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CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published
specifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its ealibration measurements are traceable
to the United States National Bureau of Standards, to the extent allowed
by the Bureau's calibration facility, and to the calibration facilitics of other
International Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials
and workmanship for a period of one year from the date of shipment.
The cathoderay tube (ZRT) in the instrument and any replacement
CRT purchased from HP are also warranted against electrical failure
for a period of one year fromn the date of shipment from Colorado Springs.
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS,
HOWEVER, ARE NOT INCLUDED UNDER THIS WARRANTY.
Hewlett-Packard will, at its option, repair or replace products which prove
to be defective during the warranty period provided they are returned
to Hewlett-Packard, and provided the preventive maintenance procedures
in this manual are followed. Repairs necessitated by misvse of the product
are not covered by this vrarranty. NO OTHER WARRANTIES ARE EX.

PRESSED OR IMPLIE), INCLUDING, BUT NOT LI'MITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS- NOT
LIABI E FOR CONSEQUENTIAL DAMAGES.

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

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual. '
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SERIAL NUMBERS

This manual applies directly to instruments with serial
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this instrument. Failure to comply with these pracautions or with specllic warnings
elsewhere In this manual violates safely standards of design, manufacture, and Intended use of the
instrument. Hewlelt-Packard Company assumes no llabliity for the customer's fallure to comply
with these requirements.

GROUND THE INSTRUMENT.

To munimize shock hazard. the inshument chassis and cabinet must be connected to an electncal
ground  The nstrument s eaquppged with a three-conducter ac power cable The power cable
must cther be plugged nto an approved three-contact electrical outiet or used with a three-contacl
to two-contact adapter with the gréunding wire ‘green) firmly connected 1o an electncal ground
(satety gioundy at the power oullet The power jack and mating plug of the power cable meel
internanonal Electrotechmical Commission (IECY sately standards

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do no! operye the instrument i the presence of flammavle gases or tumes QOperalion ol ony
electrical instrurnent in such an enwronment constittes a definite ~afety hazard

KEEP AWAY FROM LIVE CIRCUITS.

Operating  personnel  must not remove instrument  cCovers. Compenent replacernest and  internal
adjustments must be made by quahfied mantenance personnel Do not replace components with
power cable connected Under certain conditions, dangerous voltages may ewxst even with the
power cable removed To avoid mjunes. always disconnect power and discharge crcuns belore
touching them. '

DO NOT SERVICE OR ADJUST ALONE.
Do not aftempt nternal service or adstment unless another person, capable ol rendenng hrst aid
and resuscitation, 1s present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattening of glass fragments pimplosion)
To prevent CRT implosion, avoid rough handing or jarnng of the instrument Handling of the CRT shall
be done only by qualied mamtenance peisaniel using approvec satety mask and gloves

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing addiional hazards, do not instalt substiute parts or perform
any unauthonzed medihication to  the instrument  Retwn  the instrument 1o a Hewlett Packard
Sales and Setvice Ottice tor service and repair (o ensure that safety teatures are maintained

DANGEROUS PROCEDURE WARNINGS.

Warnings. such as the example helow, precede potentially dangerous procedures throughout ths
manual Instructions coMamed in the warnings must be followed

| WARNING I

Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing. and adjusting.
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Maodel 1742A

Genernl Informatton

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. ‘This Operating and Service Monunl contning
information required to install, operate, test, adjust,
and service the HP Madel 1742A Oscilloscope. A sepa-
rate Operators Guide is nlso supphied with the 1742A. Tt
should be kept with the instrument for use by the
operator,

1.3, Listed on the title page of this manual i8 a
microfiche part number. This number can be used to
order 4 x 6-inch miceofilm transparencies of the man-
ual. Each microfiche contains up to 96 photo-duplicates
of the manual pages. The microfiche package also
includes the Intest Manual Chanpes supplement,

1-4. SPECIFICATIONS.

1-5, Instrument specificntions are listed in table 1-1.
These specifications are the performance standard or
limits agoninst which the instrument is tested. Table 1-2
lists supplemental characteristics, Supplemental chor-
actoristics are notl specifications but are typical char
acteristics included as additional information for the
AHET.

1-6. INSTRUMENTS COVERED BY MANUAL.

1-7. Attached to the instrument is a serinl number
tag. The serial number is in the form: DOOGOADONOO, Tt
is in two parts; the first four digits and the letter are
the serinl prefix and the last five digits are the suffix.
The prefix ts the same for all identical inrstruments.
The suffix, however, is assigned scquentinlly and is
different for ench instrument. The contents of this
manual apply to instruments with the serinl number
prefix(es) listed under SERIAL NUMBERS on the title

page.

1-8. Aninstrument manufactured after the printing of
this manual may have a serinl number prefix that is
not listed on the title page. This unlisted serial number
prefix indieates the instrument is different from those
described in this manual. The manual for this newer
instrument is accompanied by a Manual Changes
supplement. This supplement contains “change infor-
matinon” that explnins how to adapt the manunl to
the newer instrument,

1.9. In addition to change information, the supple-
ment may contain information for correcting errors
in the manual. To keep this manual as current and
accurate as possible, Hewlett-Packard recommends
that you periodically request the latest Manual Changes

supplement. The supplement for this manual is identi-
fied with the manual print date and part number, both
of which appear on the manual title page. Compli
mentury copies of the supplement ure available from
Hewlett-Packard.

-1, For information concerning a scrial oumber
prefix that is not listed on the title page or in the
Muanunl Changes supplement, contact yveur nearest
Hewlett-Packnrd office.

1-11. DESCRIPTION.

1-12. The Hewlett-Packard Model 1742A is a dunl
channel, 100-MHz, delnyed-sweep oscilloscope designed
for genernl-purpose bench or field use, The dual-channel
de to 109 MHz vertical deflection system has 12 cali:
brated deflection fnctors from 5 mV/div to 20 V. div,
A maximum sensitivity of | mV:div to 40 MHz is
provided on both channels by means of a HX vertical
magnification. Selectable input impedance of cither
A0 ohms or | megohm permits impedance selection
that best meets measurement applications,

1-13. The 1742A provides the twomarker time-interval
measurement fenture in addition to the traditional
delayed sweep mode. When using the two marker
ATIME mode of operation, the time interval is senled
und the output (as a voltage) is applied to rear-panel
connectors for readout on an external 3-1/2-digit volt.
meter. With Option 034, the time-tnterval voltage is in-
ternally connected and displayed by o DBMM that is
built into the top cover of the vscilloscope,

1-14. The horizonta] deflection system has ealibrated
sweep rates from 2 a/div to 0.06 s div and delayed-
sweep rates from 20 ms/div to 0.05 us/div. A 10X
magnifier expands all sweeps by a fuctor of 10 and
extends the fastest sweep to & ns/div. In alternate or
chop mades, a trigger-view control will display three
signals: channel A, channel B, and the trigger signal.
When using trigger view in the alternate mode along
with the ATIME sweep mode, the time interval start
marker appears on the trigger waveform and the stop
marker appears on the channel A and channel B
waveforms. This allows correlation of time between
the trigger signal and the chrnnel A and B signals.
In trigger-view operation, center screen represents the
trigger threshold point and allows the operator to see
the triggering level location. With the A vs B control,
an X-Y mode of operation is possible: channel A input
{Y-axis) is plotted versus channel B input {X-axis). The
CRT screen has 8 by 10-em major divisions on an
internal graticule,
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1-15. OPTIONS.

1-16. Standard options are modifications installed on
HP instruments at the factory and are available on
request. The following options extend the usefulness
of the 1742A;

OPTION 001: Supplies a fixed ac power cord in place of
the normal detachable power cord.

CPTION 034: Provides o built-in Digital Multimeter
that can be used for time interval measurements or ns
a separate multimeter, This option is covered by aseparate
Operating and Service manual. Installation information
may be obtained from the nearest Hewlett-Packord
Field Service Office.

OPTION 090: Deletes. the two Model 10041 A divider
probes normally susplied. You may specify other probes
listed that are more suitable to your requirements.

OPTION 101 Singlc pushbutton interface option for
operation with the HP Model 1607A Logic State Ana-
lyzer. The A v B mode of operation ts deleted.

OPTION 102: Option 102 is the Option 101 with an
additionnl adopter plate (HP Part No. 5061-1213) for
attaching the 1742A and the 1607A instruments
together as o single unit.

OPTION 580: Provides a specinl bottom cover to meet
Canadian Fire Safety Codes.

OPTION 930: Power cord for use in Great Britain and
Singapore. 2.3 m (7.5 ft), removable, 240 V max, -
conductor 90° TEC,

OPTION 901: Power cord for use in Australin and
New Zealund. 2.3 m (7.5 ft), removable, 240 V max, 3-
conductor [EC.

OPTION 902: Power cord for use in East nnd Weat
Furope. 2.3 m (7.5 ft), removable, 240 V max, 3-conduc-
tor 94 TEC.

OPTION 906: Power cord for use in Switzertund only.
2.0 m (6.5 ft), removable, 210 V max, 3-conductor
90" CEE22/V,

Table !-1.

Model 1742A

1-17. ACCESSORIES SUPPLIED.

1-118. The following accessories are supplied with the
1742A;

One Blue Light Filter, HP Part No, (174002701

One Front-panel Cover, HP Part No. H040-0516

One Vinyl Storage Pouch, HP Part No, 15H10-0292

One 7.5-ft Power Cord, HP Fart No. K120-1521

Twa 10:1 Divider Probes, HP Model 10041A, approx
2 m (6.6 1) fong,

One 0.5A slow-blow Fuse for 220240 V operation
(HE Part No. 2110-02002)

1-19. EQUIPMENT AVAILABLE.

1-20.  The following items are available for use with the
1742A;

Maodel 1001A, 10027, and [114A - Testmobiles

Madel 3120A . 500 MHz Active Probe

Muodel 1125A - Impedance Converter Probe

Model 10002A - 50:1 Divider Probe, approx 1.h m
4H ity long

Model 10020A - Resistive Divider Probe Kit

Model O021A - 11 Divider Probe, approx 1 m
(3.3 0 long

Maodel 100404 - 10:1 Divider Probe, approx § m
¢33 o long

Maodel 1060424 - 101 Divider Probe, approx 3 m
(9.8 ft) long

Muadel 10140A - Coliapsible Viewing Hood

Mool 14918 - Rack Mount Adapter

Madel 101T3A - RFI Filter and Contrast Scereen

HE Pari No 01742 60501 Kit for installing Option
034 (DMA

1-21. RECOMMENDED TEST EQUIPMENT.

1-22, Equipment required to test and maointain the
1742A is listed in table 1.3, Other equipment may be
substituted if it meets or exceeds the critieal specifi-
cations listed in the tahle.

Specifications

VERTICAL DEFLECTION (Two Channels)

RISE TIME:- 1.5 ns (measured from 107 to 90'% points
of 6-division input step).

BANDWIDTH: dc to 100 MHz. (Measured 3-dB down
from B-div reference.) Bandwidth may be limited
to approximately 20 MHz by BW LIMIT switch.

Lower 3-dB LimlIt, ac Coupling: 10 Hz ( 1 Hz with
10:1 probe).

DEFLECTION FACTOR

Ranges: 5 mV.div to 20 V div in 12 calibrated posi-

tions (1, 2, 5 sequence, nccurate within %), With
vernier unculibrated, continuously variable be-
tween ranges and to at feast HO V div on 20V div
range.

INPUT RC (SELECTABLE)

AC and OC: | megohm - 27, shunted by approx 20 pF.

50 Ohm: 50 ohms = 37,

MAXIMUM INPUT VOLTAGE

AC and DC: 250 V (de + peak acy or H00 V pp ac
at 1 kHz or less,

50 Ohm: D Vrms,
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General Information

Tahle 11 Specifteations (Cont'di

Differentlal (A—B) Common Mode: CMRR is at lenst
20 dB from dec to 20 MHz. Common maode signal
amplitude equivalent to B div with one vernier
adjusted for optimum rujection.

VERTICAL MAGNIFICATION (X5)

Bandwldth: 3 dB down from K-division reference
signaul.

Dc-coupled: de to 40 MHz tne-coupled: 10 Hz to
40 MH =,

Rise Time: "9 ns (measured from 10% to 90% points
of 8-division input step).

Deflection Factor: increases sensitivity of each deflec-
tion foctor setting by a factor of five with a maxi-
mum sensitivity of 1 mV on channels A and B.
{Recommended only for use on 005 V and 01 V
ranges.)

MAIN AND DELAYED SWEEPS

RANGES

Main: 50 ns/div to 2 s/div (24 ranges) in 1, 2, 5
sequence.,

. A+B OPERATION

Delayed: 50 ns/ div to 20 ms/div (18 rangesiin 1, 2,5

sequence.
ACCURACY:
Sweep Time/ *Accuracy Temperalure
Division X1 X10 Range
. s 1) A% 0°C to 1H°C
S0 nuto 20 me | = 2% rR 15°C to 350
it o it 3500 to AH°C

*H0 ms to 2 s add 1%

Sweep Vernler (Maln Only): continuously vuarinble
bhetween all ronges; extends slowest sweep to at
least 5 5 -div. Front panel UNCAL light indicates
when vernier is not in CAL position,

X10 Magnltler: expands nll sweeps by a faetor of 10
and extends fastest sweep to D ns div,

CALIBRATED SWEEP DELAY

DELAY TIME RANGE: 0.5 to [0 X MAIN TIME DIV
setting; 100 ns to 2 s (manimum delay 150 nps)

DIFFERENTIAL TIME MEASUREMENT ACCURACY

{Over first 10 cm of sweep)

Delay Jitter: - 0.002% (1 part in H0 00 of maximum
delay in each step from +15°C to 35 C, - 00007
(1 part in 20 000) from °C to +15°C and +357°C to
Y O

TIME INTERVAL (A TIME MODE)

TIME INTERVAL OUTPUT VOLTAGE: varies from
A0V to 100 mV full seale. Full scale outupt voltage
can he determined by multinlying the number on
the TIME DIV dial by 10V tege., 0,005 5, 0.00 ms. or
0.00 us per division gives 0.5 V output full seale).

ACCURACY: mensurement accuracy is the Time
Interval Accuracy pivs the external DMM nccu-
racy.

TRIGGERING

INTERNAL: de to 25 MHz on signals enusing 0.3
division or more vertical deflection, inereasing to
1 division of vertical deflection at 100 MHz in
all display mades, Ynerease signal level by 2 when
in CHOP and by 5 when MAG XD is used.

EXTERNAL: dc to 50 MHz on signals of 50 mV p-p
or more increasing to 100 mV opp at 100 MHz,
‘nerease signad level by 2 when in CHOP.

LEVEL AND SLO#PE

Internal: nt any puint on the positive or negative slope
of the displaved waveform.

External; continuously variable through + 1.0 V on
either slope of the trigger signal; 10 Vip ¢ L),

Me MUM INPUT VOLTAGE

AC and DC: 200 V tde + peak ac) or 500V pp ac
'pt 1 kHz or less,

TRIGGER VIEW
Diisplays the internal or external trigger sipgnal,
In alternate or chop mode (dunl channel) channel
A, channel B, and the teigger signol are displayed.
In channel A or B made (single channel), trigger
view overrides that channel and displays the trig-
wer signal. Displayed amplitude of the internal
trigger signal is npproximately the siome as theon-
screen vertical signal, Deflection fuctor of the ex-
ternal trigger signal 18 100 mV. div or 1 V-div in
EXT mode. Trigger point of the main sweep is
approximately at the point that the displayed
trigger signal crosses center sereen, Withidentical-
Iy timed stgnals npplied to o vertical channe] and
the external trigger input, the trigger signal is
delnyed by 2.5 ns 1 | nu.

Maln Time Optlon **External
Base Selting 034 DVM OIAL
100 ns div 1o 20 ns div rCO o 00 of full seale) | 0.5 ¢ 05% of full scale) 0.5 ¢ 1% of full scnde)
50 ms div to 2 s div ctl 1 of full seale) vfl ¢ 1% of full sealod +(1 + 1% of full scale)

first 8 mun of sweep.

' **Plus accuraey of the external DVM,

*On 100 ns div range, specification applies nfter 1 em of sweep. On all other zonges, speeification applies after

13
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Generstl Information

Madel 1742A

Tahle I-1. Specifteattans (Cont'd)

A VS B OPERATION

BANDWIDTH

A {Y-axls): same ns channel A.

B (X-axls): de to 5 MHz.

DEFLECTION FACTOR: 5 mV/div to 20 V/div (12
calibrated positions) in 1, 2, 5 sequence.

PHASED DIFFERENCE BETWEEN CHANNELS: - ii°
de to 100 kHz,

CATHODE-RAY TUBE AND CONTROLS

Z-AXIS INPUT: +1 V, »H0-ns width pulse blanks
trace of any intensity, usable to - 10 MYz for

normal tntensity. Input R, 1 kilohm + 10'%, Maxi-
mam input * 2 V (de + peak ac).

GENERAL

CALIBRATOR

Type: approx 1.4-kHz square wave, = 0.1 us rise time,

Voltaga: 1| V p-p into » 1 megohm; 0.1 V p-p into
50 ohms,

Accuracy: * 1.

REAR-PANEL OUTPUTS: main nnd delnyed gates,
0O Vito-+2.5 Vi ATime out.

Tuble I 2. General Characteristics

VERTICAL DEFLECTION (Two Channels)

DISPLAY MODES: channel A; channel $ (Normal or
Invert), Alternate; chopped (approx 200 kHz rate);
A+B; and Trigger View.

INPUT COUPLING: seleetable for AC or NE, G0 ohms
(de), oy ground. Ground position disconnects input
connector and grounds amplifier input,

SIGNAL DELAY: input signals ure delunyed suffici-
ently to view leading edge of input pulse without
advanced trigger.

HORIZONTAL DEFLECTION
DISPLAY MODES: MAIN, DELAYED, A START/
B START, MAG X10, and A vs B,

TRIGGERING

MAIN SWEEP

Normal: sweep is triggered by internal or externel
signal,

Automatic: bright baseline displayed in absence of
input signal, Triggering is same as normal nbove
15 Hz,

Single: sweep vccurs once with same triggeriny as
normal; reset pushbutton arms sweep and ligits
indicator,

.DELAYED SWEEP

Auto: delayed sweep nutomatically starts at end of
delay period.

Trigd: delnyed sweep is armed nnd ean be triggered

ut end of delay period from selected sources.
{(Note: the Mt DMM readout is invalid i in this mode
of operation,) i

TRIGGER SOURCE I
Selectable from channel A, channel B, composite,
or line frequency (composite triggenng on dis-
plnycd signal exeept in chop; in chop, channel
A 18 trigger source),

Exiernal Input RC: approx 1 megohm slunte(l by
approx 20 pF.

Coupling: AC, DC, LF REJ, or HIF REJ.

AC: attenuates signals below approx 20 Hz.

LF REJ: (main sweeg only) attenuates signals below
approx 4 kHz,

HF REJ; {main sweep only) attenuates signals above

upprox 4 kHz.
TRIOGER HOLDOFF: (main sweep only) increnses
sweep holdoff time ir all ranges.

MAIN INTENSIFIED

DELAYED SWEEP: intensifies that part of main time
base to be expanded to full sereen in delayed time
basge mode. Stop control adjusts position of intensi-
fied portion of sweep.

TIME MODE: intensifies two parts of masn time base
to be expanded to full sereen in delnyed tirae buse
made. START control positions first intensifivd
portion of the sweep: STOP control positions see-
ond intensified portion of the sweep.

TIME INTERVAL ( A TIME MODE)

FUNCTION: measures time interval between two
events on channel A (channel A displny); between
two events on channel B (channel B display); or
between two events starting from anevent on either
channel A or B and ending with an event on
either chonnel A or B (alternate display).

CATHODE-RAY TUBE AND CONTROLS

TYPE: post accelerntor, approx 15 kV accelerating
potentinl, aluminized P31 phosphor.

GRATICULE: 8- by 10-div internal graticule; 0.2-div
suh(livisiuns on major horizontal nand vertical
pxes. L div'= 1 em. Internnl flondgun graticule
illumination.

BEAM FINDER: returns trace to CRT sereen regnrd-
less of setting on hurizontal, vertic nl. orintensity
controle,

REAR-PANEL CONTROLS: :wt:gmntmm and trice
align.

GENERAL

POWER: 100, 120, 220 240 Vae, + 10M%, 48 to 440 Haz,
100 VA maximum.

WEIGHT: (with accessories) net, 13 kg (28.6 1b);
shipping, 15.7 kg (34.6 th).

DIMENSIONS: see outline drawing (with Option 034
installed).

OPERATING ENVIRONMENT

Temperature: (°C to +55°C.

Humidity: up to 95% relative humidity ¢ t +10°C.

Altitude: to 160 m (15 Q00 fu).

Vihration: vibrated in three planes for 15 minutes
each with 0.254 mm (0.010 in) excursion 0 to
55 Hz.

I-+4
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General Information

Table [-2. General Characteristics (Cont'd)

MODEL 1742A WITH
GPTION 034 INSTALLED

NOTES

I. DIMENSIONS ARE FOR GENERAL
INFORMATION ONLY, IF DIMENSIONS
ARE REQUIRED FOR BUILDINC,
SPECIAL ENCLOSURES, CONTART
YOUR HP FICLD ENGINEER.

2. DIMENSIONS ARE INMILLIMETRES AND
HINCHES)
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Genernd Information

Table 13 Recomprended Tost Equipment

Model 17412A

Instrument Recommended Requlred : Aequired
Type Model Characteristlcs For
Digital Voltmeter HP Model 3463A Accurney: 1% A
Oscitloscope HP Mode) 1 T40A Handwidth: 100 MHz A
11 divider probe
Funetion Generntor| HP Me-del [BHHOA 1 kHz to H0O kHz, 3 V p-p. A
Sine and Square Wave
Signal Generntor HP Model 32008 10 MHz, 80 mV p-p PoA
Time-murk HE Model 226A Time Marhs 2 s to 5 ns PA
CGenerator
Capacitance Meter | HP Model E2A 20 pF range A
Fast-rize Pulse Rise Time: less than H00 ps PoA
Generator H0.ohm output
Variable amplitude
Overshaot less than 3%
DC Standard HEP Model 7408 S0mVto 160V P.oA
Accuracy: (LE%
RF Voltmeter HE Model 3406A Broad-band response to 1 GHz, P
with 1T063A Voltage to 1 V,
H-ohm Tee . .
Power Divider General Radio 50 ohmes at all connections, 6 dB PA
Model 574+TPD

1-6




Mocel 1742A

Installation

SECTION It

INSTALLATION

2-1. INTRODUCTIOM.

2.2, 'This section provides installation instructions for
the Model 1742A Qscilloscope. It also includes infor-
mation sbout initial inspection and damage claims,
preparation for using the 1742A, and repacking for
shipment information.

2-3. INITIAL INSPECTION.

2-4. Inspect the shipping vontainer for damage. if the
shipping container or cushioning material is damaged,
it should be kept until the contents of the shipmenthave
been checked for completeness and the instrument has
heen checked mechanically and etectrically. Contents
of the shipment should be as listed in the *Accessories
Supplied” paragraph in Section 1. Procedures for
checking electrieal performuance are givenin Section 1V,
If the contents are incomplete, if there is mechanicnl
damage or defect, or if the oscilloscope does not pass the
Performance Tests, notify the nearest Hewlett-Packnrd
office, If the shipping container is damaged, or the
cushioning materinl shows signs of stress, notify the
carrier as vell as the Hewlett-Packard office. The HP
office will arrange for repair or replacement at HP
option without waiting for ¢laim settlement.

2-5. PREPARATION FOR USE.

l WARNING I

Read the Safety Summary at the front of this
manual before installing or overating the
instrument, :
2-6. POWER REQUIREMENTS. vhe 1742A reghires
power source of 100, 120, 220 or 240 Vae, + 10%, 48 to 140
Hz single phase. Power consumption is 100 VA (max-
imum).

CAUTION

Instrument damuge may resuit if the line
voltage selection switch is not correctly set
for the proper input power source.

2-7. LINE VOLTAGE SELECTION. The instrument is
normally set at the factory for 120-V operation. To
operate the instrement from any other ac power source,
proceed as follows:

a. Disconnect ac input power cord from instru-
ment.

h. Stand instrument on rear panel legs,
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Figure 2-1. Line Voltage Selection Switch Settings

¢. Through opening in bottom cover, set Line
Voltage Selection Switches to proper position for input
power source. Figare 2-1 shows switches ret for 120 V
operation.

d. For 2288 V - 240 V input sources, replace rear
panel fuse F1 with (.5 A slow-blow fuse (HF Part No.
2110-0202) supplied with instrument.

e. Cunnect 1742A power cable to input power
source.

2.8. POWER CABLE. This instrument ia equipped with
a three-wire power cable. When connected to an appro-
printe ac power receptocle, this cable grounds the
instrument cabinet. The type of power cable plug ship-
ped with each instrument depends on the country of
destination. Figure 2-2 lists the part-numbers (and
associated Option Numbers) for the power cables and
plug configurations available.

HP POWER CABLE PART NUMBERS

8120-0696 81202296
OPTION 901 QPTION 906
81201692 81201702 81201521
OPTION 902 QOPTION 900 STD

Figure 2-2. Power Cables Available

2-9. REPACKING FOR SHIPMENT.

2-10. If the instrument is to be shipped to a Hewlett-
Packard office for service or repair, attach a tag
showing owner (with nddress), complete instrument
serin} numher, and a description of the service required.

2.11, Use the original shipping carton and packing
material. If the onginal packing material is not avail-
able, the Hewlett-Packard office will provide infor-
mation and recommendations on materials to use




Operation

Figure 3-1.
Controls and Connectors
3-0
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SCALE ILLUM. Adjusts CRT background iliu-
mination for good contrast between back-
ground and the graticule. Useful to illuminate
graticule when viewing in dark area, photo-
graphing (if camers has no light source), or
prefogging film.

LINE. Switch turns instrument power on and
off.

LINE INDICATOR. Indicator lights when in-
strument power is on,

BEAM FIND. Returns display to viewing area
relative to its off-sereen position.

BEAM INTENSITY. Controls brightness of the
CRT displny.

FOCUS. Adjusts writing heam for sharpest
trace. Alw iys keep display focused to prevent
damaging the CRT.

Ma'n TRIGGER LEVEL. Selects amplitude
point on trigger signal tha- starts main sweep,

MAG X10. Magnifies horizontal display 10
times, and expanda the fastest sweep time to
5 ns/div,

SINGLE. Sweep occurs once with same trigger-
ing ns in NORM. After each sweep, trigger
circuit must be manually RESET @ .

RESET. Momentary pushbutton that arms trig-
ger cireuit in single-sweep mode, After RESET
Q , sweep can be triggered by internal or
external trigger signal or by rotating TRIG-
GER LEVEL control € through zero.

Aeset Lamp. When lit, indicates trigger circuit
is armed, Lamp goes off at end of sweep and
remnains off until trigger cisenit is again armed
by pressing RESET () .

AUTO/NORM.

AUTO sweep mode (pushbutton out). Free-
running sweep provides bright display in ab-
sence of n trigger signal, Trigger signal input
{intcrnal or external) of 45 Hz or more overrides
AUTOQO operntion and sweep triggering is same
as in NORM mode,

NORM sweep mode (pushbutton in) requires
internal or external signal to generate sweep
and must be used if input frequency is less
than 45 Hz,

POSITION. Coarse ) and FINE Qadjust
ments position display horizontally,

15
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SIGNAL OVERILAY { AT=0). Screwdriver adjust-
ment to overlap traces with STOP control 0
ar DMM (Qption 034) at zero.

ATIME ON/OFF, In OFF pusition, switch turns
off second delayed sweep marker, providing
conventional delayed sweep operation.

START. Selects delny time between start of
main sweep and start of time interval mea-
surement (positions first marker),

STOP. Selects end point of time interval meg-
surement (positions second marker).

A START/B START. A START pasition sets
first delnyed sweep marker on channel A and
second delayed sweep marker on channel B
This allows time interval measurement from
reference point on channel A to ending point
on channel B. B START position sets first
delayed sweep marker on channel Band second
delayed sweep marker on channel A, This
allows time interval mensurement from refer-
ence point on chunitel B to ending point on
channel A.

DLYD. Selects delayed sweep mode of display.
MAIN. Selects main sweep of display.

A vs B. Selects X-Y mode of operation with
channel A input (Y-axis) plotted versus channel
B input (X-axis).

OPTION 101 deletes A vs B function and adds
logic state display. When Model 1742A is con-
nected to HP Model 1607TA Logic State Ana-
lyzer, pressing STATE DSPL @) displays 16-
word table of 16-bit words, See Applications
Section of Operators Guide for details.

Delay~d TRIGGER LEVEL, Selects amplitude
point of trigger signal that starts delayed
sweep,

Main TIME/DIV. Inner knob controls main
sweep rate. Rate indicated by numbers dis-
played in knob skirt opening.

Delayed TIME/DIV. Guter rotating section se-
lects delayed-sweep rate. Rate indicr‘ed by
marker on outer knob. An interlock is incor-
porated so delayed sweep is always faster
than main swdep. When rotated out of OFF
position in MAIN mode of operation, portion
of main sweep is intensified, indicating STOP
o position of delayed sweep with respect to
main sweep. '

Q:0
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AUTO/TRIG'D. In AUTO Q, delayed sweep
starts immediately after delay interval whichis
product of either START ) or STOP () set-
ting and main TIME/DIV € setting. In
TRIG'D ) . delayed-trigger circuit is armed
ufter delay interval and delayed sweep must
be triggered internally or externally by trigger
signal. (NOTE: the 3t DMM readout (option
034) is invalid in the TRIG'D mode of opera-
tion.)

7 L . Two position switch that selects
slope of event that triggers delayed sweep
when in TRIG'D €@) mode.

Delayed AC/DC. Selects delayed sweep trigger
coupling

Delayed INT/EXT. Selects internal or external
delayed sweep triggering.

Delayed EXT +10. Attenuates external trigger
signal by factor of 10.

Delayed EXT TAIG INPUT. BNC connector for
delayed external trigger signal,

TIME/OIV VERNIER. Provides continuous ad-
justment of main TIME/DIV between cali-
brated pasitions, extending slowest sweep to

b a/div.

UNCAL. Lights when TIME/DIV VERNIER
€ is out of CAL detent position; indicates
that sweep is not calibrated.

TRIGGER HOLDOFF. Increases timc between
sweeps and nids triggering on complex dis-
plays such as digital words.

1 /L . Two position switch that selects
slope of internal or external trigger signal used
to start main sweep.

LF REJ. Attenuates internal or external trig-
ger signal below approx 4 kHz This is useful
to condition high-frequency signals for best
synchronization by eliminating unwanted low-
frequency signals such as power line inter-
ference.

HF REJ. Attenuates internal or external trig-
ger signals above approx 4 kHz. This s 1o~
to condition low-frequency signals for best
synchronization by eliminating unwanted
high-frequency signals such as RF.

LINE. Selecting both LF REJ €0 and HF REJ
@ removes all internal and external trigger
signals and applies input ac power frequency
for triggering.

O
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Maln AC/DC. Selects main sweep trigger
coupling.

Maln INT/EXT. Selects internal or external
main sweep triggering.

Main EXT :10. Attenuates external trigger
signal by fuctor of 10.

Malin EXT TRIG INPUT. BNC connector for
main external trigger signal.

ALT. Channel A and B signals are displaved
alternately on consecutive sweeps.

Channel A. Displays channel A input signal.

Channel B. Displays channel B input signal.
A+B, Pressing both channel A Q and channel
B @ displays the algebraic sum of channel
A and channel B input signals. If channel
B display is inverted (press CH B INVT @),
A minus B display results,

CHOP. Channel A and B signals are displayed
simultaneously by switching between channels
at 250 kHz rate.

TRIGGER A. Selects sample of channel A
signal as trigger signal when INT/EXT Q is
in INT.

TRIGGER B. When in INT (), sample of
channel B signal is selected as trigger
signal.

COMP. Engaging both trigger A 0 and trig-
ger B 0 selects composite trigger. When dis-
play mode is set to channel A, channel B,
ALT, or A+B, sweep is triggered by displayed
signal. In CHOP, sweep is triggered by
channel A signal only.

TRIG VIEW. Displays main sweep trigger
signal. A fixed sensitivity of approx 100 mV/
div or 1 V/div with EXT + 10{) can be
selected in. »xternal trigger. TRIGGER LEVEL
© npositions display vertically. Center screen
indicates trigger threshold level with respect
to trigger signal. If ALTQ or CHOP@ is
selected, three signals nre displayed: channel
A, selected trigger signal (at center screen),
and channel B. If external trigger signal is
selected, you can correlate time between trig-
ger signal and channel A and channel B
signals. If you select a single channel,
trigger view overrides that channel to dis-
play selected trigger signal.

(50

©

© ©

©® 0 6 0 o

MAG X5. Magnifies vertical presentation five
times, and increnses maximum sensitivity to
1 mV/div. Bandwidth is decreased to 40
MHz. Recommended on 5 mV/div and 10 mV/
div ranges only.

BW LIMIT. Reduces bandwidth of channel
A and channel B to approx 20 MHz.

CH B INVT. Inverts polarity of channel B
signal. In A+B Q) & @) mode, pressing CH B
INVT @) results in A minus B display.

NOTE

In the following descriptions for con-
trols?through €. only channel A
control and connectors are discussed.
Channel B controls and connectors are
indentical in function.

POSN. Varies vertical position of channel A
display.

Coupling. Selects capacitive (AC), direct (DC),
or 50-ohm coupling of input signal. GND
pasition disconrects input signal and grounds
input to verticat preamplifier.

VOLTS/DIV. Selects vertical deflection factor
in 1, 2, 5 sequence from 0.005 V/div to
20 V/div, accurate within 3% with vernier
in CAL position.

Vernler. Provides continuous control of deflec-
tion factor between calibrated VOLTS/DIV
ranges. Vernier range is at least 2.5to 1.

UNCAL. Lights when vernier control is out of
detent position to indicate VOLTS/DIV ) is
uncalibrated.

INPUT. BNC connector to apply signals to
channel A amplifier. Impedance and coupling
are selectable by €)) .

GROUND POST == Convenient chassis ground
connector. Useful to ensure common ground
with equipment under test.

CAL 1 V. Provides 1-V peak-to-peak (withia
1) square wave voltage signal recurring
at approximate rate of 1.4 kHz (100 mV
peak-to-peak wnen terminated in 5011).

Z-AXIS INPUT. BNC connector for intensity
modulation of CRT display. *4-volt, > 50-ns
width pulse blanks trace of any intensity.
Do not apply more than =20 V (dc¢ + peak ac).

0
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TRACE ALIGN. Screwdriver adjustment to
align horizontal trace with graticule,

ASTIGMATISM. Screwdriver adjustment used
in conjunction with FOCUS @ to achieve
clean, sharp spot or trace, Adjustment is
easier with stationary spot.

MAIN GATE QUTPUT. Provides rectangular
output of approx +*2.5 V coincident with
main sweep.

D' Y'D GATE OUTPUT. Provides rectangular
output of approx *2.5 V coincident with
delayed sweep.

@- @ 15074 INPLTS - Option 101 only

Z-AXIS. Intensity input from HP Model
1607A.

VERT. Y-axis input from HP Model 1607A.
HORIZ. X-axis input from HP Model 1607A.
LINE INPUT. Connector for sc power cord.
FUSE. 1A 250 V slow-blow for 100V or
120-V operation 0.5A 250 V slow-blow for
220-V or 240-V operation.

A TIME OUT. Banana jack connectors for
time interval measurement, Voltage output

and position of main TIME/DIV control € in-
dicates time interval in s, ms, or us,
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Qperation

SECTION HI

OPERATION

3-1. INTRODUCTION.

3-2. This operating section explains the function of
controls, indicators, and connectors on the 1742A. It
deacribes typical operating modes in o measurement
system and includes operator's checks and warmup
information.

3-3. PANEL FEATURES.

3-4, Front- and rear-panel features are describod in
figure 3-1. Description numbers match the numbers on
the illustration. In addition, description numbers used
after control and connector names in the following
text are keyed to figure 3-1.

3-5. OPERATOR'S CHECKS.

3-6. The checks *hnt follow allow the operator to make
quick evaluation »f the instrument’s main functions
prior to use, If tzwuble is suspected, refer to the service
sheets in Sectivn VIII to igolate the problem,

CAUTION

Before connecting power to the 1742A, make
sure the low-voltage supply line select switches
are sel to correspevd to the line voltage
of the available ac power line. Refer to
Section II for proper switch settings.

3-7. INVTIAL TURN-ON PROCEDURE. To place the
1742A into operation and avoid CRT damage, accom-
plish the following steps in the sequence listed:

n. Set BEAM INTENSITY @ fully counterclock-
wise.

b, Set vertical DISPLAY to ALT Q
c. Set internnl TRIGGER to A ).

d. Set vertical verniers €) for channel A and
channel B to CAL detent.

e. Set CH B INV switch € to out position.

f. Set vertical coupling control € for channel A
and channel B to GND.

g Set vertical POSN controls @) to midrange,

h, Set horizontal POSN control @) to midranye.

i. Set main TIME/DIV control €) to t mSEC/div.
j. Set delayed TIME/DIV control @ to OFF.

k. Set TIME/DIV VERNIER @ to CAL detent.
I. Set AUTO/NORM switch ) to AUTO.

m. Set main INT/EXT trigger switch () to INT.

n. Set LINE switch €) to ON position and allow
15-minute warmup.

0. Adjust BEAM INTENSITY € for barely visi-
ble trace.

3-8. TRACE ALIGNMENT. The trace align ndjustment
compensates for external magnetic fields that may
affect nlignment of the horizontal teace with respect
to the graticule. When the instrument is moved to a
new location, trace alignment should be checked and
adjusted if necessary. To align the trace horizontally
proceed as follows;

a, Obtain troce as described in initial turn-on
procedure,

b. Using channel A POSN control €]}, set trace
to center horizontal graticule line.

¢. Using noametallic alignment tool, adjust

TRACE ALIGN @ (rear panel) for best alignment of
trace with horizontal graticule line.

3-9. FOCUS AND ASTIGMATISM ADJUSTMENTS. To
adjust fecus and astigmatism proceed es follows:

a. Obtain trace as described in initial turn-on
procedure.

b. Set BEAM INTENSITY control Ofully coun-
terclockwise.

¢c. SelectAvsB @horizontul mode of operation,
d. Adjust BEAM INTENSITY o to observespot,

e. Position spot near center of CRT using vertical
POSN @ and horizontal POSITION @) controls,

f. Adjust FOCUS @(front panel) and ASTIG-
MATISM control @) (rear panel) for best defined spot.
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3-10. PROBE COMPENSATION. To adjust a divider
probe that has a compensation adjustment, proceed as
follows:

a. Obtain trace as described in initial turn-on
procedure.

b. Connect divider probe to channel A INPUT
connector 0.

e. Tonnect divider probe tip to CAL 1 V ter
minal Q‘S

d. Set channel A input coupling €Q) to DC.

e. St channel A VOLTS/DIV control ) for square-
wave display with two to three divisions of vertical
deflection.

f. Set main TIME/DIV control €)) for horizontal
display of at least two full square waves (0.2 mSEC
range).

g.  Adjust divider probe compensation for correct
display (see figure 3-2).

OVER CORRECTLY UNDER
COMPENSATED ADJUSTED COMPENSATED

Figure 3-2. Divider Probe Adjustment Display

3-11. DISPLAY/READOUT ZERO ADJUSTMENT. Per-
form this adjustment before taking At time-interval
measurements. The adjustment calibrates the 0.00 set-
ting of the time interval STOP dial () or the 0.000
indication of the LED display on the digital multimeter
(if used). To accomplich this adjustment, proceed as
follows:

a. Apply input signal to channel A or channe! B
INPUT connector ) .

b. Select channel A () or channel B @ vertical
DISPLAY.

¢. Select channel A 0 or channel B Q internal
TRIGGER.

d. Adjust appropriate VOLT/DIV control )and
vernier € for full five-division vertical display of
signal,

e. Select main TIME/DIV ) range that displays
at least one full cycle of signal.

3-2
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f Set delayed TIME/DIV@to sweep speed ap-
proximately five times faster then main TIME/DIV Q
sweep speed.

g. Set A TIME ON/OFF switch @ to ON posi-
tion.

h. Adjust time interval START () to place first
intensified marker on point of interest on displayed
trace,

i. Set time interval STOP () dial to 0.00. If using
Option 034 digital multimeter or external multimeter,
readjust time interval STOP () to obtain indication as
close as possible to 0.000 on DMM.

j. Engaged DLY'Dswitch €) . With an indication
of 0.000 on DMM or 0.00 on time interval STOP ) dial,
the two displayed segments should be perfectly over-
lapped.

k. If segments are not overlapped, adjust front.
panel SIGNAL OVERLAY (AT=0) @) to overlay two
signal segments displayed.

NOTE

If using only one signal channel, this com-
pletes the adjustment. If using two signal
channels, connect probe from second chan-
nel to same signal source applied to first
channel (same signal applied to both chan-
nels simultaneously), and continue on with
the adjustment.

l. Select ALT@)display and internal triggering
0 or 0 .

m. Set time-interval mode ) to A START or B
START, as desired.

n. Engage MAG X10 switch ) .

0. With indication of 0.000 on multimeter or 0.00
on time-interval STOPOdinl.lwn segments displayed
should be overlapped. If not, adjust SIGNAL OVER-
LAY (AT=0) @) to overlay two signal segments dis-
played.

3-12. VERTICAL ACCURACY CHECK. To check verti-
cal accuracy, proceed as follows:

a. Accomplish initial turn-on procedure.

b. Connect CAL 1 V () output to channel A IN-
PUT connector €) using BNC to banana plug adapter
and test lead with alligator c'ips.

c. Set channel A VOL"'S/DIV control @ to 0.2
V/DIV range.
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d. Set main TIME/DIV control £ to 0.2 mSEC
range.

e. Square-wave amplitude of displayed waveform
should be five major divisionsa (* 4%).

3-13, SWEEP TIME ACCURACY. To check horizontal
sweep accuracy, proceed as follows:
a. Accomplish initial turn-on procedure.

b. Connect time-mark generator to channel A
INPUT connector ) .

¢. Set main TIME/DIV @) to 0.5 »SEC position.
d. Set time-mark generator for 0.5 us markers.

e. Using horizontal POSITION controls @) and
. sct one marker on far left graticule line.

f. Markers should line up (approximately) with
each vertical graticule line across CRT,

g. Markeron far right-hand side of CRT should be
within 0.2 major division of last vertical graticule line.

3-14. OPERATING INSTRUCTIONS.

3-16. The following procedurcs provide additional in-
formation concerning operation of the instrument,

3.16. AUTO VERSUS NORM (). In AUTO operation,
here will always be a recurring sweep (baseline trace),
except under triggering conditions, A trigger of 45Hzor
higher overrides AUTO operation and a stable present-
ation is displayed. Adjustment of main TRIGGER
LEVELo may be necessary for a stable display. If
the triggersignalis 45 Hz or less, NORM operation must
be used. A trigger signal is always needed in NORM
operation to generate a sweep.

3-17. SWEEP AFTER DELAY ) @ . In ALTO @
mode, delayed sweep starts immediately after the delay
interval which is the product of either the START @) or
STOP (f) setting and the main TIME/DIV €) setting.
In TRIG'D @ mode, the delayed trigger circuit is armed
after the delay interval and delayed sweep must be
triggered internally or externally by a trigger signal.

NOTE

When the SWEEP AFTER DELAY is in
TRIG'D mode of operation, the time interval
feature (ATIME) is disabled. Output from
ATIME OUT connectors (or DMM on Option
034) will indicate the position of the STOP
control 0, not the time interval being dis-
played.

3-18. OBTAINING BASIC DISPLAYS. These proce-
dures will aid the operator in becoming more familiar
with the instrument. Before performing the procedures,
compleie the initial turn-on procedure. In addition, set

f)peration

the 1742A front-panel controls as follows:

Coupling(Ch A .......ooovvvviennn s DC
VOLTS/DIVICh AY@ ...........vs 02
Main TIME/DIVE) ............. 5 mSEC
START @) ........oovviveennnnn, fully cew
STOPQ ... fully cew
ATIMEON/OFFQ ...l OFF

3-19. NORMAL SWEEP DISPLAY.

a. Connect CAL 1 V terminal @to channel A
INPUT connector €J) using 10:1 divider probe supplied.

b. Adjust channel A POSN @) to align base of
square-wave display on second horizontal graticule line
from bottom. Adjust main TRIGGER LEVEL @ for
stable display.

¢. Observe square-wave display with amplitude of
five divisions and approximately seven positive-going
pulses.

3-20. MAGNIFIED SWEEP DISPLAY,

a. Obtain normal sweep display.

b. Adjust horizontal POSITION ® 0 place por-
tion of waveform to be magnified on center graticule of
CRT (figure J-3a).

¢. Engage MAG X10switch ) .

d. Adjust fine horizontal POSITION @ for pre-
cise placement of magnified display (figure 3-3b).

a. Norma! Display

}
3

b. Magnifird Display
Figure 3.3. Magnified Swecp
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3-21. DELAYED SWEEP DISPLAY.
a. Obtain normal sweep display.
b. Set delayed TIME/DIV € to 20 » SEC.

¢. Obaerve intensified portion of square-weve
display.

d. Adjust BEAM INTENSITY ) for comfortable
viewing level,

e. Adjust time intervul STOP () until intensified
portion of trace is over display segment under investi-
gation (figure 3-4a).

f. Enguged DLY'D switch €) and noteintensified
portion of trace is now displayed across entire CRT
{figure 3-4b}.

S
INTENSIFIED
a, Normal Display with Intensified Area

b. De!awd Jweep Nisplay

Figure 3-4. Delayed Sweep

g Adjust time intervai STOP 0 to observe other
pulses in pulse u-am i )

3-22. A VS B DISPLAY.

a. Apply vertical (Y- ax:s) signal to channel A
INPUT connector € .

b. Apply horizontal (X-axis) signal t~.channel B
INPUT connector )

34
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¢. Engage A vs Boawitch €.

d. Adjust channel A and channel B VOLT/DIV
controla@ for desired vertical and horizontal acale
factor,

NOTE

Channel’ A POSN @ will adjust vertical
position of the display. Horizontal POSI-
TION controls () and @ will adJust hori-
zonta!l position of the display.

e. If display is not visible, engage BEAM FIND
switch ) to locate display. Make necessary adjust-
ments to return display to center of CRT.

3-23. TIMAE-INTERVAL MEASUREMENT. The 1742A
proyides for the use of a DMM (digital multimeter)
to simplify time-interval meagurements, A built-in digi-
tal multirneter, Hewlett-Packard Option 034, is avail-
able for this instrument. It indicates exact time inter-
vals between the stert and stop makers directly in
seconds, milliseconds, or microseconds.

3-24, The opurator can connect any DMM of his choice
to the ATIME OUT connectors ) on the rear panel of
the 1742A. To preserve accuracy of the 1742A, use &
31/2 dlglt multimeter for digital readout of time intey-
vals,

3-25. To measure the timeinterval between two points
of intereat on a serinl-type waveform, proceed as fol-
lows:

a. Accomplish display/readont zero adjustment

. {parag‘chh 3-11},

b. If Option 034 not installed, connect DMM to
ATIME SUT @ banana jack connectors on rear panel
of 1742A.

¢. Connect input signal to channel A INPUT con-

nector ).

d. Select channel AQ DISPLAY and channel
A () TRIGGER.

e. Set channel A VOLTS. DIV switch Q for ap-
propriate range.

f. Set main TIME/DIV control €) and delayed
TIME/DIV control €) for desired display.

NOTE

Use TIME/DIV ranges that separate, s far
as possible, the two points of interest being
measured.

g Set A TIME ON/OFF switch ) to ON posi-
tion.
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h. Using time interval START 0, position first
intensified spot to starting point of interval being mea-
aured.

i. Using time interval STOP o , position second
intensified spot to end point of interval being measured.

j. Engage DLY'D switch @ .

k. Using time interval STOP control ) , super-
impcse two waveforms observed.

1. Note voltege output as indicated on DMM.

m. Note whether main TIME/DIV € is in SEC,
mSEC, or uSEC range. Time interval measured is then
the voltage (step 1) in 8, ms, or ps,

NOTE

For complete information concerning time-
interval measurement applications refer to
the Operators Guide supplied with this in-
strume=-t,

3-26. USE OF OPTION 034 DMM.

3-27. TIME-INTERVAL MEASUREMENTS. To use the
Option 034 Digital Multimeter for time interval mea-
surements, certain multimeter switches must be set
properly. The meter POWER switch must be ON and
the VOLTS pushbutton must be engeged (output
analog voltage from 1742A is dc).

328, The two-position switch built into the instru-
ment’s top cover muslt be in the forward position to
obtain time-interval measurements of displayed wave-
forms. With the switch in the rear position, the analog

Operation

dr voltage is disconnected from the meter and the con-
nections at the side of the multimeter are enabled for
normal multimeter mesurements.

3-29. AVERAGE AND RMS VOLTAGE MEASURE-
MENTS. The Option 034 DMM is an average-respond.
ing meter calibrated in rmas. To measure rms voltage
using the DMM, proceed as follows:

a. Set two-position switch on 1742A top cover to
rear position.

b. Set DMM contrals as followa:

POWER........oo i ON

DC/AC (=02 ~) vviiiiiiiiininininnnens = {IN)

VOLTS(V).ovvvvrnrennnnns e (IN)

AUTOHOLD ................. AUTO (OUT)

AMPS(A)......ovvvinninnns Prereans (0uT)

13 (OuUT)
CAUTION

Do not connect DMM leads to any voltage
greater than 707 V rms,

¢. Connect test leads from V1 (Hl) and COM
(LOW) on DMM tn signal under test. DMM will auto-
matically select best meter range and display rms
voltage.

d. To mensure averange voltage, set multimeter
DC/AC control to DC {(out position).

K E; /(36 bhln k)
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

4.2, The procedures in this section test the instru.
ment's electrical performance using the specifications
in table 1-1 as the performance stendards. All tests cai
be performed without access to the interior of the
instrument. A simpler operational testisincludedin the
QOperators Guide supplied with the instrument.

4-3. EQUIPMENT REQUIRED.

4-4. A complete list of required test equipment and
accessories is given in table 1.3 (S ction I). Any equip-
ment that satisfies the critical specifications given in
the table may be substituted for the recommended
model{s). For best results use recently calibrated test
eqr.ipment.

4-5. TEST RECORD.

4-6. Results of the performance tests may be tabulated
on the Performance Check Record at the end of this
section. The record lists all of the tested specifications
and their acceptable limits. The results recorded at
incoming inspections can be used for comparison during
periodic maintenance,

4-7. CALIBRATION CYCLE.

4.8. The 1742A requires periodic verification of per-
formance. Depending on use and environmental con-
ditions, the instrument should be checked using the
following performance test at least every 2000 hours of
operation or every six months, whichever comes first.

4-3. OPERATION VERIFICATION.

4-10. To nssure that the instrument is performing
properly without testing all specifications listed in
table 1-1, perform only those procedures indicated in
table 4-1.

4-11, INITIAL CONTROL SETTINGS.

4-12. The control settings listed below must be used for
each performance check. Exceptions to these settings
will be noted as they occur. After completing a check,
return 1742A controls to the following settings:

CONTROL. SETTING
All Pushbuttons

{except as noted below) ........ out position
VOLTS/DIV (Channels Aand B)........ 1
CAL (Channels A and B)....detent (fully cw
Coupling (Channels Aand B) ........... DC
POSN (Channels Aand B) ........ midrange
DISPLAY o it e A
TRIGGER. ..ot iiiiiiriiirerire s A
FOCUS .. i iiieiiin e hest trace
BEAM INTENSITY......... 10 - 11 o'elock
LINE .. i it iirereeirerinaanes ON
POSITION (Horizontal) ........... midrange
TRIGGER LEVEL

{Main and Delayed) ............ 3 o'clock
SweepMode........covvviviiiianin, MAIN
START oo e fully cow
STOP ..ttt irierirsereans fully cew
ATIME o e e OFF
MAINTIME/DIV........cvva. ... 1 mSEC
DIYDTIME/DIV .. ... OFF
TIME/DIV VERNIER ................. CAL
TRIGGER HOLDOFF.................. MIN

4-13. PERFORMANCE TEST PROCEDURES.

4-14. BANDWIDTH. 3 dB down from an 8-division
reference signal; de to 100 MHz, de coupied; and 10 Hz to
100 MHz, ac coupled. In the vertical MAG X5 made,
bandwidth is reduced to 40 MHz,

Table 4-1. Recommended Test Abridgements

Paragraph

No. Performance Test Alteratlon Remarks

423 Sweep Time Accuracy None Check accuracy from .05 u SEC
thru 2 SEC

4.25 Differential Time None Check accuracy of time interval indi-

Accuracy : catton of £0,5% of measurement

+(.5% of full seale + accuracy of DVM.

4-33 Deflection Factor None Check deflection fuctor on 005 V/div
through 20 V/div ranges

4.1
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SIGNAL

Madel 1742A

OSCILLOSCOPE

RF

GENERATOR

VOLTMETER

Figure 4-1. Bandwidth Test Setup

4.15. A signal generator is used to provide the refer-
ence signal. Anrf voltmeter is used to monitor the signal
level at the input connector to verify that the signal
amplitude remains constant,

Equipment Requlred:

Signal Generator ............... HP Modecl 3200B
RF Voltmeter ....... HP Model 3406A w/11063A

4-16. Perform bandwidth test as follows:

a. Connect signal generator and rf voltmeter es
shown in figure 4-1.

b. Set 1742A controls as follows:

Coupling (both chennels)............... . 501
VOLTS/DIV (both channels) ............0.01
MAINTIME/DIV...........covvvves 1w SEC

¢. Set signal generator frequency for npproxi-
mately 10 MHz with exactly 8 divisions of vertical
deflection on oscilluscope.

d. Note rf voltmeter indication.

e, Set gignal generator frequency to 100 Mz,

f. Adjust signal generator amplitude to obtain
same indication as in step 4. Amplitude of display
should be equal to or' greater than 5.65 divisions.

g. Set 1742A controls as follows:

DISPLAY ..o B
TRIGGER........coviii i, B

h. Connect signal generator to channel B INPUT
and repeat steps b through f for channel B.

i. Disconnect test equipment.
4-17, COMXON MODE RZJECTION RATIO (CMRR).
CMRR is at least 20 dB from dc to 20 MHz. Cemmon

mode signal amplitude is equivalent to 8 cm with one
vernier adjusted for optimum rejection. Identical signals

4-2

are applied to both channels with channel B operated in
the inverted mode. The displayed signal is the common
mode signal.

Equipment Requlred:

Signal Generator ............... HP Model 3200A
50-ohm Power Divider ........... Model 874-TPD

4-18. Perform CMRR test as follows:

a. Connect equipment ns shown in figure 4-2,

SIGNAL

GENERATOR OSCILLOSCOPE

BNC CABLES/
IMUST BE

SAME LENGTH)

650-0HM
POWER
DIVIDER

Figure 4-2. CMRR Test Setup
b. Set 1742A controls as follows:

MAINTIME/DIV.............ottn 1u SEC
Coupling (both channels)................ 5011

e. Setsignal generator controls toobserve 20-MHz
signal, 8 divisions in amplitude.

d. Set 1742A controls as follows:

CHBINVT.......ovivvieeeeeiens engayed
[9) 1] 34 07 N A'B

e. Adjust either channel vernier (whichever is
most effective) to achieve minimum deflection.
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f. Deflection should be less than 0.8 division (20
dB).

g. Disconnect test equipment.
4-19. TRIGG!RING (INTERNAL). Main Sweep:dcto 25
MHz on signals causing 0.3 division vertical deflection,
increasing to 1 division at 100 MHz.
Equipment Required:

Signal Generator ............... HP Model 3200B
4.20. Perform the interna) triggering check as follows:

a. Connect signal generator to channel A INPUT.

b. Set signal generator contrc’s to obtain 25-MHz
signal with 0.3-division amplitude.

c. Set 1742A controls as follows:

Channel A Coupling ...........coovuinss 500
MAINTIME/DIV............ .. .05 4 SEC

d. Adjust main TRIGGER LEVEL to obtain
stoble display. Stable display confirms proper trig-
gering.

¢. Change signal generator controls to obtain
1-division signal at 100 MHz.

f. Adjust main TRIGGER LEVEL to obtain
stable display. Stable display confirms proper trig:
gering.

g. Set 1742A controls as follows:

Performance Tests

h. Set signul generator to obtain l-division dis-
play.

i. Adjust delayed T«.GGER LEVEL to obtain
stable display (slight readjustment of main TRIGGER
LEVEL may be required).

j. Change signal generator output to 0.3 division
amnplitude at 25 MHz,

k. Adjust delayed TRIGGER LEVEL (and main
TRIGGER LEVEL if necessary) to obtain stable dis-

play.
l. Disconnect test equipment.

4-21, TRIGGERING (EXTERNAL). Main Sweep: dc to
50 MHz on signals of 50 mV p-p or more, increasing to
100 mV p-p at 100 MHz. The output of a signal generator
is ap'it, using a power divider, anu equal amplitude
signals are applied to both channel A and the EXT
TRIGGER INPUT connector to check external trig-
gering.

Equipment Requlired:
Signal Generator............... HP Madel 3200B
RF Voltmeter ....... HP Model 3406A w/11063A
650-chm Feed-through Termination
60-ohm Power Divider ........... Model 874-TPD
4.22. Perform external triggering test as follows;

a. Connect equipment as shown in figure 4-3.

b. Set 1742A controls as follows;

Channel A VOLTS/DIV........o e ()]
MAIN TIME/DIV...... e 1 u8EC Channel A Coupling ............coovhs 500
DELAYED TIME/DIV.......... .05 4 SEC MAINTIME/DIV................ 1 uSEC
SWEEP AFTERDELAY ............ TRIG'D MAGXIO ... engaged
Sweep Display ...... e DLY'D Main INT/EXT ..o iennss EXT
SIGNAL GENERATOR OSCILLOSCOPE RF VOLTMETER
re
| |_
Q 0
) ] [L.
-r-l'
50-OHM 50-OHM
POWER FEEDTHROUGH
DIVIDER TERMINATION

Figure 4-3. External Triggering Test Setup
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¢. Set signal generntor controls to obtain 50-MHz,
50 mV p-p signal. (Indication on RF Voltmeter should be
17.7 mV rms.} '

d. Adjust main TRIGGER LEVEL to obtain stable
display.

e. Set signal generatm controls to obtain 100-
MHz, 100-mV p-p signal. {Indication of RF Voltmeter
should be 35.3 mV rms.)

f. Adjust mnin TRIGGER LEVEL to obtnin stable
triggering.

g. Set 1742A controls as follows:

Main INT/EXT ....... e INT
Delayed INT/EXT..........oovcvvinnsn EXT
SWEEP AFTERDELAY .............. TRIG
DEILAYED TIME/DIV .......... .05 u SEC
Sweep Display +.ooovvviiiiiei DLY'D

h. Disconnect signal from main EXT TRIGGER
and reconnect to delayed EXT TRIGGER input.

i. Adjust delayed TRIGGER LEVEL to obtain
stable display (main TRIGGER LEVEIL may also re-
quire adjustment).

i, Set signal generator controls to obtain 50-MHz,
50-mV p-p signal. {Indication on RF Voltmeter should
be 17.7 mV rms.)

k. Adjust TRIGGER LEVEIL(S) as necessary to
obtain stable triggering.

1. Set signal generator controls toobtain 100-MHz,
100-mV p-p signal. (Indication on RF Voltmeter should
be 35.3 mV rms.)

m. Adj. . TRIGGER LEVEIL(S) a8 necessry to
obtain stable *riggering.

n. Disconnect test equipment,
4-23. SWEEP TIME ACCURACY. (+15°C to +35°C) £ 2%
in unmagnified mode and 3% in MAG X10 mode. Refer

to table 1-1 for other variations in ambient tempera-
tures. In 50 ms to 2 s ranges, add 1% error.

Equiprnent Required:
Time-mark Generator............ HP Model 226A

4-24. Perform sweep time accuracy test as follows:

a. Connact time-mark generator to channel A
INPUT.

b. Set time-mark generator and main TIME/DIV

controls as shown in table 4-2 and check accuracy as
indicated.

4-4
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c. Set 1742A sweep displny to DLY'D.

d. Set main and delayed TIME/DEV controls ns
indicated in table 4-3 and check accuracy.

4-25. DIFFERENTIAL TIME ACCURACY. Main time
hage accurncy: 100 ns/div to 20 ms/div, * 0.5% of
measurement +0,05% of full scale at ambient tempera-
ture of +15°C to +35°C. Refer to table 1-1 for complete
specifications, A time mark generator is used in delayed
sweep mode to check accuracy.

Equipment Requlred:

Time-mark Generator............ HIP Model 226A
Digital Voltmeter............... HP Model 3465A

426. Perform differentinl time accuracy test as fol-
lows:

a. Connect time-mark generntor TIME MARK
OUTPUT connector to 1742A channel A INPUT con-
nector.

b. Connect time-mark generntor TRIGGER QUT-
PUT connector to 1742A main EXT TRIG INPUT
connector,

c. Set 1'742A controls as follows:

MAINTIME/DIV................ 1 uSEC
DELAYED TIME/DIV .......... 05 uSEC
VOLTS/DIV (channel A)......... a8 required
MAIN INT/EXT .......... e EXT
ATIME (e ON

d. Set time-mark generator for 10 ns markers.

e. Adjust horizontal POSITION control to start
display on far left vertical graticule line.

f. Connect DVM to A TIME OUT connectors on
rear panel of 1742A.

g Adjust START control to position startofinten:
sified portion of sweep on fourth vertical graticule line,

h. Adjust time interval STOP control for DVM
indication of 0.010.

i. Set HORIZ DISPLAY to DLY'D.
j.  Set horizontal magnifier to MAG X10.

k. Adjust time interval STOP control to super-
impose exactly two displayed markers.

1. Note DVM indication.

m. Slowly rotate time interval START control
clockwise. Verify that every cycle is superimposed. If
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Table 4-2. Main TIME/DIV Accuracy

Performance Tests

Accuracy
Main TIME/ODIV Time-mark Generator
Selting Seltings X1 X10
05 uSEC 0 nSEC I mark/div £2% 3%
.1 uSEC .1 uSEC 1 mark/div +2% +3%
2 uSEC 2 uSEC 1 mark/div 2% 3%
H uSEC S uSEC 1 mark/div 2% £3%
1  uSEC 1 uSEC 1 mark/div 2% 1%
2 uSEC 2 uSEC 1 mark/div 2% 3%
5 uSEC 5 upSEC 1 mark/div 2% 3%
10 uSEC 10 uSEC 1 mark/div :2% 3%
20 uSEC 20 uSEC 1 mark/div 2% 3%
50 uSEC 50 uSEC 1 mark/div :2% 1%
.1 mSEC .1 mSEC 1 mark/div :2% 3%
.2 mSEC .2 mSEC 1 mark/div £2% 3%
b5 mSEC S5 mSEC 1 mark/div :2% 3%
1 mSEC 1 mSEC 1 mark/div £2% %
2 mSEC 2 mSEC 1 mark/div 2% 13%
5 mSEC 5 mSEC 1 mark/div 2% 3%
10 mSEC 10 mSEC 1 mark/div 2% 1%
20 mSEC 20 mSEC 1 mark/div 2% 3%
50 mSEC 50 mSEC 1 mark/div 3% 4%
.1 SEC 1 SEC 1 mark/div £3'% 4%
2  SEC 2 SEC 1 mark/div 3% 4%
b5 SEC b5 SEC I mark/div 3% 4%
1 SEC 1 SEC 1 mark/div t3% 4%
2 SEC 2 SEC 1 mark/div 3% 4%,
Table 4-3. Delayed TIME/DIV Accuracy
Maln De¢layed Time-mark Accuracy
TIME/DIV TIME/DIV Generator
Settings Setilings Settings X1 X10
.1 uSEC 056 uSEC 50 nSEC 1 mark/div 2% 1 mark/div t3%
2 uSEC .1 uSEC 1 uSEC 1 mard/div 2% 1 mark/div 3%
B uSEC 2 uskC 2 uSEC 1 mark/div :2% 1 mark/div 3%
1 pSEC b5 uSEC b5 uSEC 1 mark/div 12% 1 mark/div 3%
2 uSEC 1 uSEC 1 uSEC 1 mark/div 2% 1 mark/div 3%
5 uSEC 2 uSEC 2 uSEC 1 mark/div 2% 1 mark/div 3%
10 uSEC 5 uSEC 5 wuSEC 1 mark/div 2% I mark/div :3%
20 uSEC 10 uSEC 10 uSEC 1 mark/div +2% 1 mark/div 3%
50 uSEC 20 uSEC 20 uSEC ! mark/div 2% 1 mark/div 3%
1 mSEC 50 uSEC 50 uSEC 1 mark/div 2% 1 mark/div 3%
2 mSEC .1 mSEC 1 mSEC ! mark/div 2% 1 mark/div :3%
.5 mSEC .2 mSEC 2 mSEC 1 mark/div 2% 1 mark/div 3%
1 mSEC .5 mSEC b mSEC 1 mark/div 2% 1 mark/div :3%
2 mSEC I mSEC 1 mSEC 1 mark/div 2% 1 mark/div t3%
5 mSEC 2 mSEC 2 mSEC I mark/duv :2% 1 mark/div 3%
10 mSEC 5 mSEC 5 mSEC 1 mark/div 2% 1 mark/div t3%
20 mSEC I0 mSEC It mSEC 1 mark/div 2% 1 mark/div 3%
50 mSEC 20 mSEC 20 mSEC 1 mark/div 2% 1 mark/div t3%

1-H
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cycle is not superimposed, vary time interval STOP
control until display is superimposed and note DVM
indications for each change of time interval STOP
control,

n. Continue step m until time interval START
control is fully clockwise. All voltege deviations from
indication noted in step 1 should he equal to or less than
0.0008 (0.8 mV), This corresponds to an 80 picosecond
time interval,

o. Disconnect test equipment.

4-27. DELAY JITTER. < 0.002% (1 part in 50 000 of
maximum delay in ench step from +15°C to +35°C. Delay
jitter is checked by expanding the sweep by 50 000 and
visually monitoring the jitter.

Equipment Requlred:
Time-mark Generator,........... HP Model 226A

1-28. Perform delay jitter test as follows:

a. Connect time-mark generator to channel A
INPUT (1 mSEC markers),

b. Set 1742A controls as follows:

MAIN TIME/DIV....... e voes 1 mSEC
DELAYED TIME/DIV ...... veee. 2 uSEC
Channel A VOLTS/DIV............ . D
Channel A Coupling ................ ... 8010

c. Adjust STOP dial to position intensified portion
of sweep on 11th time marker,

d. Set sweep mode to delayed sweep (DLY'D).

e. Increase INTENSITY control, as required, nnd
adjust STOP control to observe horizontal axis jitter on
time marker. Jitter should be less than 1 division
{corresponds to 1:60 000).

e. Disconnect test equipment,
4-29. RISE TIME. < 3.5 ns, measured from 10% to S0%
points of a 6-division input step, and = 9 ns in X5 vertical
magnification mode. A fastrise pulse gencrator is
applied to the vertical input; display is then checked to
verify the <3.5 ns rise time.
Equipment Required:

Fast-rise pulse generator
430, Perform rise time test as follows:

a. Connect pulse generator to channel A INPUT.

b. Set channel A VOLTS DIV and pulse genern-
tor controls to obtain 6 divisions of vertical deflection,

46
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¢. Using channel A POSN control, center §-divi-
sion display on CRT.

d. Set 1742A controls as follows:

MAIN TIME/DIV.............. .. 0buSEC
MAGXI0 ... e eigaged
Channel A Coupling ... v is Hnn

¢. Adjust horizontal POSITION as necessary to
measure rise lime between 10" and 90 paints {inner set
of dots aeross CRT face). Rise time should be equal to or
less than 3.5 ns.

NOTE

If the fast-rise pulse generntor has a rise time
slower than the recommended 500 ps, the
observed rise time will be slower also. To
compensnte for pulse generator rise time, use
the following formula:

'I‘,(ohserved)ﬂ’i‘r-'(mwillusmpe) + Ty 2(pulse genseator) or

’I‘r(nsciIloscopeFjTr"{obsorvetl) — T, tpulse generator)

For example, a pulse generator with a 2 ns rise time
would cause a properly operating oscilloscope with a
rise time of 1.5 ns to display n rise time of 4.5 ns,

T, {nlmorw}(ihﬁ:’;" + 22 = .00 ns
f. Depress verticul MAG X5 switch,

g. Resct channel A VOLTS DIV and pulse gener-
ator controls to obtain B-division display.

h. Center disnlay on CRT. Rise time sheuld be
equal to or less than 9 ns.

i. Connect pulse generator to channel B input and
repent step b through h for channel B.

j.  Disconneet test equipment.

4-31. Z-AXIS BLANKING. +1 V, “ins wide pulse
blanks trace of any intensity, usable to 10 MHz for
normal intensity. +4 V signal is applied to the Z-axis
input and the CRT is monitored to verify blanking.
Equlpment Required:
DCStandard.................... HEP Model 7408

4.32, Perform bianking test as follows:

a. Connect de standard to Z-AXIS INPUT on rear
panel.

b, Set de standard for +4 Vde.
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c. Verify that free-running baseline is blanked,
regardless of INTENSITY setting,

d. Disconnect test equipment.
4-33, DEFLECTION FACTOR. Accuracy *i4% on all
ranges. A de standard is connected to the vertical inputs

and deflection is checked on all ranges.

Equipment Aequired:
DCStandard ...............ovets HP Model 740B

4-34. Perform deflection factor test as follows:
a. Connect de standard to channel A INPUT.

b. Set channel A VOLTS/DIV control and dc
standard as indicatd in table 4-1. Deflection should be 8

Table 4-4. Deflection Factor Accuracy

VOLTS/DIV D¢ Standard
Setlings Setlings
20 oV
10 Ky Vv

D G0 v
2 Vv
L I
a5 1V
2 1.6 V
A AV
O A4V
02 A6V
B RtL Y
A5 01V

Performance Tests

divisions 3% for each checkpoint.

¢. Chonge DISPLAY to B and repeat step b for
channel B.

d. Disconnect test equipment.
4-35. CALIBRATOR. Amplitude:1 V p-pinto | megohm,
+1.0"%: 0.1 V into H0 ohms with <.l us rise time.

Calibrator amplitude is checked agninst a known de
standard. Rize time is measured directly on CRT.

Equlpment Required

DC Standard, ..............o0le. HP Model 7408
1-36. Perform calibrator test as follows:

g. Set channel A VOLTS/DIV to .2,

b. Connect dc standard to channel A INPUT.

e. Set de standard for *1 V output and carefully
note vertical deflection.

d. Disconnect de standard and connect CAL LV
output to channel A INPUT using test lead and adapter.
Deflection should be within £1,0% of that noted instepe.

e. Setchannel A VOLTS/DIV to .02 and coupling
to 59 ohms. Set MAIN TIME/DIV control to .05 u SEC
and measure rise time. Hise time should beless than 0.1 us,

f. Disconnect test cquipment,

4-37. 'This completes the performance checks.

4-7:(4-8 blank)
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PERFORMANCE TEST RECORD

MODEL 1742A

Performance Test Hecord

MAIN

5
10
20
50

{0
N
2 uSEC
H

.1
2 8KC
b

05 uSEC

uSEC

uSEC
uSEC
uSEC
uSEC
uSEC
uSEC
uSEC
mSEC

1
2 mSEC
H mSEC

mSEC
mSEC
mSEC
mSEC
mSEC
mSEC
SEC
SEC
SEC
SEC

Test Speclilication Measured
BANDWIDTH
A 100 MHz Z 5.65 div -
B 100 MH2 2 5.65 div ,f
CMAR
20 dB 20 MHz <8 div
TRIGGERING
Internal MAIN
Jdiv 25 MHz stable display -
1 div 100 MHz stable display -
DLY'T)
Adiv 25 MHz stable display _
1 div 100 MHz stable display S
External MAIN
50 mV p-p 50 MHz stable display —
10 mV pp 100MH2 stable display —
DLY'D
H0 mV p-p H0 MHz stable display —
N0 mV pp 100 MHz stable display -
Sweep TIme Accuracy (al room temperature)
X1 X0

2%, £3% in X10
2%, 3% in X10
2%, £330 in X10¢
2%, +3% in X10
2%, +3% in X10
2%, £3H in X10
+2%, +3% in X10
2%, 13% in X10
2%, 3% in X10
2%, +3% in X10
2%, t3% in X10
129, +3% in X10
2%, t3% in X10
2%, 3% in X10
2%, t3% in X10
2%, 3% in X10
2%, +3% in X10

C 2R, 3% in X10

3%, 4% in X10
3%, +4% in X10
t3%, 4% in X10
3%, t4% in X10
2%, 14 in X10
13/, 4% in X10

485



Performance Test Record

PERFORMANCE TEST RECORD (Cont'd)

MODEL 1742A

Model 17120

Test Specification Measured
Sweep Time Accuracy (at room Temperature) (Cont'd) X1 X1
DLY'D AN uSEC Amoedin X00|
1 uSEC 2 edmin X100 |
2 uSEC 2% edMin X10 |
bH uSEC £2%, £33 in X10 . .
1 uSEC 2%, t3Mmin X10 | .
2 uSEC 2%, 3% in X10 J
5 uSkC 20, 3% in X10 N, -
10 uSEC 25 3% in X10 e
20 uSEC 2%, 3% in X10 JE
M uSEC 2 e in X100
.1 mS8EC 2% 3% in X10 S
2 mSEC 2%, £3% in X110 e
b mSEC 2%, 24 tn X10 — e —
1 mSEC e e in X10 | L
2 msEC 20 3% in X10 [
5} mSEC 2% 3% in X10 e -
10 mSEC 27 3% in X10 I
20 mSEC 2%, 3% in X10 o }
DIFFERENTIAL TIME ACCURACY
Accuracy: £ of measurement +0.05™ of full 0.4 mV e
scale nnd necuracy of DMM
DELAY JITTER
<1:50 (00 <1 div S —
RISE TIME
ChA <3.5 nSEC e e
Ch A MAG X5 <9 nSEC I
Ch B <1.h nSEC e
Ch B MAG X5 <4 nSEC e e e+
Z-AXIS BLANKING ,
+4 V blanking \ e
DEFLECTION FACTOR t3% afl ranges CHA CHH

20 Vidiv

10 Vdiv
) Vdiv
2 Vdiv
1 V/div

S Vodiv
2 Vsdiv
1 Vediv
05 V.div

02 Vediv
01 Vediv
005 Vidiv

CALIBRATOR
Amplitude (1 V)
Rise Time (Ty)

£1.0%

.l s

----.'------..---- e e rm e e s mee e cwwEm E——-——-—
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Adjustments

SECTION YV

ADJUSTMENTS

5-1. INTRODUCTION.

52, This section contnins step-hy-step pracedures for
making all internal adjustments to return the instru-
ment to peak operating capchilities when repairs have
heen made.

5-3. SAFETY REQUIREMENTS.

§.4. Although this instrument has been designed in
aceordnnce with international safety standards, general
safety precautions must be observed during all phases
of operation. service, nnd repair of the instrument.
Failure to comply with the precautions listed in the
Safety Summary at the front of this manual or with
specific warnings given throughout this manual could
result in serious injury or death, Service and adjust-
ments should be performed only by qualified service
personnel.

5-5. EQUIPMENT REQUIRED.

56. A complete list of required test equipment and
specinl accessories is given in table 1.3 (Section I). Test
equipment equivalent to that recommended may be
substituted, provided it meets the required character-
istics, For best results, use recently calibrated test
equipment,

5-7. ADJUSTMENTS.

5-8. The adjustment pricedures are arranged in a
recommended sequence. While most adjustments may
be made independently, it is recommended that they be
made sequentially as a number of adjustments are
directly related to preceding or following adjustments,
Refer to table 5-1 for a list of ndjustabie components and
their functions.

Table 5-1. Adjustable Components

Reference Adjustment Adjustment | Schematlc
Designator Name Paragraph Number Description
Al6R26 +16 V AD1 5-13 2 Adjusts +15 Vde supply to within £10 mV,
AlHR2 intensity Limit H-14 3 Minimum setting or INTENSITY control
Adj extinguishes trace.
Al2R12/ Gate Comp Adj 5-16 1 Adjusts for best gate pulse response,
A12CL1
A16R20 F G Adj h-17 2 Adjusts scale illumination uniformity.
Al2R16 Y-ALIGN H-18 1 Aligns trace with vertical axis of CRT.
A3R118 CALIB Ampl A0 7 Adjusts calibeator output for 1 V p-p.
ATR20 TRIG SENS 521 8 Sets maximum trigger sensitivity (Main).
{Main)
" AlQRY TRIG SENS 621 10 Sets maximum trigger sensitivity (Delayed).
{Delayed)
ATl SYNC ZERO h-22 8 Compensate for sync signal AC/DC Coupling,
" ASRS6 'IT;E'{\IIG VIEW 523 ) Center trigger view display on CRT.
ATR93 X1 Cal 24 12 Adjust X1 gain of horizontal amplifier.
ABR4} 1 uSEC Range H-2h 9 Main sweep calibration ndjustments.
A8R12 .1 mSEC Range and
ABR11 10 mSEC Range 530
ABRI14 50 mSEC Range
ATRLL7 X10 Cui 526 1 Adjust X10 gain of horizontal amplitier.
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Tahle 5-1. Adjustable Components (Cont'd)
Reference Adjustment Adjustment | Schemalic Descrit]
Designator Name Paragraph | Number escription
ATR10H Mag Center H-26 12 Balanee display around center screen when
magnifier is ( ngaged.
AlLRID LIN 1 527 12 Adjust for best horizontal linearity.
AlLLR1H LIN 2
AlITRI0 A0 CNTR 528 16 Balances inputs from START, STOP,
ALUTRIS Gain Equal A=0 controls.
[ T AITRID VM CAL 5-28 16 Balances STOP control with systemn DVML
DVM ZERO
AOR28 5 uSEC Range H-24G 11 Calibrates delayed sweep.
AIR10 5 pSEC Range
A9R1I SO mSEC Range
AR FET BAL LT 5 Input cl.annel balance adjustment to verticnl
(Channel A) preamplifier. 0 V £0.5 V ut AYTPY and
AR FET BAL AIT10.
(Channel B}
AlRIB 5 mV BAL hadl ) Set for minimum trace shift on 005, 01,
{(Channel A) A2 ranges,
AIRTT H mV BAL
iChannel )
AlR19 5 mV BAL 531 b Set for minimum trace shift between 00 ranges.
(Channel A)
AIRT76 5 mV BAL
{Channel B)
AlRYD POL BAL H-il H Bolance Channel B polarity selection.
ABR79 A SYNC BAL f32 ) Balances channel A syne signal with channel B
sync signal.
AURNR A POSN §a32 5 Compensates for position varintions between
ABRSE2 B POSN normaol and MAG X5 «.perntion.
Al ()(.ﬁh\f\COMP 503 h Adjusts for best input response on .56V range.
(C )
AlC17 .5 V COMP
(Ch B)
Al 0.0 V INPUT 533 H Adjust input capacitance for 0.6 'V range,
CAP(Ch A)
AIC1Y 0.5 VINPUT
CAP(Ch B)
ASR9 A GAIN H-dd 53 Equalizes vertical gain of each channel.
ARG B GAIN
ABREGDH GAIN a4 53 Adjusts overall gain of vertical preamplifier.
ABR24 HI1 H-15 5 Vertical output pulse response adjustments.
ABR20 HEF2
ABRI19 HF3
ARR22 Hi"4
AlRZ2 B HE ADJ ) H Matches Ch B response with Ch A.
ATRY97 A vs B CAL 536 8 Calibrates Channel A vs Channel B.

e
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59, In addition to complete adjustment procedurcs, a
condensed adjustment procedure is included (table 5-A)
for the convenience of technicinns who have sufficient
experience with the 1742A. For best results. adjust-
ments shuuld be performed at normal room tempera-
ture. An adjustment location photograph (figure 5-2) is
provided at the rear of this zection.

5-10. ADJUSTMENT PROCEDURES.

Read the Safety Summary at the front of this
manunl before performing adjustment pro-
cedures.

5-11. Remove top and bottom covers from the instru-
ment. Apply input power and allow thirty minutes for
the instrument to warm up.

5.12, The following front-panel control settings are to
be used for each ndjustment procedure. If o controlis to
be set to another position, it will be listed in the
procedure. After completion of each ndjustment pro-
cedure, reset controls to their original settings and
disconnect test equipment.

CONTROL SETTING
All Pushbuttons

(F.xcept as noted below)........ out position
VOLUS/DIV (Channels Aand B} ........ 1
CAL (Channels A and By ... .detent (fully cw
Coupling (Channels Aand B)............ ne
POSN (Channels Aand B)......... midrange
DISPLAY oo e cea s A
TRIGGER ...t o e ien e o A
FOCUS e best trace
INTENSITY.....ooovieienns 1011 o’clock
LINE . e ON
POSITION (Hortzontal)............ midrange
TRIGGER LEVEL

(Main and Detayed), .............. 3 o'ciock
SweepMode ...l MAIN
START ... fully cew
STOP i ciien e s . fully cow
ATIME o OFF
MAIN TIME/DIV ..., 1 mSEC
DELAYED TIME/DIV .......ov e s OFF
TIME - DIVVERNIER.................. CAL
TRIGGER HOLDOFF ............o..at MIN

5-13, LOW-VOLTAGE POWER SUPPLY ADJUSTMENT.
Equipment Required:

Digital Voltmeter............... HP Model 3466A

a. Conneet DVM herveen AIGTPY and A16TP3
{ground).

b. Adinst +15V ADJ A16R26 for +15 Vde 10 mV.

Adjustments

¢, Check other de voltages as indicated in table 5-
2. Qutputs should remain within ripple specifications at
both high- and low-line conditions.

Table 5-2. Low-voltage Supply Limits

Voitage |Test Point Limits Ripple
15V Al16TPL 300 mV <10 mV
+ BV [ AL6TP2 100 mV < HmV
+15 V | At6TPY previously set to | <10 mV

<10 mV
+43 V | AIBTPS +R V < hmV
+120 V | A16TP6 6 V <20 mV
5-14. INTENSITY LIMIT ADJUSTMENT.
a. Set controls as follows:
DELAYEDTIME/DIV ............. 10 uSEC
INTENSITY ... fully cew

b. Adjust intensity limit control AIHR2 until in-
tensified portion of sweep is just extinguished.

5-15. ASTIGMATISM AND FOCUS ADJUSTMENT.

a.  Set Mode! 1742A controls as follows:

MAINTIME/BIV........... o0 1 SEC
TIME/DIVVERNIER ............. fully cew
INTENSITY ............. barely visible spot

b. While spot moves slowly acoss sereen, adjust
FOCUS on front panel and ASTIGMATISM on rear
panel for smallest, best-defined spot.

5.16. GATE RESPONSE ADJUSTMENT.
Equlpment Required:

Monitor Oscilloscope ........... HP Model 1710A
10:1 Divider Probe

n. Connect monitor oscilloscope through 10:1 di-
vider probe to test point A12TP1,

b.  Adjust front-panel INTENSITY control A12R3
so that peak amplitude of gate signal at A12TP is 25
vults,

c. Adjust gate comp adj AT2R12 and A12C11 for
best square-wave response {overshoot, undershoot, ete,,
shuchd be less than ).

5-17, FLOODGUN ADJUSTMENT.

a. Set SCALE ILLUM fully clockwise.



Adjustments

b. Adjust F G adj A16R20 for maximum bright-
ness with uniform illumination.

c. Venfy that CRT remunins evenly illuminated as
SCALE ILLUM control is turned slowly counterclock-
wise,

5-18. TRACE ALIGN AND Y-AXIS ALIGN ADJUSTMENT.
(For Option 101 instruments, omit this paragraph and
proceed to paragraph 5-19. Option {01 has the Logic
Analyzer Interface instead of A vs B))

Equipment Required:

Function Generator HP Model 3310A

a. Obtain horizontal baseline.

b. Adjust TRACE ALIGN on rear panel to make
horizontal trace exactly parallel with CRT graticule
lines.

c. Set display mode to A vs B,

d. Connect function generator to channel A IN-
PUT.

e. Adjust function genetator for approximately 1-
kHz sine wave with B divisions of vertical deflection.

f. Adjust Y-align A12R16 so that vertical trace is
parallel with vertical graticule line.

|
5.19. TRACE ALIGN AND Y-AXIS ALIGN ADJUST-
MENTS. {Option 101 Instrumen's oniy.)

Equipment Requlred:
Function Generntor............. HP Model 3310A
a. Obtain horizontal baseline.

b. Adjust TRACE ALIGN on rear panel unti!
horizoutal teace is exactly parallel with CRT graticule
lines.

¢. Set main TIME/DIV to 1 mSEC,

d. Connect function generitor to channel A IN-
PUT.

e. Adjust function generator for approximately
500-kHz sine wave with 8 divisions of vertical deflec-
tion.

f. With horizontal POSITION, place left side of
raster at cenler screen.

‘ g Adjust Y-align A12R16 until left side of raster
is parallel to vertical graticule lines,

H-4 f'

Model 1742A

5-20. CALIBRATOR AMPLITUDE ADJUSTMENT.

Equipment Required:

Digital Voltmeter........... HP Maodel 3465A

a. Connect DVM hetween CAL 1 V OUTPUT and
ground.

b. Adjust A3R116, CALIB AMPL, for an indi-
cation of 0.500 V £5 mV. Since the calibrator signal is a
square wave, by adjusting amplitude for 0.5 V avernge
value, peak value of calibrator pulse will be 1 V £ 10 mV,

5-21. TRIGGER SENSITIVITY ADJUSTMENT.

Equipment Required:

Function Generntor......... HP Maodel 3310A

a. Set 1742A controls as follows:

VOLTS MV (Channel Ad.............. K15
Coupling (Channel A) ................. 5010
MAIN TIME/DIV ..ot 10 uSEC
DELAYED TIME/IIV ............ 2uSEC
Main INT/EXT. ..o eneans EXT

b. Connect function generator to channel A IN-
PUT and main EXT TRIGGER input, using BNC tee.
Terminate main EXT TRIGGER input with H-ohm
feedthrough termination.

¢.  Set function generator output for 50-kiz, 1h-mV
p-p sine wave 3 div).

d. Set main AUTO/NORM to NORM,
e, Set main trig sens ATR20 fully ew.

f. Slowly turn main TRIGGER LEVEL from one
extreme to the other. Note thut one sweep occurs for each
direction of rotnion (increase INTENSITY slightly).

g, While turning TRIGGER LEVEL, slowly adjust

main trig sens ATRI0 cew until sweep oecurs for only
one direction of rotation of main TRIGGER LEVEL.

h. Set main AUTO/NORM to AUTO.

i. Increase output amplitude from functivn gener-
ator to 20 mV p-p (4 div)

i. Set main AUTONORM to NORM,
k. Rotate main TRIGGER LEVEL. Sweep should
oceur for each direction of rotation and there should

be one small area of TRIGGER LEVEL control where
stable triggering can he shtained.

3 w
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. Change L7T42A controls as follows:

Main AUTO:NORM. .... F AUTO
Main INT EXT. .o INT
Delayed INT/EXT ..o, EXT

m. Connect function generator to delayed EXT
TRIGGER input.

n.  Set function generator output for M-kHz, 15-mV
p-p sine wave.

0. Set SWEEP AFTER DELAY to TRIGD,

p.  Set horizontal sweep maode to DLY'D.

g. Set delay trig sens ATORY fully cw,

r. While turning delayed TRIGGER LEVEL from
one extreme to the other, adjust ALORY cew until sweep
oceurs for only one direction of rotation or not at all
tkeep INTENSITY set higher than rormal).

5, Set SWEEP AFTER DELA™ to AUTO,

t. Increase function genera or output to 20-mV
p-p

u. Set SWEEP AFTER DELAY to TRIGD.

v. Turn delayed TRIGGER LEVEL. Sweep should
occur for each direction of rotation.

NOTE
If sweep does not oceur for each direetion of
rotation, readjust ALORY slightly ew until
sweeps do occur.

w. Disconnect test equipment.

5-22. SYNC ZERO ADJUSTMENT.
Equipment Required:

Function Genecator......... HP Model 3310A

a. Connect function generator to channel A IN-
PUT.

b. Set function generator ouput for 1-kHz sine
wave and approximately six divisions of amplitude.

c. Adjust main TRIGGER LEVEL far stable dis-
play.

d. Change main trigger coupling between AC and
DC and note shift in trigger point,

e, Adjust SYNC ZERO ATRAL until no shift ocours,

f. Disconnect test equipment.

Adjustments

5-23. TRIGGER VIEW BALANCE ADJUSTMENT.

Equipment Required:
Function Generator, ... ..... EHEP Model 3310A

i Set 1742A controls as follows:

TRIGGERVIEW ................. enpgaped
Main AUTO-NOKM................ NORM
Muain INT/EXT.......ooooi o EXT

b, Connect function generator to main EXTTRIG:
GER input,

¢. Set function generator output for approximate
ly 100-mV p-p, 10-kHz sine wave.

d.  Adjust main TRIGGER LEVEIL for stable dis-
play.

e. Decrease function generator amplitude tolowest
amplitude whoere stable triggering can be maintained.

f.  Adjust trig view bal ASRES until trigger viev
display is centered on middle horizontal graticule line,

5-24. HORIZONTAL AMPLIFIER GAIN.
Equipme at Required:
None

a. Set 1T42A controls as follows:

Coupling (Channel A) ......... ..., A
VOLTS DIV (Channel Ay................ D
MAINTIME/DIV ................. 1 uSEC
DELAYED TIME/DIV .......... 00 uSEC
APIME ON

b.  Adjust X1 goin ATRS3 for sweep baseline of 10
em in length. {Use horizontal POSITION control to posi-
tion baseline while making this ndjustment.)

¢. Using START control, position beginning of
first intensified trace at 0.5 horizontal division graticule

mark.

d. Using STOP control position end of second in-
tensified trace at 9.5 horizontal diviston graticule mark,

e.  Readjust ATROS until start of fiest delayed trace
and stop of second delayed trace are at 0- and 10-divi-
siLn points respectively.

5-25. PRELIMINARY MAIN SWEEP CALIBRATION.
Equipment Reguired:

Time-mark Generntor ... ... .. HE Model 226A

]
b }
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a. Connect time-mark generator to channel A IN-
PUT.

b. Set main AUTO/NORM to NORM.

c. Set main TIME/DIV and time-mark generntor
as indicated in table 5-3. Mnke adjustments to obtain
onc marker/division. (Set ndjustments as closely as pos-

sible.)

Table 5.3. Preliminary Main Sweep Calibration

MAIN TIME/DIY Time-mark Generator
Settings Setlings Adjust
1 WSEC 1 s ABRAD
.1 mSEC .1 ms A8RI12
10 mSEC 10 ms ARRLS
50 mSEC 5 ms ABRIL4

§.26. X10 GAIN AND BALANCE ADJUSTMENTS,
Equipment Requlired:

Time-mark Generator......... HP Mode 226A

a. Connect time-mark generator to channel A IN-
PUT.

b. Set main TIME/DIV to | uSEC position.
c. Set time-mark generator for 1 us markers

d. Using horizontal POSITION control, align time
markers with vertical graticule lines,

e, Engngehorizontal sweep MAG X10 pushbutton.

f. Using horizontal POSITION control, align one
time marker with first vertical graticule line.

g Adjust X10 Cal ATRLL7 until on 1 arker coin-
cides with first vertical graticule line o d one murker
coincides with last vertical graticule lim

h. Disengage horizontal sweep MAG X10 push-
button.

i, Set time-mark generator for 5 us markers.

J- Using horizontal POSITION contrul, center mid-
dle time-marker.

k. Engage horizontal sweep MAG X10 pushhutton.

. Adjust Mag Center ATRI05 to re-center time
marker,

5-27. HORIZONTAL LINEARITY ADJUSTMENT.,

Equipment Required:
Time-mark Generator ..., .. HEP Model 226A

56
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an. Connect time-mark generator to channel A IN.
PUT.

b. Set 1742A controls as follows:

Coupling (Channel A) ............ot. 501}
VOLTS/DIV ........... e 2
MAINTIME/DIV ............... 06 uSEC
MAGXI0 ... e sngaged

¢. Set time-mark generator for 10 ns markers.

d. Starting with linearity adj A11R10 and A11RID
fully cw, adjust for best overall linearity in center
B divisions of unmagnified sweep (center 80 divisions
of magnified sweep).

5-28. TIME INTERVAL DECODER ANALOG ADJUST-
MENTS.

Equipment Requlired:

Time-mark Generator....... HP Model 226A
Digital Voltmeter........... HEP Model 346HA

a. Connect DVM to 17424 ATIME OUT connec-
tors (rear panel).

b. Set 1742A controls as follows:

MAINTIME-DIV ............. .0 0 uSEC
DELAYED TIME/DIV ............ A1 usSEC
ATIME ..o ON
SIGNAL OVERLAY (3=t ... ..., midrange

¢. Connect time-mark generator to channel A IN-
PUT.
d. Set time-mark generator for 0.5 us time markers,

e. Adjust START control to position intensified
spot on second time mark from left.

f. Set horizontal sweep mode to DLY'D.

g. Set START control as required to observe sec-
ond time mark {(superimposed).

h. Adjust AITRI0 to exactly superimpose time
mark observed in step g.

i. Set START control to observe tenth time marker.
NOTE
Do not adjust time interval STOP control.

j. Adjust A1TRIB to superimpose oxactly two time
markers observed,

k. Repeat steps e through j until no interaction
oceurs,
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1. With STOP control set to 0.00 (£1 dinl line
width), adjust AITRAZ for DVM indication of 0,000
+0.005.

m. Set STOP control to 10.00 (+1 dial line width).

n Adjust ALTRI9 for DVM indication of 5000 V
=005,
5-29. DELAYED SWEEP ADJUSTMENT,
Equipment Required:

Time-mark Generator.......... L Model 226

a. Connect time-mark generator to channel A IN.
PUT.

b, Set 1742A controls as follows:

VOLTS/DIV (Channelt Ay ...l H
Coupling (Chennel Ay ...........ool00 5041
Horizontal Sweep ...l DLY'D
SWEEP AFTER DELAY .......... TRIG'D

c. Set time-mark penerator, main TIME/DIV and
delayed TIMFE/ DIV as indicated in table 5-4, Make ne-
cessary adjustments for one time marker/div, com-
promising (if necessary) so that all ranges controlled by
particular adjustment are in spetified tolerance.

5-30. MAIN SWEEP CALIBRATION ADJUSTMENTS.

Equipment Required:
Time-mark Generator........ HP Model 226A

i

PUT.

h.

c.

d.

Adjustments

Connect time-mark penerator to channel A IN-

Set 1742A controls as follows:

MAINTIME-IMV..........ont 1 uSEC
DELAYEDTIME/DIV ... ..., Jd uSEC
SWEEP AFTER DELAY ........... AUTO
ATIME . e ON

Set time-mark generator for 1 us murkers,

Adjust START control to position first intensi-

fied trace at second time marker,

e,

L.

i

i

Adjust STOP control for dial setting of 8.00.

Engoage horizontal sweep DLY'T) pushbutton.

Adjust ABRLS so that twotime markers overlop,
Set 17T42A controls as follows:

MAIN TIME/DIV.........ool 0 10 uSEC
DELAYED TIME/DIV . .......... b uSEC
Main AUTO/NORM ............... NORM
HORIZONTAL SWEEP ............ MAIN
ATIME . o e e ON

Set ttme-mark generator for 10 ps markers.

Adjust START control to position first intensi-

fied trace to second time marker.

Tahle 5-1. Delayed Sweep Calibration Adjustments

1
MAIN TIME/DIV DLY'D TIME/DW Time-mark !
Sellings Seltings Generator Setlings Adjust | Tolerance
dusSEC U0 uSEC ) ns
2 uskEe g usSEC dous
D usEC 2 uskEC s AYHLK £,
I uskEC bousSkEC Sous
2 usSEC 1 usEC I us ‘
o pSEC v usEC 2 ous
1 pSEC 5 uSEC Do
20 uskEC W uSEC 10 us )
A usSEC 2 uSEC T s AYSRIn UL
1 mSEC ETUTY S o A us
2 mskC A4 mSEC d mSEC ’
S msSEC 2 mSEC 2 mSEC
I msSEC HomSEC S mSEC
2 msEC I mSEC 1 mS8EC )
H msEC 2 msEC 2 mSEC AURLI IRt
0 msSEC 5 msEC O mh'l-:('j
MEomskC 1y mSEC 10 mSEC
M mskEC 20 mSEC | 20 mSEC




Adjustments

k. Adjust STOP control for dial setting of B.00.
. Fngage horizontal sweep DLY'[) pushbutton,
m.  Adjust ABRLZ so that two time markers overlap.

n. Repeat steps h through | for two remaining
adjustments using control settings indicnted in table
H-h.

0. Diseonnect test equipment.
Tahle 5-5. Main Sweep Fine Adjustments

STOP CON-
MAIN |DELAYED] Time ] TROL DIAL | Adjust-
TIME/DIV| TIME/DIV|Markers] SETTING ment

1 mSEC] .1 mSEC| 1 ms 8#.00 ABRL3
SO mSEC|5 mSEC] b0 ms 8.00 ABR14

5-31. VERTICAL AMPLIFIER BALANCE ADJUSTMENT.
Equipment Required:
Digital Voltmeter........... HP Model 3465A
a. Set channel A and B coupling to GNI.
b. Connect DVM to ANTP9.

c. Adjust channel A FET balance AIRIL for 0V
+0.5 mV.,

d. Connect DVM to ASTP10.

e. Adjust chnnnel B FET balance ASR3L for &V
0.5 mV.

f. Disconnect DVM.

g. While changing channel A VOLTS/DIV be
tween .005, .01, and .02, ndjust channel A 5-mV bulance
A3RI18 for minimum trace shift between ranges,

h. Rotate channel A VOLTS/DIV hetween 005
and .05 ond adjust channel A H0-mV balance AJR1Y
for minimum trace shift between ranges.

i. Change DISPLAY to B.

i Rotate channel B VOLTS/DIV between 005,
.01, and .02, and adjust channel B5-mV bolance ABRT7
for minimum truce shift between ranges.

k. Rotate channel B VOLTS/ DIV hetween 005
and .05 and adjust channel B50-mV balance A3RT76 for
minimum trace shift between ranges.

1. While switching CH B INVT selector between

its engnged and disengaped position, adjust polarity
balance AIR90 until teace shift is minimal. 17 AZRS0

5-8
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is changed, recheck steps j and k for correct balance,
If additional adjustments are made for j and k, re
check adjustment of ASRY0 as described above,
5-32. POSITION AND SYNC BALANCE ADJUSTMENT.
Equipment Required:

Function Generator ........ HEP Model J310A

. Set 1742A controls s follows:

DISPLAY ... 3
POSN (Chanwel By ool

b. Switch between normal and MAG X5 and adjust
channei B POSN AUR32 for minimum trace shift.

c. Set 1742A controls as follows:

DISPLAY .. ALT
TRIGGER.............ooo e COMP
VOLTS/ DIV thoth channels) ..., ... O

d. Using function generator, apply 10-kHz sine
wave to hoth channel INPUTS vsing BNC tee and two
cables of equnl electrical length,

e. Adjust function generntor for 0.5 division of
vertical deflection.

f.  Adjust sync A bal ASR79 until both channels trig-
ger properly and are in phase, If ASR79 is changed
recheck steps g and h in paragraph 5-31 for correct
balance. If additional adjustments are made for g and h,
recheck ndjustment of ABR?Y9 as described above,

. Disconnect function generator.

h. Set 1742A controls to initinl settings.

i. Switch between normal and MAG X5 and adjust
chinnel A POSN ABRAS for minimum trace shift.

i. Disengage MAG X5,

§-33. INPUT CAPACITANCE AND ATTENUATOR
COMPENSATION ADJUSTMENTS.

Equipment Requlred:

Function 7 nerator ...... . HP Model 3310A
Capacitance Meter ........, HYP Model 43324

. Connect function generator to channel A IN-
PUT.

b, Set 1742A controls as follows:

Coupling (channel AV ool H05)
VOLTS DIV (channel A) ... o0l 5
MAINTIME DIV.................. 2 uSEC
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c. Set function generator controls to obtain 3V
peak, 10-kHz square wave,

d. Adjust .56 volt comp A3C2 with insulnted ad-
justing tool for best squure-wave response,

¢, Disconnect function generator.
f. Set 1742A controls as follows:

VOLTS/ DIV thoth channels) ............ R
Coupling tchannet A ool I

g Connect capacitance meter to channel A IN
PUT and observe reading (19.5 to 21.5 pF)

h. Set channel A VOLTS- MV to b

i. Adjustchannel A input cap A3CS toobtain same
reading os noted on .2 range (step g).

j. Disconnect capacitance meter.

k. Chonge DISPLAY to B and repeat steps a
through j for channel B adjusting channel B.A Vinput
comp A3CL7 and channel B .5 V cap A3CI9.

5-34. VERTICAL GAIN ADJUSTMENT.

a. Connect CAL 1 V output to channel A IN.
PUT using test lead and adapter.

b. Set 1742A controls and adjustments as fol
lows:

VOLTS/DIV (hoth channels) ............ 2
AIR4Y, channel A gain............ fully ew
ABRAG, channel B gain . .......... fully ew

¢. Note signal amplitude of channel A,

d. Change DISPLAY and TRIGGER to B and
connect CAlL 1 V signal to channel B INPUT,

e. If channel B amplitude is larger than channel
A, turn channel B gain A3RI6 cew until channel
gains are equal. If channel A is Tnrger than channel B,
turn channel A gain A3RA9D cew until gains are equal.
f. Adjust overall gain ARG5S to display exactly b
divisions vertically.
5.35. PULSE RESPONSE ADJUSTMENT.
Equipment Required:

Fast-rise Pulse Generator. .. HP Model 1105A

n. Conneet fastrise pulse generator to channel A
INPUT.

Adjustments

b. Set 1742A controls as follows:

Coupling thoth channels) .............. A
MAINTIME-DIV............ ... 20 uSEC
NOTE

Make the following preset adjustments only
if major repairs huve been made to the
vertical output amplifier AB,

ASRIN e fully cow
ABR20 ... fully cew
ADRZY fully cew
ADRZY fullv cew

e Sot channel A VOLTS DIV nnd pulse generator
controls as necessary to obtain 6 division display. If
possible, make adjustments on .01 VOLTS DIV range,

d.  Adjust HF No. | ADR24 ew to partially smooth
front edge perturbation. Adjust HF No. 2 ADRZD
ew to speed up front edge isee figure H-1).

ALK
b No ot
SMOOTH OUT TENS HOOE
FAST TIME CONSTANT
ALEL20
HE No 2
ALEL 19
HE No 3 MEDIVRE TIAIE € NS TANT
ALF2Y)
HF No 4 LONG TINE CONSTANT

1740A-048-10-75

Figure 5-1. Pulse Response Adjustments
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Adjustments
e. Alternately adjust ABR24 and ABR20 to set NOTE
leading edge of pulse for fast, square response, keeping Check bandwidth (Section 1V, pargraph 4-
in mind slower time constants have not been adjusted 14) after making response adjustments [f .
yet, bhandwidth is low or marginal, adjust HF No,

1 AdR24 slightly cw to speed up response;
then ndjust HEF No. 2 ABR20 slightly cw to
f. Adjust HF No. 3 ABRIY for flattest pulse top optimize pulse response again,

{medium time constant),
§-36. X-Y GAIN ADJUSTMENT. (Not applicable on

Option 101 instruments,)

g. Adjust HF No. 4 ABR22 for flattest pulse top Equipment Required:
(long time constant), Function Generator ........ H1* Model 3310A

a. Connect function generator to both channels,
h. Check ndjustment again since someinteraction using BNC tee.

occurs (steps d through g).
b. Adjust function generator and channel A

i. Change DISPLAY to B. VOLTS/DIV for exactly 6 divisions of vertical deflec-
tion. Function generator should be set for low frequency
j. Connect pulse generator to channel B INPUT. (<1 kHz).
k. Adjust channel B HF adj A3R22 to make chan- c. Change sweep mode to A vs B,
nel B display as similar as possible to channel A dis-
play. d. With channel B VOLTS/DIV set to rom» set-

ting as channel A, adjust A-B cal ATRY7 for »xactly 6
1. Diseonnect test equipment. divisions of horizontal deflection.

Table 5-6. Condensed Ajustment Procedure

Adjustment Prccedure
+15 V Adj A16R26 © f+15 Vde £10 mV,
Intensity Limit Adj AIHR2 1. Set main sweep to .1 mSec, »

2. Set delnyed sweep to 10 uSEC,

3. Adjust so that intensified sweep i3 just extinguished with
BEAM INTENSITY at minimum.

Gate Comp Adj A12RE2 and A12C11 1. Set BEAM INTENSITY to midrange.

2. Adjust for fastest rise time with <3% overshoot, Observe
trace and adjust for even intensity, particularly at left
edge. Check for less than I division of baseline loss at
fastest sweep speed.

F.G. Adj AI6R20 Adjust for uniform illumination at all settings of SCALE
ILLUM, N

TRACE ALIGN (rear panel) and Y-align I. Perform TRACE ALIGN first.

(A1ZR16)

2. Apply 10-kHz sine wave to channel A whilein A VS B maode.

=

3. Adjust for perpendicular line,

Calibrater Amp AJRL1G Adjust for ' V peak £10 mV,
Main .rig Sens Adj A7R20 Delayed Trig Sens | Adjust so both main and delayed trigger circuit recognize
Adj A10RY n b0-kHz, 20 mV sine wave.

510
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Adjustments

Table 5-6. Candensed Adjustment Procedure (Cont'd)

Adjustment

Procedure

A11R10
Al1LRI5

Sync Zero ATR41 1. Apply 1-kHz sine wave.
2. Adjust for no shift in trigger point while switching time
bi.se between AC/DC coupling.
Trig \ .ew Bal AIRE6 1. Apply small sine wave to main EXT TRIGGER.
2. Select TRIG VIEW mode.
3. Adjust to position the triggered display to center screen.
Horizontal Ampl Gain ATR93 1. Adjust for full 10-div baseline.

2. Trigger externslly.

3. Position Ist intensified trace at 0.5 and 2nd intensified
trace at 9.5 horiz div marks using START nnd STOP controls
respectively.

4. Adjust ATR93 so 1st delayed trace starts at 0 division
and 2nd delayed trace ends at 10th division points.

PRELIMINARY MAIN SWEEP CAL
ABR43 1. 1xSEC range
ABR12 2. .1 mSEC range
ABR13 3. 10 mSEC range
ABR14 4. 30 mSEC range
X10 Cal ATR117 I. Apply ! us time marks.

2. Set main TIME/DIV for 1 marker/div.

3, Engage MAG X0,

4. Adjust for 1 marker/ 10 div.

Mag Center ATR10D 1. Set main TIME/DIV for | uSEC and time-mark generator
for 5 us markers.

2. Center middle time marker.

3. Engape MAG X10.

4. Adjust to re-center marker.

HORIZONTAL LINEARITY 1. Adjust on .05 4SEC range, u. ng MAG X10, observing

10-n8 markers

51t
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Table 5-6, Condensed Adjustment Pracedure {Cont'd)

AdJustment Procedure
TIME INTERVAL ADJUSTMENTS 1. Connect DVM to ATIME OUT connectors.
AT=0 CNTR, A17TR30 Gain Equal, 2. Set SIGNAL OVERLAY (AT=0) to midrange.
AITR3S DVM Zero, A1TR42 VM CAL,
AITRW
3. Apply 0.6 us time markers.
4. Adjust START control to position intensified spot to second
time-mark.
5. Set horizontal sweep to DLY'[),
6. Adjust A17R30 to supermpose time marks exactly,
7. Set START control to tenth time marker.
8. Adjust A17R35 to snperimpose time marks exactly.
9. Set STOP control exactly on 0.00,
10. Adjust AITR42 for VM indication of 0.000 & 0.005.
11. Set STOP control to exactly 10.00.
12 Adjust A17R39 for DVM indication of +5.000V + 005,
Delayed Sweep Calibration Time Marks
AIR2H and
AYRI10 Delayed
AYRIL TIME/DIV Adjust Tolerance
05-2 us A9RUS N o
Hus-.2ms AYRI0 L9,
b ms - 20 ms AYRII LA
Fine Adjustments
Mnin Sweep 1. Use time markers and TIME/DIV settings os indicated
below.
ABRAS
ABHI2 2. Set START controi s0 1st intensified trace coincides with
ABRI1D 2nd marker.
AsRI14

3. Set STOP control as indicated.

4. Adjust for marker overlap.

Time Marks

and
Main DLYD STOP DIAL
TIME/DIV  TIME/DIV SETTING ADJUST
1 uSEC .1 u8EC 8.00 ABRAD
10 uSEC 1 pSEC B.00 ABRI2
1 mSEC 1 mS8SEC 8.00 ABRI3
50 mSEC 5 mSEC B.00 ASRI1Y
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Adijustments

Table 5-6. Condensed Adjustment Procedure (Cont'd)

’ Adjustment

Procedure

Vertical Amplifier Balance

ARRILL 1. Cornect DVM to AITPY and adjust A FET balance for 0 V
5 mV.

AlR31 9. Connect DVM to AJTP10 and adjust B ¥IVT balance for
0V 5 mV.

A3RIS 3 Switch channel A VOLTS/DIV hetween .00% and .02 and
adjust 5-mV balance for minimum trace shift.

AIRLY 4. Switch channel A VOLTS/DIV between 005 and .05 and
adjust 50-mV balance for minimum trace shift,

ABR77 5. Switch channel B VOLTS/DIV between .05 and .02 and
adjust 5-mV balance for minimum trace shift,

AIRT6 6. Switch channel B VOLTS/DIV between 005 and .05, and
adjust 50-mV balance for minimum trace shift.

AJR90 7. Engage/disengage CH B INVT and adjust for minimum
trace shift. Readjust A3R77 and AJRTE if necessary.

. Pogition and Syne Balance

AJR32 1. Select B DISPLAY: switch between normal and MAG X5,
and adjust channel B POSN for minimum teace shift.

AJRT9 2. Apply 10-kHz sine wave to both channels. Select ALT
mode and COMP TRIGGER, and adjust sync A balance for
stable triggering and minimum phase shift. Readjust ASR18
and A3R19 if necessary.

AJRAME 3. Select A DISPLAY: switch between normal and MAG X5,
and adjust channel A position for minimum trace shift.

Input C and Attenuator T
Compensation (Choarnel A}

AlC2 . Apply 10-kHz square wave, and adjust BV comp for best
response,

AlCY 2. Adjust .5V input cap to make .5 VOLTS DIV range match
reading on .2 range (19.5 to 21.5 pF).

Input C and Attenuator Compensation T
{Channel B)

AICIT 1. Apply 10-kHz square wave, and adjust .5 V comp for best
respanse,

ANC19 2. Adjust .5 V input cap to moke .5 VOLTS DIV range

match rending on .2 range {19.5 to 21.5 pF).




Adjustments Model 1742A
Table 5-6. Condensed Adjustment Procedure (Cont'd)
Adjustment Procedure
Gain
AIRA9 1. Channel A fine gain.
AlR49 2. Channel B fine gain
AJHEDH 3. Composite gain,

Pulse Response
ABR24
ABR20
AGRIS
AbR22

AlR22

1. Short time constant.
2. Short time constant.
3. Medium time constant.
4, Long time constant.

5. Adjust to make channel B most resumble channel A

X-Y Gain (Not applicable to Option 101)

ATRY7

Adjust for same gain on X-axis as on Y-axis.
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A16R2Z6  A16TP1T  AI6TP2  AI16TP3
16V —15V +b6vV GND
ADJ

A16TPS A16TPE

ABR24
HF ND. 1 Ab

A16TP4
+15V

A16R20 A3REE AJRZI
+43V  +120V  A16S2 FG ADJ GAIN B FET BAL BAL

ABR20
HF NO. 2

A3RBE
TRIG VIEW
BAL

AJR?7 A3R76
B6mv BEOmMmV
BAL

ASR19
HF k0.3

AJR48

A GAIN APOSN ABOmV CALIB

A3TP10

A3R116  AJR1B  A3CA
ASmV A BY

BAL AMPL INPUT

A3RG8 A3R1S

A3R46
B GAIN

B POSN

A3C17
B 5V

COMmpP
ATR20

MAIN TRIG A7R41 A3C19
SENSE SYNC 2ERQ A3R90  B.6V INPUT
tHIODEN)  (HIDDEN} POL BAL CAP

ABR22

HF NO. 4

3

:

i
1

b

e

T

AIORS
DELAYED
TRIG SENS

A9R28 A9RI0 A9RI1 A9
056-2us 5-200us 5-20ms

ATR97
AvsB
A10 CAL

X10
GAIN

A7R93
X1 GAIN
(UNDER)

MAG
CENTER

A7

A12R16
Y ALIGN  COMP

A7R117 A7R105 ABR43 ABR3I2
05.2us 5-200u5 DVM
ZERO

AB

AT AN

A12C11
GATE

AYTIR42 A17R30

Adjustments

Al12R12 A16R2
GATE INTENSITY Alb
A12  COMP LIMIT ADJ (UNDER)

AIT7R3B A11R16 A17RI9
AT=0 GAIN LiN 2 VM CAL

CENTERING _EQUAL .~

ABR14
LIN Y 06-25

ABR13
0 5—20m5

ATIRIO

i
Figure 5.2,
Adjustment Locations
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Replaceable Parts Model 1742A

Talle 6-1. Refcrence Designators and Abbreviations

REFERENCE DESIGNATORS
A = pssembly F " luse MP - mechanical part U inegrated circuit
B = motor FL - hiter P = plug v = ypguum fube. nean
aT baltery Ic rinlegreted circuit 4] = transislor bulb. phataeel! efc
[+ = ¢apagitor J = |ach R + regigtor YR - voltage regulator
cp - goypter X - retay AT + thermislar w < cable
CR + digde L = ‘nductor 8 - switch X « socket
DL T delay lrra LS s speaker T a transtgrmer Y » crystal
033 = device pgrabng damp} » > m .er 1B < terminal board z  luned cavity netwark
E = misc elechronic part MX ~ microphane TP - test paint
ABBREVIATIONS
A = AMperes H © Brnnes N/O S ngimy'ty cpen RMO * rach mewnt gy
AFC - aulomahc frequency HOwW + “ardware NOM - pominal RMS S Pl PeAn sgunL e
rontial
AMPL = amphitier HEX - hexagonal NPO negative positne pecd RWY T rev kil WO ln,
HG - mercury it terperature [T-AMHY
BFO 1 peat Yrequency ascillator  HR = houns! coellicenb
BECUL - berylhum copper H2 - herty NPN neqative-potifieg- 58 = plow-blow
BH - tnder head neqative SCR - BCrew
BP - banapass NRFR not tecommended tor SE < LMy
BRS -+ brass ¥ " ntermadiate freq h#id reptacement SECT = g tinnel
DWO < pachwiard wave oscillater  IMPG ~ unpregnated NSR - Lt separately SEMICON - semuunnducter
INCD a incandescent reptaleable L] = mheun
CCwW < counter-clachwize INCL = include’st SIL « Bubwicy
CER s carar INS = ineylationled: OBD - gtiser by descriphion sL - shde
Mo + ¢abet mount only IHT = inlatnal OH = oyal head SPG spung
COEF + coehcient ox - onde SPL + gpeciat
com * common K + Wil - 1000 55T = ptainiesn steel
COoOmMP - COMpOosItson SR = Bplit hng
COMPL - tomplate L4 < laft hand P = peak STL < steel
CONN + conneclar LIN = linear tapar PC « phinted circwt
cP = gagmium plate LK WASH = loch washer PF + picolaragss 107 TA = lantatum
CRT + cathode-ray tube LOG = toganthmic toper tarags TG o ume delay
cw = chochwisg LPF « law pass hiter PHEBRZ v phosphor branze TGL - toggle
PHL - philtips THOD « \Pread
OEPC =+ geposited carbon M = mikh=10-3 Piy = peah inyerde voltage T * bamum
OR = drive NEG meg-108 PNP « posilive-negative- TOL = tolerance
MEY FL% = metal lum posihive TRIM = thmmer
ELECT = ¢lectiolyhic MET OX = metalic once PIO = part of TWT - taveling save  ube
ENCaAP = sncdpsulated MFR = manutaciurer poLy * polysiytene
EXT = pafprnal MHZ = mega hertz PORC = COrCelan u = ncrnc 10
MINAT = mintature PO3 = posit unis}
F - farads MOM = momentary POT - potr Ahometer YAR watuitie
FH = flat head MOS u melal guide substrate PP  peak-to-peak vyDCwW © d¢ workng volts
FILH » hilhster neaa nTG = mounting PT + pouny
FXp + haeg MY « "mylart PWY + pesk working woitage Wi = with
w © wpits
G = guga g N - nano (10 & RECT s techhes wiv = wothing inwrse
GE * germanium Hi/C = normatly closed RF = radio freguency vallage
GL = glass NE = NECh RH = rpund head or wWw = wite AOUAD
GRD grounadtec) NI PL = pichel piale nght hang w0 = withgut
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Replaceabie Parts

SECTION VI

REPLACEABLE PARTS

€-1. INTRODUCTION.

6-2. This section contnins inforr,udon for ordering
parts. Table 6-1 liste abbreviations used in the parts lis.,
table 6-2 list all replaceable parts in reference desig-
nator order, and tablc 33 ¢ .uins the names and
addresses that correspond to th. manufacturers' code
numbers,

6-3. ABBREVIATIONS,

G-4, Table b-1 lists abbreviations used in the parts list,
the schematics, nnd throughout the manual, In some
cnses, two forms of the abbreviantion are v«-d, eneall in
enpital letters, and one partinl or no capitals, This
occurs hecriuse * e abbreviations in the parts list are
always oll capitals, However, in other parts of the
mar ual other nbbrevintion forms are used with hoth
lowercase and uppercase letters.

6-5. REPLACEABLE PARTS LIST.

6+ Table 62 is the list ot replaceable parts and is
orgunized as follows:

a.  Ilustrated parts breakdown.

b Electriea] nssemblies in alphanumerical order
by refurence designation,

¢. Chassis-mounted purts in alphanumerical order
by reference designation.

d. Electrical assemblies and their components in
alphanumerical order by reference designation,

The information given for each port consists of the
following:

a. Complete reference designation.
b. Hewlett-Packard purt number.

c. Totnl quantity (Qty} in the instrument,

d. Description of part.

e. Pypical manufacturer of part in identifying
five-digit code.

f. Manufocturers' number for part,
B

The total quauntity for ench part is given only once-ut
the first appearance of the part number in the list,

6-7. ORDERING INFORMATION.

8-8. To order n part listed in the replucenble parts
table, quote the Hewlett-Packard part number, indieate
the quantity required, and nddress the order to the
nearest Hewlett-Packard office.

6-9. To order a part that is not listed in the replaceable
pnrts tuble, include the instrument model number,
instrument serind number, the deseription and function
of the part, and the number of part required. Address
the order to the nearest Hewlett-Packard office.

6-10. DIRECT MAIL. DRDER SYSTEM.

6-11. Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages of
using the system are ns follows;

a. Direct ordering and shipment from HP Parts
Center in Mountain View, Californin,

b. No maximun: or minimum on any mail order
(there is minimum order amount for parts ordered
through loeal HP office when orders require billing nnd
invoicing).

¢, Prepaid trunsportation (there is small handling
charge for each order).

d. Noinvoices—to provide these ndvuntages, cheek
or money order must accompany each order.

6-12. Mail order forms and specific ordering information
is available through your local HP office.

6-1
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Model '742A

REF
DESIGNATOR

NOMENCLATURE

HP
PART NUMBER

WHERE USED
(QUANTITY)

H1

H2

H3

H4

H5

H6

H7

H8

H9

H10

H11

Washer, Gtar

Washer, lock, Int.

Washer, lock,
helical

Washer, lock helical

Washer, lock,
helical

Washer, lock, int.

Washer, lock,
hehcal

Screw, mach .250

Screw, mach .312

Screw, mach, 1.25

Srrew, mach, .375

2190-0005

2190-0016

2190-0017

2190-0018

2190-0019

2190-0084

2190-0112

2200-0103

2200-0105

2200-0123

2200-0143

Horlz/Vert Gnd <1
Vert. Qutput 2:
Shiend, CHT : 2:
CRT, Front Mtg 14,
HV Box (2.

Panel, Rear (5
FOCUS Potentiometer 1
Panel, Front i7.

Transformer (4

Feet 14
Accessory Pouch 4,

Delay Line :2¢

Cable Clamp, HV Assy «1:
Clamp. lead, Multiplier 1)
Receptacle, AC Power (2
Multiphier (2:

Clamp, cable, gratical ILLUM (1)

Post, gnd (1»

Preamplifier I1C 4)
Bracket, BNC 12,

Shield, CRT 2
Spring, switch gnd 2

Cover, rear, CRT 2!

LV Assy (£,

Shield, safety (2

HV Box 12:

Deck, rear 3

Bracket, HV 14:

Main Horizontal Assy (4
Bracket, Vert Output 4.
Deck, Vertical (1)

Heat Sink, Vert Preamplifier (2
Celay Line 12!

Control Assy, switch 1 1:
Multiptier 121

Mount, rear, CRT 14)
Shield, Preamplitier 1 21
Shield, Calibrator 12:
Cover, line voltage (2:

HV Box 121

Receptacle, AC Power 2
Clamp, cable, HV Assy 1 1:
Clamp, cable, Multiplier lead 1 1.
Delay line, Front/Rear (2:
Transistor, pwr : 1

Clamp, cable, gratical ILLUM 1
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HP
PART NUMBER

WHERE USED
(QUANTITY)

REF

DESIGNATOR NOMENCLATURE
H12 Screw, mach, .625
H13 Screw, mach, .250
H14 Srew, mach, .093
H15 Screw, mach, *.500
H16 Screw, mach, .375
H17 Screw, mach, 750
HiB Screw, mach, 2.250
H19 Nut, 8-32, 125
H20 Grommet, Vinyl,

250

Ha1 Nut, 3/8-32
H22 Nut, 1/4-32
H23 Screw, Set, .188
H24 Washer, tiat
H25 Screw, 2-56 x 3/16
H26 - Screw, 2-56 x 5/8
H27 Screw, taper, .500
H28 Screw, taper, 1.000
H29 Grommet, Vinyl, .375
H30 Screw, taper, .750
H31 Clamp, cable .312

2200-0149

2200-0762

2260-1002

2360-0135

2360-0197

2510-0111
2510-0138
2580-0004

0400-0009

2950-0043

2950-0072

3030-0196

3050-0010

0520-0127
0520-0136
0624-0306
0624-0313
0400-0010
0624-0279

1400-0017

Qutput, vertical 12
Horiz Sweep/Vert gnd 11

Cover, top '4:
Cover, bottom 4.

Shield, CRT 12
Transistors ¢5-
CRT, Front Mtg 14
Feet t4:

Accessory Pouch 4
Handle 1 4»

Vert Preamplifier : 1
Handle (2
Transformer 14-
Transtormer 14,
Shield. CRT 12
Panel, rear 15
Panetl, front t7:
FOCUS Potentiometer i 1:

Atltenuators 121

Potentiometer, ILLUM 1.
Post, gnd (1

Extenders, potentiometers - 4.
Clamp, cable, ILLUM (1:
Feet (4:

Receptacle, AC Pruvver 1 2
Multiplier 12+

Clamp, cable, HV Assy 1.
Clamp, cable, Multiplier «1
Shield, vertical 12:
Preamplitier 1C 14:
Attenuators 18

Bracket, Attenuators 4.
Cover, HY 1

Rail, side 18:

Clamp, cable. chassis ' 1

REF HP WHERE USED
DESIGNATOR NOMENCLATURE PART NUMBER {QUANTITY)
H3a2 Clamp, cable .187 1400-0053 Clamp, cable, chassis '1
HAa3 Clamp, cable, .125 1400-0082 Clamp, cable, chassis 1
H34 Washer, lock, 2180-0910 Transistor, mig ' t:
dome, .275
H35 Washer, llat, 3050-0071 Transformer 14
No. 8 Accessory Pouch 14
Delay Line :2:
H36 Washer, flat 3050-0160 Vertical BNCs 14
H37 Washer, flat, teflon 3050-0481 Delay Sweep Contral 1
H38 Washer, flat, teflon 3050-0655 Attenuator Coentrols «2
H39 Washer, shoulder 3050-079 Transistors, rear panel 5.
H40 Screw, mach, 0.250 2360-0113 Preamplifier/Control Assy 1
H41 Nut, hex, .468 2950-0035 Attenuator BNCs : 2
H42 Nut, hex 2950-0038 Post, Fuse :1:
H43 Washer, flat 2190-0037 Post, Fuse 1!
Hd44 Washer, rubber 1400-0080 Post, Fuse ' 1:

Replaceable Parts

Figure 6.1,

Chassis Parts and Board Assembly Identification
ISheet I of 2)
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Replaceable Parts Mude: 1742A

Figure 6-1, Chassis Parts and Board Assembly Identification {Sheet 2 of 2)
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Model 1742A

Table 6-2. Replaceable Parts

Replaceable Parts

Mér
Reference HP Part Qty Description Mfr Part Number
Designation Number Code
i o)7agsblay ATYENUATOR ARBEMBLY, CHANNEL "a® [T}
A2 BlTagedlan? ATTENUATOR ABBEMBLY, CHANNEL P80 olye
i3 ol780=8b810 YERTICAL PREAMPLIFIER ABRENBLY o1y
[} [IALITITS b)) VERTICAL PREANPLIFIER AREEeALY (OPT 101) o1y
Ty MLYRYnhIADR CANLE ARREMBLY, DELAY LEINE (1}
It oLTap=ARY0Y VERTICAL QUYPUT ABBEMILY atya0ubigos
[T eYRde0a Y My MULTIPLIER ABAEMBLY 095040409
3y oLTaYnbaS0Y NORDICHTAL EWEER aBBENBLY o17al=hen0T
[} IR RTT 1) KGRTIJONTAL AmEE® AROEVELY (OPT 101 ONLY) Lyad=aasoe
1] 01Ta0=4a332 MATN ONERR ABAEMBLY PISLTLY L HH
1) oLTAG=A&YR2 DELAYED WnBEP Aggtud,Y aLjsceaalll
111 01740 66508 BELAYED TRIGOCR ABMEMBLY 0° 14066503
1 0174004533 WERIFONTAL QUTPUT AGREMBLY piyadesasll
M aiTR0=nsdd GATE ANRENMELY girae 1]
[T} A1T00-0A% 1A YERTICAL LOOKC ARBEMALY grragessiie
11 01740 66540 INTERFACE ADOEMALY T 10 GEEAD
i) 0174066641 INTERPACT ADSEMALY (OPTION 181 ONLY) 74066641
A9 FIRLLEITY 11 WIO0K YOLTAGT POAER SURPLY ANREKILY alpeoenegsl
Ah 0174066642 LOW VOLTAGE PONER BUPPLY ABNEMDLY 01740 66542
1Y 01742 £6501 TENE INTERVAL DECOCER 01742 66501
on 19900014 1 LEQeYIDIOLE LUMINTRINCD JFRZOMAamAX 19900908
o 1690 0686 ' LEOSYIRIOLE LuMeiNTRDOOUCD IFESOMAsNAY 1900 D686
883 1000 0586 LEOSYIOZELE LUMINTRIOQUED IFmSONAaNiY 14500 06A0
11 1000 0568 LEOSVIBTALE LUNINYRYOOUCD DPmSoMAeMaX 1000 D6BG
C1T 1090 0686 LEDeVIRTALE LUMINTRIOOUED IPBoNAaMiX 1000 D6RG
[§] 03400610 6 INRULATOR=XBTR KAPTON 0340 0630
In (5100038 } SrNOInG POST RO THDeRTUD 15100038
(3] IO 1 TEANINAL=ATUD BPELaFDTRAL PREBDNTD piy0eline
i *170=0018 3 CONEeInIELOING BEAD TS L LT I Te ] ]
1 ¥170=00)8 CORE=ANIELDING BEAD 10.39000541/08
t 917000018 CORE=INIELOIND BEAD 10.59000541/18
4] 1108007 y FUBE 34 258V SLO«NLO 3, B9x, B8 UL 1EC ILyoel
L4 rtos0202 1 Pubr L6A 2OV OLO=ALD 13BN, 0% UL lit 31,800
(FOR JT0 VAL QPERATION ONLY)
M 1215020418 ' CONNECTONSRP BNC FEM BOLnMOLE=PR $0nCNM 03718 o nNLRe=)
J2 11500018 CONNECYORSAF BNC FEM BOLWMOLE«FR 30aONM ome TEFLITILH
' 1190=0518 CONNECTORaAR BNC FEM RALwNOLESPR FOaCHM 01318 ITFLITLLY
J& 1319001418 CONNECTORSAP BNC PEM BELuMOLEsFR BOaCHA 03318 TrFLIt I
s 115001118 COMKECTORSRY BAC FIEW BOLaMOLEsFR S0aQHM 0Ins TNLITLEYY
i 115020928 ! CONNECTON, AF ANC QER)EMD MY JX ACPY 04831 YL LITTY
K J130=0928 CONMECTOR, AF ANC BERFUND MT Jx ALPY 0483 YL L
] 12500118 CONKECTONAR BNC PEM BAL=MCLESFR §0a0NM e ITYLIT L LT
LOPTRAN 101 ONLY)
Ll 1250.0018 CONNRCTORWAF NG FEM BAL&NQLE«FR 30=0NNW 0138 [TXLIET LT}
tOPTRON 101 ONLY)
Ho 12600118 CONNECTOR -RF BNC FEM SGL-HOLE~F R 50-OHM BIR12B-1
(OPTEQN 103 ONLY)
m 1263 0202 ? CONNECTOR, BANANA JACK 1261 0202
nz 1261.0202 CONNECTOR, BANANA JACK 1781 0202
\ 3040e0838 i ColLy ALIGNNENT, XadXDd [TTITE: ]
L2 oo180estall 1 Coll, ALIONMENT, YadXID goy80eaBpdt
npL o170ec403 5 PUERBUTICNYBQUARE, WINT GRAY 03700003
Npy 8370a0aT) 9 PUSHBUTTON: SOUARE, LEG BLUE 0170e0a7)
May 03170=0943 1 KNOBaCONE 170 23X L1 0%=IN=ID(FINE) 9310s094}
] 03T0=100% 5 ANGReBASEnPTIR B0 JOK ,128=INID UL
ups 01T0=100% 4 XNOBsBAREaPTR 1/2 JOX ,ABwINelD [REILIY AL
ot ] 33T0=3100 1 KNOUSRARESPTR 1/2 JOK D¥elNall adrdellog
ndd 03T0=2024 32 BEZEL-PB GRAY YL
MR 03702030 16 PUSHBUTTON: SOUARE, WILLOW GAN U
npy 03702783 Fi KNOB-SKIRT olreeivTi}
upLo 1hp0a0M0d ? IPRINEeLPREN ,99adhn0D §, 500Nl WUN {Eateladn
LLITS $328e0048 s hBBER~FORM, MTG 43paec0ds
11t 15800292 ) CARNE=ACCRONPYE 13,000 10,800 2,500 15000292
ad ] 400044713 2 Grak, WUB wanDLE 3308733
"L 00048738 2 SEAN, RING MANOLE sop0e0738
LIS ] SOR0«ATRA i iucil. OIAL CRANNEL AN sopbedlTis
ndd) S020.8743 1 WPACER, DIAL GMANNEL *B® g0p0uital
upLY $040e0421 3 lnauu‘ol. ror Taa0=0403
4l $04000%11 ? EP, TRIM MANDLE §ou0e081)
4 04 $080=0513 1 dn3p, wiNCLE 504000819
LT S0a0ebdle 1 COVER, PANEL 5040=0810
Ll 1) 50400978 1 WRleL, CAY 50400978
2 0007020 3 FooT, CORD mRAD §040=T429
upp) Lidde 1 DriL, TUANS EOUNY 11y0e
upla 5040e7023 4 PUBHEADD LTHLTE
L1 1] 50807598 ? LEVER, cOUPLING $040e7448

See introduction to this seetion for ordening infonnation
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Replacenble Parts Model 1742A
Table 6-2. Replaceable Parts (Cont'd)
Reference HP Part Q Mfy
. t Description Mfr Part Number
Designation Number v P Code
LI 0130n1008 ! KNJB, DECAL a3gdelbls
NpRT 50a0ePTO8 4 ExTENDER, PUBFBUTYON geg0=T108
s S0ata1700 4 EXTENDER, PUNFRUTTON MO HT
upge S0a0=778S 1 EeTENGER, PURKBUTTON 30507748
3T 50801794 1 ENTENDLR, PUBMBUTTON [T LY
MYy oopdpet il 2 ] WaackEr, ColL aeido=01Rtd
"137) $%40.0001 3 PLUG=FOLE DOMEKD FOA ,378=DsMOLE 8T Deybosel el
Hp3y slroledui ol 1 COVER, CMT siyoislaics
NPYE s1710=00103 ! COVER, TRANIFONMER 01y10eRN1O)
wpss 01 TR0=22501 1 NING, ANTIRUN REUND o1yRa=ERY0)
TITY K1730e23708 1 WRArY, DELAYED BnERP a1fRosk3Tes
upyY a01Bo=a1207 7 CLANP, CPT paydo=alpor
up3B 0178 ea3Y0L 1 BeAPY AbENALY, MALN AWEEP aie3eabroL
VP38 0121561403 1 kNGB, CELAYED AntEP O 16603
upad 411204 7a08 2 KnOB, VERNIER olrRomalals
MPa) 0174000103 1 ﬂl!h NEAR pryaosdoIoL
174} olTage00)0k t QELx, FAONT IS LLITLITE:
Mpay 01742 0030 |} HNILa IIOM 03742 00201
Mpaa 0174700202 1 PANEL, 017420023
L1117 0174000803 1 IHIILD. ntmurm piyadetdad
MPub pi7a0=00800 1 InlELD IS LIL T
LI} atyagedi ol 1 aagket, blunn TRLGELA sLysoeLio)
11T otraospiR0R 1 ln::n. ny olyede0lae2
upeg olTap=p1R0]} ] GAACKET, YERTICAL OUTPUY a11a0=01203
211 oivao=DpRON 1 BRAEKETY, WORTZONTAL alraoe0lioe
“psy tiTaDeD) BOY 1 lunn, c-nlucwu e Hyresdlice
upag oirdae=t1IE 2 SHAERET, BAC aryagedil2
¥ril LT i ru.'rn, *eantrany pLpeosddT0)
NPy ML ITI TN [} CovEn, Y G1TAQe0R10L
1]} B1IRCaCR) 02 1 tovier, o8 ol7adeRatod
HagR o17Nge0a)0d t CovER, AQTIONM 0)3aba08)08
MpSY 8370=100) t KKOUsBARE }/0 JO% ,12Bc[Ne]D o3yoeiof)
urse 017d0=04)0¢ 1 CoviR, LIME Qlpeo=0niad
upsy olYu3«g0301 ) FRiME, FAONY o1ya)ed 80
L1 AiTAgedsnOY t PRANE, RLAD G170R0807
Mgl 0013041207 ; CLAMP, CRT BASE OQ1RO 41207
L10Y] 4170023701 MalL, 10K olyad=RItoy
111 oLYSG«TATOR 1 QUPPORY, CRY CAMENS ohy4apeaaron
NERA alYagen)in) 2 InAPY, EXTENSION R LILI LY
Npad oLTd=bOR0) 1 wtnnd ARRENBLY, CRY IR LELITTT I
"he LTaa=bTA0R 1 KnOB ARBEMILY, KAIN l-ll' slyagebtanp
wpat? ptalosd)dot 2 CouPLER, In lnlu H{-L] slpit=hiadn
upal n)o=0301 [ CotLar ,B08enD & gL
L 1) 0e0098 2 | NUENINGaPAL .III-ID BLIAI I DAL 1ag0e000s
L 4] ] o3V0e242 1 FUSHBUTTON - WHITE U
MpTL 6390a0008 . Iuluutnl-uno-nl NYLON 25490
uprR o174 0910) 2 IPRING, GREUM Biyeied®ioL
MRS LI 1 BUNNTING=PNY .ll-ln WYoLB L/0e3ReTHC 18500008
HPTa 017009101 ? SPRING, UN BROUN DITAGa0%) 0}
MPTH LITTELYL) ] ] CORE, FLOATING FOaN0 | S0ade38N2
upTY 3 LT 1 LABEL, INFD. EAY 2add | raptednag
MPI8 1140006 3 DIAL, THRNS COUNT 78180 1140 0068
4] 12%1=21%7 1 CONNECTORMS PUR MPx® MALE FLEsMTY 05067 | Ehged0)
LT 10582043} 1 TRANBISTOR WPN G POBUOW PYREMHE IR0 | 1igdeli})
o 1854 0803 1 TAANGIBYOR Pk BT POSOw FYR)OMNT 1111 1654 0803
e3 1158-0170 3 TRANGISTOR HAN INSRYS 8} lnll.l- Haso | 1ese=83T0
1] 1842370 TAANBISTON NPN BN A1 POl aeago | resaediny
1] tA4008%8 TRANBISTOR NPN AL DAML POaPoOm num 10080 | 1isencise
1Y 10Rka0370 TRAKOTHTOR NPN ENSR®A 3] POei,in 18480 o603
N K0T AIBIONED
nt 7100 2053 t RESISTOR -VAR CONTROL CCP 2UK 10N LIN T A T=0} 28380 2100 2083
"y YT | mgaiavom AY W% 1k ¢ Teerd00/e%00 0121 | cBaTol
.13 abgJeut0s REBINTOR 4% B LJEn PC TEmaad0/ed0d 0132t | ChaYeS
"y tad3=1908 ? ngalaton 15 Bx Rin PC 1CesadO/e500 onn | oesded
Ne 210023948 [ ] RESISTOR-VAR PREC WW 10-TRN 60K 3% ISTART® 20BE | Riphelln
n TSI RERIATON 1% 308 B3N FC TERadQO/7900 onn | Ehil
AB 21000687 1 AESISTOR - VAR W.5W T00K 0% LIN 78480 | 21000667
TINE. DIV VERNIER}
R9 210023397 3 RESISTOR - VAR W.5W 200K 20r% 10CW SPST-NC 8480 | 21002307
ITRIGGER HOLDOFF)
R0 0683 1505 AESISTOR 16 B% 26W FC TC = 400/+500 oz | ceises
R11 2100311 ¥ n;g;?;%%;vnn DUAL 20K - 20 -CCP (HORLZ 8480 | nooarn
R12 2100 1438 ' n‘:sscnﬂgr:t vnh:a’comnm. CC 1K 20% LIN naso | 1o
R13 2100 3586 HESISTOR -VAR PRECWW 10- TAN BOK = “TOP} 480 | 21002586
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Model 1742A Replaceable Farts
Table 6-2. Replaceable Parts (Cont'd)
Reference HP Part Q .o Mfr
N A t Description Mfr Part Number
Designation Number v P Code
4 3107 pU4n 1 SWITCH-TGL SUBMIK DPDT NS BA VIBVAC 2 TIMEY JB480 3101 0940
1 1] 910G 3430 1 TRANSFORMER, INPUT AC 28880 9100 1409
vi 10233832 L[ Eater3y BLpsNuENT peang | 9ceds1352
" KN 1147 Vol CanLl 2pBEMBLY, JeCOND [8sAnBLRTANOARD) taaas | ALR0SLIRY
" (1Y) 1 CaOLE AB3ENALY, JeCOND LBeinBlOTANDARD) 0800 L1
*1 po-lae2 1 CANLE ANBEMRLY, BecOND (OPY 001 QMLY) [T MPoeid0?
w1 Kia0elyo} 1| casiE asaEvELY, YegOND (OPY 800 ANLY) Tess0 | 10-170)
L4 N120n00% 1 CalLE 203EMELY, JeCOND (CPT 90) ONLY) T MO0
"l a0y 30 1| CanLE asdEvALY, YeLOND (QPT 90% ChLY) 06934 ARl 4¥2
n 3120=20% L | CasLE ABAEMILY, 1eCOND C2PT ¥08 OALY) pI0EG | ALRC=R2VH
" a1d0=s1a00 1 | casug apsEvBLy, aYNE TRIN LEAD sang | AlTagespadl
»3 plpacestall 3 | canpe anseebiys PRONT Fangl :uu pivag=siedl
" opyudsalatl t | casut assevaly, woeiz ocuy 28a80 | otregeatacy
ns olpRoreledt L | CaBLE ABSEWBLY, CRY BAME FTTTY] olTagebla0d
" srysoselade t | camir asatesLy, TR1G VIEM 18880 | oLTEdenia0d
ny olzalenindl 1 CadLE A33EFBLY, MCRYZ POR Thade p1YYebiA0)
wh 0178341000 1| EadLE asstMBLY, REALE QLALLM PAT SLYA)=a)b00
ne otyelebinc2 1 CaILE A30EMLY PR TISTLH
wio RLpOsONRD 2 | CANLE MIBY DMARD LasCADCY A12004R0
wit pipondalo CANLE 2887 2akn0 1a=ChOCY Roaa0 | MIF0-4AD
L1413 13000008 ] FUBEMOLCERIXTR POAT 194 S0V UL HILT 1apa=0008

See introduction to th.y section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Model 174ZA

Reference HP Part I~ Mir
- . Q Description Mifr Part Number
Designation Number ty p Code
A piragabulg ¥ APTEMGATOR BRakWALy, CmawhEy PAs dae oarugenldald)
[YL] Broae1s8t ] RESTATORCYVAR w 3% 100 10T LIN OFSTANCND FLLT ] 21p00138)
L} ] iTadeadedl V ATTENUATON ABQEMALY, CHANNEL "B I L [J8TTLLS TLH
nm 21003351 REATATONeYAR W/l £00 10K LIN DPAT=NZ=ND 28400 rtpd=3151
(3] 01780930 ' VEATICAL PARANPLIFRIEA AnREMALY(310,) LT T LIRZLEITY BT
DOLS NOT INCLUCE AJAL-CAOER BEPANATILY
Ay oira0=aassi 1 YERTICAL PACANPLIFTER ABBEMALY tQPT 101) 20480 ot7u0=hbE31
BoES NOT INCLUOE AJAL=OROEN GEPARATELY
STV 50813030 1 BEBEMALY, SURATRATELINOT QUPPLIED wlTwW HIT1] 50813030
AJaCRDER BEPARLTILY}
(3141 ala0ealod [ CAPACTITONSFXD L03JUF seton SOOVOC CER £1642 1004nii0enTRIBIR
(3144 A1210080 [} CAPACTION=Y TAWRGCER 2+8Pp 130V PCaMTS 62763 soa322 22007 WPQ
A3LY 01900021 3 CAPACLTORFRD ,a7HF »=3% 500VDC Y] DICK 02168 Tyl Jm
ANCe 01R1=0080 CIPACITORaY TA¥RSCEN 200FF 330V PCaMYE 52763 1841212 2/00F A¥Q
(3141 sied=2194 t EadalItoRsub 3327 +e8) JOONCC 400 olpdsiito
13143 elaD=5aan q CAPACITCR=ZXD 1000PF setix THVDC CER sy Aial=lung
13134 01403749 3 CARACITORFED LAPP awiOR 30OVOC CERDendD 1880 Aladm=dT08
[3]4] 0160 2056 49 CapaCITomaPRD LO0LLF o00e20% LOQYOC CEN [ 111 D160 2065
ALY 61403500  } CAPACITONSPED 1UF +80e20% J0vOC CUN [ olaCel¥0B
(3141 Q160 2055 CaPACITORSPRD L01UF oB0«ROR 10040 CER [L11 1) 0160 2066
A3C1t 0180 2752 2 CARACITENFAD ,iLF4e)0X 39VRE 72 56289 1960 104 X B0I5MED
AJeid 0160 2065 CAPARITORSFAD LO5UF o80e20% 200VDC CRA HILI L NIED 2066
A3t 0160 2056 CaPaCITORSFXD ,0IUF 480208 100vOC CAN HLLT T 0160 2066
(3141 [ I LELY LL CAPACTITONFXD ,033UF +o10R BOOVOC CHR 51632 309e%00eXTA}IIX
[} 141 ] cla0a337 H CAPACITORAPXD 1QPF 93X 10OYDE CERDeedD Wk 2140+3147
AYC1s gla0ajnad CAPACITORLFXD 1804FF ¢10% 1XVOC CEIR FITI T atadelads
3217 ALY CaPaCITARSY TANRWCER JalBF JS0F PLUNTD 52763 104322 THAPF nPD
(3141} 01300001 CAPACITORSPXD ,a7PF ¢u3X 400¥0C TI DIOK 02188 Tvel IM
(3131 03 2le00N0 CUPRLITORSY TANRSCER T2 JHQY PUaNTY 527183 30532% T/0PF WRO
A3L20 atadediVe 3 CAPALITORSPAD JORF o™X JOOWOC W o1adeidi®e
(31411 01802066 CaPaClvoReRXl ,00Ur 3800008 100VEE CEN FITT I QLGS
13822 P1abe1a%y CAPACITORSEXD ,04Ur od0ego% J0OVOC CEN 28400 ITSL3 111
A3C23 086D 2065 CAPACITORFRD ,01UF o80«20% 10OWEC CEN 2484480 0160 /336
(3141 BI60 2065 CAMALITONSP LR ,001L7 »03=00% 10OVOC CER 20840¢ QG4 UER
A5e28 01802762 CapativoAaled LfufemiO08 33VOL T 54289 1960 104X DOIBHED
[1141% OLad=35i3 [ ] CAMRCITONSFED Liul oBOedox 8000 CIR 2hado 0lalndiaa}
3143 0160 2056 CAPACITOASFXD ,01uf +80w200 100¥DC CER 20430 0100 7056
AXC28 0160 2066 , CAPACITORSFXD ,03UP +80a20% J00VCE CRA 1T DIRD 2065
3220 9iBd=0372 1 CAPACITORPXD (OUFeeiON 29¥0E8 T4 buls9 15aD308X902002
13131} pisdeligl CaPACITOMAFXD ,IUF oBd=20% S0YDC CIN LT L] 0140w3a43
[2141] DindedSe? CAPACITOR-FRD JOPF +o3X LOOYDC CERO4e]D FIET L pisde)na’
(313 1] aindelare ] CaPACITORSPAD ,00UF «h0w24N ROVDE CEN FLEL apied i
(3131 olAbe22%% , CaPACITORSPES 7,2UF el JOVRE Th 72081 30)=000sComR0aR00
(3131 TH I LY CAPACITONSFED 2,3UFee208 JOVDC T4 72082 15y =000eCaN0elYE
(314} ¢18042359 CAPACTION=FKD Z,2UFeegoX 2OVOE T 12882 LRI I B LI T ¥ L4
AJCHe 0100 M5 CAPACTTONSPND (Q1UF «DO=RQY 130yDE CEN ansae 0160 2065
1=a1y d1a0e8) 24 H CAPACETORSPND 220PF eali'f 30VOC CEN 05688 yRaeBY24K
(3131 [JTTELFI]] CAPACITERPXC JROPF seilh 34VOC CER 08688 FLFLIR T I
(3141 01300001 1 CAPACITORSFND RYPF 4elQd 100VIC CE® HIIT [T LT
13698 0160 7066 ) CAMAEETaR=FXD ,0LUF «B0e20X LOQ¥DE CEN HLLE L 0160 0%
A3CH) iat=3d00 CAPALETONSFD JUF 00 20% $0VOC LN LTI dlgdndios
L34} glig=03Te CaPRCITCASPND 10uFealdl 20VOC Ta 54289 15001004%02002
A3tay 01602055 SAPACTIONSRRD L4TUF +00=R0X 108yDC GRA FIIIT) D160 166
AYSan 0160 2006 CAPACEYENRND DAUP ¢R0=203 J00VOC CEN FITIL] 160 68
(3141} 01680 2058 CAPACITOAWPRD LOLUF ¢00420% J00VOC SRR FLL] 1 0160 1055
1]} 160 2058 CAPACETINPXD LOFUF +Dawl8R L0QyOL CON 18080 D160 MES
13113} pIndeRdl? 1 CAPACITCNFED RLGPP oo 30OVDE MICROTO e alpdaddl?
[311]1] 0jNde0224 3 SAPACIY Y=F4D 22UFe«10L 1RVEC Ta 66289 199028 A8 03902
Aygae piddeddny 1 CAPACEITONR LD JOOPF 4e8) 100vQE wichaeds HLELL] Sipdedde?
[3111] pibte22%Y CAPACEYONPXD B, RUFveRON JOVDE TH 729082 101000eCn0and*e
31311 ind=0idd [ CAPACETOR-PND LOTUP 480208 ZBYDC CLW {11 Y] ITLLTL RS
A3E%2 CAPACTICASPRD 2,PURenldd ISVOC Th 12002 30)9003eCOm0=RRNE
3083 3 CAPACTTICAPND ROOPP ouilR INYDE CEA ({111 LTI 11T
A0 CAPACIYORSPAD JOURF »o)ON IRVDC CER 2480 T
ASCas CaPAZITORFRD YOGPF e=iOR LHYDC CEF bt algbuding
[$11.1) CARACITONSFXD L05U7 »d0ef0n I3VOC CEN F{11L 0lal=0820
(31434 CAPACEITONREID 2JUF4«)ON S0YDL TA £8269 15gDRTenN0L 382
(3141 CAPACITONSEXD 2,2UF 4208 JOVEE TA 11942 304t 3elOr0edNE
(3141 ARPACITORRNED LOSUF 2800308 29VOL CEN PILLL CATYELL L
A3tad CAPACITORSEXD RRUPee)O% 15VDC Ta 5678 1990 2AMK001502

68
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Model 1742A Replaceable Parts

Table 6-2. Replaceable Parts (Conl'd}

Reference HP Part - Mfr

; . Qt Description Mfr Part Number
Designation Number v P Code

31411 IYL0Y0 H CAPACITORAFXD ,05UF +80=20X 28YDC CEM maen 21p0a0820
AXCe) ptao=2218 CAPACLTOA=FXD 2,2uUPendit 20VDE TA 72982 30]=000sCORgal2oE
[ 3]{1] oi40=14%) CAPACITOAFXD ,01UF +B0=20% 100VOC CER [TTTT] 0aDedaby
A3CeS ola0e3a%) CAPACITONSPXD L01UF oBO=0Y 100VOC CER [Tl 01adedust
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont's)

Model 1742A

Reference HP Part Q L Mfr

. \ t Description Mfr Part Number
Designation Number Y P Code

itate 188300018 3 TRANOISTOR PNS 31 PON2O0MR Irn!un»n: 20480 18430018

13817 1853 0314 1 TRANSISTOA PNP 51 TO -6 PO « G00M TB4R0 1863 0314

L3G18 1086540071 TRAMOIRTOR NP B POalOOMM n-auounz FITLY] 18guedOTL

111 18560213 1 TRANDIOTOR WPx ZN2S30 8] TOe3 PONBOGHN Han 188400213

Ayc20 1883e320b 1 TRANSIATOR PNp BT PDa3EOMm FTRaQNHT FTTTT 18430080

Ajet 1053s0038 TRANSIBTON PN BT POR3iOum PYORSOMNY Ak 1AxYe003b

Ll [LLLELIT ] ? RPBLATCN 30 2x I Y0 TCRpeei 80 Haang qbabeland

3LH a88aT200 ] AERTATCA 98,2 1% 030 F TCuOes100 24545 elalsati0eSeR2at
(Y11 SIS 1 APREOYCR 990x ,3% 129w F TCalen$0 FITT 1 Jaed=0alp

(311 04983229 3 AERIATOR 10K 5% ,12%n F TCwde-100 03088 pup3Sel/inTd=]0020
(311} atkebald AEBLATOR 990K 3K 125N ¥ TLe04e%0 20080 saelatal?

AIND 8181011 ¢ RESIOTON 300 10K ,12%x CE TCos2TD/e300 [ThF]) 883011

imy 06AR 7216 4 RESISTOR 147 1% 06WF TC= 0D+ - 100 74546 C1-WR-T10-141R G
1311 aalTe224) 1 RESOTOR 220K 10X ,9w CC TCnOedad 0129 TIIEL

AJas 4787=060) 13 REST4TOR 100 1Y L1354 F TCROW=fOD 245465 CoalzinTin]OLeF
LINLG %0187 & REAZATON )9,0x 14 ,233n F TCadesicd 24546 eaul/8nTinl02ar
Amig 100311 3} AEBIGTORTANN 100 10% € TOP=AD) 1aTRN mn JRi10de

AIRL2 ITYY YT 17 AEBTSTOR 10 14 ,25n FC TENeRDD /0S5 onn cllnol

ayaLy ob8YeDATS 1 RESIBTOR 4,7 5% ,QSm PC TCHai00/e52 oz costes

I ar97-0308 » RESTATOR 1,1 1% L1294 P YCuO4eLOD 24848 :l.lfl-!b-!:ll-r
(3131 ) 0987424 5 RERIATON 470 10X L12%m €. TCumb3o/od00 onn ettt

(3 {1TY §757.0340 RESISTON 81,0 1% ,12%n P Timpesl0d 74548 CaplsdeToeSLR)aF
Ajayt LIS TR i RESIATOR 194K IX L1250 F TCHO4=}Q0 24548 :l-lll-lﬂ-l00!-P
3111 2100353} 5 | MEAIATOASTANR 350 108 € TOP=AD) isTAN TS | T2.177e0

[3LIR] 21003931 AESTATOATANA 230 10X § T0P=ADJ LsTAN 73138 Y2a177e0

3L 0757 0410 H RESISTOR 300 1% 126WF TC=0 + -100 24546 CA-1/B-TO-I0V1R-F
(31 petialaal . RESIBTCA 50 2% ,%w MO TCR0eelSd Thad0 odghedbid

(Y11 200.204] 1 lll:ltnn-rnnn 200 108 € YOPAD) LeTRN 7N $la208m]

Y11 satm ikl 440K 51 (1U94 F TCeDes80 HITT Y dreBetidl

AJAge GMeEa3N2Y u 19K 8% 412%n P TCugew)OD [ T3S /BeT0e1 0020
(3L 1] OasNalaly RESTATOR 390K 8% 115N F Tim0eagd 24400 danie bl

Andy edTellng RESTSTON 230%¢ 10% 9w £C TONO+dER 0N llzlll

a2y oh7%et011 RERIBTLN 100 10% L4394 €C TCwsdT0/e5a0 01124 pB011

AIn2p 63907210 3 RESIBTOA 14T LK 0% P TCuOeeldO 24846 elal/8etde)aTReG
[2LEL 079Ta088] 100 1K 41294 F TCnQenlod 24648 Caulsintbeltisl
3R} 34903157 19,40 1% L1290 F YC800a100 21 TRV LY B
(31313 210003448 REMIBTOA=TANA 100 10% C 10P=aDJ |uTRN T334 111020

Ajziz 210023212 8 RESIATONSTAM® 200 10X € TaPedDJ 1sTRN I *2h103e0

AINy! 4880082 3 REATATON 438 AN L1290 F TEa0ee100 74548 chal/ietDedpadny
Aynya T IS YL ? REAIATON 806 1% ,123m F Yeu0ewl0d 24846 T DT T
Ainls 4787.0u0) ? llt:l10l 131 1% L13%n P TCaceelO0 24548 Cinl/inT0uiR)ReF
A3A34 210023433 ? REAIRTON=YAR cONTROL CCP B30 LOK LIN onn TIulg0AgRESIY
A3A3T T LLTT REAISTCA 448 1IN 128w F TEnden}go 14546 Chel/EnTleupader
AINYE 0668 4175 H RESISTOR 953 1% 1258W F TC « 0+ =100 74546 CA-V/B-TO-85IR-F
[3131] 04840100} NERTOTOR 10 LoX ,B3W FC TEasa00/+300 o2 eajont

AJRAY 07370302 ACRIOTOR 81,1 1% L1280 F YOR0ee10d 14546 AL /8sTOuS iR} ur
A3nay 91870208 [} REATATOR 180 41X ,12%n P TC00esl00d TA846 Ca 1 /inTie)Syal
[YLLT] 1970398 ] s 75 1% 139N P TCaleel0d 24546 el nT0eTIR0r
Ay (] i AT 0% L1I5W £C TCual3O/0840 onNn ABgTLl

Y111 Y1) » ApALATON 2,7 10% L28e PE tEwendnsed00 on 4 130]]

[3{7]] 0T87.01433 1Y NERIaTOR 3,30k 1K L129n 7 TCROsa) OO 24548 Caal/8eT0a3121F
[3111Y 2100039 & RESIRTORSTAMR 530 10K C TCPWAD) L=TAN I8 Telvaad

AJRe? 475720392 REBIATOR 35,1 1% ,12%n F 1Cucee]ql 24548 Clel/RaTOelingnr
AIRA4 4943137 AEALATOR 10,0k 1% (125K F TCnOee)td 24548 Clal/leT0sivider
AgRae 23000538 RESLATORTAMR %00 1)X & TEPsAD) LelAN 13138 H LT

(3131 0757=0398 AEOIATOR 73 3% ,12 9 F TRaOeslO0 24546 Aol 70 T0aTIR0sp
L)) 7570008 REATATOR 190 i ,129n F TCwgee100 24546 Chgl/heta)tyar
AAn2 DL TH REOZATOR 2,7 10% RS FC 7CEe000/4500 onn cprel

(31131 u'l“-cl“ REOIOTOR 3,12k 1% L339w P TEw0ee100 24546 Cigl/Ba¥ielller
(3131 a8iaTiin REATNTOR 147 3% 08w F YCrOeelod 24825 £3al/aT0ei2TRa0
(3144 TR0 1Y) REOIBTOR 147 1% 03m P TEwO9=lOQ 24848 clal/0eT0eluTReG
AIn%e 0698 4125 RESISTOR 863 1% .125W F TC =0 » 100 24848 C4-1/8-TO-B5IA -F
13037 pe88.3a0% RESTHTOR Bdd 11 13%w F TimdesOD 14546 Clal/beT0udbin=F
(3101 11003212 REBIATORTAMR 200 10% S TOP=AQJ LeTAN mn T2q410)e0

ASnsy 08927220 ] REDZBIOR a0 )X LOBW F TCedeellB 24546 ClelzleTOudRiR=G
AJna0 0e98aT224 REOZRYOR Bid )% O8N F Tealee)le 2454¢ CJ-IIlnfﬂ-nlul-G
(3L 13003813 AESIATCNaVAR CONTRIL CCP 250 10X LIN onzn TINICONQNISIY
Asnaz 47970403 RESIATCA 121 1% ,135m F TCm0eni00 24548 Chol/0eT0nlXIRel
ASRad 079720411 » AEORATOR 332 1X L1B9W F TERQealn0 24846 1

ASRRS 07870408 AEBIBTOR 100 L% 139w # TEWOestdd 24546

AIneY 21000547 ] AERZRTONSTAMR 2N 10K € TOReADJ 1=tRN 13158 Y2a100e0

AJNS 4787080k AESIBTON 300 X JR%x F TCa04si00 24548 [THYIBITITITL
[311Y 3455 3 AEBIBTON BalK 11X L2299 F TCa0en]00 24546 THYI ALY I g
ASR4D 17 AERISTON 4, 7K F0X 234 PC TCuwud08/¢700 ana caar2l

AJRay (1] 1y AEBIBTOR 3OK 10K 35w FC TCund00/4700 onn €0303s

AR 2787.0002 1 AERIBTOR 79K 1% 3235n F TCogeslO0 14548 LAl /8aT=1502eF

610

See introduction to this section for ordering information




Model 1742A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part Coae Mfr

. . Ot Description Mfr Part Numnber

Designation Number Y P Code
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Replaceable Parts Model 1742A
Table 6-2. Replaceable Parts (Cont'd)
Reference HP Part a P Mfr
. " t Description Mfr Part Number
Designation Number Y P Code
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Model 1742A Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)
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Replaceable Parts Model 1742A
Table 6-2. Replaceable Parts (Cont'd)
Reference | HP Part I Mfr ‘
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Designation Number Y P Code
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Model 1742A Replaceable Parts
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1TR3s 0787041} REBIOTOR 3,32x 1§ ,12%% 7 Teebesind 24546 gLl /8e70m332) 0y
ATRIS 07372433 SERIATER 3,02k 1R L1298 7 TE4deslld 24546 £a.5 /00700332 10F
ATnls 578 TedNtl ? NESLETOR 3OL 1% L1394 F TCNOe=100 24546 ganl/leTo=l0iIneF
i) NOOUD 1 ApRSATOR 4,73k 1N B3 F TCm0enill 27163 gip1/0eT0ed?S]ur
i3 0Y8T=2010 RgAIATON %11 1% L12Sm F temDes100 14546 gaglzieldeS1iACr
Armyy a78T=04)0 ApaTstome 811 1% (12%n F 1(e0esino 24546 Caal/let0aS1iRef
ATRAY 47870040 REATATCN 7,8k 1% 125w P TCale=100 24548 TRV DI
ATRa) 21004339} REAZATORSTAUN 360 0% C $EOE=AD) LeTAN 13138 12.10de0

ATRG2 075720280 Ag1NTaN IK X 129N F TCwOeel0D 74546 cial/betOntoinp
L7103 Y I ] OTOR 180 10X 23w FL TLewb0/000D onn £8y%1)

ATRYG sadu=1a0% STO% [0 103 5% FC TEReaDO/43500 onz 1111

ATRAS 07370201 RERIRTON 3,78x 1% 128w F TCEOeeild 24546 Eha) /0aTOeTaLaF
ATRAS 4TT. 0804 REOLETCN 160 1% ,1R%n F TeRoealdd 24646 cAal/batosllny
ATARY oada=atol . " AT 10% ,2%n FC TCOed00/980¢ 0N thatel

Ataun gedia13d; 1 n 1,5 10K 2% FE TEeeEQ0/e200 onn THI

AYR4Y 078740390 n AE,Y LN L13%w F TCadeni0d 24648 Clo}78nT0nBENTur
ATR%0 0737.0284 ] 150 1% ,12%0 F TCs0est8) 24548 Canlz8nTom|Star
ATRSY O T REBIATOR 150 W 135w F TCsdestnd 24548 cgi/BeT0niBinr
ATRS2 Jaga=0211 RESIETOA 2,7 10K .2%w FE TCaedO0 ef0C o toprsl

ATRSY 47870408 5 RENEATON 2ad 1N (125w F TCageni)O 14548 Caal/laTn=da)ner
11T 47870838 H REBISTOR 3,05k 1% 133W F TEnQ#elo0 24548 Cha)/heTo=3e8)or
ATnys AT§7e0014 RESZATON 513 AR LLRIx F TCeQesidD 24B46 Caal/0aT0e31 1 ReF
ATASS p18Tag0a2 AERIOTOR 10K 1R LB25w F Teu0eel0 24546 £ 1/0eT0nl00dnp
ATAS? peyselans NEBIETAN 383 1% ,i2%n F YCAQeeldd 24546 Casi/beTan)RINeF
ATRIS Y082} NEeTaton 438 1N 3230 F TEsd4e100 24548 Caal/8eto=)8R=r
ATRYS LLLLET RN ] ) AZBTUTOR 470 10% ,2%w FC YCwedDO/edQ0 onn [{ 1Y

ATRAD 07570012 1 REMEATOR 345 X ,129W P TCeeemiid 24R46 Casl/BoT0n)asRar
L7ReE 1 APBLATOR %0% X 1%~ F ToROealld 14546 CAal/BaTiet “ANar
LTS 2 [ AEBIBTCR AR 1N LIR3n ¥ TCHO4eLR0 24546 Eag1/0aTDujslhep
ALY} . REDERTCA 3,09K 1IN 1290 P TCeenfll 24548 Cl 1/0nT0sdbl et
7848 i AEBEATOR 18,3K K 229w F TCe0seldl 24546 caLt/inToelalder
ATANS LI AERLRTON 470 tOX ,129% CC TeaeX30/ed00 o, [1TLE

Arnea satia7924 FEBIBTON 470 10L 128w CC TEwel30/eb00 01124 (1T

ATKM? a757.0427 AEBSATOR 1,5% LY ,125w P tingeeino . 24546 coal/ietinliDLeF
ATRad 0493=702s REBSETOR GTD 10X ,12%n €€ TCR=330/ed00 onn T

AYRe% 37870419 1 REDIATON 478 1% 129w F TEwoewiad 24546 ChalsbeTRaiTSRaF
ATRTY 7570407 N RESIBTOA 200 tX ,12%m P TCadesliO 24546 Cant/latiedlaF
AIAT) 07570430 5 AROZOTOR o, 81K IR L25W F TCROenldd 2546 tact/BeTosab)ler
AIRT2 Jesaat22L ! RENISTON ), A% 10% 3% FC TCemd00/s700 on ¢e2ln

ATRT3 LT 5 RESIATER 2, A% 30K ,2%m FC YCmeAQ0/e700 onn chpaly

ATRTA PV LY I ? RERLATOR &,8% 0N ,23m FC TCuako0/eT00 onn {111

Arnrs 0747=04158 NEBIRYON &7S 1% 133N F tEepaelio 23548 ESel/0nTOuuTIRaF
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Replaceable Parts Model 1742A
Table 6-2. Replaceable Parts (Cont'd)
Reference HP Part Q I Mir
N ! t Description Mér Part Number

Designation Number Y P Code

ATRTH 47870448 3 RESIATCR 51,0k LN ,129n F TCubesiod 24548 Loy lZbaT0aSiLier

ATRT? 7 H NESINTON 1,3% 10% 128w £¢ TCRe150/4097 o2 asyin

AYPsY AERTATON 1, 0% (0% 129w £& TEme 33074087 onn 38N

ATRYY o!l?.ulca AESIATOR loK IR 128w F TCudeslnd 24546 Cool/isT0e]RldeF

(3111 0757 0466 AESISTOR 100K 1% 125WF TC~ 0+ =100 24546 CA-VB-TO- 1000 - F

[3L1T] 078720433 . AEBIATOR 3, 32% 1% 12%m F TCaDeai0l 14546 Ciel/BsT0el)} el

itmep 4787T-0273 ' RZATATOR 3,00k 1% 330w F TC® eeiod 24548 Cayl/0saT0ad01)ep

ATn3 U757 =044% 4 NEAIOTEN 100K 3% L12%W F YC’ ¢ei00 14548 cl.lfl-ruoluul-v

ATADR 475720848 NERIATOR 100K $X 523N F TCRO0e=l00 24546 Clul /0105100008

ATRas AT57.0433 AESIAYOR J,3Rx 1% L1208 F TCRO0se|0® 14548 Chal/8eT0=)I2LaF

Aymi, 0608 7926 NZOIRTOR 470 10% 25w PC TCasdO0/ 0000 oM CRION

N ITH nass=3311 3 RZBINTOR 330 1o0% ,25n PC TCaedOG/ea00 o g

ATROS oebe=1341 AERTETOA 180 10X 5n FC TChedlo/ed00 o [{ 3 2%}

ATREY 075T«519% H RERIRTON 235,00 1% L129W F TCROwsldd 24546 Ceu 1 /8aTlndLBdar

Arade aaeBa200% F AERTOTOR 2,000 1N 129N P TCn0ee]dd 24546 ChalrioTOnditief

ATR9Y 8787.0007 AERLRTOR 200 1% 183m P TEBQ4e}0 24546 Chal/8aTOalDinl

AT} 849043433 AEATATOR 28,7 1% L12%0 P tCm0eeio o34as PrgYiel/DeTOnlORTe?

IS} 21003211 i AEBTATORTANR ix 10K € TOP=ADJ 1eTRM 3128 12a108ed

ARy aYST=0438 L] AESTATOR 5,11k 1% L12%% F TC0eeidd 24546 Copl/laT0elliler

Alnes 87470448 H NESTATOR LR 0% X L129W F TEROeni00 24546 Cagl/hatallidar

AYney 07870830 i PEOTATON 2,20 1% 129N F TEEGee100 24548 ChalsbeTOndRi)el

T 21003380 t ltlllfnnntlln a0 0% c 102D LaTAN T30 Tiaitied

D79T=0810 NESIBTOR 301 4K L1250 F TEmdeniod 24548 Cog178aT0a301AsP
07870243 R REBTATOR 2% 1Y 538m F YCulenlOQ 24536 c-.'/l-rooaoolov

ATR1OY 0TET=ba04 1 REEIATOR 130 1T 123w ¥ tesdesion 24546 ch.y/heTOnld1er

ATn1s) 0T8Ye0818 RESIATOR 419 12 128w F TC80sel00 14846 C'QL)"'o'.l.."

Ayngog LT TETY RERZOTOR 30) 1Y 105w ¥ TZuOeriOd 235436 Y ST

(30170 (13103311 3 REBIBTOR 4,880 1N ,{28m F TCWOealdd 24846 Clnlsintindbdiar

ATmioe pesiE=ddly REBISTOR 330 10% ,23n FC YCeekQ0/e000 o2 [1]1t 1}

AYALOS 2100=32%3 3 REBISTOR=TAMR BOK 10X € TCPaiBJ LeTak 13138 Yallilsd

ATRLOS 87870818 RERIATON ST X 125w 7 YcmOesion 24546 Clgt/iataSiReaf

Aoy 07870487 1 REGISTOR 87,50 th L1290 F Toedespod 24646 :l-tll-!n-nis:-r

ATRIOS 1Y 3} REBIATOR &, ¥9¢ 18 290 F TC00es)dO 24548 Chal/Bet0niTRlor

ATRIGY it REBIOTOR X 108 ,29m PE TCoa00/4800 o 1181 ¢

ATNLge oadda2d2L RERIATOR 2,2K 10K ,3%w PC TER=A00/4700 onn tonRn

[T LI%Y) o78%e0a%a 1 RERTATON RABK 1% ,)R5w P 1Ca0es=iQd 24546 Copl/leTguda)yar

ATaisd 978T«0hAs REQINTOR 12,00 1% ,120n F TLU00e100 14548 Chgl/hetaeiiler

ATRid 04983158 t REATATOR 23,75 1R L129W F TEROestle 24546 Clpl/NetOn2ETnr

[3LIRL! 07372280 RERIATCR 1k I% ,119n F TCR04e100 24545 :l.lll-fﬂ-loolor

NI 07370401 REDIATOR 100 3% ,4B%w 7 TCAQeslQ0 24546 Ca.1/0=10=10]aF

irmits b H RESISTOR LHO 10% ,25n FE TCRadd0/4800 o | eByStl

ATRtyy 2109-0%8 RERINTOR=TPUN $00 10X c TePsAD) LatAN 13138 Tie10800

ATR110 07T97=0814 REDINTOR 511 10 123n P TEadeelpo 14546 Cazi/det0adt)ReF

ATRILS osdtalanl REAIBTON 10 10% 35~ FC TCowB00/0300 o chjoot

ATAL20 osldalon) REBTATOR 12 2OK ,2%% FC TCwahO0 0900 on coyoot

ATRLL gelta1001 NERIATOR 10 103 ,2%m FC TeeRQ0se800 w2t caioold

ATRLR2 AEBIITOR 10 10X ,¥9n FC TCR=s00/9500 onn gByog)

ATRE2D REBIATOR B0 103 29w FC TCReR00/4%00 pn eayoel

ATRigs A2OEBTOR 30 10X ,B3m FC TCWeR00/7¢800 ona £ay00)

ATR1S AESIATON 1x 103 25w FC TCWaR00 0008 o {11 1]

AYRi2e MEOLATOR ATC 10% ,29m PC TCRed00/¢000 o) thalii

Atmyyr AEOLRTOR 4,7k 1O% ,2%w FC TCswdpo/eToo on thall}

111%1] AgRIATOR §X 10X 25m FC TCH=a00/74400 onn thjods

ATR12Y AZEIBTOR 183 1X L1P3W F TCRDesind 14546 Chgl/0eTOuls)tar

ATRIDD o?!?-ua!s [ ] AEZATRTOR 3,92« 1% 138w F TCo0enlod 24546 LAY D LHTH

ATnysy ITLISLETY AZSIATON 383 1% ,13n F TCRQesl00 24548 CaylsaTonliiRaF

ATALER LI MPRIBTOR 183 L% ,125» F TCROeslgO 24548 MU T

ATRy33 4737=04a%4 REOLATOR 3,45K )i 2128M F TEages)gp 24546 MY T I

ATy 3R 0787024% 1 AZAIBTOR 13, 0x i} ,|zl- LRI ITENY-T] 13701 uPgCy/0afDut]dleF

[V 1131 ) 078720427 REBIBTOR 1, BK 1Y ,12% # TEROselOQ 24548 Chat/0eTin) 3017

ATRI3S 371720408 NEOLATOR 283 1t ,L3%w F Ygdesind 24546 chyplsl-tanladner

AyR1yY 015T=0240 AERIATOR 1X 1% ,L0fn F TCalesll0 24546 Clpk/0oTu-, 308ar

ATRIYG 0737=0a28 & RESTATOR L 02x IX 1280 F lc-aycleu 24646 cl.lllnloololl-l

ATRIIY 0757 0280 RESISTOR IK 1" 126W F FC= O+ - 23546 C4-18-T0 1001-F

ATRIKO 07870438 AEEINTCR 3,10k 1% L12%m P r:laonloo 24546 Chal/leTnbllle?

ATALAY 07370290 RERIBTON 8,10k 1% 128w 7 TEades)dt 19701 ui'clllnvﬂnulolay

ATRLA2 Hadiad?) RZAIRTICR &, 70 .Gk ,2%m FL TCweed00/¢700 0Nzt [{HI

ATALe3 oedu=al]) REAIRTOR &, TR 10% 298 FE TEewdQC/eY00 onan thiTil

itmyan nedA=alt) AEATATOR 470 10N L%» FC TCRGADO/4430 o thattl

ATHias 0787=04t8 NEATRTER 511 1% 15w F TEeQeslO0 24546 (TRYID I I8 Y

ATREAS 0157 0816 HESISTORSY) 1% I28WF TC -0+ HXD 14548 4 1.0 T BIVA F

ATRLAY n7Tet=0431% RESINTOR A MK 1% 129w 7 TLadeniod 14h46 Ehgl/iaTOnbd})af

Amiad 07370410 3 REAINTON 881 1Y L18%= F TCa0e=100 24548 :l,lfl-rn-nlil-'
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Model 1742A Replaceable Parts
Table 6-2. Replaceable Parts (Cont’d)
Reference HP Part e Mér
. A Qt Description Mfr Part Number
Designation Number ¥ P Code
ATRINY oabi=1011 RESIATOR 180 10K 235w FC TCaeda/ o800 o £njoil
ATRLEZ 73 REEIOTOR 110K 1X 128 F YEadesidd 24548 chal/leT0nii0der
ATRLIEY SEAINTOR AT 10K JSn FC Tewedi(/+800 oy 4 Nl
ATRLYS AhdaeiTi] RE2TATON AT 10X LR3W FC TEmed0Q/e000 onn LI
ATR1SS 07870444 § AENTATON 15K 1K L0%n F TCAO0es100 24548 Cla)/BsThelfOaF
ATALYS Dedke2701 AERTETCA 27 10N 2w PE TERea0d/e800 o edjres
L7187 [TITEN] ITY 1 AZAZOTON 180 LOX 25n PC YEa A0D/e00¢ o132t IOt
ATR1SE oalde1001 AZINTON 10 10% ,R%m PC TCUsA0/eB00 o L
ATRLYY 0797=0818 REAIATOR 3,11k IR L130n F TCw0 el00 24546 Clgl /beT0=81 10
ATRLAD 07870199 RESIBTOR R1 3K IX L1280 F TCoO4 100 24648 Chalsintn218eF
ATR16Y 21003207 RESISTOR - VAR K 28480 1002207
ATH) 1o81=1904 1 InlTCHaPd QaRTATION LOMN Cul BRACL™M 880 iglel¥0s
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ATy 10Raa00%Y . 1e or Amp 27014 LHBOLAM
TR 1081-301¢ } 1c INOT QUAPLIED /LY «OADER BEPARATELY) Y1) Sopl=Joie
[$ IV 10304211 1 Ie QATE TTL LD EXEL=Qn QuiD 2eInp 01295 AnTaLABEN
Atmi 61740=4140% ! CANLE ASNEVELY, QATE ORIVE a0 gyyageeiecs
ATRUL 12088743 H SOCRET=1{ AaCOhT DIPaILOR 04507 13ye%iet2ansl
Arxyz 120040418 H SOCKET=IC JA=CONT DIP=OLER Q1380 1311101
[1] o1TRG=dAY]2 1 MAIN SWEEP ABREMDLY 10800 o1y00=00932
(1131 D160 2056 CAPACITORRPND LOLUF «80«20K L00VDC CER FTLTT 01602066
asce 0160 2055 CAPACITORSFKD ,OLUF +B0=Z0K 100Y0DC CER 20480 01602055
(1131 sid0=0197 L] CARACITDACFED 2,BuFes17% 20VOC TA 56189 1500208002040
T DY60 2055 CAPALITON=PXD ,01UF +00R0K J0OVDE CAN a0 0160 2065
Ages 01203110 H CAPACITORSPND J40PF ewdX JOOVOC MICA HITEDS pHySPLMIGoROONVICR
(111 oiad=2008 CAPACITORFND JOOPF oa¥N ) OVOC MICADeTD hado 0340=RR0R
Asty NOT ABAIGNER
ASCS 01602085 CAPACITORSFND ,OLUF +80«ROX §0QVEC CER D160 2065
T [T LY H CAPACITORSPND ,31UF +=}08 400VOC [) Ahalndlls
(Y131 014%e3724 H CAPACITORSPND P saloXx savoe NETaROLYC ad0 olabe3Ts
(1471 0100u08A] ] CapaCltaR=FiD 100UFe10% 20VOC TA 56109 1090107X903012
Aagh2 0140=0190 ] CAPACITORSFED J9BF 4233 300VDC 12138 oM IE3¥A0300myICN
ITI3E 014040007 1 CAPACITORPAD 330PF +=8% JOOYOC MICA TR136 | puyIF3ILJOSQ0RVICR
LYY 21800198 1 CAPACITORSPXRD 3300PF ewid% 200VOC POLYE 562169 A latlat
ancls oledetive L CAPACITONRPAD OLYUF #=10% 200VDC POLYE 56269 N
ARC1e 6180-2079 1 CAPALITONSPD ,J4UFsaydn JSVOC Th 56289 1500)98X9035A2
ey 018023748 H CAPALYTORSFED 1, 5U7ea10N 20V0C T4 55209 192188902042
(1141 ) S1NCs21I8 1 CAPACITORPNO 3JUFe=LOX BSVOE TA 56209 13pD36x903304
[T 0180a0147 CaPACTION=PXD R, JURe=10% JOVDC T4 56289 190208 XN02047
3L 0150 2085 CAPACItOR=FED ,OLUF oBO=QOX L00VCE CER [T D160 2065
(1411 4180a0147 CAPACITORSPXD R, JUFeeidy 20VOC Th 56280 195028200202
[11¥7] O8O0 2065 CAPACITORSPRD ,OLUF odde}ox JOOVEEL CER 1 {111 0160 206k
(Y1110 190100420 O100F=AnITEnING JOv SoMa JNE D0e3% J8y3e00480
[TILG] 1951=004¢ DJODE=En1TEHING JOv SgNA BNG D033 1991e0040
(Y1111 19018082 S100R=AnTTENING 3OV SEMA INB D0.35 19¢1=0040
Mpcan 19010040 O100E=AnITCNING 30y SCMA Ine D033 19p1=0080
At $100.010% CofLeMLD 3,7Un 10X QsB0 3390, 3TSLE (JFLITIN
[Tk} 817020029 CoREadnIELOING BRAD 01887 S4.300=48AR/0A
1111 10330088 TRANBLATOR Fyp §F POSBLOMN FTNRSOMND 1983=00)0
4032 148)-0008 TASOLATOR PN BT POaB)Oun PTRRSOMNT 185340038
A8g} 14310244 ? TARNBIATOR PNA BT POYLIOMN PTRRQONAT IO
(111 14930038 TAANRISTOR Php B3 POsSiOMN PTORSOMKT j453ad0ds
ARgs 14950083 TRANBESTOR JoFEY ENSZAW NelNAN JevdCE 02 01285 YT
1504 1S8=001Y 4 TAANSIBTOR WPN B TOeid PLRIGONN 1438=001%
ITT-1 183303384 TRANBIGTOR Php BI TOu¥2 POBISOMW T
Alge 18530038 TAANSIBYOR Fhp g1 PORJIO0WN FYRREOMNE 1933«403p
Asge 105820001 TRANSIGTON wBN ] POs38OMN PTRRECMNE TILIS LI
1510 185802158 TRANSEGTOR WPN B] PDE3SOMN PTR)OCMHE 0ana g 181l
Asal 10540001 YRANBISTON APy 1 pDaJ30Wm PTEROOMNE 1igsel0T)
YT 1Y 14500074 TRANGIOTOR APN A} POSJEOMN FTNI0CMNE ITILILL L
ITT1%} 1454-049] TRANSIATOR WPH ] TO«8) PORJYOMN 1igieen
[YL] LIty LLT [ RELISTON 39 1O% 25h FC TCO#800/4900 o 1 134H
hanp 04%i=319} i NEGTATOR Z,87K 1K 125N F TCedesliod 24548 Clgl/BnTondhTsF
ITLL 4797-0437 REGIATOR REC BN ,)RSw P TEmOeelQD 24546 Céal/BeT001np
e IO LT ACBEATOR 39 108 J%n FC TComag0/se%00 01123 [
Ay 07870812 PEETITAN 332 13 L1323 F Timges)gO 24546 Coal/BeT0a3)2NF
ABRM akda=glny 1 NEATATOR 02 10% 2% FC TCE=AO0/e800 o [4TTLH
Agny Q157-0078 AEREIATOR 1,00k X 125w P TCWOeelO0 24548 Ehpl/BeTOnlad)nr
ABR® LTI ST NERIATON 300 10X 25w FC TCERd00/0500 o chgoll
ARRY [ITIEY I H ARBTOTOR 2, 3% 10X 29w FE TCaeBOR/¢1000 onn [{11134
I ITLIT] NQT ABBLIGNED
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Replaceable Parts Model 1742A
Table 6-2. Replaceable Parts (Cont'd)
Reference HP Part a e Mir
- A t DCescription Mfr Part Number
Designation Number Y P Code
ApRty hpY ABBIGNED
M2 00=3. 7 | NEOIBTERSTAMR Sk ok £ B10EaaDJ §7aTRA TIL)R BYpAEK
LY 21003056 RZGITCA=TAMN Sk 1ok € QIDE=ADJ f7sT0N 73138 L
LanLs 7100=309% AESTSTORTAMA Ik 10% € QICE=ADJ 17s?AN 1 $9pRER
[TT11 1 a13Ta0u3s BPRIATON 3,0%5¢ 1% 129N F TEEgeslOd 24546 chalsisT0alatief
[YLITY 87870080 RESISTOR 7,3K 18 ,125A F tCa0es100 74546 Eapt/0eTinl5a)er
111184 oAtBabAYD 4 RESTATON 2,3K 1% ,129m F TCEOesSO 24546 14 k]
(7111 P Ity 3 AESTHTOR 5K 1% 305w P YCBOseSD 19701 wrgtL/8eT2=500150
[TLIL) LTI} [ AERRATOR 10K 1% 425w F 1Cu0v30 24546 neas
ARR20 ITLLEIS [T H NERIATOR 23X 1% 325w F TCmbens0 24546 Neas
[YTLIY ta98.9480 ¥ REBIATOR SOK 1% )25 P TCedenfd 18701 MPgl) Zint2e50028
Agnd2 Sa¥s=d188 2 REAISTOR 180k .1k 123w F TCwOeaS0 24546
(11 3] ohdiel 2l RERIOTOR Ik 40% 35w FC YCuwd00/en0d onn £a4028
AR 78702480 NZOTETOR 180 4X L125n P TLNGesi0D 14846 Cuel/8utOm)Siel
nls hgT ad830GNED
ANl M TEILTY] AEAIRTAR 100 10N 234 FC TCwed00/4300 on epgott
AgnlY dafli=l0)) ARRIBTON 10K 10K 290 FE tlweilD/e700 o eRyd i
ANNDS YLD 31 NEBINTOR 3,3K 10K 2%n PC TCona00/e700 onn chyint
(YL phdRelft) AZBINTER 100 [OF 2% PC TCRaR0G0/e500 onn HIY
Asale 07870282 APRTATOR 150 1% L10%n F TCH0eelOD 24546 Clal/0sT0a18eF
AIn3t 97870814 NgBIATCA 511 1N ,125M P TEmdesloc 24546 Clgl/0atteS1iA=p
Y137 0767 0273 1 AESISTOR 201K 1% 125w F TC~ 0+ -100 24548 Coal/UnT0e300)F
N3y os98.34%0 ARRIATCR 2,37k 1% L1200 F TLadesitd 24548 CAgl/0aT0423T10F
T 0787008} AEBIATOR 2 1% )29 F TE0Gesill 14546 ChigL/0nT0e2001nF
(1111} Y LY HITY RESTATOR 330 10X 238 PC TCad00/¢400 o 1131313
hondy YIS LT} RESIBTOP 39 108 29w FC TCowa03/e300 onn chyvet
[TLIH oaldeady REQLATON &, 0K 100 3%% FE TC32200/0700 01121 thyt2d
[ T1H] ] 0737=0439 REOIRTOR b, BIKx 1X 128w F TE80se100 24548 Clgl/inT0abb)inf
(Y111 6757-0420 . sgaraton 180 1% 035k P Tes0eel0d 24346 Clgl/BuTle?8]ar
11T aTET08%4 2 ARREATOM D3, 2¢ 1N L1290 7 TCRQealCO 24546 Lhet/nTdn})R2er
[TLLT [TILETT 341 ngaleton 2,7 10% ,3%s FC TE0ad00/¢300 onn £hpT61
[TITT I T NEGIATOR 2,7 10X ,R%» FC TEn=800/4800 ony Ul
(Y11} 2100+10% AEBIBTCA=TAMR 3K 30K € S1DE=A0] L7eTAN M [T 1
igninry IS LT IR 1 SWITCH ASSY, ROTARY , MALE IS LIEIILL)
AsniNRR 81743441902 1 SWITCH ASSY. ROTARY , FEMALE pLysa=RL1N0D
ABBIMPY oiNaQe2R%02 ? ROLLER, DETENT orasoe2isos
TTTLLH 1440=1548 H IPAINGTREN Nun CD LT
Asut 18040080 t It 774 0P AN P4k
ABXAY 1331=0%30 ? CONNECTCR 10PIN F PCAT YYPE 89.5203101
AsxuL 1300=0473 H COMNECTORSBGL CONT ORT ,OLb=INeBOC=B2 TS040e007
i a1740ea4322 1 DELAYED Sa€EP ABQEMALY clyudesasll
Aegy 01402290 t CAMACITOR=FED S,1PF +a, 280F 300VDC dlet=R2t0
isc2 D611 2055 EAPACITOAPXD ,01UF +20e20% 100VDC CER D610 2056
(L 131 0610 2065 CAPACITONSFXD ,O1UF +80«20% 100v0C CER 0610 2055
AR cleQe2204 CAPACITORSFAD JO0PF +alX JOGYOC MICAOTD 0la0=2108
(111 ] NOT ABBIGNED
(3143 D160 F066 CAPACIYORGPXD ,08UP oRGeRaX 100VOC CEN P11 1] D160 2065
(1134 olEdeddil EAPACIYONSPXD 140PF +.2% J20VDE WICA T2 oMySPI61Q0500nVICR
(111 140-3220 CAPACLTCR=FXD ,OLUF eeidi a00VDC 20880 03403200
A9Ce 01803728 CAPACITORFXC JUF om0 £OVOC NET=POLYE a0 01s0=3708
(Y131 0160 2066 CARICITONSPXD ,01UF od0e0s LO0VDE CER HTTT D160 2065
11141} o180e2] 88 1 CAPACITORSPED ,A7Pealdx SOVOC T4 6620% 15508 7aX005042
gt NOT ABBIANED
Agg1s NOT ABBIGNED
A%Etn 0160 2066 CARACITORSPED ,0LUF o80e20% 100VOC CER a0 D160 2066
(L1 ] aL80=0197 CAPACITONFXD 2,BUP+«10% 23vDC T2 £6200 15002 29x%02042
Asgay 19019040 07008=4nITCMING JOy JoMA N3 Dleds paneg | regrecons
ASCR2 19010040 DIOOE=RnITCHING JOV SOMA FaB RTedd 18400 1931e0040
any LIVI NIV | CAILaMLD &, 8un 10K GuB0 ,1990x,37iL0 LT 9jab=0}08
Aerg 13%1=3072 ) CONNECTOR {2«PIN ¥ POAT TYPR P13 11 LS TTIET
931 14830030 TRANDIGTOR PAP B1 FOn3L0Mw PTERSO¥RT 0 1983=003s
1932 19130038 TRANBIGTOR PAP 3T PON3LOMR FT290MND Tl 188300038
1933 10330030 TRANBIBTOR Php 33 pOuliOMw FYeZSovnl Mk 1053=003e
e 18830048 TRANGEBTOR Pivp G pLuJiOwn PYRSDOMHE sy 1433e008a
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i DaB&«1011 NZEIBTOR 100 13K 28 PC TCwaud00/+300 onn !
[1]}] 079740193 1 Ageteron 3,353x In 38 F TCeCeelo0 19701 uPYCi/E=Tle}]R)aF
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Model 1742A

Table 6-2. Replaceable Parts (Cont'd)

Replaceable Parts

HP Part —_ Mfr
Reference Qty Description f Mfr Part Number
Designation Number Code
(111 nN13T=0841 REAJETOR 0K 0 L35~ F TCeges]id 24546 tApt A iatielbbder
[LL}) 078T=0240 AEOTATOR 1K LX ,125% F Teadeslld 24546 Chnl/0aTlallblel
AyRR HOY ARARGHED
111} Nat ABAIGMED
ASAL0 2100=30% APBTIRTORTRANR Tk JOX & QIDE=ADJ 1TeTAN 13138 [LILL L]
fTLIYY L00=30% NERIATORSTANR Su 1ok € BI0CeiCd 1T7eTAN 73138 [LILLLS
90)2 ¢757.043) REBLATCR 3,324 1y ,13%n F TC0Geal00 24646 Chal/sdeTOelIRaF
ey 4737=04480 REBRATER P, 3K LY ,,d9n 7 tlebeald0 24546 Ehgb20aTi=80)ef
AVRya LIl AEBIBTOR B 8K 1% 125 7 TCudea$) 24546 1L
(1111 3 LI I RERIBTOR 9% )% R84 F TCROsedD 18701 WPaClL/8eT2a800140
donlp neel=413? AESTSTER L0 1% L12%n P TLadesS0 14548 NEAS
aapyy [TLITTLITH] REDIATER RN ,i% 3250 £ TCnOeeS0 24648 LT3
Avais adbeguss NERIRTER 0K 1% ,12%% F TCRQeeS0 12701 NPgEL/EeT2ed0020d
(LI oadBenttd RENISTCN LOOR 1% ,12%w F TCudeado 24546 13 1]
(L1} 87970088 REDTOTOR 190 1K ,ARSw P TCHCeatdD 24546 i L ieT0n]Y)al
gy EeR3=06TY REEISTCR &,7 S3 RSW FE TCwaR00/e800 ozt | essres
1LY ¢ [LILTIT 1} AEZBIBTCR 300 10X L2330 FC TCwed0D/e300 [ 3] ¢83011
[1LF}} [T1L03 T} NEZRZATCR 3002 10% 28w PC TCm=d00/e700 [G1F3) {11211
ASRla 01870480 1 AERINTOR 84,9 1% 125w I TCndem)0) 24846 £aal/inT0=ilAGep
[TL}11 [TLLEN L1 AEHIATOR 10 10% 2% F{ TCEeQ00/9%00 onn enjanl
(1L} Y NOT ARBTGNED A
A4R27 te8le0278 \ RENEATOR 2,7 SX I%m FC TERad00/74900 o1 [ Y33
ASR2B 2100305 PERIATORSTAMR 3k J0X C S10E«ADJ 1T7=TRN L i1 [L1L] 1]
11T al7u0ea190} : SWITCH ASSY, ROTARY, MALE 4480 atje0esiecd
[XITLLY] LTI i SWITCH ASSY, ROTARY, FEMALE 18480 oLTea=al %08
(XTI} 0188002902 AOLLER, DETENT FLEL T t1a80e22502
IITILLE 1880a0120 IPNING=TRAN Wym CD H L taa0eliad
(L] 1h2eed0a% 1 1e op avp HLIT L] 180004
APRALD 12313390 i CONNECTOR JePIN F POAT TYRL nm $5a00e003
ARyl 12000478 CamnECTOR=BGL CONT AXT ,OLbelheiCel] 06749 T3900e007
i10 01740 66508 1 ADARD ASSY, DELAYED TRIGGER a0 01 74N66608
AN0C1 01500070 CAPACITOR FXD DZUF - 20 500WDC CER 78400 QI50 0070
AIDC2 01602704 CAPACITOR - XD 100FF « - 5% JOOWV, € MICA 2B4B0 0160 2204
A10C3 0160 2065 CAPACITOR  FXD Q1UF «B0-20% 1XIWVDC CER 7HAB0 0150 2045
A10C4 060 056 CAPACITDR -FXD OIUF +BO-- 20 1OOWVOC CER BABO 0150 Hbh
ALOCH NDT ASSIGNED
A10CE D160 2704 CAPACITOR FXD 100PF +- 6% J00WVDC MICA 4480 01602204
ANDCT M6 2065 CAPACITOR - FXD QVWUF +RO - 20% 100WVDC CER 78480 0160 20566
AN0C8 0180 0107 CAPACITUR FXD 2 2UF » 10% 20VDC TA £6706 IEOD 2B XY020A2
ATDCH 0160 2066 CAPACITOR FXD GIUF +BO -20"% 100WVDC CER 28480 01602066
A10CT0 0%R0 0197 CAPACITOR-FXD 2 JUF +-10% 20vDC TA BG280 1500226XD0J0A2
ANCH D160 2056 CAPACETOR-FXD OIUF +B0 - 20% 100WVDC CER 28480 0Y6N 2055
AI0C12 0180 0197 CAPACITOR-FXD 2 2UF +-10% 20VDC TA 4780 150D 226X0020A2
A10C13 0150 0048 2 CAPACIIQR - FXD 22PF «- 5% 500 vDEC T DIOX 05121 TYPE (QC
A10CH 0160 206h CAPACI/OR - FXD BIUF +80- 20 160WVOC CER 7R 016d) 2056
210CAY 1601 DOA0 DIODE -SWITCHING 30V S0MA 2NS D015 24480 1901 0040
AIOCA2 501 D40 DIODE - SWITCHING J0% BOMA INS D05 78480 1901 DOA0
ASOCR3 1941 0040 DIODE - SWITCHING 30V 50MA NS D035 28480 1901 0040
AI0CR4 1501 IX}M40 DIODE - SWITCHING 0V 508A NS DO-36 8440 1901 0040
AVOCRS NOT ASSIGNED
AIOCRE 1901 DO40 DAODE -SWITCHING JOV BOMA INS DD-35 28480 100 0040
A10CR? 1901 D40 DIODE - SWITCHING J0V SOMA 285 D035 78480 1991 0040
AOCRB 15100016 DIOGE - GE 60V 6GONA tUS DO-7 ZB4E0 19200016
::g;ll 9140 0106 COIL- FXD MOLDED RF CHOKE B.2UM 10% 1226 157821
NSR
A0 1866 0262 1 | TRANSISTOR-JFET DUAL N -CHAN D -MQDE 51 IBAHD 1866 07672
ALON2 NOT ASSIGNED
A1002 1654 0216 TRANSISTOR NPN S) PD=J60MW F T=300MH2 047123 SP53B1Y
A1003 1854 0715 TRANSISTOR NPN S) PO=J50MW F T=300MH2 03713 SPSI611
AI0Q5 1864 D002 TAANSISTOR NPN SI PD~200MW F T-G0OMMHZ 480 1854 D097
A1006 1854 0092 TAANSISTOR NPN 51 PD=200MWN FT=600MHZ 78480 1854 D092
Al0Q? 1854 DOT TRANSISTOR NPN 5) PO=J00MW F T4 200MHZ 70480 1854 DO
A10QB 1653 0036 TRANSISTOR PNP 51 PR~310MW F T=260MH2 28480 1853 0036
A1009 1554 DO TRANSISTOR NPN Sk PD=J00MW F T=200MH2 28480 1854 0021
AYK)IO 185) 0036 TRANSISTOR PNP 51 PD=31OMW FT+250MH2 78480 1853 0006
AI0R1 M57 (466 RESISTOR TOOK 1% 175W F 24546 C4 1B TO.1003 F
AIQR2 0757 0488 RESISTOR 909K, 1% 125W F TC=0» - 100 2546 NA4
AI0R3 0684 3001 RESISTOR 30 10% 26W CC o2 CB300Y
ALOR4 D6A4 3001 RESISTOR 39 i0% 26W CC o2t CR30
AOR5 0752 0407 RESISTOR 200 1% 125W F 24846 ct LR 10 201 F
AVORG 0767 0419 RESISTOR 68) 1% Y26W FC TC~ -400: +600 24546 C4-1.8 TO 6BIR -F
ANORY 0608 3433 RESISTOR 200 1% VI5W F 24546 C4-1:8-T0-201-F
AN0RE 0684 4771 RESISTOR 47K 10 J5W CC onn Cu4721
A10RD 2100 3351 RESISTOR - VAR TRMR 5030 OHM 10% C SIDE ADS 73138 TAXAKD
AIQR10 2100 3324 RESISTOR - VAR CONTROL CC 50K 10% LIN oz TOMANDARPROIL
ATORYE 0757 1283 3 RESISTOR 2K 1% 125W F TCe0r-100 24546 Ca-1.B-70-2001-F
AlDA32 NOT ASSIGNED

See introduction to this section for ordering information
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Replaceable Parts Model 1742A

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | - Mfr

- ' t Description

Designation Number Y P Code Mfr Part Number
ALgR1a 0767 0408 RESISTOR 143 1% .126W F TC=0+-100 HEAG CA-1B-TO-2429-F
AIOR 14 0GB 4121 AESISTOR 4 7K 10% .25\ CC an cedIn

ARG 07EY 0427 RESFSTOR 16K 1% .V26W F TC-0+~100 U546 C4-1B-T0-1501 -F
AlOR18 0698 3433 RESISTOR 28.7 1% .125W F TC=0+ - 100 0aBas PMEE6-3/B-T0 -20R7-F
AIOAVY 0696 3433 RESISTOR 2B.7 1% 126W F TC0+ -100 03838 FMESS-1/8 -TO-7BR7 -F
AIQRIB 0698 3152 RESISTOR 348K 1% 125W F 16299 CA-VB-TO-3481-F
AIOR1Y 0767 0438 RESISTOR 501K %, 175W F 24546 C4-1/8-TO-B131-F
A10RZ0 0684 1531 t RESISTOR 15K 10% . 25W FC TC« - 400/ +B00 o1 CB151

ANOR21 0767 0470 RESISTQR 750 1% 125w F 24546 €A-1/B-T0-761-F
AJUR22 0757 0443 RES'STOR F1K 1% 325W F TC=0+ - 100 546 C4-1B-TO-1102-F
A10R23 0757 0420 RESISTOR 760 1% .126W F 4846 CA-1/B-TO-151-F
AI0R4 0757 (428 RESISTQR 51K 1% 126W F 24646 C4-3L,B-TO-BIY F
A10R2S 06BA EBY1 RESISTON 880 10% .26W FC TC- - 400/+800 01121 casntl

ALORZ6 0684 8R1Y RESISTOR B8O 10 .26W FC TCs—400/+600 0N CBEBY

ALORD? 0757 0200 RESISTOR 5.62K 1% .125W F TC+0+-100 24548 CA-V/B-TD-5621-F
410728 0757 0420 RESISTOR 750 1% 12EW F J4RAB CA-1/8-T0-76)-F
ANOR29 0767 AR RESISTOR 618 1% 126W F 2546 C1-1B-10-610R-F
A10R30 0157 0433 RESISTOR 3.27K 1% .175W F TC=0+- 100 546 CA-1/E-TO-3321 -F
AI0R}} 0767 0443 RESISTOR 11X 1% . 126W F TC=0+-100 24546 C4-1/B-TO - 1102 -F
A10RI2 0767 0470 RESISTOR 760 1% .126W F 248548 CA-1/8-10-75)-F
A10R33 0684 1001 PESISTOR 10 10% . 25W CC o CB100Y

AICRZS D6BA 1001 AESISTOR 0 10% .26W CC a1421 CBIOM

A10R 0604 3007 RESISTOR 39 1%, 26W CC 01121 CBI001

AIOR2G 0606 DOBE RESISTOR 261K 1% .125W F TC-0+— 100 18209 CA-1/B-TO-2615-F
AI0RI? 0767 0488 RESISTOR 900K 1% . 125W F TC+0+—100 U548 NAK

AI0R3B 0157 0465 RESISTOR 100K % .1I5W F 24546 C4-1/B-TO-1003-F
A10R30 0EBA 101) 3 RESISTOR 100 10% 25W FC TC-~400/+600 onn caion

A10RAD 0684 1011 RESISTOR 100 0% .26W FC TC» - 400/+600 0N €810t

AlORAY 0757 0478 RESISTOR £.62K 1% . 125W F TC-0+ - 100 24546 CA-1/B-T0-1621-F
A105 3101 1504 SWITCH-#B B5TA 364 IN- CTRS 45A 115VAC 8480 3101 1804

A10US 50813018 INTEGRATED CIRCINT, SEALED PACKAGE 25480 5081 3010

ADVAL 1002 3082 DIODE ZENER 4. B4V PD< 4W 043 £210930-B6

Ay 01740748933 1 NENEZONTAL OUTPUT ASREMELY 019405453}
Mgy 0610 2056 CAPACITOROPRD LOLUF oB0e20K LOQVDE CEN 06102065

(3311 0680 2066 | CaPACITORPED LOLUP +40=ROR L00YDC CRR 06132065

AL1C) [T T L) CAPACITCRPXD ,O1UPF sBow20R S00y0C CEA Flgtedoes

1] 01403502 ? CAPACITCR=PND LIPF ouSX 300VOC T DIOM 1YL Ji

3714 0180m344% CAPACIIDNSPED ,oLUF oBOeR0S %0¢.u0 CER laelaes

(1111} plaoedinl CAPACITONSIRD SAPF eolN JOGVDC T pujtgedezloonvicA
Af1e? LD Y CAPACITONSPRD ,01UF oB320% 300Y0DC CAR T T elIonlni

ALige 0140=3003 CRPACITORSFXD ,01UF +00eRQX 300VOC CHEN T alabelasy

Ayige 44000102 CAPACITORSIND #8PF oot JEEVDE TH s My SEANGJDI0ONYIER
Afite 03603408 CAPACITONGZRD ,O3UF oB020% SO0VOC CER meee 814003408

13141 oLa0=3008 CAPACITONSPND LQLUF +00«20 300YDC CER N atadeling

IT14Y ) olao=3esY CAPACITCRPED LOLUP +00«208 30QYOC CEN 1L pigdelisl
11¢€1) olage3%0} EARACITORCFND L IPF +a8K J00VOC TI D10 02366 YR IM

ALICHS 414020192 CAPACITONPND alPP +w8X 3H0VOC mi puiSEeRDIo)oanvICR
AR wl7¢e0024 CortednIELEING BEAD 01887 FaptetuaSilsad
LI 170.002% CordednIILOING BRAD 01837 | S8 908caBAl/MA
Apikm 12050093 H NEAT 3INK TOe3/7003%PK4 FTTT T 120900048

A 108820019 TadngleTcn Taeld POSI4ONN 1ige0010

A3102 18330354 TRiNRIBTOR 10088 POARIANR 149320154

gy 10500819 ] TRANSZOTOR rPoRw FYRgQOWNE jitsetsle

(181 1 14330038 1 TRANGZOTOR 10439 PORLW PIOL00WNE 15100038

311 4 183300354 TRANETSTON 10«91 PONISONN ti53e01%s

AL18s Jisea001LY TAANSTOTOR NPN BI TCOe«ld PONIGONN LRI IIT

Ay1ar 148322112 ¥ THANBIOTON PAp DY TQed® phelw PYekpouny 10930012

ALL48 18540003 1 TRANSTTOR NEN B T0s39 POsiw PYajfoun? 1eadelil}

T IOt AEIETER §0 108 BSw FC TE8e800/4500 gpion

Ayinp AERIOTOR 100 108 33w FC TCaad00/090) eagol

Ayiny ashiejdot RZBIBTOR 10 10% ,¥3n FC TERaa00/4%00 LI

ApINs ¢737a00s8 X REOLIOTCR 10,2x LK Bn F TEA0+wl00 M St oy
[Y1LE S FITLETLE T RESTATOR &,7% oK Q3N PC TCwedgo/eT00 [11%} 1}

1ns (TY AT IT L] H AERIATER 3,0 3% RIw FC TEnadg)sefoo {l

1L I LT . RESIRICR 39 10T RYn PC TCenA00/4800 LT

DL oe8)sanls ? RESIRTOR obx 3% LaydIs

ALine oT87e0407 Reslaion Boo Lhul/8aT0eR01ep
T 21003173 (] RESIRTOR=TAN Ff ML

111181 07870748 ] REGINTON AT,.Ex 1% 359 F jCelenidn Chel/dntonn) e
It 07570003 AEatatoa Bx 1% ,1R9% F TCRO+el02 Cloh/NeT 000y
1813 2737a0811 AEAZATOR 33T 1% L1398 F TEade=lve MY DL HTY
LI peadesids REBISTOR &K 3% 3¥x FC TC0=800/4800 AL

s 11093273 AEOIATOReTANA 2x LOR C JIOE=ADJ 1=TAN (7 MYLLL

See Introduction to this section for ordering information
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Model 1742A Replaceable Parts

Table 6-2. Replaceable Parts {Cont'd)

Reference HP Part Q I Mir

. ' t Description Mifr Part Number
Designation Number \ P Code

YL p757e0d07 RERIATOR 100 1% ,1R3m P YEQes|ld 24548 Capl/BeT0eOLnp
ALLRLY 0757=070b REALATOR AT,9% 1% 2% F YCaQe=100 27187 RNy
ALANLR 07310283 REEIATCR AKX ix 135w F TCubenwidD 24548 Chal/7letlnlt0ler
Apgnge oT37e001) AZAINTON IR 1% 05w F YCE0ee10D 14548 Chal/Natin)llna?
ALIR2E YT REAIBTOR b, 8 BX ,2%n PG TCEsADO/e300 onan coaled

At LTI R AT RESTATUR 39 16% ,A%5w FC TCEWd00/4%00 on (T ILL)]

Ajinge aelaedTRy AESTATOR 3,7¢ 10K L 23n FE TCmeut(/et00 onn U

LT 0737=0048 RgRIETOR 10,3k 1K S F Teadeslod 1570} WPICL/EeT0ndREnP
ALLR2A osA3=iils ! NEREBTOR |, 8K 8 ,25W FC TCoadd0/e708 o121 I

YY1 o18Yedns REBIRTOR 18,2x 31K 5 F ICw0emiod 19701 M2 DML
[LILIIY 2Y$T=0Pas AERTSTOR £8,2x tX ,3n F TEEQe=lnd 15701 NPICH/RnTlela2Es?
st [RLIFTIYL] 3 CONNECTER L3sPIN F POST TYPL 3L L] [L L3 HL )

(1%} olTapesddod | BATE ARAENDLY g [IRL1-LITE I )

1314} pis0=0230 CAPACITONSFXD 1UPse=dOk SOVOE Th 56289 19gDIouN00904E
Aryce dia0a01 88 3 CAPACITONSPED ,OSANF oeldl 202V0C POLYE 85189 UL LH

A003 alaD=244% CAPACIYORSIRD ,8iUF o+B0=30K So0OVEE CIR T tladelieg

ALECH claldedbes CapAciYomePuD ,0LUF +BOu2OR S0OVDE LEM FTLED olg0eding

spacs 0140md1e8 CAPACITORSPRD L0S0UF #elOR 203Y¥DC FOLYE 56189 PRI AL

1Y {4 ola0a3282 3 CAPACITORSFXD LO02UF owROX 10OYDC JER T d1g0eda02

ALac? Alaba0i¥s CAPACITORAFXD 1BQPF o=l BOQYDC “ITA0eTO 21 oMy 701 J0000nVICR
e NOT ADBRaNED

A52ce LD I CAPACITONSFXD ,0RUF +=20% JDOYDE CER [TLLL ladedsn]

Aacse [FTLESLL 1 CAPACITORGPXD LQRUF o=ROE )0OVDEC CEN a8 0ladedadl

e ITh 1 CaPALITOReY YAVRAIR §, Ru3aPF N0V Tastd t1oyed0i0008
ARcRL 19010000 DICOK=ANITCHING JOV SOMA BNS 0«18 {11 1993=8000

[T 141} 190140080 DICOELANITEMING YOy JOMA ENS CQe3% 18480 1901ed080

IT1 133} 19010040 0tOOEsgn]TCHING 30¥ SOMA RN 00e)5 18480 19010080

Ajaupy 1205-0098 WEAY BINK TOe3/70e39sPN0 18080 190095

ALRERE 0t001=0120H [T Ak pdinaizod
Yo 1R00=C148 i INOULATOR=RBTR KYLON 02608 TV Teban C0O
Akn 18913010 1 CONNECTOR 18nPIN W PCBT TYPR [ 32 {1 FLMTLYFT

11y 118 19530019 TRANSIATOR PNP B1 POw00Mw PYREGONHI 28480 pigdetols

AL2Q2 19930202 TRAKBLATOR PNP B) 7019 POuLN PTRROOMHE 1 yAR3e023E

A124Q3 18540013 TRANSEATCR WPh D] PCuIToMA PYaJOOHNE N3 $7q I01L

AL 158027 . TRANBINTCR KPh BT TO«)¥ POSiw FYn3Sguny HTIT 108de02Ty

LY oedalRd) B | MEATATOR 13X 10% 23w FC TEmmAO4/4d00 onn {13

ALIND 27S7-0422 RERTETON 909 4K LAOW F TCadesld0 14546 St 7 8widutilial
ALERY 210023423 t REOTNTQNsVAR CONTROL CCP 30k 2OW LIN sdo 210323

A1 9NR pavlelise AZOZATOR 3,80k 4T L1390 * TCa0esitd 24548 ClglidaToulbiief
Abans 04983190 1 AERTATER 280,1x LN 1090 p TCACe1R0 24548 MY DT YT 4
Aane satfa3188 AEEIATOR 23,7 1R 135w F 1CRGealdl 24548 (IWYID LT AT
ALgn?y ¢18T=0LR 1 AEOZATOR 38, B¢ 1K 108N F TCROeelfO o 13

ALRAR 67570840 REBIOTOR 7,5k AN 123 F jCEde=lgl 24848 Caol/hatilBb)op
ANy 0Y87=0737 ) REDIATOR 1,08k tX 29 F TCa0e=)O0 27187 Lhal/intOeltlial
[YFIgT] U BT i REOZDTOR Lhr 3K Im WO TEwosed0O 27187 FradedeT00=itode)
ARRL 0757.043% REAZATCH 3,00k 1 123w P 1CBOsel00 24548 s al/faT0e)V110?
Tt 1001273 . M AIATCRTAMR 2K 10K & #10=AD] 1eTRAN 73134 Telddald

ALER1Y 078720043 B ] TENINTOR $3K AR Be P TCEQeeild 18701 | MPIE1/RT0a1S00er
Y LT T LT IN % AERIOTON L0 10% 0w CC TCNOHRY oy 2l

ITYLIL] I RERT4TCR 1% 10K RO FE TCand00/4000 onn chyort

Aange 21003333 1 REPESTCASTANE 2OK 108 € BIQE=ADS LethN 31807 FpIITILLIT T ]
AJRRLY sid=1001 RESERTER 1K 30% 260 FC TCaaad0/e400 or2) [ T5! H]

ALRALH ™wm [ ARNTAICH T4 108 230 P PCuedd/e. "2 a2 Tt

A aRse hBie)3] 1 ALBIATCR X 108 290 FC 1Cued/ob 01121 I

e b33N 1 AESIATOR JIX 10K ,2%n PC TCuadlo/eb0d on [13t131

ALaRyl LY IO Y i REOZATOR 220 10% ,2%W PC 1C0a400/4400 0112) [1F1 1]

YL 003000 § REAZSTORSVAR CONTAQL CCP S8 3O LIN 30400 2190e340s

117 { }] 310i=1THY 1 nlTChadD DPOY MOM 14 JQOVAL 18080 StotelTe?

(31 '] 18230001 H TRANSTRTCH ARRLY oo (3L LD

A2VAL 19020003 ? DJOOKINA J0y Sy Doe? POw dm TCEs, 001 07263 FITIN0

[TY VL 19023348 t 01000«I0N Fi 1y 9% DQeT POW An 744,085 04793 12 1093%:10s
ALRNALS 115100048 SonNECTOR L3=pin F POAT TYRE F 1} T [LM 113 ]} 1}

ALt 1200 0474 3 | BOCHETeIC 18<CONT DIPSQLOR 28480 12000414

(1L oL 0=aa510 1 YERTICH, LOOIC aglIuly Y 18480 aLTsdeansle
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Replaceable Paris Model 1742A

Table 6-2. Replaceable Parts (Cont'd) .
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Model 1742A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

HP Part - Mir
Reference N Qty Description Mir Part Number
Designation Number Code
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Replaceable Parts Model 1742A

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part . Mir
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Designation Number Y P Code
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Model 1742A Replaceable Parts
Teble -2, Replaceable Parts (Cont'd)
Reference HP Part . Mir
eierenc Qty Description Mir Part Number
Designation Number Code
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Replaceable Parts Model 1742A
Table 6-2. Replaceable Parts (Cont'd)
Reference —_ Mér
. . HP Part Number| Qt Description Mfr Part Number
Designation 4 p Code
ATnay 079740497 1 REATOTOR 2% L% [ 13%n F TiaOesinn 08524 twrs3i=)
A1TALR 21003004 1 REAISION+TRMR 130K 10X & BIOR=ADS [7aTaN I8 ALLILLL
[ 3LLT 07870458 RERIRTON $1,1¢ 1% ,129n F TeeOeelld 24B4F Cinl/BaTdag]1T~r
AgTRaS 0787e04ay1 RERIRTON A, B9k §% ,12%% F TCebeeild 24546 [aa1/70010442510
LYRLIL 0rsY=0200 AERTAVAR W 1Y L1294 P TCaleeldo T4536 Ehal/inTdnlidinF
ALTRES 07570412 Apatitam 3a% 1% ,11%a ¥ TEeQeslgo 24544 2du1/4nT0u}nYNar
ALTHaT 0870200 AERINTER a, 1% 13 1290 F TCo0selo0 19101 WEUCT/BnTOub |V )nF
ALTman ar%Ted400 1 NEQIATOA 276 1N L 12% P TEWaesldQ 245846 Cagl/BaTledTdher
INLIL 0797-0607 REETATON 240 3y L 10%a F vCEOes)d0 74546 Cai/daT0udnger
41790 a15%=0401 AERZRTEM 180 tH ,12%m F TeMbes)op 14546 CALlZbaTOnilsar
AyTRSy LRLYRI TR 1 NEARUTEA 2% 8% im ND TCage=200 ey )
dgynsg ANSNasd1Y 1 NEOIBTON 34x 13 ,{2%m F TCedeepd 74546 LT {1
AyTngs [ILLE13 T 1 RESISTCN 10% 1% L125m F TCE0es]S 24546 NESS
Ay yags IO O REOLSTEPr 5K 1% 129w F TEufeeds 19101 NFGCL/8aTe80001 01
LIRLIE thtlanlis ) REBIITER 3K Lt% 12%% F TCuQees 245436 NERS
ALTegs [TLLES LRI ] AEBINTCR 1IN (1% ,129» F YCR0endp 24546 NCYY
AL7RSY tashent? 3 MESTITCA 00 LI 129w P TCagen]d a3aae L LLIVT PR AL ST 1
ALTRSR 209820048 1 PERTETAN 30O ,IX ,129m P TEROes3) 24846 neYs
ALTRGY tadbatJa} H RESIBTCA 100 1IN 325w F TCwdeayp 24546 NCRS
(T3 1T¥] osviss)ag REAIATOR 180 1% L129% F Tlapee§p 24546 R4} ]
ALTRE) 07970042 AEATATOR LOL IR LIRS 7 YeadeslOl 14546 £a.1/0eT0=}00 P
LIRATTH . 07878801 AERINTON 120 1% ,12%n F TCMQeslo0 24546 Cau i 8eToa)Ota#
AVIRGD DAR3 101 RESISTOR 100 10, 26w Satii: [LEERI
ATIR6S OGR4 1011 RESISTIIA TO0 106, 750 Eel 0L D11
ALIRGE 0757 0439 AESISTOR G RIK 1% 175w 8450 UTL YRR
ATTREG 0608 3428 RESISTOR 142 1'x 1263y PLALTH U6 B0
ITRIILLS 0kTiz=0]190} 1 SWITCH. AOTARY, NMALE 13800 o1222=b1%0¢
YR ITELE] IR I LTI H 1 EWITCH ROTARY, FEMALE FLLLL [JRE: LIFLEH
YR HITLS CHITESITH ! RETAININSAING BhDsE £XT 33014 BRety EITTL o810=31101
1 g awe (T13Y
I e I¢ 95 us o tv::h:
AL7U3 «028) t IF 7183 08 awe n2763 YapCLone
ALTun 10Ta=008Y Ic or awr 27014 LeyoLin
Alur 2 00Mm TRANSILTOR ARRAY 1295 ARG
AlIUR 1020 1197 1 IWOATE TTL LS NANIFOUAD P INP 012098 SHAL SION
A1U9 1820 1112 1 JCFETTL e D FYPE #OY EDGE  FRG [shL: 4] SRR L AN
A1TXAIPG 1261 0649 TONKECTOR IR PINF POST TYPE 221064 L R LY
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Model 1742A Replaceable Parts
v . s 1 .
Tahle 6-3. List of Munufacturers’ Codes
]
Mir Zip
anufacturer Name Address
No. Manufac Code
o112 ALLEN BRADLEY CQ MILWALUKEE Wi 53204
01295 TEXAS INSTRINC SEMICOND CMFPHT L1V DALLAS X 75222
3380 AMP INT HARRISBURG PA 17106
QtR87 FERROXCUBE CORP SAUGERTNES NY 12417
atan ACA CORP SOLID STATE DIV SOMERVILLE NJ arorg
02172 AJRCC SPEER ELEX DIV AIR RDUCN CO NOGALES Al BR62T
2316 AJACO ELECTAONICS BRADFORD PA 16 M1
0LTh2 G AND £ COMPONENIS INC WATERTOWHN MA 02172
Q265 THERMALLOY €O CALLAS ™ 15234
[iFaa gl GENERAL INSTR CORP SEMIDON PROD GP HICKSVILLE NY VrEO2
02763 TELEDYNE SEMICONDUCTOR MOUNTAIN VIEW CA 340473
03269 STANFORD APPLIED ENGINE ERING INC SANTA CLARA CA HLYLT¢]
01318 SPECIALTY CONNECTOR CO tNC INDIANAPOLIS IN AB22 7
03184 METHOOE ELETRONICS INC CHICAGD L 60RBSH
DIEB3 K1 PYROFILM CORAP WHIPPANY N2 07941
4213 STIMPSON EDWIN B CO INC BROOQXLYN NY 1170%
. 507 TAW ELEK COMPONENTS CINCH DIV ELK GROVE VLGE L KON 7
043 MOTOROLA SEMICOKRDUCTOR PRODUCTS PHOENIX A2 BBOR2
04901 GALILEQ CORP GF AMERICA NORTH FELHAM NY 10803
08067 SWITCHCRAFT INC CHICAGO IL 60630
06624 DALE ELECTRONICS INC COLUMBUS NE GRAENY
Q5668 VITRAMON INC BRIDGEPQRT [4) OBEM
0B334 KAREL UND METALLWERKE NEUMEYER AG NUERWBERG GERMANY NA
16560 ASHLAND PRQDUCTS CO CHICAGO 1L G0RZA
8749 BERG ELEK DIV DUPONT NEW CUMBERLAND PA 11010
£726) FAIRCHILD SEMICONDUCTQR DIV MOUNTAIN VIEW CA 34042
16428 BELDEN CORP RICHMOND IN 4131
16966 DENRISON MEG CO FRAMINGHAM MA 0oy
18324 SIGNETICS CORP SUNNYVALE CA 94086
189701 MEPCO ELECTRA CORP MINERAL WELLS 13 16067
23926 BERG ELECTRONIC INC CUMBERLAND PA P07
24544 CORNING GLASS WORKS BRADFORD: BRADFORD Pa 16701
21014 NATIONAL SEMICONDULTOR CORP SANTA CLAHA CA 35041
ANET CORNING GLASS WORKS (WILMINGTON: WILMINGTON NC 284
27264 MOLEX FRODUCTS CO DOWNERS GROVE 13 60618
28480 HP DIv 0 CORPORATE PALD ALTD CA 94304
K¥HEN BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA $260}
37042 MALLORY PR AND CO INC INGIANAPOLIS IN 46208
51642 CENTRE ENGINEERING INC STATE COLLEGE PA 1BHOY
62763 STEFTMER TRUSH INC CAZENOVIA NY 1303%
66289 SFRAGLUE ELECTRIC CO NORTH ADAMS MA o124
68730 THOMAS A BEYTS CO THE ELIZABETH M) Qrxod
71002 BIRNBACK CO INC FREEPORT L1 Ny 11620
71450 15 COAP ELKHARY L] ELCNE
72136 ELECTRO MOTIVE CORP SUD IEC WILLIAMANTIC cr 0Nd 2
72942 ERIE TECHNOLQGICAL PRODUCTS INC ERIE PA 18h12
73138 BECKMAN INSTAUMENTS INC HELIPOT DIV FULLERTON ca 32634
74276 SIGNALITE DIV GENERAL INST CORP KREPTUNE NJ D11K)
74370 JOMNSONE - CO WASECA MN AH003

Ser introduction to this acction for ordering information
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Mudel 1742A

7-1. INTRODUCTION.

Manual Changes

SECTION VIl
MANUAL CHANGES

apply direetly to instruments having seral numines
histed on the titde page, no change information i< tiven

T30 This section normally contains intormation tor here. Hefor to INSTRUMEBENTS COVERED BY MANLU AL
adapting this manuit] o instruments for which the in Section IHor addinional important informaton abouat
content does not apply direetly. Sinee this manuanl does sertal number coverage
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Service

Table 8-1. Schematic Notes

Model 1742A

[

| VERNIER

e m— it —ta m——

[ vennies

— e s e

—— ————
e e A

ETCHED CIRCUIT BGARD

ASSEMBLY

ETCHED CIRCUIT BOARD
ON ASSEMBLY

FRONT-PANEL MARKING

REAR-PANEL MARKING

MAIN SIGNAL PATH

PRIMARY FEEDBACK PATH

SECONDARY FEEDBACK PATH

i

REFER TO ANSI Y 32,2 AND Y¥32.14 FUR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE.

SINGLE-PIN
CONNECTOR ON BOARD

FIN OF A PLUG:-IN
BOARD (WITH
LETTER OR NUMBER)

COAXIAL CABLE CONNECTED
DIRECTLY TO BOARD

COAXIAL CABLE CONNECTED
TO SNAP-ON JACK

?

GROUND

0o 60 ¢

FRONT-PANEL CONTROL

74
TEST POINT
@ {TP WITH NUMBER)
¢,  SCREWDRIVER
4 ADJUSTMENT

WAVEFORM TEST POINT
{WITH NUMBER:

COMMON ELECTRICAL
POINT \WITH LETTER),
NOT NECESSARILY

SCHEMATIC REFERENCE

@
@\\

SIGNAL REFERENCE / ~

BREAKDOWN DIODE
{VOLTAGE
REGULATOR)

LIGHT EMITTING
DIODE (LED)

TUNNEL DIODE

FIELD-EFFECT TRANSISTOR

s IN-TYPE BASE)

CIRCUITS OR COMPONENTS
DRAWN WITH DASHED
LINES (PHANTOM: SHOW
FUNCTION ONLY AND ARE
NOT INTENDED TO BE
COMPLETE, THE CIRCUIT
OR COMPONENT IS SHOWN
iIN DETAIL ON ANOTHER
SCHEMATIC.

1925) WIRE COLORS ARE
GIVEN BY NUMBERS
IN PARENTHESIS
USING THE RESISTOR

COLOR CODE

119251 1S WHT-RED-GRN]
0 - BLACK 5 - GREEN
1-BROWN 6. BLUE
2 - RED 7 - VIOLET
3 - ORANGE 8 - GRAY
4 - YELLOW 9 - WHITE

* OPTIMUM VALUE
SELECTED AT
FACTORY, TYPICAL
VALUE SHOWN,
PART MAY HAVE
BEEN OMITTED

UNLESS OTHERWISE
INDICATED RESISTANCE
IN OHMS, CAPACITANCE
IN PICOFARADS AND
INDUCTANCE IN
MICROHENRIES

Cw
NC

P/O  PART OF

CLOCKWISE END OF VARIABLE RESISTOR
NO CONNECTION

VF {A)

V - VOLTAGE
F - FILTERED
(A} - FILTER SOURCE




Model 1742A

service

SECTION VIl
SERVICE

8-1. INTRODUCTION.

82, This section provides instructions for trouble-
shooting and repairing the Model 17424 Oscilloscope.

84, Detailed theory of operation and troubleshooting
informotion are located opposite the schematics on
foldout Service Sheets. Adjustment and nssembly laen
tions are shown in Section V of this manunl, The
remainder of this section has geperal service informa-
tion that should help you service and repair the oseil-
loscope,

8-4, THEORY OF OPERATION.

86, Overnll theory of operation nppears on the foldout
pages opposite the overall block dingram starting with
Service Sheet 1. The block dingram briefly describes
instrument operation. Each block in the dingram era-
tains the service sheet number(s) where the dewniled
theory, schemntics, and troubleshooting information
are presented. Table 81, Schematice Notes, explains any
unusuail symbols that appear on the schematics.

8-6. TROUBLESHOOTING.

Maintenance and troubleshooting proce-
dures described herein are performed with
power applied to the instrument, nnd pro-
tective covers removed. Such maintenance
and trovbleshooting should be performed
only by servicetrnined personnel who are
aware of the hazards involved (for example
fire nnd electrical shock). Where mainten-
ance can be performed without power ap-
plied, the power should be removed.

8-7. INITIAL TROUBLESHOOTING PROCEDURE. He-
fore troubleshooting the 1742A in detail, try to perform
the adjustment procedures listed in Section V of this
manual, Some apparent malfunctions may be corrected
by these adjustments; failure to obtain n correct adjust-
ment will often reveal the source of trouble,

8-8. DC VOLTAGES AND WAVEFORMS. DNC voltages,
waveforms, and conditions for making these measure
ments are given on or adjocent to the schematics on the
service sheets, Since condidons for making these mea-
surements may differ from one circuit to another, al-
ways check the specific conditivns listed for each sche-
matic,

8-9. TROUBLE BIAGNOSIS. Uke the front-panel con-
trols and pote as many symptoms of the malfunction as
possible. From these symptoms you can usually detor
mine which section (vertical, horizontal, low- or high-
voltage power supply) is malfunctioning. Iiven if the
problem happens to be in the vertical or horizontal
section, it is still good practice to cheek the low-voltnge
power supplies, since an out-of-tolerance supply can
affect the operation of these circuits. Table 8-2 lists the
sequence of checks that should be used when trouble-
shooting.

8-10. CIRCUIT-LEVEL TROUBLESHOOTING. Once n
problem has heen isolated to o particular nssembly or
circenit, the text and waveforms on the service sheet that
document that circeit should be used to loeate the fanlty
component(s).

8-11. RECOMMENDED TEST EQUIPMENT.

B-12. Test equipment and ocecessories required to
maintnin the 1742A are listed in Section [, table 123 of
this manual, Equipment other than that listed mny be
used if it meets the listed critical specifications.

8-13. REPAIR.

B-14. ASSEMBLY REMOVAL. Instructions for remov-
ing major assemblies nre contnined in the Service Sheet
instructions for that particular assembly, Refer to tuble
8.3 for n list of assemblies indexed to Service
Sheets,

B8-15. PREVENTIVE MAINTENANCE.

8-16. Cleaning. Painted surfuces can be elenned witha
commercial spray-type window cleaner or with o mild
soap and water solution.

CAUTION

Avoid chemical clenning 2gents that might
dan.ige the plasties used in this instrument.
Recommended eleaning ngents are
isopropyl sleohol, kelite (1 part kelite, 20
parts water), or a solution of 1% mild
detergent and 99% water.

8-17. Corroded spots are best removed with sonp und
water. Stubborn residues can be removed with a fine
abrasive, Protect such ureas from further corrosion with
an application of silicone resin such as GE DRIFILM 8.

81




Service Model 1742A
Table 82, Troubleshanting Sequence
CHECK COMMENT
1. LVPS All other functions rely on LVPS for proper oporation,

L CRT & HVES

3o GATE AMPLIFIER

4 VERTICAL SECTION

ho HORIZONTAL OUT-
PUT AMPLIFIER

6. SWEEP

trigprer cireuit,

All high voltages and CRT must funetion to obtain o disploay,

CRT must he unblanked to display signal.

After obtaining a visible heam, begin checking deflection cireuitry,

To distinguish betwoen time base and horizontal ostput amplifier
probloms, apply sigr ol to channel B {in A VS B maodey; if deflection

aceurs, horizontal output nmplifier is operating properly,

After checking horizontal output amplifier, check rnmp gencrating
cireuitry {in AUTO mode). Wher nuto sweep is operating properly, chock

8-18. Swilch Maintenance. The pushbutton switches
in this instrument were desiznoed for long, trouble-free
service. If one of these switches should become
defective, replacement ratho= than repair is recom-
mended,

B-19, Rotary switches cnn easily be serviced after
removal from the instrument. For example, to remove
the TIME/DIV switch, the TIME/DIV switch shaft
must also be removed. Hefer to Service Sheet 9 for
TIME/DIV switch shaft removal and approprinte
Service Sheet for switch mnintenance,

8-20. Conventional rotary switches are serviced by
cleaning the contacts with ¢ degreaser such as M-180
FREON TF DEGREASER. Contact surfuces should he
lubricated with a lubricant comparable to
LUBRIPLATE FIL.M produced by Fiske Brothers
Refining Company. LUBRIPLATE FLM is availuble
from Hewlett-Packard (HP Part No. 6040-0305),

8-2

8-21. CIRCUIT BOARDS.

8-22. Boord Connecllons. Square-pin connectors ire
identified on cireuit bourds by color code of connecting
wire or by the signal nume. Connector pins on plugs and
jaeks nre identified by either n numernl or a letter. The
letters G, I, O, and Q have heen omitted.

8-23. Servicing Elched Circull Boards. All etched
cireuit boards have plated-through component heles,
This aHows components to be removed or replaced by
unsoldering or soldering from either side of the bonrd,
When removing large components such as
potentiometers, rotate the soldering iron tip from lend to
lead while applying pressure to the part to lift it from the
hoard. HP Service Note M-20E contnins additional
information fur repair of etched cireuit bonrds,




Tahle 8-,

Assembiv to Serviee Sheet Index

service

Decoder

AS3Y ASSY THEQRY OF COMPONENT REMOVAL TROUBLE-
NO. NAME OPERATION ID PROCEDURE SHOOTING SCHEMATIC
Al CHAN A Service Sheet H NA Serviee Sheot B NA Service Sheet H
ATTENUATOR
A2 CHAN D hvr\-’ll v hhu:' 5 NA IService lev to NA Hur\ln* Hhvvl H
ATTENUATOR
A% Vertiend Service Sheets b Hvrku 'whm't 5 Hvr\'m» Sheet 5 [Service Shoeets § [Service Sheets
Pronmplifier and 7 and 7 Hond 7
A Delny l.mv Service Shoet H NA Service Sheot H NA Service Sheet §
. | b 1 S SO T —
AD ‘er[i('nl Service Sheot 6 {Service hhvut 6 [Service Sheet 6 [Serviee Sheet 6 Serviee Sheot 6
Output
A6 High-Voltage  [Service Hhvvl i NA Serviee Sheot 3 NA Svr\ e "vh:-vl I
Multiplier
AT Horizontal Service .Hhuvt 8 [Serviee Sheet R Hl-rvn B Hhvvt 8 [Service Sheete bvrvnw Hhueth
Sweep b, 12, and 13 11-¥3, and 16
AR Main Sweep Service Sheet 9 Service Sheet & [Seevies hlwe 9 [Service hhvvt E} Service Shoeot 9
A9 Delnyed Swoep [Serviee Sheot I} Hor\'ue Sheet 11 ‘wr\wv Shuet 11 [Service Sheet 1l hvr\nv hhpvt 1t
————_r— S — . R A i L pmim - - e mmme - - e —————— . —_— P, — ’ —— — e we -
Alu I)»Im edd Tripgper[Servies Sheet 1() Hvrvwv Sheet 10 Svr\-ivv Sheet 10[{Serviee Shoet 10 ‘wrvu v hhvet l()
A1l |Horizontal Service Sheet 12{Service Sheet 12|Service Sheet 12[Service Sheet 12[Service Hhvvr l"
Output
A12 |Gate Service Sheet 4 [Service Sheet f [Service Sheet 4 [Service Sheet 4 hvr\u L Hlu wis ! 1 4
AlY |Vertienl NA Service Sheet 7 [Serviee Sheet H NA Hurvlw hhuvt:« n7
Control Switch
Attt Interfnce Option 101 - Option 101 - NA NA Svrvice Sheet 14,
Service Sheet 15[Service Sheet IR Option 101 - tH
AlS  [High-Voltage  [Service Sheot 3 [Service Sheet 3 |Service Sheet 3 [Service Sheet 3 {Service Hhevt J
Power Supply
Als  jLow-Voltape Service Sheet 2 [Serviee Sheet 2 [Service Sheet 2 (Service Sheet 2 |Service Sheet 2
Power Supply
A17 (TimeInterval  |Service Sheet 16[Service Sheet 16/ Serviee Sheet 16{Service Sheet 16{Serviee Sheot 16
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SERVICE SHEET 1
BASIC PRINCIPLES OF OPERATION

General. The following parngraphs contain
functional descriptions keyed to a block dingram
located on the aopposite page. The block dingram is
drawn for function nnd does not show circuit detnils.
Schematics, nlong with o detailed theory description of
ench circuit are located on following service sheets.
Refer to table 8-3 for an Assembly to Serviee Sheet Index.

Vertical Section. The input attenuators select the type of
ipput coupling (5011, DC, GNI), or AC), and determine
the vertical deflection factor (h mV/div to 20 V/div) as
selected by the front-panel VOLTS/INV switches, Only
contact strips and their actuating cams are contpined in
the attenuntor nssemblies, The major part of each
attenuatos is on the preamplifier substrate, The only
passive attenuation is an X100 section preceding the
discrete, dunl-FET impedance converter in cach
channel. The preamplifier substrate {(AJAL) performs
the necessary control funetions for both channels A and
B, including six de-nctuated ranges of attenuation per
channel. Along with the X100 section, this
configuration provides 12 calibrated levels of vertienl
sensitivity, ranging from 5 mV/div to 20 V/div,
Peripheral circuitry includes control logic for the
preamplifier substrate and a trigger-view amplifter that
routes trigger signals through the delay line to the
output amplifier.

Delay Line. The delay line provides approximately 100
nanoseconds delay to the vertical input signal, This
allows the horizontal sweep to trigger before the vertieal
signal reaches the CRT plates.

Verlical Output Amplifier. The verticnl output amplifier
contains pulse-shaping networks and an X5
amplification stage. Its output stage provides drive to
the CRT vertical deflection plates,

Horlzontal Section. The internal sync amplifier provides
a synchronization signal for the main and delayed
trigger generotors. The generntors develop trigger
signals that start the main and delayed sweeps. The
trigger is also applied to an auto circuit that is used in
AUTO ode only. Outputs of the generntors are
controlled by the level of the sync signal applied and the
reset signal from the holdoff control circuit. When the
reset signal is high, the generator is inoperative; when
low, the generator is operational and a trigger signal
will ke developed if there is an internal or external syne
input,

The main and delayed sweep circuits initinte horizontal
sweeps from the trigger signal applied to their inputs.
Miller integrators produce the horizontal sweep ramps;
their slopes are controlled by the TIME/DIV switches.
Outputs from the Miller integrators are applied through

harizontal display mode switches to the horizontal
preamplifier. In addition, the trigger generator also
supplivs signals to control the dual deluy comparators
on the time interval deeoder bonrd assembly. The hort-
zontal sweep is nlso compared to a reference valtage hy
a romp comparator that deives the reset cireuit, The
reset and holdoff cireuits control the timing sequence of
the sweep ramp.

The holdoff circuit establishes a time interval at the end
of the sweep that disables the trigger generator, The
trigeer gencrator is armed at the end of holdoff and is
ready for the next trigger signal. The duration of holdoff
is controlled by the TIME/DIV setting and the
TRIGGER HOLDOFF control.

The horizontal veeamplifier provides ampification for
the sweep ramp. The horizontal POSITION control
establishes a reference level for the horizontal sweep,
Trace mognifieation (X10) is nlso arromplished in this
stage. When the BEAM FIND switch is pressed, carrent
in the output stage of the preamplifier is reduced,
preventing the horizontal output stage from driving the
beam bevond the viewing area of the CRT. The
horizontal output stage provides drive to the CRT hori-
zontal defleciton plates.

Gate and HY Power Supply. The gate amplifier provides
the cirenitry to control brightness of the CRT display.
An intensity control circuit is used for brightening or
blanking the CRT when necessury. BEAM FIND and
BEAM INTENSITY controls are part of the gate
amplifier nssembly.

The high-voltage power supply consists of a high
voltage oscillator, n high-voltuge transformer, and a
rectifying circuit. The high-voltage oscillator produces
cathode, grid, and focus voltnges for the CRT. A
secandary winding on the high-voltage transformer
provides voltage for the CR'T cathode heater,

The rectified CRT cuthode voltage is sampled and fed
back to the high-voltage oscillator, Changes in cathode
voltage cause the oscillator to change the amplitude of
its oscillation. This change corrects the rectified
cathode voltage and returns it to the normad operating
value. The unrectified cathode voltage in the secondary
of the high-voltage transformer is applied to a
multiplier nssembly where it itincreased four times, The
multiplier output is connected to the CRT post uecelerator.

Low-Vollage Power Supply. The low-voltage power
supply operates from an ac power source. The ac line is
applied to the input power circuit (100-, 1:20-, 220-, or 240-
Vac operation is selectable). The input power circuit
contains the ac line protection fuse and applies input ac
to o step-down power transformer,

Secondary outputs from the power transformer are ap-
plied to rectifiers and voltage regulator circuits which

Service

convert input qae power to usable de outputs of different
voltage levels,

Time Interval - General. The two-marker sweep measure-
ment technique is used for developing time interval
mensurements, Two separate markers enable the
operator to select both the starting and stopping points
of o time interval simultapeously. The markers are
developed on alternate sweeps with the START control

8-4
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positioning the first marker and the STOP control
pusitioning the second marker.

TROUBLESHOOTING

Use this overall block diagram and the troubleshooting
sequence outlined in table 82 to isolate the trouble to a
specifie section of the instrument. Next, refer to the
service sheets which cover that section, and isolate the
trouble to a specific circuit or component.
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Service Model 1742A

SERVICE SHEET 2 The ae input voltage from power transformer T1 is EFE%%E‘&?OS:?IES GATE 2. Disconnect cable from SCALE [LLUM cont:ol, '
applied to diode-bridge rectifier ALGCRI. The de output AMPLIFIER : .
THEORY OF OPERATION from the rectifier is filtered by ALSC3. A - [hvolt h. Remave five screws holding Al6 to chassis,
refevence is applied through ALBRI to the hase of A16()1 ‘ ‘ S i
General. The lovevoltage power supply (LVPS) ean be which is purt of differentinl amplifier A16Q1 Q2. The i. Disconnect plug to Gate Amplifier Assembly Al2,
operated from a 10O, 1200, 220 or 240-Vae, 38-Hz to 440 base of A160)2 is connected to a voltage-divider network SN m"[f'ﬂ
Hz power source, The Jine voltage is conneeted to five neross the output eireuit. If the sutput falls below +120 j- Carefully lift and move Al6 toward front of instru- 5 E 4 Lot o~
regulated voltage circuits +H V., FIH V, +43 V, 1120 V, V. the base of AL6Q2 hecomes less positive and A16Q2 ment. LINE switch shaft will protrude through front
and —15 V. Approximately 22 Vistapped offthe - 15V conduets harder. A160)2 is direct-eoupled to Darlington panel.
supply (hefore regulation) for use in the high-voltnge pair AI6Q1 and Q2. When the current through ALG()2 :
oscillator :-irvu'u; 'I_'}'..is vn:lt‘nu‘a.- is reforred o on the increnses, conduction through A1604 and Q2 will also k. Unscrew LINE switch shaft and extract it. B §Zon” o e i $00000085090008 i
schematics ns « 1DV UNREG. Sincethe +5V, 115V, and increase and cause an increase in output voltage, When . e ~g—
—15 V supplies function in the same manner, only the the output voltage reaches + 120 volts, AJ6Q2 curront A0y MY 1. Remove button from shaft; AI6 can now be re- bod ~W'-
<10 Voand <120 V supplies will be discussed. decrinses nnd equilibrium is attained. Transistor A 1603 ; ' ' ~7 POWER moved. 4 c ©
and resistor AI6R2 form a current-limiting  circuit. SUPPLY , — o
-15-volt Supply. The ae input is npplied through trans- As current requirements increase toward the limit m. To reinstall AL, reverse procedure, except after i
former T1 o full- wave, diode-bridge rectifier A1GCRY. of the supply enpability, the voltage drop across Al6R2 Al6 is secured in place, screw LINE switch shaft into L [ AR - -
The unregulated rectified voltage (nominally +22 Vdeis is applied to the base of Al60)3 which cnm-Iuc;s limit-— switch (switch must be in “out™ position) until slot is en e I
applied to voltage regunltor AIBUL that employs n hoilt- ing the current drain from the Darlington pair. ' halfway through hezel, then press button onto shaft (xee : «
in thermal shutdown and eurrent-limiting circuits, Service Sheet 4). —_ L ! l*
Operation of the +156 V suply is explained in the The =43V power supply functions in the snme way as the 3 L) | @ @ @ @ - @
following paragraphs, =120 \" supply. The I')ur.]i.ngmr} pair consists of ALGQR ° ? o ! 000000000000
‘ and Qi3 the currentlimiting eirenit consists of ATBOT | ‘ i
The output of series regulator Q4 is controlled by the and At6RI10, TROUBLESHOOTING ~ | grer ” o .
base bins applied from regulator Al6UL 1C A1 oo atwe e
contains a temperature compensation rdference cireuit Line Frequency. The line frequency syne signal is All voltages: +5 V, +43 V, +120 V, —15 V, and the high arm [ D eo
and a differential amplifier with o Darlington output. developed in the same secondary windingz of power voltage are referenced to the +15 V supply, so it must be 2 VT e | € o
The voltuge developed internally by the reference cir- transformer T1 that is used for the » 120V supply. The ae made operational first. Eoch supply is the current - —cn— RS
cuit {pin 4 output) is connected to the noninverting in- signal is applied through AIGRA0 1o HIY REJ switch limiting type, so any excessive loading from the vertical, i - At SR IS S TN IR T o
put ipind) ofthed-ifferentiql amplifier through Al6R2:3, ATSIRC on assembly AT tsee Serviee Sheet K, horizontal, ete., will cnuse the supply to read low, To X S ELE HE T';I faﬁ T? 8
Che Ve voltage is approximately +7 volts with respect quickly check if an external load is cnusing AlG to B o - TR "
to V- pin 5 (ground). The +15 V output (from (34 ) is PLUGS TO swrrent-limi b . remove Interface Ass : ®‘:‘ ‘ @ L8 P DB b o T
yv-p 4 I Wi POWER TRANSFORMER current-limit and read low, remove Interface Assembly P Leu— LB @ e aie Q
divided by resistor network AIGR23-A16R27. The wiper Flaodgun Filament Voltage. IFloudiun filiment voltage i Al that connects the power supply to Vertical Pre- — T —ma- —— 2
f}f poten.tiometer AL6R26 is econnected to the inverting developed in a seeondary winding of transformer T1. amplifiier A3 and Horizontal Sweep Assembly A7, If 1 W wmw mam . .-:::;: " ;:: *
input (pin 2) of the differentinl amplifier and is adjusted rectified by AIGCRY, and filtered by A1607. The Figure 82, LV Power Supply Removal supplies return to normal, then an external heavy load is CRCRCRCICI I S S
to compensate for Vi variations developed within rectified voltage is applied to a time-delay. current. most likely causing the problem. Assembly A3 can be Toes  toos Tow  Tom Toar A16
filffergnt !Cs. When adjusted, the noninverting and source cireuit consisting of two Darlington ;nnpliﬁvrs, flexed upward, so Ald (Interface Assembly) can be L N
inverting input voltages will always he equai within a ALBQTL A16Q12. When the instrument is first turned 4, Remove Interfoce Assembly Al connected hetween Assembly Al6 and Assembly A7 A B C D E F
few millivolts) when the regulator is fur.mtmninu proper on, ALEQIT conducts, holding the output of A160Q12 toa This will help determine if the problem is on A or AT. It
ly. If the output "_f‘hl' '.15 Y supply raises or lowers for minimum value. When A16C20 becomes fully charged b, Disconnect gate output wires (9 and ¢, ts also possible to disconnect Gate Amplifier A12 and
sume reason, the inverting input voltage will follow. On - (through ATGRA1, ALGQ | cutsoff, The current throwgh HV Power Supply AlD. from Power Supply Assembly
?he "H_‘e' *{““‘!'th" "‘f““‘“}‘(‘ vaitage applied to the non- ALB(NL is now controlled by front-panel SCALE ¢.  Disconnect two plugs to power transformer. Alt by disconnecting Ald from the bottom of ALS. REF | GRID| REF [GRID| REF [omiu| RrEF jerd| reEF |GRiD
inverting input remains fixed. With different voltages HLLEM control R12. Zener diode AIGVRS provides o o e B B R e
apphgd to the nomnvmftin‘g and inverting inputs to the constant voltage aeross the SCALE 1LLUM lum»n;i.,. d. Removeline cover MPOS by removing two serews, c1 D3| cRi1 E-3| o8 c1| A6 ci| Ras c-4
amplifier, !hl:‘ output (pin & at AIGUL will vary,causing  muter and AIBR20 adjusts the floodgun pattern, . Finally, check for proper de voltages indicated on the & bal chz A1 e a3y R P4 Ra0 D4
3’;:;’ 't?;r"::zfp‘:;(lf“;“:“l’;' '\‘_’;l‘::‘1’,;{:1:"53‘;‘;:‘5{"‘“':";1“’ :‘" e, Disconnect ac input leads (98) and (H18), ' sv.hen.mtilv for certain active components, Unless ntholr- c4 g:: CRa F:g Q:? ? a 22; :‘: 22; Ej
consisting of ATGUS and Q6. o :ér'ites idl'n'tit"l“h' 11)2}?: . ) _ wise mthm.tvd.. n!l' voltages are rv&'rvnvgd to (“lm‘sslh‘ g: g; ?;:: Eg 2:2 2:; zgg :-: 233 :3
+15 V supply except that !h:' n:minvurtin: ir-‘: ::t ‘l REMOVAL ) f Diseonnect five plugs to series regulators (2 thru ground. t\“}ll(l}(‘illl(lﬂh‘ are nominal, ;}nd 15" variations prb ral crr 0.2 | Az o1 | Ras 82| s1 0.2
AI6US (pin 3 is the sum of the » 15V nnd—l":’V uSt lr PROCEDURE 6. from those indicated should be considered normal. : ca B-4| CR8 E4| R3 c2| n2e 82| s2 02
! 3) 1 : ! puts c9 gt P E3] R4 c1 | mar g2 | TP A2
(nominally 0 V), To remove Low-Voltage Power Supply Assembly Al c10 B2 | P2 o5 RS c2 | R28 82| TP2 A2
o see fipure 8:2 and proceed as follows: ) . o el B Ea1 s <2 ha9 B2l Tk o2
The +5 V supply, consisting of A16U2 and (5, operntes g:g g:; IF;; g:‘: g; g: 23? g': ;:; g-g
identically to the - 15V supply except that the reference cla B-3| at c2| R9 c2 | mRaz az2| TP6 c3
voltage is the ~15 V supply and attenuated by Al6R28 NOTE €16 A1l a2 cyp Ao c1g RI3A2f Ul B
and Al oonlE odlmoglm onlEon
Hemoval of ALG is not necessary unless it cg F4 | as c2| Ria c2 | Ras ca| vRl g1
+120-volt and -43-volt Power Supplies. The + 120 V' and must he replaced: all work can be performed &2 o P ci | Ass a3l vas €4
=3 V power supplies function in the same manner; with A6 in place except for repair or replace- e il el cr)ATs Al Mt AS| VA3 £l
therefore, only the +120 V supply will be discussed. ment of line selection and on-off switches, Figure 8-3. LVPS, Al6, Component Identification
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Figure 8-4.
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SERVICE SHEET 3
THEORY OF OPERATION

High-Voltage Oscillatar.The high-voltage power supply
consists of oscillator Q1 and a rectifying circuit. When
the instrument is turned on, +15 volts unregulated is
applied to Q1, turning it on. As Q1 conductsthrough the
primary winding of AISTL (pins 3 and 4}, positive
feedback to the base of Q1 occurs through another
winding of the transformer (pins 1 and 2). When con-
duction through Qt reaches saturation, the magnetic
field developed in primary winding (pins) and 4) starts
to collapse. This induces reverse feedback in the other
winding, causing reduced conduction through Ql. The
circuit oscillates at a rate determined by the inherent
distributed inductance and capitcitance of the oscillator
circuit. The magnitude of oscillations, and consequently
the power supply output, are controlled by the output of
differential amplifier AIHUL.

High-Voitage Regulator. A voltage divider, consisting of
A15R13 and A15R22 (between the +15 V apd —000 V
cathode supply) provides a voltage (=0 V) relative ta the
two supplies to differentinl amplifier A15UL, pin 3. This
voltage is compared to ground at pin 2 0of A15U1 through
AIHR24,

Any change in CRT cathode voltage is detected by
Al5UL and applied through the primary winding on
A15T1 to the base of high-voltage oscillator (M1, chang-
ing the ampiitude of its oscillation. This chonge is in
such a direction ns to correct the original changein the
rectified cathode voltnge. Diode ALSCR1 protects the
oscillator transiastor from excess reverse voltage.

HV Disable. Transistor A15Q}2 monitors the +120 V
supply through resistor network AL5R31 and A15R32. I
the output of the + 120 V supply drops below +100 Volts
{(approximate), A15Q2 conducts, turning on ALISQIL.
This effectively grounds the base of HV oscillator (1,
turning it off. Oscillations cease, and the high-voltage
power supply is disabled to protect the CRT from
possible damage. Also, if the +120 V supply surges
above approximately +138 volts, zenier diode AIGVR2
conduets, turning on AtHQ)1, disabling hv oscillator Q1.

Ifthe —15V supply is shorted toground, ALSQ1 turns on
and disables QL. If the +15 V supply is shorted to
ground, the output of A15U71 goes low, turningoff ()1, In
both instances, the CRT s protected against deep
phosphor burns,

High-Voliage Rectiller. The CRT cathode and grid volt.
ages are developed in the secondary of high-voltage
transformer A15T1. The cathode voltage is rectified and
filtered before applicationtothe cathode ofthe CRT. Itis
also used as a feedback control te the high-voltage
osaillator, as a reference for the CAT filament winding,
the prid hias supply, and for the focus voltage-divider

network. CRT cathode voltage will vary between —2850
V to —3030 V, depending on component tolerances of
ALBRLI and ATARZY it is not adjustable.

The CRT grid voltage is picked off the secondary
winding of transformer ALST! at pin 5 and applied
through RC network A15C2- ALK to dlodes that clamp
the voltage swing to that established by intensity limit
control AIHR2 and the gate de levels. The clipped sine
wave s rectified and applied o the CRT grid, which is
voltage-referenced to the cathode, This controls bright-
ness of the CRT trace. The HV Multiplier voltage is
picked off the secondary winding of transformer AT
at pin 7, applied to Assembly A6 where it is multiplied
(X4), rectified, filtered, and then applied to the post
accelerator of the CRT. The post-aceelerator voltige is
approximately 13 kV,

REMOVAL PROCEDURE
To remove High-Voltage Power Supply Assembiy AlS,
proceed as follows:

a. Disconnect input ac power cord W1 from instru-
ment.

b. Remove HV cover MP31.

WARNING

Failure to discharge high voltage can result
in severe electrical sheek to personnel
and damage to the irstrument.

c. Discharge high voltage by shorting test point
AISTP1L to chassis.

d. Dsconnect two (6) wires and one (2 wire to
FOCUS potentiometer AI2R22 at Ath,

e. Disconnect (956} and (957) wires from rear of
AlLD.

f. Remove CRT socket cover MPIS,
K. Disconnect CRT socket.
h. Remove connector to HV oscillator, Q1. Note

connector orientation (wires remain parallel from board
to device).

i.  Disconnect Gate Amplifier Assembly A12 from
Low-Voltage Power Supply Assembly Al6.

i- Busconnect A1) from Al2.

When performing next step, discharge high
voitage by holding insulated part of wires
and touching the two lends together.

k. Lift A15 and disconnect small (0} wire and large
(0) wire from HV Multiplier Assembly A6,

1. Remove AlH.

m. To reinstall AlH, reverse removal procedure;
remembering to reconnect small () wire and Jarge ()
wire to HV Multiplier (removed in step k).

Calhode-Ray Tube Removal. To remove the CRT, see
figure 8-H of this Service Sheet and proceed as follows:

WARNING

To prevent personal injury, wear a fuce mask
or goggles, protective gloves, and handle the
CRT carefully. Do not Lift the CRT or support
its weight by the neck.

. Disconnect input ac power cord W1 from instru-

ment.
WARNING

Failure to discharge high voltage can result
in severe electrical shock to personnel and
damage to the instrument,

b. Disconnect post-accelerator lead and im-
medintely discharge lead to ground.

c¢. Remove rear-panel CRT socket cover MP33 and
disconnect socket.

d. Remove HV cover MPA4.

e. Disconnect (956) and (957) wires from rearof HV
Power Supply Assembly AlD,

f. Disconnect all CRT neck-pin leads,
g, Disconnect CRT cuble wires from top of Gate
Amplifier A12, and lay this cable 1o outside of instru.

ment.

h. Remove four screws (two per side) that secure
rear of CRT shield MP65 to chassis,

i. Gently move CRT and shield about two inches
townrd rear of instrument.

j. Tilt shield up and gently lift CRT and shield

from instrument.

CAUTION

When removing orinstalling CRT, be careful
not to bend CRT neck pins.

SECURES
CLAMP CRT SHIELD
CRTSHELD O ——T0
POST-ACCELERATOR X, CHASSIS
LEAD {RED: \ . 14 SCREWS)

" 1T40A-051-10-T5

| Figure 8-5, CRT Removal
i k. Loovsenclampscrewat rearof shield and remove
CRT from shield.

I. To reinstall CRT, reverse removal procedure;
however, do not tighten clamp screw until after shield is
secured with four screws and CRT is positioned against
front mount. Shield does not have to press completely
onto front mount.

TROUBLESHOOTING

To troubleshoot HV Power Supply Assembly Al5, re-
move the HV cover. Be sure to reinstall the two screws
nearest the rear of the instrument. This provides the
necessary ground connections for assembly Al5.

Service

I WARNING l

Dangerous voltages capabl: of causing death are pre-
sent in this instrument, Use extreme care when working
on an active high-voltage power supply.

High-voltage oscillator collector and base waveform
measurement locations are accessible directly on as-
sembly A15, as well as control-grid and cathode-voltage
test points, A high-voltage disable cireuit turns off the
oscillator if the low-voltage power supplies malfunction.
This protects the CRT phosphor from burns.

CAUTION

When measuring high voltages, always use a 1000:1
probe with an impedance of 100 M(} or greater.

If grid and cathode voltages are present on Al5, verify
that they are also present at the CRT socket; a faulty
socket or wire can cause an open circuit.

Model 1742A

Common CRT problems consist of open filaments, grid-
cathode shorts (uncontrollable beam), and *“hollow
cathodes,” sometimes referred to as “double-peaking.”
Hollow cathodes can be detected by increasing inten-
sity. Astheintensity knobis rotated clockwise, the beam
will get brighter, up to a point; beyond this point it will
decrease in brilliance and may defocus.

If the high voltage is low, and low voltages are correct,
check for a faulty high-voltage transformer, leaky cap-
acitors, or resistors that may have changed in vaiue
{typical problem with extremely large resistors - 30 M1},
etc.).

Faulty high-voltage multipliers usually cause the dis-
play to be of low intensity and out of focus. Multipliers
can sometimes be checked by measuring the output with
a high-voltage probe.

DC VOLTAGE MEASUREMENT CONDITIONS
SERVICE SHEET 3

1. Set front-pane! controls in accordance with initial control settings in Section V.

2. Al voltages are referer:ced to chassis ground. All indications are nominal and 15% variations from those

WARNING

Voltages in the HIGH VOLTAGE area are dangerous to life. Use extreme care in making measurements and observe
precautions listed in the SAFETY SUMMARY at the front of this manual.

indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS
SERVICE SHEET 3

1. Set front-panel controls in accordance with initial control settings in Section V.

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).

NN

Vi

™

Vs

Q 10 v/iLIv
10 uSEC/OIV

TOA-071-01-10-75

Figure 8-6. Waveforms for Service Sheet 3
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Figure 8 7. HVPS, Al5, Component Identification
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SERVICE SHEET 4
THEORY OF OPERATION

General. Gate Assemhly A12 controls trace intensity on
the CRT, Al2U1 sums all functions necessary for
intensity control. Inputs to A12U1 are external Z-axis
input, main gote, delayed gate, and chop blanking.

Beam Intensity. Front-panel INTENSITY control
Al12R3 establishes the level of current supplied to
current switch AL2UL1QL/A12U1Q2. Qutput of the cur-
rent switch is applied to a gate amplifier circuit consist-
ing of Al2Q1 through A12Q4. Intensity adjustment
A15R2 on the high-voltage power supply establishes the
minimum cut-off level for the CRT.

Malin Gate. The main gate signal is applied to the base of
A12U1Q1, controlling its operation. When the main gate
signal is low, A12Ul1Q1 turns off and A12U01Q32 con:
ducts, unblanking the CRT. The same sequence occurs
for the delayed gate signal which is applied to the baseof
A12U1Q5. When the delayed gate signal is high,
A12U01Q5 conducts, unblanking the CRT.

Chop Blanking. Chop blanking is accomplished through
A12U1Q3. When CHOP mode of operation is selected,
the chop blanking signal, applied to the base of
Al12U1Q3, turns it on and off. This causes blanking and
unblanking of the CRT at the chop blanking repetition
rate (=250 kHz).

Z-axls Input. A Z-axis signal of +4 V, pulse width >50
nanoseconds, Ac to <10 MHz will blank the CRT trace of
normal intensity.

Beam Find. When BEAM FIND switch Al2S1 is
engaged, the setting of INTENSITY control A12R3 i
edded to a fixed voltage and supplied through the gate
amplifier to the CRT. This causes intensification of the
CRT trace.

Output. The gate amplifier output is a shunt feedback
stage consisting of A12QQ1 through A12Q4. Transistors
A12Q1 and A12Q)3 are emitter followers with A12Q)1
providing the nc signal path. Network A12R13/A12C11
provides the feedback path.

REMOVAL PROCEDURE

To remove Gate Amplifier Assembly Al2, see figure 8-9,
and proceed as follows:

a. Remove HVPS cover MP54.

b. Disconnect nine wires on component side of
A2,

e. Disconnect two (6} wires and one (2} wire from
FOCUS potentiometer to A15 (HVPS).

d. Disconnect Z-axis wire (9 on rear of A2

e. Remove FOCUS and INTENSITY shafts from
potentiometer using small rex wrench (Allen 050).

f. Disconnect A12 from Al6 (LVPS).

g Disconnect A12 from Alb (HVPS).

h. Remove BEAM FIND shait by pushing A12 for-
ward so that button clears front panel and then unscrew
shaft.

i. Remove button from shaft.

j.  Remove Al12,

k. To reinstall Al2, reverse removal procedure,
except install BEAM FIND shaft and adjust so slot is

halfway through bezel after HVPS cover MP54 is
secured; then install buttop,

FOCUS
SHAFT
|r . INTENSITY
e 0 SHAFT
L] y M
Y ODETAIL A giNp .
SHAFT  \~
3 N
/X ,
. . . N
~. l_,) , e
L : ; '\ WHEN REPLACING
SRR & i |~ EXTENDERS, PLACE
N * EXTENDERS OVER
ST S POT SHAFT AND
g N CONTINUE ROTATING
i ~L IN ONE DIRECTION
\ J UNTIL IT FULLY
SEATS ON SHAFT.
TIGHTEN SET SCREW

DETAL B

1740A-083-10- 15
Figure 8-9. Gate Amplifier Assembly A12 Removal

TROUBLESHOOTING
Malfunctions in Gate Amplifier Assembly Al2 will
usually be transistor failures in the output driver stages.

DC VOLTAGE MEASUREMENT CONDITIONS

SERVICE SHEET 4

I, Set front-panel controls in accordance with initial control settings in Section V.

2, All voltages are referenced to chassis ground. All indications are nominal and 15% variations from those

indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS

SERVICE SHEET 4

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows;

O TY 1T T ) s Y ¥ 08 ¢ L0 2 T A 500
TIME/ DIV (delayed). ..o oot it et it s e et e st ar e ranassrneanns 1 uSEC
1 10 AP 5.00
a4 £T-3 o) MAIN

TRIGGER LEVEL{main) ..........cooiiiinn i,

--------------------

2. Set monitor oscilloscope TIME/DIV and VOLTS/ DIV controls as indicated under waveform(s).

3. Connect sguare-wave generator 50-ohm output to Model 1742A channel

A INPUT connrector.

4. Adjust square- ¥nve generator output for 6 divisions of signal amplitude (.6 V pk) at 5 kHz,

2oV
.5 mSEC/DiV

ov=-- QY ===
2V/Div
S mSEC/DIV
FI0V ==
QY == I

@ 2Vv/iDIv
1 USEC/DIV

MODEL 1742A SELECT CHOP MODE

Q 10 ViIDIY
5 mSEC/DIV

AMPLITUDE VARIES WITH INTENSITY

Figure 8-10. Waveforms for Service Sheet 4
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Service Model 1742A
SERVICE SHEET 5 Delay Line. Output of the Vertical Preamplifier As- IC A3A1 Removal (see ligure 8-13): DC VOLTAGE MEASUREMENT CONDITIONS | | | | ]
sembly in applied to Nelay Line A4. The delay line has a SERVICE SHEET 5 o mew-
THEORY OF OPERATION differential impedance of approximately 180 ohms and a, [llisconnect two leads (2, 6), . el e
provides o time delay of 100 nanoseconds. This delay b. Remove six screws that hold vertical preampli- 1. Set front-panel controls in accordance with initital control settings in Section V. 4 @ ; iy e iy
General. In the following explanation, circuits that are gives sufficient time for the internal sync signal to fier shield MP45 to assembly All, and remove shield. ) @@ = T LUE 3 [*n] _:;_ e 5y % g
identica! are explained for channel A only, trigger the horizontal sweep before the input vertical ¢. Remove lwo remaining screws that hold 1C to 2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those joie § R ne-
signal is applied to the CRT vertical deflection plates. Al indicated should be considered normal. ——. i} e N e o(m iy (] - cenmn Y
Attenuator Assembly, Channel A nttenuator is n cam- d. Lift [C frame and IC off A3 i, e F_’ PR S e B Yo BRLITE came oy B [Il:
actunted switeh nssembly, Only contact strips and their REMOVAL PF.OCEDURE FOR ASSEMBLIES A3 AND A13. ¢. To reinstall A3AL, reverse removal procedure, WAVEFORM MEASUREMENT CONDITIONS T - —ae @ 3 _fc-"" s .,:o-cu—, b o [ 3 <9
. . . . . ) . . . . TUNDER . - b Rl 1 | P T Yy 1 ra » -RI0Y- T L 3 v
tetunting cums are contained in the switch assembly. he certain that orientation of location pins is as shown SERVICE SHEET 5 3 ' —i S LR S TR T aal® LA
The contacts connect approprinte pads on the pre- Assembly A3 Rernoval: in figure 8.1, P - ! Dy cone emmie 5 S
amplifier assembly to complete the coupling und at- a. Disconnect Interface Assembly Al4, 1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: o omrs TR ) i3 R
. . B . . T ' * Zim = ~
-tenuation requirements for the input circuit. Refer to the Hi3 ff Zems Bowes ez b :5:& F
. . . . . . . [T Y P\ - L LY Yy
charts on the schematic which indicate appropriate b. Remove channel A and B POSN vernier, coupl- H) Coupling (channel A) ................... b et ettt it e e e e e e ey 500 R I E. i3, - ?; 1o —
switeh elosures for VOLTS/ DIV and coupling settinggs. ing, und VOLTS/DIV knobs. | 33 TRIGGER LEVEL (main) .......c..ooivvieninnt. b b e rr e bbby «..... stable display R ':: focem- 1 .
The VOLTS/DIV switch selects X1 nnd X140 attenua- ? e 3-. s siizeasVzzt
v . . . . . v v E . » v 3 *. U E R LI
tion circuits in the input circuit, X1 and X10 attenuation ¢. Remove nuts and washers from both input BNC ? H13 2, Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). Oy * - '_'..":,' R
circwits in preamplifier substrate ASAL, and X1, X2, or connectors. ] gy muow Vo S
X4 attenaution circuits, nlso in the substrate assembly. MP4S 3. Connect Square-wave Generator 50-chm output to Model 1742A channel A INPUT connector. P : 3 i E R
d. Disconneet {9) wire from calibrator output. VERTICAL ) ) v _
Preamplitier Stage, The channe! A input signal is ap- P SSIEEALWE’)P'-'F‘ER 4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. Lt ue
plied to n high-to-low impedance converter stage con- e. Disconnect delay line wires (4), (6), and (0) from =) SEIhs e T — :
sisting of dual feld-effect transistor (FET) A3Q)2, rear of Vertical Qutput Amplifier Ab. v 2 —ano ."
connected in o source follower configuration. The BRI :
secand half of the FET, AMQ2RB, provides a current hias f. Remove delay line clamp serew from chaossis, S presererr
for the source of ABQ2A. FET BAL adjustment A3R11 A3
balances the two seetions of the FET and ensures that n g. Disconnect twin leads (2, and (1, % at Horizon- | | | | | }
zero-volt input is applied to channel A input on AJAL tal Sweep Assembly A7, LOCATING A B c D E F G
{pin t0}. The preamplifier substrate eontains 31 thick- fbﬁ%sm ov €F EF AD| REF 0
st . Ry - \ . . ——- REF [GRn | REF |erio| meEr |Gro| R GRID| REF |[GRID| R srmo| REF |emi GRI
film resistors and three monolithic chips: channel A h. Remove channel A attenuator shield by re- N . oesis | toc | oesis | coc | oeers | toc | orwis | toc | oesic | voc | pesis | Soc | ofsis | o | ofsie | toc
and c_'hnm'wl B prt:nmpllﬁers and a dvln‘y-llno driver moving three screws. 12v FEYXE BN T 21 &7 521 a2 821 RID 2| Rs7 2 | Ro5 =T Ri33 1 F3
amplifier. These chips perform the conventional control ci 82| cao ca| cso c3| a3 c3f R20 c1| Rse D2 | Ro96 E-3} R134  F2
s e : : . . ) . . - c2 82| cm p2| cm1 F1| Qs c3| R21 B-4| RS9 A2| Rg? E2| R135 Fa
tjur}ctm‘nh of mgnul polarily, gain vernier, channel 1. Remove screw that conneets Horizontal Sweep c3 B2| ca2 04| cra 02| as D3f A22 B4 R6D  A-2| RoB E2[ R136 D3
b_Wltl‘hln!-Iﬂnd syne extraction; in addition, they control Assembly A7, shield, #nd Al together. This screw is ca B.1 | caz F4| cAs o2 06 o-2| Ra23 B-4]| re1 a2l Rog E| R137 D1
six ranges of vertical sensitivity. The gain chipi: o four- close to point where (1, 9) twin lead nttaches to AT A3 cs B2 cas F-4| CRs D3| a7 o3| R2s ca} R62 A-g 2:3? E: ::gg g-i
is i i 3 -fee g ifir c6 B2 | C45 E-1| cA? D3| as E2| R25 B-4| R63 B- - -
transistor dlfferenlm’l hhur.lt fetdh:ul_{ umphﬁ.,r thnt . A3A o g1 | cas e1 | cRs ozl ag £2 | R7e 31 Rea cal rioz 2| R0 Da
provides a urrent gain of eight and directly drives the j.  Disconnect plug to Ab. SSB;TRATE cs c2| car E1 | CRo o3| aio F-4| R27 g-4! Res cal ri1o3 F2| R141 F-3
balanced delny line. N ASSEMBLY Q 5 V/DIV 5 VDIV ca B-2 | cas E-t | CR1% 3| an F-4| A28 B3| Res c-a ::gg E: :::g g.g
‘ k. Carefully tilt A3 outward and extract toward {INCLUDES 1 mSEC/BIV 1 mSEC co 83| & P2y a2 e E3 RS S3 her  Eal me Eql Rya:  oa
The bnnd\yldtb limit circuit shunts the deluy line input, rear. LOCATING HEAT SINK} DEPRESS TRIG VIEW c12 B2 | b E3! CR14 F.4] Q14 o-2| A3l ca| meo o3| A7  E3] R145 B2
and, by switching the appropriate capaci‘ance across the 1. Disconnect vernier UNCAL Lght cable (95), HOLES NOTE: c13 ¢ | cs2 E3| CRIS F4| Q15 g-;! :gg g-:; 2;2 gg g:gg :g 2:22 g-g
: T, - : . " g a- . c1a 84| €53 o-2f crRI6  F4 | aie - - - . :
}me. hm“.h, the frequency response o approximately (96), and two (0) wires. Figure 8-13. AYAI Removal cis B-4 | ct4 3| crR17  E2)] ar7 F3| rRaa B3| R72 2| R0 ea] RT B-3
20 MHz Trigger iew amplifier A3Q6/A3Q7 routes 1. OPTION 101: BD. NO. CHANGES TO c16 c.al C5B F2}| cris Fal| o eal mas a3zl r73 1] R F2| RT2 o2
output signals from trigger conditioning circuit A7Q1 m. To reinstall A3, reve. se rer. oval procedure. TROUBLESHOOTING 0174066531 AND THE c17 8-4 | C56 E1| CR19 E-2} Q19 e-4| Rmas A3| mra Ea| R¥112  E2| S1A A2
(Service Sheet B), to delny line assembly Ad. In ch 1 ’ rroblems | . . ) ; DB . cie e3 | cs7 D3| ¢cR20 E2| 020 ea] Ray Ba| ms o3| R113  Fa| 518 A2
N Dy Lyt culny line assembly Ad. In channe Problems in the vertical amplifier may show up us a FOLLOWING COMPONENTS c19 B4 | C58 B1| CR21  E3 | Q29 p-4| R38 B3| A7 c4f R114  B1| SIC A-3
AorB D[bl LAY, lrlguer VI!.‘V_J switch AJSIA replncos Assembly A13 Removal: variety of symptoms. Low pain problems may be ARE DELETED: C77. CRY8. 29, MV o c20 B4 | €59 F-3 | cRr23 E-2 [ R1 A-1| Ras c4| R?? c-4) R115 B-1| sS10 A"::
the main channel display with the triggering wave- 2. Remove nssembly A3 as described above, located by applying an input signal and monitoring it Q21, R138 AND RI40. & c3p S0 FagcRas E2) A2 Sl -l IRAA-S-indl I (A
fl)}'m. lnlAI.'l or CI!OP. channel A, channel B, and the . _ through lhv‘vnriuus stages {refer to waveforms ndjacent €23 ce | cez c2| cr27  Ea| Ra B1| Raz g83| mao o2} R11e B3| TP3 F-3
trigger signal are displayed. b. Disconnect wires () and (9 from channel A nnd to scuema °s). Attenuator problems may be on the R142 AND R143 ARE ADDED c24 c4 | Co4 82| CR28 D4| Rb 82| R43  C3} R8I €24 A9 F2| Th4 F3
B verniar potentiometers (total of four wires) attenuator itself or within vertical preamplifier sub- D CR25 TE P €26 €3 | ces5 83| &1 D-2 | A6 B-1 | Raa 0-1; Rsz 02| Ao Eal ThS =
w 3 IND swi Y Sce S ; ' o ) ) ) breampi 5 AND CR25 1S MOVED TO OPT €26 83 | ces 83 1 82| A? B2! R4s5 B3| R83 p2| mi21 k3| TPE D-3
hen BEAM _[-II\I) e-.wntch ALIS1 (Service Sheet ) is strate ASAL Problems can be isolated to either sub- 101 POSITION. c27 c2| cer D2| L2 ¢3| R B2} R46 B-3| RBa o3| RIZ2  E4| TP? D-2
pressed, sufficient current is removed through ASCRA/ ¢. lisconnect wires (3, (93, (913), (D), and (8) from strate AJAL or to Vertical Qutput Assembly AH by c28 ¢z ces cal L3 B-2] R9 B-2| Raz c3| R8s 03| R123  E4 T:B gg
AJCRS nnd ABCR6/A3BCRT to lower wensitivity of the front 0. AL3, pressing TRIG VIEW on the front panel while applying ggg g:; g?g gg tg gg ::? §.’§ ::g 3’.2 233 5’.33 2:32 533 ;p?o ca
input to th}l delay line, causing the trice to return to the n known signal to the main EXTTRIGGER input. Ifitis SV/DIV €31 cz2| en Fa| L6 g2 | RIZ g2 | Rso o-2| Res E2| R126 B2 LI E2
CRT viewing area. d. Remove screw on component side of A3 that displayed properly (approximately 100 mV div), this 1 mSEC/DIV ca2 B2 | c72 0-2 | P1 G-4| A1 ¢-3| RS1 c-2| R89 E2| R127 B4 U2 E-3
screws into standoff on AlJ (near delay line) wdicates that assembly AD is operating orly und . Bt C85 AND (CRe > . a3 ¢-2 | €73 Fa| P2 Fa | R4 €2 RS2 o3 Rao C3| R8s &3 s &3
. s i + (near deiay 2). hdicates that assembly Aa 1s operating properly an €22, C64, C65 AND (86 ARE LOADED caa c1| cra E3] P3 D-2| Ri5 B-2 | P53 D-2| RM Fa4 | Ri2z9 B3| ua E-1
Channel A and channel B verniers vary the gain of each the problem is in substrate A3AL. Bandwidth, rise time, ON BACK. cas ca] ers c3| pa D3| R16 C-2{ Rs4 B-2| Ro2 F4| Rr130  c3| vRi B-2
channel over a range of at least 2.5:1. Channel B vernier e. Disconnect two plugs to Vertical Preamplifier or pitlse response sroblems can be caused by dirty CRT €36 ¢3 ) cn D4t o1 82| M7 C21 RS oo | B Fal s > vg; E::
interfuce circuit A3Q21 (Service Sheet 7) nllows A2RI to Assembly Al neck pins or <y 4 Jnulty delay line. Howeve,, they are ca? D3} €78 G-3 R18 C-2| RSe C2| Roa B3| Rw2 B2 :na 22
T . . \ : \ . P . 8 o3 i
"““"’“_l channel B gain in both normal and A VS B ) most likely caused by defective amplifiers or improper Figure 8-14. Waveforms for Service Sheet 5 c3 VRS D4
operations. f. To reinstall AL3, reverse removal procedure. adjustment. VRE B2
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Figure 8-15. Vertical Preampiifieri A3, Component Identification
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Figure 8-16.
Servire Do 0, Vertical Preamplifier Circu:‘trﬁ
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SERVICE SHEET 6
THEORY OF OPERATION

Vertical Output Assembly AD consisis of a vertical
smplifier and OQutput Amplifier Substrate Ahs. 1, Verti-
cal amplifier ABQ1/ALKQ3, terminates differential De-
lay Line Assembly A4 und translates the common-maode
bias level to ground for the output amplifier substrate.
X5 magnifier ABQ2/ARQ4 increases the vertical gain
by a factor of five but limits the bandwidth to ap-
proximately 40 MHz Engaging MAG X5 switch A3S1B
turns off A5Q2 and A5Q4 (normally saturated). This
increases system gain by a factor of five, und comple-
mentary circuitry on the preamplifier simultaneously
diminishes position range b th. same factor to main-
tain a consistent positi ;1 ropirel range.

Substrate ABA1 containg 2 number of thick-film re-
sistors, one high-frequency nonolithic chip, and two
discrete transistor chips. It provides drive capability for
the CRT vertical deflection plates nnd has a differential
voltage gain in excess of 100, High-frequency adjust-
ments ASRI9, ABR20, A5R22, ASR24 control the shape
of the pulse response.

REMOVAL PROCEDURE
Assembly A5 Removal (see figure 8-17);

a, Disconnect delay line wires (4), (6), and (0) from
hack of A5,

BRACKET

(9}

VERTICAL
QUTPUT AMPLIFIER

/{@ PLUG
@@D TO VERT;CAL
PREAMPLIFIER
1740A-084-10-75

Figure 8-17. Vertical Qutput Amplifier Removal

b. Disconnect CRT leads () and (9).

c. Disconnect plug to Vertical Preamplifier As-
sembly A3 (push down gently on AJ),

d. Remove four screws holding AH and bracket to
chassis, and remove assembly.,

¢. Remove two screws holding Ab to bracket und
heat sink, and remove board.

f. To reinstall Ab, reverse removal procedure,

IC A5A1 Removal {see figure 8-18):

a. Remove Vertical Output Amplifier AH as
described above,

b. ASAL can be removed from heat sink. (Hent
sink can remain on bracket or be removed.)

¢. To reinstall ABAL, reverse removal provedure,
being certain to note orientation of parts as shown in
figure 8-18,
NOTE

Apply a thin coat of silicone grease (HP
P/N 6040-0239) to points indicated in fig-

ure 8-i8.
DOUBLE THERMAL COMPOUND
CONTACT ON BOTTOM OF
HEAT SINK
ABA1L OFFSET
HOLE
L
THIN COAT OF

THERMAL COMPOUND
HERE. (HP PART NO.
6040-0239)

DOUBLE
CONTACT

HEAT SINK
1740A-045-10-75

Figure 8-18. A5A! Removal
TROUBLESHOOTING

Refer to Service Sheet 5 for vertical section trouble-
shooting.

Service

| DC VOLTAGE MEASUREMENT CONDITIONS
, SERVICL SHEET 6

Set front-panel controls in accordance with initial control settings in Section V.

All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those
indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS
SERVICE SHEET 6

Set front-panel controls in nccordance with initial control settings in Section V, except as follows:

Coupling (channel A) ... . i it i e e e v e 500}
Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls ns indicted under waveformis).
Connect square-wave generator H-ohm output to Model 1742A channel A INPUT connector.

Adjust square-wave generator output for 6 divisions of signal amj'itude (.6 V) at 5 kHz.

M2V ===

H14Y ==

Sv/DIv
.1 mSEC/DIV

Q J VDWW
A mSEC/DIV

LAY = —-

: 2Vv/biv
.1 mSEC/DIV

Figure 2-19. Waveforms for Service Sheet 6
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Model 1742A
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Figure 8-20. Vertical Output, A5, Component Identification
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Figure 8-21.
Service Sheet 8, Vertical Output
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SERVICE SHEET 7
THEORY OF OPERATION

General. Verticnl Control Switching Assembly ALl
seleets the trigger and display modes by eontrolling the
operation of Vertienl Preamplificr Substeate ASAL

Channel A Display.Engaging DISPLAY A switeh
ALIS2ZB grounds the preset input {pin ) on ABU2A,
forcing () output high tpin 5. This state, along with a
high € outsut (pin & from ASULA, forces NAND gate
ABURC (pin 8 low, Alow ¢227 Voat tesi point ASTP7
indicutes channel A is on; a high (=+4.7 V) indicates
channel A is off.

Channel B Display. Engaging [HSPLAY B switch
AL3S2C_prounds the clear input (pin 1} on ASU2A,
forcing € (pin 6) high, This state, along with o high
applied to its other input, forces NANTY ASUBA (pin )
I, A low at test point ALYTES indieates echannel 4 is
on: o high indicates channel Bis off, The chanr 21 B dis-

I play signal is also used as the START CHANNEIL ON-
OFF signal that is applied to TIME. DIVISION DE-
CODER Assembly AIT.

Channel A+B Display. To algehraieally display channel
A and channel B, DISPLAY switches ALIS2B and

a ALIS2C are enpaged simultancously: both clear and
preset_inputs to ASUZA are grounded, forcing both
and @ outputs high, These states are inverted by
ABUEIA nnd A3USC, enablimg both channel A and
channel B.

ALT Mode Display. With ALT made display selected, the
ALT SIGNAL deve' ped at the end of ench horizontal
sweeyp is applied through transistor switch ASG10 and
emitter follower A2 to clock flip-flap ABLUZA, As
AJU2A s switched by suecessive sweeps, channel A

and B are alternately turned on and off. ALT display

switch AT3SZA applies on ALT CONTROL signal to
TIME/DIVISION DECODER assembly Al7.

CHOP Mode Display. [n CHOP mode display, channel A
and channel B are switehed on nnd off alternntely as in
ALT mode of operation, excent that in CHOP mosde, *he
clock signal applied to ABUZA comes from chop oseil-
lntor ASUILRB-1), through transistor switch AJQUL and
emitter follower A2, The chop ascillator rens con-
tinuously at H00 LHz, resulting in cach channel being
displayed at a 250-kHz rate.

Kl

Trig View Display. If channe) A or channel B display is
selected, enpnging TRIG VIEW switch ARSIA forees o
fow state on the input to NAND pates ABUSA and
AJUSC, holding their outputs high, disabling both
channel A and channel B, The Qoutput of AZUIA (pin6)
s forced high by a low input (pin ), This state switches

on transistors AJQS and A3QS, enabling trigger view
amplifier A6 A3QT.

If ALY CHOP mode is selected, low states are
removed srom e inputs of ASUSA and AJUNC, A
divide-by-three counter, formed by ASUZA, ASUA,
AMTIA, nnd ASUSC, s clocked hy either the chop
ascillntor signal or the ALY SIGNAL, [n this ma, =,
the trigeer signal, channel A, and channel B are
switched on alternately.

Channel A Trigger Circuit, Engaging TRIGGER A syne
switch ALSLA grounds the preset input on AU2B (pin
101, forcing Q high (pin % This state is inverted by
AAUSD, turning off ASQEL, enusing a low on channel A
syne enable line. A low at test point ASTPR indicntes
syne A is on a high at ATPR indicates syne A is off.

Channel B Trigger Circuit. Engaging TRIGGER B syne
switch ALISTB applies_n ground to the clear input (pin
133 on ABU2B, causing €) (pin B) to go high. The high is
inverted by ASUSB. turning off A3Q1H, cansing o low
on chanpel B syne enable e, Alow ut test point ASTPG
indicates syne Bis on; o high at ATPG indicates syne B
is off.

Composite Trigger Circuit. When compusite triggering is
selected, channel A and channel B TRIGGER switches
are engaged simultaneoushy A+ B mode of display,
low states are applied to hoth .. presetand elearinputs
on AJUZE cousing both (@ and £ outputs to go high,
This forees the syne enable lines low through ASUSD
A3QL and A3SUIIRB A3QLS With hoth channel syne
lines enabled, the sweep is triggered by t° ¢ A+ Bdisplay,
If channel B is inverted, syne Bis alsoinverted. In ALT,
engaging channel A and BTRIGGE R switches togother
will remove the preset and clear overrides from AUZH
and allow the flip-flop to be clocked by the ALT SIG-
NAL zenerated in the horizontal seetion. This triggers
channel A from the channel A signal and channel B
from the channel B signal. If trigger view is also
seiected, triggering will change to channel A only.
This is nccomplished by grounding oneinput on ASULA
ipin D). In CHOP mode, engaging channel A and B
TRIGGER switches seleets syne A only ns the internal
trigger source. Again, pin 1 on ASULA is grounded.

REMOVAL PROCEDURE

To remove either assembly Al or A3, use the removal
procedures given in Service Sheet H,

TROUBLESHOOTING

This service sheet contains wavelorms and conditions
for measuring these waveforms, Use the de voltage
listed on the schematice for active components as a pguide
in wolating problem areas.

DC VOLTAGE MEASUREMENT CONDITIONS
SERVICE SHEET 7

1. Set front-pancl controls in neeordance with initial control settings in Section V,
2, All voltages are referenced to chossis ground. All indications are nominal and 15% variation from those
indicated should bhe . nsiders d normal.
WAVEFORM MEASUREMENT CONDITIONS
SERVICE SHEET 7

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows:

Coupling tchannel Ay . ..o e S 1181

TRIGGER LEVEL tmain) ... oo e vreeere.n.. stable display

{22537 50 U3 e r ey ALT

TRIG VIEW ............ S AR P 1 141 114
9. Set monitor escitloseope TIME DIV and VOLTS/ITHV controls as indicated under waveformis),
3. Conneet square-wave penerator Hi0-ohm output to Model 17412A channel A INPUT connector.
4, Adjust square-wave generntor output for 6 divisions of signal amplitude (.6 V) at 5 kHz.
+.HV == o

oV ==
Q 1 VIV 2V/DIV
1 mSEC,/ NV 2mSEC/DIV
p——
ov ---
ov -~~~
f L
@ 5V DIV 2v DIy
JUSEC DIV 2mSEC/DIV

MOOEL 1/42A SELECT CHOP MODE 17434-007-01-03-77

Figure 822, Waveforms for Service Sheet 7
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SERVICE SHEET 8

THEORY OF OPERATION

Sync Amplitier. The internal sync signal from ns-
sembly A3 is applied to the bases of ATQ9 and A7Q10
through cable W2. Shunt-feedback stage A7Q11 drives
emitter followers A7Q7, ATQ8, ATQ12. The output of

transistor) turning it on. The complementary nutput of
ATU2 {(pin 2) is applied to emitter follower ATQ37
turning it off. The two transistors develop the MAIN
TRIG signal that is applied to line receiver A10U2A on
assembly Al10 (Service Sheet 10).

Bright-Line Auto Circult. Current switch ATQL3/ATQ14
drives the RESET light and the bright-line auto circuit.

WASHER

£. Remove Interface Assembly Ald,

h. Remove four screws holding A7 to sheet metal
{figure B-25).

i. Remove A7 by pulling it toward rear and tilting
away from sheet metal deck, Savelockwasheron trigger
level potentiometer for reinstallation.

Service

Model 1742A
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A7Q12 is used in A_VS B displ_ny mode (see Service The bright-line auto circuit consists of A7Q15 - ATQI8. 1T "0
Sheet 12). A7Q7 provides sync drive for the main sweep With the AUTO/NORM switch in NORM position, bins j. To reinstall A7, reverse removal procedure, ex- il T —nmsem £l —mmi— 5 cmr |
and A7Q8 provides sync drive for the delayed sweep is removed from the emitters of A7Q15 - ATQ17, dis- cept install four screws (step h) without tightening them =] Ak FEELET 5 v ettt |5 YRR E%‘;s:"r“_' s CRF-
(Service Sheet 10), The instrument can be triggered abling the bright-line auto circuit. In AUTO made of until nut on TRIGGER LEVEL potentiometer (step f) is 3 %'5 @l H il ‘Fﬁ%?%‘ﬁ : —
externally by applying a sync signal to main EXT operation, A7C13 is discharged by A7Q18 and remains ; tightened. Lockwasher must be in place on TRIGGER —An— |@ | ”@@, Y l iy
TRIGGER connector J1 and engaging INT/EXT discharged as long as the trigger circuit switches at o . LEVEL potentiometer befare inserting in panel. _,—,c'-" :cc:?z-f.'i ] 555§4;&55—u%-" gl T 5z if " "
switch A7S2E. The external sync signal can be at- rate greater than 45 Hz. With A7Cl3discharged, ATQ17 ey vy ALK '”“" —em— 122 P84% F
tenuated by a factor of 10 by engaging +1/+10 switch is disabled. When A7C13 becomes charged (no trigger N TROUBLESHOOTING ] PN T " :g"‘?:- = "
AT82F, The sync signal {external or internal) is applied signal), base current to A7Q16 ceases, turning A7Q16 Troubleshooting the time base can be difficult since it is [ Teosfls fffﬁ E; :‘n"‘:.—. . Q" " R
tc} a high-frequency circuit and to a low-frequency ofi, When A7Q16 turns off, ATQ17 turns on, turning on a closed-loop circuit and waveforms may be nonexistent NoYoME: | EE@E g | %% '% _
circuit. The high-frequency path through A7U1 passes A7Q21 which ensbles the main gate circuit and the in any part of the loop. Table 8-4 will help analyze 53? EIE I, R e , T S
all frequencies above 4 kHz. The low-frequency path main sweep starts. When the sweep reaches +11 volts, NUT ‘, problems under a no-sweep condition. Select main H vl @-nll' --ml-‘? —ao— T ) =
through A7U1 passes all frequencies below 4 kHz. The the reset Schmitt trigger on A7U2 conducts, forcing X sweep of aperation, set main TIME/DIV control to0 1 ms ;."-'-ﬁ,. é éégi,‘lé& IrYY = L v | ! s
high-and low-frequency cutoffs are established by A7R5 pin 6 low. This turns on A7Q14 and A7Q15; ATQ17 and range, and put all other time base pushbuttons in ¢ ir '?T? PRTETITE g T R
and A7C6. Engaging LF REJ switch A7S2B removes A7Q21 turn off and the sweep resets. At the end of T40A-067-10-75 out position. This places the time base in the auto-sweep Iy - ,-'n,@ ,l,@l"."é ,11;';-’- f f f =
t}3e sync signal from the input to ATUL, and only the holdoff, A7U2 pin 6 goes high, A7Q15 turns off, A7Q17 maode. Set INTENSITY control to midrange and set the [—‘"—TTOY ¥ ?? 8 ?ffl‘? —e =
h:gh-;regl;esrzlgr patlh is enabled. Engaging HF RE.J turns on and a new sweep is generated. Figure 825. Location of A7 Attaching Screws FOCUS control fully ccw. == IL_IC'—, = N I e -t Pyl S
swite applies reverse gate bias to A7Q4 dis- EEHTHEIEE G G)E 1 —— 568 § $ 57 :
abling the high-frequency path. When both switches are Single Mode. For single aweep operation, SINGLE Table 8-4. Time Base Troubleshooting i TI»I I I[;Y?I !., --3@»7 ‘t; Ilaln ? o I d
engaged, a line frequency signal from the low-voltage switch A7S1C is engaged. The SINGLE mode overrides A7
power supply is applied to A7UL. The outputs from the the AUTO mode and also applies a bins signal (+4.7 INDICATION PROBLEM CAUSE : : : l : :
high- and low-frequency amplifiers are summed at the volts) to pin 5 of A7U2, preventing the input Schmitt of A B C D E F G
base of emitter follower A7Q1. The signal developed A7U2 from resetting at the end of holdoff. This prevents
through A7Q1 is applied to A7U2 (pin 14). iﬁ:ﬁ'l:s;;r:l:gtiitl)f 1’? Et;lg&:‘e; :llstr:':lk'}i‘gfénlput Schrgit}t) does Is baseline present? YES - Check input circuitry (HF/LF amplifiers or sync amplificr). Jé%fc ES’CD o‘é’éfs EZ::D o2§fs Eglcb n’é%Es f_g'co oEETG ES'CD Dggfs Eg'cb o’éﬁfs iglc? o?'éfc. ?.g?
o i ' I | /51 18 pressed. Press- 1 B-2 | cag F5| L6 F2 | a3 c2| Ra2 B-1 | R70 c2| at0e | oz2| Riar | €8
Trigge'rlng. Int_egrnted circuit A?L.I:Z contains a d'lf- ing A'ISIB' causes the input at pin 5 of A7U2 to go low NO - Proceed to next step. c2 B-3 | ca0 Fal| o7 o-1] Q31 F4 | R33 B-2 | A7 c3] RIo9 D3 8148 E-5
ferential amplifier and three dual-input Schmitt trig- momentarily (due to the charging action of A7C14). 23 B-3| C41 F&| P1 G-2 | 032 F-a| Raa B2 | R72 ¢5| R110 D2 R149 F-4
‘ e . . . ; e 23| ca2 E5 | P2 F3| o33 e4| R385 g2 | ars C4| RNt B4 RIZO  C1
gers Thed f;!'st bi'ichn:tt t;lgger dgterm.lnes'the end o_f This allows the input Schmitt to reset. RESET Lamp OI: F c5 82| ca3 3| p3 £:3 | a3a o3| Ras ctl R74 B4 [ R112  B4| RIGT €
sweep and disables t e‘ot er two Schmitt triggers until X Beam OFF Check reset/holdoff circuitry. C6 B-2 | CR1 82| P4 c5 | Q36 E-3 | R37 C-2 | R75 c4 | R113 B4 | RI52 F-4
the end of holdoff period. At the end of holdoff, the Trigger View Signal. The internal or external syne signal Beam position left & 821 cR2 B3y re -l 0-2 | Ras c2) AI6 o-1] R4 D3| RI153  E3
holdoff comparator devrlops a reset signal that is developed in emitter follower A7Q1 is applied to the (Using BEAM FINI) gg g:g g:i 2:2 :? 23 2; gg :33 g:f :;; gg 2::2 gg :::; :3
applied to the first Schmitt trigger, which then arms the base of A7Q2 where the trigger-view signalis developed. <10 C-1] CRG E3] a1 82 | A3 83| R4l c-2 | R79 84| R117 D3} RIEG G2
second Schmitt trigger. The second Schmitt trigger Transistor A7Q3 is used to translate the position of the RESET Lomp  OFF an 511 SRs 031 a2 82| Rs 83| Ra2 311 Aso g4 Fuis D3} Ris7 G2
conducts when the input syne signel crosses the trigger TRIGGER LEVEL control for the trigger-view signal. Beam OFF Check Miller integrator and associated circuitry. g:é gg g:; ::; g: g:; :g gg ::3 g:: :g; g: gi;g gi :-11 ;g gi :
level lhresho!d.esmblished by TRIGGER LEVEL con- Beam position  right cia 5| CR9 E-5| Qs 82| Ay c2| Ras B2 | R83 84| R21  c2| R0  E3
trol ATR21. This orms the third Schmitt trigger which REMOVAL PROCEDURE (Using BEAM FIND) e oal emy P81 B4 RE C3| Rde G2 RBa B4 RI22Z Fi] &) B4
switches when the sync signal recrosses the trigger To remove assembly A7, proceed as follows: 315 2:; gg:; :::: gg g:g :?o g:g 2:; g:: '222 E.“; ::23 g-g ::; g:i
level threshold. Sa. Regl;\we assemblies A8, A9, and A17 as outlined RESET Lamp  OFF With RESET lamp OFF, beam should NEVER be ON. Check zate g:g Eg g::g gg g?o g:‘ R11 B3 | R49 B-1 | P87 02| R126 F-6| SI1C c-4
. . ts 9, 11, ‘ T ” _ . . - t | R12 B-2 [ R3O0 o-1] Rea o3| 26 F5[ siD c-a
Auto/Norm. The outout of ATUZ (6in 1) ed in Service Sheets 1, and 16 Beam ON amplifier .rcu:tn{ and CRT for grid-cathode short; then return to time 20 o3| cris o3| an a1 | R13 g2 | Rs1 c1 | Res E3 | Riz7  Fa | 524 A
o/Norm. The output o U2 (pin 1) is applied to a base troubleshooting. c21 o2} cR1I6  E5 | a1z c2 | R14 8-3 | R52 c-3 | Roo D4 | Rt28  F4 | 528 A3
transistor current switch consisting of A7Q19/A7Q20/ b. Remove assembly A!l as outlined in Service €22 D-3 | CR17*  F-4 | Qi3 B-3 | RIS 8-3 | R53 C-3 | R D41 R129  F.6 | S2C A-2
A7Q21. With AUTO/NORM switch A7S1A in NORM  Sheet 12, RESET Lamp  ON With RESET LAMP ON, bexm should also be ON. Check gate amplifier s | cme Falow  S3|Me B3l pss  cziRe2 E3 RS0 PS5 S2D A2
position, the base of A7Q21 is held to +5 volts, disabling . BEAM OFF .nd HVPS; then return to time base to repair second problem. €26 D-2| CR20* F-4} Q16  C3 | RIB  C2]| R56 B4 | RG4  ES | RI32  F4| S2F A-2
it. The bases of A7Q19 and A7Q20 are differentially ¢. Unsolder resistor from main EXT TRIGGER _ 26 D2y CR2)  84) Q17 C3 R B4 ) RS7 B4 A ES | R133  Fa)| S3A DB
driven from A7U2. When the collector of A7QI9 goes BNC connector J1. RESET Lamp  ON Check Miller integrator and associated circuitry cz8 ra | Gras B3| are 52| Ry wal| Aes o3 Ro7 o2 | M ra| Ss B4
low (A7Q1.9 cut off), the main sweep starts. The comple- Beom ON c29 F-1 | EY c1 | azo 0-2 | R22 A-4 | R60 c4 | Ras E3 | A136 F4 | S3D D-4
mentary signal at the collector of A7Q20 (A7(20 turned d. Remove two cable connector plugs. (Left side) €30 F-5 1 E2 c1 1 Q21 D-2 | R23 A4 | R61 C4 [ R99 E3 | R137  r5 | TP1 c2
on) enables the gate Schmitt (Service Sheet 13} and G2 c2| s ozlam us|ms  aa|mes il mey o3| mam o S3lmyow
i ) - . X - - c-4
turns the gate on. e. Remove twin leads (3, 6) and (1, 9). RESET Lamp ON ggg ::-‘ E5 c-2 | Q24 E3 | R26 c-3 | R4 €4 [ RI02 D-2| R140 F-5| TPa E-4
. Beam ON Check sweep reset cireuitry. SR c3| a5 D-3 | R27 ¢3 | Rés5 c2|Re3 03| R4t Fs| TPB G~
Maln Trig Slgnal. The output of A7U2 (pin 1) is also f. Remove main TRIGGER LEVEL knob and nut (Right side) P resct clrentity e s |t b1]an  c3|ne a3l A 3| mes Exlme BT Ed
applied to the base of emitter follower ATQ30 (NPN.type from potentiometer, caz B-3 ) L4 F-2 | Q28 F-4 | R3C 8-1 | RGB C-2 | RI06 D3| RI44  E4| U2 c2
cas B-1 | L5 p-2 | as F-4 | R31 A1 | RE9 ¢z | R0o?7 o3|Res EB]| U3 E-2
R146  E-6| XA c3

*USED WITH OPTION 101
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Figure 8-26, Horizontal Sweep, A7, Component ldentification
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SERVICE SHEET 9
THEQORY OF OPERATION

The main sweep integrator consists of current source
ABQO1Y, source follower ABQYS, common-emitter stage
ARQG, and an integrating capacitor hetween the gate of
ABQS and the collector of AB()6. In the reset condition,
current from ABQ13 is draiped through ABQ3, and the
main sweep output remains at approximately +1 V.

Whep the main sweep enable signal goes low, ABQI
conducts, turning off ABQ2 and ABQ3. Current from
ABQ13 is now applied through the selected integrating
capacitor, ABCY - ABCl11, producing a linear ramp (muain
sweep) at the collector of ABQ6. (For the fastest sweep
speeds, 05 -2 pSEC, ABCH is the integrating capacitor.)
The main sweep is also applied to an emitter follower
cireunt wunsisting of ABQ8 - ARQL0. When the main
sweep reaches an amplitude of +11 volts; the emitter of
ABQ10 is approximately +5 volts, arming A7U2 and
shutting off A8QIL. With A8Q1 off, current flows
through A8Q3, discharging the selected integrating
enpacitor. When the voltage level at the base of ABQ4
fulls to the voltage level applied to the base of ABQ2,
hoth ABQ2 and ABQ4 are conducting and the sum of the
currents at the gate of ABQS is 2ero. This is the reset
condition of the ramp.

The output of constant-current source ABQL3 is con-
trolled by operational amplifier ARBUL. Different ref-
erence voltages ore developed for different ranges on
TIME/DIV switch ABS1, When different ranges are
selected, values of the ramp capacitor, integrating
resistor, and refereace voltage are changed. This
changes the slope of the ramp for different sweep
speeds, The slope can be varied for any sweep speed by
TIME/DIV VERNIER RS.

The emitter of ABQY drives one of the six holdoff
capacitors (ABCL3 through A8C18) depending on the
position of the TIME/DIV switch, At the end of the
sweep, the holdoff capacitor is discharged through
ABR40 and TRIGGER HOLDOFF potentiometer R9.
When voltage ot the base of ABQLI decays to +0.7 volt,
AR} 2 turns on and the reset line to ATU2 (pin 4) goes
low, resetting A7U2 and arming it for another sync
signnl.

REMOVAL PROCEDURE
Remove assembly A8 as follows:

a. Loosen hex screws on three TIME/DIV shaft
collars,

b, Set main TIME/DIV control to 1 ¢gSEC position,
e. Setdelnyed TIME/DV control to OFF position.

d. Remove TIME/DIV shaft by pulling through
front panel of instrument.

e. Remove mounting screw and standoff that hold
assemblies A8 and Al7 together.

f. Unsolder bare wire botween A8 and AlLT at
assembly AB.

g. Remove A8 by pulling from connector on AT7.

h. To replace AB, reverse removal procedure.

TIME/DIV SWITCH MAINTENANCE

To service the TIME/DIV ro.or switch on nssembly A8,
proceed as follows:

n. Remove assembly AB as described in this
service sheet.

b. After removing AB, note orientation of slot in
rotor section of TIME/DIV switch.

¢. Remove metal retainer ring from rotor switch
and separate two sections,

d. Check contact area on etched circuit board. If
contact area shows excessive weur, replace circuit

hoard.

e, Check contact on both rotor sections. If contucts
show excessive wear, replace rotor section.

f. Clean and lubricate rontacts on circuit board
and rotors as described in Section VIII, paragraph 8-20.

g. Place rotor sections on circuit board and re-
install retainer ring.

h. Position slotted portion of open rotor section as
noted in step b.

i. Reinstall assembly in instrument,

j- Reinstall TIME/DIV shaft and krob ussembiy,
TROUBLESHOOTING
If trouble is isolated to Main Sweep Assembly A¥, use

waveforms and de voltages indicated on the schematic
to isclate the problem to a particular stage orcomponent,

Service
DC VOLTAGE MEASUREMENT CONDITIONS
SERVICE SHEET 9
1. Set front-panel controls in accordance with intital control settings in Section V, except as follows:
Main TRIGOE R LRV E L . oot ittt it a it et ar et fu!ly oW
AUTO /I ORM . o s oo e et e e vttt aas s eas e aeas s st besrararsannrrasisanseanras NORM
ot €] % U TR AL engaged
RESET light should be off
2. Ali voltages are referenced to chassis ground. All indications are nominal and 15% variation from those
indicated should be considered normal.
WAVEFORM MEASUREMENT CONDITIONS
SERVICE SHEET 9
1. Set front-panel controls in accordance with initial control settings in Section V, except as follows:
Coupling (channel A) ..o.virrnr it ittt i e _ 500
TRICGER LEVEL AMAIND ot i ttirtt it iirne e ttanratnsiansssrarasirieassnersranss stable display
9. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).
3. Connect square-wave generator 50-ohm output to Model 1742A channel A INPUT connector,
4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V),at & kHz.
My —-- 45y == 4 h |
Q 5V/DIV Q 1V/DIV
B m3EC/DIV 5 mSEC/DIV
N N NOTE WAVEFORMS ARE TIME RELATED
ov=-=-
5VIDIV 1741A-003-01-03-17
Q 5nSEC
Figure 8-25. Waveforms for Service Sheet 9
8-20
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Figure 8-29. Main Sweep, A8, Component Identification
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Service Model 1742A
SERVICE SHEET 10 REMOVAL PROCEDURE
THEORY OF OFERATION To remove assembly AlD, proceed as follows:
Arming Circult. The paositive going ramp of the main a. Remove assembly A9 (see Service Sheet 11).
sweep is applied to the horizontal amplifier (Service
Sheet 12) and to delay comparator A17U7 (Service Sheet b. Unsolder resistor from delayed EXTTRIGGER
16). The delay comparator circuit compares the main BNC connector, |
sweep ramp, and the level established by either the
START or STOP controls and develops the DLY COMP ¢. Remove delayed TRIGGER LLEVEL knob and ﬂ M o
signal. nut underneath, 4
Al0 |
The DLY COMP signal, when hign, arms delaved d. Remove screw from corner of AlQ {next to o] [sie s | o ][ s F§ e
trigger circuit A10UL. delayed EXT TRIGGER BNC connector), . ] T | —
g - Rls—
e. Gently pull A10 to rear und remove from instru- AT L Om
- Detayed Trigger. Delayed trigger operation is similar to ment. Save lackwasher on TRIGGER LEVEL potenti- 3 . b —€' = _CRE=_CAt. —CRZ-
main trigger operation, The DLYD SYNC input to ometer hefore inserting in front panel. S e 1) ,[é ] éll_!—cnr—-cn:--cna-
integrated circuit A10U1 is applied through an imped- A T ? ? &; . 51' ,‘:’G? T
ance converter consisting of FET matched pair TROUBLESHOOTING —Cm e " psoe |
ALOQIAZALOQIB and emitter follower A3, The The delayed trigger assembly should cause little trouble e ) | t 111 It |
delayed sweep is started by n negative-going pulse a in the operation of the instrument. If trouble is suspect- “Rl- 23 @ g @ geg (9yzg)
¥y p y gative-gaing p t the oper n men § @ E & ) * >3
the collector of A10Q10. With SWEEP AFTER DELAY  ed, check the following inputs: e I oo by
switch A10S10 in AUTO, the delayed sweep starts as 2 ; L
soon as ALOUL is armed (at pin 5) by the transition a. MAIN TRIG signal. . [\ 111 Y L R T
. . .y rn e ' o Blgnf & @ " no 2 lnel -
developed from the DLY COMP signal. With A10S1Din T ?@T & 5‘?‘ ] % vge ? 57
TRIGD position, the transition applied to AIOUL, and b, DLY COMP signal. I b AR .
delayed trigger will be formed if a DLYD syne pulse - R3-
occurs during the main sweep time. TRIGGER LEVEL ¢. DLYD SYNC signal. oy )
control A10R10 establishes the trigger level threshold 1 UUDUUEQUUUUU
in TRIGI) mode of operation. d. DLY'D SWP.
| | a0
A B C D E
REF 1 GriD | REF | GRID| REF |Gmo| REF Joriol ReF |omip| REF  rGmp| REF | GRID
pEsIG | voc | DES6 | Lo | pESIc Jroc | oesic |ioc | oESis JLoc | DESIG | LOC | DESIG §iQC
c1 03| c1a 03] a3 02| R4 €2 | A6 83| R2? D-2 | A38 E-3
c2 o3| cm €3 | na A2 | RS o2 | A1? B3| R28 c2 | Ras c3
c3 +2 | CA2 E-3 | a5 D2 | R6 D2 | R18 A2 | R29 c2 | R40 83
c4 a3 | ch3 E-3 | Q6 p-3 | R? 02| Ri9 c2 | m3o c2 | Rat B-2
s c2 | cra ea| ar A2 | BB o2 | Az0 c-3 | Rras c3 | S1A D-4
c7 E2 | CRG pal as D2 | R B3 | A2 B2 | R32 c3 | se D-4
ca E2 | CR? D3| a9 g2 | +.0 B4 | A22 ¢3! R33 E2 | sic c4
c9 o2 | crs 83 | a0 02 | R A3 | A23 c3 | Baa D2 | 51D c4
c10 02| 11 E2 | A1 o3 | A13 a2 | A28 A-2{ 35 D1 | S1E 04
ci D2 | Pt o-1{ A2 pa | mia B2 | R2s a2 | R36 D3 W B3
ci12 o2 | al g2 | A3 D3 | RIS B2 | R26 8-2 | R37 E4 | vy E2
ci3 E.4
-k

Figure 8-11, Delayed Triguer, AI0, Component Identification
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Service Maodel 1742A

SERVICE SHEET 11 a. Remove assembly A9 as described above. DC VOLTAGE MEASUREMENT CONDITIONS
. SERVICE SHEET 11
THEORY OF OPERATION b. After removing A9, note orientation of slot in
rotor section of TIME/DIV switch, 1. Set front-panel controls in accordance with initial control settings in Seetion V, except as follows:
The operation of delnyed sweep is similar to that of the
main svreep {Service Sheet 9). Output of the delayed ¢. Remove metal retainer ring from rotor switch DY D TIME DIV i et et e et ea bt ararsrar e issnsasnnerss 50 uSEC
integrator {A9TP1) parallels the main sweep ramp until and separate two sections, AUT O/ NORM . e ettt e e e e b NORM
the delayed sweep enable signal applied to the base of BINGLE . o i i et ittt s e s s e s e ranrareanrrorasarastinrrnnnensanss engaged
AIQ3 goes low. At this point, the delayed integrator d. Check contact area on cireuit board, I1f contact Both TRIGGE R LV LS . oottt it ettt s e s e s s eraearar e rerarenis fully cw
ramps up ot a slope determined by the selected in- area shows excessive wear, replace circuit board. RESET light should be off
tegrating capacitor and selected current source resistor,
e. Check contact on both rotor sections. [f contacts 2, All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 4
REMOVAL PROCEDURE show excessive wear, replace rotor section. indicated should be considered normal.
Remove assembly A9 as follows: sesevs000ans
f. Clean and lubricate contacts on circuit hoard WAVEFORM MEASUREMENT CONDITIONS ! P ?
a. lLoosen hex serews on three TIME/DIV shaft and rotors as described in Section VIII, paragraph 8.20, SERVICE SHEET 11 ' ‘
collars. =A25— ] uﬁg::p SIMP4 :::::,G g
g. Place rotor sections on circuit board and re- . Set front-panel controls in accordance with initial control settings in Section V, except as follows: —cn= —Ri— % —RiT—
b. Set main TIME/DIV control to 1 uSEC posi- install retainer ring, . 3 I“C“" A iz
tion. Coupling (channel A) ........... O 5011 5 -_'-‘é —RA7 — —hn— o
h. Position slotted portion of open rotor sections LY D TIME DIV i ittt ettt a it n e bt s raresrbareeararnsonarasrs 10uSEC Ty G (_j
¢. Setdelayed TIME/DIV control to OFF position, s noted in step b, BT ART .. e s e midrange — 5 —cr—
Homiz dis Doy oo it i i et i e i i e e e e e MAIN —cu- —R3— SIMP3
d. Remove TIME/DIV shaft by pulling through i. Reinstall assembly AY in instrument,. TRIGGER LEVEL (main) ............... o h e e e e e e stable display —R5—
front panel of instrument. ' 2 @
i. Reinstall TIME/DIV shaft and knob assembly, 2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). TR
e. Remove A9 by gently rocking nssembly toward A ,,
rear of instrument to disconnect it from two connectors. 3. Connect square-wave generator 50-ohm output to Model 1742A channel A INPUT connector. - ce= o= ‘i’ —cy— g I
TROUBLESHOOTING - —m= : 2%
f. To replace, reverse removal procedure. 4. Adjust square-wave generntor output for 6 divisions of signal amplitude (.6 V) at 5 kHz. , - ¥ I
. If trouble is isolated to Delayed Sweep Assembly A, use T I EE I .
TIME/NMV SWITCH MAINTEMANCE the waveform and de voltages indicated on the sche- 1 XA10 I
To service the TIME/ DIV rotor switch on A9 proceed as matic to isolate the problem to a particular stage or
follows: component.
’ | | A9
) A IL A B c D E F
TN AEF fGrio | REF |erwo|[ REF | GrD | REF FgrRiD| REF | GRID
pEsi6 | Loc | oesic | uoe | oesie fuoc | oesie floc | oEsie | Loc
<1 B2 | c1s A2 | a7 B2 | RI13 F1| R2s c3
c2 F3| cm 831 Rl B1 | Ria €3] R25 A3
ca E3 | cR2 83| m2 83 | Ris 3| R27 A3
ca pa| u R3{ R3 B2 | RIG €3 | A28 E-2
ce a2| Pt ca| R4 83 | m17 3| simP1  c3
c7? 82| o 83| ms g2 | R E3| sIMP2  C3
ca c2]| o2 83| Re B-2 | RI9 E-3| S1MP3 D2
Q 5VDIV co cz2| a3 a2 | R? 83 | R20 83! s1mMpsa  pa
cogdle mim mimomiu, 8
cia A2 Q6 B2 | RIZ F-1 { R23 A2

Figure 8-33. Waveforms for Service Sheet 11
Figure 8-34. Delayed Sweep, A3, Component Identification
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Figure 8-35.
Service Sheet 11, Delayed Sweep Generator
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SERVICE SHEET 12
THEORY OF OPERATION

Harizontal Preamplifter. The herizontal preamplifier con-
verts the single-ended sweep(mainordelryedlor AVS B
signal to o differentinl signal suitable for driving the
horizontal output amplifier. The preamplifier provides
sweep gain adjustment (X1}, sweep magnification ad-
justment (X10), horizontal position, horizontal beam
finding control, and X10 magnification centering,

Transistor ATQ22 is a shunt feedback stage that level
shifts the sweep ramp and drives differential amplifier
ATQ23/ ATQ2T. Transistor AT(}26 provides tempera-
ture compensation for A7022, Horizontal POSITION
control R11 drives A7Q26. MAG CENTER control
ATRLIOL anlso dnives A7TQ26 when MAG X10 switch
ATS10 is engaged. Transistors A7Q24, A7Q25 and
AT are current sourees, ATQ2Y acts us a collector
lToad for AT22, ATQ25H and A7Q34 are emitter toads for
ATQ23 and ATQ27. The X1 gain is calibrated by ATR93.
MAG X 10 control is calibrated by ATRILT.

When BEAM FIND switeh A1251 is pressed, voltage at
the bases of ATQ25 and A7Q34 is lowered. This de-
crenses the amount of current available to the output
amplifier and prevents it from driving the trace off
screen.

Horizonlal Quput. Amplifier All is a differential shunt
feedbuck amplifier. Current required by A7()23 is sup-
plied through A11R4. This determines the voltage that
drives one horizontal deflection plate through ALLRT7,
Current required by A7Q27 issupplied through AT11R21.

' \"l il I . A '

Transistors ALLQT, ATTQL ALIYS, and AV are
emitter foliowers that provide a high impedance for
each side of the amplifier. High-speed hinearity is
controlled by a lag network at the input to each side of
the amplifier. Resistar AUFRID cuntrols one side, while
ALLRIS controls the other. huch side of the ovutput
amplifier can swing from approximately +8 volts to
=11 volts,

REMOVAL PROCEDURE

Assembly A7 Removal: (see Serviee Sheet 8

Assembly All Removal:

To remove assembly Al proceed as fullows:
a. Disconnect () and (9 wires from AL

b, Hemove Al from ronnector by first pulling top
of A1l awny from assembly AT and then pulling buttom
of All.

¢. To reinstall, reverse removal procedure.
TROUBLESHOOTING

If no horizantal defleetion enn be obtained under nor-
mal sweep conditions, the problem may he vither in the
time base or in Horizontal Output Assembly ALl To
quickly determine which is at fault, put the osctlloscope
inthe A VS B maode and conneet o 1-kHz sine wave te the
chinnel B input. If horizontal deflection is present, the
horizontal amplifier (and sync amplifier} are opernting
properly, and the problem is in the time base. If no
horizontal dedlection occurs, assembly All is probahly
defective.

Llw ol ikl 0 IR " | IR "

[

ol il i 1.

DC VOLTAGE MEASUREMENT CONDITIONS
SERVICE SHEET 12

Set front-panel controls in aceordance with initial control settings in Section V. except as tollows:

Sweepmode ... e e e e et
Spot centered on CRT,
BEAM INTENSITY ... e e e e barely visible spot

All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those
indicated si.ould be considered normal.

V/AVEFORM MEASUREMENT CONDITIONS
SERVICE SHEET 12

Set front-panel controls in nccordance with initial control settings Sectiun V, except as follows:

Coupling (channel A) .o o e i e e e ey 5010
TRIGGER LEVEL (main) ... i ieiaiee v enns e

Set monitor vscilloscope TIME/DIV and VOLTS/ DIV controls as indicated under waveformis).
Connect square-wave generator 50-ohm output to Model 1742A channel A INPUT connector.

Adjust square-wave generntor output for 6 divisions of signal amplitude (.6 V) at 5 kHz.

7,&

AT

Oy == OV =--

20 v/ov
S mSEC/DIV

Q B V/DIV
5 mSEC/DIV

IOV =

20Vv/DIV 1743A-012:01-03-77

5 mSEC/DIV

Figure 8-16. Waveforms for Service Sheet 12
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SERVICE SHEET 13
THEORY OF OPERATION

The gate Schmitt cireuit, ATQ28 - ATQH2, provides Gate
Amplifier Assembly A12 with main and delayed gate
signals. The Schmitt circuit is controlled by horizontal
mode switch A7S3. [t is set by the first positive control
pulse and resets on the first negative control pulse. In
main sweep operntion, the gate follows the main sweep,
In ATIME operation, the gate follows the delayed
sweep. In mixed operation, the gate is started by the
main sweep and terminated by the end of the delayed

8-28

Model 17424

sweep. The pate Schmitt also furnishes the main aned
delayed gate vutputs to rear panel BNC eonnectors for
external ase (Serviee Sheet 2),

REMOVAL PROCEDURE

To remove nssembly A7 see Service Sheet 8.
TROUBLESHOOTING

Troubleshooting the gate Schmitt circuit should present

few probiems to the technician. [F input signals are
present, fullow signals theough the individual circuits,
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Figure 8-40.

Service Sheet 14, Interconnact Assembly
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SERVICE SHEET 15
THEORY OF OPERATION - OPTION 101 ONLY

Option 101 provides the capability of using the Maodel
1742A to present Jogic state display information from u
logic state anlayzer such as the HP Model 1607A. State
display inputs ore provided by input BNC connectors
J8, JJ9, and J10 on the rear panel of the Model 1742A.
With Option 101, the A VS B horizontal display mode is
omitted and repluced by the state display mode push-
button.

Option 101 incorporates the following changes to the
standard Model 1742A:

a. Standard Interfuce Assembly Al is replaced
with Option 101 State Display Interface Assembly A1,
Three wires from this nssembly to the rear panel provide
inputs from a logic state analyzer. Two wires from Al
are soldered to option inputs on Horizontal Sweep
Assembly AT (Service Sheet 12}, Two more wires from
Al4 are soldered to Vertical Preamplifier Assembly Al
{Service Sheet 5).

b. Four ciodes, ATCR17-ATCR20 are enabled to
assembly A7.

¢. Two resistors, AJR142 and A3K143, are ndded
to assembly A3, and AJCR2) is moved to a new position
on A3 (Service Sheet 5), Components A3CT77, ASCR28,
A3Q21, A3R139, and A3RI140, which are nssociated
with A VS B vernier control, are omitted from assembly
A3 for Option 101.

When the STATE DSPL button is engaged, switeh
ATSAD (labeled A VS B on schematies) performs the
following functions: The main sweep is fopeed to single
sweep. The horizental prenmplifier is disabled. Chon
nels A and B of the vertical preamplifier are shut off,
The trigger view amplifier is turned on. The gute
Schmitt on assembly A7 is forced on, and control of the
gate is from the rear panel Z-axis input J5,

Option 101 circuits on assembly Al vperate as follows:
The gate is blunked by a positive signal to the rear-pane|
Z-axis input from Model 160TA Logie State Analvzer
When the state display mode is selected, the line lubeled
A V8 B control on the interface board is furced to
ground, turning AL4QT off, When the Z-oxis input goes
positive, the cathode of ALICRY, which drives the chop
blanking line, goes positive and blanks the gate,

araphase amplifter ALIQY ALIQH amplities the hori
zontal input from J9 on the rear panel and drives
Horizontal Qutput Assembly All through diodes
ATCR1Y nd ATCR20, The A VS B ground level signal on
the anodes of AVCRT and ALICRS back bins the diodes
and permit the paraphase amplifier to drive the output
stage.

Paraphase amplifier AT4Q2/A LI amplifies the vern
cal input from J10 on the rear panel. The A VS B ground
level signal turns off ALICRS and AVICRE and enables
this paraphase amplifier. The colloetors of A1LIQ2 and
AT drive ASRUAZ and ABLT#3 The trigper view
amplifier is enabled in this moue, and the vertical state
display signal drives the delay line theough the trigper
view amplifier. Gain and position of the vertienl and
horizontal sections are controlled from the logic state
anlayzer.
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SERVICE SHEET 16
THEORY OF OPERATION

The tir  interval decoder nssembly praduces the delay

The output of STOP control buffer A17U2 s nlko applied
to inverting amplifier A17U4. The output of A17TUM is
applied theough A17QR to o voltage-divider network
consisting ¢ f A1TRA1-A17R60. This voltage-divider net-
work is connected to different position of the TEIME/

f. Clean and lubrir ate contacts on circuit hoard
and rocors as deseribed in Section VI, paragraph 8-20,

g. Place rotor sections on circuit buard and re-
install retainer ring.

U8 and U9 are TTL {T?L).

Amplifter Voltages:

Model 1742A

compitia ot signal used in conjunction with the main DIV switeh A1751. Outpuat from the TIME. DIV switch Ul Vo=V =0V :
trigger signnl o arm the delay trigger gencrator is applied to ATIME OUT connectors on the rear panel. h. Puosition slotted portion of open rotor section as
{Service Sheet 10) and the analoyg voltage that is applied SIGNAL OVERLAY (AT=0) potentiometer R2 is used to noted in step b, Vin s = (=} Vi of START control
to the rear-panel ATIME OUT connectors, halonee outputs from the START and STOP potentio-
meters. i. Reinstall A17 in instrument. I YRR - (] - 0
The NAND gate cireuitry of AL7UR controls the D input U2 V= Vo= 172 V5 2 Eé EEE’ ::22: / __
to filp-flop ATTUQA, When the instrument is operatedin REMOVAL PROCEDURE ;. Reinstall TIME/DIV shaft and knob assembly, NCOR AR —R48— —R40 - T ca-
any vertical mode other than ALT, the ALT CONT O Vo= Von B —has— cs 0 —n26— 7
signal is high, holding the output of ATTURB high Remove assembly A17 as follows: TROUBLESHOQOTING u? .C :2‘;: @ @
(through ALTUSA). The high from A1 TURB is applicd to Vimo= Vo 1 # (— Vo 3) B —R3-
an input on AL7URC, The other input to A1TURC is from n.  Loosen hex screws on three TIME DIV shaft Varying the START and STOP controls will allow 3 —R13— —R29— —R3IT— —-243-
the ¢ output of flip-flop AL7USA (through AYTURD), collars, systematic checkout of the operationnl amplifiers and Ut V= V=0V e ~—RA- —Rl- — G~ :g:;:
This arrungement couses the output of AITURC to comparators. Voltages shown on the schematic are :::3: - —RI2— —R25— 0
alternately po high and low after cach moin sweep b.  Set main TIME DIV control to 1 4SEC, referenced to ground, Q8 Vop=1{-— V... of STOP control | —he— ~R11— —R19— —RE0—  —RMW- o | |
. . P . . —_—Nd— —R7T— =—=HIf~ — 50 —
tprovided the DISPLAY ENABLE signnl is not low). —R¥we —Ré— _pyr— T Rss o]
Flip-flop ALTUYA is clocked at the start of ench main ¢, Set delayed TIME/ DIV control to QOFF, of U | Ye) —Ri6— —RS7— o
sweep hy the ALT DRIVE signul which turns A17Q13 ez @ —RS6 —
on nnd off. d. Remove TIME DIV shaft by pulling through 2 vl | fus s - A
front panel of instrument, —RS— __pa—

In the ALT mode of operation, the ALT CON'T signal —R21— TR
goes low, holding the outputs of AITURA and AL7USRD e. Disconnect two squiare-pin wires to rear-panel — a2 ——R5 ]
high. The output of A1TURC is now controtled by the ATIME OUT connectors at Al7, .
START CHAN ON-OFF signal. The START CHAN ==L XATPS 5]
ON OFF signal is high when channel A is selected nnd f. Disconnect square-pin wires (3}, {4), and (96, 1
low when channel B is selected. The  and € outputs of _.J l_.l
ALTUSA are applied to transistors A17QT and A17Q0 £ Remove nssemblics A8 and A17 by pulling from .
alternately turning them on and off. When conducting, connecturs on assembly A7, Al17
each transistor enables aither diode gate AITCRS or )
ALTCRA. For example, when A17QY conducts, it for h.  Unsolder bare wire fram AS, A B C D E F
wird biases ATTCRY, allowing AITUTQY to conduct,
This turns off ATTUTQL, which turns on AFTQY. The . Bisconnect AB and A17 by removing standofl
voltage applied to the base of ALTUTQH is established und mounting screw, REF Jorio | REF |omol REF lomo| REF Foriol  Rer  Voro
by the position of START cantro) RE. ‘ pESIG | Loc | pESIG [ woC | DES6 | LoC | oEsi6 feoc | OESis | Loc

. To replace, reverse removal pracedure, <1 E2| R2 B1| R B-2 | Ra2 Fa| mes E-2
The main sweep signal is applied to the base of c2 F2| R3 B1| R2a 2| R4a F3| Rez B-3
ALTUTGN, Whpn' main sweep valtage slightly exoeeds 23 Ej g; ili :gg Eg ::g :3 :22 g::
the voltage applied to the base of ATTUTQL, A1TUTQH TIME/DIV SWITCH MAINTENANCE cb aA-3| R6 A2| R27 €2 | R46 B3| K&5 8-4
conducts, turning off AFTU7Q4 and turning on cE c-3| R7 B-2| R28 €3 | R47 84| RE6 A4
ATTUTQL ATTQY turns off, A1TQH) turns on, cousing Ta service the TIME BIV rotor switeh on nss , chs A3 he Y £3 1 Pas ol I <3

5 oll, son, $ A ; nssembly CR4 A-3| R9 A-3| Rao F-3] R49 84| W £-2

the DLY COMP signal to go high. This arms the delay A17, proceed as follows: CR5 B-4| R10 a3| mar F-31{ AS50 B4 uz F-2
trigper generntor (Nee Schematic 100, g;‘; Q_'; ::; g:g :g; Eg 2:; :g t:: Eg

. Remuove ALT as deseribed above, a4 B2 | R13 B3| R34 B3 | Rsa E2[ U? 5-3
On the pext sweep, ALTQ6 will bias AITCR on, turning as 821 R4 A-3| R3S E-4 | R54 E21 ua A2
on ALTUTQR and. again turping off A17U7TQL. The b, After removing A7, note onentation of slot in 3?, ::g ::2 2?3 23? E:; 222 §§ :i-;ps 2',2;
voltage applied to the base of A17TUT( is established rotor section of TIME DIV switeh. as F-3| R1? B2 | Rag F-3| Rs7 E2
by STOP contred R13 through START STOP summing a9 A4 RTB B-2 | R39 E4 | As8 E-2
amplifier ALTUS, The start signal developed by START ¢.  Remove metal retainer ring from rotor switch g:o ::; :;g gfg 2:? E:: :gg Eg

control R6 «through ALITUY) is apphlied as o reference
tevel to the non-inverting input on A17US. When the
main sweep voltage slightly exceeds that voltage ap- d. Check vontact area on cireuit board. If contoct
plied to the base of ALTUTQS, AL7UTQ0 again conducts, areit shows excessive wear, replace cireuit board.
turning off A1TUTQ37AL1TUTQ2. Again the DLY

COMP signal pgoes high arming the delaved trigger ¢, Cheek contitet on both rotor seetions. [ contacts
generator. show excessive wear, replace rotor section.

und separate two sections,
Figure 8-43. Interval Decoder, Al7. Component Identification
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MANUAL CHANGES

‘ - . MANUAL IDENTIFICATION ———
' Model Number: 1742A

Date Printed: July, 1978
Part Number; 01742-90903

This supplement contains important information for correcting manual ervors and for adapting the manual
to ingtruments containing improvemer..s made after the printing of the manual,

To use this supplenyant:
Make all ERRATA corrections.
Make all approp:iate serial number related changes indicated in the tables below,

== Serial Prefix or Number == Make Manual Changes e e Serial Prefix or Number mup— Make Manual Changes
1840A 1
1919A 1,2
2021A 1,23
2305A , 1,234

@
‘ A NEW ITEM
CHANGE 1
Page 3;-0,

Change NOTE for controls €1 and €5 as follows:

NOTE: In TRIG'D, the 1742A provides conventianal delayed sweep with a single marker
controlled by the 10 turn stop controt @. Qutput from ATIME OUT connectors (or DMM
on Option 034} in TRIG'D will indicate the position of the STOP control €D. notthe time
interval being displayed.

NOTE

Manual change supplements are revisod s often as necessary to keep manuals as current and accurate us poasible. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from el HP offices. When
requesling copies quote the manual identification Information from your supplement, or the model number and print date from the

title page of the manual, .
. I N J

1 February 1983
Page 1 of 4

HEWLETTEPACKARD

Printed in U.S.A.
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n
Model 1742A 01742-90903
CHANGE 1.{CONT'D)
Table 6-2, .
Change: A10 HP Part No. and Mir Part No. to 01740-66565 (2 places).
Add: A10CR9 HP Part No. 1801-0040, DIQDE-SWITCHING 30V 60MA 2NS DO-35, Mfr Code 28480, Mfr Part
No. 1901-0040.
Figure 8-30,
Change Schematic 9 as shown below:;
HIS SCHEMATIC
T {6) <3 \
~18VF (A}
)
e <. ),
o0 100k S*T <8
) : > 10 ANS
(}—E—wz)i__r_ .
o \ I3
TIME/DIV
VERNIER | |® @
{5
13) o
Zx [2TINE] <1
03§ ’ o PIO W3
P/OSl) N
[,
4 ['s S |
OFF
| @
+5Y
cAl
pi
A
Figure 8-32, wl @

Change Schumatic 10 es shown below: -

PI0 $1D P/0 A10
WEEP | O — — - — =
AFTER O- Ot +5VF
DELAY -15VF TRIGOD
AUTO
S0
< 15K
¥5VF
70 OSE




Model 1742A ‘ 01742.90803

CHANGE 2

Figure 6-1. {Sheet 1 of 2},

Add:; to H4 Where Used entry; CRT SHIELD ({2), '

Add: to H24 Whare Used entry; CRT SHIELD (2).

Add: 146, SCREW-MACH 6-32 .31 2-IN-LG PAN-HD-POZI, HP PART NO. 2380-0195, CRT SHIELD (2).
Tabla 6-2,

Change: L2, HP and Mfr Part Nos. to 01336-66002,

Change: MP85, HP and Mir Part Noa. to 01740-60602.

CHANGE 3

Change: A3, HP Part No. and Mfr Part No. to 01740-66567,

Change: A3(OPTION 101), HP Part No. and Mir Part No. to 01740-66579.
Change: AB, H® Part No. and Mir Part No. to 01740-66572,

Change: A7, H?® Part No. and Mir Part Ne. to 01743.66518.

Change: AZ(OPTION 101), HP Part No. and Mfr Part No. 10 01743-86519,
Change: AB, HP Part No. and Mir Part No. to 01740-66568.

Change: A9, HP Part No. and Mfr Part No. to 01740-66566,

Change: A11, HP Part No and Mfr Part No. to 01740-66564.

Change: A12, HP Part No. and Mfr Part No. to 01740-66582.

Change: A13, HP Part No. and Mifr Part No. to 01740-66564.

Change: A15, HP Part No. and Mfr Part No. to 01740-88570.

Change: A1ti, HP Part Ho. and Mir Part No. to 01740-66563.

Change: A1, HP Part No. and Mifr Part No, to 01742-66502.

Change: T1, HP Part No. and Mir Part No. to 9100-2619.

Change: W3, HP P: it No. and Mfr Part No. to 01742-61602.

Change: W7, HP Part No. and Mfr Part No. to 01743-6. 711,

Change: W8, HP Part No. and Mir Part No. to 01743-81609.

Change: A3P2, HP Part No. and Mfr Part No. to 1261-5346.
Change: A3P3, HP Part No. and Mir Part No. to 1251-6149,
Change: A3P4, HP Part No. and Mfr Part No. to 1251-6149,

Change: ASXA3, HP Past No. and Mfr Part No. to 1261-6137.
Change: A7P2, HP Part No. and Mir Part No. to 1251-6009.
Change: A7P3, HP Part No. ..nd Mir Part No. to 1251-5348.
Changs: A7P4, HP Part No. and Mfr Part No. 10 1261-6144.
Change: A7P5, HP Part No. and Mfr Part No. to 1251-8012,
Change: A7P6, HP Part No. and Mir Part No. to 1251-6009.
Change: A7P7, HP Part No. and Mfr Part No. to 1261-8146,
Add: A7XA9, HP Part No. 1261-6006, CONNECTOR 12-PIN F POST TYFE, Mir Code 28480,
Mir Part No. 1251-8008.
Change: ABXA7, HP Part No. and Mfr Part No. to 1251-6136.
Change: ASP1, HP Part No. and Mfr Por: No. to 1251-6105.
Change: A11XA7, HP Part No. and Mfr Part No. to 1251-6001.

Change: A12P1, HP Pant No. and Mir Part No. to 1251-3898.
Change: A12XA186, HP Part No. and Mfr Part No. to 1261-6007.

Change: A13XA3P3, HP Part No. and Mir Part No. to 1261-6014.
Change: A13XA3P4, HP Part No. and Mfr Part No. to 1251-6014.

Change: A156XA12, HP Part No. and Mir Part No. 10 1251-6136.




Model 1742A = 01742-90903

CHANGE 3 {CONT'D)

Add: A16C21, HP Part No. 0160-E028, 1, CAPACITOR-FXD .1 UF 600 VOC CER, Mfr Code 72982,
Mfr Part No, 8141-500-X7R0-101K.
Add: A16C22, HP Part No. 0180-3670, 5, CAPACITOR-EXD .1 UF 200 VDC CER, Mfr Code 72982,
© MIr Part No. 8131-M212-651-104M.
Add: A16C23, HP Part No. 0160-3670, CAPACITOR-FXD .1 UF 200 VDG GER. Mfr Code 72982,
Mifr Part No, 8131-M212-661-104M.
Add: A16C24, HP Part No. 0160-3670, CAPACITOR-FXD .1 UF 200 VDC CER, Mfr Code 72982,
~ Mir Part No, 8131-M212-851-104M.
Add: A1BC25, HP Part No, 0160-3670, CAPACITOR-FXD .1 UF 200 VDC CER, Mir Code 72982,
Mir Part No. 8131-M212-651-104M.
Add: A16C26, HP Part No. 0160-3670, CAPACITOR-EXD .1 UF 200 VDC Cer, Mfr Code 72982,
Mir Part No, 8131-M212-661-104M.
Change: A16P1, HP Part No. and Mfr Part No. to 1251-8008.
Change: A16P3, HP Part No. and Mir Part No. to 1251-6009,
Change: Ai6P4, HP Part No. and Mir Part No. to 126 -5346.

Section VIII. Schematic 2,
Add: €C21:to T1 across pins 1 and 2.
Add: €22 to T1 across pins 3 and 4.
Add: C23 to T1 across pins 11 end 12.
Add: C4 10 T1 across pins 9 and 10.
Add: Ci!5 10 Tt across pins 7 and B.
Add: C:)6to T1 ecross pins 5 and 6,

A CHANGE 4

Page 6-b, Table 6-2. Replaceable Parts.
Change: A4 HP and Mfr Part No. to 01740-61633.
Change: A8 HP and Mfr Fart No. to 01740-68593.
Change: A9 HP and Mir Part No. to 01740-66592.

Paga 6-12, Table 6-2. Replaceable Parts.
Change: A5 HP and Mfr Part No. to 01740-61633,

Page 6-17, Table 6-2. Replaceable Parts,
Change: A8 HP and Mfr Part No. to 01740-66593.

Page 6-18, Table 6-2, Replaceable Parts,
Change: A3 HP and Mfr Part No. to 01740-68592,
Change: ASRB to HP and Mir Part No. 0761-0011, RESISTOR 3.3K 5% 1W MO TC=0+200. Mér Code 28480,

Page 6-13, Teble 8-2. Replaceable Parts.
Change: ASU1 to HP Part No. 1826-0311, IC OP AMP GP 8-DIP-P PKG, Mfr Code 04713, Mir Part
No. MLM201APY,
Delste; A9OXU1.

Page B-25, Schematic 11.
Change: ASRb5 to 3300 ohms.
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