0290 - 1 RESISTOR &,19K 1% L1256 F TC=0+-100 19701 MTACL/B- TG 4191-F
A3R98 07%7-0416 7 RESIGTOR S11 1% . 12%W F TC=04-10D D4%44 £4-1/8-10-511R-F
A3R9Y 07%7-041b 7 REGISTOR S11 1% .125W F TO=0r-100 24046 CAa 1/78-T0-511R-F
AJR100 ) 0757- 0864 2 2 RESTOHTOR 301K 1% ,SW F TCw0y 100 20400 07%7 - 084
A3R101 07570844 9 RESICTOR 301K 1% ,SW F TCw0r-100 20400 0757 0064
‘ A3R102 2100 -3082 0 3 REGIGTOR-TRMR ©K 10X C TOP-ADY 17-1RN 20480 2100-3000
AJZR103 0757 -0200 3 RESISTOR 1K 1% .12%W F TCw=0+-100 24546 4 1/0-T0- 1001 F
AJR104 0737-0278 ? 1 RESIGTOR 1.768K 1% 1254 F TCshe 100 24546 Ca 1/8-T0 17817
ASR1I0G 0498~0083 8 1 RESISTOR 1.9601C 1% 12058 F TC=0+-100 AL BT Ca-1/0-TO-1901 -F
A3R106 2100-3882 8 REGISTOR-TRMR 2K 10% C TOP -ADJ 17 TRN 20400 2100- 3002
‘ A3R107 0757 -0446% 6 RESIGTOR 100K 1% 1258 F TC=0+-100 24544 Ca 1/0-T0-1003F
A3R108 0698--0084 9 RESIGTOR 2.1%K 1% L1258 F TC=00 100 D2A544 £4 1/0-T0-2151 -F
A3R109 07%7-0274 5 1 RESISTOR 1,210 1% 1258 F TC=0+-100 24546 Ca 1/8-TD-1211 F
AIR110 D678-8850 1 1 RECSIGTOR 12,4K 1% ,125W F TC=0+ 25 26400 98- BH5H
AsR111 0699~0164 e 1 RESISTOR 738.5 1% 1258 F TC=0+-25 20480 16970164
. A3R112 D67H- 4430 7 4 RESIGTIOR 1%5.8K 1% . 125W F TC=he-100 DA540 CA-1/8-TH 1502-F
AJR113 0698 -44680 7 RESISTOR 15,81 1% 1258 F TC=0+-100 D4%AL £4-1/8-T0- 1502 F
A3R114 0698~4480 ? RESISTOR 1%.8K 1% 1256 F TC=0+-100 24%46 €4 1/768-70-1582-F
{ A3R11S 1698~ 4480 Vi RESIGTOR 15,.8K 1% 1250 § TC=04-100 24544 €4 1/8-10-1302-F
' AJIR116 0678 -3440 7 1 REBIGTOR 176 1% ,120W F TC=0+-100 243546 Ca 1/8-TO-196R-F
o o1
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' Reference HP Part |c e Mfr
Designation | Number |D Qty Description Code | Mfr Part Number
AJR117 07%7-0401 ) RESISTOR 100 1% ,12%W F TC=0+-100 24344 CAa-1/8-T0--101-F
A3R118 16498-3409 8 1 RESISTOR 2.37K 1% ,5W F TCw0+-100 213400 690~3409
A3R119 0737-046% 6 REGSISTOR 100K 14 ,12%W F TC=0+-100 24544 C4-1/8-T0-1003~F
AJR120 0 6990388 0 f RESISTOR 18,171 1% 12508 F TCa0+-2% 28480 1699-05840
AJR1I21 06990587 ? 1 RESIGTOR 12.716K 1% 1258 F TC=04 23 28480 014990587
AR 122 01699--0585 7 1 RESISTOR 240 730K .14 1258 F TCwl-29 28400 0699 -030%
A3R123 - 0498-63460 b RESISTOR 10K .17 12058 F TC=0+-20 20480 0678-6360
A3R124 0699-0506 a8 1 RESISTOR 186.3650 1% 1200 F TC=0+-23 20480 04L599--05040
A3R125 0698-6467 4 RESISTOR 16.2K 14 1254 F TC=0+-50 28480 0698-6467
A3R126 0 698~4360 b RESISTOR 18K 1% ,12%5W F TCa0+-23 29400 16906360
AJR127 0679- 0508 0 RESIBTOR 10.171K 1% 1204 F TC=00-23 26480 1679-0588
A3R128 04699~0%87 1 2 RESISTOR 34,3340 1% 1208 F T0s04-200 20480 0699 -05%89
AJR129- 06990369 1 REGISTOR 34.334K .17 . 12%W F TC=0e-20 20480 N629-0509
AIR130 0757-0289 2 1 RESIGSTOR 13,31C 1% ,12%W F TU=0+-100 19701 M- ACt/8-T0- 1352-F
AJR1II 016790390 4 3 RESIBTOR 15.730K 1% 1250 [ TC=04-25 268480 016290590
AJR132 o 06986360 &6 I RESISTOR 10K 1% 1200 F TC=0+-20 20480 0698 6360
A3R133 ! 06906360 b , RESISTOR 10K 1% 1234 |7 TCm0+-2% 20480 0698-6360
ABR134 0698~-6340 ) gy RESISTOR 10K 1% 125W F TC=0+-205 28400 016720-6360
AIR13Y ! 06770590 4 ! RESISTOR 15.7%0K 1% 1258 F TC=a0v-20 20480 0699 -2590
AJR126 0699-0600 7 "1 RESIGTOR 108.502K 1% 1258 F TC=00 25 204400 1655 0600
AIR137 0699 -0%92 b fo RESISTOR 7.741K 1% . 120W T TC=04 0 20480 0679-0%592
A3R138 0698-6360 b / RESISTOR 16K 1% 208 F TCa0+-25 210400 1698-63060
A3R137 0678 -3453 2 RESISHTOR 128K 1% 20HW F TG0+ 2100 24346 €4 1/8-TD-1963-F
AJR140 0 699--0593 7. s RESISTOR 13.66%5K 1% 120U F TC=0+-25 26480 06929- 0593
A3R141 0679-0373 7\ REGIGTOR 13.6659K 1% 1208 F 1€=0+-25 20480 06997-0593
A3R142 07570443 0 RESIOTOR 11K 1% . 12%W F TC=0+-100 247,456 Ca-1/8-TO-1102-F
A3R143 0699-0591 5 RESISTOR 140.150K, 1% ' 22400 0699-0591
AIR144 0698-h340 6 RESIGTOR 10K 17 1208 F TCwmh+- 25 20480 069063610
AJR208 2100-3883 K4 4 RESIGTOR-TRMR K 10%  TOP-ADJ 17-TRN 20480 a100-3083
A3R309 2100-3882 8 REGISTOR-TRMR OK 10X C TOP-ADY 17-TRN *nano 2100-3082
AJRI03 1610--0201 K4 o NETWORK-RES 10 SIP100,0K OIM X 9 T2 210A104
AJR308 21003881 7 RESISTOR-TRMR 500 10% C TOP-ADJ 17 -TRN Lo 400 2120 3881
ASRHGT0 21003683 9 RESIGTOR -TRMR 3K 10% C TOP-ADI 17-TRN epan0 2100-3093
A3R704 2100-3883 9 REGISTOR-TRMR SK 102 € TOP-ADJ 17-TRN 20400 2100 3803
ASR711 21003083 9 REGTIOTOR TRMR 2K 10% € TOP-ADY 17-TRN 26480 2100-3883
A3T1 »100--3489 8 1 TRANSIORMER 28400 ?100-348%
A3TP1 12516947 0 CONNECTOR G6L CONT PIN L 02%-IN-BSE-S5Z GG ] 20480 SL1-6947
AJTP2 1291-6947 0 CONNIZCTOR: SGL CONT PN 025 -IN-BUC-27 8Q 20400 12016947
A31P3 1251-6947 0 CONNECTOR-GGL. CONT PIN L 00% TN-RGC-sZ2 O0 70480 CB1-6P47
AXTPS 1251-4947 0 CONNECTOR-SGL CONT PIN | G2%-IN-DBOC -G SQ anas0 12516947
AJTPS 1201--6947 0 CONNECTOR SGL CONT PIN 005 IN-DGE-52 G0 203480 1251 -6747
AJTPS 12316947 0 CONNECTOR--GEL CONT PIN 020 -IN-BBC- 82 SQ 20480 1201-6947
AJTP?7 12516947 0 CONNECTOR- SEL CONT PIN 025 -IN-BGC-8Z 60 28480 12616947
AXTPY, 12516947 0 CONNECTOR~SGL. CONT PIN 025 -IN-DISC-32 SQ 204810 12%1 6947
A3TIP10 "1201- 6947 0 CONNECTOR-SGL CONT PIN L D20~-IN BOC-3Z 50 213480 Q616947
ASTPL 12516547 0 CONNECTOR: 6Gl. CONT PIN 025 -IN-DSC-GZ SQ N11480 1251 6947
AtIPL? 12016947 0 CONNECTOR SGL CONT PIN L O0N- IN-KGC 62 G/ RuiLig] 1291447
ABTP13 1251~ 6747 0 CONNECTOR-SEL CONT PEIN 020 -IN NSC-G7 5Q 20400 1E31--6947
AYIP14 1231 6947 0 CONNECTOR -GGL CONT PIN D25 IN-TREC-G7 LR 2480 172516947
AJTPIY 1251~ 6947 ) CONNECTOR-SGL CONT PIN L 02%-IN- EG0- 67 6@ | 28480 V916947
AlTIP16 1251- 4947 0 CONNFUCTOR: SOL CONT PIN L 02%- 1N -BOEC- 57 50 2B400 1001-67P47
: )
AJZTP17 1251-6947 0 CONNECTOR-GGL CONT PN L 02% -IN BSC- 57 S§ 20480 21 -6947
A3ULD0 1020- 2326 £ 1 ICXLTIR CMOS TTL-TO MOS NEX 04713 MC1Aa%04ARCE
ASU101 1026-0742 0 1 1C V RELTR-V-REF -FXD 10V TO 5 PUG 28400 10260742
AJUL03 1026-1071 0 ¥ IC OP ARP PRON D-TO P9 PKG Q0480 1H26-1071
AJND0%S 1026-1071 0 1C 0P AMP PRUN 6-TO 99 PKU ) 2614810 1806 -1071
A3UL07 1826-1071 0 1C 0P AMP PRUN 0-T0- %% PKG 20480 1006-1071
AJL08 1026-091% 9 7 LC 0P aMP LOW-BTAS H-TMPD B-DIP-C PG 01090 TLOALTG (PER HP DUWGE)
AJ2OD 10L6-1071 0 1C 0P AMP PRON 0 -TO--P9 PRG 28400 1620 1071
AlU201 1020~ 1310 3 1 T0 MULTIPLXR 8 CHAN-ANLG 14 DIP-P PRG ALNON GDANTIBLE
AJU20Y 1826- 1071 0 IC L AMP PRUN B TO 99 PKE 20480 18061071
AJU206 1020--172% 9 @ IC MULTIPLYR ANLE 16-DIN P PKG 17056 DLGONCT
AJI207 1826-07%3 3 IC 0P AMP 1.OW BIAG H-1MPD QUAD 18 -DI1P-C 04713 MCIA004RL
AJL300 1626-00624 7 1 0 CONV V/FREQ 14 DIP-P PhE 8173 VFLIOKP
AL3NL 1026--0705 1 4 IC 0P AMP LOW RTAL-H-1MPD DUAL O D1P-C 01297 TLO72ACTG
A3LI03 18260136 8 1 1C COMPARATOR G WUAD 14-DIP-P PUGC 0129% LM33N
A3U304 1026-0915 ? TC 0P AMP LOW ITAG-H TMPD 3-DIP-C FKG 01295 TLOZ71ACSG (PER HP DUWG)
AIN30H 10260913 9 (COr AMP LOW-BLAS-H-IMPD ) DIP-C PKG 01295 TLOZ1ACTIG (PR HP DWG)
AIUA01L 1826- 0763 1 1C 0 AMP LOW-EIAS M- IMPD DUAL. 0-DIP C 01295 TL0726CT6
AJLIA02 10200939 ) 2 10 FF CMOS D-TYPD POS-EDGE-TRIG DUAL LGNS 1 €040 3L
A3U403 162012241 4 1 IC MUXR/DATA-SEL CHOS 0-TO 1-LINE O-INP 3585 D451 2KE
A3LA04 1126-0713 9 1C 0P AMP LOW-BIAS-H-IMPD 8 -DIP-C PR 01295 TLOZ1ACTG (PER HP DWEG)
A30A0% 1326-0740 8 4 IC HWITCH ANLE DUAL 16 DIP € PKG 32293 INS0A3CDE
AJLANG 1826-0208 3 3 IC 0r AMP GP 8 DLP-P PG Q7014 LMITON
A3UAD7 10:20-1723 4 TC MULTIPLXR ANLG 16 DIP P PKEC 17856 DGSHDBCY
AJLA0Y 1826~0753 3 IC 00 AMP LOW-BIAS ‘H-IMPD QUAD 14 DTF -C 04713 MC 3400401
A3U410 1026-0703 1 IC OP AMP LOW BIAS H-IMPD DUAL B-DI1P C 01295 TLO72ACTE
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Table 6-3. Replaceable Parts

MQDEL 4937A
REPLACEABLE PARTS

Reference HP Part |c Q _ Mfr L
. A t Description Mfr Part Number,
Designation | Number [D y . P Code ALY
A3UA11 10260915 9 1C OP APP LOW -PIAS-H-TMPD B-D1P-C PKG 0129% TLO71ACIG (PER HP DMG) . {ag“f;
A3US03 1620-19%6 8 1C LCH CMOS COM CLOCK QUAD .59 £DA0A2BE SRR
A3US04 1820-19%6 0 1C 1.CH CMDS COM CLOCK GQUAD 58S CD40A2RE o
AZUS0S 120-1956 9 10 LCH CMDS COM CLOCK QUAD SHS CDA 0 42BE
AZUSDS 1820-1956 7 IC LCH CMOS COM CLCCK QUAD ILEOS CDA0ADLE
A3US07 1820-1956 ) 1€ LCH CMOS COM CLOCK QUAD WB05 CDA042BE
A3US00 1026-0208 3 1C OP AMP CP B-DIP-P PKG 27014 LM310N
A3US09 1£326~1047 0 1 IC OP AMP PRCN B-DIP-C PKG 28400 1824,-1047
A3US10 1826--078% 1 1C 0P AMP LOW BIAS-H-IMPD DUAL 6 DIP-C 01295 T1.072ACTC
A3ULDS 1626-0208 3 1C OP AMP GP B-DIP-P PKG 27014 LM31ON
A3U606 1826~ 0740 8 1C GWITCH ANLG DUAL 16 -DIP-C PKG 30293 TH% 0430 DE
A31)407 1626~ 0740 8 1C SWITCH ANLEG DUAL 14-DIP-C PKG 30293 IH3043CDE
A3U408 1026-491% 9 IC OGP AMP LOW- BIAG - H-IMPD O0-D1P -C PKG 01275 TLOZ1ACIG (PER WP DWE)
AZUL11 1626-0915 9 1C 0P AMP LOW-BIAS-H-IMPD 0-DIP-C PKG 01295 TLE71ACTC (PLR HP DWE)
AZU706 10260740 8 IC SWITCH ANLC DUAL 16 DIP © PKG 32293 IN5043(DE
A3L708 1826~ 0753 3 16 0P AMP LOW-BIAS-H-IMPD QUAD 14-DIP-GC 04713 MUZA00 AR
A3U710 1826-~07%3 3 IC OGP AMP LOW- DIAS-H-IMPD QUAD 14-DIP-( na713 MCIA004KL
A4 04937-60004 |6 DCU ABGCMBLY (STANDARD) 20480 04937-60004
A4 0493760008 | O 1 DCY ASDGEMELY <OPTION 00:2) 20460 0493760008
.Y [oa} 01604006 2 2 CAPACTITOR-FXD J9PF +-0% 106VDC CER 0130 20480 Cru0-4006
AAC2 0160-4006 o CAPACITOR- FXD 35PF +-%% 100UDC CER 0+ -30 23460 0160-4006
AALA 01800374 3 CAPACITOR-FXD 10UF+-10% DOVDC TA 56209 150D106XP020DD
AACY 01605278 4] CAPACITOR FXD L, 01UF ¢ -20% 100VDC CER 204630 D160 N298
ASCH 016460~-5298 8 CAPACTITUR-FXD L 01UF +-20% 100VUDC CER nean 80160-5290)
AAC?7 0160- 5296 2] CAPACTTOR-FXD L 01UF ¢ -20% 200VEC CER 20480 D16H0-5290
AALCH 0% 605290 8 CAPACTITOR-FXD ,010F +-20% 100VUDC CER 20400 014,0-5290
AAC? 01605290 B CAPACITOR-FXD ,01UF +-20% 100VDEC CER 20400 D160-5298
AAL1D 0160-%29R 8 CAPACITOR-FXD 01UF +~20% 100VUDC Cion 28400 01605298
AAC11 0140-52°8 2] : COPACITOR-FXD . DILF +-20% 100VUDC CER 16400 0160290
AAC12 0160-5298 8 CAPACITOR-FXD ,H1UF +-20% 100VDC CER 20400 6160-5299
AAC13 D160-5290 4] CAPACITOR -FXD . BIUF +:20% 100VUDC CER 201480 N160-5290
04015‘ 01605098 3 CAPACLTOR-FXD LOTUE +-20% 100VDL CER 201480 160 52983
AACR1 12010050 3 DIODﬁ~SN!16HING 00V 200MA ONG DO-3% 20480 1901-0050
AdE1 Y 000~9043 & 1 EXTRACTOR PIN 28400 5000 -9043
AAES 5040 -6843 A | 1 EXT-PC I.ACK 204010 50406843
AMTY 1251-4070 2 1 CONNECTOR 3-PIN M POGT TYPE 6400 12514670
AAMP 1 04%37-00019 | % 1 LABCL 002 (OPTiON no2> 20400 49478001
AAR ) 0757w04b$ [ RESISTOR 10061 172 2% F TC=0+-100 HE LT Cay/0-TC- 1007 -F
A4R2 0496 6827 4 REGTOTOR 1M 1% 12050 7 TC=00- 100 20400 ﬂb?ﬁ~0ﬂ2?
A4R100 1810-0279 5 ‘ NETWORK-RES 10-SIP4.7K OHM X9 h1121 210A412
A4R101 1810-0281 9 1 NE TWORK-RES 10-SIP100.0K OHM X 9 o1t 210A104
AATPL 123146947 ] 0 CONNECTOR«BGL COMT PIN ,02%-IN-BOC~97 8Q HHan0 W1 -6947
AATPY 1251-7300 » GONN-POST TYPE L 100-PIN SPCG &U-CONT 204010 1051-7308
AYTPR2 175146947 0 CONNECTOR-8GL. CONT PIN 62 IN NGC- 52 4Q L4800 1201 -6947
A4JLL0D 1820- 3131 ) L C 0 LIrT,low PDUER,i-WEH?.nnNGE MILRO-P ., 20400 10200- 5131
AAULI01 16203951 3 1 NGCBLOAN-C- TIEMP 20480 18203901
AALIN02 '04937-10010 | ? 1 ROM-ND SYSIEM | PBALD 04937-10010
AqULIDR 04937-10012 1 1 RO JYSGTEM 1 (OPTION 002D 29400 04937-10012
A4LI103 1820-2976 0 6 v, ICA73N =RA00 10202998
AMU104 04937-10011 0 1 ROM-0OP SYSTEM 2 264830 04937-1001 1
AAL104 04937-10013 ol 1 ROM-OP 3YSVEM 2 (OPTION 002 20440 04937-10013
AGLILI0Y 1620--0939 O I0 FF CMOS D-TYME POS -EDGE--TRIG DUAL. 21505 DAY IRE
AAU104 1820-3079 0 1 ¢ DCDT GMOS/748KC 3- T4 O~LINE 20100 1020-3079
AMII07 1€20-1960 A 1 IC GATE CMOS NALD DUAL 4 INP 04713 M 14012BCH
AU 0B 1020 2922 0 1 1c EATC‘KMOHI74HC NAND QUAD D INP 20200 L@N0-29PD
ASLQY 1820-3136 0 1 IC DCDR €MNS/74HC BHIN 4 TO- 160 INE Q0980 1620 3136
A4U1 1256- 0141 (1] JUMPER: REM ’ 203480 12500141
A4Y1 ‘0410w1327 7 i CRYQTAI‘QUAPFZ 4,194304 MHZ HGC-10/7U0-HLDR 2400 ta10 1327
A4XDE1 1200-0367 1 A SOCKET-TC Z68-CONT DIP DIP SLDR ofann 1200 0567
Ab 04937-62&"1,-3 1 FRONT PANEL ASSY 20480 04b37~63001
AGLAYL 0437 60001 ’Q‘ SWITCHEDARD ALHY 2800 0407 60001
AbLA2 04937%60006;79f HWITCHBOARD ASSY (DPTION 400 284980 0A%7 60004
Dol
ALED N340- 0732 ! z' Jad INGULATOR-BDG PODT POLYE . 20400 0340 0732
ALIE2 1510.0131 7 A BINDING POGT S6GL SGL-TUR JGK 201401 1510.0131
AOGLES 3041-0201 b [} KEYUAP WHTTYE 20460 S0A4L-0201
ALLA 50411931 1 1 KEYCAP NOR 2840 S0a1-1931
ALED 50411932 K 1 KEYCAP NFV (400 H041- 19382
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MODEL 4937A o
REPLACEABLE PARTS
Table 6-3. Replaceable Parts '
Reference HP Part |c — Mfr o ‘
. . ri
Designation | Number |0 Qty Description Code Mfr Part Number .
ALEL 5041-1933 |3 1 KEYCAP DIAL 20480 5041 -1933 .
ALE? 50411935 s 1 KEYCAP BRDG 28409 50411935 \
ABES 5041-1938 a 2 KEYCAP 600 20480 041-1930 .
ALEY 5041-1938 . |8 KEYCAP 600 26480 50411930 \
AGE1LD 5041-1939 |9 ? KEYCAP ‘900 (STANDARD ONLY) ) 2B 480 5041-1939
ALELD 5041-1937 7 2 KEYCAP 150 (DPTION 002) co 20400 50411937
ALEN 50411939 ) KEYCAP 900 (STANDARD ONLY) 11480 5041-1939
ALE1L 50411937 7 , KEYCAP 150 (OPTION 002) 28400 5041 (1937 \
ALE1R 5041-2022 3 n KEYCAP 1200 20400 5041- 2022 4
ALELS S041-2022 3 KEYCAP 1200 20800 G041 2022 ‘
ALE1A Suat-2013 0 1 KEYCAP A 20080 | B041-26813 -
ALELS %041--2014 1 1 KEYCAP B ~8400 5041-PH14 ’ | )
ALMP1 8370 -1089 2 1 KNDB DAGE 172 JGK 125 IN -ID 21489 DI70-100Y 0
ALMP2 0370-1093 0 1 KNOT -BASE 1/ onp ,25-TN-1TD 261480 0370 109 ’
ALMP3 0870-D344 2 1 TURING-FLEX .04 1D TFE . 012 WALL 50000 ORDER Y DELCRIPTION o
ALMPA 2420-0023 1 20 NUT-HEX-W/ALKWP & 32-THD . 109-IN-TIIK 04y D420 0023
ALHPT 24320-0023 1 NUT-HEX - W/LKWR &-32-THUD 109+ IN ThHK 048D 2A20-0023 ‘
ABMI & 29500001 f 4 NUT~HEX-DEL.~CHAM 3/0-32-THD . 094-1N-THK fone0 ORDLER BY DEGCRIPTION ‘
AGMP7 2930-0001 (] NUT - HEX- DBL- CHAM 3/0--32 THD . 094 1IN ThK DOB0 GRDUK BY DLSGRIPTION
ALMPE 2H50-0001 ¢ NUT-HEX -DEL-CHAM 37032 THD . 094~ IN-~THK poOLo ORDER BY DLGERIPTLON
AGMPY 2950 0001 ) NUT 4IEX DEL -CHMAM 3/8-32-TUD . 0194- IN- THK 0o0nn ORDER [tY DEGCRIPTION
ALNPLD 2950-0043 8 | NUT-HLX -DEL~CHAM 378 -32-THD 0549 IN-THK auuon ORDER HY DESCRIPTION
AGMP11 3030- 0067 9 7 WAGHER FL MTLE 5/16 IN . 37% IN-1D 20460 A050- D067 ‘
ALGMPLD 3050-0067 9 WASHER -FL. MTLC 5/16 IN . 375-IN-ID 20400 Z050 0067
ALMP 3 L 3050 0067 9 WASHER-FL MTLC %714 IN .37% IN-ID 20480 30300067
ALMP14 o %050~ 0067 9 WASHER-FL MYLE 5716 IN . 37%- IN-ID 20480 30050 0067
ALHP 1T ' A050- D067 9 WASHER -FL. MTLE 5/16 IN L 37% IN-LD 20800 F050 0067
ALMP 16 3050~ 0067 9 WAGHER-F1. MTLE S/16 IN 375 IN-TD 26480 30500067 ‘
CAGMPLY AN50 0067 9 WASIHER -FL MTLE 3/7t6 IN .37% IN-ID 1 AN0 30500067
ALWPIB 30500100 1 2 WASHER-FI. MTLLE NO. & 147 IN-1ID Ma00 30500100
ALMP19 3056-0100 1 ‘ WASHER 1L MTLE ND. 6 147 -IN-1D 0400 30%0-0100
ALMNP20 71940394 9 A STAINLESS STEEL SCRCEN ,0042IN 1.11IN 20400 7154~0394 ‘
ALMP21 B160-0464 0 4 CNDCT 0- RING 20800 D160 D04
C ALMPRR 04937~B0001 | 1 FRONT PANIL 28400 04937 06001
ALRY ‘ D37 w116 4 o] VARIGTOR VIN-250FAC ENERGY2000ULES 20430 POI7-0116
. ABR2 1537-0116 4 ' VARTSTOR VIN=DDS0PAL ENERGY=DOTOULES DEA00 0037 -0110
ABWI 5060-7167 ! RCVR INPUT CABLE ASSY 28480 50807167
)
A7 1 o4937-62002 |4 1 REAR PANEL ASSHY opan 14957 626002
A7E 1 03600370 1 1 TERMINAL ~SLDR 1 UG LK-MTE FOR - #6-80R 20400 0740 0370
ommn 0BYD--0311 3 1 TURTNG- NG 120 D/, 042-RCUD , 02 WALL. 20480 pOTU-0311 ‘
At ! 140(5;02:!49 0 -4 CAULE TIL 062 . 62-DTH 091 WD NYL. 06308 PLTIM-8
A7i.4 1400-0249 ° |9 CANLE TLE 068 . 62%-DEA 021 -WD NYL 06393 PLTIM- ] .
A7EY 1400-0249 0 CABLE TIE .0&2 .&25-DIA .091-WD NYL 0603 PLLTIM-D
A7EL 1400-0249 ] 1 CARLE T L 062 -, 625-DIA L, 071-WD WYL 046303 PLTIM B
A7IEE? 1%10-0038 8 1 IINDING POST AGGY SGL. THUL-STUD 26400 1510~ 0030
A7ER 2100-0307 |9 1 TRANEFORMIR GOVER b2 -DP 20480 7100 -0309
A7ED 7120-115% 1 1 L ABEL~WARNING ,620-IN-WD 1.5-IN-LC PVC 26480 7100 115
ATF1 2110.0065 4 FUSE .375A 250V NT 1,25X 256 UL 28480 2110-0065
A7LF 1 D135 1 224 I 1 POWER LINL FILTLY 2BA00 91350004 ‘
ATMP1 2190- 0027 (A 1 WAGHER -LK INTL T 174 IN .2%06-1N- ID 204680 20900027
ATMPY 2700-0167 ) D SCREW-MACH 4- 40 ,37%-IN-LG B2 DEG 20400 200001467
A7MP 1 2360- 0242 o 4 SCREW MACH 6 -32 1.0% IN-LG PAN-HD-POZ] DODOD DROER BY DCLECRIPTION
ATMP2 2200-0147 8 SURCW-MACH 4- 40 . 375-IN-LG B2 DEG 26480 2208-0187
ATAP2 2360 -0242 ] SLREW-MACH 6-32 1.0% - IN-LG PAN-HD-10Z] 00600 ORDER BY DEGCRIPTION ‘
\
AZMP3 23601242 ] SOEREW- MAGH & -32 1.25 - TN-LEG PAN-ND-POZT noo0e ORDER BY DESCRIPTTON
A7MP 4 23600242 ] SEREW -MACH & 32 1,0% IN-LE PANHD POZ) pOBOD DRUER LY DCGURIPTION
ATMPYS 2420~0003 7 1 NUT -HEX- DIL~CHAM 6-32-THD . 094 - IN-THK oRan0 DANG -0007 :
A7MP & 29500006 3 1 NUT-HEX DOL - LHAM 17432 -THD , 094 TN THK Do00D CGRDER WY DCGLIIPTION
A7HP7 30500066 ) WAGHLR-FL MTLE NO. & . 147 ‘IN-ID 20480 305000066 \ .
aMpPe | 3050 -0064 8 WASHER -FL WTLE ND, & 147 -IN-1D 204060 2050-00606
A7MP9 3050=0066 y WASHER-TL MTLEC NO. & .147 IN-LD 26 460 BHG0 -00064
A7MP10 3050-00666 5 WALHER -FL MILE ND. & 147 IN-T1D 26180 3050-0066
A7MP1Y 04937-00006 |2 1 REAR PANE\L 28460 04937-00006
ATHP1D 0493730003 |7 1 IDINT LADFL 20401 04937 80003
ATMP 3 7100.1292 2 | TRANSFORMER COVER 28410 7100.1292
ATMP13 2190-0018 5 WASHER SPLIT #6 28400 2190.0018
ATMP13 2360-0131 4 SCHEW-MACH 6-32 1,125 28480 2360.0131
ATMP 114 1290.0018 5 2 WASHER LOCK . 28480 2190.0018
ATMP15 2360-0131 4 2 SCREW.MACH 6.32 1,125 20480 2360-0131
ATTI 9100-1482 3 1 | .\ TRANSFORMER . _ _ 28480 9100-4402
ATTP1 1261.7832 4 3 | CONNECTOR-SGL CONT QDISC-FEM 20480 1251.7632
ATTP2 1261.7032. 4 GONNEC M'OR-SGL CONT QDISC-FEM 26480 1251.7832
ATTP3 1251.7832’ 4 QONNECTOR-SGL CONT QDISC-FEM 28480 1251.7832
ATWA 04937-61601 1 1 | E/MCABLE 5 28480 04937-61601
ATW3 04937-61603 | ! 1 CBL-ASSY XMR 20480 04937-61603 :
| o
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SECTION ViI
MANUAL CHANGES

'7-1. INTRODUCTION

7-2. This section contains information to backdate this manuai for instruments with serlal prefixes lower
than the Seria! Prefix shown on the Title Page. It may also contain information about compatlbllity with

other Protocol Analyzer software.

7-3. MANUAL CHANGES

7-4. To adapt this manual to your HP 4937A make the changes listed in Table 7-1. Changes are listed by
serial prefix number. The sequence of change should be performed in the order shown.

Table 7-1. Manual Changes

If your HP 4937A has serial
prefix or serial number:

Make these changes to your manual:

2418A
2537A
2440A

2523A

4,3,2,1
3,21
3,2

3

CHANGE 1
Section IV, Page 4-29, Hold Current Test

Change Step 6 to read as follows:

6. Press HOLD OTHER key. The current displayed on the multimeter should be 27 mA +/- 0.5

mA. The HP 4937A should read 0.0 dB.

Section IV, Page 4-30, Hold Current Test (con't)

Change Step 10 to read as follows:

10. The current displayed on the multimeter should be 27 mA +/- 0.5 mA. The HP 4937A dis-

play should be 0.0 dB

E
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MODEL 4937A

MANUAL CHANGES

CHANGE 1 (con't)
Section V, Page 5-8, A2 Hold Circuit Adjustments

Change Step 4 to read as follows:

4.’ Adjust A2R448, HOLD CURRENT, to a dc current of 26.3 mA +/- 0.1 mA.

Section VI, Table 6-3, Page 6-12, Replaceable Parts o

Change: A2R407 to HP Part No. 6698-8009; Qty 1; RESISTC')F;;,QS,.P/o, 1W, TC=0+-15; Mfr Code

07716; Mfr Part Number MAR5-1/10 TO 95R0-D.

Change: A2R447 to HP Part No. 0757-0302; Qty 1; RESISTOR 16.2, 1%, .125W, F TC=0+-100;

Mfr Code 19701; Mfr Part Number MF4C1/8-TO 16R2-F.
Section VI, Table 6-3, Page 6-19, Replaceable Parts:
Change the following part numbers:
A4U102: change part number to 04937-10002 |
A4U102: change part number to 04937-10004 (option 002j
A4U104: change part number to 04937-10003
A4U104; change part number to 04937-10005 (option 002)

Section VI, Figure 8-11, Page 8-39

Y
Change: A2R407 from 118 t0 95 o

Section VIil, Figure 8-12, Pége 8-41

~ Change: ~ A2R447 from 23.7 t,cél’;‘*i;oa,jz .

Section VIII, Paragraph 8-125, page 8-'24 i Vo f

Replace with page 7-9 Signatures '

/
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; MODEL 4937A
' MANUAL CHANGES

CHANGE 2 | o

)

Section V, page 5-8 ', | {

Change PROCEDURE instructions in paragraph 5-16, Hold Circuit Adjustments, to read as follows:

PROCEDURE:

1. Connect equipment as shown in figure 5-1.

2. Adjust the power supply output for 8.5V +/- 0.1V.
On the HP 4937A set:

REV pressed in
SIGNALING B
HOLD OTHER ON

4. Adjust A2R448, HOLD CURRENT, to a dc current reading of 26.3 mA, +/- 0.1 mA.
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MODEL 4937A
MANUAL CHANGES

CHANGE 2 (con't)
Section VI Table 6-3, Page 6-7 Replaceable Parts |
Delete: A9 HP Part No. 04937-60009, SIGNALING HLD ASSY. |
Chénge: A7 to HP Part No. 04937-62602, description same.
Section VI Table 6-3, Page 6-10 Replaceable Parts
Delete:  A2C610, A2CR610, A2CR611.

Change: A2CR605 to HP Part No. 1901-0050, DIODE SWITCHING 80V 200MA 2NS, Mfr. Code
28480, Mfr. Part No. 1901-0050.

A2CR606 to HP Part No. 1901-0050, DIODE SWITCHING 80V 200MA 2NS, Mfr. Code
28480, Mfr. Part No. 1901-0050.

Add: A2C602 HP Part No. 0160-0161, CAPACITOR-FXD .01UF +/- 10%, 200VDC POLYE, Mfr.
Code 28480, Mfr. Part No. 0160-0161. |

Section V! Table 6-3, Page 6-10 Replaceable Parts (con't)

Add: A2C604 HP Part No. 0180-3186, CAPACITOR-FXD 100UF +/- 20% 100VDC, Mfr. Code
28480, Mfr. Part No. 0180-3186.

Section VI Table 6-3, Page 6-11 Replaceable Parts

Change: A2Q404 to HP Part No. 1853-0036, TRANSISTOR PNP Sl PD=310MW FT=250MHZ, Mfr.
Code 28480, Mfr. Part No. 1853-0036.

Add: A2J7 HP Part No. 1200-0666, SOCKET-XSTR 3-CONT, Mfr. Code 28480, Mir. Part No.
1200-0666. ‘

A2J10 HP Part No. 1200-0666, SOCKET-XSTR 3 CONT, Mfr. Code 28480, Mfr. Part No.
1200-0666. |

A2K601 HP Part No. 0490-1354, RELAY 2C 5VDC-COIL 2A 250VAC, Mfr. Code 28480,
Mfr. Part No. 0490-1354.




CHANGE 2 (com)

Change:

: ‘Add:

N , MODEL 4937A
< | MANUAL CHANGES

Section VI Table 6-3, Page 6- 12 Fleplaceable Parts

A2R418 to HP Part No. 0698-3437, RESISTOR 133 1% .125W F, Mfr. Code 24546 Mfr.

| Part No. C4-1/8-TO-133R-F.

A2R419 to HP Part No. 0757-0418, RESISTOR 619 1% .125W F, M. Code 24546, Mfr
Part No. C4-1/8-TO-619R-F.

A2R428 to HP Part No. 0689-3025, RESISTOR 3K 5% 1W CC, Mfr. Code 01121, Mfr.
Part No. GB3025. A

A2R405 HP Part No. 0757‘-0349, RESISTOR 22.6K 1% 425W F, Mfr. Code 24546, Mfr.
Part No. C4-1/8-TO-2262-F.

A2R406 HP Part No. 0757-0349, RESISTOR 22.6K 1% .125W F, Mir. Code 24546, Mfr.
Part No. C4-1/8-TO-2262-F. | |

A2R407 HP Part No. 0698-4407; RESISTOR 118 1% 1W F, Mfr. Code 28480, Mfr. Part
No. 0698-4407. | | |

Section Vi Table 6-3, Page 6- 13 Fleplaceable Parts

Delete

Add:

Delete

Delete:

Add:

A2R610, A2R61 1, A2R612.

A2R601 HP Part No. 0698-5397, RESISTOR 84.5 1% .125W F, Mft. Code 24546, Mfr.

. Part No. C4-1/8-TO-84R5-F.
| Section Vi Table 6-3, Page 6-14 Replaceable Parts
rowi. |
| Section VI Table 6-3, Pages 6-20/6-21 Replaceable Parts
,A7MP13 A7T1, A9 and all assocrated parts

~ A7L1 HP Part No. 04937 80013, INDUCTOR POT COR, Mfr. Code 28480 Mir. Part No.

04937- 8001 3.

A7L2 HP Part No. 04937 80013 lNDUCTOFl POT COFl Mfr Code 28480 Mfr. Part No.
04937-80013.

| A7W2 Hp Part No. 04937 61602, INDUCT CABL ASSY, Mfr Code 28480, Mfr. Part No.

04937-61 602

Sectlon 1l Servrce

5 Replace:

Page 8- 31/8 32 with page 7-11/7- 12.
Page 8-33/8-34 with page 7-13/7- 14,

‘; Page 8-39/8-40 with page 7-15/7-16.
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MODEL 4937A | . | SR
MANUAL CHANGES 3 o

CHANGE 3 e | BN

Section 1 Table 1-1 o , | AN
Replace: Page 1-5 with page 7-17. N
Page 1-6 with page 7-18.

Change: Page 1-9 Loop Signaling, Hold Clrcults |
Change 21 mA to 27 mA.

Section Ill Operation
Replace: Page 3-24/3-25 with page 7-19.
Se.tion V Page 5-8,':paragraph 5-16
Change step 4 under PROCEDURE to read:
4. Adiust A9R468, Hold Circuit, to a dc current reading of 21.0 mA +/; 0.1 mA.
Section VI Table 6-3, Page 6-7 Replaceable Parts

Change: A2 to HP Part No. 04937- 60002 TRANSMITTER BRD, Mfr. Code 28480, Mfr. Part No
04937-60002.

Add: A9 HP' Part No.s 04937-60009, SIGNALING HLD ASSY, Mir. Code 28480, Mfr. Part No.
04937-60009. | |

Section VI Table 6-3, Page 6-9/6-10 Replaceable Parts
Delete' ‘A2C426, A2C427, A20428 A2C429, A2C430, A2CR420.
Section VI Table 6-3, Page 6-11 Replaceable Parts
Deiete:  A2Q420, A2Q421 A2Q422 A2Q423.
Section VI Table 6-3, Page 6-12 Replaceable Parts
Deleté: . A2R461, A2R462, A2R463, A2R464, A2R465, A2R466, A2R467, A2R468.
Section VI T able 6-3 Page 6-14 Replaceable Parts o

Add: A2W1 HP Part No. 5060-7167, CABLE RCVR INPUT, Mfr. Code 28480, Mfr. Part No. 5060-
7167
‘Section Vi Replaceablé Parts
Replace: Pége 6-5 with page 7-20.
Page 6-6 with page 7-21.
Page 6-19 with page 7-22.
Page 6-20 with page 7-23.
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o ‘ MODEL 4937A
' \ MANUAL CHANGES

CHANGE 3 (con't)
NOTE

Any HP 4937A with one transformer on the rear panel must have the
following Performance Tests added.

Section IV Performance Tests

Add: Page 7-25/7-26, Battery Bridging Loss Test.
Page 7-27, E/M and Originate Current Detector Test

Section VIl Service

Replace: Page 8-29 with page 7-24.
Page 8-31/8-32 with page 7-25/7-26.
Page 8-33/8-34 with page 7-27/7-28.
Page 8-35 with page 7-29.
Page 8-37 with page 7-30.
Page 8-39/8-40 with page 7-31/7-32.
Page 8-41 with page 7-33.
Page 8-43 with page 7-34.
Page 8-45 with page 7-35.
Page 8-47 with page 7-36.

~ Change 4
Section VI Table 6-3, Page 6-19 Replaceabie Paris
Change: A4U102 part number to 04937-10006.
| . A4U102 part number to 04937-10008 (option 002).

A4U104 part number to 04937-10007.
A4U104 part number to 04937-10009 (option 002).
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- MODEL 4937A
MANUAL CHANGES

8-125. SIGNATURES

Loop: Waveform Generator

PCA: A2 Transmitter Board

Test Condition: Frequency set to 1024 Hz. If no frequency is displayed, move the frequency
cursor to the ten's position and press STEP UP twice. Check that the frequency at
A2U208 pin 2 is 2024 Hz.

Signature analyzer connections:

START + U208 pin 2 A2 Transmitter Board
STOP + U208 pin 2 A2 Transmitter Board
CLOCK + U208 pin 9 A2 Transmitter Board

Reference: Vh = CC34

u211
11 = 589N
12 = UH1S
13 = 91A0
15 = 8795
16 = 1C4F
17 = 66PU
18 = 307U
19 = 6PCP

U214
2 = BPCP
3 = CC34
5 = 01F9
11 = CC34
12 = 307N
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MODEL 4937A
MANUAL CHANGES
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Figure 8-11. 42 Transmitter Board Schematic (Sheet 4 of 5)
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Table 1-1. Specifications

LEVEL/FREQUENCY

e

Transmitter

Frequency:

Range: 20 Hz to 9999 Hz

Resolution: 1Hz \

Accuracy: +/-0.005% of output frequency

Preprogrammed functions:
SF Skip: skips the frequency band from 2450-2750 Hz
Frequencies: at power up 404 Hz, 1004 Hz, 2804 Hz, and 2713 Hz

Level:

Range: -40 toc +13 dBm

Resolution: 0.1 dB ,

Accuracy (@ 1004 Hz, -19 dBm to O dBm), +/-0.1 dB; (elsewhere) +/-0.2 dB
" Flatness (referenced to 1 kHz, in dB)

Freqdency (Hz)

20 . 200 4000 9999
0
Level +.5,-3.01 +/-0.2 }|+/-0.2
(dB) +10
' +/~1.0 +/-0.2 | +/-0.2
-40

Distortion (in dB from fundamental)

Note: (Includes harmonics, spurious, and background noise within a 3 dB bandwidth of 4 kHz or 4
X fowhichever is greater.)

Frequency (Hz)

40 100 4000 9999
Level +13 -
(dB) =20 ~45 -45
+10 : :
| -30 | -s55 -55
.
-40 -50 -50
-40

Note: At 1004 Hz, O dBm, threshold is more than 65 dB down when using a 4-kHz filter.

7-17
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Table 1-1. Specifcations (con't)

Receiver

Frequency:

Range: 20 Hz to 9999 Hz
Resolution: 1 Hz
Accuracy: +/-1.0 Hz

Level: :
Range: -60 to +13 dBm
Resolution: 0.1 dB
Accuracy: (in dB)

Frequency (Hz) !

20 50 200 4000 9999
Lerel +13
' +/~1.0 +/-0.5 | +/-0.2 | +/-0.2
-40 _ ,
+/-1.0 +/-0.6 | +/-0.4 | +/-0.4
~60 -

Note: Receiver accuracy not specified below 500 Hz when using 150 ohm termination. {Instruments
with option 002)

Note: At 1004 Hz accuracy is +/-0.1 dB from -20 to +13 dBm.
Cross Talk: >78 dB isolation @ 4 kHz, decreasing 6 dB per octave above 4 kHz.

Preprogrammed Functions:
Range Hold: Inhibits the autorange tfrom changing from its present setting.

MESSAGE CIRCUIT NOISE
Transmitter: quiet terminated

Receiver: ,
Range: O to 99 dBrn; 150 ohms, lower limit is 7 dB higher (Option CO2 instruments only)
Resolution: 1 dB -
Accuracy: +/-1dB from 10 to 99 dBrn
, +/~-2dB from Oto 10dBrn
Weighting Filters: C-message, and 3 kHz Flat

7-18




3-37. E/M SIGNALING

3-38. E/M signaling is used primarily io signal the internal switching of the PBX or shorthaul trunks
between two PBXs. E/M signaling uses a separate wire pair to send signaling information (E lead and M
lead) from the pair used to send voiceband information (tip and ring). In addition, E/M Types Il and Ill use
sense ground (SG) and sense batlery (SB) leads to improve signaling performance. (see figures 3-5, 3-6,

and 3-7)

CURRENT
M~ Wy DETECT ——‘SS"‘——'——/ o
£

CURRENT
5—— pevect W
M [:

ORIGINATE TERMINATE

i

aH

lll’——\c,P

Figure 3-5. E/M Type I Signaling
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} " |
\ . £LL AAA

ORIGINATE TERMINATE

Figure 3-6. I5/M Type Il Signaling
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Figure 3-7. E/M Type 111 Signaling
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Figure 6-1. Hiustrated Parts Breakdown of Case ai. ! Covers
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Table 6-3. Replaceable Parts

MODEL 4937A
MANUAL CHANGES

Reference HP Part |c Q . Mfr
- A » t Description Mfr Part Number.
Designation | Number (D y p Code
A3U411 10260215 9 IC 0P AWP LOW DIAG-H-TMI'D 3 DIP-C PKG 01090 TLOZ1ACTL (PER LD DWE)
A3B03 1201936 8 I0 LEH CMOS COM CLOCK QUAD 3503 CDAD Q2B
£NG04 18201950 1] PCOLCH CrDS €0M CLOGCK QUAD SLEBYS U404 HE
AIVB0Y 163201956 8 IC LCH CMNG oM CLOGIC Quad JLSNG CDANADBIT
AZUT0L 16820- 1906 (i} (6 LCI TM0S COM CLECK QUAD SLEET GDA0ADILL
AJUS07 1020~ 19%4 2] I LCH CMOS COM CLOCK QUAL JLG0Y CHAQAPRE
AJUS0D 1H26--0208 3 IC OF éne GP 6 -DIP-P PKG 27014 LM310N
AJLIGS0Y 11126~1047 0 1 [C 0P aMP PRCN 8-DIP-C PG 26480 1824 1047
AINDID 10260705 1 (G OP AMP LOW DTAS-H ITMPD DUAL 8 DIP-F 01295 TLO724600
AJVLDS 11260200 3 IC OF AMP GP 8 -DIP-P PIG D701 4 L MIION
AJUBNH 1326 0740 L] [C SWITCH ANLG DUAL 146 DIP C PKG JD9Y W& 0420 DE
AXI607 1 6126~ 0740 2] LG SWITCH ANLEG DUAL 16 DI C PRG AeAP3 THH 043001
Ju6is 10260719 4 IG OF AMP LOW BTAS B 19D 0-DIP © PKG D125 TLOZ1A0DG (PR WP DR
A 3L t024-0917% 9 1C 0P AMP 1LOW -TITAS - H INPD 0 DIP-C PRG 0109% TLOZ1ACTE (PR HE DUG)
ALL7Z06 1026 07410 1] [C LQWITCH ANLG DUAL & DIP 0 PRG 32073 IHN04200L
A%L'700 1826~ 0753 3 P6OF AMP LOUW-BLAS 18 THED QUAD 14-DIP-C 0A713% MeAannan
AZLU710 1006-07%% 3 IC OF AMP LG DTAS K IMPD QUAD 14 -DLP-( 04712 M 3400400
Al 04237 -6L0004 | & DY ALGI MY (STANLARD) 20460 145 7-60004
A4 04937 40008 | 0 1 DLO ALGEMBLY (DPTLON DN cHatl 4237 60008
AAL 1 Nren-Aalos 2 7 CAPACTTOR-FXD SPPE + -0% 100VDE CER 0 30 shan CLi0-A0lbe
AN D160 - 4000 d CAPACITOR FXD 39PF o 5% 100VEC CER 00 - 30 18040 D160 4006
ANLA 11800574 3 CAPACTTOR FXL 10UFy 10% PCUDE TA NI Laantasxensran?
AALT D16o 500 4] CAPALTTOR XD L 00UF o 20% 100VOC CER 2180 Hren H298
ANLE 0160-%290 8 CAPACTTOR -1 XD L 0MUF » 207% 100VDC GFY 14010 [N R AR
AALT 0160- N9 4] CAPACTTOR FXD L 01UF » - 205 100VEC LER 20080 160500
AALD ) 604090 3] CAPACITOR FXAD .0t » 2482 100UNE G RATIM 01405090
nAaCy BLeg B0 13 CAPACTTOR TXD L0100 » 20% 1DOVEE CER 20400 B0 5090
ASLL0 0160098 a8 CAPACTIOR-FXD L CTUF =207 100UDC Ciy L3400 1160 Hevy
AACLL B140- 5090 it CAPACITOR FXD L OLVE - 20% 100VDC CER Aaano DLon- a0
AACLD 01605790 £ CAPALTTOR-FXD . QLUF - 20% 100VUDE CIR LAt H140 5290
AL L3 DEOh-5e%0 3] CAPACTITOR FXD . DIUF v 20% 100VTE CCN 2100 D160 50V
XIPRE ] D LOR-2090 1] CAPACITOR: FAD L 030F - 207 1L00VDL CI R 213400 GG 5093
AACRY 1200 0050 3 DLIOGE LWITLINING DOV 20 0HA NG DD A% SUan 1201 00%0
ABl 1 HO0n-2043 & 1 EATROLTOR P IM 28400 ShG -90a)
NALC? 5040 6643 < | EXT- 1 oAk 2HAH) 5090 6043
NG L2%1- 4070 v 1 COMNECTOR 3-PIN M POLT 1YY caane 104670
AAMP1 favsy -unni1e | 5 1 PabfL o2 CoPTION 302 204400 04927 BOILY
AR 0797 144, & PEGISTOR 10Mmc 1% 10%W b TE0e 100 4% U 30T Qs
AAR D 04710 1Be7 4 RESGIGTOR M 1% 100 Y 10 Dy 100D ceah o0 G67
ABNTD0 1410 6201 9 NETWORK-RES 10 STR100, 06 OFHA X 9 hy1a MuALNS
AAR1T0O1 13100279 W] 1 WE TWORIC-RES 10 DdPy. 7 UM X 9 Brri HA N R VA
A4TP] 12591 - 6247 0 CONNERTOR -G08 CONT PIN 08 IN BSC 57 60 Joang (RS VY
AATE L 12%1-7300 9 CON POST TYPE 100 -PIN PG &40 CONT RN Posil wsoe !
AQTPD 131 -0H947 0 CONNULTOR GG COdT PIN G2 TN BSE G2 41 Luatn 101 - 6947
AALITOD 1020 213 ) | I 0 BIT,0 008 POWR,T- TEMD RANGE MICKE P SAann L0t b8
AT 1120 - 3051 3 ) NGCEI BAN - TIMP 20450 e 3nnt
AJLI0Y Bavs7 1a0ae | 2 t REM 0P DYOIEM | n4an0 D3 82-1000
ALY 04938710004 | ) | ROM O GYSTIM D (OPTION o) a0 By 5 1hnug
AQNILOT LG20- TN Hi [ TP T PR VR T . PREE 10N T 29
A4t 1a37 10005 | 0 ) ROM H GYLTUN L Qpang Cavny tonus
AQLITHY 043710003 | | ROM G SS1ER O (GPTT0N 00 20400 DA A2 1000
AJLINLDY 1020 093 ) TG FF CMOS D OYYRE #OS L LG CTRIG DUN S (8 VI IR 1 (18
AdLILDE 1020 3079 ] | HEODODT CGMOG 2488 600 10 40 1nle SEAR0 13203379
A0V 1620 1960 4 1 [ GNTE CMO% NAOME DUOM 4 IN? [HE T I Hrant 2wy )
AL N Iy D290e fl ] 10 &hTL CMOGZ7a00 NARD GUAD 0 T ERIEN] Loy
hauiogy 1020 - 5130 1] 1. 10 WCDR LMGZ 781000 HIN 4 Y 16 L TN R [RETRRTAR § KT
AJU1 1.0 01 M it JUMPhR‘NFH 20480 L0001 48)
AR ta410 137 A I (RYGToL -QUARTS, 4, 104304 Miy/ HH"IH/U HI DR HAREH X)) vate 13/
- FHaXD6 10000007 ‘I s SUEKET 10 28 Genr D DL 51 on ‘JHJH“ 1200 et
! |
hé DAVE7 02001 | 8 1 TRONT PANEL ASSY *\ 1 Han A7 L2601
\
NEAL Ba237 Ho001 13 SWITCHLOARD ALY : ' . SRAat) [ LSRR N (RN (¥
ALAY BAYY, 60000 | B GWLTUHBUART AGSY (DPTLON 00 ALY I 1R AR AN (NI PN
ALEL 0340020 V4 2 INGULATOGR - BOG POLT PO YL T HTH [(RS S B LN Y
ALIED 1510 00676 4 N FUNBTNG POST S0l GG e gl AR TH 1Htg envh
AOES L -0201 & i KEYEAE Wirne ciann Seae 05000
A4 ey 193] | | REYEAM NOR . [ LN S0 -1
Aol w4t 1Ry & 1 KEYCAr Y " L AL B R

T AL ARSI | PR TR i)
A B AL L st L i b AL B LA A A R R S e AN R AT R S e

[
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MODEL 4937A
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Table 6-3. Replaceable Parts

Reference HP Part (c| o Descripti Mfr ‘
- A t escription Mfr Part Number
Designation | Number |D Y P Code
ALESL 041-1933 3 1 KEYCAP DIAL 204810 Lual 19733
ALE? 5041-1935 O 1 KEYCAP BRDG L8401 H0A81 1AL
ALEB n041-1938 [+ ] 4 KEYCAP 400 28480 081 1936
100 50411938 3] NEYCAP 400 28404 L0041 1930
AGE1LD H041-1939 9 2 KILYCAPR 900 (STANDARD ONLY) a0 HO41 193y
ALELD 0411937 7 Q KEYCAD 150 (OPTTON 002 2049800 vingr 1948y
ALELY B0Ar- 19389 4 KEYCAP 900 (STANDARD ONLY) L 1A00 O 1YY
ALY 1 B0 31937 7 KEYCAP 150 (ORTION 002 26400 D04t 19sY
ALF12 0471200 3 i KEYCAP 12010 ~Ea80 MY R | PR
ALY 0412020 3 Kiyear 1200 ' 8400 ey 2000 .
NOEL4 ' HBOAL 2013 ] | KiLyad A : RO LT no81 Ok
ALE1S 041201 4 1 1 Keyeap v oaan RLTE S v 1 )
ALNMP 1 0370 1009 21 I KNOR LALE 172 JLK 125 1IN LD »U1a00) D270- 1009
ALMP2 0270-109% 0 1 KNOU BASE 1/ 00k 2% - IN-TD e 070 100
ALMP 3 0aon- 0344 < | TORING-FLEX . na tD 308 01 WALL HRURR(RH GREFR DY DLUURIPTION
ALMP4 24200023 i » NUOT- X -W/ZLKWY & 30 -THD a9 - IN-THK e R P T N [
ALMPY 2A420-0023 1 NUT HEX W/LKWR & J2-T0D 109 Th 1THK ARl SN -0004
AbMIPE 2500001 [ 2] 4 NUT -HE X -DEL -Crialy 3/0 Z}P [HD 094 IN-THK onoun ORGEE By DUSLRIFTION ‘
ALMP 7 ‘ 29500001 # NUT B DL - CHAM /7032 THD . 094 IN ThK HE RN CREA P LY DEOSGRIPTIGH
ALMPE 20500001 (1] MUT- WX -DERL - CHaM 3/0 320 THD . 094 IN-THK [N DELUR BY DL RIPTION
AGMP 9 cys0 000 t NUT G DEL CHAM 378 32 10D . 096 1N THNK novon CROGIN Dy LECONIPIION '
AHAMPLD Lo50-0044 3] ) NUT =D X =DEL - CHON 3780 80 THO . 0%4 [N~ TIHIK _hagoan OERER By DVGUNTPTION
ALMP L L 3050- 0067 V4 7 WAGHER FL mMILE /06 T L 37% L 1D Lan S Y R N Y T .
ALEMPTR F050--0067 9 WAGHER -FL. MILE 5716 IN 370 IN (D Doali AU%0 0067
ALGMP T3 3050 0067 4 . WASHIR TF DG S/16 1N 3.0 IN ID L0ann 3050 0007 ‘
NOMPL A F050- 0067 9 WASIHLR -FL MTLE S/706 IN 370 IN- ID onani L0050 0067
AGMP LY J0%0-0047 v WASMER FL MTLE 5016 TN 0709 TN LD san SELD oY
ALMP 16 3050-0067 9 ' WASHITR ~FY MTEC Tu"ll. IN V279 IN-LD S A000 0067 .
AOMPL? Z050 0067 9 WASHER T MILE 5206 1N 850 N LD yano J0L0 00kY
ALMPLE S050-p00 1 e WASHIER Fi. MTIL NDL & 147 1IN 1D Haatl ANN6-0100
NnOHMP LY 30380100 1 WALIER T mILe NDL 6 147 IN-1D chanh KRR NN
ALMP2O 7154 -0494 9 1 GTAITNLESSG STECE SCMTEH 0040 IN 1IN Lana YART R K ‘
ALMP21 Blal- 0464 1} 4 CNDET O- RING 208010 HET BT
ALMPID 0av3/-0o00l [ % . ! FRONT. f"ANITI 20480 37 oot
ALR1 JUB37-01140 4 i UARTHLTOR WL G0ral ENERLY OIS 200 Hayr-01in
ALR2 GE37-01 16 4 VARTOTOR VIN 2900 AN ENERGY 2010, Sann IRV R ¥ . .‘
A7 DAPX7- 42000 | 4 l REAR PPANEL ALLY S A Har §7 00000
A1 ] 0360~ 0570 1 ! TLRMINAL -SLDR UG LK MTG L OR 8G UGER A ihah 08rn
A7ER Bve G811 3 ] TUBING: MG 100 D7 067 REVD 00 WALL L aph (1SRN ]
AL 1300-0:749 ] 4 CAILE TLE 000 6% DIEA 09 WD NYI IR SR [T
N7L 4 1300 -0249 ) CAI THE L0l 620 DI 020 WD N 06304 PLTAM B
A7LS FA00-0L 49 {) AR TIE (062 &2« DIA 051 W NiL neoan3 PrLrim b
A7EH t40h- 0247 0 CATYLS T 060 60 DN L0 Wh WY A6204 "ETIM Il!
A7 191000368 8 1 BINDLING POGT ASSY St Tun-Giun SHann 1900 nose
A7EL 2 RI2URN N KA 9 1 TRANCEFDRMIR COVIR (A2 DP . SHAB0 AR TIR ERUIRTA
AVES 720 0% 1 ) FAT L -WARNING 620« IN WD 1L S TN LG AL Srand A T VI B T
A7T 1 210-006% 4 } FUSE L AEA U0V NTD 1L 20X RN UL 20880 F crrae00nt
Y4 01937 60013 1 9 3 INDULTOR POT GO Suati nANTr- g1l ‘ .
A7) DARI7-G0018 | 9 INDLCTOR POT COR Jnann DAL B0
A7 ")13‘.‘.’;'"'!!2.;.'4 b 1 POWER L INE F T TR SHANN 9100 BlA
A7MP I 2190 00?7 O A WAGHER LK INTL T 174 AN 286 TN 1D SA00. RARA BN (M M4
AVMPY rond-0167 2] N GOREW MACH 4- 40 375 - INLL 82 DTG diarann a0 ate”
A7MP ) ' 23460 042 0 a4 SCRIW WACH 6 30 1,00 TN LG PAN DD 102 anad ORCYR By DU CRLIFVION
A7MP2 cAN-0 147 2] GURIW -MAGH 4 40 87% IN-LE 02 DEG 20 a4 AN (IR ¥ v . !
A7M4P 2 2360000 t ) SLREW MAGH 6 32 L.2% IN LG PAN- HD- 2OT) nhoun _l)Hl‘,-FR LY DEORIPTTON
A7MP3 D360-0040 € GUREW MALH & -2 109 IN-LG PAN LD PO [H il [} e bCw BY DLSCRITPTION .
A7MP 4 D360 024 4] SEREW MAGH 6 82 l.L".‘g IN-LL PAN LD POS BAO0N0 BROULE WY DESERLIPTION
A7MPY 24200003 7 ! NUT -HE X DL -CHAM & X2 THL 094 TN -THK sDani 2A0-a000
A7MP A S%0 0006 3 1 NUT HEX 0T CHAM 174 5 1D L0729 I ik 25000 CRUER Ty DU R IrTing
Hh7MP7 3050-01006 t 4 WAGHLR -TL MTLE NO. & 147 IN 1D Saapn 200 0046
aMPe J0%0 ~ll‘066 af - WASHIER T MTLE N & 147 AN 1D 204800 30500066 ‘
A7MPY J030-D 064 e WASHLR 'L MTEG NOL & 1487 IN-ID oA A0N0 0006 .
AP 10 JO%0- 0006 13 WALHER L MIie NDL 6 1Y L (D L3R 3090-0064
A7MPI1 1A%y, Qo0 |7 1 RIAR PANEL saatn B 87-0000) ‘
AZMP12 Navy? -306035 | 7 t CTLENT | Al L R s A (3. oo
A7TP1 151 -7032 4 W l'.'.HNNl:I.‘,N)h GO CONT QDISG TiEm aang Pt 7080 ‘
A7IP2 ; 1001 -72032 4 g CLONMEGTUR B CONT RLESL FIM VB0 [N B TN
A TP v VAT R W 4 CONNIGCTOR-S0L CONT - QRISC 1 m vat 1291 7850 ‘
A7N1 DAaY¥7-61601 |1 1 /M CATLE  AGRY Jpany 04061001
A7uWe 493/ L1kl | & 1 THOLGT CATL ALSY oBau0 0937 -6 1600
N7143 DAY AZ- 61608 [ X S | GoL ABRY XIPMR ‘ aaan JAGNT 61603



PERFORMANCE TEST

4-28. Battery Bridging Loss Test

HP4937A

(lll l I ]t e
[H 390 B yem i o F'J niimiy
RN 45][ } l ;
1( TN l]l
V((«l T (@]

EQUIPMENT:
none '

.‘ 1..0n the HP 4937A set:

' DISPLAY. .. .ot RCV
‘ STGNALING. ... .. S A
' MOR. ... o i pressed in

, STGNALING. .......... V... press STG SELECT key until all LEDs are off
‘ SET UP ROV ... o 1200

SET UP TRMT.............. . 1200

2. Externally connect (loop) the TRMT and RCV.

SHIFT key then 1004 Hz key).
4. Press the LEVEL ZERO key.
5 Using SIG SELECT key select LOOP.

6. Using ORIG/TERM key select TERM.

7. Press HOLD OTHER key on.

Figure 4-14. Battery Bridging l.oss Test

MODEL 4937A
MANUAL CHANGES

3. Rotate the OUTPUT LEVEL knob completely clockwise and set the frequency for 1004 Hz (press

7-25
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PERFORMANCE TEST

4-28. Battery Bridging Loss Test (con't)

8. Check that the HP 4937A dispiay is within the tolerance given tor each frequency in table 4-15.

Table 4-15 Battcry Bridging l.oss

: FREQUENCY TOLERAMCL
L ‘ 13 ‘ v/ 0.7 JB
i 43 v/S0.05 B
| 1099 v/ 0.5 db
Qe +/ 0.% db
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PERFORMANCE TEST

4-30. E/M and Originate Current Detector Test

HP4937A
e . | Power Supply

N T e

Dol 3 F ]f ﬁ“ﬂ
(;g‘(‘)g)] (i) lni";:_jl )

]
]

Figure 4-16. E/M and Originate Current Detector Test

EQUIPMENT:

" Power supply

1. Connect equipment as shown in figure 4 16 with + side of power supply output to the neutral side
of the cable.

- 2.0n the HP 4937A set:

SIG SELECT.....oovvuvn... E/M

ORIG/TERM................ ORIG
ON/OFF HOOK.............. ON HK ORIG

3. Set power supply for an output of 10.0 volts.

4. Slowly increase the voltage until the ON HK TERM LED is lighted. The trip voltage should be 16
volts +/ -2 volts

5. Reverse the polarity of the power supply voltage.

8. On the HP 4937A set:

ORIG/TERM.......... P TERM ‘
ON/OFF HOOK............... OFF HK TERM

7. S‘ylyowlyjncrease the voltage until the OFF MK ORIG LED is lighted. The trip voltage should be 16
volts +/-2 volts, |
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SECTION VIII
SERVICE
8-1. INTHODUCTION

8-2. This sectlon contams serwce mformatlon for the HP 4937A TIMS. Included are the theory
of operat:on curcuat descrlptlon troubleshootmg and repair, and schematics.

_, 8 3 SAFETY CONSIDI’CRATIONS

8- 4 This sect.on '.ontams warnmqs and cautlons that must be followed for your protectlon and
10 avond damage to the equupment :

' 8-5 Befcre any repair is'completed ensure that all safety features are intact and functioning,

and that all necessary parts are cornected to their protective grounding means. Safety marklngs
dlsplayed inside, the metrument must be adhered to

8-6. ,"‘cmc‘uur DESCRIPTION'

8-7. The HP 4937A is a Transmission impairment Measurement Set that provides both the test
signals and measurement capabilities required for testing the transmission characteristics of
communication lines and can implement both the PBX and the central office signaling functions.
Functionally the HP 4937A consists of six parts: ,

'@ The microprocessor/controller circui‘try processes udata from the receiver and controis
' the counting functions and general operation of the instrument.

o ;I"he receiver g‘ii_i;féuitry collects and processes test signals

e ‘The treﬁsmitg‘er eircuitfy generates‘test signals for making measurements

o T‘he,ewitchb‘ear»d/displey.inte'rfeces with communication lines and the operator.

o Tkhe bowe":‘lr" supply provit;es operating power for the HF 4937A

e The sjgnaling'eif‘cuitry that simulates the PBX or the central office
8-8. The mmroprocessor board is the m'eln component ot the HP 4937A. It provides control and
sequencmg functions for all measurements

8-9. The receiver circuitry takes an ac voltage input from the switch board, or from the trans-

~mitter board and then filters, autoranges, and detects the tullwave average or rms level of the

signal. A pulse stream whose frequency is proportional to the detected level is sent to the mic-
roprocessor and the counting section. The receiver section also provides the microprocessor
and counting section with a dc voltage detect level and ac signals used to monitor the frequency
of the input voltage
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8 10. The t»'ansmutter block takes frequency and sngnal type mtprmatlon from the microproces -
sor, synthesnées the app'oprlate waveform and sends it to the switchboard. In several
measuremem ‘nod»&s the transmitter has no output signal but is quiet terminated.

8-11. T_he switchand display section has six major functions:
o “Connec-ts'.the front panel jacks to the transmitter and receiver after seiection of the

proper impedances. The selected receiver termination information is routed to the micro-
processor and control section.

e Provides the dial connections and connection of the front panel jacks to the signaling cir- ‘"

cuitry atter the proper routing of the signal.
@ Provides data storage and driver for the segment display and annunciator LEDs.

® Connects the front panel membrane switches to the microprocessor circuit. ‘-,'

e Provides an audio amplifier and speaker to monitor the received signal and to output the

beep signal.

® Provides relays that configure the input circuitry so that return loss measurements can be
made,

8-12. The power supply provides +5 voits, +14 volts, -14 volts, and 47 volts floating.

8-13 The signaling circuitry provides voltage sources, current sinks, current detectors, and
relays to perform supervisory signaling functions.

8-14. Level and Frequency Mode

8-15. DISPLAY TRMT --The transmitter provides a sine wave output with the frequency selec-
ted by the front panel switches and the level set by the OUTPUT LEVEL control. The level
measurement is made by the receiver through the loop- around path. The wide- band low pass

tilter (LPF) is selected.

8-16. DISPLAY RCV--The receiver measures the level and frequency of the balanced input sig-
nal from the front panel RCV 310 jack. The receiver signal path is as follows:

e Baianced input through the input transformer. Notch filter is out.
e 25 dB amplifier and autorange on automatic.

e Flat path through the noise filter circuitry.

® Averagé detector selected.

® Loop-around path is grounded.

e-2
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8-17. “.\DESCRIPTION OF MEASUREMENT CIRCUITS

8-18. JT“his section describes how the circuitry makes the measurement and the conditions that
can be expected during normal operation. Table 8-1 summarizes this information.

Table 8-1. Measurements Summary

Input Source Notch Dectector Re/eiver Transmit
Measurement Selected Filter Used - Filter Filter
Level/Freq: ‘ A
TRMT Display Xmit Monitor  OQut AVE None Wideband LPF
RCV Display Input Xformer Out AVG None Wideband LPF
Noise:

'TRMT Display Gnd(no measurement being made quie’. termination)

RCV Display Input Xformer OQut QRMS C-message Gnd
3 kHz
Noise w/Tone:
TRMT Display Xmit Monitor Out AVG C-message Wideband LPF
' 3 kHz
RCV Display Input Xformer In | QRMS C-message Wideband LPF
3 kHz

Signal-Noise

TRMT Display Xmit Monitor  Out AVG C-message Wideband LPF
3 kHz

RCV Display Input Xformer In AVG/QRMS C-message| Wideband LPF
3-kHz

Noise-Ground:

‘ TRMT Gnd (no measurement being made quiet termination)

RCV Signal-Ground Out QRMS C-messagel| Gnd
‘II) . 3 kHz

Return Loss:

2-wire
‘ Transmit 2-to 4-Wire Out GRMS 60 Hz Rlej Rtn Loss Filter

Bridge |
Receiver 2-to 4-Wire

. Bridge Out QRMS 60 Hz Rej Rtn Loss Filter
| 4-wire
,‘ Transmit Xmit Monitor  Out QRMS 60 Hz Rej Rtn Loss Filter
| Receiver Input Xformer Out QRMS 60 Hz Rej Rtn Loss Filter

T ALKV LT o O
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8-19. Noise Mode
8-20. DISPLAY TRMT--The transmitter provides a quiet termination for the line.The input to
the power amplitier is grounded (no output current through the transmit transformer) while the

loop - -around path monitors the wideband low pass filter. The synthesis of the ouput wave is
stopped by setting the phase-set Iatches to zero.

8-21. DISPLAY RCV--The receiver measures the level (not frequency) of the input to the front
panel RCV jacks. The recelver path is as follows:

e Balanced input through input transformer.
® Notch filter is out. o |
e 25 dB amplifier and autorange on automatic.
N E Noisé filter subblock selected from and displayed on the front panel
e QRMS detector selected.

e Loop around path is grounded.

8-22. Noise With Tone Mode

v

8-23. DISPLAY TRMT--The transmiter synthesizes a 1004 Hz signal whose,level is set by the
output of the OUTPUT LEVEL control. The wideband LPF is selected and the loop~around path
monitors the output of the power amplitier in DISPLAY TRMT.

8-24. DISPLAY RCV--The input level is measured with the 1004 Hz tone notched out. .

Frequency is measured through the 1010 Hz bandpass filter. The signal path is as follows:

. - p 3 ]
- @ Balanced input through the input transformer. : o

o Notch filter is in.
e 25dB amplitier and autorange on automatic.
@ Noise filter is selected from the front panel.

e QRMS detector selected.

e Loop-around path input grounded. | y

8-25. Signal-to-Noise Mode

8-26. DISPLAY TRMT--The transmitter synthesize‘s a 1004 Hz sine wave whose level is set
by the front panel OUTPUT LEVEL control. The wideband LPF is selected and the loop-around

path monitors the output of the power amplifier in DISPLAY TRMT.

8-4
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8-27. DISPLAY RCV--The HP 4937A measures the sugnal ~to-noise ratio of the input signal to
the front panel RCV jack (1004 Hz). The receiver does this by tirst measuring the level of the
entire signai and then measuring the remaining noise with the QRMS detector through the selec-
ted noise filter. The microprocessor thern calculates the signal-to-noise ratio and displays the
signal, plus ndise level on the left display and the signal-to-noise ratio on the right display. The
receiver signal path is as follows:

7 Balanced input through the input transformer.
. 25 dB amplitier and autorange on automatic.

® Noise filter is selected by the microprocessor, out for entire signal and in for remainding
noise. ; |

e QRMS or AVG detector selected as needed.

® Loop-around path grounded in RCV display mode.

8-28. Noise-to-Ground Mode

8-29. DISPLAY TRMT--The transmitter provides a quiet termination for the line. Input to the
power amplifier is grounded.

8-30. DISPLAY RCV--The receiver measures the common mode (to ground) mput Si gnal from
the front panel RCV 310 jacks. The receiver input (in RCV display) is from the noise-to- ~ground
input source. With the exception of the input source selected, noise-to-ground mode works in
the same way as the noise measurement mode.

8-31. Frequency Measurement

8-32. Two counters are used to measure level and frequency. These‘are the two counters TO
and T1in the A4U101. The counters are used in the gated mode, where the gate is the BEGIN
signal. The measurement cycle is completely controlied by the A4U100 through the A4U101
counters.

8-33. Counter T1 contains the number of 262-kHz clock transitions detected during the gating
or open interval. Frequency is the number of complete cycles in a unit time interval, such as 10
cycles in 60 msec would be 10/.06 sec=167 Hz. The time interval is calculated from the number
of counts in counter T1 by calculating N/262,144 which is the amount of time it takes to accum-
late N counts of 262,144 Hz square wave. Let events be the number of frequency cycles, and
Counts the number ot 262,144 Hz cycles, the frequency is calculated by the microprocessor
using the following formula: Events are. accumulated in counter T 1.

Counts
Frequency = ~-========-=-- Hz
Events/262, 144

£ e e -- ¥ 262,144 Hz

‘numr'v-A
Ul
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8- 34 The m:croprocessor will detect an error and blank the 1requency dlsplay if:

® The 262-kHz signal fails to fill counter T1 to' the one-fourth full condition in approxnmately'
63 msec.

o If the Not Open signal fails to toggle within 50 msec, then this indicates that the frequency is
not present or is less than 20 Hz.

8-35. Level Measureﬁient

8-36. Levei measurement is gated by timer TO in the A4U101. The mterval is accurately con-
trolled by the microprocessor by programmmg the A4U101.

8-37. There is no need to calcuiate the voitage-to-frequency converter ou‘tput from the gated
count since the ratio of count is equal to the ratio of frequencies. The microprocessor reads
the level ccunts. ANl 10-volt counts for the same 70 milliseconds will be 1800 X .070 = 1260

counts
8- 38 OPERATOR TO MICROPROCESSOR

8- 39 The receiver smpedance selected on the front parel setup switches is sensed through the
MISC SENSE latch; A2U105. The mlcroprocessor uses the receiver impedance to compute the
power Ievel of the mput sugnal

8-40. When the HP 4937A is in the BRG receive |mpedance mode, the receiver has a high im-
pedance input. The rece;lved level however, is still computed from the input voltage and the
received impedance selected on the setup switches. For the correct level measurement, the
proper receive |mpedance must be seiected. “ '

\

8-41. MICROPROCESSOR TO OPFRATOR

8-42. The macroprocessou sends informaticn to the operator thro.agh the front panel numeric
displays and annumcators The dlsplay\ and annunicators are driver by display chips on the
switchboard that provnda all the mqltnplexlng and drive requirements. The display or the an-
nunicator chips are selected by the c\np enuble decoder outputs DISP (CEO) or ANNUN (CE 1).

8-43. The beep circuit located in thw mlcroprocessor provides audio feedback to alert the
operator when a membrane switch closure has been sensed. Whenever a front panel membrane
switch is pressed the keyboard interrupt circuitry p"rovides an interrupt for the microprocessor.
The microprocessor executes a routine to program timer T1 to provide a square wave that
causes an audible beep through the speaker.

8-44. INSTRUMENT TO OPERATOR

8~-45. An audio amplifier and speaker are provided to monitor the test signal being measured by
the HP 4937A receiver. The monitor amplifier takes its input from the output of the receiver au-
torange circuit. The monitor amplifier, monitor volume control, and speaker are located on the
switchboard.
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8-46. OPERATOR TO INSTRUMENT

8-47. There are several operator commands which cannot be sensed by the microprocessor;
the input NORM-REV pushbuttons, the TRMT selec’ impedance, the BRG pushbutton, the
SIGNALING A/B pushbuttons, the CUTPUT LEVEL control, and the MONITOR VOLUME control.
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8-49. Receiver

I
c)

3-50. \The HP 4937A feceiver can b.e divided"imo the iolllowir.-w:;?j m.‘a,j.or Cirg‘uiits: (se'éjfigure 8-1)
e Input circuitry--1/0 S‘\zgv.i‘tching gnd termination

.8 Input F:ele‘ct--notqh filter and \zlsv‘dagl'z\z_r‘n'plifi’er
e Filter circuitry | | |
@ Autorange amplifier
o Level detectors

e Hold tone circuitry -

e Frequency/Level quantizing ,circui\try; .

8-51. The A3 receiver assembly contains all the circuits necessary to do level measurements
and background noise measurements. All measurements are done by amplification, filtering, and
detection of the received signal.

8-52. Input-Output Switching--The HP 4937A and the communication line to be tested are
connected through the TRMT/RCV jacks. The NOR/REV switches select either the transmit or
the receive function for the A jack and the other function for the B jack. In normal operation
only one of these switches is in use at any one time. Pressing or releasing both switches simul-
taneously will internally connect the A jack to the B jack.

8-53. The input and output impedances are the standard values of 600, 900, or 1200 ohms (150,
600 or 1200 ohms for Option 002). The HP 4937A impedance selected must match the im-
pedance of the circuit under test or incorrect measurement results will be obtained. The im-
pedances on the A and B jacks are independently selectable.

8-54. The receiver input may be internally terminated or bridged across the circuit under test. If
the line is terminated externally, the internal termination is switched out of the circuit by press-
ing in the BRG pushbutton. The bridge mode provides a high impedance receiver input (greater
than 50k ohms).

8-55. In two wire return loss mode, a return loss bridge using a reference impedance of 2.16
microfarads in.series with either 600 or 900 ohms is used. The instrument is automatically con-
figured with the bridge for the measurement. The A jack is normally the test port, the REV push~
button can'switch it to the B jack. |

8-56. In noise-to-ground mode, the receiver measures the common mode (to ground) input sig-
nal. The signal on the tip and ring are summed together by an ac coupled resistor network. The
instrument is automaticaliy contfigured with the summation network in this mode. '

/
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8-57. Input/Filter--The HP 4937A receiver can select either of two inputs:
1. The received input from the input circuitry.
2. The transmit monitor path which allows the receiver to measure the transmitted signal.

8-58. An analog switch enables selection of either receiver signal or transmitted signal. Each
signal can be routed straight through or via the notch filter. The 25 dB amplifier is dependent on
the amplitude of the received signal, and can be bypassed by the mlcroprocessor A buffer
amplifier delivers the signal to the weighting filters.

8-59. The notch filter consists of three, second order biquad notch filters. The first section has
the zero located at 995 Hz. The second section has the zero at 1010 Hz. The thlrd secticn has
the zero at 1025 Hz.

8-60. Noise Filter Circuitry

8—61. C-Message Filter--The C-message filter consists of five blocks. The first and second
blocks are a bandpass network, the third is a low-pass, the fourth is a gain stage, and the fifth
is a bandpass network. Filter gain at 1 kHz is O dB.

8-62. 3-kHz Flat Filter--This is a second order Butterworth lowpass filter. The 3 dB
frequency is 3 kHz.

8-63. 60 Hz Reject Fi‘lter~—This iIs a third order high pass filter. The filter should have at
least 20 dB of loss at 60 Hz.

8-64. The microprocessor controls the tilter multiplexer's selection of the signal received from
the different filter output. The microprocessor aiso routs the signal through a buffer amplitier to
the autorange circuit.

8-65. Autorange

8-66. The autorange circuit can amplity signals up to 60dB in 10 dB steps, or attenuate them
by 10 dB.. The various gain states are software controlled. Determination of the correct state
is accomplished by measuring the detector output voltage and changing the gain in ten steps un-
til the detectc output falls within the dynamic range of the detector.

8-67. After the autorange there is a 5 pole low pass that sets the bandwicdth of the HP 4937A.
The 3 dB frequency of the filter is 18 kHz.

8-68. Level Detectors

8-69. The detector circuits convert ac input to dc output levels proportional to the input signal
level. The HP 4937A uses two different detectors: Fullwave average and QRMS.

1. The tull-wave rectitier combines the input ac signal with a halt-wave rectitied signal of
twice the peak amplitude to produce a fullwave rectified signal. The average detector
takes the fullwave rectified signal and the lowpass filters to produce a dc level output.

8-10




MODEL 4937A
SERVICE

2. The Quasi~RMS detector uses the same technique as the full wave rectifier, but in addition
sums in scaled signals from the positive and negative peak detectors. The positive peak
detector is inverted before being added so that it will have the same polarity as the other
signals being summed together. '

8-70. Hold Tone Circuitry

8-71. The 1004 Hz tone dropout and squaring circuitry measures the 1004 Hz frequency tone in
noise -with-tone, signal-to-noise, and detects drops in the tone signal below -46 dB. The notch
filter removes the 1004 Hz tone before autoranging. The tone signal is intercepted betore the
notch filter and the amplifier (through a bandpass filter) before being routed to the tone DROP
OUT DET and the sine wave to square wave converter.

8-72. To measure the hold tone frequency in noise~-with-tone the output of the sine wave to
square wave converter is selected in the frequency/level quantizing circuitry. The microproces-
sor determines if the hold tone is present and above -46 dBm as follows:

® The microprocesor resets the dropout latch through the I/0O expander.
® The microprocessor waits for a short time,

e If a tone signal is present and above -46 dBm then the tone dropout detector will set the
tone dropout latch.

o The microprocessor reads the tone dropout latch through the 1/0 expander to determine if
the tone dropout latch was set.

e If the tone dropout latch was not reset, the microprocessor writes Err 07 to the right-hand
display. :

8-73. Freq/Level Quantizer Circuitry

8-74. The Schmitt-trigger circuit is provided to square up the incomming signal when measuring
frequency. The hysteresis of the schmitt-trigger is required for good noise rejection. The
amount of hysteresis is set proportional to the average detector ouput to provide wider hys-
teresis for larger signals.

8-75. The V-F converter converts the dc output of the Level Detectors to a frequency that is
proportional to the level.

8-76. The microprocessor controis a multiplexer so that it can select the V-F converter,
schmitt trigger circuit, or the sine wave to square wave circuits (hold tone frequency) in order
to make the approiate measurement.

8-77. Transmitter

8-78. The transmitter circuit is responsible for digitally synthesizing the HP 4937A output signal.
It receives inputs from the microprocessor through the data bus, which determines the frequen-
cy and type of output waveform. The transmitter circuit supplies outputs through a transformer
to the switchboard for the output 310 jacks and to the receiver circuit to internally monitor the
transmitted signal through the transmitter monitor loop -around path.

i '
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8-79. Sine Waves--Iif the instanianeous voltage of a sine wave is sampled at many points in
time along the wave, a series of numbers representing the wave is obtained. Each number
represents the voltage of the sine wave at single point in time. This series of numbers can be
saved in ROM and later recalled by stepping through or scanning the ROM. Convert this series of
numbers back to a series of voltage levels and the result is a stair step approximation of the
original sine wave. :

8-80. A difference between the original sine wave and the stair step approximation occurs only
at frequencies higher then the Qriginal sine-wave frequency. These high frequency distortion
components can be eliminated with a filter leaving a very good approximation of the original sine
wave.

8-81. This principle is used in the HP 4937A. A series of binary numbers in ROM represents a
sine wave. The instrument scans the ROM and converts the number to voitage levels, filters out
the high frequency distortion components, and amplities the resulting waveform to provide the
desired test signal.

8-82. Phase Addres’s Generator--The phase-step latches hold the binary value of the
frequency. This value changes only if the frequency is changed. The adders add the phase-
step size (the binary irequency value) to the old phase address to get a new phase address
which is latched into the phase address latch. This is done on the positive going transition of
the SYSCLK line. The output of the phase address generator is a series of ROM addresses.

8-83. ROM and Latches--The ROM and latches take the series of address from the phase
address generator and converts them into a series of binary voltage values representing the
output waveform. These values are held in the voltage value latches. This section unpacks the
8 most significant bits and the 2 least signitficant bits of voltage data so that the D-to-A conver-
tor can get the entire 10 bits at one time.

8-84. Digital to Analog Conversion--The digital to analog conversion circuit takes the bi-
nary voliage sequence from the voltage value and.converts it to a series of step voltages ap-
proximating the output wavetorm. Both the D-to-A converter and the current-to-voltage con-
verter are in this circuit. The current-to-voltage converter converts the output of the D-to-A
converter {0 a series of voltage values.

8-85. Filter and Signal Select--The output of the digital to analog conversion circuit is only
an approximation ot the desired output Unwanted high frequency components are introduced by
the step nature of the wawtorm These high frequency components must be filtered. The out-
put select multipiexer selet ts the appropriate filter as the input to the power amplifier.

8-86. Loop-Around Clrcult—— The loop-around circuit provudes a signal path used by the HP.

4937A receiver to monitor the transmitted signal in the display transmit mode. The circuit has
two signal paths. The first is from the power amplitier output stage, through the loop adjust
amplitier, and the ioop select multiplexer to the receiver board. The second signal path comes
from the tilter output muitipi=xer and goes directly through the multiplexer to connector J1 and
the receiver board.

8-87. To suppress the loop-around signal, the transmit line is grounded through the loop select
multiplexer. The loop select lines are the same as the output select multiplexer address lines.
With quiet termination, the noise should be below 20 mV.
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8-88. Output Amplitier Circuit--The output power amplitfier is an operational amplifier driven
complementary-symmetry output stage, which provides the amplitication necessary for a +13
dBm output level. The OUTPUT LEVEL control provides a full dynamic range of -40 dBm to +13
dBm. The display will show the error code Err 01 to indicate the signal level is too high
(overrange).

8-89. Transmit Impedance/Output Routing--The output amplitier circuit drives a trans—
former with balanced outputs for each ot the three impedances. The proper transmitter im-
pedance is set from the front panel SET UP TRMT switches.

8-90. The transmitter signal is routed to the front panel 310 jack that was selected by the
NOR/REV switches.

8-91. Power Supply

8-92. The HP 4937A power supply (see figure 8-2) is powered by an ac line or bty arecharge-
able battery (Option 001). The power supply provides output voltages of: regulated +5 V,
+/-14.5V, and a floating 47 V. A crowbar circuit is used for protection from over: voltage it the
instrument is plugged into the wrong line voltage. ‘\
8-93. The input to the DC/DC converter is from either a 12 cell ni-cad battery or.an unregu-
lated 60 Hz transformer and diode. The input voltage can range from 12 V on battery'io a high ot
26 V on the ac line. All the outputs are short circuit protected and the +5 V output is'also over-
voltage protected. The converter is also undervoltage protected. That is if the input: voltage is

too low it will shut down and prevent the battery from being deep discharged. o
§ \

' 8-94. The A2U506 switching regulator cortroller contains the necessary functions tor ¢controll-

ing the power supply. The voltage regulation feedback is taken off the +14 volt supply. The cur-
rent limit is sensed in the source of A2Q505. Overvo!tage is sensed off the +5 volt output.
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POWER AND L |
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A TAGE SWI1TCHING RECTIFIER.
T :’\0 | g REW SUPPLY VOLTRGE ] JFETS ao = ap e sy
|._~ o | ‘ OUTPUT »— ) - outeur ™ ::2x
' xiR TR LTRSS [T
\ :
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g | Q g | \
0 : 5
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REGULATOR i : = A
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= " 4
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Figure 8-2. Power Supply Block Diagram
{
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8-95. SIGNALING

8-96. The signaling curcuut block diagram is shown in figure 8-3 The loop type signaling block
~ (originate relays K 404 and K405, and terminate relays K409 and K410) and the E/M relays im-
plement the supervisory signaling functions via the E/M and SB/SG jacks on the front panel. The
dlal circuitry provides an interface to an external lineman’'s handset (butt- in) and controls either
the ioop type signaling or the E/M signaling, depending on the type signaling curently being used.

a 97 E/M Signaling--The E/M circuit is basically a switching and detecting circuit for use
wnh telephone lines that use E and M pairs for signaling. The circuit can switch into six ditferent
contiguratlons Type |, I, or lll, in either originate or terminate modes. Signaling in the form of on-
hook and off-hook switching, can be applied to the lines from the microprocessor or from an ex-
ternal handset. Two voltage detectors test the E lead and the M lead to determine the state of

the: lmes for use by the microprocessor.

8-98. E/M Type | signaling consists of a single pair E/M. Type Il and lll each have two pairs; E
and SG, and M and SB.

- 8-99. Voltage on the E and M leads is detected with two voltage comparators. A common base

‘stage provides isolation and converts a 0 volt to -48 volt signal to a 5 volt to O volt signal. This
sngnal is compared against a reference voltage such that the switch point is at a line potential of

6 volts. The output of the comparator is sent to the DCU board via a latch. A 1k ohm resistor
and a 65-volt zener diode provide transient protection.

8 -100. Loop Signaling--The 4937A can simulate either the battery (terminate end) or hold coil

and are ac coupled (with talk battery) in terminate. Loop type signaling can be divided into

. \(op\gmate end). The dial jacks can be used in either mode and are connected directly in originate

' arig nate circuitry and terminate circuitry.

v
8->1(1 The terminate circuitry consists of a 47-volt floating power supply, a current detector,
an\( several relays. The relays can connect or disconnect the 48 volt supply, disconnect the tip
lea: ; and reverse the battery polarity. The DCU controls the state of each relay and configures
then according to the desired signaling mode. The current detector trips when the battery cur-
rent exceeds 3 mA. This sets a flag that can be read by the DCU.

8-102. The originate circuitry consists of a constant current sink (hold coil), a current detec-
tor, a tip ground detector, a tip/ring polarity detector and configuration relays. The constant
current sink is used in common by all three signaling types. The current detector and tip ground
detector are both used in ground start and can be read by the DCU. The polarity detector is
used to detect battery reversal in both loop start and loop reverse battery, and can also be

read by the DCU. The relays configure these elements as required for ditterent signaling modes,

and also makes avaliable a ring to ground path used in ground start.

8-103. Hold Other Coil--The hold other coil is a passive circuit that sinks a constant current
of 27 mA from 8.5 volts to 53 volts. This permits a dc path while maintaining a high ac

impedance.

8-104. A/B switching--The A/B switching circuitry consists »f two front panel pushbutton
switches. When the A key is pressed the loop type signaling circuitry iz connected to the A jack.
The hold other coil is connected to the B jack to hold the other ine while signaling is in progress
on the A jack. Pressing the B key reverses the above procedure and places the signaling on the
B jack and the hold other coil on the A jack.

8-14
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8-105. Dial Circuitry--The dial circuitry provides an intertace between an external handset
and the internal signaling circuitry. In the originate mode of loop type signaling the handset is
substituted for the internal hold coil. In the terminate mode a current limited 14 volt talk battery
iIs provided and the voiceband signals are capacitively coupled to the line. In all E/M modes the
talk battery is provide along with dial pulse detection circuitry. The dial pulses are sense and
used to control the on/off hook relay so the pulses are passed on to the E/M leads.

8-106. The dial pulses are pulled off the taik battery with a transistor inverter. The inverter
responds to the change in voltage on the dial jacks corresponding to an off-hook, on-hook, off-
hook dial puise with a 5 volt, O volt, 5 volt pulse that can be used as digital signals. The pulse is
placed on either the E line (terminating mode) or the M line (originating mode).

8-107. Dial pulses are input to the two one shots, such that the rising edge triggers a pulse 10
msec in duration causing the latch drivers to activate the latching relay to switch to off hook
and the falling edge, to switch to on hook.

8-108. Digital Control Unit (DCU)--The DCU consists of CPU (A4U 100) running at 2.097 MHz,
with 24K bytes of ROM and 128 bytes of RAM. The A4U101 supplies 221/0 lines and two
programmable 16-bit timers. The 128 bytes of RAMin A4U101 is used as system RAM for sys-
tem variables and the stack.

8-109. Octal latch, A4U103, de-multiplexes the A4U100 address/data bus. Only the A4U101
uses the multiplexed bus. The address bus, except for line A12, does not leave the CPU board.
Line A12is used as the mode select line on the display drivers.

8-110. A4U106 and A4U 109 decode the memory blocks for the respective memory sockets and
the chip enables for the I/0 mapped external latches used for programming the instrument.

8-111. The keyboard is interfaced to the CPU through port B of A41)101 and is interrupt driven
using the RST A input to the CPU.

8-15

- - g s B SV 411t AR A ST s S s PR+ v
A O 00 O A 400 4 M gt A e eyt S R T a7, 00 R, 1 TR e e e T S S e s A s




i
i
t

¥

MODEL 4937A
SERVICE

SIGNALING TIP AND RING

4o o

K486,
48?

K423
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R RX2 I
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8-112. TROUBLESHOOTING

8-113. SELF TEST

Figure 8-~3. Signaling Block Diagram
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8-114. A self test is automatically done each time the instrument is powered up. Should any
test fail, an error code will be displayed. These error codes (11 through 21 listed below) iden-
tity the test being made, the test parameters, and the possible cause ot the test failure.
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8-115. Power Up Self Test

MODEL 4937A

8-116. Troubieshooting

SERVICE

ERROR
CODE

TEST DESCRIPTION

TEST FAILS IF:

These troubleshooting hints assume that no errors
occured prior to the one heing Investigated

11

The UuPF computes a checksum
for ROMS A4UL02 anrd A4U104

The computed

checksum 135 incorrect

ROMG A4UL02 and A4UL04

12

The uP test the RAM in A41J101

AN bit of RAM

is stuck

A4UJ101]

13

The magnitude of the 10 V
reference i3 measured

The measured
v/-2 volts

value is not 10 vaolts

The 10-volt reference EA?UIOI] and the VEC (A3U300). If error code
14 and 1% are also displayed, trcubleshoot A3U403, A3U402, and A4J101

14

The frequency of the self
check signal is measured

The measurerd
1004 Uz

frequency is not

If error codes 1% and 16 also occured check transmitter output, [f error
16 occured but 15 did not, check the recelver signal path from A3TFPL2
to AITP7. [f neither error occured check the Schmitt trigger circuit,

The frequency of the hold
tone is measured

The measured
1004 Hz

freguency 15 not

The 1010 band pass filter and the hold tone
signal path.

16

The level +f the self check
signal is measured through
the average detector

The meastred
+/-0.5 dBm

level is not 13 dBm

Set 4937A to DISPLAY TRMT and OUTPUT LEVEl control fully clockwise. Check
the signal at A3TP7 for 3 V p-p, it it is not, troubleshoot the receiver
signal path from the transmitter monitor buffer A3Us05 through the auto
range. If the signal at A3TP7 is correct, troubleshoot the AVE detector.

17

The level of the self check
signal is measured through
the C-meassage filter

The measured
t/-0.5 dBm

level 1s not 173 dBm

C-meassage filter

18

The level of the self check
signal 13 measured through
the 3-kHo low pass filter

The measured
¥/-0.5 dBm

level is not 13 dbm

3-kHz low pass filter

19

The level of the self check
gignal 1s measured through
the ho-H: reject filter

The measured
v/-0.5 dBm

level is not 13 dBm

K0-Hz reject filter

20

The level of the self check
signal is measured through
the QRMS detector

The measuren
t/-0.% diim

level is not 13 dBm

ARMsS detector

The level of the sell check
signal is measured through
the return loss detector

The measured
+/-0.% dBm

devel {s not 13 dBm

Return loas detector

i
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8-117. EXTENDED SELF TEST . | .
8-118. The extended self test verifies additional circuitry not checked
by the Power Up self test. To initiate the extended self test
perform the following steps:
1. Externally loop the E/M jack to the SB/SG jack.
2. Press the SHIFT key. ,
3. Press the FILTER SELECT key.

8-119. The extended self test will execute automatically and display error codes for any tests
that fail.

8-120. Relay Test

8-121. After the functional tests of extended self test are completed the HP 4937A sequentially
sets and resets each relay. A tone is sounded only as each relay is set and reset so that non-
functioning relays can be detected by the absence of the set-click/reset-click. The relays are

tested in the following order: | | |

Seg No Relay No Seq No Relay No {
1. A1K100 12. A2K 407
2. A1K101 13. A2K409 o
3. ALK103 14, A2K410 , { |
4. A1K104 15, A2K411
5. A2K30 1 16. A2K412 . ,
6. A2K40 1 17. A2K413 i
7. A2K 402 18. A2K 414
8. A2K403 19. A2K415 [
9. A2K 404 20. A2K416 / | |
10. A2K405 21, A2K601
11, A2K406 (

] .
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« o g P/0 A2 TRANSMITTER SIGNALING 04937-60002 o o P/0 A2 TRANSMITTER SIGNAL ING 04937-60002
“ 10 A143 AZ{f(:mAL A 10 A143 ,\2{3([9.“ A ‘ ; o , |
P/0 P/0 .
¢ [ % 8-122. Extended Self Test 8-123. Troubleshooting
[ , - [ : ‘ :
S - | m TIPNEG DET TIPPOS DET s '3 TIPNEG DET TIPPOS DET | ‘
‘ S 3 wro | — . s \ L T “m mao | —— , 3 . ‘ ERROR These troubleshooting h.nts assume that no errors
' o8} 8 ' , R i r - A . . . . o )
v T ) T ‘1 oq w9 s C419 *,, > 5 ' | NcL——«Lb_:__f,'_:z 1 oq ' St Co19 ” > 3 , CODE TEST DESCRIPTION TEST FAILS IF: occured prior to the one being investigated.
2 4 us148 ——.—17 : ' i hd us14B '—'1 ‘
] 3 . .
‘ ‘ : ORIG RELAY oo ORIG RELAY oo 50 The level of the echo return loss The level measured Is A2 transmitter and return loss filter and waveform
| — wor ] Rkl 1 DL\ | — wor | . o0k | /R . waveform is measured by the QRMS not 1.45 Vrms +/-0.10 V
. i sl 9 13 'y sl g 13 b CR41s
e i e W] T Po-tp-twe e o v ) STHVERE B e el - \6\ ;0/ detector
' sl o A ” ; y ‘ N CRA02
/ : o b i {%411"5 \ ,’U‘O:Lo i ——— ! | N Y . i I : 51 The level of the singing high return | The level measured is A2 transmiter and return loss filter and waveform
! . PR U —. ?g;;; _, e 2 ;g;g,g return loss waveform is measured by | not .44 Vrms +/-0.10 V
‘ ! . GND CUR DET o _— o — GND CUR DET | » the QRMS detector
: F@)-ck8 T S ‘ F )-8
52 “The level of the singing low return The level measured is A2 transmitter and return loss filter and waveform
] N : . )
. qf -
. | TERM RELAY | TERM RELAY return loss waveform 1s measured by not 1.45 Vrms +/-0.1C V
S P K407 : R . P/o 07 Kaos | o the QRMS detector
18 e b - SIGRING Ll . ; ,‘: = To Bl Ve iy ,,&.l___ﬂcimg 13 ijd L3 ] KT -
. S o 10 A1JS A2 [l « TM'.;' a M 4 |°"ﬁ"—‘q‘l— 10 A143 AQ-( ; :—L;_ N . L(,_S___;I_I . R . .
‘ : : v Si1eup. - ] T R S \.,y.l_ﬂw S ] I o-R °‘ | 53 The amplitude of the self test sine The self test signal 1s A3 receiver notch filter, then check transmit signal
N R ‘ _ [s . wave is measured after going through | not atter'\uated by at for distortion
Nc____r_.y.__g.,ﬂo--l“-m , PRITE Pt s the notch filter least 53 dB
. et ;;Lo~ ] fk ‘ |
| 54 The signal path shown in figure A is | The output of the TIPPOS Check that the E/M jack has been looped to the SB/SG
. , S ‘ tested by reading the TIPPOS detector| detector is not low . .
i - . ‘ \ jack. Remove jumper A2J101 and restart the extended self test.
Figure A. Error Codes 54, 55, 56, and 57 (P/O Figure 8-11) Figure C. Error Codes 60 and 61 (P/O Figure 8-11) | . L . :
The 4937A will lockup on the first signal failure that 1t
55 The current direction shown in figure| The output of the TIPPOS detects in the relay configuration for that test. Refer to
DALY P/0 A2 TRANSMITTER STONAL ING 04937- 60002 " ‘ A is reversed by setting AlK403 and detector 1s not high Table 8-2 and verify the signal path and detector output of
w1 42| ’F;nm e — - | the TIPPOS detector output to read the signal under test.
' i T - - , 56 The current direction shown in figure| The output of the TIPNEG
v Ka(h - . .
‘ P s " [IPNEG DET [1PPOS DET : : A is reversed by setting AlK409 and detector is not low
\, Py ™ 1320 — 4 6 | . the TIPNEG detector output to read
{ ] | W3 | :" o :(L - Il oq wy , f car9 ‘ X, po- 1 , v
‘ | 3 - — \L : TERM CUR DET 57 The signal path shown in figure A is | The output of the TIPNEG '
. OR1G It AY RaTH A ! , set and the ouput of the TIPNEG detector is not high Lt
’ KAOB 0t el e 80 4% il . w 2 a8 *,;, p—+2 -~ TO UA0S . ' : R A
SR L BRI SR SUr] TR ae1e B R B e . 2 J PIN 8 detector is read R AR T
N e ! . N $ 4 . b e : ' .
o ) I S I N P ‘ 5 | e
] . L . . § . . . . / 7 - 0
o i L e | Btk s o 58 The signal path shown in figure B is | The output of the GNDCUR ‘
\ AL S . . : '
, . "Vox a1 s +’ > ‘ ;R;‘“ tested by reading the output of the detector is not low '
‘ GND CUR DET N - - GNDTUR detector
@) I R T 59 The signal path shown in figure B is | The output of the GNDCUR
‘ broken by resetting A1K407 and the detector is not high
Lm TERM RELAY w400 GNDCUR detector output is read
J1 Ke07 Y .
¥ .L...,.SLOH!M(L B SO £} IR e R e RPN t . 1
8 1 L L I ™ -8 - - ’
10 A1SS A2 L sione . Ir“s P N N 2T Figure C. Error Codes 60 and 61 (P/O Figure 8-11) Con't 60 The signal path shown in figure C is | The cutput of the TERMCUR
ST o S i | ' | tested by reading the output of the detector is not low
2 :Wo W, TERMCUR detector
N - »....q"[ + . )
e 8lS .o Lo }o ) o . )
R , | « 61 The signal path shown in figure C is ! The output of the TERMCUR
) | broken by resetting A1K405 and the Jetector is not high
Figure B. Error Codes 58 and 59 (P/O Figure 8-11) , TERMCUR detector:output is read
) /
\ ,‘l
w‘m TRAHCTPNG i g . bk dicsailddhuadtialh OSERNICS o L L T TS S ani DOPUPRIIY - s B B 1 111, v AR vkt 2 T etV L T O VPO O * ' . . pre—. s v ” e i i i ]
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‘ Y B 8-122. Extended Self Test (COI‘l t) : 8-123. Troub'eshootlng (con't)
e *m% L noas '
K411 3000 R427 Q406 10¢ 2 ‘ . ) .
s, |4 1ok ! i 2R ’ Re21 ERROR ‘ ' These troubleshooting hints assume that no errors
S1R o . .
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