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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 calibration measurements are traceable
to the United States National Bureau of Standards, to the extent allowed
by the Bureau's calibration facility, and to the calibration facilities of other
International Stundards Crganization members.

WARRANTY AND ASSISTANCE

This Hewlett Packard product 8 warranted against defects in materials
and workmanship for a penod of one year from the date of shipment.
‘The cathode-ray tube (CR’I‘) in ‘the instrument and any replacement
CRT purchased from HP are also warranted against electrical failure
for a period of one year.from the date of shipment from Colorado Springs.
BROKEN TUBES AN 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 prov1ded they are returned -

to Hewlett-Packard, and provided the preventive mamtenance procedures
in this manua) are fo!]owed Repalrs recessitated by misuse of the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT.LIMITED TO, THE
IMPLIED WARRANTIES OF MFRCHANTABILITY AND FITNESS

- FOR A PARTICULAR PURPOSE, HEWLETI‘PACKARD IS NO’I‘:

- LIABLE FOR CONSLQUENTIAL DAMAGES

Serv:ce contracts or cuatomer assxstance agreements are avall&ble for '

- Hewlett-Packard products. T
For any aAssistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are prowded at the back of this manual.
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MODEL 1743A
OSCILLOSCOPE

(Iﬁcludlng Options 001, 090, 091, 096, 101, 102,
580, 200, 301, 902, 906, and 910)

' SERIAL NUMBERS

This manual applies directly to instruments with serial
numbers prefixed 1811A.

’

) With changes described in Section VII, this manual also
applies to instruments with serial numbers prefixed
1708A, 1740A, 1748A. :
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SAFETY SUMMARY K

The foowing general safely precautions must be oboerved during all phases of operslion, service,
and repair of this Instrument. Faliure to comply with these precautions or with specific warnings
elsewhere In this manual vioiates salety standards of design, manufacture, and Intended use of the
instrumen?!. Hewlett-Psckard Company assumes no llablilty for the cusiomer’s fallure to comply
' with these requirements. )

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrumen! chassis' and cabinet must be connecled to an eleclrical
ground. The instrument is equipped 'with a three-conduclor ac power cable. The power cable
must either be plugged into an ‘approved three-contact electricat outlet or used with a three-contacl
to two-contact adapter with the grounding wire (green) firmly connected to an electricai ground
(safety ground) at the power oullet. The power jack and mating plug of the power cable meet
International Electrotechnical Commissi‘on (IEC) safety standards.

' DO NOT OPERATE N AN EXPLO.:IVE ATMOSPHERE

Do not operate the instrument in the presence ot flammable gases or fumes. Operation of any
electrical lnstrument in such ar environment consmutes a definite safety hazard,

KEEP AWAY FROM LIVE CIRCINTS.

Operatlnc personmel must not remove instrument  rovers. .Component replacement end internal
adjustments must be made by qualified mainlenance ‘personnel. Do not rep!ace components  with
power cable connected. Under cerlain condmons dangarous voltages may exlst even with the
power cable removed. 'To avond m;unes, always disconnect power and dlscharge circuits before

touching them.
1

DO NOT SERVICE OR ADJUST ALONE.

Do not altempt internal service or adlustment unless another person, capable of renderlng lirst aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Calhode-ray Tube (CRT) causes a hngh vetocaty scaltering of glass fragments (implosion).
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall
be done only by qualified maintenance personnel usmg approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTHUMENT

Because of the danger of introducing additionat hazards, do not install subshlute parts or perform
any unauthcrized modification to the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Office lor service and repair 1o ensure that salely features are maintained.

DANGEROI:IS PROCEDURE WARNINGS.

Warnings, such as the example below, precede polentially dangerous procedures throughout this
manual. Inslructions contained in the warnings must be followed. .

Dangerous vollages, capable of causing death, are present in this Instrument.
Uae exireme caution when handling, testing, and adjusting.

SS§21/76
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Model 1743A

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1.2, This Operating and Service Manuva! contains
information required to install, operate, test, adjust,
and service the HP Model 1743A Oscilloscope. A sep-
arate Operators Guide is also supplied with 1743A. It
should be kept with the instrument for use by the
operator.

1.3. Listed on the title page of this manual is a
Microfiche part number. This number' can be used to
order 4- by 6inch microfilm transparencies of the
manual. Each microfiche contains up to 96 photo-
duplicates of the manual pages. The microfiche pack-
age also includes the latest Manual Changes supple-
. ment,

1-4. SPECIFICATIONS.

1.-5. Instrument specifications are listed in table 1-1.
These specifications are the performance standards or
limits against which the instrument is tested. Table
1-2 lists supplemental characteristics. Supplemental
characteristics are not epecifications but are typical
characteristics included as additional information for
the ueer.

1-6. INSTRUMENTS COVERED BY THIS
MANUAL.

1-7. Attached to the instrument is a serial number
tag. The serial number is in the form: 0000AQ0000.
It is in two parts; the first four digits and the letter
are the serial prefix and the last five digits are
the suffix. The prefix is the same for all identical
instruments. The suffix, however, is assigned sequen-
tially and is different for each instrument. The con-
tents of this manual apply lo instruments will; the
gerial number prefix{es) listed under SERIAL NUM-
BERS on the title page. ’

1-8. An instrument manufactured after the printing
of this manual may have a serial number prefix that
is not listed on the title page. This unlisted serial
number prefix indicates the instrument is different

from those described in this manual. The manual for

this newer instrument is accompanied by a Manual
Changes supplement. This supplement contains
"change information” that explains how to adapt the
manual to the newer instrument,

19. 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 Manua!
Changes supplement. The supplement for this manual
is identified with the manual print date and part
number, both of which appear on the manual title
page. Complimentary copies of the supplement are
available from Hewlett-Packard.

1-10. For information concerning a serial number
prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest
Hewlett-Packard office.

1-11. DESCRIPTION.

1-12. The Model 1743A is a dual-channel, dual.
delayed aweep (At) oscilloscope with a built-in 100
MHz crystalcontrolled counter, and a 5digit LED
display providing direct digital readout of time inter-
val measurement. The A TIME mode of operation is
used for making accurate time interval measurements,
including transition time, pulse width, period, and
bropagation delay, Time interval measurements can
be made between two events on channel A, two events
on channel B, between an event on channel A and an
event on channel B, or belween the trigger view wave-
form and channel A or channel B.

1:13. The accuracy of measurements and the versa-
tility of the instrumen: present capabilities beyond that
provided by other oscilloscopes. For example, the
1743A can be operated with a horizontal sweep apeed
of 0.5 us/div and, by using its calibrated vernier, the
mainsweep window size can be extended to 1.5 ua
while mzintaining & ¢} ns accuracy and £100 pa resolu-
tion. The instrument will always provide an accuracy
of 2% for intervals of 5 ns und 1% accuracy for 10 ns
intervals for sweep speeds as slow as 1.5 us/div.

{

1-14. The dual-chennel, dcto-100 MHz vertical
deflection system has 12 calibrated deflection ranges
from 5 mV/div to 20 V/div. A maximum sensitivity of
1 mV/div to 40 MHz is provided on both channels
by means of a 5X vertical magnification. Selectable
input impedance of either 50 ohms or 1 megohm
allows you to select the impedance that best meets
your measur-aent application. The horizontal deflec-.
tion system hus calibrated sweep rates from 2 s/div
to 0.05 us/div and delayed-sweep rates from 20 ms/
div to 0.05 ps/div. A 10X magnifier expands all
sweeps by a factor of 10 and extends the fastest sweep

. to 5 ne/diy,
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1-15. In alternate or chop meode, & trigger-view con-
trol will display three signals: the trigger signal, chan-
nel A signal, and channel B signal. This permits
correlation of time between the trigger signal and the
channel A and channel B signals. In trigger-view
operation, center screen represents the trigger thres-
hold point and allows the viewer to see the triggering
level location. With A VS B control, an X-Y mode of
operation is possible; channel A input (Y.-axis) is
plotted versus the channel B input (X-axis).

1-16. The 1743A uses the two-marker (At) technique
for time interval measurements. This technique elim-
inates graticule counting by simultaneously displaying
the beginning and epding portions of the time interval.
In addition, the {743A does not require the operator
to use the CRT {ur quantitative measurements (time).
Instead, the CRI' becomes & null indicator and all
pertinent data uin be obtained from un LED display.

1-17. OPTIONS.

1-18. Standard options are modifications installed on
HP instruments at the factory and are available on
request. The following options extend the usefulness
of the 1743A:

OPTION 001 (U.S. only): Supplies a fixed ac power
cord in place of the standard detachable power cord.
Instead of the detachable cord, Option 001 has a power
cord adapter plate (HP Part No. 01720-03201), a fixed
power cord (HP Part No B120-1202), and associated
hardware, .

OPTION 090: Omits the two Model 10041A divider
probes normally supplied as accessories. Other probes,
listed under Accessories Available, may be specified.

OPTION 091: Replaces the two standard Model
10041A divider probes with two Model 100424 divider
probes.

OPTION 096: Replaces the two standard Model 10041A
divider ~robes with two Model 10006D divider probes.

OPTION 101: Option 101 is designed for optimum per-
formance with HP Model 1607A Logic State Analyzer
to provide both digital logic state and analog electrical
analyses. (Refer to Section VI for e list of replace-
able parts and to Section VIII for Option 101 circuit
details.)

1-2 !
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OPTION 102: Option 102 is Option 101 with an addi-
tional special adapter plate (HP Part No, 5061-1213)
for attaching the 1743A and the 1607A instruments
together as a single unit.

OPTION 580: Instrument is shipped with CSA label
indicating compliance with CSA Bulletin 5568.

OPTION 910: Standard instrument is shipped with two
Operating and Service Manuals,

AC POWER CORD OPTIONS. Refer to Section 11 of this
manual for ac power cord options available with the
1743A.

1-19. ACCESSORIES SUPPLIED.

1-20. The following accessories are supplied with
the 1743A:

One Blue Light Filter, HP Part No. 01740-02701

One Front-panel Cover, HP Part No. 5040-0516

One AC Power Cord, HP Part No. 8120-1521

One Vinyl Accessory Pouch, HP Part No.
1540-0292

Two 10:1 Divider Probes, HP Model 10041A

1-21. EQUIPMENT AVAILABLE.

1-22. The following items are available for use with
the 1743A:

HP Model 197A with Option 008 QOscilloscope
Camera '

HP Model 10376A Camera Adapter (not re-
quired for HP Model 197A with Option 008)

HP Model 124A Camera

HP Model 10491B Rack Mount Adapter

HP Model 10140A Viewing Hood

HP Model 10173A RFI Filter

HP Model 10002A 50:1 Divider Probe

HP Model 10004D 10:1 Divider Probe

HP Model 10007B 1:1 Probe

HP Model 10020A Resistive Divider Probe Kit

HP Model 10042A 10:1 Miniature Divider Probe

HP Models 1001 A, 1002A and 1114A Testmobiles

1-23. RECOMMENDED TEST EQUIPMENT.

1.24. Equipment required to test and maintain the
1743A is listed in table 1.3 of this manual.
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Table 1.1, Specifications

VERTICAL AMPLIFIERS (2)
Bandwidth and Rise Time at all deflection factors
from 0°C to +55°C.

BANDWIDTH: 3 dB down from 8 div reference signal.

DC-Coupled: dc to 100 MHz in both 500 and 1 M2
input modes.

AC-Coupled: approx 10 Hz to 100 MHz; | Hz with
10:1 divider probes.

BANDWIDTH LIMIT: limits upper bandwidth to ap-
prox 20 MHz.

RISE TIME: <3.6 ns, measured from 10% to 90%
points of a 6 div input step.

DEFLECTION FACTOR

Ranges: 5 mV/div to 20 V/div (12 calibrated posi-
tions}in 1, 2, 5 sequence, accurate within 3%.

Vernler: continuously varinble between all ranges,
extends maximum deflection factor o at least
650 V/div. UNCAL light indicates when vernier

. i8 not in the CAL position.

POLARITY channel B may be inverted (front-panel
" pushbutton).

INPUT RC {selectable)

AC or DC: | MQ 2% shunted by approx 20 pF.

50 Ohm: 5012 3%,

MAXIMUM INPUT

AC or DC: 250 V (dc + peak ac) or 500 V pp
ac (at 1 kHz or less).

500Mm:5Vrms. -

A+B OPERATION

Amplifier: bandwidth and deflection factors are un-
changed: channel B may be inverted for A—B
operation.

Diftarential (A—B) Common Mode: CMRR is at least
20 dB from dc to 20 MHz. Common mode signal
amplitude equivalent to 8 divisions with one vernier
adjusted for optimum rejection.

'JERTICAL MAGNIFICATION {X5)

BANDWIDTH: 3 dB down from B div reference signal.

DC-Coupled: dc to approx 40 MHz.

AC-Coupled: approx 10 Hz to 40 MHz.

RISE TIME: <9 ns ..neasured from 100 to 9% points
of 8 div input step).

DEFLECTION FACTOR: increases sensitivity of each
deflection factor setting by a factor of 5 with a
maximum sensitivity of ] mV on channels A and B.

TRIGGER SOURCE
Selectable from channel A, channel B, composite,
or line frequency. - '

CHANNEL A: all display modes triggered by channel
A signal.

CHANNEL B: all display modes triggered by channel
B signal.

COMPOSITE: all dlspluy maodes triggered by dis-
played signal except in Chop. In Chop mode,
trigger signal is derived from channe} A.

LINE FREQUENCY: trigger signal is derived from
power line frequency.

TRIGGER VIEW

Displays internal or external trigger signal. In Al-
ternate or Chop mode, channel A, channel B, and
the trigger signals are displayed. In channel A or B
mode, Trigger View overrides that channel. Inter-
nal trigger signal amplitude approximates vertical
signai amplitude, External trigyer signal deflection
factor is approx 100 mV/div or 1 V/div in EXT
+10. Triggering point is approx cenier screen. With
identically timed signals to a vertical input and the
Ext trigger input, trigger signal delav is <3.5 ns.

MAIN AND DELAYED TIME BASES

RANGES

Mein: 50 ns/div to 2 s/div (24 rnnges) inl 25
sequence,

Delayed: 50 ns/div to 20 ms/div (18 ranges) in 1, 2, 5
sequence.

Accuracy
Sweep Time/Div *Accuracy | Temp Range
X1 | X10
50 ns to 20 s 130 | 4% 0°C to +15°C |
t28 1 3% | +15°C to +35°C
3% | 24% | +35°C to +55°C
*Add 1% for 50 ms to 2 s ranges.

MAIN SWEEP VERNIER: continuously variable be-
tween all ranges, extends slowest sweep to at least
5 s/div. UNCAL light indicates whken vernier is
not in CAL position. TIME INTERVAL readout
accuracy is unaffected by vernier.

IFIER {X10): expands all aweeps by a factor

of 10, extends fastest sweep to 5 ns/div.

CALIBHATED SWEEP DELAY

DELAY TIME RANGE: 0 to 10 X Main Time/Div get-
tings of 100 na to 2 3,

DIFFERENTIAL TIME MEASUREMENT
ACCURACY

Accuracy: :0.002% of reading t1 count from +15°C
to +35°C; 20.005% of reading 21 count from 0°C
to +15°C and +35°C to +55°C.

Time Resolutlon of 1 Count:

Sweep Ranges/Div 21 Count Averages
0.5us, 0.2us, 0.1us :100 ps 10,000
Sus, 2us, lus tl ns 1000
50us, 20us, 10us 10 ns 100
0.5ms, 0.2ms, 0.1ms +100 ns 10

For mtervals greater than 0.5 ms, 1 count becomes
insignificent and the accuracy can be considered a
percent of reading.

e




General Information

Model 1743A

Table 1-1. Specifications (Cont'd)

Readout: 5-digit LED plus exponent,

Crystal Aging: 0.0005%/year.

DELAY JITTER: <0.002% (1 part in 50 000) of maxi-
mum delay in 2ach step from +15°C to +35°C;
<0.005% (1 part in 20 000) from 0°C to +15°C
and +35°C to +55°C,

TRIGGERING (MAIN SWEEP)

INTERNAL: dc to 26 MHz on signals causing 0.3
division or more vertical deflection, increasing to
1 division of vertical deflection at 100 MHz in
all display modes (required signal level is in-
creased by 2 when in Chop mode and by 5 when
X5 vertical magnifier is used). Triggering on Line
frequency is also selectable,

EXTERNAL: dc to 50 MHz on signals of 50 mV pp
or more increasing to 100 mV p-p at 100 MHz
{required signal level is inereased by 2 when in
Chop mode).

TRIGGERING (DELAYED SWEEP)

INTERNAL: dc to 25 MHz on signals causing 1 divis-
ion or more of vertical deflection, increasing to 2
divisions of vertical deflection at 100 MHz in all
display modes (required signal level is increased
by 2 when in Chop mode and by 5 when X5
vertical magnifier is used),

EXTERNAL: dc to 50 MHz on signals of 100 mV pp
or more incrensing to 200 mV p-p at 100 MHz

{required signal level is increased by 2 when in

. Chop mode.)

TRIGGERING (GENERAL)

EXTERNAL INPUT RC: apprux I M{ shunted by ap-
prox 20 pF,

MAXIMUM EXTERNAL INPUT: 250 V (dc + peak ac)
or 500 V p-p ac (at 1 kHz or less).

LEVEL and SLOPE '

Internal at any point on the positive or negative
slope of the displayed waveform.

External: continuously varinble from +1 Vto—1 Von
either slope of the trigger signal, +10 V to =10V

: in divide by 10 mode (+10).
COUPLING: AC, DC, Main LF REJ, or Main F REJ.

AC: attenuates signals below approx 20 Hz,
LF Reject (Main Sweep): nttenuates signals below
approx 4 kHz. .

HF Reject {Main Sweep): attenuates signals above
approx 4 kHz.

A VS B OPERATION

BANDWIDTH

Channel A (Y-AXIS): same as channel A.

Channel B (X-AXIS): dc to b MHz.

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

PHASE DIFFERENCE BETWEEN CHANNELS: <i°, de
to 75 kilz.

CATHODE-RAY TUBE AND CONTROLS

Z-AXIS INPUT (INTENSITY MODULATION): +§ V,
»H0 ns width puise blanks trace of any intensity,
usable to <10 MHz for normal intensity. Input R,
1kQ 10 Maximum input 20 V (dc + peak ac).

GENERAL

REAR PANEL OUTFUTS: main and delayed gates,
0V to >+2.5 V capable of supplying approx 5 mA.

AMPLITUDE CALIBRATOR (0°C to +55°C)

Output Vollage 1 Vppinto2l MQ| Accuracy:
(L1 V p-pinto 50 | 1%

Rise Time <().1 us

Frequency approx b kHz

POWER: 100, 120, 220, 240 Vac, £10%; 18 to 440 Hz;
100 VA max.

WEIGHT: net, 13 kg (28.6 1b)

OPERATING ENVIRONMENMNT

Temperature: 0°C to +35°C,

Humidity: to 950 relative humidity at +40°C.

Altituder to 4600 m (15 000 ft).

Vibration: vibrated in three planes for 15 min. each
with 0.254 mm (0,010 in.) excursion, 1s to 55 Ha.

Dimensions: see nutline drawing (table 1-2).

Tabl: 1.2, Supplemental Characteristics

VERTICAL DEFLECTION

VERTICAL DISPLAY MODES .
Channe! A; channel B; channels A and B displayed
alternately on successive sweeps (ALT); channels
A and B displayed by switching between channels

at an approximate 250 kHz rate with blanking

during switching (CHOP); channel A plus channel
B (algebraic addition); and trigger view.

DELAY LINE: input signals are delayed sufficiently
to view leading edge of input pulse without ad-
vanced trigger.

INPUT COUPLING: sclectable AC or DC, 508 (de),
or ground. Ground position disconnects input con-
nector and grounds amplifier input.

HORIZONTAL DISPLAY MODES
Main, Delayed, ATIME, mag X10, aud A vs B.

I
'




Model 1743A

Genera! Information

Table 1-2. Supplemental Choracteristics (Cont'd)

TRIGGERING

MAIN SWEEP .

Normal: sweep is triggered by internal or external
signal.

Automatic: bright baseline displayed in absence of

input signal. At approx 40 Hz, triggering is same as
normul, For stable triggering at approx 40 Hz and
helow, use Normal triggering.

Singte: automatically switches triggering to Normal
and the sweep occurs once with same triggering
as Normal; RESET pushbutton arms sweep and
lights indicator.

DELAYED SWEEP (SWEEP AFTER DELAY ONLY
WITH MAIN SWEEP TRIGGERED)

Auto: delayed sweep automatically starts at end of
delay,

NOTES: ‘

1. DIMENSIONS ARE FOR GENERAL
INFORMATION, IF DIMENSIONS
ARE REQUIRED FOR BUILDING
SPECIAL INCLOSURES, CONTACT
YOUR HP FIELD. ENGINEER.

{INCHES). '

)

. DIMENSIONS ARE INMILL (ETERS AND
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Trig'd: delayed sweep is armed and triggerable at
end of delay period,

TRIGGER HOLDOFF (Main Sweep): increases sweep
holdoff time in all ranges.

CATHODE-RAY TUBE AND CONTROLS

TYPE: Hewlett-Packard, 12.7 cm (5 in.) rectanguiar
CRT, post accelerator, approx 15 kV accelerating
potential, aluminized P31 phosphor,

GRATICULE: 8 X 10 div (1 div = 1 cm) internal,
non-parallax graticule, 0.2 subdivision markings on
major horizontal and vertical axes, with markings
for rise time mensurements, Internal floodgun
graticule illumination.

BEAM FINDER: returns trace to CRT screen regard-
less of setting of horizontal and vertical controls.
REAR PANEL CONTROLS: astigmatism and trace

align.
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Table 1-5,

i
J

Recammend.'c Test Equipment

,General Information

i

Instrument Recommended : Reqt-:-l-r;d' ‘ Required.
Type  Model Characleristics . , For
Digital HP Mode} J465A Accuracy: 0.1% A
Voltmeter, . '
Oscilloscope HP Model 1740A - Bandwidth: 100 MHz A |
! ‘ : 10:1 divider probe
Fungtion HP Model 3310A 1 kHZ to 500 kHz, 3 V p-p, A
Generator . Sine & Squnrew‘nves:
! ' S ! . Py
Signal HP. Model 3200B 105 MHz, 150 mV p-p PA
Generator ' ! . o ‘
Time-mark HP Model 226A Time Marks 2 8 to 5 ns' PA y
Generator | o o : !
LCR Meter  HP Model 13324, 20 pF rnnge A
Fast-rise  Customer's Rise tlme less than PA
Pulse ‘ Choice ' ' 500 ps by o N
Generator 4 . 50-ohm output . . ‘ .
: o o » Variablé amplitude ' \ '
’ R " Overshoot less than 3% ‘ .
RN |
DC Standard HFModel 7408 40 mV to 160V P.A [
’ i P Accumcy 0; 1% : , C
. . S . ! J . [
RF Voltmeter . HP Model 3406A.". Voltage (2 P. )
with 11063A 100 hlohm :nput Z. b
50-ohm Tee , ‘ I'
Note: P = l’erformnncé Tests; Az Adjuétment‘f’roc‘edurej' o §

16
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Made! 1713A

Installation

SECTIONH

INSTALLATION 3 '

-1.  INTRODUCTION.

‘ | i b » = ‘
2-2. This section provides installation instructions for

the Model 1743A, It also includes information about
iritial inspection and damuge ¢laims, preparation for
use, and repuckmg for shipment mfnrmntmn

INITIAL INSPECTION

O | WARNING' I ,

¢ To avoid hnmrdnuq electrical shock, do not

' perform electrical tests whentht-re are signs
of shipping. damage to any portion of the
front or rear panel or puter covers. Also, read
the Saféty Summary at the front of this
manual before mstallmg or opemhng the
‘mhtrumenl

2-4. Inspect the shipping container for damage. If the
shinping container or cushioning material is damaged,
it gheuld be kept until the contents oftheshipmenthave
been checked for completeness and the instrument has
been checked mechanically and electrically. Contents
of the shipiment should be as listed in the *“Accessories
Supplied' paragraph in Scetion L. Procedures for check-
ing eIectm‘al performnnce are givenin Section 1V. If the
contenm ire mppmp'(ele, if thereis mechanical damage
or 'defect, or if the oscilloscope does not pass the
Performance Tests, notify the nearest Hewlett-Packard
office. If the shlppmg contairer is dumagm\ or if the
cushmmng materia! shows signs of stress, notify the
carrier as well as the Hewletl»Pa\'knrd office. The HP
office will arrange for repair or kcpl.u:em?nt at HP
optlon wlthout waiting for clmm betllement \\

2.5. PREPARATION FOR USE. * * \ 1'
a

2-5. POW’ER REQUIREMENTS. The 1713A requires
power source nf 100, 120, 220 or 240 Vac, 210%, 18to 440
Hz, single phase, Power consumption is 100 VA (maxi-

'

CAUTION

Ins'titil‘l"lént"damagn may result if the line-
voltage sclection smtch is not correctly set

for the proper mput power source.
}

2-7. LINE-VOLTAGE SELECTION The instrument is

normally set at the'factosy for 120-V operation. To

" operate the instrument from any other ac power source,
. proceed as follows:

J

a. Disconnec? ac input power cord from instrument.
" b. Stand instrument on rear panel legs.

c. Through opering in hottnm cover, set power
heleutor 'switches to proper position for input power
source: Figure 2-1 shows switches set for 120-V opern-
tion,

d For 220-V/240-V input sources, replace rear-
panel fuse F1 with the 0.5 A slow-blow fuse supplied
with the instrament,

o, Connect 17434 power cable toinput power source.

G =—ump
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Figure 2.1. Line Voltage Selection Switch Settinys

2-8. POWER CABLE. This instrument is equipped with
a three-wire power cable. When connected to an ap-
propriate ac power receptacle, this cable grounds the
instrument cabinet. The type of power cable shipped
with eachinstrument depends on the country of destina-
tion. Figure 2-2 lists the part numbers (and associated
Option Numbers) for the power cables and plug con-
ﬁgl,mtinns available.

!
2-9.. REPACKING FOR SHIPMENT. .
2-10. If the instrument is to be shipped to a Hewlett-
Packard office for sevice or repair, attachatag showing
owner (with address), complete instrument serial num-
ber, and a description of the service required.

2-11. Use the original shipping carton and packing
matertal. I the original packing material is not avail-
able, the Hewlett-Packard office will provide informn-
tion and recommendations on materials to use.

HP POWER CABLE PART NUMBERS

8120- 1692 8120 - 0696
Option 902 Option 901
8120 - 1703 8120- 2296 8120- 1521
Option 900 Option 906 STD

INPUT POWEF, RECEPTACLE TYPES

Figure 2-2. Power Receptacles




'Operation

Figure 3-1.
Front- and Rear-panel Features
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MILICTON LOCA. 1D
BATICH CovER

o LINE. Switch turns instrument power on and

off.

LINE INDICATOR. Indicator lightas when in-
strument power is on.

BEAM FIND, Pressing this pushbutton in-
creases beam intensity and compresses the
dieplay within the viewing area, Thisenables
you to locate the beam and determine the
action necessary to center a display (for ex-
ample, reduce input signal amplitude, adjust
deflection factor or position controls, or in-
crease intensity).

@ BEAM INTENSITY. Controls brightness of the

CRT display.

FOCUS. Adjusts writing beam for the sharp-
eat trace. Always keep display focused to pre-
vent damage to the CRT.

SCALE ILLUM. Adjusta CRT background il-
lumination for good contrast between the
background and the graticele. Also useful in
illuminating the graticule when viewingina
dark area, photographing (if camera has no
light source), and for prefogging film.

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

CHANNEL A. Displays channel A input sig-
nal.

Channet B. Displays channel B input sig-
nal.

A + B. Pressing both chunnels A @ and
B €@ displaya the algebraic sum ofthe chan-
nel A and B input signals. If the channel B
display is inverted (preas CH B INVT o %
an A minus B display results. '

CHOP. Channel A and B signals are dis-
played simultaneously by awitching between
channels at 250-kHz rate.

TRIG VIEW. Displaya the selected intarnal or
external trigger signal at a fixed sensitivity of
100 mV/div or 1 V/div with EXT +10§).
TRIGGER LEVEL@positions the display
vertically. Center Screen indicates the trigger
signal. I ALT @) or CHOP@is selected, three
signals are displayed: channel A; the selected
trigger signal (at center screen), and channel

B. If an external trigger signal is selected, you
can correlate the time between the trigger
signal and the channel A and channel B
gignals, If you select a single channel, trigger
view overrides that channel to display the
selected trigger signal. If you select trigger
view while making ATime measurements, the
Atime start marker will appear on the trigger
view trace.

MAG X5. Magnifies the vertical presentation
five times, and increases maximum sensi-
tivity to 1 mV/div. Bandwidth is decreased
to 40 MHz.

' NOCTE
MAG X5mode of operation should only
be used on the 005 V/divand .01 V/div
ranges.

BW LIMIT. Reducea the bandwidth of channel
A and channel B to 20 MHz, ‘

CH B INVT. Invertathe polarity of the channel
Bsignal.lIn A+ B @ & €@ mode, pressing
CH B INVT (@ results in an A minus B
display. ‘

TRIGGER A.Selects a sample of thechannel A

signal as the trigger signal when INT/EXT

Q@ isinIVNT.

TRIGGER B. When in INT, a sample of the
channel B signal is selected as the trigger
signal. :

’

COMP. When the display mode is set to
channel A, channel B, ALT, or A + B, the
sweep is triggered by the displayed signal.
When in CHOP, the sweep is triggered by the
channel A signal only.

NOTE

In the following deseriptions for con-
trols @) through @ ,onlychannelA
controls and connectors are discussed.
Channel Beontrols aid connectorsare
identical in function.

)
Coupling. Selects input coupling anc, imped-
ance for the vertical amyplifiers. In .AC posi-
tion, the dc component us the input signal is
blocked. Tho lower 3-dB limit'is 10 Hz.

i P e -

GND. The input signel is disconnected from

the amplifier, and the ajmpliﬁer input is
r

jrounded. '

©

DC. All elements of the input signal are
passed to the vertical amplifier. Input im-
pedance is 1 megohm shunted by 20 pF.
500). The input signal is dc coupled, and the
input impedance is 50{). Pull the lever for-
ward and down to select this position. Do not
apply more than 5 Vrms to the input con-
nector.

VOLTS/DIV. Selects the vertical .eflection
factorina 1, 2, 5 requence from 0.005 V/divto
20 V/div, accurate within 3% with vernier
@ in the CAL position.

Vernler. Provides coutinuous control of the
deflection factor between calibrated VOLTS/
DIV ranges. Vernier range is at least 2.5 to 1.

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

INPUT. BNC connector to apply external sig-
nals to the channel A and channel B amp!i-
fiers. Impedance and coupling are selectable
by @) . Do not apply more than 250 V (dc +
peak ac) or more than 500 Vp-pacat1 kHzor
less. ‘

POSN. Controls vertical position of the dis-
play.

CAL 1V. Provides a 1-V peak-to-peak square-
wave voltage signal recurring at rate of 1.4
kHz (100 mV peak-to-peak when terminated
in 50Q).

GROUND POST. Convinient chassis ground
connector, Uséful to ensure a common ground
with equipment under test.

POSITION. Coarse ) and FINE @ adjust.
ments porsition the display horizontally.

AUTO/NORM. AUTO sweep mode (push-
button out). A free-running sweep provides a
bright display in the absence of a trigger
signal. A trigger signal input (internal or
external) of 40 Hz or more overrides AUTO
operation and sweep triggering is thesame ag
in the NORM mode. NORM sweep mode
(pushbutton in) requi<os an internal or ex:
ternal signal to generate = ~w-_, and must be

used if the input frequencyislessthan 40 Hz. .

SINGLE. Sweep occurs once with the same
triggering as in NORM. After each sweep, the
trigger circuit must be manually RESET ) .

t
r

RESET. Momentary pushbutton that ams
the trigger circuit in the single-sweep mode.
After RESET, the sweep can be triggered by
an internal or external trigger signal or by
rotaiting TRIGGER LEVEL control
through zero. .

Reset Lamp. When lit, indicates the trigger cir-
cuit is armed. Lamp goes off at the end of the
sweep and remains off until the trigger circuit
is again armed by pressing the RESET but-
ton.

MAIN. Selects main sweep for horizontal dis-
play. Sweep rate and triggering are selected
by the main-sweep controls €) - @ , and

A VS B. Selects an X-Y mode of aperation with
channel A input (Y-axis) plotted versus chan-
nel B input (X-axis). Vertical positioning is
adjusted by channel A POSN @), and hori-
zontal positioning is adjusted by POSITION
© andFINE @ .

OPTION 101: Deletes the A VS B function and
adds logic state display. When the Model
17434 is connected to an HP Model 1607A
Logic State Analyzer, pressing STATE DSPL
@ displays a 16-word table of 16-bit words,
See the Applications Section in the Operators
Guide for details.

MAG X10. Magnifies the horizontal display 10
times and expands fastest sweep time to 6
ns/div, maintaining a sweep accuracy within
3%.

MAIN TIME/DIV. The inner knob controls the
main-sweep rate, which is indicated by the
numbers displayed in the knob skirt opening.
Sweep accuracy is within 2% (unmagnified).

DLY'D TIME/DIV. The outer rotating e. ction
selects delayed-sweep rate, which is indicated
by a marker on the outer knob. Sweep ac-
curacy is the same as with MAIN TIME/DIV.
An interlock is incorporated so the delayed
sweep i3 always faster than the main sweep.
When rotated out of the off position in the
MAIN mode ° , portions of the main sweep
will be intensified {indicating the length and
delay position of the delayed sweep with
respect to the main sweep) provided the main
sweep is triggered either internally or ex-
ternally.

o

' @

©:0

TIME/DIV VERNIER. Provides continuous ad-
justment of main sweep TIME/DIV between
calibrated positions, extending the slowest
sweep to 5 s/div.

UNCAL. Lights when TIME/DIV VERNIER
€© is out of the CAL detent position, and in-
dicates that the sweep is not calibrated.

TRIGGER HOLDOFF. Increases the time be-
tween sweeps and aids triggering on complex
displays such as digital words.

TRIGGER LEVEL. Selects the voltage on the
input trigger signal where the sweep is trig-
gered. With external trigger signals, the trig-
ger level is continuously variable from +1 Vto
=1 V on either slope of the input signal; +10 V
to-10 Vin EXT +10 @) mode. With internal
trigger signals, the trigger level selects any
puint on the vertical waveform displayed.

O

START _J°/ L. Two-position pushbutton
switch that selects the slope of the (EXT or
INT ) )triggersignal used tostart the main
sweep; @) a two-position pushbutton switch
that selects the slope that starts the time in-
terval measurement.

LF REJ. Attenuates iv.ternal or external trig-
ger signal below approximately 4 kHz. This is
useful to condition high-frequency signals for
best synchronization by eliminating unwant-
ed low-frequency signals such as power line
interference.

i

. HF REJ. Attenuates internal or external trig-

ger signals above approximately 4 kHz. This
is useful to condition low-frequency signals
for best synchronization by eliminating un-
wanted high-frequency signals such as RF.

LINE. Selecting both LF REJ @) and HF
REJ @ removes all EXT @) input or INT
0 displayed signals from the trigger circuit

. and applies a power-line frequency signal for

triggering.

AC/DC. Selects ac or dc coupling of the in-
put (EX™ 0 or 0 Yordisplayed {INT 0
or- ° ) signal to the trigger c¢ircuit. The DC
position must be selected for signals below 20
Hz. '

o

Main INT/EXT. INT selects a sample of the in-
ternal vertical signal chosen by the TRIG-
GER source 0 or @ , while EXT selects
the signal at the EXT TRIGGER @ input
for application to the main tri_ger circuit.
Internal signals from dc to 25 MHz displaying
0.5-div amplitude or more are sufficient for
stable triggering, increasing to 1.5 div of
amplitude at 100 MHz. Externally applied sig-
nals 65 mV p-p from de to 50 MHz, increasing
to 160 mV p-p at 100 MHz are sufficient for
stable triggering.

EXT +10. Attenuates EXT TRIGGER @ or
@ input signal by a factor of 10,

EXT TRIGGER. BNC connector for external
trigger input. Input impedance is one meg-
ohm shunted by 20 pF. Do not apply more
than 250 V (dc + peak ac) or 500 V p-p ac
at 1 kHz or lesc.

TIME INTERVAL. 5digit .ED display of time
interval measurements. Exponent display of
-6, -3, or -0 indicates measurements shownin
microseconds, milliseconds, or seconds, re-
spectively.

AT START, CRH A/CH B. Selects input channel
on which Atime start markerappears. [fTRIG
VIEW@) is selected, this control is overridden
and the start marker will appearonthe trigger
view trace.

DLYD, Pushbutton for delayed sweep display.
When out, delayed sweep appears as intensi-
fied. markers on the main sweep. The positions
of ‘he markers are controlled by ATime
START@and aTime STOPE). When in, the
inti}lﬁsiﬁed portions of ihe main sweep are
expanded to a full screen display.

SWEEP AFTER DELAY AUTO/TRIG D. Selects
the method of starting the delayed-sweep
when in delayed or mixed mode operation. In
AUTO, delayed sweep starts immediaiely
after the delay interval, which is the product
of the START @ control setting and the
main TIME/DIV @ reading. In TRIG D,
the delayed-trigger circuit is armed after the
delay interval and delayed sweep must be

triggered by either an internal or external

trigger signal. See Pulse Jiiter in the Opera.
tors Gui-le for more information.

Delayed INT/EXT. INT selects the internal
verticul signal chosen by the TRIGGER
source ) or @ , while EXT selects the

©
@0 © o0606e 0 o

© 0

Model 1743A

signal atthe EXTThiuwER € inputforap
plication to the delayed trigger circuit. In-
ternal signals from de to 25 MHz causing 1 div
amplitude or more are sufficient for stable
triggering, increasing to 2div of amplitude at
100 MHz. Externally applied signal 100 mV
p-p from dc to 50 MHz increasing to 200 mV
p-p at 100 MHz are sufficient for stable trig-
gering.

AT START (DELAY), Provides position control
of Atime start marker to determine start point
of time interval measurement. In convention-
al deluyed sweep (AT OFF), controls position
of delayed sweep.

AT STOP. Provides course and fine position
control of Atime stop marker to determine end
point of time interval measurement. The AT
ON/OQFF detent of the FINE control selects
conventional delayed sweep and disables the
TIME INTERVAL@LED display when off
(in detent), and the two-marker Atime system
when ON (out of detent).

STOP _J” / L. . Selects positive or negative
edge of point of interest to terminate time
interval measurement. :

Z-AXIS INPUT, BNC connector for intensity
modulation of the CRT display. A +4-voit,
>50-ns width pulse blanks a trace of any
intendity. Do not apply more than 220 V (dc+
peak ac).

TRACE ALIGN. Screwdriver adjustment to
align the horizontal trace with the graticule.

ASTIGMATISM. Screwdriver adjustment used
in conjunction with FOCUS #) to achiever
clean, sharp spot or trace. Adjustment is
easier with a stationary spot.

LINE FUSE. AC power input fuse.

LINE INPUT. Connector for the power cord.

MAIN GATE QUTPUT. Provides arectangular
output of +2.5 V coincident with the main
gate.

DLY'D GATE OUTPUT. Provides = rectan-
gular output of +2.5 V coincident with the
delayed gate.

1607A INPUTS. Option 101 only.

HORIZ, X-axis input from HP Model 1607A.

@ VERT. Y-axis input from HP Model 1607A.

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

SECTION Il
OPERATION

3-1, "INTRODUCTION.

3-2. Thii section explains the function of controls,
indicators, and connecturs on the 1743A. It describes
typical sperating inodes in a measurement system and
includes"]');'}erptor's checks and warmup information.

‘e\i ]
3-3. PANEL FEATURES.

3-4. Front- and rear-panel features are described in
figure 3-1. Description numbers match the numbers on
the itlusteation. In addition, deseription 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 following procedures allow the operator to
make quick evaluation of the instrument's main func.
tions prior to use, If trouble is suspected, refer to the
troubleshooting guide in Section VIH to isolate the
problem.

CAUTION

Refore connecting ‘ac power to the 1743A,
make sure the low-voltage power supply line
select switches are set to correspond to the
voltage of the available ne power line. Refer
to Section I for proper switch settings.

3-7. INITIAL TURN-ON PROCEDURE. To place the
1743A into operation and avoid CRT damage, ac
complish the following steps in the sequence listed:

a. Turn all control krobs to 12 o'clock positions
except verniers 0 and TIME/DIV VERNIER
should be in CAL position; turn TRIGGER HOLDOFF

to MIN and main TIME/DIV € fully cluckwise,

. b, Al pushhuun;t‘s shn\lifd be disengaged except
- DISPLAY A @ . TRIGGER A ‘@ and MAIN' o .
: AR :

i ;
¢. Press LINE switch @)1 line indicator ]

Vo
Sy .
. ‘,_ By M
d. After CRT warmup, ff_cu-ﬁ;nning tro. e xhould
be ubserved near center of screen.!
U .
e. [Increase (or decrense) BEAM INTHNS!TY o
to comfortable viewing level: ndqut FOCUS o for
‘sharpest trace. :

«vertical deflection.

3-8. TRACE ALIGNMENT. The trace align adjust-
mcnt compensates for external magnetic fields that
may affect alignment of the horizontal trace 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 horizon-
tally, proceed ns follows:

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

b. With vertical POSN control @ . align trace
with center graticule line.

¢. Using nonmetallic alignment tool, adjust
TRACE ALIGN @ (on rear panel) until trace aligns
with horizontal graticule line,

3-9. FOCUSs Al&D ASTIGMATISM ADJUSTMENTS. To
adjust focus and astigmatism, proceed as follows:

a. Select A VS B @ operation.

b. Set BEAM INTENSITY @
tensified spot.

wwelevel in-

c. Using POSN @ and P. 26
controls, place spot near center of Ci'T.

d. Adjust FOCUS @ and ASTIGMATISM Q
{renr panel) for smallest, round spot.

3-10. PROBE COMPENSATION. To adjust a divider
probe that has a compensation ndjustment, proceed as
follows: 3

n.  Perform initial turn-on procedure,

i ! ‘ .
b. Connect divider probe cable to chunnel A IN-
PUT @ connector. , ‘ ,

c. Conneet probe tip to CAL fv @ output.

. Set channel A input coupling @ to DC posi-
tion.

e. Set main TIME/DIV @ forhorizontal display
of ut least two full square waves. '

f. Set channel A VOLTS/DIV @ control for
squhre-wnve displny having two or three divisions of

H




Operation
g. Adjust TRIGGER LEVEL 0 for stable dis-
play.

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

dew | “tager A = L
OVERSHOOT
Al el Lo LT
e —— L ——
CORRECT
ot L o ) e ——
| ot | e o | e
UNDERSHOOT
L e e LS L™ Y

1740A-003

Figure 3-2. Probe Compensation

3-11. VERTICAL ACCURACY CHECK. To check verti-
cal accuracy of the instrument, proceed as follows:

a. Accomplish initial turn-on procedure.
b. Connect CAL IV @, output to channel A

INPUT connector using BNC to banana plug
adapter and test lead with alhgator clnp

c. Set channel A VOLTS/DIV 0 control to 0,2

V/div range

', Set’ main TIME/DIV © control tc 0.2 mSEC

posmon , E i

e. Square-wave amplitude of displayed waveforrn
should be five mejor dmslqna {24%). !

3-12. SWEEPTIME ACCURACY. To chezk horizontal
sweep accuracy, proceed es follows:

a, Accomplish initial turn-on procedure.

. i :
b. Connect time-mark generator to channel A
INPUT o connecto:

i e Set main TIME/D]V o to 0.5 usec posmon
d. Set tlme-rnark generator for 0.5 us markers

e. Using honzontal POSITION o I controls,
set one marker on far left graticule line. :

3
I

'f. Markers should hne up approx:mately with .

each verhca! geaticule line across CRT.

g. - Marker on far right-hand side of CRT should be
within 0. 2Jinajor division of last vertical graticule line.

'aé. ,
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3-13. OPERATING INSTRUCTIONS.

3-14, The following procedures provide additional
operating information. For specific applications, refer
to the Operators Guide supplied with the instrumenrt,.

3-15. TRIGGER SELECTION TABLE. Table 3-1 will
aid in determining the beat mode of triggering for
various signal conditions.

3-16. OBTAINING BASIC DISPLAYS. These proce-
dures will aid the operator in becoming familiar with
the operation of the instrument. Before performing
the procedures, complete the initial turn-on procedure.
In addition, set 1743A front-panel controls as follows:

VOLTS/DIV @ (channel A) ......... 0.05
Coupling 0 (channel A} ............. nc
Main TIME/DIV o ........... 05 mSEC
ATSTART @ ... vvvvvieennn s fully ccw
ATSTOP @ ..o v vvvvivernnnns fully cecw

3-17. Normal Sweep Dispiay.

Cbtain a normal aweep
display as follows: !

a. Connect divider probe (provided with 1743A)

‘between channel A INPUT @) connector and CAL IV

o ouiput,

b. Connect divider probe grounding strap to
ground post @

c. Adjust main TRIGGER LEVEL @ for stable
display.

d. Adjust channel'A POSN @ to align base of
square-wave display on center rraticule line.

e. Observe square-wave display of five to nine
positive-going pulses with amplitude of two divisions
(seé figure 3-3A).

3-18. Magnlifled Swecp Display. Obtain a magnified
sweep displa;lv as fo'lows:

t. Perform norrnal sweep diaplay procedure (para-
graph 3-17). 1

b. Using horizontal POSITION 0 . place wave-

. form to be magnified on center graticule lire.

by it

c. Engage MAG X10 €) pushbntton.

d. Adjust horizontal POSITION @) for precise
placement of magnified display (see figure 3-3B).
)

!

3-19. DELAYED SWEEP MODES. The 1743A provides
two delayed sweep modes, the familiar single marker

delnyegl sweep, and the two-marker ATime system.
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Madel 1743A J Operation -
. Tabie 2-1, Display and Trigger Selection Table . -
o SIGNAL CONDITIONS DISPLAY MODE . TRIGGER SELECTION ' ' ,
; ‘ ‘A B COMP EXT —
Lo -
I. Single Signals A or B OK or 0K OK OK»?
Applied to ’ } | —_
Channel A or B - ALT® or CHOPS ‘ OK or 'OK NG OK: =
I1. Time Related Signals ALT [orz] ; NG*
Applied to L ' " ' b -
Chanuels A&B .+ + [ © CHOP fok] NG
. ' y K !J i . !
X . 1 A+B (A—B) o . OK OK OK =
‘ o ’ - i
. ‘.Il[i Nontime Related Signals {\I,Tl _ ' MG NG | NG ! —-f
- Applied to ' o ) o : . : | ' -
) Channels A& B . : _
! i : - " !
I Assume time re}:ltt"d sigﬁnl applied, S Triggers on algebraic sum or difference of =
- , b, ’ : signafs. : ' : 1 =
2 Time relation displayed. ‘ , K ) j =
SR N o JOK . Useable triggermode. |’ , L
3 No time relation displayed, _ ; L !
R B OK| Good trigger mode. s —
i IprI,ﬂPis selected in CHOP, switching' : _ ¥ =
overrides and selects A o ' @ Best u:iggor' mode. S : -
; s . : o ) i ! } H " !
‘ ] g Signal is only displayed vn one channel. NG Ur}usenble trigizer mode,
' ’ : L : C 1

e. Using AT START (DELAY)(), pdsition inten-
pified position of trace over point to be‘éxpanded.

S o ‘ Ly n ; _
-+ 3-20. Single Marker Dolayed Sweep. This delayued'
. sweep mode provides a single delayed sweep that tunc.
tions an all displayed channels simultaneously. The

position of delayed sweep with respect to the start of the *
main sWéep iscuntrolled by AT STAR'I‘@. I this mode,
delayed sweep functions as a main sweep expander

N Push PLYDQ)in to expand intonsified portion
o 1ull screen. -

1

because the LED display()is disebled eliminating all - : ‘ o _
3-21, Two Marker ATime System. ATime provides two

:.\'l'ime'refetgncc;.{)_btain an expanded swéep display as

follows: L )
+ b | ) y ]

a. Obiain l{_lofmal sweep dippiay (paragraph 3-17).
o } oy :

b. Place AT STOP, FINE in the AT OFF detent.

¢. Setdelayed TIME/DIVE)for 50 JSEC/div and

observe intensified portinn of aquare wave. Adjast’
BEAM INTENSITY @for comforjable viewing level.
: 3 1 l 2! '1' ‘ ’

NOTE

Obtaininga baselinein main AUTO mode of
operation will not produde an intensified
portion of the sweep. The rhain sweep must
be triggered (internally or externelly) in

[

order to produce an intensified portiop of the
| ' L ‘

' sweep,

i . R I f

d. Set SWEEP AFTER
vt )

DELAY@to AUTO,

delayed sweeps, AT START and AT STOP with LED

+  readout of the time interval between them. The position
of the delayed sweeps relative to the main sweep i8

+ 'controlled by AT START@, and aT STOPE). The
placement of the delayéd st eeps on the displayed traces

is a-function of the' oscilloscepe display mode. To

. &ccomplish time interval mieasurements, proceed as
follows: P Lo '

1 : ". : . : ‘.
oy - a. ‘Obhin nom&af‘ﬁweep diap]ay(parngraph 3-17).

. . .. N l

‘v b. . Place AT STOP, FINE conittol in the ON (out-of-

"1 " detent) positicn. K L

] : L 5 B } : v P ‘l

} - ¢. Using table 3'2 select, the appropriate display
. mode. ' . ! .

b

¥ E ;‘ .) l ' ‘;“ ‘
aiouid. Set delayed TIME/DIV ) fpr'50 #SEC/div and

. - observe intensified portion of square wave, Adjust o

- BEAM INTENSITY @ for coifortable viewing level;
L b ' R

] o [ 1
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R

L
START

FMARKER

T T
STOP

[ MARKER ]

L. . ! |

e Set SWEEP AI«TER DELAY@to AUTO.“

A. NORMAL DISPLAY oo

o

: ) K : i

X ATIME sWEEP DISPLAY |

1 . ., : ]
J

Ob.aining.: baselinei n mmr. AUTO mode of
operation  will not produce an intensified’

, portion of the sweep. The 1 mmp sweep must
be tnggered {internolly or axternnlly) in
order to produce an mtenmﬁed porhon bf the
sweep. '

‘NOTE . VL

|
:

f Using AT SI‘AR’"Qset start marker to sthrtmg
point of interval to be measured Lo

t: R

g- Using AT STOP@set stop marker to endmg \

pomt of mtervai to be mensurpd (see ﬁgure 3 SC) ‘

: h Engage DI.YDopushbutton Observe dlsplay‘
(see f' gure 3- 3D)

i Using AT S"‘OP@. ,overlap two troces as indi-

catad in ﬂ,ure 3 3E o

N

CriE

| .
;J._ Read txme interval brtween two events from

4
I [

ko If ‘;reater, accuracy is, requlred engage MAG

XlO@an repv it stepa’i and))

_wll 'i' : ) B
‘ ' NOT

E
S For a ubmple'g description of ATime sweep

modeg, inclt Jing TRIG’ D@operat:on, refer
1 to 'the Apphcahons Section in the Operators
' Gu:de supbhed w:th this instrument.

Flgure.?.? D:splay Waveforms o

) v
. '

OVERLAPPED :

Liy

;;nai:és ﬁ\- ’_m

t
. I

il V
1t

v

3-22 X-Y Display. To use the mstrument m lhe XY

mude of operatlon proceed as

o ¥

follows

E ATIMEMEASUREMENT DISPLAY - v

C. STAST-STOP MARKER DISPLAY

% ‘Applyr vertlcal (Y- nxls) s:gna] to chnnnel A

INPUT Q cdnnector. '

‘ b App!y honzontnl (X-axis) a:gnsl tb chnnnel B
' INPUT connector

1

9

/

'C. Tum BEAM INTENS[TY o fu]ly counter-

cluckwnse ;

'w l‘

'd, Engage A VS B @ pushbultun

1

e. Adjust BE1AM INTENSITY o for comfort-

able \nemng levef

'f. Channe! A POSN @ control wnll udJust dis-
play vertlcally. Horizontal POSITION @ @ con-

+ trols will adjust display honzontally

1

1

g. Adjust channel A and chnnnel B VOLTS/ DIV

R 1) controls as requlred

. NOTE

)
\ i
i

[

B

If display is not visible engage BEAMFIND
pushbutton switch to locate display.
Adjust other controls to rcturn trace to CRT

wewmg area.

h.  Adjust FOClU.S € control for sfmrp display.

4

I

r

—_—
| -
-
—-—
—
»
-
=
-
[
Lz
=
—
-
e
=
am
=

!

e mn
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. » o L Table 3.2, Time Marker Locations
. o i | ATIME MARKER LOCATIONS
et "* DISPLAY MODES. AT START | aT STOP
:’;;r;_‘ " Veonacony | CH A TRACE CH A TRACE '

| cue ONLY = ' CH B TRACE CH B TRACE -

; Ai% (ATSTARTCHA 'CH A TRACE CHBTRACE .
VAT S1ARTCHB - | CH B TRACE CH A TRACE

CHOPPED" S

CH A AND CH B TRACES

I

e SINGIECHANNE.L

! i
. :

/CH A AND CH B TRACE

. .DISPLAY 'TRIG'GE;'R vm\'v TR_ACE L TRIGGER VIEW TRACE
|  TRIGGER o I B e, ’

cooe | VIEWS Vo ' Lo heo

S . ALT g ’PR!GGER VIEW TRACE ; ||CH A AND CH B TRACE
o CHOPPED' ! "CH A, CH'B AND TRI(‘GE'{ VIEW|CH A.CHBAND |

(A B I Y TRACES o | TRIGGER VIEW TRACES
B n '.'::"'!I‘.ikme".in;erva‘l_m'easurémé'nteis are.not recqm.man'ded -Iin:CHOPPED heca_use of multiple mnrkér locations. ’
ER -23 SINGLESWEEPOPEHATION Slnglesweepmode d. Press RESET @ pushbutton; red RESET

‘use thxs mode proceed as folluws. e ,
t e wo T
a Engnge SINGLE @ pushbutton \

S Set AUTO/NORM 0 pushbutton to NORM.

L b
i ‘e, Set all tngger pmcesslng cornitrols (alope INT/
EXT TRIGGER LEVI-‘L, etc ) to desxred settmgs
""‘s, "‘f By .
] .I‘ | -
1 e L
1 v i ) .)‘ :
xl B ' 'w 1
' * i’ i
i |
' !
|e ‘ii ] )
. \

‘ is oftén used to photogmph smgl&occurrence events.To'

lamp will come on' indicating sweep circuitry is
armed. : | ‘ w
i ! oo
e Next trigger signal received {that meets all
trigger requirements) will generate one sweep, at end of
sweep, RE%ET!nmp @ will go off

f. To genemte nnother sweep, trigger circuit must
be rearmed by engaging RESET @ pushbutton.

: ] ,
i P
| ! i '
|;' 1 i
! 1;
). i !
)
{ N ¥ t
z ' '3:5/(36 blank)
¥ !':' T !,“ '
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. The Operational Verificetion Checks presented in
this section (paragraph 4-11) should be used to verify
functional performance of the instrument after repairs
have been made or for performance verification be
tween standard calibration cycles.

4-3. The Detailed Performance Test (paragraph 4-16)
tests the instrument's electrical performance using the
specifications of table 1-1 as the performance stand-
ards. These procedures should be used for incoming
inspections (to determine the acceptability of the instru-
ment) o~ after scheduled recalibration periods. All tests
-can be performed without access to the interior of the
instrument.

4-4. EQUIPMENT REQUIRED.

4.5. Equipment required for performance testing is
- listed in the table in Section I. Minor accessories, such
es cables, adapters, tees, etc., are not listed. Unless
otherwise noted (e.g., therequirement that two cables be
of the same electrical length), minor accessories have
little or no effect on the performance procedures as
presented; therefore, their selection is at the discretion
. of the user.

4-6." Specifications of the test equipment are the mini-
mum necessary for performance checks. Any equip-
ment that satisfies the critical specifications listed in
the table may be substituted for the recommended
model(s). Also, all test equipment listed is assumed to be
calibrated and operating within the listed specifica-
tions. - '

4-7. TEST RECORD.

4-8. Results of the incoming Detailed Performance
Test may be tabulated on the Performance Test Record
at the end of this section. The record lists all tested
specifications and their scceptable limits. The recorded
results can be used for comparison during periodic
maintenance and troubleshooting.

4-9. CALIBRATION CYCLE.

4-10. The 1743A requires peribdic verification of per-
formance, Depending on use and environmental condi-

tions, the instrument should be checked using the ‘

Detailed Performance Test at least every 2000 hours of
operation or every six months, whichever comes first.

1

4-11. OPERATIONAL VERIFICATION CHECKS.

4-12.  After repairs or during other unscheduled main-
tenance periods, operation of the instrument may be
verified without additional test equipment by using the
instrumen* calibrator output as a signal source, These
verification procedures functionally check each diaplay
mode and the operation of front-panel controla. To
check speciiications, refer to Detailed Peformance Test
procedures (paragraph 4-16),

4-13. FRONT-PANEL CONTROLS. Set oacilloscope
controls as follows:

CHANNEL A AND CHANNEL B(VERTICAL)

VOLTS/DIV ....ooovevevvinnn. 2 V/DIV
Coupling .....coovvvviiinenrnnnnnn, DC
Vernier........ooeiivennennnnnn, voro  CAL
POSITION .................., a8 required
VERTDISPLAY ........cccocvvennnn,s A
TRIGGER .........ccooiviviniiinin s A
BINVERT .......ooevvennnns disengaged
TIME BASE
Horizontal POSITION ......... as required
TIME/DIV VERNIER............... CAL
Horiz Display ............cvvvvun.. MAIN
Main TIME/DIV ................ 5 mSEC
Delayed TIME/DIV .............. 2uSEC
AUTO/NORM...........ovv. o0 AUTO
Main INT/EXT....ooovevveennnn. INT
Main Slope ......covvvvvivviennnen. .. I &
Main TRIGGER LEVEL....... as requirad
Delayed TRIGGER LEVEL.... as required
TRIGGER HOLDOFF ,....,.......... cew
MAXX10..........ocveevennns disengaged
ATSTART ......ooocoviinnnnnnn, fully cew
ATSTOP. .. fully cew

4-14. VERIFICATION OF FRONT-PANEL CONTROLS.
To verify that the front-panel controls are functional,
proceed ns follows:

a. Turn INTENSITY control through its range and
then return it to normal intenasity level. Trace intensity
should vary from minimum to maximum.

b. Rotate channel A POSN control through its
ertire range. Channel A trace moves vertically over
CRT viewing area, disappearing from view at each
extreme of its rotation.

¢. Apply CAL 1 V output directly to channel A

INPUT. Observe square-wave signal haviné approx.-
mately 5 divisions vertical deflection on channel A.

4-1
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d. Rotate channel A VOLTS/DIV vernier fully ccw
out of CAL detent. Square-wave signal amplitude
should be approximately 1.5 divisions. Return channel
A VOLTS/DiIV vernier to CAL detent position.

e, Using channel A POSN contro), position display
vertically off screen. Press BEAM FIND push!.atton
switch. Note display partially returns to upper viewing
area of CRT. Reposition display using POSN control.

f. Set vertical DISPLAY and TRIGGER to channel
B.

g. Repeat steps b through e for channel B.

" h. Set vertical DISPLAY and TRIGGER to channel
A

i. Rotate SCALE ILLUM fully through its range.
Graticule illumination should vary from minimum to
maximum.

j- Rotate FOCUS control through its entire range.
Display should defocus, focus, then defocus again.
Adjust FOCUS control for proper display.

k. Rotate horizontal coarse POSITION control
through its full range. Display should move horizon-
tally. Reposition display.

- L Rotate main T"RIGGER LEVEL control through
its full range. Display should become unstable at each
end of the TRIGGER LEVEL control.

m. Rotate STOP COURSE and FINE controls
clockwise. (FINE must be out of detent). Note intensified
8pot moves smoothly across display waveform. Set AT
STOP intensified spot to center screen. (Slight reduction
in INTENSITY may be required.)

n. Rotate AT START control clockwise. Note both
intensified spots move smoothly across waveform. Set
AT START and AT STOP controls fully ccw.

o. Set main TIME/DIV control to .2 mSEC/DIV.
Note three full cycles of square-wave display.

p. Rotate TIME/DIV VERNIER fully ccw out of
CAL detent Noie approximately nine full cycles square-
wave display. Return TIME/DIV VERNIER control to
its CAL detent poamon

q. Using honzontal POSITION control, set inten-
sified spot on first vertical graticule line. Note LED
display, It should indicate 9.9.9.9.9. -3, or lower.

r. Using AT STOP contro!s, set second intensified
spot to center vertical graticule line. Note LED display.
It should indicate approximately 1.0000 -3,

s. Using AT STOP controls, set second intensified

spot to last vertical'graticule line. Note LED display. It
should mdlcate 2 0000 =3.

4-2
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4-15, If no trouble is encountered during the controls
verification check, it can be assumed that the instru-

ment is functioning normally and further tests are not -

required. .
4-16. DETAILED PERFORMANCE TEST.

4-17. The following test should be performed during
the incoming inspection and scheduled calibration
periods. Il checks the instrument's electrical per-
formance using specifications in table 1.1 as the per-
formance standards,

4-18. The control settings listed below must be used for
each performance check. Exceptions to these settings
will be noted as they occur. After tompleting a check,
return the 1743A controls to the following settings.

CONTROL SETTING
All pushbuttons .
{except as noted below) ..... out position
VOLTS/DIV (Channels A and B}...... N
CAL {(Chennels A and B) .. detent (fuil cw)
Coupling {Channels A and B)......... 3]
POSN (Channels A and B)...... midrange
DISPLAY .1iiiiiiiieriiirnrasssnnrnns A
TRIGGER .......ovvnvvnnre e rnrrenres A
FOCUS ........ivnvunes ranrree best trace
BEAM INTENSITY ......... 10-11 c’clock
LINE........ . ON
. POS!TION ..................... midrange
TRIGGER LEVEL
(Main and Delayed)............ 3 o'clock
SweepMode .....ooovvvvnvnreninns MAIN
ATSTART ..cvvviviiinsrinnnses fully cew
AT STOP . ovveiiiiiiincnerireens fully cew
MAIN TIME/DIV ....coevvenas .1 mSEC
DLY'DTIME/DIV ...:oovcvviniiinsn OFF
TIME/DIV VERNIER............... CAL
TRIGGER HOLDOFF ............... MIN

4-19, BANDWIDTH. 3 dB down from an 8-division
reference signal; de to 100 MHz, dccoupled; and 10 Hz to
100 MHz, ac coupled. In the vertical MAG X5 mode,
bandwidth is reduced to 40 MHz.

4-20. A signal generator is used to provide the refer-
encesignal. Anrfvoltmeter is used to monitor the signal
level at the input connector to verify that the signal
amplitude remains constant.

Equipment Required:

Signal Generator
RF Voltmeter

4-21. Perform bandwidth test as follows:

a. Connect signal generator and rf voltmeter as
shown in figure 4-1.
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RF
VOLTMETER
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Figure £-1. Bandwidth Test Setup

b. Sct 1743A controls as follows:

Coupling (both channels) ............ 500
Channel A VOLTS/DIV .............. 00l
. MAINTIME/DIV ....... verreere 1 USEC

c. Set signal generator frequency for approximately
10 MHz with exactly 8 divisions of vertical deflection on
oscilloscope.

d. Note rf voltmeter indication.
e. Set signal generntor frequency to 100 MHz.

f. Adjust signal generator amplitude to obtain same
indicriion as in step d. Amplitude of diaplay should be
2qual to ¢r greater than 5.65 divisions.

8. Set 1743A controls as follows:

DISPLAYB
TRIGGER ..... ... R

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

i. Disconinect test equipment.
N 4

i .

4-22, COMM\ON MODE REJECTION RATIO (CMRR}).
CMRR is at least 20 dB from dc to 20 MHz. Common
mode signal amplitude is equivalent to 8 cm with one
vernier adjusted for optimum rejection. Identical sig-
nals are applied to hoth channels with channel B
operated in the inverted mode. The displayed signal is
the common mode signal. '

Equipment Required:

Signal Generator
50-0hm Power Divider

4-23. Perform CMRR test as follows:

a. Connect equipment as shown in figure 4.2.

[
1

b. Set 1743A controls as follows:

VOLTS/DIV (both channels) ........... 1
DISPLAY . e iiieiieeess, A
MAIN TIME/DIV ......... Chrrres 1 pSEC
Coupling (both channels) ........... . A0Q

c. Set signal generator controls to observe 20-MHz
gignol, B divisions in amplitude.

d. Set 1743A controls as follows:; -

CHBINVT .......oovvviieese
DISPLAY ..c.ooiiiviiennnninnns

SIGNAL GENERATOR

enpaged
A+B

MODEL 1743A

(o]
/
BNC CABLES :
IMUST bE
SAME LENGTH)
' 50-OHM

POWER DIVIDER

1743A-025-04-77
Figure 4.2, CMRR Test Setup

¢. Adjust either channel verrier (whichever is most
effective) to achieve minimum deflection.

f. Deflection should be less than 0.8 division (20 dB).
g. Disconnect test equipment,
4-24. TRIGGERING (INTERNAL). Main Sw -ep: de 1025

MHz on signals causing 0.3 division verti~.al deflection,
increasing to 1 division at 100 MHz. Delayed Sweep

3t
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I

(DLYD): de to 25 MHz on signals causing 1 divieion
vertical deflection, increasing to 2divisionsat 100 MHz,
The output of a signal generator is apylied to the

vertical input to measure amplitude.
t I

Equipment Required: . | . \

Signal Cenerator j

4-25. Perform the internal triggering check as follows:
a. Connect signal genexrator to channel A INPUT,

‘ i :
b, Set signal generator controls to obtain 25-MHz
signal with O.B-diviuion amplitude,

c. Set 1743A controls as follows:

Chanpel A Coupling............ vees. BHOR
MAIN TIME/DIV .......cel.0 . 05 u8EC

d. Adjust mnin TRIGGER LEVEL to obtain stable
display. Stable display confirms proper triggering.

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

L

" £. Adjust main TRIGGER LEVEL to obtain stable
display. Stable display confirms proper triggering.

g. Set 1743A contruis as t‘ollowsl:F

MAINTIME/DIV ......onvunnn. 1 uSEC
DELAYED TIME/DIV ......... 05 rSEC
SWEEP AFTER DELAY ......... TRIG'D
DLYD . .ovvviviniirivanreriiressniineasas IN

- h. Set signa! yenerator to obtain 2-division display.

i. Adjust del .y d TRIGGER LEVEL to obtain
stable display (slight readjustmentof main TRIGGER
, LEVEL may be required).
: o

Model 1743A

Equipment Required:

Signal Generator
RF Voltmeter
60-ohm Power Divider

4-27. Perform external triggering test as follows:

a. Connect equipment as shown in figure 4-3.
b. Set 1743A controls es follows:

Channel A VOLTS/DIV .......vvvevees .05
Channet ACoupling ......oovvvnvvrss 500
MAIN TIME/DIV ...oovuvvennnn. Jd uSEC
MAGXIO ..vreriireesnnnnrnsnns engaged
Main INT/EXT...ovrciiiiirirnnnsns EXT

c. Set signal generator 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 generator controls to obtain 100-MHz,
100-mV p-p signal. (Indication on R¥ Voltmeter should
be 35.4 mV rms.}

f. Adjust main TRIGGER LEVEL to obtain stable
triggering.

g. Set 1743A controls as follove.

Main INT/EXT. ....ovvinvrecinnins INT
Delayed INT/EXT............. eravann EXT
SWEEP AFTER DELAY ........... TRIG'D
DELAYED TIME/DIV ......... 05 uSEC

DLYD......... ST iN

h. Disconnect signal from main EXT TRIGGER

and reconnect to delayed EXT TRIGGER input.
e

‘-/"’ —i. Adjust delayed TRIGGER LEVEL .to obtain
- _j._Change—signal generator output to 1-division stable display (main TRIGGER LEVEL may also re-

" amplitude at 25 MHz. -

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

play.
1. Disconnect test equipment.

4-26. 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. Delayed Sweep: dc tn 50 MHz
on signals of 150 mV p-p or more, increasing to 200 mV
p-p at 100 MHz. The output of a signal generator is
split, using a power divider, and equal amplitude sig-
nals are applied to both the channet A and the EXT
TRIGGER INPUT connectors to check external trig-
gering.

44

quire adjustment).

j. Set signal generator controls to obtain 50-MHz,
100-mV p-p signal. (Indication on RF Voltmeter should
be 35.3 mV rms.)

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

1. Set aignel generator controls to obtain 100-MHz,
200-mV p-p signal. (Indication on RF Voltmeter should
be 70.7 mV rms.)

m. Adjust TRIGGER LEVEL(S) as necessary to
obtain stable triggering.
th

n. Disconnect test equipment.

Adjustments

Model 1743A
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- ENERATOR RF
SIGNAL G MODEL 1743A VOLTMETER
L]
B - ' SAMPLING TEE
50-OHM / 50-0HM
POWER FEED-THROUGH
DIVIOER TERMINATION

1743A-024.04-77

Figure 4-3. External Triggering Test Setup

- 4-28. 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.

Equlpment Required:

Time-mark Generator

4-29. Perform sweep time accuracy test as follows:

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

b. Set time-mark generator and main TIME/DIV
controls as shown in table 4-1 and check accuracy as
indicated. . :

S
e ——

c. Set 1743A aweep diap!ay to DLYD.
. d. Set AT STOP (FINE) control to AT OFF.

e. Set main and delajred TIME/DIV controls as
indicated in table 4-2 and check accuracy.

4-30. DIFFERENTIAL TIME ACCURACY. Accuracy:
0.002% of reading ¢1 count, +15°C to +35°C. (For
temperature ranges 0°C to +15°C and +35°C to 55°C,
accuracy is 0.005% t 1 count.) For the following check,
the tolerances Jisted are for normal room temperature
{+15°C to +35°C), : .

Equipment Required:
Time-mark Generator

4-31.

Perform differential time accuracy test as fol-
lows: '

a. Connect time-mark generator to Channel A
INPUT. .

b. Set 1743A controls as follows:

Channel A Coupling....... brrnrenves 500Q
MAINTIME/DIV ............... 1 mSEC
DELAYED TIME/DIV ........... 2 uSEC
AT STOP(FINE) .....vivviininrnnnns AT ON
AT STARTCH A/CHB.............. CHA

c. Set time-mark generator for 0.1 e markers.

d. Adjust START control to position intensified
area on second time marker.

e. Adjust AT STOP controls to position second
intensified area on tenth time marker.

f. Push DLYD in.

g Caref_uily edjust AT STOP controls to super-
impose two waveforms. '

h. Note tillne interval indication on LED display. It
should be 0.8000 -3 { 21 count). .

i. Set 1743A controls as follows:

' SweepMode ..iniirreiininnannnsns MAIN
SWEEP AFTER DELAY ......... TRIG'D
Delayed TRIGGER LEVEL..... Adjust to

observe second intensified area,
indicating delay aweep triggered

j- Note time interval indication on LED display. It
should be 0.8000 -3 21 count.

k. Slowly turn AT STOP controls cew until second
intensified area “jumps” back to ninth marker.
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Table 4-1, Main TIME/DIV Accuracy

Model 1743A

Accuracy
Main TIME/DIV Time-mark Generator
Settings Seltings
X1 X110
05 uSEC 50 nSEC 1 mark/div £2% 3%
.1 uSEC 1 uSEC 1 mark/div £2% 3%
.2 uSEC 2 uSEC 1 mark/div 2% +3%
.5 uSEC . b uSEC 1 mark/div £2% 3%
1 uSEC 1 uSEC 1 mark/div 2% 3%
2 upSEC 2 uSEC 1 mark/div 2% 3%
5 wuSEC 5 uSEC 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% 3%
.1 mSEC .1mSEC 1 mark/div 2% 3%
2 mSEC 2mSEC 1 mark/div 2% 23%
.5 mSEC SmSEC 1 mark/div 2% 3%
1 mSEC 1 mSEC 1 mark/div 2% 3%
2 mSEC 2 mSEC 1 mark/div 2% 3%
b mSEC 5 mSEC 1 mark/div 2% 23%
10 mSEC 10 mSEC 1 mark/div 2% 3%
20 mSEC 20 mSEC 1 mark/div 2% 1%
50 mSEC 60 mSEC 1 mark/div 3% 4%
.1 SEC .1 SEC 1 mark/div 3% 4%
2 SEC 2 SEC 1 mark/div :3% 4
5 SEC .5 SEC 1 mark/div 3% 4%
1 SEC 1 SEC 1 mark/div +3% 4%
2 SEC 2 SEC 1 mark/div 3% 4%
Table 4-2. Delayed TIME/DIV Accuracy
Main Delayed Time-mark Accurscy
. TIME/DIV - TIME/DIV Generator '
Settings Setltings Sellings X1 X10
.1 uSEC 06 uSEC 50 nSEC 1 mark/div £2% 1 mark/div +3%
2 uSEC 1 uSEC JuSEC 1 mark/div 2% 1 mark/div +3%
b5 uSEC .2 upSEC 2uSEC 1 mark/div 2% 1 mark/div :3%
1 pSEC .5 uSEC .HuSEC 1 mark/div 2% 1 mark/div 3%
2 uSEC 1  uSEC 1 uSEC 1 mark/div 12% 1 mark/div 3%
5 uSEC 2 uwSEC 2 uSEC 1 mark/div 2% 1 mark/div 3%
10 uSEC 5 wuSEC 5 'uSEC 1 mark/div 2% 1 mark/div 3%
20 uSEC - 10 uSEC 10 uSEC 1 mark/div 2% 1 mark/div +3%
50 uSEC 20 uSEC 20 uSEC 1 mark/div 2% 1 mark/div 3%
AmSEC 50 uSEC 50 uSEC 1 mark/div +2% 1 mark/div 3%
2mSEC .1 mSEC 1mSEC 1 mark/div 2% 1 mark/div 3%
SmSEC .2 mSEC 2mSEC 1 mark/div 2% 1 mark/div 3%
1 mSEC .5 mSEC SmSEC 1 mark/div 12% 1 mark/div 3%
2 mSEC 1 mSEC 1 mSEC 1 mark/div 2% 1 mark/div 13%
.5 mSEC 2 mSEC 2 mSEC 1 mark/div 2% 1 mark/div 3%
10 mSEC 5 mSEC 5 mSEC 1 mark/div 2% 1 mark/div t3%
20 mSEC 10 mSEC 10 mSEC 1 mark/div 22% 1 mark/div 3%
. 50 mSEC 20 mSEC - 20 mSEC 1 mark/div 2% 1 mark/div 3%
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1. Note time interval indication on LED display. It
should be 0.7000 -3 ¢1 count.

m. Continue turning AT STOP controls cew, not-
ing time interval indication on LEDdisplay. Do not turn
AT STOP (FINE) fully cew into AT OFF detent. Indi-
cations should be:

8th marker ........... 0.6000 -3 (1 count)
7th marker ......... .. 0.5000-3 (1 count)
6th marker ........... 0.4000 -3 (1 count)
5th marker ........... 0.3000 -3 (1 count)
* 4th marker ........... 0.2000 -3 (£1 count)
3rd marker ........... 0.1000 -3 (21 count)

n. Disconnect test equipment.
4-32. DELAY JITTER. <0.002% (1 part in 50 000) of
maximum delay in each step from +15°C 0 +35°C. Delay
jitter is checked by expanding the sweep by 50 000 and
visually monitoring the jitter.

Equipment Required:
Time-mark Generator

4-33. Perform delay jitter test as follows:

a. Connect time-mark generator to channel A IN-
PUT (1 mSEC markers).

b. Set 1743A controls as follows:

1 mSEC
DELAYED TIME/DIV .......... 2 MSEC.
Channel AVOLTS/DIV ....ooovvvvnnns b
Channel A Coupling.......convvunrenn 50Q
AT STARTCH A/CHB ......... ..... CHA
AT STOP(FINE) ........rvvvrvennnn. AT ON

c. Adjust AT START to position intensified por-
tion of sweep on 11th time marker.

d. Set aweep mocje to delayed sweep (DLYD in).

e. Increase INTENSITY control, as required, and
adjust AT START or AT STOP controls to observe
horizontal axis jitter on time marker. Jitter should be
less than 1 division (corresponds to 1:50 000).

f. Disconnect test equipment.

4-34. RISE TIME. < 3.5 ns, measured from 10% to S0%
peints of & 6-division input step, and <9 ns in X5
vertical magnification mode. A fast-rise pulsegenerator
is applied to the vertical input; display is then checked
to verify the = 3.5 ns rise time.

Equlpment Required: -~

Fatt-rise Pulse Generator

4-35. Perform rise time test as follows:

Performance Tests

t. Connect fast-rise pulse generator to channel A
INPUT.

b. Set channel A VOLTS/DIV and pulse generator
controls to obtain 6 divisions of vertical deflection.

¢. Using channel A POSN control, center 6-division
display on CRT.

d. Set 1743A controls as follows:

MAINTIME/DIV .............. .05 uSEC
MAGX10 ..covvviiieiirienreneens engaged
Channel A Coupling.........oovovnen. 5012

e. Adjust horizontal POSITION as necessary to
measure rise time between 10% and 90% points (inner set
of dots across CRT face). Rise time should be equal to or
less than X5 ns.

NOTE

If the fast-rise pulse generator has arizetime
slower than the recommended 500 ps, the
observed rise time will be slower also. To
compensate for pulse generator risetime, use
the following formula:
Tr(observed)flT, *oscilloscope)T, "(lpulse generator)
) or i

’l‘l.(oscill-nsn:m:e)f/’l‘r {observed)-T, *(pulse generator)

For example, a pulse generator with a 2 ns rise time
would cause a properly operating oscilloscope with a
rige time of 3.5 ns to display a rise time of 4.03 ns.

Ty(observed)z(3.6? + 27 = 4,03 ns
f. Depress vertical MAG X5 switch,

g. Reset channel A VOLTS/DIV and pulse genera-
tor controls to obtain 8-division display.

h. Center display on CRT. Rise time should be
equal to or less than 9 ns.

i.Connect fast-rise pulse generator to channel B
input and repeat steps be through h for channel B.

j- Disconnect test equipment.
4-36. Z-AXIS BLANKING. +4 V_. 2 50-ns8 wide pulse
blanks trace of any intensity, usable to 10 MHz for

normal intensity. +4 V signal is npplied to the Z-axis
input and the CRT is monitored to verify blanking.

Equipment Required:
DC Standard
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4-37. Perform blanking test as follows:

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

b. Set de slnnduyd for +4 Vde.

¢. Verify that free-running baseline is blanked,
regardless of INTENSITY setting.

d. Disconnect test equipment. |

4-38. DEFLECTION FACTOR. Accuracy :3% on all
ranges, A de standard is connected to the vertical inputs
and deflection is checked on all ranges.

Equipment Required:
DC Standard

4-39. Perform deflection factor test as follows:
a. Connect de standard to channel A INPUT.

b. Set channel A VOLTS/DIV control and de
standard asindicatedin table 4-3. Deflection should be 8
divisions 23% for each checkpoint.

c. Change DISPLAY to B and repeat step b for
chanrel B.

d. Disconnect test equipment.

4-40. . CALIBRATOR. Amplitude: 1 V p-p into 1 meg-
ohm, $1.0%:; 0.1 Vinto 50 ohms with <0.1 us rise time,
Calibrator amplityde is checked against a known de
standard. Rise time is measured directly on CRT.

|

Equipment Requlre;d:
: :
DC Standard |
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Table -3, Deflection Faetor Accuracy

VOLTS/DIV DC Standard
Seltings Seltings

20 160 V
10 ) g0 v
5 40 V

2 16 VvV

1 8§ V
D 4V

2 1.6 V

.1 8V
.05 4V
.02 d6V

01 08V
005 04V

4-41, Perform calibrator test as follows:
o. Set channel A VOLTS/DIV te .2
' b. Connect dc standard to channel A INPUT,

¢. Set de standard for +1 V output and carefully note
vertical deflection.

d. Disconnect dc standard and connect CAL 1 V
output to channel A INPUT using test lead and ndapter.
Deflection should be within 21.0% of that noted in atep
c.

e. Set channel A VOLTS/DIV to.02and coupling to
50 ohms. Set MAIN TIME/DIV control to.06 #SEC and
measure rise time. Rise time should be less than 0.1 us.
f. Disconnect test equipment.

4-42. 'This completes the performance checks,

1
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Model 1743A . 'y . : Performance Tests
PERFORMANCE TEST RECORD
HEWLETT-PACKARD ,
MODEL 1743A ! Teated by
. i
.| osciLoscore ’ Date
Serla No. . | |
Test Speclilcation Measured
BANDWIDTH
' . A100 MHz =565 div
| B 100 MHz - 2665 div
CMAR S '
20 dB ‘20 MHz < 8div
TRIGAGERING )
Internal MAIN .
03 div 25 MH:z stable display
1 div 100 MH:z stable display
Delayed ,
1 div 25 MH:z stable display
2 div 100 MHz stable display
External MAIN
50 mV p-p 50 MHz stable display
100 mV p-p 100 MHz stable display
DELAYED
100 mV pp 50 MHz stable display
200 mV p-p 100 MHz stable display
Sweep Time Accuracy
(at raom temperature)
MAIN x1 X10
o . )
k 05 uSEC 2%, 3% in X10
. 1 uSEC +2%, 3% in X'0
.2 uSEC 2%, 3% in £10
‘ .5 uSEC 126, 3% in X10
o "1 + pSEC £2%, 3% in X10
) - . 2 uSEC 22%, 3% in X10
‘ 5 uSKEC '22%, 3% in X10
10 uSEC 22%, 3% in X10 -
. , 20 uSEC 2%, 3% in X10
‘ ‘ - B0 uSEC | 22%, +3% in X10
i ‘ .1 mSEC 2%, 3% in X10
! 2 mSEC 33%, +3% in X10
*I " 5 ) mSEC *2%, 3% in X10
N Ch 1' mSEC . 2%, 23% in X10
' L 2. mSEC .- 22%, 3% in X10
- 5

+2%, +3% in X10

49
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'PERFORMANCE TEST RECORD (Cont'd) o i -

1

Test Specificatlon ; . Measured
10 mSEC 22%, +3% in X10 )
20 , mSEC 2%, 3% in X10 -
56 mSEC $3%, 4% in X10 -
.1 SEC +3%, +4% in X10 -
.2 SEC 3%, 4% in X10 z
b SEC 3%, 4% in X10 !
1 SEC £3%, +4% in X10
2 SEC 3%, 4% in X10 a
DELAYED
05 uSEC 12%, :3% in X10 b
.1 uSEC 2%, 3% in X10
2 uSEC 129, :3% in X10
b5 uSEC 2%, 3% in X10 ‘
1 uSEC 2%, 3% in X10 : ' -
2 uSEC 22%, 3% in X10 -
5 uSEC +2%, 3% in X10 -
10 wuSEC +2%, +3% in X10
20 uSEC 2%, +3% in X10
50 uSEC +2%, 3% in X10 , . -
.1 mSEC 2%, :3% in X10 ‘ . .
.2 mSEC ' 2%, £3% in X10 ‘ ; _
.5 mSEC £2%, +3% in X10 : M o
I mSEC 2%, 3% in X10 ; e ' }
2 mSEC 2%, +3% in X10 : .z
5 mSEC £2%, +3% in X10 : \ -
10 mSEC 2%, t3% in X10 ! :
20 mSEC 2%, +3% in X10 : o : _

DIFFERENTIAL TIME ACCURACY \ ‘ L L

Accuracy: £0.002% of € 8000 —3 {1 count)

reading t1 count ' | ' ™ 7000 —3 {1 count)
L.J000 —3 (21 count)
0.5000 =3 (¢1 count)
0.4000 —3 (21 count)
0.3000 —3 (z1 count)
0.2000 —3 (t1 count)
0.1000 --3 (¢1 count)

DELAY JITTER ) : B

" <1:50 000 | | <1 div D
RISE TIME :
CHA . ' . = 3.5ns !
CHAMAGX5 | | =9 ns ;
CHBMAGX5 | ke B
Z-AXiS BLANKING | - | !

] Vblanking (to 10 MHz)' | | v '.

4-10
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PERFORMANCE TEST RECORD (Cont'd)

Tast

Specltication Measurad

DEFLECTION FACTOH‘

+3% all ranges CHA CHB

20 V/div
10 V/div
b V/div
2 V/div
1 V/div
b Vidiv
2 V/div
1 Vdiv
05 V/div
02 V/div
Q01 - V/div
006 V/div

CALIBRATOR

- Amplitude (1 V)
Rise Time (T)

$1.0%
<.l us

. 4-11/{4-12 blank)

[
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Adjustments

SECTION YV
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. 'This section contains step-by-step procedures for
making ail internal adjustments to return the inatru.

- ment to peak operating capabilities when repairs have

I?een made.
1

§r3. SAFETY REQUIF.EMENTC.
5-4. Although this inatrument has been esignea in
accordance with international safety standards, gen-
eral safety precautions must be obeserved during all
phases of operation, service, and repair of the instru.
ment. Failure to comply with the precautions listed in
the Safety Summary at the front of this manua! or with
specific warnings given throughout this manual could
regult in serious injury or death. Service and adjust-
ments should be performed only by qualified service
personnel.

5-5. EQUIPMENT REQUIRED.

5-6. Equipment required for adjustment procedures is

ilisted in the Recommended Test Equipment list in

Section I. Test equipment equivalent to that recom-
mended may be substituted,’ provided it meets the
required characteristics. For best results, use recently
calibrated test equipment. :

5-7. ADJUSTMENTS.

5-8. The adjustment procedures are arranged in a
‘recommended sequence. While most acjustments 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 adjuatable components and
their functions.

5-9. In addition to completf step-by-step ad)uatment
procedures, a condensed aujustment pracedure is in-

cluded {table 5-6) for the convenience of technicians who

have sufficient experience with the 1743A. For hest re-
sults, adjustments should be performed at normal room
temperaturer An, rdjustment location photograph (fig-
ure 5-2) ir located at the rear of this section.

$-10. GJUS"MENT PROCEDURE_S.

WARNING

1. ad the SafetySumméry atthefront of this
+.n.1al before performing adjuatment pro-
welocer

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

5-12, The following front-panel control settings are to
be used for each adjustment procedure. If a controlis to
be set to another position, it will be listed in the
procedure. After completion of each adjustment pro-
cedure, reset cortrols to their original settings.

1

CONTROL

SETTING
All Pushbuttons .

(Except as noted below) ...ooeeet et out poaition
VOLTS/DIV (Channels A and B)....... .
CAL (Channels A and B)........... detent {full cw)
Coupling (Channels A and B) ..... Ceerresenees DC
POSN (Channels Aand B) .............. midrange
DISPLAY .ooiririiirc i ee e rnnseres bererurene A
TRIGGER......... sreees Ch e rerarans A A
FOCUS .....covvveevvnnss Cerrerrrrerres best trace
INTENSITY ........................ 19 - 11 o’clock
LINE .. iriviinirenrirenns crbernrres bereranes ON
POJITION . ...ocvvvverinnrinness cereiie midrange
TRIGGER LEVEL

{Main and Delayed) ............ e ' 3 o'clock
SweepMode........ooieviiiiiiieninn.. ;eeer MAIN
START ........, Frr b rsaarernnaranres vors fully cew
L) O fully cew
MAINTIME/DIV....c.covienvnns besrsens 1 mSEC
DELAYED TIME/DIV ........ berrresennes .. OFF
TIME/DIV VERNIER ....c.0vvvnenss Ceresnes CAL

TRIGGER HOLDOFF ... ....ovvvnirevrnnenss MIN

513. LOW-VOLTAGE POWER SUPPLY ADJUST-
MENT.
Equipment Required:
Digital Voltmeter

a, Connect digital voltmeter between A16TP4 and
A16TP3 (ground).

b. Adjust +16 V ADJ A16R26 for +15 Vdc +10mV,

¢. Check other de voltages a8 indicated in table
5-2. Outputs should remain within ripple specificationa
at both high- and fow- lme cond:tmns

d. Disconnect test equipment,

5.1




Adjustments Model 1743A
Table §-1. Adjustable Components
REFERENCE ADJUSTMENT | ADJUSTMENT SCHEI;!ATIC
DESIGNATOR NAME PARAGRAPH NUMBER DESCRIPTION
Al6R26 +15 V ADJ 6-13 2 Adjusts +15 Vde supply to within
! *10mV.
AlBR2 Intensity 514 3 Minimum setting of INTENSITY con-
Limit Adj trol extinguishes trace.
-
Al1Z2R12/ Gate Comp 5-16 4 Adjusts for beat gate pulae response.
AiZC11 Adj
1 ‘ ’
ol
#F - -AI8R20 F.G. Adj 517 2 Adjusta gcale illumination uniformity.
Al2R16 Y-ALIGN 5-18 4 Aligna trice with vertical axis of CRT,
A3R116 CALIB Ampl 520 7 Adjusts calibrator output for 1 V pp.
ATR20 TRIC SENS 521 8 Adjust trigger sensitivity of main
1 (Main) TRIGGER LEVEL control.
i
AIORQF-” TRIG SENS 5-21 10 Adjust trigger sensitivity of delayed
{Delayed) TRIGGER LEVEL control.
'; A7TR41 SYNC ZERO 5-22. 8 Compenaate for sync signal AC/DC
‘ Coupling. E
A3RB6 . TRIG VIEW ‘ 523 5 Center trigger view display on CRT.
y o+ | BAL
' AIP)_CZ C Xtal Osc Adj 5-24 17 Adjust for maximum wave amplitude
. oo ' o ‘ of xtal oscillator.
| A7R93 1 X1Cal | 525 12 Adjuat X1 gain of horizontal amplifier,
' o
52 E




Model 1743A Adjustments
Table 5-1, Adjustable Components (Cont'd)
REFERENCE ADJUSTMENT ADJUSTMENT | SCHEMATIC
DESIGNATOR NAME PARAGRAPH NUMBER DESCRIPTION
ABR43 1 uSEC Range 526 9 Main sweep calibration adjuatments.
and

ABR12 .1 mSEC Range 533

ABRI13 10 mSEC Range

ABR14 60 mSEC Renge

ATRIL17 X10 Cal 5-27 12 Adjust X10 gain of horizonta] amplifier.

ATR105 Mag Center 527 12 Balance display around center screen
when magnifier is engaged.

A1IR10 LIN 1 528 12 Adjuat for best horizontal linearity.

AIlR15 LIN 2

’ '
A1TR17 Stop Point Adj 529 16 Adjuat STOP control limits.
g

AlTR5 | Gain Match Adj 5-30 16 Equalizes gain of START and STOP
amplifier circuits,

A17R43 Offaet Adj 531 16 Insures START amplifier returns to

: slightly under-range condition with

START control ccw.

A9R28 .5 uSEC Range 5-32 11 Calibrat_es delayed sweep.

A9RI10 5 uSEC Range

A9RI11 .5 mSEC Range

A3RI11 FET BAL 5-34 B Input channe! balance adjustment to

{Channel A) vertical preamplifier,
A3R31 FET BAL
{Channel B)
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spht, using a power

gering.

i -4

vider, and equal amphtude BIg-
nals are applied to both the channel A and the EXT
TRIGGER INPUT connectors to check external trig.

m. f
obtain stable triggering.
.

just

n. Disconnect test equipment.

Adjustments Model 1743A
Table 5-1. Adjustable Components (Cont'd)
REFERENCE ADJUSTMENT ADJUSTMENT| SCHEMATIC
DESIGNATOR NAME PARAGRAPH NUMBER DESCRIPTION
A3R18 5 mV BAL 65-34 5 Calibrate vertical amplifier gain on
- (Channel A) 5-mV range.
A3RT? 5mV BAL
{Channel B)
A3R19 50 mV BAL 5-34 5 Calibrate vertical amplifier gain on
oo {Channel A) 50-mV range.
A3R76 50 mV BAL
{Channe! B)
\
A3RY0 POL BAL 6534 5 Balance Channel B polarity selection.
|
I
A3R79 A SYNC BﬁL 6535 5 Balancee channel A sync signal with
/ o channel B sync signal.
o
.: ;
A3R58 A POSN "l 535 B Compensates for position variations
A3R32 B POSN " i between normal and MAG X5 operation.
: \ ‘
- A3C2 0.5 V COMP 536 b Aiijusfs for best input response on
. {Channel A) .5 V range.
A3C17 0.5 V COMP
{Channe! B)
A3C4 0.5 V INPUT 536 5 Adjust input capacitance for 0.5 V
CAP range.
(Channel A)
A3C19 0.5 VINPUT
CAP
{Channet B)
A3R49 A GAIN- 537 5 Equalizes vertical gain of each channel.
A3R46 B GAIN '

as necessary w




Model 1743A

Adjustments

Table 5-1. Adjustable Components (Cont'd)

REFERENCE ADJUSTMENT ADJUSTMENT { SCHEMATIC
DESIGNATOR NAME PARAGRAPH NUMBER DESCRIPTION
A3R65 GAIN 5-37 5 Adjusts overall gain of vertical
preamplifier.
ABR24 HF 1 5-38 6 Vertical output pulse response
ABR20 HF 2 ) adjustments.
ABR19 HF 3
ABR22 HF 4
A3R22 B HF ADJ b
ATRS7 A VS B CAL 539 B Calibrates Channel A versus Channel B.

Table 5-2. Low-voltage Supply Limits

VOLTAGE TESf POINT LIMITS RIPPLE

- =15V Al6TP1 300 mV <i0mVY
+5 V .Al6TP2 +100 mV < dmV
+16 V Al6TP4 |previously set [<10 mV

to <t 10 mV '
+43 V AlI6TP5 |+ 8 V < 5mV
+120V AlGTP6 * 6 v <20 mV
5-14. INTENSITY LIMIT ADJUSTMENT.
a. ‘Set 1743A controls as follows: '
DELAYED TIME(D]V ........... 10 4SEC

INTENSITY ... .., fully cew

b. Connect 1 V CAL output to channel A INPUT
through 10:1 divider probe.

¢. Adjust main TRIGGER LEVEL for stable dis-
play. .

d. Adjust intensity limit control A15R2 until in-
tensified portion of sweep is just extinguished.

5-15. ASTIGMATISM AND FOCUS ADJUSTMENT.

a. Set 1743A controls as follows:

MAINTIME/DIV ...ccovvvvnrnennns 1 SEC
TIME/DIV VERNIER............ fully cew
INTENSITY ........... barely visible spot

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

5-16. GATE RESPONSE ADJUSTMENT.
Equipment Required:

Monitor Oscilloscope
10:1 Divider Probe

a. 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 AI2TP! is 25
volta.

c. Adjust GATE COMP ADJ A12R12 and A12Ct1
for best square-wave response {overshoot, undershoot,
etc., should be less than 3%).

d. Disconnect test equipment
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Adjustments

5-17. FLOODGUN ADJUSTMENT.
a. Set SCALE ILLUM fully clockwise.

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

¢. Verify that CRT remains evenly illuminated as
SCALE ILLUM control is turned slowly counterclock-
wise.

5.18. TRACE ALIGN AND Y-AXIS ALIGN ADJUST-
MENT. {For Option 101 instruments, omit this para-
graph and proceed to paragraph 5-19.)

thlpmenl Required:
Function Generator
a. Obtain horizontal baseline,

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

c. Set display mode to A VS B.

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

e. Adjust function generator for approximately 1-
kHz signal with 8 divisions of vertical deflection.

f. Adjust Y-align A12R16 so that vertical traqe ls

parallel with vertical graticule line. \‘

g- Disconnect test equipment.

5-19. TRACE ALIGN AND Y-AXIS ALIGN ADJUSf-
MENTS. (Option 101 instruments only.)

Equipment Requlred:
Function Generator
t

a. Obtain horizontal baraline.

b. Adjust TRACE ALIGN on rear panel until

!

Model 1743A

g. Adjust Y-align A12R16 until left side of rasteris
parallel to vertical graticule lines.

5.20. CALIBRATOR AMPLITUDE ADJUSTMENT.
Equipment Requlred:
Digital Voltmeter

a. Connect digital voltmeter between CAL 1 V
output and ground.

b. Adjust CALIB AMPL A3R116 for an indication
of 0.500 V =5 mV. Since thecalibrator signalisasquare
wave, by adjusting amplitude for 0.5 V average value,
peak value of calibrator pulse willbe 1 V 210 mV.,

¢. Disconnect test equipment.

5-21. TRIGGER SENSITIVITY ADJUSTMENT.
Equipment Required:

Function Generator

a. Set 1743A controls as follows:

VOLTS/DIV (Channel A) ............. 005
Coupling (Channel A) ................ 50N
MAIN TIME/DIV ..ovvvveeenee e 10 uSEC
DELAYED TIME/DIV ............ 2uSEC
Main INT/EXT ...covvivieincnnnnens EXT

b. Connect function generator to channel A IN-
PUT and main EXT TRIGGER input, using BNC tee.
Terminate main EXT TRIGGER input with 50-ohm
feedthrough termination.

e. Set function generator output for 50-kHz, 15-mV
pp sine wave {3 div).

d. Set main AUTO/NORM toc NORM.

e. Set main trig sens ATR20 fully cw.

Yot f. Slowly turn main TRIGGER LEVEL from one

, 'extreme to other. Note one sweep occurs for each

horizontal trnce is exactly parallel with CRT graticule '

lines.
c. Set main TIME/DIV to 1 mSEC.

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

!
' e Adjust function generator for approximately
;500-kHz signal with'g divisions of vertical deflection.

' 1"'.'5. With horizental POSITION place left slde of
raster at center screen.

56

direétiqn of rotation (increase INTENSITY slightly).

g. While turning TRIGGER LEVEL, slowly ad-
just main trig sens ATR20 cew until sweep occurs for

only one direction of rotation of main TRIGGER
LEVEL.

h. Set main AUTQO/NORM to AUTO,

i. Increase cutput amplitude from function Rener-
ator to 20 mV p-p (4 div). ‘

j. ' Set main AUTO/NORM to NORM.

.
f sy
0‘ !

|
it




Model 1743A

k. Rotate main TRIGGER LEVEL. Sweep should
occur for each direction of rotation and there should be
one small area of TRIGGER LEVEL control where
stable triggering can be obtained.

L. Change 1743A controls as follows:

Main AUTO/NORM................ AUTO
Main INT/EXT...cooiviiriiinnninnss INT
Delayed INT/EXT «.cvvivvvnirninnnnn. EXT
AT STOP(FINE) ...0vevvvirnnnns. AT OFF

m. Connect function generator to delayed EXT
TRIGGER input.

A n. Set function generator output for 50-kHz, 15-
mV p-p sinc wave.

o. Set SWEEP AFTER DELAY to TRIG'D.
p. Set horizontal sweep mode to DLYD,
q. Set delay trig sens A10n9 ful.iiy cw.

“r. While turning delayed TRIGGER LEVEL from
one extreme to other, adjust A10R9 ‘ccw until sweep
occurs for only one direction of rotatton or not at all
(keep INTENSITY set higher than!normrrl)

8. Set SWEEP AFTER DELAY to ALITO

ey

t. Increase function generator outpyglt to 20-mV
P-P- ‘.
i

v 'set SWEEP AFTER DELAY to TRIG'D.

'v. Turndelayed TRIGGER LEVEL. Sweep should
' occur for each direction of rotation. ' [ '

'NOTE L

;l '
If sweep does not occur for each direction of
rotation, readjust A10R9 shghtly cw until
sweepa do occur.
w. Disconnect test equipment.

5-22. SYNC ZERO ADJUSTMENT.
Equipment Required:
Function Generator

" a. Connect function genetator to channel A IN-
PUT.

b. Set function 'generhtér outpﬁt for 1-kHz sine
. wave and approximately six divisions of amplitude

c. Ad]UBt main TRIGGER I EVr;L for stable dis-
play. ..

1
i

Adjustments

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

e. Adjuast SYNC ZERO A7R41 until no shxft oc-
curs.

f. Diaconnect test equipment.
5-23. TRIGGER VIEW BALANCE ADJUSTMENT.
Equipment Required:
Function Generator

a. Set 1743A controls as follows:

TRIGGERVIEW .......c.vvvhe engaged
Main AUTO/NORM...........\... NORM
Main INT/EXT .......ovevrrivnnnnen EXT

b. Connect function generatortomain EXTTRIG-
GER input.

c. Set function- generator output for approxi-
mately 100-mV p-p, 10-kHz sine wave,

d. Adjust main TRIGGER LEVEL for atable dis-
play.

e. Decrease function generator amplitude to low-
est amplitude where stable triggering can be main-
tained.

f. Adiust trig view bal A3R86 until trigger view
display is centered on middle horizontal graticule line.

g. Disconnect test equipment.
5-24. OSCILLATOR AMPLITUDE ADJUSTMENT.
' Equlpmon? Required:

Monitor Oscilloscope

50:1 divider probe

8. Connect monitor oscilloscope through 50:1
divider probe to AI8U1 pin 12.

b. Adjust xtal osc adj A18C2 for maximum amp-
litude,

c. Digconnect test equipment.
5-25. HORIZONTAL AMPLIFIER GAIN.
Equipment Required:
Time-mark generator

a. Set 1743A controls as follows:



Adjustments |
Coupling (Channel A} ............0vts 5010
VOLTS/DIV (Channel AY ..oevvvvvenn... b
MAINTIME/DIV .....vcvvrevnnn 1 uSEC
DELAYED TIME/DIV ........... 0.5 uSEC
AT STOPAFINE) ... covviriinennrnenns AT ON

b. Adjust X1 gain ATR93 for sweep baseline of 10
cm in length. (Use horizontal POSITION control to
position baseline while making this adjustment.)

c. Connect time-mrark generator to channel A IN-
PUT.

d. Set time-mark generator for 1 usec marker.

NOTE \
Time-mark generator output is required for -
internally triggering the 1743A delayed
- sweep. Time markers on the CRT may be
disregarded ns they are not required for this
adjustment.

e. Using AT S:PART control, position beginning of
first intensified trace at 0.5 horizontal division graticule
maork.

f.  Using AT STOP controls, position end of second
intensified trace at 9.5 honzontal dw:smn graticule
mark.

ig. 'Readjust ATR93 until start of first delayed trace
" and stop of second delayed trace are at 0- and i0-
" division points respectively.

h. Disconnect test eciuipment.
} ' ‘ :
5-28. PRELIMINARY MAIN SWEEP CALIBHATION.
Equipment Required: l
Time-mark Generator
~ @ QConnect time-mark generator to channel A
INPUT.

b. Set main AUTO/NORM to NORM.

c. Set main TIME/DIV and time-mark generator
as indiceted in table 5-3. Make adjustments to obtain
one marker/division. (Set adjustments as closely as
possible.)

~d. Disconnect test equipment.

Table 5-3. Preliminary Main Sweep Calibration

MAIN TIME/DIV | Time-mark Generator
Setlings Sellings Adjust
1 uSEC. 1 s ABR43
.1 mSEC .1 ms ABR12
10 mSEC 10 ms ABR13
50 mSEC 50 ms ABR14

5-8
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5-27. X10 GAIN AND BALANCE ADJUSTMENTS.

. \
Equipment Required: \.

by
Time-mark Generator :

i
[
\

a. Connect time-mark generator to chnnnel A
INPUT.

b. Set main TIME/DIV to 1 xSEC position.
c. Set time-mark generator for 1 s marker.

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

e. Engagehorizontal sweep MAG X10 pushbutton
switch.

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

g. Adjust X10 Cal A7R117 until one marker coin-
cides with first vertical graticule line and one marker
coincides with last vertical graticule line.

h. Disengage horizontal sweep MAG X10 push-
button switch.

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

j- Using horizontal POSITION control, center
middle time-marker.

k. Engage horizontal sweep MAG X10 pushhutton
switch.

1. Adjust Mag Center A7R105 to re-center time -
marker.

m. Disconnect test equipment.

5-25. HORIZONTAL LINEARITY ADJUSTMENT.
Equipment Requlred:

Time-mark Generator

a. Connect time-mark generator to channel A
INPUT. :

b. Set 1743A controls as follows:

Coupling (Channel A) ...........cvvut 5001
VOLTS/DIV oot eirsienennrens 2
MAIN TIME/DIV ............... .05 uSEC
MAGXIO ..ooieiiiiirenerriessas . engaged

¢. Set time-mark generator for 10 ns markers.
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d. Starting with linearity adj A11R10and A117.15
fully cw, adjust for best overall linearity in cer.er 8
divisions of unmngmﬁgd sweep (center B0 di+ sions of
magmf’ ed sweep),

e Dmconnect_ test equipment.
5-29. AT STOP POINT ADJUSTMENT.
Equipment.Required:
'I'irhe-mark Genera_tolr
a. Connect time-mark .ger;erutor‘to chqnnel A

INPUT.

b. Set 1743A controisias‘followa:

MAINTIME/DIV ......c.ovott.s 1 pSEC
DELAYED TIME/DIV .......... 05 4SEC
AT START(DELAY) oo vnvrnn, fully cew

fully cw

AT STOP (COURSE and FINE)....

c. Set time-mark geherator for 1 u8 marker.

* d. Adjust stop point adj A17R17 until start of
- second intensified trace is 0.4 division from right end of
‘baseline (use honizontal POSITION control as neces-
sary to observe right end of bnseline).

e. Disconnect test equipment,

5-30. TIME INTERVAL GAIN ADJUSTMENT
Equipment Required: -
Tnme-mnrk Generator

. a. Conpect tlme-mnrk generator to chnnnel A
INPUT. ' ‘ | |

i

b. Set 1743A controls as follows:

MAINTIME/DIV......ooovivvanan,.. 1 wSEC
DELAYED TIME/DIV . 05 uSEC
AT STARTCHA/CHB ............... CHA
AT STOP (FINE)...... Verrernnerians AT ON

¢ Set time-mark generator for 1 us marker.
~d. Adjust AT START and AT STOP controls to
. lntenslfy second and third hme mnrkers

e. Engagc horizontal sweep DLYD pushbutton
switch and adjust AT STOP controls tooverlaptwotime
markers

i

)

1

f. Slowly turr AT START control cw, while count-

ing down to eighth time murker.

k. Adjust gainmatch adj A17R5 until two markers
are exactly overlapped. |
| ! : '

Adjustments

h. Return AT ST/ .RT .ontrol to second marl:er.
i. Adjust AT . OP controls to overlap markers.
i. Repeat éteps f and g until no interaction occurs
and markers remain overlapped with START control
set for sgcond and eighth markers.
k. Disconnect test gquipment.l .
5-31. TIME INTEFIVAI‘. OFFSET ADJUSTMENT.
Equlbment Required:

Time-mark Generator

'a. Connect time-mark generator to channel A
INPUT. ’

b. Set 1743A controls as follows:

MAINTIME/DIV ...oovvviinnnn, 1 uSEC
DELAYED TIME/DIV .......... 05 uSEC
AT START (DELAY) ..,....... vern fully cow
"AT STOP (COARSP.“.) ...... [ fully cew
AT STOP(FINE)...... fully ‘ccw with AT Obf

c. Set 'time-mark generator for 0.1 pa marker.
d. Engage horizontal sweep DLYD pus}{button.

' e. Slowly turn AT START control cw, just past
1 position where trigger point jumpr. Ghserve LED dis-
play.

NOTE

STOP control must remain fully cow dunng
this adjustment but not in AT OFF detent.

f. Continue turmng AT START conlrol slowly cw
while watching for highest positive indication'on LED
display. Continue turning AT START contrel until end
of sweep is reached.

g- Return AT START control to position where
highest positive indication was noted on LED display.

h. Adjust offset adjust A17R43 for LED display
indication of 9.9.9.8.7.-6.

i. Disconnect test equipment.
§-:2. DELAYED SWEEP ADJUSTMENT.
Equipment Required:
Time-mark Generator
a. Connect time-mark generéior to channel A

INPUT. .
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1
Table 5-4. Delayed Sweep Calibration Adjustments
MAIN TIME/DIV DELAYED TIME/DIV Time-mark
Settings Settings Generator Settings Adjust Tolerance
- 1 uSEC .05 uSEC 50 ns
S 2 uSEC .1 uSEC .1 us l
5 uSEC 2 uSEC 2 us A9R28 2%
1 uSEC bH uSEC b us
_ -2 uSEC I uSEC 1 us
- 5 wuSEC 2 uSEC 2 us
- 10 uSEC 5 uSEC 5 us
- 20 uSEC , 10 uSEC 19 ps
- 50 ‘uSEC 20 pupSEC 2 us , A9R10 - 2%
.1 mSEC 50 uSEC 50 us '
. . . .2mSEC .1 mSEC A mSEC‘
' .5 mSEC .2 mSEC 2 mSEC
1 mSEC - .6\ mSEC 5 mSEC
2 mSEC 1 mSEC 1 mSECI \
5. mSEC!' 2 mSEC 2 mSEC\ AIRN +2%
10 mSEC 5 mSEC 5 mSEC
20 mSEC iI0 - mSEC 10 mSEC j
50 mSEC 20 mSEC \ 20 mSEC 1

b. Set 1743A controls as follows:

. ' VOLTS/DIV (Channel A)

...... N

' : Coupling (Channel AY ...........v00e 5010
- . Horizontal Sweep............. vere. A TIME
. SWEEP AFTER DELAY .......... TRIG'D

' AT STOP(FINE)......ovvvinnnnnsns AT OFF

c.. Set time-mark generator, main TIME/DIV and

1

" delayed TIME/DIV as indicated in table 54, Make :

necessary adjustments for one time marker/div, com-
~ promising (if necessary) so that all ranges controlled by
particular adjustment are in specified tolerance.
d. Disconnect test equipment.
: ‘ Al
5-33. MAIN SWEEP CALIBRATION ADJUSTMENIS.

Equipment Required:
Time-mark Generatof '

¢ a. Connect hme-mark generator to channel A
INPUT. |

K b. Set717.43A controls as follows:
MAIN TIME/DIV

................ 1 uSEC

'DELAYED TIME/DIV ........... 1 4SEC

' SWEEP AFTER DELAY ........... AUTO

" ATSTOP(FINE) ..c.eeeerrnnnennnnns AT ON

e 'Set time-mark generator for 1 u8 marker.

d. Adjust AT START to poslt.on first intensified
trace at second time marker. )

e “Adjust AT STOP controls until time mtervnl
LED dlsplay indicates 9.0000 -6,

f. Engage horizontal sweep DLYD pushbutton.

B. Adjust ABR43sothattwotime markersoverlap,

h. Set 1743A controls as follows:
MAIN TIME/DIV ...........v.e 10 xSEC
DELAYED TIME/DIV .........0. 1 uSEC
Main AUTO/NORM ....ovvvenne NORM
HORIZONTAL SWEEP .............. MAIN

i. Set time-mark generator for 10 ps markers.

o "j. Adjust AT START control to position first inten-
sified trace to second time marker.

k. Adjust AT STOP controls until time interval
LED display indicates 090.00 -6.
4

. Engage horizontal sween DLYD pushbutton.

. m. Adjust ABR12 so that two time markers over-
- lap. ‘

n. Repeat steps h through 1 for two remaining
adjustments using control settings indicated in table
85

o. Dicconnect test equipment.

um




Model 1743A Adjustments
Table 5-5. Main Sweep Fine Adjustments
MAIN DELAYED Time interval
TIME/DIV TIME/DIV Markers LED Display Adjusiment
"1 mSEC . .1 mSEC 09.000 -3 ABR13
50 mSEC 6 mSEC 650 ms 450.00 -3 ABRl4

5-34. VERTICAL AMPLIFIER BALANCE ADJUST-
MENT.

Equipment Required:
Digital Voltmeter (DVM)
a. Set channel A and B couplings to 65000 and
VOLTS/DIV (channels A and B) te .05,
b. Connect DVM to A3TP9.

¢. Adjust A3R11, channel A FET balance, for0 VvV
+0.5mV,

d. Co:_mect QVM to A3TPI0, ) ’

. e. Adjust A3R3[ channel B FET balance, for0 V

+0.6 mV.
f. D:sconnect DVM.
g. Whnle changmg chnnne! A VOLTS/DIV be-

thenn .005, .0, and 02, adjust channel A 5-mV balance
A3R18 for minimum trace shift between ranges.

h. Rotate channel A VOLTS/DIV betweer .005 |

and .05, and adjust channel A50-mV balance A3R19 for
minimum trace shift betwegn ranges.

i. Change DISPLAY tn B.

j- Rotate channel B, VOLTS/DIV between .005,
.01, and .02, and adjust chennel B5-mV balance A3R77
for minimum trace shift between ranges.

k. Rotate channel B VOLTS/DIV between .005
and .05, and adjust channel B50-mV balance A3R76 for
minimum trace shift between ranges. .

1. While switching CH B INVT selector between
its engaged and disengaged position, adjust poiarity
balance A3R90 until trace shift is minimal. If A3R90is
'changed, recheck steps j and k for correct balance. If
additional adjustments are made for j and k, recheck
adjustment of A3R90 us descnbed above

5-35. POSITION AND SYNC BALANCE ADJUST-
MENT. ‘

Equipment Required:
Function Generator

e. Set 1743A controls as follows:
DISPLAY ...... srererrreanss berannreerns B
POSN (channel B}............... 12 o'c}ock

b. Switch between normal and MAG X5 and
adjust channel BPOSN A3R32 for minimum trace shift.

c. Set 1743A controls as follows:

DISPLAY ......0vvvernesns rerrereas ALT
TRIGGER.......oovvvviiiinnnns vorn.  COMP
VOLTS/DIV (beth channels) ........... 0

d. Using function genevator, apply 10-kHz sine
wave to both channel INPUTS using BNC tee and two
cables of equal electrical length.

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

f. Adjust a!ync A bal AJR79 until both channels
trigger stably and are in phase. If A3R79 is changed
recheck steps g and h in paragraph 5-34 for correct
balance. If additional adjustments aremade forgand h,
recheck adjustment of A3R79 as described above.

B ’Disconnect function generator.

h. Set 1743A coi. -rols to initial settings.

i. Switch between normal and MAG X6 and adjust
channel A POSN A3RG58 for minimom trace shift.

j. Disengage MAG X5.

5-36. INPUT CAPACITANCE AND ATTENUATOR
COMPENSATION ADJUSTMENT.

. Equipment Requlred:

Function Generator
LCR Meter

' 511




, o g. Connect LCR Meler to channel A lNPUT and

Adjostments

'a. Connect function generator to channel A

_ INPUT.
b. Set 1743A controls as follows:
' Coupling (channel A)............ verer BOD
VOLTS/DIV (channel Ay ...oovvrievvvnnne b
MAIN TIME/DIV .......... rrrees 20pSEC

c. Set function generator controls to obtain 3-V
peak, 5-kHz aquare wave,

d. Adjust.bvolt comp A3C2 with :nsulated adjuat
ing tool for best sqQuare-wave response.

e. Disconnect function generator.
“f, Set 1743A controle as follows:

o VOLTS/DIV {both channels) ..... senrses
‘ Coupling (channel A}..,

bbbbbbbbbbbbbbb

observe readmg (19.6 to 215 pF).
R h. Set channel A vourszmv to .5.

Y Ly }

o =.t Ad]ust channel A input cap A304 to obtain

Y _. ‘game readmgl : ] noted on 2 range (step g)

\ B
j’ Dmconnect LCR meter, s

Yy ik . '

Yy PN . , | P

".'if kt Change DISPLAY to B and ropeat stepa a

through j for channel B, adjusting channel B.5 V pnput'

comp ASCI'I and channe! B 5V cap A3019 AL

' , I “'
_l. Dmconncct test eql.upment gl

8- 37. VERTICAL GAIN ADJUSTMENT. =

S -," ‘)" Connect CAL 1 V output to channel A INPU'P'

. 1 l usmg test lead and adapter

"
doa S

! .
i
IR N ! P \

: 1b Set 1743A controla and ad]ustments as follows:

S ' YoLTS/DIV (both channels) .

. 4Ly, VOLTS/DIV (both channels) ............, 2
-0 A3R49, channel ‘A gain-............ fully ew '
A3R46 channel B gam seseeniifae

fully cw

c Note s:gnal amphtude of channel Al ‘

Tt
PRI

o d Change DISPLAY ahd TRIGGER to B and
connect CAL 1 Vi mgnal to chnnnel B INPUT o

‘e.

If channel B nmphtude is larger than channell
A, turn A3R46, channel B gain, ccw until channel gains

s

are equal. If channel A ip larger than channel B, turn -

~ channel A gmn A'!R49 ccw until gains ure equal .
1 v o ‘I:V f;‘,m W,
'dw:smns vertically.., ' . »

" g‘ Dlsconneotf tgst equlpmenti o v :7'.

»;:w-= T

N ot | e e
5-12‘ :

i
+ ’ t

] i 4 oo

it Y
v Y Lo - .
A [ R I \

i
N . . ,r ik |
E v _'n, 1‘\ Ce

Adjuat overall gam A3R65 to dlsplny exactly &

R W W e e e ———

Model 1743A

5-38. PULSE RESPONSE ADJUSTMENT.
Equipment Raquired:
Fast rise Pulse Generator

a. Connect fast-rise pulse generator to channel A
INPUT.

b
b. Set 1743A controls as follows:

. Coupling (both channels)_............. 500
MAINTIME/DIV ....covvveeenn. 05 uSEC
ABRIG, .. iviriiviiririrnrirens ver  fully cow
ABR20....ccoirrnirennranrecnennes fully cew
ABR22....ieveriisrennnens vorsess  Tully cow
ABR24. ... iiviireinnnirnnines vesr  Tully cow

c. Set channel A VOLTS/DIV and pulse genera-
tor controls as necesaary to obtain 6-division display. If
poaai]:le, make adjustments on .01 VOLTS/DIV range.

d. Adjust HF No. 1 ABR24 cw to partially smooth
front edge perturbation. Adjust HF No. 2 AGR20 cw to
speed up front edge (see figure 5-1).

e. Aitcrnately adjust ABR24 and A5R20 to set
leading edge of pulse to most resemble ite known

.. characteristics.

NOTE

If pulse generator being used is specified for
3% overshoot, do not set adjustments for less
than 3% since this is effectively detuning the
vertica} amplifier bandwidth.

f. Adjust HF No. 3 ABR19 for flattest pulac top
{medium tune constant).

" g Adjust HF No. 4 A5R22 for flat: est pulse top
{long time conatant) .

h, Check adjuatment again since someinteraction 5

occurs (stepa d through g).
i Change DISPLAY to B. .

j. Connect fast-rise pulae generator to channel B

" INPUT.

k. Adjust channel B HF Bd] A3R22 to make chan-
nel B dmplay as similar as posalblc to channel A

. d:cp]ay

l. D:sconnect test equlpn'ent

i [
1I



Model 1743A

. AS5R24

HF No. 1
SMOOTH QUT THIS HOOK

FAST TIME CONSTANT

AS5R20
HF No. 2
! )
] 1 ¥
0 )
I \u
ABR19 ~
HF No. 3 MEDIUM TIME CONSTANT
ASR22
HF No. 4 LONG TIME CONSTANT

1T40A-048-10-73

Figure 5-1. Pulse Response sidjustments

Adjustments

NOTE

Check bandwidth (Section IV, paragrazh 4.
19) after making response adjustments. If
Yandwidth is low or marginal, adjust HF No.
1 'AbR24 slightly cw to speed up response;
then adjust HF No. 2 A5R20 slightly cw 1o
optimize pulse response again.

5-39. X-Y GAIN ADJUSTMENT. (Not required on
Option 101 instruments.)

Equipment Requlred:

Function Generator =
Power Divider

a. Connect function generator to both channels,
using 50-chm power divider and appropriate cables.

b.. Adjust function generator and channel A
VYOLTS/DIV for exactly 6 divisions of vertical deflec-
tion. Function generator should be set for low frequency
(<1 kHz). -

¢. Change sweep mode to A VS B.

d. With channel B VOLTS/DIV set to same set-
ting a8 channel A, adjust ATR97, A-Bcal,, for exactly 6
diﬁsiops of horizontal deflection.

e. Disconnect test equipment,:

Table 5-6. Condensed Adjustment Procedire

Adjustment

Procadure

- 415 V Adj, AI6R26

+15 Vde 210 mV

' Intensity Limit Adj, A15R2

Set main sweep fo .1 mSEC,
Set delayed sweep to 10 4SEC.

Adjust so that intensified sweep is just extinguished )
with BEAM INTENSITY at minimum.

5-13




-Adiustrr;ents

S Je1T43A

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

i

'1)’

Adjustment ' Procedure
l Gate Comp Adj, A12R12 and A12C11 1, Set BEAM INTENSITY to midrange. )
2.  Adjust for fastest rise time with <3% overshoot,

, Observe trace and adjust for even intensity, particu- !
larly at left edge. Check for less than 1 dwiamn of ’
baseline loss at fastest sweep speed,

T C '
’ F.G. Adj, A16R20 Adjust for uniform illumination at all settmgs of
; 7 ' . V. . SCALE ILLUM.
: ¢ | ' i 1
B N | : ! i
A ‘.‘ T ' o . .
e o ’I‘RACE ALIGN (rear PE. nel) and 1.  Perform TRACE ALIGN first.
G ' Y.align (A12R16) * ' -
I TR 2.  Apply 10-kH2 sine wave to channel A while in
L % B o A VS B mode.
'}'fi"\ S 3 Adjust for perpendicular line.
lII [ :‘J‘l") |l :7! z: !'. .
I , [, Coalibrator Amp, A3R116 Adjust for 1 V peak £10 mV.
’I I-'; ‘; ' lii I j!l_".‘ vt ’I?“ y V :"’.l'x
b 1 T . T -
{ o :
" "Jl’: Mam Thg Sens Adj,‘ 'A7R20 Adjust ao both main and delayed trigger circuit
!fl".' . [". a Deluyed Trig Sena Adj,'AIORBG recognize a 10- .Hz, 20 mV sine wave.
. !"! ‘.i' Ly .=I |‘. :
o T T T '
DL %ync Zero, A7R41 - L 1.  Apply 1.kXHz sine wave. ‘
S ; T :
ST P ST 2. Adjust for no shift in trigger point while switching
J'r"’ v bt | time base between AC/DC coupling.
:;' ]; ..1 :! .' '“ ' ) ]I ‘») | f
i].l-l \ .“I‘. ij R \ 1 N vy : iyl ‘ o > i
¥ ;r,}' ; ‘ 'I‘nd Vlew Bal A.3R86 _ 1. Apply small sine wave to main EXT TRIGGER.
(AR I _ ! |
:};‘ % f*; I‘flh |‘{‘I.‘ i \,‘ ’ N v } 2.  Select TRIG VIEW mode.
. . ‘ \- ”! L . - 7 ’
R f } N e 1:, ! " ! ') 3.  Adjustto position ! he triggered display to center acreen.
R N R A
i 17:; JII" ‘]" L )‘- .?. ; Il' . “ 11 .
" , :‘f “1 KtaL Osc Ad]. AIBCZ iy f 1.  Using monitor oacilloscope with 60:1 divider probe,
y ':I;;? L/f 4 ) 3 o " - adjust oscillator waveform for maximum amplitude. ' _
TR '/ Jal}i. . ':' ‘ :i“;lf! | ‘
TN O T T '
I e S
;}- [i' "if,l' l‘} .-"_'f_“ b .’l ‘
(RN oy i
N . ."_‘3{; . \‘ f ?_"1'1 J] E' :. -‘: ] ‘, !I J . : . \I .




It Model 1743A

Adjustinents

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

oo
:. . b Adjustment

Procedure

. R Al1R15

Horizontal Ampl Gain : 1. Adjust for full 10-div baseline. -
| | 2.  Trigger externally.
3. Position 1st intensified trace at 0.5 and 2nd inten-
' sified trace at 9.5 horiz div marks using START and
STOP controls respectively. l
4, Adjust ATRS3 so st delayed trace staris at 0 division
and 2nd delayed trace ends at 10th division points.
}
v-RELIMINARY MA}N SWEEP CAL
‘ABR43 , 1. 1u8EC range
ABR12 2. .1 mSECrange |
' AJBRI:; 3. 10 mSEC range
| ® " ASRI4 4 50 mSEC range .
" X10 Cal, ATR117 1.  Apply 1 ps time marks.
o | 2. Setmain TIME/DIV for 1 marker/div.
_J‘ 3. ENGAGE MAG X10.
. 4.  Adjust for 1 mariter/ 10 div.
" Mag Center, ATR105 1. Set main TIME/DIV for 1 4SEC undtime-mnrk genera-
tor for 5 us markers,
| 2. Center middle time marker.
: 3.. Engage MAG X10.
"4, Adjust to re-center marker.
HORIZONTAL LINEARITY
AllR10 S .'1;"' Adjust on .06 uSEC range, using MAG X10, observ-

 ing 10-n8' markers,

! . e ":1 . ) 5'15




Adjustments ‘

Model 1743A

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

Adjustment Procvedure
Stop Point Adj, A17R17 1. With ATSTOP controls fully cw(AT ON), adjust A17R17
' v o second intensified trace is 0.4 div from right end of
baseline.
Gain Match Adj, A17Rb 1. Setmain TIME/DIV to1 ySEC and time-mark genera-
tor for .05 ps markers.
2.  Intensify second and third time markers using AT
START and AT STOP controls (AT ONj.
3. Engage DLYD switch.
4, Using AT STOP controls overlap markers.
5. Using AT START control count down to eighth marker.
]
6.  Adjust A17R0 to overlap markers,
7. Return AT START control to second marker.
B.  Repeat steps 4 through 7 until no interaction occurs.
. Offset Adj, A1TR43 1. Set ATSTART and AT STOP controls fully cew{AT ON),
2.  Trigger 1743A,
‘ 3.  Engage DLYD switch,
4. Locate highest positive indication on LED display
using AT START control.
5.  Adjust A1TR43 for 9,9.9.8.7.-6 on LED display.
; ° ]
Fine Adjustments
Main Sweep 1.  Usetime markers and TIME/DIV settings ns indicated
below. '
ABR43 2, Set AT START control so Ist intensified trace coincides
ABRi2 with:2nd marker.
ABR13
ABR}4 3.  Set AT STOP controls for LED display indication noted
below (AT ON).
f 4.  Adjust for marker overiap.
Time Marks
and
Main DLYD LED ;
TIME/DIV  TIME/UIV INDICATION ADJUST
1 uSEC I uSEC 9.0000-6 ABR43
10 uSEC 1 uSEC 090.00-6 ABR12
1 mSEC .1 mSEC 09.000-3 ABR13
50 mSEC 5 mSEC 450.00-3 ASRI14




Model 1743A Adjustments

Table 5-6, Condensed Adjustment Procedure {Cont'd)

. o Adjustment Procedure
Delayed Sweep Calibration', |
' A9R28 ! ‘ Use table 5-4 for calibration.
- A9R10 '
ASR11 ’

i

F

Vertical Amplifier Balance ‘ ,

‘ \ A3RIL 1.  Connect DVM to A3TP9 and adjust A FET balance for
; Y ] 0V £5 mV. Adjust on 50 mV range.
'A3R31 2. Connect DVM to ASTP10 and adjust B FET balance for
' . 0V £5 mV. Adjust on 50 mV range.
¢ A3R18 3. Switeh channel A VOLTS/DIV between .005 and .02
and adjust 5mV balance tor minimum trace shift.
' A3R19 4. Switch channel A VOLTS/DIV between .005 and .05
and adjust 50-mV balance for minimum trace shift.
A3R77 5.  Switch channel B VOLTS/DIV between .006 and .02
: and adjust 5-mV balance for minimum trace shift.
A3RT76 . 6.  Switch channel B VOLTS/DIV between .005 and .05,
] - and adjust 650-mV balance for minimum trace shift.
. A3R90 _ ! ' 1. Engage/disengaﬁe CH B INVT and adjust for mini-
) ‘ mum trece shift. Readjust A3R77 and A3R76 if neces-
. = sary.

Position and Sync Balance : ‘ ‘
A3R32 1. Select B DISPLAY; switch between normal and MAG

X5, and adjust channel B POSN for minimum trace
shift,
A3R79 ' 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. Re-
adjust A3R18 and A3R19 if necessary.’

A3R58 ‘3. Select A DISPLAY:; switch between normal and MAG
P X5, and adjust channel A position for minimum trace
shift. ’

Input C and Attenuator Compensation

{Channel A) , '
A3C2 1. . Apply 10-kHz stiuare wave, and adjust .5 V comp for
s best response.
o A3C4 2. Adjust .5 V input cap to make .6 VOLTS/DIV range

match reading on .2 range (19.5 to 21.5 pF).

517 ¢




Adjustments _ ‘ . | Model 1743A

Table 5-6. Condensed Adjustment Pro'cédure {Cont'd)

A’\d]unmenl . Procedure

Input C and Attenuator Compensation
{Channel B)

ASCl.:fr' o 1.  Apply 10-kHz square wave, and adjust .5 V comp for
! best response.
A3C19 : 2. Adjust .5 V input cap to make .5 VOLTS/DIV range

match reading on .2 range (19.5 to 21.5 pF).

'\
I

Gain .
| A3R49 ‘ 1. Channel A i:ine gain.
A3R46 2. Chennel B fine gain.
A3R65 3. Composite gain. -
Pulse Response . ,\
A5R24 1.  Short tin;‘e cor;atant.
ABR20 . 2. Short time constant.
ABR19 3. Medium time constant.
. A5R22 4.  Long time coystant.
A3R22 ‘ 5.  Adjust to ma;:e channel B mosat resemble channel A,

X-Y Gain {Not applicable to Option 101)

ATR97 Adjust for same gain on X-axis as on Y-axis.

5-18
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Vo

ASA20  ASR1Y  ABR22
HFNO.1 AS HFNO.2 HFND.3 HF NO. 4

A10R9 AJR76 AJR?7 A3R31 A3R65
DLYD TRIG BS0mv B5mV BFET OVERALL A16R20
SENS - BAL BAL BAL GAIN FG ADJ A6

ATR20
MAIN TRIG
SENS

{HIDDEN}

A7R41
SYNC ZERO
{HIDDEN)

AJTPI0
8.5V INPUT.,
CAP

AlC19
B HF j;: : ¢ N . ’ .
A3R22 ‘ i h ] . -
B.5V
COMP
A3C17

POL BAL
AJRY90

8 POSN 4. "N ig

AJR32 : . C
Sl NN

BGAIN e/ o« e
ANGNRR G, .

A3R4§
b, i, .

A3JTPO ! I — T—

A3C2 )
A .5V COMP

CALAMP A3RI8 A3JRI19 A3JA79 AIR4O AIRSE — AJRSE

A .5V INPUT AJGR26
CAP A3R116 ASmV A50mV SYNCA AGAIN APOSN TRIG VIEW +15V ADJ

A3C4 BAL BAL 8AL . BAL BAL

AIR11
.5-20mS

ASR10

A9R28
05-2us

Adjustments

ard -

"-

7/ / T\

A18C2 A1B A12 A12RI6 A12R12 AIER2 Al5
XTIAIE)?SC Y-ALIGN GATECOMP INTLIMIT {(UNDER)
-ATR105
ATR117 MAG ATR93 ABR43 ABR12 A11R15

A9 X10GAIN CENTER X1 GAIN .05-2uSEC B200uSEC A1l LIN2

ABR13
0.5-20mSEC

ASR14
.05-25EC

A10 AJR97 A7 A8 A17 STOPPOINT OFFSET GAIN LIN1
AviB " ATIRI?  A17R43 MATCH ANRIQ
CAL A1TR5

Figuie §.2,
. Adjustment Location
5-19/(5-20 blank)
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| " 8- IN'I RODUCTION : _ !

6-2, 'I‘his aechon contains information for ordering

.+ "' parts, Tabl 6-1liats abbreviations used in the parts list, -

‘ table 6-2 .1sts all replacenble parts in reference

.+ designator order, and table 6-3 contains the names and

- addresses that correspond to the' manufacturers’ code
T numbers. .

. 6-3 ABBREVIATIONS

6-4 'I‘oble 6-1 lists nbbrevmhona uged in the parts list,
the schematics, and throughout the manual, fn some
cnses, two forms of the. abbreviation are used.one all in
*. capital letters, and ‘one partml or no capitals. Thls
o ‘ fcurs becuus' the abbreviations in the paris list are.
.+ alwdye all capitals.. However, in other parts of the
! . manual other abbreviation forms are us2d with both
lowercase and uppercnse lettcra

. 85, HEPLACEABLE PARTS I.IST |

J

66 'l"able 6-2 in the \is of replaceable parte ond is

;orgomzedwus follows. SR b L
it ! ' [P,
Illuatrated ports hreokdown. :

' oy ll F.;‘ L
- 1 he Electncol nssembhes in olphonumencal (Jluth
by reference. deslgnntmn. L 'r_‘ s
o . i ; )"l'- L "’. --I‘:’
A Chaas:s mounted perts in’ alphnnumericul
. order by.refererice des:gnetmn '
I v i W Nl 4 1 ', o
] ‘< .
o dy Fleclncal assemblies and the:r components by "
P nlphnnumencel order by referencc dea:gnahon, PER
LR B ‘ : '( - “ LI I '
R The mformauon mvpn for eo.ch pnrt c'onmsts of' the :

i followmg o ot ) BT f ‘
1 L : i Y o
. 1 1 2 1 | '
| ] I, '
SR Complete reference domgnatloo

Lo o ! et |

Yok Hewlett Packard partlno;nber. "

b

,Ju Y | "

_a“ +!

’_.i | v

ST l‘otol quﬂntIY(Qtyﬁln matrument oy
e ‘F : ;I ! ) “.

d Descnpt:on of part. ' 1"‘.’

e,

I

L s rx.l Direct ordenm., end sl’npment from HP Pehe

]

| ?

Replaceable Parte

SECTION VI
 REPLACEABLE PARTS '

c. Typical manufacturer of part in identifying
five-digit code.

f. Manufaciurer's number for part.

Th~ total quantity for each part is given only once —at
the frst appearance of thz pnrt number in the list.

Lrere

6-7 ORDERING INFOFIMATION

6-8, 'lo order a part listed in the reploceable parts

table, quot: the Hewlett-Packard part number, indicate

the quantity required, ond address the order to the
' nearest Hewlett-Packard office,

'69. Toordern pert tlipt ia not listed in the replnceuble
' parts table, include che instrument model number,
' .instrument gerial number, the description and function
.of the part, and the number of parts required. Ad-'ress
th.e order to the nearest Hewlett-Pnckord office,
F

6 10, DlRECT MAlL ORDER SYSTEM

Within the USA, Hewl..tt Puckard can supply.
. parts, through & direct mnilordir system, Advantages of
umng the eystem'ure s follows' v !

! i

Ceoter in Mountmn Vrew. Cohforma :

".'“> b. No muxrmum 0¢ minimum on any mail

‘ order (thereis mnmmum order amount for parts ordered
tbroughﬂlocal ],IP offices when orders reqmre biliing

: and mvmcmg) ; , r = , .

P ' |J L

T i . Prepo;d tranavortatwn (t.here ts smallhnndlmg

chergmfor ¢ach order). ';‘.‘ . .
n } ¥ ot ! |

d No mvoxces-ﬂo proy:de 1hcae ‘advantages,

eheck or money or.ler must be pccompony etch order,

I LR

6:12, Mull orkler forms and speclflc ordering

mformntrch is o hilable through your lacal HI. office.

1.

’, Addresses and phone numbér are Iocated ot the back of

"1, this mnnual ot g

6-1




Replaceable Parts

Table 6-1. Reference Designators and Abbreviations

Model 1743A

Y
cr

BL
[+1]

AT
AMPL

o
BECcy
[ 1}

[ L1
w0

ccw
CIn,
CMO
COEF
com
coup
COMPL
CONN
cp
CAT"

DEFC
oR

BLEcY
ENCAP
Xt

ALK
FXD..

oF
oL
aRrD

- nn'nmbly

= melor b

= battery !

= tapacitor

= coupler |

= dlode

= dalay lina

= davice signaling lamp)
= misc sleciranic part

= amperes
= gutomau= frequency
control

= gmpilier '

= bast fraquency oscillator

» barytium copper
= hinder head

= handpase!

= Brase

= hachward wave osciitdlor .

= countar-clochwise .
= coramic |

= cabinst mount only
= coelliclent

= common

= composltion

= complate

= connector

= cadmium plate

© mcathode-ray ludbe

»* Hockwise

= g 'pasited carben
ndn e :

= sloct. Jytic
= gricapsulald
= gxternal

= farads

= Nat hand

= lilligtar hasd
= fixed

w giga (10%
= geimanium
= glase

= groundied)

1

MK

H
HOwW

naX
Ha
HR
HZ

¥
IarG
INCO
INCL
INB
INT

)

X

LH

LIN

LK WASH
Log

LPF

uta
MET FLM
NTT OX
M

MHZ
MINAT
MOM
Mo
uTa

MY

N/C
NE
NP

NIFERRMCE DEBIGNATORS

= fuse |

= Lller P

= integraled circuit [+

= jack R

= ralay AT

= inductor 4

= (0ud ppasker i 4

= maler ™

= mlicrophone ™

* AESAEVIATIONS

1

= hanries N/O

= hartware ROM

= haxsgonsl i NPO

- mercury

= houHs!

= herty NPN
NAFR

= ternadiate freq

w impragnated NER

= incandescant

= inclucets) J

= insulstionisd) [+] jV]

= |nternal OH
ox

= hilo=1000

= ol hand | 4

= linear lapar rc

= lock v sahet M

= logatithmic taper )

= [ow pasa fiter PH BRZ
PHL -

w mifli=10-d Y

= mag=100 PHP

= matsl film

« matalllc oxlde .o

= manufacture . POLY

= mege hettt PORC

= ministure . PO

= momeniary roT

= matal onids nubstrate [ d

= mounting T

= “mylar WY

= nano {10-% RECTY

= normally closed RF

= naon AR

= nickel plate

w machanical part
= plug

= franslstor

w rasistor

= (hermisor

= gwlitcl

= ransformer

= lsrminatl board
= jeat palnt

= normatly cpen
= pominal

- miﬁvo positive tero

12070 temperature
coslfigianl)

u negative-pasitive-
negalive

= not recommanded for

tleld reptacemant
= not segarately
raplaceable

= groar by descriplion
= oval haed
= pxide

= pagh

= printed circuit

= picalarade= 10-12
farads

= phosphar bronre

= phillips

= padk inverse voltage

= positive-negative-
positive

=partol

= polystyrens

= porcelaln

» pasitionts}

= patentiometer

= paak-lo-peak

= point

» paak working voltage

= rectifier

= radio frequencs

= round hesd or
right hand |

AMO
Rus

RWY

B
=]
st
$CT
SEMICON
[ 1]
L
18
"wa
"L
(1)
R
L

1
TA
T
TaL
THO
n
ToL
TRIM
TWT

YAR
yocow

w
w
wiv

w
WO

= jntegraled cirevit

= yacuum, tube, neon
bulb, phatocel), ale

= yollage reguisior

= cable

= sochet

= crysial

= tuned cavily netwark

® rack mount only
= fo0i-mean square

= Iuyeia® ¥/Orning
wyltage

= glow-blow
=-yCrew

= gelonium

= pactionral

= yemiconductor
= gilicon

= gilver !

= 3lide

= 3piliig

= apecial

= staintess atesl
»aplit ring

= ateed

= funtalum

= {ime delay

= toggls

» |hread

= Hlapiue:

= lalat ance

= rimm <

= raveling wive lube

® micro=10-4

= vatlable
= d¢ working volly

= with

- watts

= watking Inverse
Loltage

= wirewound

= wilhout

62
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Mode! 1743A Replaceable Parts

Figure 6-1.

Chassis Parts and Board Assy Identification

; ‘ _ {Sheet 1 of 3)
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REF
DESIGNATOR

NOMENCLATURE

HP
PART NO.

WHERE USED
(QUANTITY)

REF

H1

H2

H3
H4

H35

H6
H7

H8

H9

H10

Hit

Washer, lock

Washer, lack

Washer, lock
Washer, lock

Washer, lock No. 4

Washer, lock

Washer, lock

Screw, mach, 4-40

. Screw, mach, 4-40

Screw, mach 4-40

Screw, mach, 4-40

2190-0005

2190-001€

2190-0017

2190-0018

2180-0019

2190-0084

2190-0112

2200-0103

2200-0105

2200-0123

- 2200-0143

Camera support mig (4}
AS5U1 bracket mtg (2}
HV cover (2)

Assy A7 mtg (1)

Focus pot mtg (1)

BNC connectors J3-J5 mig (3)

Bushing MPES mtg (2}

BNC connectors J1-J2 mtg (2}

Horlzontal POSITION pot R11 mtg (1)

Main TRIGGER LEVEL potentiometer {1}
Delayed TRIGGER LEVEL potentiometer (1)

Ac input transtormer T1 14)
Feet {4)

Rear deck clamp mtg (1)

CRT base cable mtg (1)

Delay iine cable clamps mtg i2}

Ac input connact P1 mtg {2

Scale illumination pot cable clamp {1)
Assy A1B mtg (2)

Ground binding post (1}
START R& and STOP R13 nitg {2}

Assy A3A1 and heat sink mtg (1)
Vert Preampl Shield mig (4)

Assy A18 bracket mig (2} '

HV multiptier mtg (2

Delay line mtg 12)

Vert Preamp! Shield mtg (2)
Rear deck to rear panal (3)

HV Bracket MP48 mtg {4}

LV Power Supgply mtg I5)

Line voltage select cover (2)
Attach front deck to rear deck (1)
Attach CRT shield to rear deck (4}
CRT rear-panal cover (2}

HV cover 12}

Calibrater Shield MP46 mig (2)
BNC Jt bracket mig i1

Assy AT mtg (2

Assy A10 mtg (1)

Vert output bracket mig (4}

Assy A18 bracket mig (2

HV cover (D)

Transistor Q1 mtg (1)

Rear deck cabie ¢lamp mig (1)

CRT base cable mig 1)

Delay line cable clamps mtg {2)

Ac Input connector P1 mig 12)

Scale Hlumination pot cable clamp (1)

) HP WHERE USED
DESIGNATOR NOMENCLATURE PART NO. (QUANTITY)
H12 Screw, mach, 4-40 2200-0149 ASU1 bracket mtg 12}
Assy AT mtg (1)
H13 Screw, mach, 4-40¢ 2200-0762 Top ang bottom cover mig (8!
Hi4 Nut, hex 2260-0002 Camera support mtg (4)
Transistors Q2-Q6 mtg {5}
H\5 Screw, mach, §-32 2360-0135 Feet (4}
H18 Screw, mach, 6-32 2360-0197 Handle grip mtg (4)
Accessory pouch mig (4)
H17 Screw, mach 8-32 2510-0111 Handle grip attachment to side rails (2)
H18 Screw, mach, 8-32 2510-0138 Ac input transformer T1 (4)
H16 Nt hex 2580-0004 Ac input transformer T1 14)
H20 Grom.nat, vinyl 0400-0009 CRT shield 12)
H21 Nut, hex 2950-0043 Focus Pot mig (1)
BNC connectors J3-J5 mig (3)
Bushings MPE3 mtg (2
BNC connectors J1-J2 mtg (2}
Horizontal POSITION pot R11 mtg (1)
TIME/DIV VERNIER R8 and TRIGGER HOLDOFF
RS mig (2
Main TRIGGER LEVEL potentiometer (1)
 Delayed TRIGGER LEVEL potentiometer (1)
H22 hex 2850-0072 Ground binding post (1)
' START R6 and STOP R13 mig (2
SCALE ILLUM R12 mig (1)
Main TRIGGER LEVEL potentiometer (1)
H23 rew, 4-40 3030-0196 Pot axtenders 14)
H24 Washer, flat, No. 6 3050-0010 Rear deck clamp mtg (1)
H'V multiplier mtg {2
CRT base cable mig (1)
' Ac input connector P1 mtg (2)
, Feet {4)
Scalg illumination pot cable clamp (1)
H25 Screw, mach, 2-56 0520-0127 Vert Preampl Shield mig 12}
H28 Screw, mach 0520-0136 Assy A3A1 and heatl sink mtg (2)
Vert Preamplifier Shiefd mig (2)
H27 Screw, tpg, 2-28 0624-0306 Attenuators mig to As.assembly {6}
H28 Screw, tpg, 4-20 0624-0313 Attenuator BNC brackets mtg (4}
H29 Grommet, viny} - 0400-0010 HV cover (1}

Replaceable Parts ‘Model 1743A
REF HP WHERE USED
DESIGNATOR NOMENCLATURE PART NO. {QUANTITY)

H30 Screw, 1pg. 8-32 0624-0279 Alttach side rails to front frame (4)
Aftach side ralls to rear frame (4)

H31 Clamp, cable 1400-0017 CAT base cable mig (1)

H32 Clamp, cable 1400-0053 Clamp HV‘lead to rear deck (1)

H33 Clamp, cable 1400-0082 Scale Hlumination pot cable mig (1)

H34 Washer, dome 2180-0910 ‘ T:ansistor Q1 mig (1)

H35 Washer, flat, No. B J050-0071 “Delay line cable clamps mtg (3)
Ac input transformer T1 (4}
Accessery pouch mig i4} ,

Ha36 Washer, flat J050-0160 | ‘Veriical INPUT conneclors (4)

Ha7 Washer, flat, No. 12 3050-0481 P/O TIME/DIV control £..aft (1)

Has Washer, teflon 3050-0655 P/O VOLT/DIV controls (2)

H3g Washer, nylon 3050-0791 Transistors Q2-Q6 mig i5)

H40 Screw, mach, §-32 2360-0113 Assy A3 and Assy A3 attachment (1)

H41 Nut, hex 2950-0035 Vertical INPUT connectors (2}

H42 Washer, rubber 1400-0020 Fuseholder mig (1}

H43 | NOT ASSIGNED

H44 Clip-set, LED 1400-0665 LED mig 15

H45 Nut, hex 2110-0467 Fuseholder mig (1)

- 'igure 6-1. Chassis Parts and Board Assy Identification (Sheet 2 of 3)
64




Model 1743A Replaceable Parts

MP36

Figure 6-1. C'hass:"s Parts and Board Assy Identification (Sheet 3 of 3)

6-5




Replaceable Parts . ‘ . . | Model 1743A

. a Table 6-2. Replaceable Parts

= . Reference HP P ‘ " Mfr

= . . art Number] Qty. Description M t Numier

- Designation Y P Code fr Part Num

- A 017Aasa3a8 ARYENUATOR ABBEMELY, CMinyEL A 8480
Ar . 0iT4gsa)ack ATTENUATOR ARQEMELY, CHANNEL B T ;
Ay t1780eddsde YERTICAL PREANPLIFIER AQSENALY FTTIT]
a3 sL749s4081} VERTICAL PREANPLIFIER ANDEWALYCSPT 121} Hne
L LD CELAY LINE ANBENSLY 80
1] HIITIT 11 VERTICSL OUTAUT ABREVILY . TT1] R ITEITLTL
s A%4020009 #y MUCTYIPLTER Agg€uiLy I I
Ar 01743.68512 NORIZONTAL 8w AURE¥ILY 30480 01743.68512
Ay atyasesslin MORTIGNTAL AWERP ARDEMDLYLOPT 101 ONLY) T Apal=aittn
A 01 740- 64548 MiW OWERP ASAENILY HTTT) 0174056648

- s ML BELAYED AWREP AQRLMALY FTIIT griecebanay
ALy 01743-66511 DELAYED YATSGER AgsEvaLY T 0374368811
ALk 41740004913 MORTEGNTAL QUTPUY Alllllu I 01T40e049))
ALp oiTa0east03 AT ANPLIFIRR ASUEMILY 1480 01740e40803
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s 1700014 " COREadNEELDING BRAD ane TR I
ts 17040014 ‘ CORESOMIELDING DEAD 01088 Te3900a01220

I

Fy at1oeg0o? ! Fulz §4 280V BLO«OLE 1,00K,08 UL I0C TT 313001
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nia lede000} ' NUTerEXaQBLeEHAN RaldaTED ,QalelNeTNK 28089 24000002
L 210040538 ] BERENSMACN 4230 ) oBetNold PiNaNgaR0l] A Hada0l
M6 234000147 . FERNOMACH 8038 L3T9sINaLD PiNeNOLPOZI e 23400197
M1y 291020114 H SCREWAMACH Bu3d  THalNsl8 PaNeMDaPOLT 18e00 THETH
ni e I . ACAENNACH 23R JelNell PiNaDePOI] 20480 19100158
: Nie 500.00¢4 s NUTaHERaOBLACHAM Be3fathd ,1ATaINaTNK 1480 25g0s000a

Mae 04000004 L] SNOMMETIVINYL PITE 1/4* DL WOLE 018N g
2y 19908043 13 NYT=WEXaDNLaCHAY J/0a3Ratud ,0%4a]NeTHr mas 194003083
a2 19100072 5 RyTeMCueONLulWin | /2eIReIND .an-:u-m: I FLUTOT
nil 1030019 [ SCAENSORT Netd 10d=TioLl QNiLL CUPeMY I T 31040e019)
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s 032040127 1 CAENemACH JoBb 108+INaLY “iNendali]ll N LAY i
1] 452040138 ) AEREWOMACH o84, ,42%eINaLE PANvNIePARY 180 0900154
MRy ardte0100 s QERENaTPE Reds Wslhald PLNaMD+POSL T T segeetlds
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Tablé 6-2. Replaceable Parts (Cont'd)

Replaceable Parts

Reference b
i e |HP Part Number| Qt ipti
Designation | 4 Description Mfr Part Number
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Reference HP : e Mir
: . Part Number| Q Description Mfr Part Number
Designation ty P Code
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part a Descrinti Mfr
. i’ escription Mfr Part Number
Designation Number ty p Code
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Table 6-2. Replaceable Parts (Cont'd)
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Model 1743A
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Table 6-2, Replaceable Parts (Cont'd)

Model 1743A

Reference HP Part . . Mfr '

. : Qg Description Mfr Part Numb
Designation Number Y P Code fr Part Number
Asus 10040048 B 18 op axm 100 | yageentas
ASNALO 13513182 1 CONNEZSTORePE HOGE 12CONT/NOW laRON 03 19D ad ¥ led TR0

1

(31 ] 01743585871 1 PELAYED TATAGER ASDENELY ILESS AlOUN) [T11 L] ©1743-6851)
[ 3114} 91900070 EAPACITORFED L 0RUF ++20% NOOQVEC CRR ol'ﬂv“"
a0ce HITKTH E4PAEITONGPXD §OQPP +«3K 300VEC MICA04TD HHHE
41083 EITT RN T H CAPACITOAPRD LO0LUF #00«30% L00yOC CEN 0140=1181
13114} [T LT CAPACITONSIRD L01UF «00«008 100VOL TER 0taldelalg
130¢8 9140+34%3 SAPACITONSPED L0LUF +H0e22N 180YDC CEM 01493481
ALocs 915000048 b | Eapacaranspxo .aasp eadk Bo0VOC 11 ol0X YL J®
MOE? lade208 CIPACITONSPND 100PF ¢aX JOIVOE NICAOOTD ola0=d10a
Ajoce CPACITORPND L01UF +d0efoX 100YDC CER °|.|OUIII=
(3111 (11} CAPACITORPXD l.IUFO! 108 ROYDE TA 190022009 03042
ApocLo alédelany CAP/T1T0R=PXD L0LUF - BO«DOR L00YDC CERM [T L 11
[ 1111} OIM-O“? CaPACITON=FRD .‘qll.ll.lldl PIVOL TA “ubllll“lall
[TTI4Y ] CAPACITLAPKD
atoe1d oid CAPACITIReFND B,20P 1yee 1A 1T
ALOCLA [ IYTEILLE] CAPACITORPND .IUF +90=201 S0V0C SER
AI10CIS 0180-0106 CAPACITOR.-FXD BOUF +—10™% 8VDC TA
ALOCI6 O180-2086 CAPACITON-FXD Q1UF +80—20% 100VDC CER
ATOC1T 0160-3508 CAPACITOR.-FXD 1UF 4B0--20% BOVDC CER
ALOCRY 1901.0040 DIODE-SWITCHING 30V EOMA 2NS DO-35
A10CR2 1801.0040 DIODE-SWITCHING 30V 60MA INS DO-35
A10CA3 15801.0040 DIQDE.-SWITCHING 30V BOMA 2INS DO-35
AV0CR4 1901-0040 DIODE-SWITCHING 30V 6OMA 2NS DO-35
A10CRS 1901-0040 DIODE-SWITCHING 30V 50MA INS DO-15
A10CRS 1901-0040 DIQDE-SWITCHING 30V B0MA 2NS DO-3% E
AVOCR7 1910-0018 DIODE-GE 80V 80MA tUB DO-7 1910-0018
AV0CRE 1910-0018 DIODE. GE 80V 80MA U8 DO-7 1910 oots
F31.[47 1700000 ConE=miELOING IIID
A0ER 0i76e0020 CoNE=ANIELDING 0E4
ALOK3 017040029 SORTaINTILOTNE BEAD o
111 {] 1179=0029 CoAl«OWIELOINE BEAD L1111 ] ll.“llll"lll
ALoLY 93400109 COIL=MLD B, 2UN 100 as¥G ,Li990X,37000 g 95100800
ALoql 1855-0282 t TRANGINTORSJFEY DUIL BNE913 NelHAN [{L1]] 1855-0282
AiAge Not IIIIINID
I3]0} 19300015 TRANSTATON NEN B poeiioun predgiuny [T 03]
Aols 18940018 '".INIIIYOI NPN BT RO#390KNN PTlROMME [T}
Aoty 105420071 TRANSINTOR KPN DI PDaROOMN FTSADOMME J{It]}
[IT1 1Y 103440098 TRANBIBTCR NP B1 PDeRooMN FTRQQMNE 104 I‘!'l"‘l
(11114 14940002 TRANSISTOR NI N BL pOuRQoMy FTudddMng 04480 10540098
Apogs 18510394 TRAKAISTUR P& A1 T0e91 poe)i0ux 1191030
3111} 189820092 TRANSTATOR SPN BE PDodOOMN PTad00NME 1igdsd0ed
agoais 185320384 TRANBISTER FNP B 10+93 FOe3YqMN 108300354
Aleqt) 109320198 TRANGIOTOR PP §) T0=9E Ppel¥0Nn |l,l-0“l
250012 1883403548 IRANSISTOR PNP 8] 10e98 POYSCMN 19510334
A10G13 189320194 TRANBINTOR P 81 1093 POal90NN 10838354
A10Q44 18830392 TRANSIOTOR PN 33 7092 PD9JRGNN 10530388
Aony 1370438 , | fmsteron 8, 1x 4z Laamm s 7 TER0rat00 032%8 | éalpsbetoubypiar
ALang oeed=1192 [ 4 I Jy-0k 1% 129w F TCwlee1 00 1119 Il-llll“'ll.l-'
AJany od84=1931 3 IIK III .III re 1eesdffselon 1408 llil
ALgne 21110243 18 EK A% JLEIN F TCndenldd A32%% Clgl/iaTindidiel
(YT} ] 073Ye0408 AEBISTOR 1, 40K 1% 129w 7 YZn0salQd 15139 IV IO
Many 079742843 ARSIRTOR K 3% L L09W P TEadeetdy 0388 | Gugisbeliatinger
A1any 07370400 ARRISTOR NAD 13, 141N ¥ TCa0velon 03198 :l.lll-'tl-llll-!
[31L]] [TYLELLE ¥ AZRIATOR A, 70 10% AYw n e=idd/eT0 oteds {1
ALane 21003193 lllllfﬂl"llll L 11 Nl MI0EwAD] LnTAN ba11) 111 ' ]
Ajanie 21003438 REATSTORYAR CONTASL CCF SOK 10N LIN 1408 PInNIIPIGIV
AJONLY [TYLEIY IR RERLATER 100 108 ,09n FC YEued00/0500 [JY1]] :l isil
[ITLIT] 0787.0738 RESINTION B,WK 13 026w F TEmdeeild [JF5]] C4-1/4-TO-18Q01-F.
410043 YT T on BB,7 1N L)2IN F TEedenido e R T
Ajgnia 34903433 REOTATEA BO.T L% L1R9% P TCudeeldd 3088 EugESel/detinBinTer
MORIS 07870420 AENTHIGR 768 1% 128w 7 Teaceeld 03te | caalsberieTbior
ALONLG C797=0438 nEatercn S, 0K 1% .I“l P IEtQee100 1319 Chal/7iaTdnti]lof
Ajanyy [ITIETY NN ] RERTSTCR 400 308 ,0¥W FC TCuello/odi0 LIFT ] chalil
[I1-LIT ] obddabill ARRi4TOR CIO 198 Bn PC TCuediB/edid 21408 1M I3
ALOnL® [ 3L SLTELT 1 RERLaTER B A0k 1R 13w P TEsdeel00 gjasn Cl,1/0aT0eiiS P
) 07870018 RBLATER T H TR TINT osave | casi/sdetoetizer
Alarey 673700830 REITATON TEQ AN L0REW P PCe0ee1g0 o | gya/eetcernier
ALONR2 oT3T«0412 | REOINTOR 1,40 1% L12In P TCudenidd [ 111} gl 1/0et0eiitiop
ALOARY 01st=bala REBINTON 4,0k 13 LI0SW F T0009sidd [311]] gy lIli“'llll-P
ALQRRR 871970433 AERINTON 3,380 1% ,12Un F TCpleseldl [} LT -cl.lll-llllllll!
Aorey AT RERISTON AEY 1K L1738 P fCa0entd0 Q1A% | Zeel/het0epionep

6-20

See introduction lo this section for ordering information

¢ e gy o £ 2810




Model 1743A

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