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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

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

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
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— SAFETY

d N : : ) '
This product has been designed and tested according to International! Safety Requirements. To |

ensure safe operation and, to keep the product safe, the information, cautions, and warnings in this

manual must be heeded. Refer to Section I and the Safeiy Summary for general safety considerations.

b

_ applicable to this product. | |
~ CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of

" shipment from the factory. Hewlett-Packard 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 farility, and to the calibration facilities of other International Standards Organization
rmembers.

WARRANTY

This Hewlett—Packar& produ:tis warranted against defects in material and workmanship for a period
‘of ane year from date of shipment. During the warranty period, Hewlett-Packard Company will, atits
option, either repair or replace products which prove to be deféctive.

The cathode-ray tube (CRT) in tlie 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 AND TUBES WITH PHOSPHOR OR MESH BURNS, HOWEVER, ARE,
NOT INCLUDED UNDER THIS WARRANTY.

. For warranty service or repair, this product must be returned to a service facility designated by HP.
However, warranty service for products installed by HP and certain other products designated by HP
will be performed at Buyer’s facility at no charge within the HP service travel area. Outside HP
service travel areas, warranty service will be performed at Buyer's facility only upon HP's prior
agreement and Buyer shall pay HP’s round trip travel expenses. ‘

For products returned to HP for warranty service, Buyershall prepay shipping charges to HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping
charges, duties, and taxes for products returned "o HP from another country. '

‘ . 'LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or inadequate mainte-
nance by Buyer, Buyer-supplied software or interfacing, unauthorized modification cr misuse,
operation outside of the environmental specifications for the product, or impropersite preparation or
maintenance. ' :

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PUGRPOSE. , ’ ’ }
- EXCLUSIVE REMEDIES ‘

THE REMEDIES PROVIDED HEREIN ARDBUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIARLE'FOR. ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHFR
LEGAL THEORY. v

ASSISTANCE | » |
. ! ¥ : t i ) .
: . . ! . \ ‘ . b :
Product maintenance agreements and' other customer assistance agreeménts are available for
Hewlett-Fackard products. - o A ‘ T

Py L L L . |
. For any assistance, contact your nearest Héwlett-’Pdckard Sales and Service Office. Addresses are
PR ! ' R . : ) [ | '

'prquided at the'back of this manual. L , R
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SAFETY CONSIDERATIONS

GENERAL — This is a Safety Class I instrument '

{provided with terminal for protective earthing).

OPERATION — BEFORE APPLYING POWER verify
that the power transtormer primary is matched to the
available line voltage, the correct fuse is installed, and
Safety Precautions are taken (see the following
warnings). In addition, note the instrument's external
markings which are described under “Safety Symbols.”

1

Servicing'inétrucltions arg for use by servicetrained
personiiel. To avoid dangerous electric shock, do not
perform any servicing unless qualified to do so.

'

t

BEFORE SWITCHING ON THE INSTRUMENT, the
protective earth terminal of the instrument must be
connected to the protective conductor of the (mains)
power cord. The mains plug shall only be inserted in a
socket outlet provided with a protective earth contact.
'The protective action must not be negated by the use of
an extension cord (power cable) without a proteciive
cenductor (grounding). Grounding oné -onductor of o
two conductor outlet is:not sufficient protection.

if this instrument is to be energized via an auto
transformer (for voltage reduction) make sure the
common terminal is connected to the earth terminal of

the power source,

Any interruption of the protective (grounding) conduc-
tor (inside or outside the instrument) or disconnecting
the protective earth terminal will cause a potential
shock hazard that cquld result in personal injury.

Whenever it is likely that the protection has been
impaired, the instrument must be made inoperative and
be secured ngaingt any urintended operation.

Only fuses with the recjuired rated current, voltage, and
specified type (normat blow, time delay, etc.) should be
used. Do not use repaired fuses or short circuited
fuseholders. To do so could cause a shock or fire hazard.

Do not operate the instrument in the presence of
flammable gases or fumes. Operation of any electrical
instrument in such an environment constitutes a
definite safety hazord.

Do not install substitute parts or perform any
unauthorized modification to the instrument.

i Adjustments described in the manual are performed

" with power supplied to the instrument while protective
covers axe removed. Energy available at many points
may, if contacted, result in personnl injury.

Any adjustment, maintenunce, and repair of the opened
instrument under voltage should be avoided as much as

possible, and when inevitable, should be carried outonly

by a skilled person who is aware of the hazard involved,

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

SAFETY SYMBOLS
Instruction manua) symbol: the

A product will e marked witk this
symbol when it is necessary for the
user to refer to the instruction
manual in order to protect against

damage to the product.

Indicates hazardous voltages.

Earth terminal (sometimes used in
manual to indicate circuit commeon
connected to grounded chassis).

The WARNING sign denotes a
hazard. ¥ calls attention to a
procedure, practice, or the like,
which, if not cocrectly performed or
adhered to, could result in personal
injury. Do not proceed beyond a
WARNING sign until the indicated
conditions are fully understcod and
met.

The CAUTION sign denotes a
hazard. It calls attea‘ion to an
operating procedure, practice, or the
like, which, if not correctly performed
or adhered to, could result in damage
to or destruction of part or all of the
product. Do not proceed beyond a
CAUTION sign until the indicated
conditions are fully understood or
met.

CAUTION

SC-7/8/82
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odel 1746A

General Information
SECTION |
GENERAL INFORMATICON
1-1. INTRODUCTION. 1-5. SPECIFICATIONS.

I-2. The HP Model 1746A is a dual-channel, 100-MHz,
delayed sweep oscilloscope designed for general-purpoee
bench or field use. The 1746A Operating and Service
Manual has eight major sections. The manual contains
the following information:

Section I. General Information: describes the instru-
ments documented by this manual. It also provides a
basic description of the oscilloscope which includes
accessories and specifications.

Section II. Installation: provides information about
initial inspection, preparation for use, and storage and
shipment.

Section III. Operation: provides detailed operating
information for the instrument, including operator’s
checks and maintenance.

Section IV. Performance Tests: presents the procedures ‘

required to check the performance of the instrument
against the critical apecifications in table 1-1.

Section V. Adjustments: provides instructions for
pruperly adjusting the instrument,

Section VI. Replaceable Parts: provides ordering
information for all replaceable parts and assemblies.

Section VII. Manual Changes: contains manual change
infcrmation necessary to document all serial prefixes
listed on' the title page of this manual, In addition, this
gection also contains recommended modifications for
earlier instrument configurations.

- Bection VIII. Service: provides the information required

to repair the instrument.

1-3. One copy of the 1746A Operating and Service
Manual ia supplied with each instrument. Additional
copies may be ordered separately through your nearest
Hewlett-Packerd Sales office. The part number for the
complete Opernting and Service Manual is Jisted on the
title page of this manual,

1-4. Alsolisted on thetitle pageis the part number fora
microfiche version of the complete Operating and
Service Manual. The microfiches are 100X150 mm
(4X6 in.) microfilm transparencies of the manual. Each
microfiche contains up to 96 photo duplicates of manual
pages. The microfiche package also includes the latest
Manual Change supplement.

1-6. Specifications and supplemental characteristics
of the 1746A Oscilloscope are listed in table 1-1. This
instrument will meet the electrical characteristics listed
following complete calibration as given in the
Adjustments section of the manual, These electrical
characteristics apply over the ambient temperature
range of 0 to 55°C except as otherwise noted.

SAFETY CONSIDERATIONS.

To prevent personal injury, observe all
safety precautions and warnings stated on
the instrument and in the manual.

1'7.

1-8. The 1746A and related documentation must be
reviewed for familiarization with safety markings and
instructions before operation. Refer to the Safety
Considerations page found at the beginning of this
manual for a summary of general safety information,
Safety precautions for installation, operation, and
servicing are found in appropriate locations throughout

.the Operating and Service Manual. These precautions

must be observed during all phases of operation, service,
and repair of this instrument. Failure to comply with
these precautions or with specific warnings elsewhere in
the manual violates safety standnrds of design,
manufacture, and intended use of this instrument.
Hewlett-Packa:d assumes no liability for failure to
comply with these requirements,

1-9. INSTRUMENTS COVERED BY MANUAL.

1-10. Attached to the instrument is a serial number
plate. The serial number is in the form: 0000A 00000, It is
in two parts: the first four digits and the letter are the
serial number prefix and the last five digits are the
suffix. The prefix is the same for al' identical
instruments; it changes only whan a change is made to
the instrument. The letter in the prefix designates the
country in which the instrument was manufactured.
(A=USA: G=Germany; J=Japan; S=Singapore.) The
suffix, however, is assigned sequentially and is unigue
toeachinstrument. The contents of this manual apply to
instruments with the serial number prefix(es) listed
under SERIAL, NUMBERS on the title page. '

1-11. An instrument manufactured after the printing
of this manual may have a seria) number prefix that
is not listed on the title page. This unlisted serial

i-1




General Information

number prefix indicates the instrument isdifferent from
those described in this manual. Manuals accompanying
these newer instruments include a Manual Changes
supplement. The supplement contains change instruc
tions for the entire Operating and Service Manual,

1-12. In addition to change information, the supple-
ments may contain information for correcting errors
in the manuals. To k-~ your manuals ns current
and accurate as possible, Hewlett-Packard recommends
that you periodically request the latest Manual
Changes supplement. These supplemonts are identified
with the print date and part number that appears
on the title page of this manual. Complimentary
copies of these supplements are available from
Hewlett-Packard,

i-13. For information concerning a serial number
prefix that is not listed on the title page or in the Manual
Change supplement, contact your nearest Hewlett-
Packard Sales and Service office.

1-14. DESCRIPTION.

1-15. The Model 1746A is a dual-channel, 100MHz,
delayed-sweep oscilloscupe. The dual-channel de to 100
MHz vertical deflection system has 12 calibrated
deflection factors from 5 mV/div tg 20 V/div. A
maximum sensitivity of 1 mV/div to40 MHzis provided
on both channels by means of a 65X vertical magnifi-
cation. Selectable input impedance of either 50 chmsor 1
megohm permits impedance selection that best meets
measvrement applications,

1-16. The 1746A provides the two marker time-interval
measuremen! feature in addition to the traditional
delayed sweep mod2. When using the two marker
ATIME mode of operation, the time interval is scaled
and the output (as a voltage) is applied to rear-panel
connectors for readout on an external 3-1/2-digit
voltmeter. With Option 034/035, the timeinterval
voltageisinternally connected £nd displayed by a DMM
that is built into the top cover of the oscilloscope.

1-17. The horizontal deflection system has calibrated
sweep rates from 2 s/div to 0,05 us/div and delaye

sweep rates from 20 ms/div to 0.05 us/div. A 10X .

magnifier expands all sweeps by a factor of 10 and

or chop modes, a trigger-view control will display three
signals: channel A, channel B, and the trigger signal.
When using trigger view in the alternate mode along
with the ATIME sweep mode, the time interval start
marker appears on the trigger waveform and the stop
marker appears on the channel A and channel B
waveforms. This allows correlation of time bejween the
trigger signal and the channel A and channel B signals.
In trigger-view operation, center screen represents the
trigger tareshold point and allows the operator tosee the
triggering level location. With the A ve B contro!; an X-Y

1-2

Mod=] 1746A

mode of operation is possible; channel A input (Y-axis) is
plotted versus channel B input (¥-axis). The CRT screen
has 10 by 10 major divisions on an internal graticule.

1-18. OPTIONS.

1-19. Standard options are modifications installed on
HP instruments at the factory and are available on
request. The following options extend the usefiilness of
tha 1746A:

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

OPTION €05: Adds the necessary controls and circuitry
to enable the oscilloscope to be triggered internaily from
a television composite video signal applied to channel A
or B. The main time base triggers on a field reference
pulse, and the delayed time base triggers on a line
reference pulse for displaying selected TV lines.

OPTION 034/035: Adds 3-1/2 digit, five-function,
autoranging digital multimeter installed on top of the
oscilloscope. The multimeter can also be used for time
interval measurements. The option 034 is calibrated for
60-Hz line operation and the option 035 is calibrated for
60-Hz line operation. This option is covered by a
separate Operating and Service manual, Installation
information may be obtained from the nearest Hewlett-
Packard Field Service Office,

OPTION 090: This option omits the two Model 10041A
divider probes normally supplied ag accessories. '

OPTION 091: Replaces two Model 10041 A (2 metre) 10:1
divider probes with two Model 10042A (3 metre) 10:1
divider probes.

OPTION 092: Replaces two Model 10041A (2 metre) 10:1
divider probes with two Model 10040A {1 metre) 10:1
divider probes. .

OPTION 096: Replaces two Model 10041 A (2 metre) 10:1
divider probes with. two Model 10006D (1.8 metre) 10:1
divider probes.

OPTION 112: This option adds Model 1112A Inverter
Power Supply, a portable power source for the
oacilloscope.

OPTION 534/535; Option 534 is a combination of
Options 005 and 034. Option 535 is a combination of
Options 005 and 035.

OPTION 580; Provides a special bottom cover to meet

Canadian Fire Safety Codes.

OPTION 9XX: These options are special cord options.
The connector configurations are shown in Section 11 of
this manual.
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Model 1746A

Table I-1. Specifications

General Information

VERTICAL DISPLAY MODES
Channel A; channel B;channels A and Bdisplayed
- 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.

VERTICAL AMPLIFIERS (2)

Bandwidth and Rise Time at all deflection factors
from 0°C to +55°C,

BANDWIDTH: 3 dB down from 6 div reference signal.

DC-Coupled: de to 100 MHz in both 500 and 1 MO}
input modes.

AC-Couplad: approx 10 Hz to 100 MHz,

BANDWIDTH LIMIT: limits cpper bandwidth to
approx 20 MHz,

RISE TIME: £3.5 ns, measured from 10% to 90% points
of a 5 div input step.

DEFLECTION FACTOR

Ranges: 5mV/div to 20 V/div (12 calibrated positions)
in 1, 2, 5 sequence, accurate within 3%.

Vernler: continuously variable between all ranges,
extends maximum deflection factor to at least
50 V/div. UNCAL light indicates when vernier is
not in the CAL position.

POLARITY: channel B may be inverted, front panel
pushbutton,

DELAY LINE: input s:gnals are delayed sufficiently to
view leading edge of input puise mthout advanced
trigger.

INPUT COUPLING: selectable AC or DC, 500 {dc), or
ground. Ground position disconnects input
connector and grounds amplifier input,

INPUT RC (selectable)

AC or DC: 1 M{} 2% shunted by approx 20 pF.

50 Ohm: 50101 +3%.

MAXIMUM INPUT

AC orDC: 250 V (dc + peak ac) ar500Vp-pat 1kHzor
less.

50 Ohnil: 5 V rius.

A+B OPERATION

Amplifier: bandwidth a~d deflection factors are
unchanged; channel B may be inverted for A-B
operation.

Ditferantial ‘A-B) Common Mode: CMR is at least

20 dB from dc to 20 MHz. Common meode signal
amplitude equivalent to 8 divisions with one
vernier adjusted for optimum rejection.

VERTICAL MAGNIFICATION (X5)

BANDWIDTH: 3 dB down from 6 div reference signal.

C-Coupled: dc to approx 40 MHz.

AC-Coupled: approx 10 H= to 40 MHz.

RISE TIME: <9 ns (measured fro 10% to 90% points of
5 div input step).

DEFLECTION FACTOR: increases sensitivity of the
5mV and 10 mV/div deflection factor settingsby a
factor of 5 with 8 maximum sensitivity of 1 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
£ signal.

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

COMPOSITE: all display modes triggered by
displayed signal except in Chop, whichis triggered
from channel A.

LINE FREQUENCY: power line frequency,

TRIGGER VIEW

Displays internal or external trigger slgnal In
Alternate or Chopmode, channel A, channel B, and
the trigger signa's are displayed. In channelAorB
mode, Trigger View overrides that channel,
Internal trigger signal ampiitude approximates
vertical signal amplitude. Ext trigger signal
deflection factoris approx 100mV/divorl V/divin
EXT +10. Trigger point is approx center screen,
With identically timed signals to a vertical input
and the Ext trigger input, trigger signal delay is
<3.5 ns,

HORIZONTAL DISPLAY MODES
Main, Main Intensified, Delayed, Mag X10, A vs. B,
and Delta Time.

MAIN AND DELAYED TIME BASES

RANGES

Main: 50 ns/div to 2 s/div (24 ranges) in 1, 2, 5
gequence.
Lelayed: 50 ns/div to 20 ms/div (18 ranges)in 1, 2,5
shquence. i

Acturacy; '
_ *Accuracy l\
Sweep Time/Div ‘ Temp Rang®
) X1 X1o |
50nsto20ms | 3% #4% | 0°C to +15°C:
2% 5% | +15°C to +35°C .
W% 4% [ +35°C to +55°C !

*Add 1% for 50 ms 1o 2 8 mﬁges.

MAIN SWEEP VERNIER: continuously variable
between all ranges, extends slowest sweep to at
least 5 8/div. UNCAL light indicates when vernier
is not in CAL position.

MAGNIFIER (X10): expands all sweeps by a factor of
10, extends fastest asweep to 5 ns/div.

1-3
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Tab!e Ll S'peaﬁcatwns (Cont d’}

CALIBRATED SWEEP DELAY o
DELAY TIME RANGE: 0.5 to 10X Main Time/Div
settings of 100 ns to 2 s (minimum delay 150 ns).
DIFFEFIENTIAL TIME MEASUREMENT ACCURACY—

Helldlal Readout:

*Accuracy

Main Time Base Selting {(+15°C 1o +35°C)

100 ns/div t6 20 ma/div|+(0.5% + 0.1% of full scale)

50 ms/div to 2 o/div | (1% +0.1% of full scale)

- *Add 1% for temperatures frum 0°C to +15°C and +35°C to +55°C.

DELAY JITTER: <0.002% (l part in 50000) of
maximum delay in each step from +15°C to +35°C;
<0.005% {1 part in 20000) from 0°C to +15°C and
+35°C to +55°C.

TIME INTERVAL (A TIME MODE)

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

DIFFERENTIAL TIME MEASUREMENT ACCURACY—

Opt. 034/035 or External DVM (plus accuracy of
external DVM):

. *Accuracy

Main Time Base Setting {(+15°C to +35°C)

**160 na/div #(0.5% of reading

to 20 ms/div + 0.05% of full scale)
50 ms/div +{1% of reading
to 2 s/div + 0.1% of full scale)

*Add 1% for temperatures from 0°C to +15°C und from +15°C to
+56°C.

**On 100 ns/div range, specification applies after firat cm of sweep.
On all other ranges, specification applies nfter first 8mm of aweep,

TIME INTERVAL OUTPUT VOLTAGE: varies from
50 V to 100 mV full scale. Full-scale output voltage
equals (Time/div X 10 V) (e.g., 0.05 us or 0.05 ms
give 0.5 V out).

STABILITY--0°C o 55°C: short term, 0.005%:;
temperature £0.03%/°C deviation from calibration
temperatuie range.

TRIGGERING o

MAIN SWEEP

Normal: Sweep is triggered by mternal or external
signal.

' Auiomaﬂc hnglft baseline displayed in absence of

input signal. Triggering is samc as Normal above
40 Hz.

Slngla Eweep occurs once wnth same triggering s
Normal; reset pushbutton arms sweep and lights
indicator.

DELAYED SWEEP {SWEEP AFTER DELAY)

-Auto: delayed sweep automatically starts at end of

delay,

Trlg: delayed sweep is armed and triggerableatend of

delay period.

INTERNAL: dc to 25 MHz on mgnals causmg 0.3
divisions or more vertical deflection, i increasing to
1 division of vertical deflection at 100 MHz in all
display modes (required signal levelis increased by
2 when in Chop mode and by 5 when X5 vertical
magnifier is used). Line freQuency triggering is
selectable {main aweep only).

EXTERNAL: dc to 50 MHz on signals of 50 mV p-por .

more increasing to 100mV p-pat 100 MHz (required
signal level is increased by 2 when in Chop mode).

EXTERNAL INPUT RC: approx 1 Mi} shunted by

approx 20 pF.

MAXIMUM EXTERNAL INPUT: 250 V (dc + peak ac)or ‘

500 V p-p ac at ! kHz or less.
LEVEL and SLOPE '

Internak: at any point on the positive or negative slope. '

of the displayed waveform.

External: continuously variable from +1 Vto -1 Von
either slope of the trigger signal, +10 V to-10 Vin
divide by 10 mode (+10).

COUPLING: AC, DC, Main LFREJ, orMam HFREJ.

AC: attenuates signals below approx 20 Hz.

LF Reject (Main Sweep): attenuates signals below
approx 4 kHz.

HF Reject (Main S\neep), attenuates signals above

approx 4 kHz.
TRIGGER HOLDOFF (Main Sweep): increases sweep
holdoff time in all ranges.

MAIN INTENSIFIED

DELAYED 3WEEP: intensifies that part of main time
base to be expanded to full screen in delayed time
base mode. Stop control adjusts position of
intensified portion of sweep.

TIME MODE: intensifies two narts of main time base
to be expanded to full screen in'delayed time base
mode. START control positions first intensified
portion of the sweep; STOP control positions
second intensified portion of the sweep.

A vs. B OPERATION

BANDWIDTH

Channel A {Y-axls): same as channel A,

Channel B (X-axis): dec to 5 MHz.

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

PHASE DIFFERENCE: <31°, de to 100 kHz.

_
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Table 1-1, Specifications (Cont'd)
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CATHODE-RAY TUBE AND CONTROLS

TYPE: Hewlett-Packard, 15.6 cm (6.15 in.) rectangular
CRT, post accelerator, approx 21 kV accelerating
potential, aluminized P31 phosphor.

GRATICULE: 10 X 10 div internal, non-parallax
graticule with 0,2 subdivision mnrkmgs on ma]or
horizontal and vertical axes and markings for rise
time measurements. Internal floodgun graticule
illumination.

BEAM FINDER: returns trace to CRT screen
regardless of setting of honzontal vertical, or
intensity controls.

Z-AXIS INPUT (INTENSITY MODULATION) +4 V,
250 ns width pulse blanks trace of any intensity,
. usable to <10 MHz for r.ormal intensity, Input R,
- 1 k) 10%. Mnxlmum input +20 V (dc + peak ac),
<l kHz, |

REAR PANEL CONTROLS: ashgmatlsm and trace
align, '

- 'MUDEL 1746A WITH
' OPTION 034/035 !NSTALLED

' NOTES:

"y . DIMENSIONS ARE FOR GENEHAL

C INFORMATION ONLY. {F DIMENSIONS
ARE REQUIRED FOR BUILDING
SPECIAL ENCLOSURES, CONTACT
‘YOUR HP FIELD ENGINEER,

K 2. DIMENSIONS ARE IN MILLIMETRES AND

(INCHES).

597 1234/2)

¥ +—835 {211/16)

497 119:9/16)
—

/” I 20+
y ;! %\
I/‘

GENERAL

REAR PANEL OUTPUTS: main and delayed gates,
0.8V to >2.5 V capable of supplying approx SmA.

AMPLITUDE CALIBRATOR (0°C to +55°C)

1 Vppinto=1l MDD
Qutput Voliage 0.1Vppinto50n | +1%
Rise Time <0lps
Frequency approx 1.4 kHz

POWER 100, 120, 220, 2-10 Vae, 10%; 45 to 440 Hz;
' 100 VA max.

WEIGHT: net, 13 kg (2&ﬁlb) shippmg. 15.7kg (34.61b).

OPERATING ENVIRONMENT ,

Temperature: 0°C to +55°C, .

Humidity: to 95% relative humidity at +40°C.

Altitude: to 4600 i {15000 ft).

- Vibratlon: vibrated in three planes for 15 min. each

* with 0.254 mm (0.010 in.) excursion, 10 to 55 Hz.

DIMENSIONS: see outline drawing.
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General Information

1-20. ACCESSORIES SUPPLIED B ;L

i

1 "! Included with’ ihe mstmment. are:

One 2.3 m (7.5 ft) power cord

One front-panel ‘cover, HP Pert No. 5040-0515

One Accessory Storage Pouch, HP Part No, 1540-0292
Two 10:1 Divider Probes, HP Model 100414

122, 7 he power cable vnd lme fuse are selected at the
factory accordi.g to the voltagea available in the

Il

I
Model 1746A :

¥

country of d stnntlon For the pnrt numbers of the
available ‘power cords, re!'er to AC Powcr Cablc
paragraph in Section 1II. '

T

1-23, RECOMMENDED TEST EQUIPMENT

+ 124, Table 12 lists equipment requi red for main-
taining the 1746A. The Critical Spec:ﬁcatmns cclumn
discribes the essential requirements for each piece of
test cqupment Other equipment can be qubstituted if it

[

1

Table I-2. Recd‘r;mﬁeuded Test Equipment ‘

meets or ex~seus these critical specifications. |

Instrument G Required 5 - Required
Type ey Mo t‘lfel , ‘ Characlerls!lcsr 'For
_Voltage Standard Tektronix' " Amplitude: 100 Vto 25 mV p-p P
b PG506 - 'Accuracy: 001% )
_ : ‘ oo
VHF Oscillator HP Model 3200B Frequency: to 300 MHz . P
fo Accuracy: +2% |
it
. Test Oscillator HP Model 651B Frequency: 10 MHz . A
‘RF Volt:mcter A - HP Model 3406A Voltage: to 3V P
50-chm Termi,natio;'l’ HP10100C 50 ohms +1% - P
B o VSWR <1.1:1; dc to 300 MHz v
50-0hm TEE - HP Model 11063A L o PA
; v - N
Timemark Tektronix® Time marks: 2 ns to 0.5 s ;- P.A
Genetator TG 501 . 3 R '
) , g L P
Fast-rise Tektronix® ' Pulse rise time: <400 ps ;. P
Pulse Generatpr 067-0681-01 ' : v
Digital Voltmeter HP 3465A/B Accuracy: 0.1% o P,A
' . Voltage Range: 20 dec to 200 Vde
Input Impedance: 210 Mﬂ »
Hiéh Voltage, Probe HP Model' 34111A Bivision Ratio: 1000:1 : |
] ' .
Probe , HP Model 10041A ‘Division Ratio: 10:1 ' ' A
50-chm Power HP Model 11549 Attenuator: 20 dB
Divider -
i , )
Test Osclllpscope HP Model 1740A 100 MHz, Delayed Sweep A
Occilloscopc ‘
Capacitance Meter HP Model 4332A Rané’e; 20 pf A
Pulse Generator HP Model 8013B Trigger Qutput A
Frequency: 10 kHz '

P Performance Check,
Reqmm Tektronix Model TM 503 Main Frame

*Used with Tektronix PG 506

1-6
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Model 1746A

4
“Installation '

SECTION I
INSTALLATION

2-1. INTRODUCTION.

This section provides installation instructions for the
Model 1746A Oscilloscope. Also included is information
pertinent to initial inspection, preparation for use,
storage, and shipment.

2-2. INITIAL INSPECTION.

| WARNING I

To avoid electrical shock, do not perform

» electrical tests when there are signs of
shipping damage to any portion of the outer
enclosure (covers and panels).

Inspect the shipping container for damage. If the
shipping container or cushioning is damaged, it should
be kept until the contents of the shipment have been
checked mechanically and electrically. Procedures for
checking electrical performance are given in the
Performance Tests in Section IV. If the contents are
incomplete, if there is mechanical damageor defect, or if
the instrument does not pass the electrical performance
test, notify the nearent Hewlett-Packard Sales and

“Service office. If the shipping container is demaged, or

the cushioning n'mtcria]s show signs of stress, notify the
carrier as well as the Hewlett-Packard office. Keep the

shipping materials for the carrier’s inspection.
! I

2-3. PREPARATION FCR USE. °

2-3. POWER REQUIREMENTS. The Model 1746A
re}]uires a power source of 100, 120, 220, or 240 Vac
+5/-10%; 48-to440-Hz single phase. Power consumption
is 100 VA maximum.

Vo
WARNIN3

|
\ \ i

This iy a Safety Class I product {provided
with a protective earth terminal). An
uninterrruptible safety earth ground must be
provided from the main power source to the
product input wiring terminals, power cord,
or supplied power cord set. Whenever it is
Lkely that the protection has been impaired,
" - the instrument must be made inoperative
and be secured against any unintended
operation.

If this instrument is to be energized via an
autotransformer for voltage reduction, make
sure the common terminal is connected to the
earthed pole of the power source.

LIME VOLTAGE AND FUSE SELECTION.

| WARNING I

For protection against fire hazard, the line
fuse should be replaced with 250 V, slow-
blow fuses with the correct current rating.

2-5,

CAUTION §,

BEFORE CONNECTING TH!S INSTRU-
MENT TO LINE (Mains) voltage, besurethe
line voltage switches are set correctly and
that the proper fuse is installed.

if the line fuse burns out, do not replnce it
until the cause for the failure has been,
Jdetermined and repaired by a qualified
service person only. Replacing this fuseina
damaged instrument, can cause additional
damage.

The line voltege switch settings and line fuse are
selected ut the factory according to the line {Mains)
voltage available in the country of destination. To
operate the instrument from’ any other power source
proceed as follows: .

a. Disconnect power source.

b. Stand instrument on rear panel legs. Through
opening in bottom cover, position LINE voltage select
switches for desired Vac input. (Figure 21 shows
switches set for 120 Vac operation.)

c. Select and install proper line fuse. Fuse current
ratings are printed near the fuse on the instrument rear
panel and are listed with HP part numbers in table 2-1.

d. Reconnect power cord.

21
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Figure 2.1. Line Voltage Selection Switches

Table 2-1. Line Fuse Part Numbers

"
:

, o Model 1746A

‘BEFORE CONNEC’I‘ING ’I‘HIS INS’I‘RU
. MENT, the protective earth terminal of the
. intriment must be connected to the: protective
Conductor of the line (Mains) power cord.
The Mains plug must be inserted in a socket
outlét provided with a protective earth
contact. The protective action must not be
negated by the use of an extension cord
(power cable) without s protective conductor
(grounding). Grounding one conductor of a
two conductor outlet does not provide ar
instrument ground.

Line Voltage Fuse Rating | HP Part Number This instrument is equipped with a three-wire power
cable. When connected to an appropriate power
100/120 Vac 250V, 1A 2110-0007 receptacle this cable grounds the instrument cabinet.
Slow blow The type of power cable plug shipped with each
instrument depends on the country of destination.
220/240 Vac | 250 V, 500 mA 2110-0202 Figure 2-2 shows the part numbers (and associated
Slow blow Option numbers) for the power cable and plug
. configurations available.
Option United Option Australig/ Option European Opticn Usa/
900 Kingdom 301 New Zealand 802 Cantinent 903 Canada
250V 250 v 250V 125 v
Plug BS 1363A " Plug NZSS 198/AS 112 Blug  CEE7-VII Plup  NEMA 6.15P
HP 8120-3703 | HP 81.0-0696 HP 8120-1692 HP §120-1521
Opiuon USA/ Option Systems Optiun Switzertand Optron Denmark
904 Canada 905 250 v 906 ' 912 220V
50V
‘\\\\t: NG 3 g
Plug NEMA B-15P Piug CEE 221 Plug SEV 1011.1359-24507 Plug: DHCR 107
HP B120-0698 HP 8120-2191 WP 8120-2296 HP B120-2956

NOTE: The number hsted for the plug 13 the industry identifiar for the plug only, The HP part number spacifies a complete power cordaer.

Figure 2.2. Power Cable and Mains Plug Part Numbers
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" 2.7. MATING conuecrons Anconnectors used with

the Model 1 T46A are Hl- nhm BNC mnletype connectors.

2 8 OPERATING ENVIRONMENT The operating
env:mnment should be wnhln the followmg limitations:
\ Poas 1
i S
| Temperature ...........! . 0°Cto +55° C
Humidity .....,......, -95% relutive at 40° C
Altitude ...l <4570 metros (15 000 feet)

2-9. STORAGE AND ENVIRONMENT.

2-10. ENVIRONMENT. The Model i 746A may bestored
or shipped in environments within the following limits:

Tempemture ........ veseens, =00° Cto +75° C
Humldlty Chrrrrrsrrarees verne. <90 relative
Altitude ........ <15 1300 metres {+50 000 feet)
Protect, : t¢ instrument from conditions which would

cause interna, condensation.
1} B

2-11. PACKAGING.

2-12. ORIGINAL PACKAGING. Containers and
materials identical to those used in factory packaging
are available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard for
servicing, attach a tag indicating the type of service

Installation

required, return address, model number, and full serial
number. Also mark the cuntainer FRAGILE to ensure
careful handling. In correspondence, refer to the
instrument by model number and full serial number,

2-13. OTHER PACKAGING. The following general
instructions should be used for repacking with
commercinlly available materials:

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

b. Use strong shipping container. A doublewall
carton made of 2.4 MPa (350 psi) test material is
adequate.

c. Use a layer of shock-absorbing material 75 to
100 mm (3 to J-inch) thick around all sides of the

instrument to provide firm cushmmng and prevent
movement inside container.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

f. In any correspondence, refer to instrument by
inodel number and full serial number.

23
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Controls and Connéctors
30

\

LINE. Switch turns instrument power on and
off,

LINE INDICATOR. Indicator lights when
instrument power is on.

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

SCALE ILLUM. Adjusts CRT background
illumination for good contrast between
background and the graticule, Useful to
illuminate graticule when viewingindark area,
photographing (if camera has no light source),
or prefugging film.

FOCUS. Adjusts the writing beam for the
sharpest trace. Always keep this display
focused to prevent damaging the CRT
internaily.

BEAM INTENSITY. Controls brightness of the
CRT display.

POSITION. Coarse and FINE € adjust.
ments position display horizontally.

ResstLamp. When lit, indicates triggercircuitis
armed. Lamp goes off at end of sweep and
remains off until trigger circuit is again armed
by pressing RESET €.

RESET. Momentary pushbutton that rams
trigger circuit in singlesweep mode. After
RESET @@, sweep can be triggered by
inicenal or external trigger signal or by
rotatng TRIGGER LEVEL control €8 through
Zero.

AUTO/NORM.

AUTO sweep mode (pushbutton out). Free-
running sweep provides bright display in
absence of a trigger signal. Trigger signalinput
{internal or external) or 40 Hz or more overrides
AUTO operation and sweep triggering is same
as in NORM mode.

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

SIGNAL OVERLAY (AT=0). Screwdriver adjust-
ment to overlap traces with STOP control @B or
DMM (Option 034) at zero.

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

-
~d

8 B8

221123

A START/B START. A START pcsition sets
first delayed sweep marker on channel A
and second delayed sweep marker on channel B.
This aliows time interval measurement
from reference point on channel A to ending
point on channel B. B START pogition sets
first delayed sweep marker on channel B
and second delayed sweep marker on channel A.
This allows time interval measurement from
refecrence point on channel B to ending point
on channel A.

DLYD. Selects delayed sweep mode of display.

START. Selects delay time between start of
main sweep and start of time interval
measurement (positions second marker).

STOP. Selects end point of time interval
measurement (positions first marker).

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

MAIN. Selects main sweep of display.

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

A VS B. Selects an X.Y mode of operation with
channel A input (Y-axis) plotted versuschannel
B input (X.axis). Vertical positioning is
adjusted by channel A POSN @, and
horizontal positioning is adjusted by POSI-
TION €3 and FINE 9.

TRIGGER LEVI *. Selects the voltage level on
the input trig; or signal where the sweep is
triggered. With external trigger signals,
the trigger level is continuously variable
from +1 V to -1 V on either slope of
the input trigger signal; +10 V to -10 V
in EXT + 10 or mode. With internal
trigger signals, the trigger level selects
any point on the vertical waveform
displayed.

SWEEP AFTER DELAY AUTO/TRIG. In AUTO,
delayed sweep starts immediately after
delay interval which is product of either
START €3 or STCP setting and main
TIME/DIV €9 setting. In TRIG'D, delay-
trigger circuit is armed after delay interval
and delayed sweep must be triggered
internally or externally by trigger sig-
nal. (NOTE: the At DMM readout (option
034/035) is invalid in the TRIG'D mode of
operation.)

B B8 B8

B8
E

B
Lt

8

G I (. N ¢ . [ (.}
8 8 8 B

8

Main TIME/DWV, Inner knob controls main
sweep rate, Rate indicated by numbers
displayed in knob skirt opening.

DLY'D TIME/DIV. Outer rotating section selects
delayed-sweep rate. Rate indicated by marker
on outer knob. An interlock is incurporated so
delayed sweep is always faster than main
sweep, When rotated out of OFF position in
MAIN mode of operation, portion of main
sweep is intencified, indicating STOP
position of delayed sweep with respect to main
sweep,

J7L. Two position switch that selects slope of
event that triggers delayed sweep when in
TRIG’D €) mode.

Delayed AC/DC. Selects delayed sweep tigger’
coupling.

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

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

Delayed EXT TRIG INPUT. BNC connector for
delayed external trigger signal.

TRIGGER HOLDOFF. Increases time hetween
sweeps und aids triggering on complex displays
such as digital words,

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

UNCAL. Lights when TIME/DIV VERNIER
€09 is out of CAL detent position; indicates that
sweep is not calibrated.

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

Main EXT <+ 10. Attenuates external trigger
signal by factor of 10.

Maln INT/EXT. Selectsinternal or external main
sweep triggering.

Malﬁ AC/DC. Selects main sweep trigger
coupling.

HF REJ. Attenuates internal or external trigger
signals above approx 4 kHz. This is useful to
condition low-frequency signals for best
synchronization by eliminating unwanted
high-frequency signals such as RF.

O

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

LINE. Selecting hoth LFREJ@ and HF REJ €D
removes all internal and external trigger
signals and applies input ac power frequency
for triggering.

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

CH B INVT, Inverts polarity of channel
B signal. In A+B & 3 mode, press-
ing CH B INVT @B results in A minus B
display.

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

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

TRIG VIEW. Displays the selected internal
or external trigger signal at a fixed sensi-
tivity of approximately 100 mV/div or
1 V/div with EXT + 10 €. TRIGGER
LEVEL €8 positions the display vertically.
Center screen indicates the trigger threshold
level with respect to the trigger signal.
If ALT @ or CHOP @ is selected, three

* signals are displayed: channel A, the selected

trigger signal (at center screen), and chan-
nel B.

Ground Post =. Convenient chassis ground
connector. Useful to ensure common ground
with equipment under test.

CAL 1 V. Provides 1-V peak-to-peak (within 1%)
square wave voltage signal recurring at
approximate rate of 1.4 kHz (100 mV peak-to-
peak when terminated in 500).

NOTE

In the following descriptions for
controls €8 through @, only
channel A control and connectors
are discussed. Channel B controls
and connectors are identical in
function.
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INPUT. BNC connector to apply signals to
channel A amplifier. Impedance and coupling
are selectable by €.

POSN. Varies vertical position of channel A
display. :

Coupling. Selects capacitive (AC), direct (DC),
or 50-ohm coupling of input signal. GND
position disconnects input signa! and grounds
input to vertical preamplifier.

Vernler. Provides continuous control of
deflection factor between calibrated VOLTS/
DIV ranges. Vernier range is at least 25 to 1.

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

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

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

TPIGGER B. When in INT €, sanple of
channel B signal is selected as trigger signal.

COMP. Engaging both trigger A@) and tri,zger
B selects composite trigger. When display
mode is set to channel A, channel B, ALT, or
A+B, sweep is triggered by displayed sign..!. In
CHOP, sweep is triggered by channel A signal
only,

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

Channel A. Displays channe! A input signal.
Channel B. Displays channel B input signal.

A+B. Pressing both channel A @ and channel
B @ displays the algebraic sum of channel A
and channel B input signals. If channel B
display is inverted (press CH B INVT €8), A
minus B display resulis.

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

Z-AXIS INPUT, BNC connector for intensity
modulation of CRT display. +4-volt, >50ns
width pulse blanks trace of any intensity. Do
not apply more than £20 V (dc + peak ac), €1
xHz.

8 8
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TRACE ALIGN. Screwdriver adjustment to
align horizontal trace with graticule.

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

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

DLY'D GATE QUTPUT. Provides rectangular
output of approx +2.5 V coincident with delayed
aweep.,

FUSE. IA 250 V slow-blow for 100-V or 120-V
operation 0.5A 250 V slow-blow for 220-V or 240-
V operation.

LINE INPUT. Connector for ac power cord.

ATIME QUT, Banana jack connectors for time
interval measurement. Voltage output and
poesition of main TIME/DIV control €
indicates time interval in s, ms, or us.
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SECTION 11
OPERATION

3-1. INTRODUCTION.

3-2. This operating section explains the function of
controls, indicators, and connectors on the 1746A. It
described typical operating modes in a measurement
system and includes operator’s checks and wAarmup
information.

3-3. PANEL FEATURES.

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

3-5. OPERATOR'S CHECKS.

3-6. The checks that follow allow the operator to make
quick evaluation of the instrument’s main functions
prior to use. If irouble is suspected, refer to the service
sheets in Secticn VIII to isolate the problem.

CAUTION !

Before connecting power to the 1746A, make
sure the low-voltage supply line select
switches are set to correspond to the line
voltage of the available ac power line. Refer
to Section 11 for proper switch settings.

3-7. INITIAL TURN-ON PROCEDURE. To place the
1746A into operation and avoid CRT damage,
accomplish the following steps in the sequence listed:

a. Set BEAM INTENSITY @ fully counter.
clockwise.

b. Set vertical DISPLAY to ALT 0.
c. Set internal TRIGGER to A @D.

d. Set vertical verniers for channel A and
channel B to CAL detent. _
i !
e. Set CH B INV switch €B to out Pposition.

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

g. Set vertical POSN controls € to midrange,

h. €.t horizontal POSN control € to midrange,

i. Set main TIME/DIV control €D to } mSEC.

j. Set delayed TIME/DIV control €3 to OFF.

k. Set TIME/DIV VERNIER €D to CAL detent.
l. Set AUTO/NORM switch @ to AUTO.

lm. Set main INT/EXT trigger switch @3 to INT.

n. Set LINE switch @ to ON position and allow
15-minute warmup,

o. Adjust BEAM INTENSITY @ for barely visible
trace.

3-8. TRACE ALIGNMENT. The trace align adjustment
compensates for externa! 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 horizontally
proceed as follows:

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

b. Using channel A POSN control € , 8et trace to
center horizontal graticule line.

¢. Using nonmetallic alignment tool, adjust

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

3-9. FOCUS AND ASTIGMATISM ADJUSTMENTS. To
adjust focus and astigmatism, proceed as follows:

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

b. Set BEAM INTENSITY control @ fully
counterclockwise. ;

c. Select A vs B @ horizontal mode of operation.
d. Adjust BEAM INTENSITY @ to observe spot,

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

f. Adjust FOCUS @ (front panel) and ASTIG-
MATISM control (8 (rear panel) for best defined spot.

31
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3-10. PROBE COMPENSATION. To adjust a divider
probe that has a compensation adjustment, proceed as
follows:

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

b. Connect divider probe to channel A INPUT
connector €. ‘

c. Connect divider probe tip to CAL 1 V terminal
@.

d. Set channel A input coupling € to DC.

e. Set channel A VOLTS/DIV contro} for
square-wave display with two to three divisions of
vertical deflection.

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

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

CORRECTLY
ADJUSTED

UNDER

COMPENSATED COMPENSATED

Figure 3-2. Divider Probe Adjustment Display

3-11. DISPLAY/READOUT ZERO ADJUSTMENT.
Perform this adjustment before taking At time-interval
meapurements. The adjustment calibrates the 0.00

- setting of tae time interval STOP dial @B or the 0.000
indication ot the LED display on the digital multimeter
(if used). To accomplish this adjustment, procced as
follows:

. ]
a. Apply input signal to channel A or channel B

INPUT connector €. :

b. Select channel A @) or channel B €D vertical
DISPLAY. . R

c. Select channel A @ or channel B @ interpal
TRIGGER.

t

d. Adjust appropriate VOLT/DIV control €8 and
, vemier @ for full five-division vertical diqplay ofsignal.

e. Select main TIME/DIV € range that displays
at least one full cycle of signal. '
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f. Set delayed TIME/DIV €3 to sweep speer.
approximately five times faster than main TIME/DIV
sweep apeed.

g. Set A TIME ON/OFF switch ® to ON position.

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

i. Set time interval STOP @ dial to 0.00. If using
Option 034/035 digital multimeter or external
multimeter, readjust time interval STOP B to obtain
indication as close as possible to 0,000 on DMM.

j. Engage DLY’D switch B . With an indication of
0.000 on DMM or 0.00 on timeinterval STOP @ dial, the
two displayed segments should be perfectly overlapped.

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

NOTE

If using only one signal channel, this:
completes the adjustment. If using two
signal channels, connect probe from second
channel to same signal source applied to first
channel (same signal applied to both
channels simultaneously), and continue on
with the adjustment.

'L Select ALT display and channel A or
channel B @ TRIGGER.

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

n. Engage MAG X10 switch €.

0. With indication of 0.000 on multimeter 0.0.00 on
time-interval STOP @B dial, two segments displayed

"should be overlapped. If not, adjust SIGNAL

OVERLAY (AT=0) @B to overlay two signal segments
displayed.

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

e. Accomplish initial turn-on procedure.

b. Connect CAL 1 V output to channel A
INPUT connector using BNC to banana plug
adapter and test lead with alligator clips.

c. Set channel A VOLTS/DIV control @ 10 0.2 V
range.

d. Set main TIME/DIV control €3 to 0.2 mSEC
range. , '

[-54]
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e. Square-wave amphtude of dleplayed waveform
' should be five major divisions ("'4%)

S 7
v

i

'

3-13. SWEEP TIME ACCURACY. To check horizorital
sweep accuracy, proceed as follows:

a. Accamplish initial turn-on procedure, '

b. Connect time-mark generator tn channel A
. INPUT conaector 8. :

. .
c. Set main TIME/DIV @B to 0.6 xSEC position..

d. Set time-mark gene:_v.ato:l for 0.5 us markers.

©, set one marker on far lefi graticule line, '

each vertical gfaticule line across CRT. |

MO TR RS AR e RSB

g Marker on far nght-hend side of CRT should be

wnth:r 0.2 major dwssion ot' last vertical grat:cule line,

™

3-14 OP:RATING INSTRUCTIONS

r

information concerning operatwn of the mstljument

N o N

! ' 3-13 AUTO VERSUS NORM ( . In AUTO operation, . '’
thern will always be a recurring sweep (baseline trace), .

except under triggering conditions. A trigger of 40 Hzor
- higher uverrides AUTO operation and a. stable

rnrm

TRIGGER' LEVEL @ may be necessasy for a stable
display. If the. trigger, signal is 40 Hz or less, NORM
operation musd be used. A trigger signal is always
: needed in NORM opemtlon to generate a sweep

-

~

r~-

' 347.' SWEEP AFTER BELAY @. In AUTO mode,
delayed sweep starts lmrnedmf.ely after the delay
interval which is the product of either the START @ or
STOP @) setting and the main TIME/DIV €D setting. In
TRIG mode thedelayed trigger circuit is armed after the
_delay interval ard. delayed sweep must be triggered
internally or externnlly by a trigger signal.

 ad

-~

v NOTE A
r.

. ‘ When the SWEEP AFTER D LAY is in'
TRIG'L miode of operation, thetimeinterval .
feature (ATIME) is disabled. Output‘from
- ATIME OUT connectors {or ')MM onf. Iption

. 034/035) will indicate the position of the
STOP control @3, not the time mtervnl bemg
dlapaayed

e -5e v W

\
]
L

e

t

e

|I . I [T I SR

: ! ' ' T

} T TR~
T—— |

= - T ni ‘I‘ r ‘I”
- ' i | I

. 3-18. OBTAINING BASIC DISPLAYS. T} ese procedures

e. Using horizonta} POSITION controls €9 and

f. Markers should line: up (apprbxi'mately} with-

3-15 The followmg procedures prov:de addmonal . ‘ ; .
. 3-20.) MAGNIFIED SWEEP DISPLAY. ‘ £

presentation is dieplayed. Adjuatment 'of main’

L LS AW

Operation

¥

will aid the operator in becoming more fariliar with the
instrument. Before performing the procedur .~, complete
the initial turn-on procedure. In addition, set'the 1746A
front-panel controls as follows:

(T VIR T I ka7 B

Coupling (CHA)ED ..... ..vrvvrervnnnns DC
VOLTS/DIVICRA)ED ......covvvinrrees 0.02
Main TIMF‘/ DIVED ...... Nererreres 0.5 mSEC
STARTED ..cooovvvnenenrenrvnennns. fully cew
STOPE@D ..........ovv. haaas - fully cew }
ATIME UN/OFF@® .............. verrer OFF

|
3-19. NORMAL SWEEP DISPLAY. v

. a. Connect CAL 1V terminel '@ to channel A
INPUT connector €B using 10:1 divider probe supplied.

b. Adjust channel A POSN @B to align base of -
square-wave display on second horizontal graticule line =

"from bottom. Adjust main TRIGGER LEVEL R for —

stable display. P i

] ! J

c. Observe square-wave display with amplitude of
five divisiona and appro:::matel:,y seven positive-going
pulses . /!
!} ‘ - =

1

1
i
. Obtam normal sweep dieplay.

b Adjust honzonta] POSITION @ to place

. portion of waveform to be magnified on center graticule

of CRT (figure 3-3a). - .
c. Engage MAG X10 switch €3,
'd. Adjust fine horizontal POSITION €3 for precise

1 placement of magnified display (figure 3-3b).

ni¥

221, DELAYED SWEEP DISPIJ\Y

a. Obtam normal sweep dleplay

b. AdJust delayed TIME/DIV €0 for 60 uSEC,and
observe intensified portion of aquare wave. Set BEAM
INTENSITY @ control to a comfortable viewing level,

c. Adjust time interval STOP €B until intensified
portion of trace is over display segment unde
inveatigation {figure 3-4a).

d. Engage DLY’D switch €D and note intensified
portion of trace is now dlsplayed acrces entire CRT
{figure 34b).

e. Adjust time interval STOP B to observe other
pulses in pu!se train.

r g
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Operation

a, Normal Display

b. Magnified Display

Figure 3-3. Magnified Sweep

v
§ - '
3-_223 A VS B DISPLAY.

' 1
_ a. EngageAvs B@).BEAMINTENSITY @ may
need to be decreased. Apply vertical (Y-axis) signal to
channel A INPUT €D connector and horizontal (X-axis)
signal to ‘channel B INPUT connector. Channel A
POSN, @ adjusts vertical positioning; POSITION
adjuet horizontal positioning. Adjust channel A and B
VOLTS/DIV €8 controls as required.

- b. TIf display is not visible, press BEAM FIND
and adjust channel A and B VOLT/DIV controls until
display is compressed vertically. Center compressed
display with POSN and POSITION controls.

- Release BEAM FIND, and adjust FOCUS @@ for a sharp
display. °

© 3-23.. SINGLE SWEEP OPERATION. Singlesweep mode

" /is often used to photograph single occurrence events. To

use this mode, proceed as follows:
] ‘
a. Select SINGLE @B sweep mode.
) i '
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INTENSIFIED

a. Normal Display with Intensified Area

b. Delayed Sweep Display
Figure 34. Delayed Sweep

b. Set AUTO/NORM to NORM @D.

c. Set all trigger processing controls to desired
settings; for example, INT/EXT @B, slope @, and
TRIGGER LEVEL €.

d. Depress RESET @ pushbutton; the red RESET
€D lamp will light.

324, The sweep circuitry is now armed; as soon as a
trigger signal is rec:ived that meets the preset
requirements (slope, ccupling, level, ete.), the time bage
will generate one sweep. As scon as the sweep ends, the
RESET @ lamp will extinguish and tne time base must
be reset again.

3-25. SINGLE SWEEP USING TRIGGER VIEW. To use
the trigger view feature in single sweep, perform the
following ateps:

- Ehgage TRIG VIEW €B. This turns off both
vertical channels; however, trigger view circvitry will




r< e

-

g
P

{

Model 1746A

.
e

not be activated until a certain transition occurs at the
end of the sweep.

¥

f

b. To activate trigger view, press RESET @ and
rotate TRIGGER LEVEL €® from one extreme to the
other or engage AUTO @D and press RESET, then
disengage AUTO.

3-26. After one sweep has been manually generated,
the necessary transition will have occurred and trigger
view mode will operate in a normal manner.

3-27. TIME-INTERVAL MEASUREMENT. The 1746A
provides for the use of a DMM (digital multimeter) to
simplify timeinterval measurements. A built-in digital
multimeter, Hewlett-Packard Option 034,035, is
available for this instrument. It indicates exact time
intervals between the start and stop markers directly in
seconds, milliseconds, or microseconds,

™M ™M M = PP

ol

3-28. The operator can connect eny DMM of his choice
to the ATIME OUT connectors (B on the rear panel of
the 1746A. To preserve accuracy of the 1746A, use a 3-
1/2 digit multimeter fordigital readout of time intervals.

m

3-29. To measure the time interval between two points
of interest on a serial-type waveform, proceed as follows:

8. Accomplish display/readout zero adjustmeant

(paragraph 3-11).

™=

b. If Option 034/035 not installed, connect DMM
to ATIME OUT @ banana jack connectors on rear
panel of 1746A. ‘

=

c¢. Connect input signal to channel A INPUT

L connector €B).
L d. Select channel A @ DISPLAY and channel A
¢ @ TRIGGER. |

e, Set channel A VOLTS/DIV switch for
appropriate range,

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

- =

NOTE

Use TIME/DIY rani;es that separate, as far
as possible, the two points of interest being
measured. ‘

g. Set ATIME ON/OFF switch @® to ON position.

h. Using time interval START @, position first
intensified spot to slarting p.int of interval being

(‘“ measured. .
v ) . Using time interval STOP @B, position second
) intensified spot to end point of interval being measured.

M e e e

L]

Operation

j- Engage DLY’D switch €B.

k. Using time interval STOP control (B,
superimpose two waveforms observed,

1. Note voltage output as indicated on DMM,

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

3-30. USE OF OPTION 034/035 DMM,

3-31. TIME-INTERVAL MEASUREMENTS. To use the
Option 034/035 Digital Multimeter for time intarval
measurements, certain multimeter switches must be set
properly. The meter POWER awitch mustbe ON and the
VOLTS pushbutton must be engaged (output analog
voltage from 17464\ is dc).

3-32. The two-position switch built into theinstrument’s
top cover must be in the forward position to obte” 1 time-
interval measurements of displayed waveforms. With
the switch in the rear position, the analog de voltage s
disconnected from the meter and the connections at the
side of the multimeter are enabled for normal
multimeter measurements.

3-33. AVERAGE AND RMS VOLTAGE MEASURE-
MENTS. The Option 034/035 DMM is an averuge-
responding meter calibrated in rms. To measure rms
voltgae using the DMM, proceed as follows:

a. Set two-position switch on 1746A top cover to
rear position. '

b. Set DMM controls as follows:

POWER ...occvvenvninrenrennnieesesnnn, ON
DC/AC (ZZ2~) eervrnnevnnennennnnn ~(IN)
VOLTS (V) vevvnerrniininennnnsriinniinen (IN)
AUTOHOLD .........ooevvvno. AUTO (OUT)
AMPS(A) ...vvvevnnnn., eeeer (OUT)
RO e (OUT)

CAUTION

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

1

c. Connect test leads from V0 (HI) and COM
(LOW) en DMM to signal under test. DMM will
automatically select best meter range and display rms '
voltage.

d. To measure average voltage, set multimeter
DC/AC control te DC (out position).

3-5/(36 blank)
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. The procedures in this section test the instru-
ment's electrical perfarmance using the specifications
in tab'= 1-1 as the performance standards. All tests can
be performed without access to the interior of the
instrument.

4-3. EQUIPMENT REQUIRED.

4-4. A complete list of required test equipment and
accessories is given in table 1-3 (Section I). Any equip-
ment that satisfies the critical specifications given in
the table may be substituted for the recommended
model(s). For best results use recently calibrated test
equipment.

4-5. TEST RECORD.

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

4-7. CALIBRATION CYCLE.

4.8. The 1746A requires periodic verification of

.performance. Depending on use and environmental con-

ditions, the inatrument should be checked using the
following performance test at least every 2000 hours of
operation or every six months, whichever comes first.

4-9. OPERATION VERIFICATION.

4-10. To assure that the instrument is performing
properly without testing all specifications listed in table
1.1, perform only those procedures indicated in table 4.1,
Resuits may be tabulated on the Operation Verification
Record at the end of this section.

4-11. INITIAL CONTROL SETTINGS.

4-12. The control settings listed below must be used for
each performance check. Exceptions to these settings

will be noted as they occur. After completing a check,
return 1746A controls to the following settings:

CONTROL SETTING
All Pushbuttons

(except as noted below) ....... out position
VOLTS/DIV (Channels A and B)........ A
CAL (Channels A and B) ... detent (fully cw
Coupling (Channels A and B)............ DC
POSN (Channels A and B)........ midrange
DISPLAY ..o cai e A
TRIGGER ......cvviiiviiiiiininserenne. A
FOCUS ..o ierirennnes best trace
BEAM INTENSITY .......... 10 - 11 o'clock
LINE . iiiriiiiiiierinieeeneriesenss ON
POSITION (Horizontal........... midrange
TRIGGER LEVEL

{Mein and Delayed) ............. 3 o'clock
SweepMode....covvveiiiiiiinninenss MAIN
START . iiiviii it enens fully cew
STOP et rerens fully ccw
ATIME ... iiiir e ee s OFF
MAINTIME/DIV ....cvvevevnines 1 mSEC
DLY'DTIME/DIV ......cccvvvvvnrnnes OFF
TIME/DIV VERNIER................. CAL
TRIGGER HOLDOFF ....cocvvvvvvnrns MIN

4-13. PERFORMANCE TEST PROCEDURES.

4-14. BANDWIDTH. 3 dB down from a 6-division
reference signal; de to 100 MHz, de coupled; and 10 Hz to
100 MHz, ac coupled. In the vertical MAG X5 mode,
bandwidth is reduced to 40 MHz.

4.15. Asignal generator isusedto provide thereference
signal. An rf voltmeter is used to monitor the signal level
at the input connector to verify that the signal
aemplitude remains constant.

Equipment Required:

VHF Ogcillator ................ HP Model 3200B
RF Voltmeter........ HP Model 3406A w/11063A

4-16. Perform bandwidth test as follows:

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

b. Set 1746A controls as follows:

Coupling (both channelg)................ 500
VOLTS/DIV (both channels)............ 0,01
MAIN TIME/DIV .....c.vvvvvviinens 1 uSEC

4-1
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Table 4-1, Recommended Operation Verification
Paragraph
No. Performance Test Alteration Remarks
4-14 BANDWIDTH No change
4-17 COMMON MODE Omit test CMMR is checked when bandwidth
REJECTION RATIO and deflection factors are checked.
(CMRR)
4-19 TRIGGERING Omit paragraphs 4-21 An out of specification condition will
and 4-22 usually appear on internal triggering
check.
4-23 SWEEP TIME Check following ranges | All sweep speed determining components
ACCURACY unly: checked in these ranges.
Main:
0.05 uSEC, 0.6 4SEC,
10 xSEC, 0.1 mSEC,
1 mSEC, 20 mSEC,
50 mSEC, 0.2 SEC
Delayed:
0.05 xSEC, 0.5 uSEC,
10 uSEC, 0.1 mSEC,
' 2 mSEC, 20 mSEC
4.25 DIFFERENTIAL TIME | No change
ACCURACY
4-27 DELAY 4{TTER Omit test Usually only fails when a hard failure
occurs ard is repaired at the same time.
429 RISE TIME Omit test In specification when bandwidth is in
specification. Can be computed by
T 35
¥ r BW
4-31 Z-AXIS BLANKING Omit test Normally in specification whe.. a0
evidence of blanking failure is present.
4-33 DEFLECTION FACTOR | Check following ranges | All attenuation and gain ranges are
only: checked on these ranges
0.005 V through 0.5
V/div, both chanr ol
Aand B
435 CALIBRATOR Onmit test Excellent long term stability, usually
only fails consequentially.

4-2
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SIGNAL OSCILLOSCOPE R
. GENERATOR VOLTMETER
Q
Figure 4-1. Bandwidth Test Setup
c. Set signal generator frequency for approxi- S!IGNAL
mately 10 MHz with exactly 6 divisions of vertical GENERATOR OSCILLOSCOPE

deflection on oscilloscope,
d. Note rf voltmeter indication,
e. Set signal generator frequency to 100 MHz,

f. Adjust signal generator amplitude to obtain
same indication as in step d. Amplitude of display
should be equal to or greater than 4,25 divisions.

g Set 1746A controls as follows:

DISPLAY ......ccovviiieiiriiinnninnnss B
TRIGGER ..........oovivvenninens . B

h. Connect signi.l generator to channel B INPUT
and repeat steps b through f for channe] B.

i. Disconnect test equipment.

4-17. COVMON MODE REJECTION RATIO (CMRR).
CMRR is at least 20 dB frora de to 20 MHz. Common
mode sigr.al amplitude is equivalent to 8 divisions with
one vernier adjusted for optimum rejection. Identical
signals are applied to both channels with channel B
operated in the inverted mode. The displayed signal is
the common mode signal.

Equipment Required:
VHEF QOscillator .........vvtuts HP Model 3200B
50-ohm Power Divider .......... HP Model 11549

T -

4-18. Perform CMRR test as follows:
g. Connect equipment as shown in figure 4-2,

b. Set 1746A controls as follows:

BNG CABLES/
(MUST BE

SAME LENGTH)

o
o
=
m
2

DIVIDER

Figure 4-2. CMRR Test Setup

c. Set signal generator controls to observe 20-MHz
signal, 8 divisions in amplitude.

d. Set 1746A contols as follows:

CHBINVT ....coveviiiriinrnnnenss engaged
1) 12130 17 SO

e. Adjust either channel vernier {(whichever is
most effective) to achieve minimum deflection.

f. Deflection should be less than 0.8 divisién (20
dB).

g- Disconnect test equipment,

4-15. TRIGGERING (INTERNAL). Main Sweep: de to 25
MHz on signals causing 0.3 division vertical deflection,
increasing to 1 division at 100 MHz. The output of a
signal generator is applied to the vertice{ input to check
internal triggering.

Equipment Required:

VHF Oscillator ................




Performance Tests

4-20. Perform the internal triggering check as follows:
a. Connect signal generator to channel A INPUT.

b. Set signal generator controls tc obtain 25-MHz
signal with 0.3-division amplitude,

¢. Set 1746A controls as follows:
!

Channel A Coupling ....vvvvvnrivvnnnes,s 500
MAINTIME/DIV ..........coovu s .06 uSEC

d. Adjust main TRIGGER LEVEL toobtain stable
display. Stable display confirms proper triggering.

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

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

g. Set 1746A controls as follows:

MAIN TIME/DIV ..... berrrarrerens 1 uSEC
DELAYED TIME/DIV............. 05 uSEC
SWEEP AFTER DELAY............ TRIG'D
Sweep Display ....oeovininivnnnnnnnss DLY'D

h. Set signal generator to obtain 1-divisjon
display.

i. Adjust delayed TRIGGER LEVEL to obtain
stable display (slight readjustment of main 'I‘RIGGER
LEVEL may be required.

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

Model 174§A

k. Adjust deluyed TRIGGER LEVEL (and main
‘TRIGGER LEVEL if necessary) to obtain stable display.

I. Disconnect test equipment.

4-21. TRIGGERING (EXTERNAL). Main Sweep dcto50
MHz on signals of 50 mV p-p or more, increasing to 100
mV p-p at 100 MHz. The output of a signal generator is
split, using a power divider, and equal amplitude signals
are applied to both channel A and the EXT TRIGGER
INPUT ronnector to check external triggering.

Equipment Required:
VHr Qscillator................ HP Model 3200B
RF Voltmeter........ HP Model 3406A w/11063A
50-chm Feed-through Termination
50-ohm Power Divider ........., HP Model 11549
422, Perform external triggering test as follows:

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

b. Set 1746A controls as follows:

Channel A VOLTS/DIV ......oovvvnnnnns .05
Channel A Coupling ......cvvvevrnnnns. 500
MAINTIME/DIV ........cccc....\. 1 pSEC
MAGXI0......cvvvivriirrinnnnnnnss engaged
Main INT/EXT....ooiiviemenennnnnsss EXT

¢. Set signal generator controls to obtain 50-MHz,
50-mV p-p signal. (Indication on RF Voltmetershould be
177 mV rms.)

d. Adjust main TRIGGER LEVELtoobtain stable
display.

SIGNAL GENERATOR OSCILLOSCOPE RF VOLTMETER
F— .
0 K

50-0HM 60-OHM

POWER FEEDTHROUGH

DIVIDER TERMINATION

Figure 4-3. External Triggering Test Setup
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e. Setsignal generator controls to obtain 100-MHz,
100-mV p-p signal. {Indication on RF Voltmeter should
be 35.3 mV rms.}

f. Adjust main TRIGGER LEVEL to obtain stable
triggering.

B. Set 1746A controls as follows:

Main INT/EXT.....ccovvvvrininvnrnnnss INT
Delayed INT/EXT ....ovveniinvnnnnns EXT
SWEEP AFTER DELAY.............. TRIG
DELAYED TIME/DIV ............ .05 xSEC
SweepDisplay ...cocvvvvnvvinrinnn.. DLY'D

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

i. Adjust delayed TRIGGER LEVEL to obtain
stable display (main TRIGGER LEVEL may also
reqpire adjustment).

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

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

1. Setsignal generator controls to obtain 100-MHz,
100-mV p-p signal. {Indication on RF Voltmeter should
be 35.3 mV rms.)

m. Adjust TRIGGER LEVELS) as necessary to
obtain stable triggering.

n. Disconnect test equipment.
4-23. SWEEP TIME ACCURACY. (+15°C to +35°C) +2%
in unmagnified mode and 3% in MAG X10 mede. Refer
to teble 1-1 for other variations in ambient temperatures.
In 50 ms to 2 8 ranges, add 1% error.
Equipment Required:

Time-mark Generator.......... Tektronix TG501

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

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

b. Set time-mark generator and main TIME/CIV
controls as shown in table 4-2 and check accuracy as
indicated.

.¢. Set 1746A sweep display to DLY'D.

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

Performance Tests

4-25. DIFFERENTIAL TIME ACCURACY. Main time
base accuracy: 100 ns/div to 20 ms/div, *+ (0.5% of
measurement +0.05% of full scale) at ambient
temperature of +15°C to +35°C. Refer to table 1-1 for
complete specifications. A time mark generator is used
in delayed sweep mode to check accuracy.

Equipment Required:
Time-mark Generator .......... Tektronix TG501
Digital Voltmeter .............. HP Model 3465A

4-26. Perform differential time accuracy test ns
follows:

a. Connect time-mark generator TIME MARK
OUTPUT connector to 1746A channel A INPUT
connector.

b. Connect time-mark generator TRIGGER
OUTPUT connector to 1746A main EXT TRIG INPUT
connector.

c. Set 1746A controls as follows:

MAINTIME/DIV ............\..h. .1 uSEC
DELAYED TIME/DIV............. .05 4SEC
VOLTS/DIV (channel A) oo, as required
MAIN INT/EXT........ M rrriesinee. EXT
ATIME .. e aeeess ON

d. Set timemark generator for 10 ns markers.

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

f. Connect DVM to ATIME QOUT connectors on
rear pane! of 1746A.

g. Adjust START control to position start of
intensified portion of sweep on fourth vertical graticule
line,

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

t. Set HORIZ DISPLAY to DLY'D.
j. Set horizontal magnifier to MAG X10.

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

L. Note DVM indication.

m. Slowly rotate time interval START control
clockwise. Verify that every cycle is superimposed. If
cycle is not superimposed, vary time interval STOP
control until display is superimposed and note DVM
indications for each change of time interval STOP
control.
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Table 4-2. Main TIME/DIV Accuracy

Model 1746A

Accuracy
Main TIME/ODIV Time-mark Generalor
Selting Setlings X1 X10
05 uSEC 50 nSEC 1 mark/div :2% 3%
.1 uSEC 1 uSEC ! mark/div 2% 13%
2 uSEC 2 uSEC 1 mark/div 22% 3%
.5 uSEC HuSEC 1 mark/div 12% 3%
I uSEC 1 uSEC ! mark/div :2% 3%
2 uSEC 2 uSEC 1 mark/div 2% 3%
5 uSEC 5 uSEC 1 mark/div 2% 3%
10 uSEC 10 uSEC 1 mark/div 2% 13%
20 uSEC 206 pSEC 1 mark/div +2% 3%
50 uSEC 50 uSEC I mark/div +2% 3%
.1 mSEC .1 mSEC 1 mark/div :2% +3%
.2 mSEC 2 mSEC 1 mark/div 2% +3%
.5 mSEC .5 mSEC 1 mark/div 2% *3%
! mSEC 1 mSEC 1 mark/div 2% 3%
2 mSEC 2 mSEC 1 mark/div 2% 23
5 mSEC 5 mSEC 1 mark/div +2% 3%
10 mSEC ‘10 mSEC 1 mark/div 2% 3%
20 mSEC 20 mSEC ! mark/div 2% 3%
50 mSEC 50 mSEC 1 mark/div 1% 4%
1 SEC .1 SEC 1 mark/div :3% 4%,
2 SEC 2 SEC 1 mark/div +3% 4%
b5 SEC b SEC 1 mark/div 3% t4%
1 SEC 1 SEC 1 mark/div :3% 4%,
2 SEC 2 SEC I mark/div 3% 4%
Table 4-3. Delayed TIME:DIV Accuracy
Malin Delayed Time-mark Accuracy
TIME/DIV TIME/DIV Generator
Settings Settings Settings X1 X10
1 uSEC .05 uSEC 50 nSEC 1 mark/div 2% 1 mark/div 3%
2 uSEC 1 uSEC 1 uSEC 1 mard/div 2% 1 mark/div 3%
.5 uSET .2 usEC 2 uSEC 1 mark/div 2% 1 mark/div 3%
1 uSEC 5 pSEC .5 uSEC 1 mark/div 2% I mark/div :3%
2 uSEC 1 uSEC 1 uSEC 1 mark/div 2% 1 mark/div 23%
5 uSEC 2 uSEC 2 uSEC 1 mark/div :2% I mark/div 13%
10 uSEC 5 uSEC 5 uSEC 1 mark/div +2% I mark/div +3%
20 uSEC 10 uSEC 10 uSEC 1 mark/div 2% 1 mark/div 3%
50 uSEC 20 uSEC 20 uSEC 1 mark/div 2% 1 mark/div 3%
1 mSEC 50 uSEC 50 uSEC ! mark/div +2% 1 mark/div 3%
2mSEC .1 mSEC .1 mSEC 1 mark/div 2% 1 mark/div 3%
S5 mSEC .2 mSEC .2mSEC 1 mark/div +2% 1 mark/div 3%
1 mSEC .5 mSEC 5 mSEC I mark/div +2% 1 mark/div 3%
2 mSEC 1 mSEC 1 mSEC 1 mark/div 2% 1 mark/div :3%
5 mSEC 2 mSEC 2 mSEC I mark/duv 2% I mark/div 3%
10 mSEC 5 mSEC 5 mSEC 1 mark/div 2% 1 mark/div 3%
20 mSEC 10 mSEC 10 mSEC I mark/div +2% 1 mark/div 3%
50 mSEC 20 mSEC 20 mSEC 1 mark/div 2% 1 mark/div 3%
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n. Continue step m until time interval START
control is fully clockwise. All voltage deviations from
indication noted in step 1 should be equal to or less than
0.0008 (0.8 mV) This corresponds to an 80 picosecond
time interval.

0. Disconnect test equipment.

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

Time-mark Generator .......... Tektronix TG501
428, ' Perform delay jitter test as follows:

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

b. Set 1746A controls as follows:

MAINTIME/DIV ...covvvnreannnn. 1 mSEC
DELAYED TIME/DIV.,............. .2 uSEC
Channel AVOLTS/DIV .......vvovvvnnsn b
Channel A Coupling ........v0ovvvvvennn 501

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

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

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

f. Disconnect test equipment.

4-29, RISE TIME. <3.5 ns, measured from 10% to 90%
points of & 6-division input step, and >9nsin X5 vertica;
magnification mode. A fast-rise pulse generator is
applied to the vertical input; display is then checked to
verify the <3.5 ns rise time.

Equipment ﬂ;qulred:

Fast-rise pulse generator.. Tektronix 067-0681.01
430. Periorm rise time test as follows:

a. Connect pulse generator to channel A INPUT.

b. Setchannel A VOLTS/DIV andpulsegenerator
controls to obtain 6 divisions of vertical deflection.

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

Performance Tests

d. Set 1746A controls as follovs;

MAIN TIME/DIV .. .ovviiieeennen .05 uSEC
MAGX10....ovirieeiiiiriinnnnnn, engaged
Channel A Coupling .....oveovvevvnvenss 500

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 he equal to or
less than 3.6 ns.

NOTE

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

Te{observed)=/T,*oscilloscope)+Ty(pulse generator)
or

Tr(oscilloscope)=/Tr¥observed) - TyXpulse generator)

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

Tr{observed)=+/3.5¢ + 2: = 4.03 ns
f. Depress vertical MAG X5 switch,

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

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

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

j. Disconnect test equipment.

4-31, Z-AXIS BLANKING. +4 V, =50-ns wide pulse
blanks trace of any intensity, usable to 10 MHz for
normal intensity, +4 V signal is applied to the Z-axis
input and the CRT is monitored to verify blanking.

Equipment Required:
Voltage.........covviivinnnnns. Tektronix PG506
432. Perform blanking test as follows:

a. Connect destandard to Z-AIS INPUT on rear
panel.

b. Set dc standard for +4 Vdc,

c. Verify that freerunning baseline is blanked,
regardless of INTENSITY setting.

d  Disconnect test equipment.

4-7




Performance Tests

4-33. DEFLECTION FACTOR. Accuracy #3% on all
ranges. A destandard is connected to the vertical inputs
and deflection is checked on all ranges.
Equipment Required:

Voltage Standard, ............. Tektronix PG506
4-34. Perform deflection factor test as follows:

a. Connect de standard to channel A INPUT.

b. Set channel A VOLTS/DIV control and de

standard m ‘ndicated in table 4-4. Deflection should be 8
divisions +3% for each checkpoint.

Table 4:4. Deflection Factor Accuracy

VOLTYS/DIV Dc Standard
Setitings Settings
20 160 V
10 80 V

5 A0V
2 16 V
1 B Vv
b 4 Vv
2 16 V
d 8V
05 4V
02 16V
.0t 08V
005 MYV

18
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¢. Change DISPLAY to B and repeat step b for
channel B. :

d. Disconnect test equipment.

4-35. CALIBRATOR. Amplitude: 1 V p-p into 1
megohm, +1.0%0.1 V into 50 chms with <0.1 us risetime.
Calibrator amplitude is checked against a known de¢
standard. Rise time is measured directly on CRT.

Equipment Required: ’

Voltage Standard. . ............ Tektronix PG506
4-36. Perform calibrator test as follows:

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

b, Connect dec stendard to channel A INPUT.

c. Set dc standard for +1 V ocutput and carefully
note vertical deflection.

d. Disconnect de standard and connect CAL 1 V
output to channe! A INPUT using test iead and adapter,
Deflection should be within +1.0% of that noted in step c.

e. Set channel A VOLTS/DIV to .02 and coupling
to 50 ochms, Set MAIN TIME/DIV control to .05 xSEC
and measure rise time. Rise time should be less than 0.1

8.
f. Disconnect test equipment.

4-37. This completes the performance checks.

- e - = W




™o Y

e M ™

~

PP A PRAERE AR PPPRP PP MMM

3

(’*

el B T

R T o~ T R e e w e R R EEE - e e maww et - w o oA - .

T T T T S N N N e T T sl Em L e E® eme- tMTEr e mwmErr e - e

-

Model 1746A

Performance Test Record

PERFORMANCE TEST RECORD Tested By
_ HP MODEL 1746A OSCILLOSCOPE Date
Paragraph ‘
No. : Test Speciflcation Measured
4-14 BANDWIDTH
" A 100 MHz >4.25 div
, B 100 MHz 24,25 div
4-17 CMRR
20 dB 20 MHz <.8 div
4-19 TRIGGERING
Internal MAIN
a Jdiv 25 MHz stable display
1 div 100 MHz stable display
' DLY'D
Sdiv 25 MHz stable display
' 1 div 100 MHz stable display
External MAIN
' " 50 mV pp 50 MHz stable display
100 mV p-p 100 MHz stable display
DLY'D
50 mV p-p 50 MHz stable display
100 mV p-p 100 MH:z | stable display
4-23 SWEEP TIME ACCURACY (at room temperature)
MAIN X1 X10
05 uSEC 2%, +3% in X10
1  uSEC +2%, 5% in X10
2 uSEC +29,, 3% in X10
5 uSEC +2%, 3% in X10
1 uSEC +2%, +3% in X10
2 uSEC +2%, 3% in X10
5 uSEC +2%, 3% in X10
10 uSEC +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
1 mSEC 2%, +3% in X10
2 mSEC +2%, +3% in X10 —_
5 mSEC +2%, +3% in X10
10 mSEC *2%, £3% in X210
20 mSEC +2%, +3% in X10 -_
50 mSEC +3%, +4% in X10
1 SEC +3%, £4% in X10
.2 SEC +3%, 4% in X10
b SEC +3%, +4% in X10
1 SEC +3%, +4% in X10
2 SEC +3%, +4% in X10

49




Performance Test Record Model 1746A
b ) : '
. PERFORMAMNCE TEST RECORD (Cont'd)
— ' _HP MODEL 1746A OSCILLOSCOPE
Paragraph ] Y i
" No. | ‘Tast o Specification | Measured
423 SWEEP TIME ACCURACY [(at room Temperature) ; ! X1 X10
DLY'D ' ' (Contd) '
05 pSEC +24%, 3% in X10
1 | : ) N | [.ISEC 12{%. 3% in X1
2 uSEC 2%, £3% in X10
b5 uSEC 2%, +3% in X10
1 uSEC 2%, +3% in X10
2 wSEC +2%, +3% in X10
5 uSEC 2%, +3% in X10
10 ,SEC +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
b mSEC 2%, 3% in X10
1 mSEC +29, +3% in X10
2 mSEC *2%, 3% in X10
5 mSEC 2%, +3% in X10
10 mSEC +2%, 3% in X10
200 mSEC 2%, +3% in X10
4-25 DIFFERENTIAL TIME ACCURACY
Accuracv: 20.5% of measurement +0.05%
of full scale and accuracy of DMM <08 mV
4.27 DELAY JITTER
<L:50 000 <1 div
429 RISE TIME ,
Ch A <3.5 nSEC
Ch A MAG Xb <9 nSEC
ChB ' <3.5 nSEC
Ch B MAG X5 <9 nSEC
4-31 Z-AXIS BLANKING
+4 V blanking Vv
4-33 DEFLECTION FACTOR +3% all ranges CHA CHB
20 V/div
10 V/div
5 V/div e e
2 V/div - —
1 V/div —_—
b Vidiv —-—
2 Vudiv —_—
A Vdiv
05 V/div
T.02 Vsdiv
.01 V/div
005 V/div
4-35 CALIBRATOR ‘
Amplitude (1 V) +1.04
Rise Time (T:) <.l us

4-10
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Operation Veriiication Record

OPERATION VERIFICATION RECORD
HP MODEL 1746A OSCILLOSCOPE

Paragraph
No. Test Specificallen Meets Specification
4-14 BANDWIDTH Yes No
A 100 MHz 24.25 div
B 100 MHz 24,25 div
4-19 TRIGGERING Yes No
‘ Internal MAIN
J3div 25 MHz stable display
i div 100 MHz stable display
DLY'D
1 div 100 MHz stable display
Jdiv 25 MHz stable display —
4-23 SWEEP TIME ACCURACY (at room temperature)
MAIN Yes No
05 xSEC +2%, +3% in X10
b5 uSEC 2%, 3% in X10
10 LuSEC 2%, £3% in X10
.1 mSEC +2%, 23% in X10
1 mSEC +2%, £3% in X149
20 mSEC +2%, 3% in X10
50 mSEC +3%, +4% m X10
2 SEC +3%, +4% in X10
DLY'D
05 uSEC +2%, +3% in X10
b wSEC +2%, £3% in X10
10 uSEC *+2%, +3% in X10
.1 mSEC +2%, 3% in X10
2 mSEC +2%, 3% in X10
20 mSEC *2%, +3% in X10
4-25 DIFFERENTIAL TIME ACCURACY Yes No
Accuracy: £0.5% of measurement +0.05%
of full scale and accuracy of DMM £0.8 mV
4-33 DEFL.CTION FACTOR +3% &ll ranges CHA CHB
Yes No Yes No

b5 Vadiv
2 Vidiv
1 V/div
05 V/div
02 V/div
01 Vidiv
005 Vsdiv

4-11/(4-12 blank)
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Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.
G-2. This section contains step-by-step procedures for
meking all internal adjustments to return the instru-

ment to peak operating capabilities when repairs have
been made.

5-3. SAFETY REQUIREMENTS.

54. Although this instrument has been designed in
accordance with international safety standards,
general safety precautions must be observed during all
phases of operation, service, and repair of the
i~strument. Failure to comply with the precautions
listed in the Safety Summary at the front of this manual
or with specific warnings given throughout this manual
could result in serious injury or death. Service and
adjustments should be performed only by cualified
service personnel.

5-5. EQUIPMENT REQUIRED.

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

5-7. ADJUSTMENTS.

58. The adjustment procedures are arranged in a

recommended sequence. While most adjustments may

be made independently, it is recommended that they be

made sequentially as a number of adjustments are
directly related to preceding or following adjustmenta.

Refer to table 5-1 for a list of adjustablzcomponentsand

their functions.

Table 51. Adjus’able Components

Reference AdJustment Adjustment | Schematic -
Designator Name Paragraph | Number Description
Al6R26 +15 V ADJ 513 1 Adjusts +15 Vdc supply to within +10 mV.
Al5R113 CATHODE ADJ 514 2 Adjusts cathode voltage to -2870 £100 V.
AlBR2 Intensity Limit 5156 ] Minimum setting or BEAM INTENSITY
Adj control extinguishes trace,
A12R12/ Gate Comp Ad) 517 b 3 Adjnsts for best gate pulse response,
A12C11 , , .
Al6R20 FGAdj 518 1 Adjusts scale illumination uniformity.
Al2R16 Y-ALIGN 519 3 Aligns trace with vertical axis of CRT.
A3R116 CALIB Ampl 520 6 Adjusts calibrator output for 1 V p-p.
A7R20 TRIG SENS 521 7 Sets maximum trigger sensitivity (Main).
, (Main) '
Al10R9 TRIG SENS 521 9 Sets maximum trigger sensitivity (Delayed).
{Delayed)
ATR41 SYNC ZERO 522 7 Compensate for sync signal AC/DC Coupling.
A3RS86 TRIG VIEW 523 “Center trigger view display on CRT.
BAL
ATR93 X1 Cnl 524 11 Adjust X1 gain of horizontal amplifier.
ABR43 1 uSEC Range 525 B Main sweep calibration adjustments,
A8R12 0.1 mSEC Range and :
ABR13 10 mSEC Range 530
ABR14 50 mSEC Range ,
ATR117 X10 Cal 526 11 Adjust X10 gain of horizontal amplifier.
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Table 5-1, Adjustable Components (Cont'd)
Reference Adjustment Adjustment [ Schematlc
Designator Name Paragraph | Number Description
AT7R1056 Mag Center 526 11 Balance display around center screen when
' magnifier is engaged.
AllR10 LIN 1 527 11 Adjust for best horizontal linearity.
AllR15 LIN 2 :
Al17R30 A=0 CNTR 528 14 Balances inputs from START, STOP,
Al7R35 Gain Equal A=0 controls.
Al17R39 VM CAL 528 14 Belances STOP control with system DVM,
DVM ZERO
ASR28 0.5 uSEC Range 529 10 Calibrates delayed sweep.
A9R10 5 uSEC Range
A9RI11 0.5 mSEC Range
A3RI11 FET BAL 531 4 Input channel balance adjustment to vertical
{Channel A) preamplifier. 0 V +0.56 V at A3TP9 and
A3JR31 FET BAL A3TP10.
{Channel B)
A3Ri8 5mV BAL 531 4 Set for minimum trace shift on 0.005, 0.01,
{Chennel A) 0.02 ranges,
A3R77 5 mV BAL
{Channel B)
A3R19 50 mV BAL 531 4 Set for minimum trace shift between 0.05
{Channel A) ranges.
A3R76 50 mV BAL
(Channel B)
A3R90 POL BAL 531 Balance Channel B polarity selection.
A3R79 A SYNC BAL 532 4 Balances channel A sync signal with
channel B sync signal.
A3JR58 A POSN 632 4 Compensates for position variations
ABR32 B POSN between normal end MAG X5 operation,
AdC2 0.6 V COMP 533 4 Adjusts for best input response on 0.5 V
{Ch A) range,
A3C1? 0.5 VCOMP
{Ch B)
A3C4 0.5 V INPUT 533 4 Adjust input capacitance for 0.5 V range.
CAP (Ch A)
A3C19 0.6 V INPUT
CAP (Ch B)
A3R49 A GAIN 534 4 Equalizes vertical gain of each channel,
A3R46 B GAIN .
AJRG5 GAIN 534 4 Adjusts overall gain of vertical preamplifier.
AbR24 HF1 535 4 Vertical output pulse response adjustments,
AB5R20 HF2
AbHR19 HF3
ABR22 . HF4
A5R25 HF5
ABC3 HF6
A3R22 B HF ADJ 535 4 Matches Ch B response with Ch A. |
A7R97 A vs B CAL 537 7 Calibrates Channel A vs Channel B.
52
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659. In addition to complete adjustment procedures, a
condensed adjustment procedure is included {table 5-8)
for the convenience of technicians who have sufficient
experience with the 1746A. For best results, adjustments
should be performed &t normal room temperature. An
adjustment location photograph (figure 5-2) is provided
at the rear of this section.

5-10. ADJUSTMENT PROCEDURES.

Read the Safety Summary at the front of this
manual before performing adjustment
procedures.

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

5-12. The following front-panel control settings are to
be used for each adjustment procedure. If a control is to
be set to another position, it will be listed in the
procedure. After completion of each adjustment
procedure, reset controls to their original settings and
disconnect test equipment.

CONTROL SETTING
All Pushbuttons
{except a8 noted below) ....... out position
VOLTS/DIV (Channels A and B)........ 1
CAL (Channels A and B)... detent (fully cw
Coupling (Channels A and B)............ DC
POSN (Channels A and B)........ midrange
DISPLAY 1vivveiiiarireeeirsennsssesness A
JTRIGGER . ..viiii i A
FOCUS . iiriviriiiiiiirineiene, best trace
BEAM INTENSITY .......... 10- 11 o’clock
LINE...... Chbheaernrereenaras baseeners ON
POSITION (Horizontal)........... midrange
TRIGGER LEVEL
{Main and Delayed).............. 3 o'clock
Sweep Mode ............... Frerararaes MATIN
START ...viviiiinirieen s . fully cew
L1 (0 fully cow
ATIME . s cis e enas OFF
MAINTIME/DIV ........cvvveens 1 mSEC
DLY'DTIME/DEV ..cvoeeviiinvnrnnnss OFF
TIME/DIV VERNIER........coi0uvens CAL
TRIGGER HOLDOFF .......oevvvuuns MIN

5;13. LOW-VOLTAGE POWER SUPPLY ADJUSTMENT.
Equipment Required:
Digital Multimeter.............. HP Model 3465A

a. Connect DVM be‘ween A16TP4 and A16TP3
(ground).

Adjustments

b. Adjust the +156 V ADJ A16R26 for +15 Vde £10
mV.

¢. Check otherdc voltages as indicatedin table5-2.
Qutputs should remain within ripple specifications at
both high- and low-line ~onditions.

Table 5-2. Low-voltage Supply Limits

Vollage | Test Polint Limits Ripple

-156V Al6TP1 +300 mV <10mV

+5V A16TP2 =100 mV < HimV

+16V Al6TP4 | previously set to | <10mV
<*10mV

+43 V A16TP5 8V < 5mV

+120V A16TP6 6V, <20 mV

§-14. HIGHVOLTAGE POWER SUPPLY ADJUSTMENT.
NOTE

During routine calibration do not adjust
cathode voltage if it reads -2870 +100 V.
Adjustment is usually only necessary after

major repair to HVPS assembly or replace-
ment of CRT or HVPS assembly.

Equipment Required:

DVM i rerreesneens HP Model 3465A
1000:1 HV Divider Probe...... HP Model 34111A

NOTE

Digital multimeter must have a 10-megohm
input impedance to be compatible with the
1000:1 divider probe.

a. Set front-pane! BEAM INTENSITY control

fully cew,

Voltages capable of causing injury or death
are present in the high-voltage power supply.
Use an insulated adjustment tool and
proceed carefully,

b. Connect DVM to +120 V test point A16TP6 and
note indication.

c¢. Connect DVM to +120 V test point A16TP6
through 1000:1 divider probe and note voltage
indication.

d. Compute error introduced by 1000:1 divider
probe (difference between indications noted in steps b
and c divided by step b).
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Adjustments

e, Connect DVM through 1000:1 divider probe to
cathode (HV) test point A15TP1 through insulated
access hale in top of high voltage power supply cover.

f. Adjust CATHODE ADJ (A15R113) for cathode
voltage of -2870 V * error computed in step d.

5-15. INTENSITY LIMIT ADJUSTMENT.

a. Set controls as follows:

DELAYED TIME/DIV ............ 10 uSEC
BEAM INTENSITY................ fully cew

b. Adjust intensity limit control A15R2 until
intensified portion of sweep is just extinguished,

5-16. ASTIGMATISM AND FOCUS ADJUSTMENT,

8. Set Model 1746A controls as foilows:

MAINTIME/DIV ....c.ocvcvvunens 1 SEC
TIME/DIV VERNIER ............. fully cew
BEAM INTENSITY....... barely visible spot

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

5-17. GATE RESPONSE ADJUSTMENT.
Equlpment Required:

Monitor Oscilloscape. .......... HP Model 1740A
10:1 Divider Probe . ............ HP Model 10041A

a, Connect monitor oscilloscope through 10:1
divider probe to test point A12TP},

b. Adjust front-panel BEAM INTENSITY control
A12R3 so that peak amplitude of gate signal at A12TP1
is 25 volts.

c. Adjust gate comp adj A12R12 and A12C11 for

best square-wave response {overshoot, undershoot, etc,,
should be less than 3%).

5-18. FLOODGUN ADJUSTMENT,
a. Set SCALE ILLUM fully clockwise,

b. Adjust F Gadj A16R20 for maximum brightness
with uniform illumination.

c. Verify that CRT remains evenly iluminated as
SCALE ILLUM control is turned slowly counterclock-
wise,
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5-19. TRACE ALIGN AND Y-AX!S ALIGN ADJUSTMENT,
Equipment Required:

Test Osvillator ................... HP Model 6518

a. Obtain horizontal baseline.

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

c. Set display mode to A vs B,

d. Connect test oscillator to channel A INPUT.

e. Adjust test oscillator for approximately 1-kHz
sine wave with 8 divisions of vertical! deflection.

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

5-20. CALIBRATOR AMPLITUDE ADJUSTMENT.
Equipment Required:
Digital Voltmeter.............. HP Model 3465A

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

b. Adjust A3R116, CALIB AMPL, for an indica-
tion of 0.500 V £5 mV. Since the calibrator signal is a

square wave, by adjusting emplitude for 0.5 V average
value, peak valueof calibrator pulse wilthe 1 V+10mV.

5-21. TRIGGER SENSITIVITY ADJUSTMENT.
Equipment Required:
Test Oscillator.........cc..enss. HP Model 651B

a. Set 1746A controls as follows:

VOLTS/DIV (Channel A .............. 005
Coupling (Channel A).................. 500
MAINTIME/DIV ...oovvvvnvnnnn 10 uSEC
DELAYED TIME/DIV............. 2 uSEC
Main INT/EXT .oovvvieiicnieinnneens EXT

b. Connect test oscillator to channet A INPUTand
main EXT TRIGGER input, using BNC tee. Terminate
main EXT TRIGGER input with 50-ohm feedthrough
termination.

c. Set test oscillator output for 50kHz, 15mV p-p
sine wave (3 div).

d. Set main AUTO/NORM to NORM.

e. Set main trig sens ATR20 fully cw.
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f. Slowly turn main TRIGGER LEVEL from one
extreme to the other, Note that one sweep occurs foreach
direction of rotation {increase INTENSITY slightly).

g. While turning TRIGGER LEVEL, slowly adjust

main trig sens ATR20 cew until sweep occurs for only
one direction of rotation of main TRIGGER LEVEL.

h. Set main AUTO/NORM to AUTO.

i. Increase output amplitude from test oscillator to
20 mV p-p (4 div).

j. Set main AUTO/NORM to NORM.

k. Rotate main TRIGU R LEVEL. Sweep should
occnr for each direction of rotation and there sheuld be
ane small area of TRIGGER LEVEL cantrol where
atable triggering can be obtained.

1. Change 1746A controls as follows:

Main AUTO/NORM ................. AUTO
Main INT/EXT ..ooveviiirreriiiininnnes INT
Delayed INT/EXT ...qvovinerrnrinsens EXT

m. Connect test oscillator to delayed EXT
TRIGGER input.

n. Set test oscillator output for 50kHz, 16 mV p-p
eine wave,

o. Set SWEEP AFTER DELAY to TRIG'D.
p. Set horizontal sweep mede to DLY'D,

q. Set delay trig sens A10R9 fully cw.

r. While turning delayed TRIGGER LEVEL from
one extreme to the other, adjust A10R9 cew until sweep
occurs for only one direction of rotation or not at all
(keep INTENSITY set higher than normal).

8. Set SWEEP AFTER DELAY to AUTO.

t. Increase test oscillator output to 20mV p-p.

u. Set SWEEP AFTER DELAY to TRIG'D.

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

NOTE
If sweep does not occur for each direction of
rotation, readjust A10R9 slightly cw until
sweeps do occur.

w, Disconnect test eguipment.

Adjustments
5-22. SYNC ZERO ADJUSTMENT.
Equipment Required:
Test Oscillator........covvuvnns. HP Model §51B

a. Connect test oscillator to channel A INPUT,

b. Set test oscillator output for 1-kHz sine wave
and approximately six divisions of amplitude,

¢. Adjust main TRIGGER LEVEL for stable
display.

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

e. Adjust SYNC ZERO A7R41 until no shift
oceurs,

f. Disconnect test equipment.
5-23. TRIGGER VIEW BALANCE ADJUSTMENT.
Equipment quuired:

Test Oscillator..........ovvvene. HP Model 651B

TRIGGERVIEW ....oevvvvvrvnnnns engaged
Main AUTO/NORM ..........v...s NORM
Main INT/EXT ...ovvvvieviiienirenans EXT

b. Connect test oscillator to main EXT TRIGGER
input.

c. Set test oscillator output for approximately 100-
mV p-p, 10-kHz sine wave.

d. Adjust main TRIGGER LEVEL for stable
display.

e. Decrease test oscillator amplitude to Im;vest
amplitude where stable triggering can be maintained.

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

§5-24. HORIZONTAL AMPLIFIER GAIN.

a. Set 1746A controls as fpl!ows:

Coupling (Channel A)............\..... 500
VOLTS/DIV (Channel A) .....ovvvvven. .. 5
MAINTIME/DIV ......ocvvvvuenn. 1 xSEC
DELAYED TIME/DIV........... 05 uSEC
ATIME ... oiriiiiiiii i ieerne e ON

b. Adjust X1 gain A7TR93 for sweep baseline of 10
div in length. (Use horizontal POSITION control to
position baseline while making this adjustment.}




Adjustments

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

d. Using STOP control, position end of second
intensified trace at 9.5 horizontal division graticule
mark.

e. Readjust ATR93 until start of first delayed trace
and stop of second delayed trace are at 0-and 10-division
points respectively.

5-25. PRELIMINARY MAIN SWEEP CALIBRATION.
Equipment Required:
‘Timemark Generator.....,.... Tektronix TG501

a. Connect timemark generator to channel A
INPUT.

b. Set main AUTO/NORM to NORM.

¢.' Set main TIME/DIV and time-mark generator
as indicated in table 5-3. Make adjustments to obtain
one marker/division. (Set Adjustments as closely as
possible,)

Tablé 5-3. Preliminary Main Sweep Calibration

MAIN TIME/DIV | Time-mark Generator
Settings Settings Adjust
1  uSEC 1 pus ABR43
1 mSEC lms ASR12
10 mSEC 10 ms ABR13
50 mSEC 50 ms ABR14

5-26. X10 ‘GA|N AND BALANCE ADJUSTMENTS.
Equipment Requlred:
Time-mark Generator . ...... ... Tektronix TG501

a. Conneclt timemark generator to channel A
INPUT.

1
b. Set main TIME/DIV to 1 4SEC position.
¢ Set time-m,\qu generator for 1 us markers.

d. Usiné hoﬁ:‘z_ontal POSITION control, align time
markers with vertical graticule lines.

e. Engage horizc;ntal sweep MAG X 10 pushbutton.

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

g. Adjust X10 Cal A7R117 until one marker

coincides with first vertical graticule line and one
marker coincides with last vertical graticule line.
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h. Disengage horizontal sweep MAG X10 push-.
button.

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

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

k. Engage horizontal sweep MAG X10 pushbutton,

l. Adjust Mag Center ATR105 to vecenter time
marker.

527. HORIZONTAL LINEARITY ADJUSTMENT.
Equipment Requlred:
Time-mark Generator .......... Tektronix TG501

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

b. Set 1746A controls as follows:

Coupling (Channel A).................. 500
VOLTS/DIV .. eviiiiiiiiiiriieisrsnsens 2
MAIN TIME/DIV ..........\.... 08 uSEC
MAGXI0,.......oovveeiirrrnennnses engaged

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

d. Starting with linearity adj A11R10and A11R15
fully cw, adjust for best overall linearity in center 8
divisions of unmagnified sweep (center 80 divisions of
magnified sweep).

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

Equipment Required:
Timemark Generétor .......... Tektronix TG501
Digital Voltmeter .............. HP Model 3465A

a. Connect DVMto 1746A ATIME OUT connectors
(rear panel).

b. Set 1746A controls as follows:

MAIN TIME/DIV ................. 5 uSEC
DELAYED TIME/DIV............. 1 uSEC
ATIME . .coiiiiiiiiiiiiii, ON
SIGNAL OVERLAY (AT=0)....... midrange

¢. Connect time-mark generator to channel A
INPUT.

d. Set time-mark generator for 0.5 s time markers.

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

Y
ot
' 1l
HY




P

|

O
[ |

B |
f 4

k

8

8

K

4

o

r ()
r

"~ e @ PFpEPPPEPeEeEPPPEM™

T

|

0.005.

Madel 1746A

f. Set horizontal sweep mode to DLY'D.

g Set START control as required to observe
second time mark (superimposed).

h. Adjust A17R30 to exactly superimpose time
mark observed in step g.

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

j. Adjust A17R35 to superimpose exactly two time
markers observed.

k. Repeat steps e through j until no interaction
occurs,

l, With STOP control set to 0.00 (1 dial line
width), adjust A17R42 for DVM indication of 0.000
+0.005,
~ m. Set STOP control to 10.00 (+1 dial line width).

n. Adjust A17R39 for DVM indication of 5.000 V

Adjustments

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

b. Set 1746A controls as follows:

VOLTS/DLV {Channel A) ................ b
Coupling (Chennel A}.................. 500
Horizontal Sweep .........cvvevvvs DLY'D
SWEEP AFTER DELAY............ TRIG'D

¢. Set time-mark generator, main TIME/DIV and
delayed TIME/DIV as indicated in table 54. Make
necessary adjustments for one time marker/div,
compromising {if necessary) so that all ranges
controlled by particular adjustment are in specified
tolerance,

5-30. MAIN SWEEP CALIBRATION ADJUSTMENTS.
Equipment Required:
Time mark Generator........., Tektronix TG501

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

b. Set 1746A controls as follows:

MAIN TIME/DIV ................. 1 uSEC
§-29. DELAYED SWEEP ADJUSTMENT. DELAYED TIME/DIV............. 1 uSEC
‘ SWEEP AFTER DELAY ............. AUTO
- Equlpment Required: ATIME i e eeaas ON
Time mark Generator.......... Tektronix TG501 c. Set time-mark generator for 1 ps marh.ors,
i | 2 Table 5-4. Delayed Sweep Calibration Adjustments t
im T
i MAIN TIME/DIV DLY'D TIME/DIV Time-mark ' . '
Setlings Settings Generator Settings Ad]ust i Tolsrance
1 uSEC 05 uSEC 50 ns |
2 uSEC I uSEC 1 us
b uSEC 2 uSEC 2 s ! A9R28 oA
I uSEC 5 uwSEC D s N
2 uSEC 1 uSEC 1 ps
5 wpSEC 2 uSEC 2 upws /
10 wSEC b uSEC 6 us
20 uSEC 10 uSEC 10 as ,
50 uSEC 20 uSEC 20 pus [ ASR10 -+ 1
1 mSEC 50 wSEC 50 s '
.2mSEC .1 mSEC .1 mSEC
b5 mSEC 2 mSEC 2 mSET J
1 mSEC b mSEC 5 mSEC »
2 mSEC I mSEC 1 mSEC
5 mSEC 2 mSEC 2 mSEC A9R1t +2%
10 mSEC 5 mSEC 5 mSEC {
20 mSEC 10 mSEC 10 mSEC
50 mSEC 20 mSEC 20 mSEC /
57




Adjustments

d. Adjust START control to position ﬁrst'\ |

intensified trace at second time marker,

Adjust STOP control for dial setting of 8.00,

o

f. Engage horizontal sweep DLY’D pushbutton.
g Adjust ABR43s0 that two time markers overlap.

h. Set 1746A controls as follows:

MAIN TIME/DIV ..............0. 10 4SEC
DELAYED TIME/DIV............. 1 uSEC
Main AUTO/NORM ..............00. NORM
HORIZONTAL SWEEP.............., MAIN
ATIME oo ON

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

j. Adjust START control to position first intensi-
fied trace to second time marker.,

k. Adjust STOP control for dial setting of 8.00.
. Engage horizontal sweep DLY’D pushbutton,

m. Adjust ASR12 so that two time markers
overlap.

n. Repeat steps h through for two remaining
adjustments using control settings indicated in table
5-5.

o. Disconnect test equipment.

Table 5-5. Main Sweep Fine Adjustments

STOP CON-
TROL DIAL
SETTING

DELAYED
TIME/DIY

MAIN
TIME/DIV

Time
Markers

Adjust-
ment

8.00
8.00

ABR13
ABR14

i mSEC
50 mSEC.

I mSEC
5 mSEC

Jms
50 ms

5-31. VERTICAL AMPLIFIER BALANCE ADJUSTMENT,

Equipment Requirsd:

Digital Voltmeter .............. HP Model 3465A
a, Set chaunel A and B coupling to GND.
b. Connect DVM to A3TP9.

¢. Adjust channel A FET balance A3R11 for 0V
+H.6 mV.

d. Connect DVM to ASTP10.

e. Adjust channel B FET balance A3R31 for0 V
0.5 mV.

f. Bisconnect DVM,
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g. While changing channel A VOLTS/DIV
between .005, .01, and .02, adjust channel A 5mV

' balance A3R18 for minimum traceshift between ranges.

h. Rotate channel A VOLTS/DIV between .005
and ,05 and adjust channe! A 5¢mV balance A3R19 for
minimum trace shift between ranges.

i. Change DISPLAY to B.

j. Rotate channel B VOLTS/DIV between .005,
01 and .02, and adjust channel B 5mV balance A3SR77
for minimum trace shift between ranges.

k. Rotate channel B VOLTS/DIV between .005,
and .05 and adjust channel B 50mV balance AIR76 for
minimum trace shift between ranges.

. While switching CH B INVT selector between its
engaged and disengaged position, adjust polarity
kalance A3RI0 unti! trace shift is minimal, If A3R90 is
changed, recheck steps j and k for correct balance. If
additional adjustments are made for j and k, recheck
adjustment of ASR30 as described above.

5-32. POSITION AN_ SYNC BALANCE ADJUSTMENT.

Equipment required: .

Test Oscillator .......coovvvesnss HP Model 6518
a. Set 1746A controls as follows
3] 5] 3 7. G B
POSN (Channel B)...............s 12 o'clock

b. Switch between normal and MAG X6and adjust
channel B POSN A3R32 for minimum trace shift,

¢. Set 1746A controls as follows:

DISPLAY . ...ttt iciiireernnns ALT
TRIGGER ....ovviiiiiirieirianrnanss COMP
VOLTS/DIV {both channels)..........., 01

d. Using test oscillator, apply 10-kHz sine wave to
both channe! INPUTS using BNC tee and two cables of
equal electrical length.

e. Adjust test oscillator for 0.5 division of vertical
deflection.

f. Adjust sync A bal A3R79 until both channels
trigger properly and are in phase. If A3R79 is changed
recheck steps g and h in paragraph 531 for correct
balance. If additional adjustments are made forgandh,
recheck adjustment of ASR79 as described above.

g. Disconnect test oscillator.

h. Set 1746A controls to initial settings,

. .
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i. Switch between normal and MAG X5 and adjust
channel A POSN A3R58 for minimum trace shift.

j. Disengage MAG X5.

5-33. INPUT CAPACITANCE AND ATTENUATOR
COMPENSATION ADJUSTMENTS.
Equipment Required:
. Pulse Generator ............... HP Model 8013B
Capacitance Meter............. HP Model 4332A

a. Connect pulse generator to channel A INPUT.

b. Set 1746A controls as follows:

Coupling (channel A) ......ccvvvviiinens 500
VOLTS/DIV (channel A) «...veoevvnrinss 5
MAINTIME/DIV .....ovvvviennns 20 uSEC

¢. Set pulse generator controls to obtain 3-V peak,
10-kHz square wave,

-d. Adjust .6 volt comp A3C2 with insuiated
adjusting tool for best aquare-wave response.

e. Disconnect pulse generator.
f. Set 1746A controls as fullows:

VOLTS/DIV {both channels)............. 2
Coupling (channel A) ............0..... DC

Connect capacitance meter to channel A
INPUT and observe reading (19.5 to 21.5 pF).

h. Set channel A VOLTS/DIV to .5.

i. Adjustchannel A inputcap A3C4 toobtainsame
reading es noted on .2 range (step g).

j. Disconnect capacitance meter.

k. Changc DISPLAY to B and repeat steps a
through j for channel B adjusting channel B .5 V input
comp A3C17 and channel B .6 V cap A3CI9.

5-34. VERTICAL GAIN ADJUSTMENT.

a. Connect CAL 1 V output to chuinel A INPUT
using test lead and adapter.

b. Set 1746A controls and adjustments as follows:

VOLTS/DIV (both channels)............. 2
A3R49, channel A gain ............ fully cw
A3R46, channel B gain............. fully cw

c. Note signal amplitude of channel A.

Adjustments

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

e. Ilchannel Bamplitudeislargerthanchannel A,
turn channel B gain A3R46 cew until channel gains are
equal. If channel A is larger than channel B, turn
channel A gain A3R49 ccw until gains are equal.

f. Adjust overall gain A3R65 to display exactly 5
divisions vertically.

§-35. 0.01 VOLT/DIV PULSE RESPONSE ADJUSTMENT.
Equipment Requlred:

Fast-rise pulse generator , .. Tektronix 067-0681-01

a, Set Model 1746A controls as follows:

Coupling (both channels)............ 50 chms
VOLTS/DIV (both channels)............ 01
TIME/DIV {main) as necessary (see table 5-6)

NOTE

Perform the following preset adjustments
only if major repair or parts replacement was
done to delay line, A5 Vertical Qutput
assembly or CRT.

b. Preset high frequency adjustments AG6R19,
A5R20, ABR22, A5R24, and A6R25 to midrange.

c. Connect fast-rige pulse generator to channel A
INPUT and adjust pulse generator amplitude for 5
division display. It may be necessary to use oscilloscope
VOLTS/DIV CAL vernier to obtain exactly 5 divisions
of display.

d. Adjust ASC3 for dip in leading edge (si.west
response).

e. While referring to table 5.6, perform high
frequency adjustments for best pulse shape and fast

' risetime, Due to interaction it may be necessary torepeat

procedure making small incremental changes.

NOTE

Optimum adjustment occurs when A5R24
and A5R25 are nearly equal and midrange
with minimum ringing ~150 to 200 ns from
leading edge. Optimum setting of A5C3 is
minimum speed (capacitance) required to
make risetime specification on 0.01 VOLT/
DIV range. Adding more capacitance than
necessary will cause excessive overshoot on
0.2 VOLT/DIV range.

f. Connect fast-rise pulse generator to channel B
INPUT and adjust pulse generator and/or oscilloscope
VOLTS/DIV CAL vernier for 5 division display on 0.01
VOLT/DIV range.
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Adjustments

g. Adjust AJR22, channel B HF adj, tc make
channel B pulse shapt: match channel A pulse shape as
closely as possible,

NOTE

Perform bandwidth test (paragraph 4-14)
after making pulse response adjustments. If
bandwidth is low, increase capacitance of
AS5C3 slightly until bandwidth is adequate,
AbR24 and AG6R26 wili need to bereadjusted
for optimum pulse shape without degrading
bandwidth,

Table 5-6. Pulse Response Adjustments

Sweep

Step| Adjustment | Speed Etfect on Pulse

1 | A5R22 (HF4)| 5 xSEC

~50 to 100 ns

-
k)
P

2 | ABR19 (HF3)| .1 4SEC

3 | A6R20 (HF2)|.05 xSEC

~10 to 15 ns

4 | A5R24 (HF1){.05 uSEC
AB5R25 (HF5) ~5 to 10 ns

Model 1746A

¢. Connect fast-rise pulse generator to repaired
channel input and adjust pulse generator amplitude for
5 division display. It may be necessary to une
oscilloscope VOLTS/DIV CAL vernier toobtain exactly
b divisions of display.

d. Observe and note pulse shape and risetime on
0.01 VOLT/DIV range.

e. Change attenuator of repaired channel to 0.5
VOLT/DIV and adjust pulse generator amplitude for
exactly & divisions of display.

f. Compare 0.5 VOLT/DIV pulse response and
risetime with 0.01 VOLT/DIV pulse response and
risetime. If pulse response and risetime closely match,
no further adjustment is necessary, If the parametersdo
not match, continue with step g.

'+ g. Note difference of overshoot or undershoot on
0.6 VOLT/DIV range and note the present value of
A3R7 (channel A) or A3R28 {channel B). To decrease
excessive overshoot, reduce resistance of either A3R?7
(channel A) or A3R28 (channel B). To reduce
undershoot, increase resistance of either A3R7 or
A3R28. Refer to table 5-7 for HP part numbers and
resistance values.

Table 5-7. A3R7 and A3R28 Resistance Values

Resistance (Ohms; HP Part Number
100 0698-7710
121 06987214
133 0698-72156
147 0698-7216
162 0698-7217
178 0698-7218
196 0698-7219
216 0698-7220
261 06987222

5 | A5C3 (HF6) .05 uSEC /
MAG X10
(6 ns) - ~2to 5 ns

5-36. 0.5VOLT/DIVPULSE RESPONSEADJUSTMENT.

NOTE
Do not perform this procedure unless major
repair of the +100 attenuator (A3 Vertical
Preamp) has taken place. If this procedure is
necessary due torepair of a channel, it is not
necessary perform on hoth channels.

a. Ensure pulse response has been adjusted in

accordance with paragraph 5-35 for the 0.01 VOLT/DIV
range on the repaired channel.

b. Set Model 1746A controls as follows:

Coupling (repaired channel)............ 500
VOLTS/D[V (repaired channel) ......... 01
TIME/DI (main) ............... .05uSEC

510

5-37. X-Y-GAIN ADJUSTMENT,
Equipment Required:
Test Oscillator...........ocuvse HP Model 651B

a. Connect test oscillator to both channels using
BNC tee.

b, Adjust test oscillator and channel A VOLTS/
DIV for exactly 6 divisions of vertical deflection. Test
oscillator should be set for low frequency (<1 kHz).

¢. Change sweep mode to A va B.
d. With channel B VOLTS/DIV set to same

setting as channel A, adjust A-B cal ATR97 forexactly 6
divisions of horizontal deflection.




s Model 1746A Adjustments
" Table 5-8. Condensed Adjustment Procedure

-
'. (:._,___ ¢ AdJustment Procedure
3 +16 V Adj A16R26 +15 Vde £10 mV.
B CATHODE ADJ A15R113 ~2870 100 V at A15TP1
1§ Intensity Limit Adj A15R2 1. Set main sweep to .1 mSEC.
[ 3 2. Set delayed awe.p to 10 uSEC.

3. Adjust so that intensified sweep is just extinguished

B with BEAM INTENSITY at minimum.
. Gate Comp Adj A12R12 and A12C11 1. Set BEAM INTENSITY to midrange.
[ 4 2. Adjust for fastest rise time with <3% overshoot. Observe

trace and adjust for even intensity, particularly at left edge.
Check for less than 1 division of baseline loss at fustest
sweep speed.

F.G. Adj A16R20

Adjust for uniform illumination at all settings of SCALE
ILLUM, ‘

——

TRACE ALIGN (reer panel) and Y-align

1. Perform TRACE ALIGN first.

(A12R16)
2. Apply 10-kHz sine wave to channel A while A VS B mode,
L, 3. Adjust for perpendicular line.
' Calibrator Amp A3R116 Adjust for 1 V peak +10 mV.

,Main Trig Sens Adj A7R20 Delayed Trig Sens

Adjust 8o both main and delayed trigger circuit recagnize a

Adj A10R9 50-kHz, 20 mV sine wave,
Sync Zero ATR41 1. Apply 1-kHz sin~ wave.
2 Adjust for no shift in trigger point while switching time
base between AC/DC coupling,
Trig View Bal AJR86 | oo l'. Apply small sine wéve to main EXT TRIGGER.

2. Select TRIG VIEW mode,

3. Adjust to position the triggered display to center screen.

Horizontal Ampl Gain ATR93

~

—

. Adjust for full 10-div baseline,
2, Trigger externally.
3. Position st intensified trace at 0.5 and 2nd intensified trace

at 9.5 horiz div marks using START and STOP controls
respectively,

9

. Arljust ATR93 80 1st delayed trace starts at 0 division and
21 | delayed trace ends at 10th division points.

™" reReR R RPE P RPN AR W
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Adjustments

Model 1746A

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

Adjustment

Procedure

PRELIMINARY MAIN SWEEP CAL

ASR43 1. 1 uSEC range
- AS8R12 2. 0.1 mSEC range
ABR13 3. 10 mSEC range
ABR14 4. 50 mSEC range
X10 Cal ATRI117 1. Apply 1 us time marks.
2. Set main TIME/DIV for 1 marker/div.
3. Engage MAG X10.
4. Adjust for 1 marker/10 div.
Mag Center ATR105 1. Set main TIME/DIV for 1 4SEC and time-mark generator
for b us markers.
2. Center middle time marker,
3. Engage MAG X10.
4. Adjust to re-center marker.
"HORIZONTAL LINEARITY 1. Adjust on .05 pSECrange, using MAG X10, observing 10-ns
markers,
AllRi0
Al1R15

TIME INTERVAL ADJUSTMENTS

AT=0 CNTR, A17R30 Gain Equal,
A17R35 DVM Zero, A17TR42VMCAL,
Al17R39

‘8. Adjust AI7R35 to superimpose time marks exactly.

1. Connect DVM to ATIME OUT connectors.
. Set SIGNAL OVERLAY (AT=0) to midrange.

[<- I -

. Apply 0.6 zs time markers.

4. Adjust START control to position intensified spot to second
time mark.

5. Set horizontal sweep to DLY'D.
6. Adjust A17R30 to superimpose time marks exactly.

7. Set START contro! to tenth time marker.

9. Set STOP control exactly on 0.00,

10. Adjust A17R42 for DVM indication of 0.000 + 0.005,

11. Set STOP control to exactly 10.00.

12, Adjust A17R39 for DVM indication of +5.0C. ' % 0.005,
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Model 1746A

Adjustments

Table 5-8. Condensed Adjustment Procedure (Cont'd)

Procedure
Delayed Sweap Calibration Time Marks ,
A9R28 and
A9R10 Delayed
ASRil TIME/DIV Adjust Telerance
052 us A9R28 +26;
Sus-.2ms A9R10 +2%
_ .b5ms-20ms A9RL1 +2%
Fine Adjustments
Main Sweep 1. Use time markers and TIME/DIV settings as indicated .
below,
ASR43
ABR12 2. Set START control so 1st intensified trace coincides with
ABRI13 2nd marker.
ABR14

3. Set STOP control as indicated.
4. Adjust for marker overlap.
Time Marks
and
Main DLY'D STOP DIAL
TIME/DIV TIME/DIV SETTING ADJUST
1 uSEC . .1 uSEC 8.00 A8R43
10 y4SEC 1 uSEC 8.00 . - ABRI12
1 mSEC .1 mSEC 8.00 ASR13
50 mSEC . 5 mSEC B.00 . - A8RM

A3JR11

A3R3!

A3R19

A3R76

A3R90

Vertical Amplifier Balance

- AJR18

A3RTT

. Conuect DVM to A3TP9 and adjust A FET balance for 0 V
5 mV, ' '

2. Connect DV*]to A3TP10 and adjust B FET balance for 0 V

5 mV,

3. Switch channel A VOLTS/DIV between 0.005 and 0.02and

adjust 5mV balance for mi_nimum trace shift.

. Switch channel A VOLTS/DIV between .005 and 0.05 and
adjust 50-mV balance for minimum trace shift. ‘

. Switch channel B VOLTS/DIV beéween 0.005 and 0.02 and
adjust 5mV balance for minimum trace shift.

. Switch channel B VOLTS/DIV between 0.005 and 0,05 and
adjust 50-mV balance for minimum trace shift.

. Engage/disengage CH B INVT and adjust for minimum

trace shift. Readjust A3R77 and A3R76 if_ necessary.
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Adjustments

Model 1746A

Table 5-8. Condensed Adinstment Procedure (Cont'd)

Adjustment

Procedure

Position and Sync Balance

A3R32

A3R79

A3RS58

. Select B DISPLAY; switch between normal and MAG X5,

and adjust channe! B POSN for minimum trace shift.

. Apply 10-kHz sine wave to both channels. Select ALT mode

and COMP TRIGGER, and adjust sync A halance for steble
triggering and minimum phase shift. Readjust A3R18 and
A3R19 if necessary.

. Select A DISPLAY; switch :between normal and MAG: X5,

and adjust channel A position for minimum trace shift.

Input C and Attenuator
Compensation (Channel A)

/
) )

A3C2 1. Apply 10-kHz square wave, and adjust 0.5V comp for best
response, ‘
A3C4 2. Adjust 0.5 V inpnt cap to make 0.5 VOLTS/DIV range
match reading on 0.2 range (19.5 to 21.5 pF).
Input C and Attenuator

Compensation (Channe! B)

A3C17 1. Apply 10-kHz square wave, and adjust 0.5V comp for best
response.
A3C19 2. Adjust 0.5 V input cap to make 0.5 VOLTS/DIV range
ni:atch reading ~n 0.2 range (19.5 to 21.5 pF).
Gain
A3R49 1. Channel A fine gain,
A3I§4? 2. Channel B fine gain.
o A3R65 3. Composite gain.
| Pulse Response
| ABR22 1. Long time constunt.
ABR19 2. Medium time constant.
AbBR20 3. Sho. ‘ime cnstant.
ABR24 and A5R25 4. Short time constant,
A5C3 5. Very short time constant.
A3R22 6. Adjust to make channel B most resemble channel A,
X-Y Gain -
ATR97 Adjust for same gain on X-axis as en Y-axis.
5-14
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Adjustments

Al6 A3
——— A_. T — |
A16R26  AIGTP1  AI1BTPZ  A16TP3  AIGTP4 A3RB6 A3R49  A3RGB A3R19 AJR116 A3JRIB A3C4
+IEV -16v +5V GRD +1BV TRIGVIEW AGAIN APOSN AS50mV CALIB A BmV A BV s e
ADJ

BAL AMFL

A3
ad
g'- : - h | WA ST ST JUF RN
- " . i ' ' PN N Y 4 |
¥
A10R9 A12R19 A12R16 A15R2 A1BR113
DELAYED PATTERN Y ALIGN INTENSITY CATHODE
TRIG SENS ADJ LMIT ADJ ADJUST
AI6TFS A16TP6 AIBR20 A3R65 A3R31 A3R77 A3R76 A3TP10 A7R97 AJR20 ATR4 | A3R30  A3CI19 .
+43v  +H120V FGADJ GAIN 8 FETBAL BEmV B 50mV AvsB WMAINTRIG SYNCZERO POLBAL B.6VINPUT | S——— — T e T
——— BAL  BAL CAL  SENSE CAP A0 A12 A1b
: A3 A7 A3
A9 A7 a7 : A12
' : e S e S S N R
ASR28 ASRI0 ASRI1 ATR117 A7RO3  AJRIC5 A17R42 A17R30 A17R356 A17R39 AI2R12 A12C11
05-2us 6-200us .5-20ps X10 X1 GAIN MAG DVM  AT=0 GAIN VM CAL GATE  GATE
GAIN  (UNDER) CENTER ZERO  CENTERING EQUAL COMP  COMP
(UNDER)
AS5R24  AS5R20  ASR19  ASC3  ABR22  AS5R25 ABR43 ASR12 ABR14 ABR13 A11R10  A11RI5
HF1 HF2 HF3 HF6 {HF4 HF5 05-2ps 5-200us 0525 0.56-20ms LIN 1 LIN2
W T S —
A5 AB A1
Figure 5-1.
Adjustment Locations
5-15/(5-16 blank)
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Model 1746A

Replaceable Parts

SECTION Vi
REPLACEABLE PARTS

6-1. INTRODUCTION,

62, This section contains information for or-ring
parts, Table 6-1 lists abbreviations used in the parts
lists, Table 62 lists all replacenble parts in reference
designator order. Table 6-3 contains the names and
addresses that correspond to the manufacture’s code
numbers. Figure 6-1 shows the illustrated paits
breakdown,

6-3. ABBRE‘IATIONS.

G-4. Table6-1 lists abbreviations used in the ;')arts lists,
the schematics, and throughout this manual., The
abbreviations in the parts list are alwa /scapital letters,
However, in other parts of the manual abbreviations

‘may be used with both lowerceuve and uppercase letters.

6-5. REPLACEABLE PARTS LIST.

65. Table 6-2 is the list of replaceable parts and is
organized as follows:

8. Elec .cal assemblies in alphunumerical order
by reference designation.

b. Chassis-mounted  parts in alphanumerical
order by reference designation.
i

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

The informaiion given for each part consists of the
following:

8. Reference designation.
b. Hewlett-Packard part number,
c. Part number Check Digit (CD).

|
d. Total quantity (QTY) in instrument (or on
assemb!: *,

The tot .l quantity is given only once at the first
appear: nce of the part number in the list,

e, Description of part.

f. Wpical manufacturer of part in an identifying
five-digit code.

6-4. ORDERING INFORMATION.

To order a part listed in the material lists, quote the
Hewlett-Packerd part number, indicate the queatity
desired, and address the order to the nearest ¥.wlett.
Packard Sales/Service Office.

To order a part thu: is not listed in the materigl lists,
include the instrument model number, instrument serial
number, a description of the part (including its
function), and the number of parts req uired. Address the
order to the nearest Hewlett-Packard Sales/Service
Office,

6-5. DIRECT MAIL ORDER SYSTEM.

Within the USA, Hewlett-Packard can svuply parts
through - direct mail order syster . Advarn.agesof using
this system are:

a. Divect ordering and shipment from the Hewlett-
Packard Parts Center in Mountain View, California.

b. No meximum or minimum on any mail ¢rler
(there is a minimum order amount for parts orderea
through a local Hewleii-Packard office when the orders
require billing una invoicing).

¢. Prepaid transportation (there is a small
handling cha:ge for each order), S

d.' No invoices,

To provide these advantages, a check or rioney order
must accompany each order.

Mail order forms and specifi : ordering information is
available through your local Hewlett-Packard office.
Addresses and phone numbers are located at the back of
this manual,
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Keplaceable Pat s ) Model 1746A
, Table 6-1. Ref.rence Designators and Abbreviations
REFEREMCE DESIGNATORS
¥
A ' astembly F « luse Q = transintor, SCR, u Fintegratad oircuin,
B = [an, mator FL a lihar tricde thyrnator MCroCtrent
BT = baltery H = hardware R - resislor \4 = slectron Iube, glow lamp
c = CIpECHOr 3 = glectnical connector RY = Yher mistor VR = yollage regulator,
CR = diode, diode thyrislor, AWIBLIONArY PATDION:; j#ck 5 « gwiteh, jumper bewahdown diode
varactor L = tail, Inductor T = ranstormer w v cable
[+18 + delay hne MP = misc mechanical part 1 {] + terminal beard X = pochet
DS = annunciator, lamp, LEQ P = glectncal connecton w = last pont Y = erysial unit iplezo-
[ 4 w prugc. alecincat par imovable portion, plug alecine of quarts
ABBREVIATIONS
A - Amperes : owL = dow) MFR = monylaciurer RND * round
A/D = ar Jlog lo-digital £CL = gmitter coupled logie MICPROC -~ microprotessor ROM ‘1ead only memaory
AC = glternating current ELAS Jastumene MINTR = minature RPG  tatary pulse generator
ADJ = sdjuskment EXT = gxternal MISC = miscallaneous Ax *receiver
AL = plyminym F = lnrads, melal ilm MLD = molded 5 = Schartky- tlamped,
AMPL = ampldiar resiston MM = millimater seconds time
ANLG = analog FC w carban hims MO = metal onide SCR = gorew, licon
ANS| = Amanican National composition MG = mounting cortrolled rectdier
! Standards Institute FD = leed MILC = metaihc SEC * second timey secondary
ASSY = psyembly FEM =g anle Mx z=muluplexer SEG -+ sagment
ASTIG * shgmat,, FF = ihp-lop MW = milhwaty SEL = salector
ASYNKCHAD ~ arynchrom FL * flgt N = nana 110-% SGL = mngle
ATIEN = attenusor m = {aam,from NC = no connectian SHF = Brikt
AWG = AmericTa vise gauge FR = front NMOS = pechannat metsl- S = plicon
BAL =halan-g Fr = gain bandwidih okide-sermiconductor sip = ungle In-line pachage
BCD ' =binety-coded decimal product NPN = negatve: positive- SKT ~ skiry
BD w board Fw = ull wine - negative sl ¢ ghdm
BFR = butfer : D = hiaad NPAN n naoprene SLOR = galoer
BIN = unary GEN = generator NRFR = pot recommended for 51T « globted
BADG * bridge GND = ground ed held replacemant 50LD = solenpud
BSHG = bushing } ar = genaral purpose NSR, = ol separately SPCL = special
B = handweih GF AT graticule replaceable 5Q = 3quare
c = t4ramic; Cermet GQRV © qroave NUM " Pumene SAIG = shilt register
I7@818100) H = ha~ries, high fe]:1e = order Ly descriphion SRO < SeiviCe request
ra = calibvatn cahibration HO = hargware OCTL = octal STAT = §tang
«C = carbon composiing HDND = hardened oD = outside diameter 81D = slandard
cCw = couniarciockwise HG = metcuty QP AMP = cperalana! ormphihier BYNCHRO - wnctyonous
CER =caramic AR HGT = haight ‘0S¢ » oaciiator TA  {antatum
CFM = rybic feat/ minute HLCL =hehcal P = plasne TBAX » fubeanial
cH = {hoke HORIZ = horzontat P/0 = part of IC = immparature coathicrent
CHAM = chamiersd HP * Hewlett-Pachard PC = printed cireut o = nma detuy
CHAN = channel HP.IB o Havvlett.Packs. J pca - phinted circuit board THD = thread s
CHAR w charpctar Interface Bus PD = power dissipaon THK = thick
oM = caulimeter HR = hgung PF = picolards THRU = through
cMOs = complemantary metal- HY = high voltage ] = plug in w * lesl pomnt
; onde-semiconductor P = Hertz 48 = plated: TFG = lapping
CMR = common mode Fejechon 170 = 1Nt/ oulput PLA = programmable logic 1143 =1rple
~NOCT = conductor < = 1nlygrated Sircuit ey TRANS  wwanslormer
CNTR = cgunter 14 = inside diameter PLST = plasuc TRIG = Irggened:
CON = connecror IN = inch PNP ~ positive negative- TRMAR * trimmar
CONT w congact INCL = el yde § pasiteve TAN #turng:
CAT = cathode-ray tube INCAND = incandescent POLYE = potyester m = [ranmstor-tranmistor
cw = dlochwise INP ~input POS = positive. posiion ™ e ansmitier
D = dismeter INTEN = Intensiy POT = potenfiomerer u Tierg10-8
D/A w digitel-10-anslog INTL w enternal POZL = pOTInive uL = Underwniters Laboratory
DAC = digitel tg-analog | INV = iPveliar PP 3 peah. lo-peak UNREG = unregulated
converter JFET & Junehion Leld- PPM = parts per mithon VA = voltampere
DARL = darlington ellect ransistar PRCN = DrecIsion VAC = yolt, ac
DAT =data > IKY = [achet PREAMP  =preamphher VAR + varniable
DaL = double K =kio 110N PRGMBL - programmable veo voltage-controlted
DEM = decibel referenced L = Jovy PRL = par sl el osoillator
o 1 mwW L “po-? PROG 2 programmable voC = volt, d¢
DC = direct current : LCH a {areh PSTN = pOSINGH VERT + yertieal
DCDR = decoder (R =lr.al PT = peini VF = voltage, hrered
- DEG rdegres LED = )ight-aimiting diode Ry 2 potted wirewound vs 2 yersus
DEMUX = demultiplexer LG =long PWR « power w * watls
REY * detector u = ithwm R-5 = Jeset-set wrs < with
DIA = gigmeter LK = kock . RAM = randor: BCCRSS Memory W0 = without
o = dusl n-ling package tKWR = tackwasher RECT a recnfier ww * witewound
Div = division LS = low power Schotiky RET = retangr XSTR = Iransisior
DMA = irett memory access [N = low voltage RF = radio hequency IKR u rener
DPOT = double-pole, M = maga 110%, megohms, RGLYR = regultator g = dugree Calsiys
doubls-throw maeter idstance; RGTR = register Cantigrade:
DRC =~ DAC refresh controller MACH = machmne RK < rack oF + degree Fahren
DRVR = drver MAX - Manmum RAMS = rOOL- IMAN-SQUATS K = dagres Kelvin
r
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Figure 6-1. Chassis Parts and Board Assembly Identification (Sheet 2 of 2)
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Model 1746A Replaceable Parts
Table 6-2. Replaceable Parts
Reference HP Part c Mir Mir Part
Designator Number D [Qty Description Code Number
Al 01740-63401 0 1 ATTEN ASSY A" (LEFT) 18480 01740-83401
A2 QI 408340 1 1 ATTEN ASSY *B” (RIGHT) 28480 01740-82402
Al 01740-86508 0 1 BOARD ASSY.V PREAMP 28480 Q1740-88554
A Q140-81811 4] 1 CAZLE ASSEMBLY-DELAY LINE 18480 o1740-818110
AS 01745-84503 4 ] BOARD ASSY-VERT QUTPUT 28480 01745-84503
Al 0680-0117 8 1) Y MLTIPLIER ASSEMBLY 28480 0580.0117
A7 01741-88518 -] 1 HORIZONTAL MOTHERBOARD ASSY 28480 0174).08818
Al Q1740-88888 [ 1 BOARD ASSY.-MAIN SWEEP 28480 O1740- 88880
AS 01740-68348 3 ¥ BOARD ASSY-DELAY SWEEP 18380 01 140-60585
AlD 01745-68804 5 1 BOARD ASSY-DELAY TRIGGER 1848G G1745-65504
AY Q1740-88569 7 1 BOARD ASSY-{ORIZONTAL CUTPUT 28480 O1740-08589
A2 O1746-88801 2 ] BOARD ASSY-GATE 28480 01745-86500
A1} Q1740-00684 2 1 BOARD ASSY-VERT LOGIC 28480 0174088584
At4 0174085540 4 1 BOARD ASSY.INTERFACE 28480 0174088540
AtS 01745.68502 3 1 BOARD ASSY-H.V. POWER 28480 01748- 88502
As 01740-85594 ] ! BOAAD ASSY.LV. POWER 28480 01740- 88534
A7 01742-88502 [+ ] ] BOARD ASSEMBLY.DECODING 28480 01742, 88802
c2 0160-2582 ] 1 CAPACITOR-FXD 2 APF £ 6PF 200VDC CER 8400 0180-2892
oS 1990-0485 5 1 LED-VISIBLE (GREEN) 18480 5082-4384
+1.7] 1990-0487 7 4 LED-VIGIBLE (YELLOW 28480 5001-4584
D53 1990-0487 7 LED-VISIBLE [YELLOWH 28480 5062-4%84
ns4 1590-0487 ? LED-VISIBLE IYELLOW) 18480 80824584
[«11.3 1990-0487 ? LED-VISIBLE (YELLOW, 28480 BO82.4584
El D1740-81203 8 ] GAOUND STRAP 28480 01740-81203
g2 1510-0038 ] 1 BINDING POST ASSY SGL THD-STUD 28480 1510-0038
£l S10-0018 a 3 CORE-SHIELDING BEAD 8400 917200018
E4 01700018 a COAE-SHIELDING BEAD 18480 1 ¥ 20 el] )
[1.] H70.0018 3 CORE-SHIELDING BEAD 284%0 9170-0018
F1 2110-0007 4 2 FUSETAJSOVTD 125X 25 UL, 758158 31300
Fi 2110-0202 1 2 FUSE BA 250V TD 1 25X25 UL 75915 NIsk0
] 2180-0008 0 9 WASHER-LK EXT T NO. 4 .118.IN-1D 28480 2180-0005
H2 2180-0018 3 10 WASHER LK INTL T 3/8 1IN 377.IN-ID 28480 2190-0018
H1 2180-00V7 4 4 WASHER-LX HLCL NO. 8 163.IN.1D 28480 2190-0017
He 280-0018 5 2 WASHER-LK HLCL NO. 8 141.IN.ID 18480 1190-0018
HB 150-0019 8 7 WASHER-LK hiCL NO. £ 116.N.1D 18480 21000019
HE 2180-0008 1 4 WASHER-LK HLCL ND. 6 141.1N-1D 28480 2150-0008
H7 1800112 <] 4 WASHER-LK HLCL NO. 2 083-IN-ID 28480 2150-0112
] 2190-0033 L ] WASHER-LK INTL T B/18IN J14-IN-1D 18400 1500033
HY 1200-0108 4 13 SCREW-MACH 4-40 12:IN-LG PAN-HD-POD 00000 QROEA BY DESCRIPTION
K10 11000123 5 2 SCREW-MACH 440 1.25.IN-LG PAN-HD-POD 00000 OROER By DESCRIPTION
HYY 1100-0*13 [+ 9 SCREW-MACH 4.40 .373-!“-';6 PAN-HD-POZY 00000 ORCER BY DESCRIPTION
HI12 1200-0149 [ 3 SCREW-MACH 440 #28.IN-LG PAN-HD-POZ) 00000 ORCER BY DESCRIPTION
H12 1200-07102 9 [ ] SCREN-MACH 440 .26-IN.LG TR-HD-POD) 00000 ORDER BY DESCRIPTION
H14 2360-0002 s 10 NUT-HEX-DBL-CHAM 4-40-THD 082.IN-THK 20000 CRDER BY DESCRIPTION
H18 2150-0088 1 1 WASHER-LK INTL T 3/8IN 42-IN4D 28480 2190-0088
H17 251001 -] 2 SCREW-MACH 8-32 .75-N-LG PAN.-HD-POD) 00000 CROER BY DESCRIPTION
H18 15100138 [+] 4 SCREW-MACH 8-12 3.IN-LG PAN.HD- PO 00000 OADER BY OEICAIPTION
HID 2860-0004 " 4 NUT-HEX.DEL-CHAM 8-32-THD . 1258-I4-THK 00000 ORDER BY DESCRIPTION
H10 050-0071 & 7 WASHER.-FL MTLC NO. B .180.IN.ID 18480 20462007
LY 29500043 8 15 NUT-HEX-DBL-CHAM 3/8.32-THD .084- IN.THK 00000 ORDER B/ DESCRIPTION
H1t 1850-0072 3 2 NUT-HEX-DBL-CHAM 1/4-32.THD .082-IN-THK 00000 QRDER BY DESCAIPTION
H1Y 30200188 3 [ ] SCREW-SET 440 .188-IN-LG SMALL CUP.PT 00000 QRDER BY DESCAIPTION
HI4 3080-0010 2 15 WASHER-FL MTLE NQ. 8 .147.1N.1D 218480 X060-0010
H25 82027 [ 2 SCRAEW-MALH 2-58 .188.'N-L3 PAN-HD-POZ 00000 ORDER BY DESCRIFTION
H28 0520-0138 N % SCRAEW-MACH 2-56 815.IN-LG PAN: HD-PO21 00000 ORDER BY DESCRIFTION
Ha? 04140308 k) b4 SCREW-TPG 2-28 5:IN-LG PAN-ND-PODI STL 18480 0824-0308
H28 0824-0213 1 4 SCREW-TPG 4.20 1.IN.LG PAN-1O:-POD 5T, 28480 0524-0313
Hoa 21850-0084 5 1 WASHER-LK INTL T 1/4 IN 258-IN-10 28480 2190-0084
HIO 2190-08558 .3 ) WASHER-LK INTL T X/8 IN 384-IN-ID 18480 2150-0835
Ha1 2190-0010 ] 2 WASHER-LK INTL TNG. 4 .12-IN.1D 28480 2190-0810
HI2 2100-0082 8 4 SCREW-MACH 440 .118.IN-LG 82 DEG Q0000 OROER Y DESCRIFTION
H33 2300-010% ] 1 SCREW-MACH 4-40 188-IN-LG PAN-KD-POD X000 ORCER 8Y DESCRIPTION
H3a 2200-0117 L § ] SCREW-MACH 4.40 878-IN-LG PAN-H[: MOD 00000 ORCER BY DESCRIPTION
H35 2200-0188 .1 2 SCREW-MACH 4.40 25.N-LG 82 DEG 00000 ORDEA BY DESCHRIPTION
H3a 29500038 8 2 NUT-HEX-DBL-CHAM 15/32-22.THD 00000 OADER BY DESCRIPTION
RO 060-0108 ] 3 WASHER-FL MTLC NO. 4 .128.IN-1D 28480 050-0106
HA1 30600180 3 4 WASHER-FL MTLC 7/18 IN ATIN-1D 28480 0400180
HA2 3050-0437 3 [} WASHER-SFR CRYD KO 4 .128-IN.10 18480 3050-0437
B3 050-0481 3 1 WASHER-FL NM N 12 .25-IN.1D 75.IN-GD 28480 2080-0481
Hi4 J050-0658 H 2 WASHER-FL NM NO. 8 1581510 375-1N-QD 28480 20800855
s 0824-0208 2 2 SCREW.TPG 6-D2 15-IN.LG PAN-MD-POQI STL 18480 Q814-0708
HAS 0624-0208 4 4 SCREW-TPG 6-32 .5.IN-LG PAN-HD-POZI STL 18480 0024-0208
He7 0024-037% ] 8 SCREW-TPG 8-32 .75.IN-LG PAN-HD-POD Q0000 ORDER BY QESCRIPTION
H4a 23600113 2 4 SCREW-MACH 8-32 2%.IN-LG PAN-HD-POD 00000 CAOER BY DESCRIPTION
HAY 13600138 B £ SCREW-MACH 8-32 1.5-IN-LG PAN-HD POD 00000 ORDER BY DESCRIPTION

See introduction to this section for ordering information




Replaceable Perts Model 1746A
Table 6-2. Replaceable Parts (Cont’d)
Reference HP Part C Mir Mir Part
Designator Number D |Qty Description Code Number
HEO 1360-0187 2 B SCRAEW-MACH 6-32 376-|K.LG PAN-HO-POD [+00ei] OADER BY DESCRIPFDION
H&1 J060-0083 7 3 WASHER-FL MTLC NO. 12 .25.IN-10 5 IN-OD 28480 3080-0083
HB2 3050-0088 8 2 WASHER-SHLDR 1/4 [N 28.IN.ID 5:IN-OD 28480 050-0388
J? 12600118 3 . B CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OKM 28480 1150-0113
JT 1250-0118 3 CONNECTOR-RF BNG FEM SGL-HOLE-FR 30-OKM 28480 1260-01%8
J3 1250-0118 3 CONNECTOR-RF ENC FEM SGL-HOLE-FR 50-OKM 28480 1260-0113
J4 1250-0118 3 CONNKECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480 1150-0118
JB 1250-0118 3 CONNECTOR-RF BNC FEM 5GL-HOLE-FR 30-OHM 284B0 $1250-0178
J8 1260-0824 - 2 CONNECTOR-RF BNC FEM SGL.-HOLE-RA BO-OHM 28480 1250-0624
J7 1260-0514 -1 CONNECTOR-RF BNG FEM SGL-HORE-RR B)-OHM 28480 1250-0514
JIt 1281-0488 ] 2 CONNECTOR-BNA SINGLE 28480 1251-0468
Jiz 1251-0468 .} CONNKECTOR-BNA SINGLE 28480 1261.-0468
L Q1980-65801 [] 1 COI ASSY 28480 01980-8480%
L2 0170168001 ) ¥ COiL ASSEMBLY-ALIGN 28480 01701. 88001
MP Q370-0603 4 1 PUSHBUTTON-MEDXUM GRAY 18430 0370-0603
MP2 Qa7-0883 4] 10 PUSHBUTTON-OLIVE BLACK 28480 0370-0583
MP3 0370-3042 ) 1 KNOB-CONC {ROUND) 28480 0J370-3042
MP4 0Y70-1006 2 b KNOB-JADE GRAY 18480 QA2 1008
MPS 0370-1009 4 4 KNOB-JADE GRAY 18480 0370-1089
MPE 03701100 e 1 KNOB-JADE GRAY 28480 0370-1100
MP7 MI0-20828 B an BETEL.PUSHZUTTON IGRAY) 28480 0370-201%
MPa J0-0604 ] 1% PUSAHBUTTON-JADE GRAY 28480 0370-0604
MPg 0370-27183 5 2 Khgn-SKIAT Q. 780 18480 Q702782
MPIO 14580-00604 7 2 SPAING-COMPRESSION 28480 T480-0004
MP1Y 01117-01205 5 1 CLAMP.H.Y, 18480 0112701206
MP12 1840-0292 9 ] CASE-ACCESSDOAY 284580 15400252
MP13 £8020-8713 1 2 GEAR. HUB HANDLE 284380 8020-8733
MPT4 8020-4708 [ 1 2 GEAR-RING HANILE 28480 8020-8788
MPIS B020-8744 4 1 SPACER DAL 18480 8020-8T44
MPIS 8020-8745 ] 1 SPACER DiaL 18480 50I0-8745
MP17 B5040-0421 0 1 INSULATOR. FOCUS PO 28480 BOA0-04 21
MPIB BO40-0811 -] 2 CAP-TRIM HANDLE 28480 BOA0-0611
MP19 5041-2826 2 t GRIP-MANDLE 28480 504%.2628
MP20 5O40-0518 4 1 COVER.FANEL 28450 BOA0-0518
MP21 0400-0002 2 2 GAOMMET-ERD .188-iN-ID 312-IN-GRV-0D 28480 04000002
MP22 5040-1829 3 4 FOOT.CORD WRAP 1g480 BO40- 1929
MP2Y 0400-0001 1 T GAOMMET-RKD E82.M-1D . 78-IN-GAY-00 28480 D400-0001
MP24 BO41.3124 B 4 PUSH ROD 28480 BO41-3124
MP2S 20412158 & 2 COUPLER-LEVER 18480 5041.2194
MBE27? SO40-T705 7 4 EXTEMDER-PUSHBUTTON 20480 B040-T108
MP28 S040- 7708 8 4 EXTENOER-PUSHBUTTON 28480 5040-7708
MP293 5040-7788 7 1 EXTENDER:- PUSHBUTTON 28480 5040-7786
MPIO 50407158 8 ] EXTENDER-MUSHBUTTON 28480 5040-7786
MPI 0174501208 7 1 BRACKET-HORIZ BQARD 18480 01745-01208
MP32 O400-0010 2 2 ) GAOMMET-AND .25-IN-1D .375 IN-GRY-00 28480 0400-0010
MP33 01701-04108 3 1 ' COVER.CAT : 28480 0170304108
MPr34 01710-04100 -] 1 COVER-TRAMNSFOAMER 18480 0171004303
MP35 01770-22500 1 ] RING-ANTIRUN {ROUND: 28480 Q1720-22801
MM C1720-23708 -] 1 SHAFT-DELAYED SWEEP 18480 01720-23708
M7 0350-0009 9 1 KNOA-DECAL 18480 0IB0-0690
Mp8 01743-83701 ] b ] SHAFT ASSEMBLY-MAIN SWITCH 28480 01742-63101
MPI3 01745.67400 3 1 KNOA-SWEEP 28480 O1745. 87401
MP4O 0370-3041 2 F KNOB-CONC (ROUND) 18480 0370-2043
MP4Y 01145-00102 1 1 DECK-REAR 28480 01748-00102
MP42 01748-0011 4] 1 DECK-FRONT 2B480 01745-00101
MP4) 01745-00201 ¥ 1 PANEL-FRONT 184580 01745-002C1
MP44 01745-00202 2 1 PANEL-REAR 18480 01743-00202
MPRS 01740-0080% [+ ] ] SHIELD-PREAMPL 18480 0124500600
MP4S 01745-00601 ] 1 SHIELD-CAL 18480 .JI.'MS»NOOI
MP47 ! OYH0 20 8 1 BRACKET-DELAY TRIGGER 28480 01240-01201
MP4s 01 740-01202 ] 1 BRACKET-HV. 2B480 017400202
MP49 01745-0020% 3 ¥ BRACKET-VERT CUTPYT 28480 0174509200
MPED C1740-01204 1 1 BRACKET-HORIZONTAL 28480 0174001204
MP3Y N240-012C9 ] 1 BRACKET-HORZONTAL (TGP 18480 01740-01209
MpPg2 Q74001212 1 2 BRACKET-BNC 18430 74001212
MPSY 10000843 8 1 CONTRAST FILTER 28480 1000-084%
Mp34 Q¥ 245-04101 ] 1 COVER-H V. 28400 01745-04100
MPSS 0174074102 4 3 COVER-TQP 18480 01 740-04102
MPS3 01 /.0-04108 [+] 1 COVER-BOTTOM 28480 01740-04108
MP58 0° 140-04100 1 1 COVER-LINE 28480 C1240-04100
MPSS J1745-20801 [ 1 1 FRAME-FRONT 108450 Q1745.20801
MPEO 01745-20602 1 ] FRAME.REAR 28480 Q1745-20602
MPS1 NN 1 | LABEL-HANDLE 28430 7121-3783
MPe2 01740-22701 ] 2 RAIL.-SIDE 28480 01740-23701
MPEY $041-3158 ) 1 BEZEL.CAT 18480 BO41.3158
MpPea 01740-43904 3 K} SHAFT-EXTENSION 10480 01 740- 43901
MPE5 0174580801 1 1 l SHIELD ASSY-CRT 28480 0V745-80801
See introduction to this section for ordering informatic,
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B Model 1746A Replaceable Parts
| ' Table 6-2. Replaceable Parts (Cont'd)
8i “:' Reference KPPst | C Mir Mir Part
Designator Number D |Qty Description Code Number
“ PAPES 01740 67402 ? v KNOB-MAIN SWEEP 28480 0174067402
MPE? 01830-23201 3 2 | COUPLER.SWATCH EXTENSION 28480 0163023201
'l MPE3 0510-054% ? 1 SHAET-COLLAR (STLr 28480 0510-0641
[ MPEQ 14100094 4 2 PANEL BUSHING. 3832 28480 1410-0094
MPIO 03702862 1 ) PUSHBUTTON. CORP WHITE 28480 0370-2862
" MPTI 0390 0006 3 4 BUSHING- INSULATOR 28480 03800008
MPT2 1140 0088 9 ' DIAL-TURNS COUNT 28480 1140-0068
MP73 14001213 o ? COMPONENT-CLIP 28480 14001213
MPS 14001167 3 1 HOSE CLAMP 28480 14401183
l. METS 504).3145 3 ' COLLAR-SUP CRT 28480 BOAI 3145
MPT8 5040- 6952 2 1 CORE-FLOATING 18480 Q405057
MP77? 0174501204 6 1 BRACKET. CAT MOUNT 28480 0174801204
. MP78 01960 01227 8 1 CLAMP RING-CRT MOUNT 28480 01880 01227
MP19 8041.3047 8 ! SHOCK MOUNT BELT-CRT 28480 5OAT- 3042
MPBO 50413147 8 3 | RETAINER/FILTER 28480 5041-3197
. MPaL 1520-0201 4 1 SHOCK MOUNT 28480 1520.0231
MPB2 03400345 8 7 INSULATOR 28450 0340-0943
MPB3 14000017 o ) CLAMP-CABLE 312.(HA 375-WD NYL 20480 1400-1C1 7
. MPBA 0610-0027 4 2 RETAINER-PUSHON 20480 0810-0027
MPSS 71110333 ? t LABEL.CAT 26480 1-0333
MPES 30500791 1 5 | INSULATOR-TRANSISTOR (NYLON. 28480 3080 0791
l MPB? 01743-21101 2 ¥ HEAT SINK 28480 0174321101
MPES 1204184 2 )] LAEEL.COVER 28480 71204184
MPB9 1490-0068 8 1 BUSHING. POTENTIOMETER 268480 1430-09¢8
. MPOC 1400-0333 8 1 CLAMP.CABLE 26480 1400-0333
WPt ©370-1001 [] 1 KNOB-JADE GRAY 28480 0370-1001
l 3 ¥281.2287 8 1 CONNECTOR-A” PWR HP.9 MALE FLG-MTG 18480 1251 2467
as 1954.0433 5 1 TRANSISTOR NPN 5b PD00W FT+2MMZ 18480 19540433
Q2 1854.0603 3 1 TRANSISTOR NPN 51 TO-220A8 PD=2W FT- AMHZ 01295 TiP768
. 03 540310 3 4 | TRANSISTOR NPN IN8294 St PO 8W 3585 INEIH
o 1854.0370 8 TRANSISTOR NFN IN5294 1 PO~1 BW JLsas IN8294
a5 1854.0070 ® TRANSISTOR NPN IN5254 51 PO=1 W nsas INE294
I T 'ogs 1054.0370 8 TRANSISTOR NFN INS204 §1 PO+ 1 BW neas INB2%4
L ' R3 0583-4705 8 2 | RESISTOR 47 5% 25W FC TC=-400/+500 ona Co4708
A3 06846801 ' 2 | RESISTOR 68 10% 25W FC TC=-400/+500 0Nz €66801
t R4 0683-4706 8 RESISTOR 47 5% I5W FC TC+ -400/+500 ont CR4705
R& 04846801 ' RESISTOR 48 10% 25W FC TC+- 400/ +500 an CB480)
RS 08844701 s t RESISTOR 15 5% 25W FC TC=-400/+500 ann CB470!
I RS 21001443 3 ) RESISTOR-VAR PREC WW 10-TRN 50K J% 28480 2100-1443
R7 0484-1021 7 3 RESISTOR 1K 10% . 25W FC TC-400/ 800 onn £B1028
] 21000857 5 1 RESISTOR. VAR W/SW 100K 30% LIN 28480 21000657
l R 2100-3397 ) 1 RESISTOR VAR W/SW 200K 20% 10CW SPST.NC 28480 21003397
R10 0683-1505 ) RESISTOR 15 5% 25W FC TC- 40074500 o121 FRIZ06
‘ AT 21002731 [} ] RESISTOR-VAR DUAL 20K -20%-CP 20K - 20% CP 28480 2100-73%
51 31012312 o 1 SWITCH-TGL SUBMIN DPDT 2A 750VAC 26480 3012312
. n 9100-2819 4 1 TRANSFORMER 28480 81002619
) 50835852 5 1 CAT.P31 ALIGN 28480 5083 8852
t w1 2120-157 8 ) POWER CORD 75 FT 28480 8120-1821
w2 Q174081802 8 1 CABLE ASSEMBLY-SYNC {TWIN LEAD: 28480 0374061502
wa 01742 81802 1 ' CABLE ASSEMBLY-FRONT PANEL 28480 01742-61602
t wa 01745-81808 ? ' CABLE ASSEMBLY-HORIZONTAL 28480 04745.81805
ws 017456160 3 1 CABLE ASSEMBLY.GTE/CRT 28480 01745.61501
we 01740-81609 & ) CABLE ASSEMBLY-TRIGGER VIEW 28480 0174081800
t w7 ©1743.81811 3 1 CABLE ASSEMOLY-HOR/POS/D 28480 0174381811
\ ws 01745-81601 H 1 CABLE ASSEMBLY-SCALE ILL 28480 0174581603
;t we 0174581607 4 1 CABLE ASSEMBLY-CRT BASE 18480 01745 81602
w0 0174581604 [ ¥ CABLE ASSEMBLY-FOCUS POT 28480 0174561604
wii 01740-81831 M 5 | CABLE ASSEMBLY.3 CONTACT 28480 0174081831
‘ XFIA 2110-0884 1 FUSEHOLOER BODY 124 MAX FOR UL W27 031 1857
xF1B 21100565 9 ' FUSEHOLDER CAP 124 MAX FOR UL 2B480 2010 0545
XFIC 2110-0869 3 ' FUSEHOLDER COMPONENT NUT, THREAD M12 7 28480 21100669
K
I: See introduction to this section for ordering information
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Replaceable Parts Model 1746A
""" Table 6-2. Replcceable Parts (Cont'd)

Reference HP Parl c Mfr Mir Part
Designator Number D |Qty Description Code Number
Al 01740-8345% [+] 1 AYTENUATOR ASSEMBLY "A™ (LEFT) 28480 01740-563401

AlHE 29%0-0072 3 1 NUT-HEX.DBL-CHAM 1/4-32.THD 062.IN-THK 00003 ORDER BY DESCRIPTION
AIMPL 01740-01208 2 t BRACKET-VERNIER 28480 01740-01208
AIMP2 5040-0216 3 T COUPLER 18460 5040-0278

AIR1 2100-3685) 8 1 RESISTOR.-VAR W./5W 100 10% LIN DPST.NC.NO 28480 100-3651

A2 [ L2 SHPER 53 ) 1 ATTENUATOR ASSEMBLY "B” IRIGHT) 18480 01740-82402

AZR1 29560-0072 3 ) KUT-HEX-DBL-CHAM 1/4-32-THD 082 IN-THK 00000 ORDER BY OESCRIPTION
AIMP) 01740-01208 2 1 BRACKET-VERNIER 28480 Q1740-01205
AIMP2 5040-0218 3 1 COUPLER 28480 8040-0218

AZR1 2100-3581 [} 1 RESISTOR-VAR W/SW 100 10% LIR DPST-NC-NO 28480 210035851

Al O1740-00508 1] 1 V-PREAMP BOARD ASSEMELY 218480 0174065568

AIAL 50813030 ] ] IC-VERTICAL PREAMPLIFIER 28480 5081.3030

AJCY 01604204 4 2 CAPACITOR-FXO O33IUF £10% BOVDC CER 51842 300- 50G-XTR-IJIK
AJC2 Q1210060 4] L] CAPACITOA-V TAMR-CER 2-BPF 150V PC-MTG 52763 304322 2/8PF NPO
AJC3 0150-0021 4 2 CAPACILOR-FXD 4 1PF LE6% BOOVDC T DIOX 18480 0150-0021

A3CA 0121.0060 o CAPACITOR-V TAMR-CER 2.8PF 350V PC.MTG 52783 304322 2/8PF NPO
AICE 0180-2.350 5 1 CAPACITOR-FXD JIPF £5% JOOVDC MICA 18480 0180-2150

AlCE 0180-4751 ] CAP;ACITOWFXD 1000PF £1C% IKVDC CER 18480 0160-475%

A3C7 0180-3793 1] 1 CAPACITOR-FXD VAPF £10% 100VDC CER 28480 0160-3789

AlCS 0180-2088 ] n CAPACITOR-FXD OTUF +BO~20% 100VDC CER 218480 0160-2066

Alcg 0180-2508 |} 2 CAPACITOR-FXD YUF +B0-20% SOVDC CER 28480 0150-35C8

AIC10 0160-2085 8 CAPACITOR-FXD Q1UF +B0- 20% 100VDC CER 28480 0160-2085
- A3C1 0180-0848 4 2 CAPACITOR-FXD TUF210% 35V0C TA 80201 TDCIOMKOIENSE
Alci2 0160-2085 -] CAPACITOR-FXD CIU¥ +80-10% 100VDC CER 28480 0180-2068

AC1I 0160-2086 -} CAPACITOR-FXD DIUF +80~20% 100VDC CER 28480 0160- 2068

AlCta 01604204 4 CAPACITOR-FXD QJ3UF =10% 500VDC CER 51842 300-B00-X7R-JI3K
ACIS 0180-3587 4] F CAPACITOR-FXD 1OPF *8% 100VDC CER (230 18480 0160-3547

A1 160-4751 .3 CAPACITQR.FXD 1000PF £10% IXVDC CER 218480 0160.4751

AXC17 0121-0080 [} CAPALITOR.-V TRMR-CER 2-8PF 380V PC-MTG 6276) 304322 2/8PF NPO
AJCIB 0150-0021 4 CAPACITOR. FXD ATPF 25% BOOVIDC T DIOX 28480 0180-0021

AlC19 0121-0080 o CAPACITOR-V TRMR-CER 2.8PF JBOV PC-MTG 42783 04312 2/8PF PO
AJC20 a180-2188 1 1 CAPACITOR-FXD 20PF £5% J0OVDC MICA 28480 0180-2188

AL 0160-20865 -] CAPACITOR-FXD O1UF +89-20% 100VDC CER 28480 0180-20558

AJC22 0160-3451 1 4 CAPACITOR-FXD 01UF +50-20% 100vDC CER 28480 0180-3451

AJC23 0180-2068 ] CAPACITOR-FXD O1UF +83-20% 100VDC CER 28480 0160-2058

AlC24 0160-2088 ] CAPACITOR-FXD OVUF +80-20% 100VDC CER 28480 0180-2085

AIC2S 0180-0648 4 CAPACITOR-FXD .IUF210% ISVDC TA 850201 TRCICAKOIENSE
A3C28 Q180-3443 1 2 CAPACITOR. FXD .1UF +80-20% S0VDC CER 184080 0180-3443

A2y 0180-2085 8 CAPACITGR-FXD O1UF 480~ 20% 100VDC CER 284580 01802045

A3C28 0180-2085 8 CAPACITOR-FXD Q1UF +B0-20% i OOVDE CER 28480 Q160- 2008

AJC29 O180-0374 3 2 CAPACITOR-FXD 10UF£10% 20VDC TA 58289 15001 086X8902082
AICY 0180-3443 1 CAPACITOR.FXD ,JUF +80~210% BOVDC CER 28480 01860-2443

AICHh 0160-2587 L] CAPACITOR-FXD 10PF 25% 100VDC CER 0230 29480 D180-1547

AJCX2 0160-J4 70 4 3 CAPACITOR-FXD DI1UF +80-20% BOVDC CER 28480 0180-23470

AJCII C180-1288 3 ¥ CAPACITOR-FXD 2 JUF220% 20VDC TA 18480 0180-2266

AICH 0180-2355 3 CAPACITOR-FXD 2. 2UF £ 20% 20VDE TA 15480 0180Q-2265

AJCI5 0180-2255 3 CAPACITOR-FXD 1 2UF220% 20VDC TA 18480 0180-2265

AJCIS 0180-2065 ] CAPACITOR.FXD OIUF +80-2C% 100VDC CER 18480 01602088

A7 0160-0670 9 2 CAPACITOR FXD 2I0PF +20% 100vDC CER 0832 SO024EMIQ0ADIIIM
Al 01560-0670 ] CAPACITOR-FXD 220PF +20% 100VOC CER 20932 GO24EMTO0AD221M
AJCX9 0140-0202 2 1 CAPACITOR.FXD 15PF 5% BOOVDC MICA 7128 OMI1SCTEUOB0VYICR
AJCAD 0180-2068 ? CAPACITOR-FXD O1UF +B0-20% 100VDC CER 28480 O180-2085

AJCAY 03160-3508 ] CAPACITOR. FXD YUF +B0O~20% BQVDC CER 18480 0160-2608

AJCA2 0180-0374 3 CAPALITOR-FXD YOUF£10% 20VDC TA 562e3 1500108X902082
AJCAD 0180-2088 ? CAPACITOR-FXD OVUF +80- 20% 100VOC CER 28480 0180-2056

A4 0180-2088 B CAPACITOR.FXD QFUF +80-20% 100VDC CER 28480 0180-2068

AJCAR 0160-2085 -] CAPACITOR.FXD O1UF +80-20% 100VDC CER 28480 0180-2088

AJCAS 0180-2085 -4 CAPACITOR-FXD O1UF 480-20% T00VDC CEA 18480 01801065

AJCA7 01802247 .] 1 CAPACITOR-FXD 910PF 26% 300VDC MICA 18480 0160-2237

AJCA8 0180-0218 [ ] 3 CAPACITOR. FXD' 22UE210% 15VOC TA 54185 1500226X901582
AJCAS O180-2207 3 1 CAPACITOR-FXD JOOPF 25% 300VDC MICA, 28480 0160-2207

A3CS0 0180-2255 3 CAPACITOR-FXD 2 JUF220% 20VDGC TA 28480 0180-2255

AJCsy O'I‘MZO 2 4 CAPACITOR.FXD OSUF +8020% 25VDC CER 13480 0180.0810

AJCS2 0180-2258 3 CAPACITOR-FXD 2 JUF220% 20VDC TA 18480 0180-2255

A3CS5) 0180-3488 B 2 CAPACITOR-FXD 100PF £10% 1KVDC CER 18480 0160-J488

AJCS4 0180-3877 5 J CAPACITOR FXD 100PF £20% 200VDC CER 18480 0180-2877

AJCES 0180-3418 [} CAPALITOA- FXD 100PF £10% IXVDC CER 218480 01602488

AlCss 0180-0820 2 CAPACITOR-FXD OSUF +B80-I0% 25VDC CER MA80 0180-0020

AICS7 0180-0218 [] CAPACITOR-FXD 22UFLT0% 15VDC TA 55289 150D0226X901682
AJCs8 0180-2268 3 CAPACITOR.-FXD 2 2UF+20% 20VDC TA 284080 0180-2258

A8l 0160.0820 F CAPACITOR-FXD O5UF +BO-20% 26VDC CER 28480 01600820

AJC80 0180-0228 L] CAPACITOR-FXD 22UF210% 1SVOC TA 58289 1500228X901582
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Replaceable Parts

Reference HP Part c Mir Mir Part
Designetor Number D |Qty Description Code Number
AJCEY 01800820 2 CAPACITOR-FXD OBUF +B0-20% 15VOC CER 28480 0180-0820
AJC8d Q1B0-2285 3 CAPACITOR-FXD 2 2UF220% JOVDL TA 18480 0180-2256
A3CEL a180-3461 ! CAPACITOR-FXD OIUF +BO-20% (OOVDC CER 18480 0180-3451
AJCBS 0803461 1 CAPACITOR-FXD Q1UF +B8Q-20% HOONDC CER 28480 0180-3481
A3Ces Or80-3451 1 CAPACITCOR-FXD .O1UF + B0~ 20% 100VDC CER 28480 0160-3451%
AXCB7 Q180-4781 . CAPACITOR-FXD 1000PF =10% 1KVDC CER 18480 Q1804751
Alcea 0180-2065 B CAPACITOR-FXD DIUF +80-20% 100VDC CER 28480 0160-2055
AJCEs 0150-3470 4 CAPACITOR.FXD QIUF +B0-20% 50VDC CER 28480 0160-3470
AICTO 01560-3470 4 CAPACITOR.FXD QIUF +80-20% 50VDC CER 28480 0160-2470
ACh 0160- 20868 9 CAPACITOR-FXD OTUF +80-20% 1OOVDC CER 28480 0160-2058
AICT2 01560-2068 ] CAPACITOR-FXD CVUF +B0-20% 100VDC CER 28480 0180-2058
AJC73 0140.0182 ¥ CAPACITOR-FXD GEPF +5% JOOVDC MICA 72138 DM1EESS0J0MMNWYICA
AICTA 0150-0031 ] ] CAPACITOR-FXD 2PF 25% BOOVDC Ts DIOX 18480 0150-0001
AICTS 0180-72085 -] CAPACITOR-FXD OIUF +84~20% 100VDC CER 18480 0180-2085
ACT? 0150-2068 ] CAPACITOR. FXD QIUF +80-20% 10XVWDC CEF 28480 0180-2085
A3CTa 0180-2085 8 CAPACITOR-FXD OIUF +80-20% 100VDC CFR 18480 015020565
A3CTS 01860-3454 3 2 CAPACITOR-FXD BBPF =Y0% 200VDC CER 18480 0160-3681
AJCB0 0180-2851 3 CAPACITOR-FXD BEPF »10% 200VDC CER 28480 0160-266%
Alca) 1801.0040 | 15 OIQOE-SWITCHING OV 50MA INS DO-38% 18480 19010040
AJCR4 1801.0047 8 4 DIQDE-SWITCHING 2OV 75MA 1ONS 28480 1901.0047
A3CRS 1901 -0040 ] DIOLE-SWITCHING JOV BOMA INS DO-JB 28480 1901-0040
AJCRE 1901-0040 1 DIQDE-SWITCHING JOV SOMA INS D015 28480 1501 .0040
AJCR? 19010047 a8 DIODE-SWATCHING 20V TAMA 1ONS 18480 1901-0047
AJCRR 1901.0047 ] DIQDE-SWIICHING 20V TEMA 10MS 28480 1801-0047
AJCRS 18080047 -] HODE-SWITCHING 20V 78MA TONS 28400 1961 D047
AJCR1! 1501-0040 1 DIQDE-SWITCHING 3OV BOMA INS DO-IS 1B480 1901.0040
AJCRI12 1903-0040 1 DIQDE-SWATCHING 30V BOMA, INS DO-25 28480 19030340
AJCR1Y 1HO1-0020 ] DIODE-SWTCHING 3OV BOMA INS DO-38 18480 190t -0040
AJCRI4 1901.0040 ] DIODE-SWITCHING XNV B0MA 2NS DO-35 28480 1501.0040
AJCRIS 19010040 ¥ DIODE-SWITCHING 3OV BOMA INS DO-18 28480 15010040
AJCRIS 1901-0040 ¥ DIQDE-SWITCHING 30V BOMA INS DO-35 28480 1001.0040
AXCALY T90T-0040 \ DIODE-SWITCHING 30V BOMA NS DO-138 28480 1501.0040
AJCALB 1910-0018 ] ] DICDE-GE 80V BOMA 1015 DO-7 28480 1910.0018
AYCA19 18010040 ] DIODE-SWATCHILS UV BOMA 2NS DO-36 18480 15Q01.0040
AJCRI0 1501.0040 ] DIODE-SWITCRING: WOV BOMA 2NS 0O-15 28480 1907-0040
AICAN 1901-0040 f OIODE-SWITCHING GV SOMA, 2NS DO-35 28480 150710040
AICR1I 1801.0040 1 DIOCE-SWITCHING IOV 50MA 2NS DO-35 18480 190710040
AJCR15 18010040 1 DIOCE-SWITCHING XV BOMA ZNS DO-35 28480 1901-0040
AJCA28 1901.0045 ] 2 DIODE - PWR RECT 100V 750MA DO- 19 28480 1901.0045
AJZR27 190100458 ] DIOOE-PWR RECT 100V TEOMA DO-29 28480 1901.0045
AJCRIB 1906-0042 3 ] DICOE-DUAL 1OV VF DXFF=1OMY 28480 1506-0042
ACAD 1801-0773 r 2 DIODE 18480 1901-0773
AICRIO 1901017 7 DIODE 18480 15010773
A2EL 9170-0029 3 ] CORE-SHIELDING BEAD 28480 9170-0029
¥
ALY B100-0870 3 2 INDUCTOR-FIXED CORE 47 OHM /4 W CARBON 28480 9100- 0670
AJL2 2100-0670 3 INOUCTOR-FIXED CORE: 47 OHM /4 W CARBON 28480 9100.0670
ALl 9100-2184 .1 2 INDUCTOA AF-CH-MLD 8 BUH 10% 105DX J8LG 28480 8100-2164
AJLS 8100-2264 -] INDUCTOA R¥-CH-MLD 8 BUN 10% 108DX 26LG 28480 9100-2184
AILS 9100- 1850 1 2 INDUCTOR RF-CH.-MLD 880U 8% 20X 45LG 28400 91001850
AlLe 9100-1850 ¥ INDUCTOR RF-CH-MLD 880UNH 5% 20X 45LG 218480 91001850
AIMPY 0174300803 F] 2 SHIELD-RESISTOR 18480 OV * (03
AIMP2 : 108-0037 4] 1 HEAT SIKK TO-18.-C5 18480 1208 0
AIMPI 1 108-0381 3 2 HEAT SIKK SGL TO-6/10-29-CS 13103 2226C
AlP2 1251-6048 1 1 CONNECTOR 10-PIN M POST TYPE 18480 12515046
AIP3 1251-8149 4 2 COMNECTOR 28480 11518149
AlP4 1281-614% 4 CONNECTOR 28480 12511143
A3QY 1853-0380 9 2 TRANSISTOR PP 51 T0O-82 PD=380MW 28480 1853-9380
AQ7 1855-0288 4 2 TRANWSTOR-JFET DUAL N-CHAN D-MOCE S1 28480 18550288
A 1853.0380 9 TRANSISTOR PNP SI TO. 92 PD=350MW . 18480 18520380
AJC4 1855-0268 4 TRANSISTOR-JFET DUAL N-CHAN D MOOE St 28480 18556-0288
AJQS 1854.0092 2 2 TRANSISTOR NPN 51 PD=2000MW FT=800MHZ JBABO 1854-0092
AJOS 1854.0628 [+ 2 TRANSISTOR NPN 5} TO-52 PO=8258MW o471 MPS-H17
AlQ7 18540628 4] TRANSISTOR KPN 51 TO-82 PD=S2BMW o71] MPS-ME7
AlQa 1854-0218 ) 2 TRANSISTOR NPN 51 PD=350MW FT=J00MMZ 0413 IN3IS04
AlQS 1853-0038 2 3 TRANSISTOR PNP 51 PO=310MW FT=280MMZ 28480 1883-0038
A3Qt1o 1884-0092 2 TRAMSISTOA NPN SI PO=200MW FT=800MH2 28480 18540092
Alars 18540215 ] TRANSISTOR NPN 51 PDeJ50MW FT2200MHZ o4713 283904
A3QR2 18583-0038 2 TRAKRSISTOR PNP 51 P J10MW FT2250MM2 18480 1883-0038
A3Q1l 1855.0387 ] 1 TRANSISTOR-UT P ON N 28480 18550387
A3Q14 1854.007 7 3 TRANSISTOR NPR S PO=J00MW FT=200MHZ 28480 9854-0071
AJQ8 1854-00 7 TRANSISTOR NPN 51 PO=J00MWY FT= 200Mhe 28480 18540071
A3Q18 1853-0018 7 1 TRANSISTOR PNP S) PD=200MW FTe 500MHZ 28480 185)-0015
AJar? 1353-0014 § 1 TRANSISTOR PNP 2N2906A St T0O-39 PO=S00OMW 04712 IN29QSA
A8 1354-007M ? TRANSISTOR NPN 51 PO=00MWY FT=~200MHZ 28480 1854-0071
AdQ19 1884-0788 1 ] TRANSISTOR NPN 2N2540 51 TD-18 PO=8OCMW o713 IN2540
AIQ2D 1683-0088 2 1 TRANSISTOR PNP SI PO=310MW FT= £0MMZ 2704 IN5087

See introduction to this section for ordering information
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Replaceable Parts

Model 1746A
Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C Mir Mfr Pant

Designator Number D |Qty Description Code Number
AlQ1t 18563.0038 4§ TRANSISTOR PP SI PD=310MW FT» 250MHZ 28480 1853-0036

AJR) 055886848 F 2 RESISTOR BO 2% BV MO TCrO= 180 28450 040e-8648

AJR2 0488-7206 1 1 RESISTOR B6 2 1% O6W F TC=Q=100 24548 C-1/8-TO-B8RL-F
AJR3 €058-8822 7 4 RESISTOR 090K 5% .125W F TCx0+50 48480 0458.8822

AJRA 0658-3229 1 2 RESISTOR 10K B% .128W F TCu02 100 03488 PMESS-1/8-10-1002.0
AJRS 0858.8822 7 PESISTOR 990K .B% .125W F TC=0250 18480 06488612

AJRS 08751011 L] 2 RESISTOR 100 1O% .1 26W CC TC=-270/ +540 onn agion

A3R? 06588-7214 t 1 RESISTOR 121 1% 06W F TC=0=100 24845 C3-1/8-TO-121R-F
AR7? 0698-7215 2 2 RESISTOR 132 1% .06W F TC=0=100 245458 C3-1/8.TO-133R.F
AJR7? 0688-7118 3 5 RESISTORA 147 1% O8W F TC=02100 24545 C3-1/B-TO-14TR.F
AJR7? 0833317 4 2 RESISTOR 162 1% .O6W F TO=0+100 24548 CI-1/8-TO82A F
AJR7 08sa-721a 5 2 RESISTOR 178 1% .08W F TC=02100 145468 €2.1/8-TO-178R-F
AJR? 0808-7219 ] : RESISTOR 198 1% O5W F TC=Q=100 24548 €3-1/8-TO-136R.F
AIRY 0488-7220 8 t RESISTOR 215 1% .08W F TC=0=100 14548 C3-1/8-TO-215R-F
AJRT 0898-T222 H T RESISTOA 281 1% .05W F TC=Q+100 14548 C3-1/8.TO-261R-F
AJR? 0688-T110 2 1 RESISTON 100 5% OSW F TC<02100 24548 €3-1/8-TOO-100R -}
AJRS Q887-224) ] 4 RESISTOR 220 10% 5W CC TC=0+882 o112t EA12a
AlRI 07587-0401 1} ? AESISTOR 100 1% 125W F TC=02100 24548 CA1/8-TO-10%-F
AIRIO 0598-1187 3 4 RESISTOR 19 8K 1% ,128W F TC=0z100 24548 C4-1/8.TO-1 942 .F
AJRIE 2100-0884 1 2 RESISTOR-TRMR 100 10% C TOP-ADJ V.TRN 28480 2100-0888
AJAL2 0684-1001 3 2 RESISTOR 10 10% .26W FC TC=-400/+500 onn caom
ARLI 028)-0478 ] 1 RESISTOR 4.7 5% .25W FC TC=-400/4+500 onn CBATGE
AJRI4 0757-0354 [+] 4 RESISTOR 53.1 1% J25W F TC=02100 24546 C4-1/8.TO.81R1-F
AIRIG 0te8-7328 2 2 RESISTOR 470 10% ,128W CC TC=-J30/4800 ornn 8B4T71Y
AJA1G O757-0304 0 RESISTOR B1.% 1% ,T25W F TC=O= 100 24548 CA-1/8-T0-BIRL-F
AJRY? 0688-3167 3 RESISTOR 19 4K 1% 115W F TC~0+100 24548 CA-1/8.T0-1982-F
AJR18 2100351 4 4 RESISTOR-TAMR 250 10% C TOP-ADJ 1.TAN 28480 21100-28
AJR19 21100-3531 4 RESISTOR-TAMA 250 10% C TOP-ADJ 1-.TRN 28480 2100-381
AJR20 0898-0002 7 -1 RESISTOR 484 1% 128W F TC=02100 24548 CA-1/8-TO-4840-F
AJA20 0757-00458 2 2 RESITTOR 10 1% N 2SWF TC=02100 24548 CA-5/8-TO-10RQ-F
AJA20 Q7870401 ] RESISTOR 100 1% .¥25W F TC=0=100 24848 C4-1/8.TO-100.F
AJRID Q7570410 1 4 RESISTOR 20% 1% .125W F TC=02100 24848 C4-1/B-TO-JOIR.F
AJR2) 0757-0413 L) 2 RESISTOA 392 1% .125W F TC=02100 24546 C4-1/8-TO-J92R-F
AJR20 0767-1102 0 2 RESISTOR 130 1% .125W F TC=-02 100 24548 C4-1/8-TO-T8L-F
AR 04098-8848 7 RESISTOR 80 2% SW MO TC 2150 28480 0608-8648
A3RT2 2100-2081 3 t RESISTOR-TAMA 200 10% € TOP-ADJ 1.TRN ma BIPRI00
AlR2I 0é98-8822 7 RESISTOR G900 5% 125W F TC=0280 18482 0680.8422
AJR24 0608-3329 1 AESISTOR 10K 8% .125W F TC+0=100 03888 PMEGSS-1/8.T0-1002.D
AJA2S 06?!—!612 7 RES!STOR 990K 5% .125W F 7C=02580 28480 0498-8022
AR2S 0687.2247 1 RESIFTOR 270K 10% .5W CC TE=0+882 0Nt 82241
A3R2? C878-1011 L] RESISTOR 100 10% . 115W CC TCw-270/+540 ann 11004 ]
AJRIS 06848-T216 2 RESISTOR 133 1% O5W F TC=02100 24848 CI-1/B.TOSIR-F
AJRIB 04as-7218 3 RESISTOR 147 1% 08W F TC=0=100 24845 C3-1/8-TO-Y4MM.F
AJR2B 0868-71Y7 4 RESISTOR 182 1% 085W F TC=0+100 24548 C3-1/8-10-182R.F
AJRI8 0658-T218 5 RESISTOR 173 1% .08W F TC-0+100 24848 €3.,/8-10-VAR.F
AIRIS 0757-D404 [+] RESISTOR 100 1% ) 25W F TC=02100 24346 C4-1/8.T0-101.F
AJRI0 0098-3167 3 RESISTOR 13 8K 1% 1 25W F TC=0=100 24846 £A-1/8-TO-¥962-F
AJR31 2100-0568 1 RESISTOR-TAMA 100 10% C TOP-ADJ 1-TRN 18480 21000668
ASR.'!I_ 2100-3212 8 L] RESISTOR-TRMR 200 10% C TOP-ADJ }-TRN 28480 2100-3212
ALY £498.0082 T RESISTON 444 1% J25W F TC Q=100 24548 €4-1/8.T0-4840-F
AR (688- M55 2 2 RESISTOR 004 1% 125W F TC=0= 100 4548 C4-1/8.TO-888R-F
AJAIS 07670400 2 2 RESISTOR 121 1% 128W F TC-Q2100 24548 €4-1/8.TO-121R.F
AJRIE 2100-3423 .3 2 RESISTOR-VAR CONTROL CF 260 10% LN oM TIVIGOAOR2BIL
AJR3? 0698-0682 ? RESISTOA 484 1% 120W F TC<C2100 24844 CA-1/8.TO-4840-F
AJR38 008841258 ? 2 RESISTON 943 1% . 125W F TOW0 100 24846 €4.7/8-TO-853R.F
AJR2I 0884-1001 3 RESISTOR 10 YO% 25W FC TC»~ 400/ +500 on <800 |
AJRAG 0757-0304 [+ RESISTOM 81 1 1% 325W F TC=O2 100 24548 C4-1/8-TO-8IR1.F
AdAL) 075710284 7 FH AESISTOR 150 1% 125W F TC=02100 24546 C4 1/8-TO-¥51-F
AJR4Y 0757-0338 4 1 RESISYOR 75 1% .115W F TOH0=100 14546 CA V/8-TO T8R0-F
A4 0668-7915 2 RAESISTCR AT 10% 125w CC TC=-220/+800 mn - BB4AYIY

AJRLL 0684.0272 ? 3 RESISTCA 1.7 10% 15W FC TC=- 400/ +500 [N F|] €82G .
AJA4S o771-043) 8 ? RESISTOR 322 1% .128W F T 02100 21848 CA-1/8-TO-J021.F
AJR4G 7100-0654 5 3 | PESISTOR-TAMA 500 10% € TOP AD 1.TRA 20180 1100.0654
AlR4? JIT-0104 Q RESISTORE1 ¥ 1% .125W F TCw- 2100 24548 C4-1/0-TO-81RY-F
AIRAS 0858.3157 3 RESISTOR 19 6K 1% 126W F YOm0 100 24548 C4-9/8.Y0-1941.F
AJRAG 2100-0684 ] RESISTOR-TAMR 500 10% € TOP-ADJ 1. TAN 18480 20000854

AIRSO 0757.0398 4 RESISTOR 75 1% T25W F TC=O=100 24548 Cd 1/8-T0- T5R0-F
AJRST 07570284 K RESISTGR 180 1% .1 I5W F TC+0=100 24548 C4-1'B.TO-15).F
A3AG2 08i4-2 1 7 ﬂ!&.’ﬂﬂ 27 10% 15W FC TO=- 400/ +500 onn f'S!?G‘\I
AJRSI 0752-0433 R RESISTOA 202K 1% 1200 F TCnO2 100 14548 CA-1/8.T0-3221-%
AJNS4 oeos 7218 3 RESISTOR T47 1% O8W P TC=02100 14548 €3-1/8-TO-T47R-F
AIRSS 0688 118 k| AESISTOR 147 L% OSW F TCnOL 100 JAS48 €I-¥/8-TO-T47AF
AJRES 0809 4425 7 RESISTOR 950 AN 4 25W F TC=02100 14548 C4-1/8-TO-383R.F
AIRST 0dos-J4a4 2 RESISTOR D68 1% .) 24W F TC=02100 <4548 C4-1/8.T0-868A.F
:L‘!Ml 2100-3212 8 RESISTOM-TAMA 200 10% C TOP-ADL 1.TAN 28480 2100-3212

AJASS 0d88-7228 7 2 RISIATOM 484 1% OEW F TCu(+100 . 24548 €3-1/8-TO-484R F

See introduction to thia sectivn for ordering information
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Model 1746A Replaceable Parta
Table 6-2. Replaceable Parts (Cont'd)
Reference HP Part C Mir Mfr Part
Designator Number D [Qty Description Code Number
AIR6D 0008.7228 ? RESISTOR 444 1% O8W F TC-0:100 24548 C3-1/8-TO-A64R F
AIRB) 2100-3433 5 RESISTOA-VAR CONTROL CP 260 $0% LIN 111 7AUIGOAORIBIU
AJRA2 0757-0403 2 RESISTOR 121 1% 326W F TC=02100 24548 €4-1/8-TO12IRF
R 0757.0411 2 3 | RESISTOR 332 1% .126WF TC=0:100 24846 C4 1/8.T0-322R.F
:Jangi 0757-0401 0 RESISTOR 100 1% 124W # TC-0=100 24846 CA-1/8-T0-100.F
AIREE 2100-0887 0 2 RESISTOR-TAMA 2K 1% C TOP.ADJ 1.TRN 28480 2100-0567
A3RES 0757.0401 0 AESISTOR 100 1% 125W F TC=02100 24548 C4-1/8.70.101-F
AIRE? 06583455 4 1 RESISTOR 281K 1% JZ8W F TC~02100 24648 C4-1/8.70:2612.F
47121 o 2 RESISTOR 4.7 10% 28W FC TC=- 400/ +700 on cBATN
S::: Wom.mu 8 8 RESISTOR 10K 10% 2BW FC TC=-400/+700 onn CBIOM
AIRTO 0757-0482 3 2 | RESISTCA JEK 1% 126WF TCr02100 24548 C4-1 8.T0-7502.F
Alan 06544721 0 RESISTOR 4 X 10% 25W FC TC=-400/+700 onn CB4I21
AJR72 0653-3181 g 3 | RESISTOR 383K t% $25W F 7C02100 24548 C4.1/8.T0.3832-F
AJRY3 CE84-1001 [} RESISTOR 106 10% 25W FC TC=-400/+700 onn cBION
A3A74 0757-1012 k] 1 RESISFOR 1.78X 1% 26W F 1C=0:100 24546 CB-1/4.T0-17B1-F
AJR7E 0698-3161 ] RESISTOR 38 3K 1% .1 26W F TC=02100 14548 C4-1/B-10-3832.F
AJR76 2100-3531 4 RES'STOA-TRVR 250 10% C TOP-ADJ 1-TRN 8180 2100351
ARy 2100-3631 + RESISTOA-TRMR 250 10% C TOP-ADJ 1.TAN 36480 2100-262t
A8 0498-0082 7 RESISTOA 484 1% 1 28W F TCeO: 100 24548 C4-178-T0-4840.F
AJR78 0757048 2 RESISTOR 10 1% 125W F TC+0+100 24548 C4.1/8.T0-10R0-F
AIRYB Q767-0410 1 RES:STOA JO1 1% .126W F TC 0100 24548 CA-1/B-TO-301R-§
AR 0810413 4 RESISTOA J92 1% .1268W F TC=0=100 24848 C4.1/8-T0.352RF
AJR?8 07871102 0 RESISTOA 180 1% 125W F TC=02100 24848 C4-1/873.181-F
A3RTS 21303212 [ RESISTOR-TAMR 200 10% € TOP-ADJ 1. TR 28480 3100:3212
ATRED 0767.029) 5 2 | RESISTOR 696K 1% )26V F TC=02100 15701 MFAC) /8- T0- 8151 -F
ARS) 07570417 8 2 | RESISTOREGZ 4% 128W F TC=02100 24846 C4-1/8.10-%62R-F
AInaz 0757-0443 o I RESISTOR 11K 1% .128W F TC=02100 24548 CA-1/8-TO-1102.F
AIR03 08984037 o 3 AESISTOR 46 4 1% VI5W F TG0 10D 14648 CA4.1/8-TO.46R4.F
AJRSY 0757007 ? 1 AESISTOR 1.33K 1% .126W F TC=02100 24548 C4:1/8-TO1INF
AJRas 06984037 [} AESISTOA 48 4 1% .125W F TC<0=100 24548 741/8.T0-A6R4.-F
AJRES 2100-0587 o RESISTOR-TAMR 2% 0% C TOP-ALK) 1-TRN 28480 HOO-0867
AJRe? 0757-0433 [ RESISTOR 3 32X 1% .125W F TC=02100 24845 C4:-3/8-T0-3321
A3RE8 0757-0200 3 [ RESISTOR 1K 1% Y 28W F TC=0:100 2446 C4-1/8-T0-1001.F
AJARY 07571084 -] 3 RESISTCT 1 ATK 1% .125W F TC+0=100 245846 C4-9/8.T0-1471-F
MRG0 2100-2212 8 RESISTOA-TRMA 200 10% C TOP-ADJ 1.TAN 18480 21003212
ARG DEA4-103) o RESISTOR 10K 10% 25W FC TC=- 400/ +700 L4131 CBI103t
RS2 06841031 5 RESISTOA 104 10% 25W FC TC=-400/+700 o121 c8103t !
Alpg) 0658-2181 9 RESISTOR 38 3K 3% .1 25W F TC=0+100 24548 C4-1/8-T0-3832.F
AJRS4 0684-2311 4 4 RESISTOR 3 3K 10% .25W FC TC=-400./+700 onn CBII
AJRIG 0484-1001 ] RESISTOR 10K 10% . 25W FC TC=-400/+700 ona CRIOM
AJRSS 0767-1054 ] RESISTOR 1 47% 1% .1 26W F TC=0~100 14848 C&:1/8.TO-1471.F
A3RS7 0684-103} 9 AESIETOR 10K 10% 25W FC TCx=-400/+700 ann caon
AIRSS 0654-1031 8 RESISTOR 10K 1O% .25W FC TC=-400/+700 onn CE103}
AdRag 06080082 ? RESISTOR 484 1% .125W F TC=0+100 24548 CA-1/8-TO-4840.F
ANRICO 01570478 9 1 RESISTOR 301K 1% 128W F TC=02100 24548 CA-1/8.10.301 4. F
AIRING 0757-0401 0 RESISTOR 100 1% .1 25W F TC*01 100 24548 CA-1/8-T0-10%.F
AIRI02 0884-1031 9 RESISTOR 10K 0% 25W FC TC=-400/+700 on cB1ed!
A3A10) 0767.0432 8 RESISTOR 3 J2K 1% .1 25W F TC-02100 24548 C3-7/8.T0 320F
AJR104 07870442 9 4 RESISTOR 10K 1% .V ISW F TC=0+100 14848 €4-3/8-T0-1002-F
AJR105 08843311 4 RESISTOR 3 3K 10% .25W FC TC=- 400/ +700 o2 [k F1]
AJRIDE 0757-0283 ] 3 RESISTOR 2K 1% .125W F 1C=0=100 24548 €4-179.70.2001.F
AJRIO? 0684-3321 4 RESISTOR 33K 10% .25W FC TC=~400/ +700 om2t a1
ASR108 0684-1031 8 AESISTOR 10K 10% 28W FC TC=-400/+700 o et
AIRIC9 07570280 3 RESISTOR 1K 1% 125W F TC=04100 24548 €4-1/B-T0-100% -F
AJR110 0787-0274 5 2 RESISTOR T 21K 3% .1 15W F TC=G+100 24548 CA-1/B IO F
AR11Y 0787.0280 3 RISISTOR 1K I% 125W F TC=0=100 24548 C4-1/8-T0-100* - F
AJANI2 07870114 .3 RESISTOR 1.21X 1% 125W F TC=02100 24548 CA-V/BTO- 12115
AR 0684731 4 RESISTOR 3 3K 10% 25W FC TCw- 400/ +700 (11T B3I
AJR114 0757-0290 5 RESISTOR 6.10K 1% .125W F 1C202100 | 19701 MFACT/B.TO-8151.F
AJR11B 0757.0283 3 RESISTOR 2K 1% 1 75W F T¢=0=100 24846 C4-178.T0-2001-F
AIRNIS 2100-0654 5 RESISTOR-TAMR 500 10% C TOP.ADJ 1-TRN 28480 2100-0854
AT 0757-0283 8 RESISTOR 2K 1% .F28W F TCnO2100 24548 C4-1/8.T0-2001 .F
AJRIIB 0187-0417 2 RESISTOR 562 V% .T25W F TC=02100 24548 C4-1/B.TO-68IRF
AJANg 0787.0280 a AESISTOR 1K 1% 1 25W F TCL0+100 24848 C4-1/8-T0-1001.F
AJATI0 04082180 ] 2 || RESISTOR 237 1%.125W F TC=02300 24845 C4-1/8.T0-2373-F
AIA120 C757.0430 8 1 RESISTOR 2.21K 1% .125W F TC~0> 100 24348 CA-1/8.TO-2201.F
A3mzi 0757.0442 ) RESISTOR 10K 1% .125W F TC=0+ 100 74548 C4-1/8-10-1002-F
AIRY22 07570200 3 RESISTOR 1X 1% .125W F TC<0=100 4546 C4-1/8-T0-1001.F
AJAI2I 06382150 [ RESISTOR 2.37% 1% .125W F TC=0=100 24848 €4-1/8-10- 2370
AJRI24 Q787-0442 9 RESISTOR 10X 1% 125W F TC~0=100 24548 C4-1/8.70.1002 F
AIRIS 04987006 7 2 RESISTOR 10 10% .VI5W CC TC=-120/+400 ona B31501
ARt 01186-7229 8 2 RESISTORBIE 1° O6W F TCm0=100 24548 C31/8-TO-B1IRF
AIRT2Y oras.Toes 7 RESISTOR 10 10% .$ 36W L O TCe~$ 10/ +400 o BRIOOT
AJR128 0838-7229 a RES!STOR 511 1% OBW F TC=0=100 24845 €3-1/8.TQ-B31R-F
AJR129 07676433 B RESISTOR 3.32% 1% .1 25W F TC=0>100 248458 C4.1/8.70-3321.F
AJR130 07870442 8 TESISTIR 10K 1% .125W F TC=0=100 24848 C4.1/8-T0-1002-F
AIR1I} 07570411 2 RESISTOR 332 1% .128W F TC-0+100 24848 C4.1/8.70-332R-F
A3R132 0688-4037 0 RESISTOR 43.4 1% .125W F TC=0= 100 24548 CA-1/8-TO-A8A4.F

See introduction to this section for ordering information
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Replaceable Parts Model 1746A
Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C Mir Mfr Panrt
Designator Number D |Qty Description Code Number
AJR13Y 07870433 8 RESISTOR 332K 1% 125V F TC~0+100 14546 C4-1/8.70-3321-F
AJRII4 07671034 : ] RESISTOR 1 47K 1% 125W F TCe02100 24548 C4-1/8-T0-1471.F
AlR1I6 07567-0482 3 RESISTOR 75K % .115W F TC=02100 24545 €4.1/8.T0.7602-F
A3R138 0658-2182 Q 2 RESISTOR 45 AK 1% ) I5W F TC=0+100 24548 C4-1/8.T0-4842.F
AIR13? 088402 ? RESISTOR 2.7 10% 25W FC TC=-400/+500 o n Ce27GY
AJR138 0658-3182 ] RESISTOR 48 4K ,% ) 26W F TC«0*100 24548 C4.1/8.T0. 484 2.F
AJA138 CI57-0418 T ] RESISTOR BES Y% 1250, - TC*Q=100 24548 C4£1/8-TO.501R-F
AJR1LD GIEY-0483 2 J RESISTOR 201K 1% .V 26W F TC-0+100 24548 C4-1/8-T0.3012.%
AJRTA CI57-041% 2 RESISTOR J32 1Y 128W F TC=02100 24548 C4-1/8-T0-332R-F
AJRT4d 07570440 7 ! RESISTOR 75K 1% 125W F 1C=0+100 24848 C4-1/8-T0-7501.F
AJR145 0693-7106 8 1 RESISTOA 21 6 1% OW F TCxQ=100 24545 €S 3-TO-2IR5-F
AJR14S 0688-1182 4 1 RESISTOR 14.7 1% O8W F TCuCe 100 24544 €3-1/8-T0-14RT-F
AJR14T 0757-0433 ] RESISTOR 3 32K 1% 126W F TC=02100 24546 C4-1/8-T0-2321.F
AIRT 0837-0035 ] 2 THERMISTOR DISC BX-QHM TC- -4 4%/C-DEG 28480 0837.0038
AIPT2 0837-003% ] THERMISTOR DISC 6X-OHM TC=-4 4%/C-DEG 28400 0837.0038
AdS1 1011508 -3 1 SWITCH-PUSHBUTTON 4 STATIONS 18480 3011906
AJUs 1820-1618 :] ] IC GATE TTL L NAND QUAD 2.INP 27014 DM74LO0N
A3U2 1820-05048 [s] 2 IC FF TTL L O-TYPE POS-EDGE-TRIG 27014 DMTALTAN
A) 1820-1168 [+] 1 IC GATE TTL LS NAND QUAD 2.INP 01298 SNTALSOIN
AJu4 1820-04848 0 IC FF TTL &, D-TYPE POS-EDGE-TRIG 27014 DM74LT4N
AJVR) 15023082 g 1 DIODE-ZNR 4 84V 5% DO-35 PO AW 20480 1802-3082
A3VR2 1902.3234 3 1 CIODE-ZNR 19 &V &% DO-I5 PO= 4 20480 1802-3234
ASVRI 1802-0072 1 1 DICDE-IKRA 7 BTV 2% DO-I5 PDs AW 28480 9070072
AJVR4 1802-3127 ] 1 DIODE-INR B 06V 1% DO-38 PD= AW 28480 "01-3137
AJVRS 1802-0041 4 1 DIC",E-ZKR B.11V B% DO-25 PDw 4W 16480 19020041
AJVRS 1902-3002 3 ) MODE-INR 237V 5% DO-7 PO= 4W TC=~ 074% 28480 1902-3002

AW ! 0174081817 ] L] CABLE ASZ MBLY-COAX 18480 Q17408181

. AW 1200-0628 7 4 SOCKET-iC 4-CONT 4P DIP.SLDR 28480 1200-0838
ANV 1200-0838 7 SOCKET.IC 4-CONT DIP DIP.SLDA 28480 1}¥0.0638
A3 1200-0618 7 SQCKET-IC 14.CONT QIP DIP.S5LDR 28480 1200-0838
AAUL 1200-0838 7 SOCKET.IC 14.CONT DIP DIP.SLDR 28480 $1200-0838
A5 01745-565603 4 1 VERTICAL OUTPUT 80ARD ASSEMELY 28480 01745-68503
ASCH 01%0-0029 2 L] CAPACITOR-FXD 1PF £10% BOOVDC 71 DIOX 28480 0150.002%
A2 0180-2066 ] 4 CAPAC.TOR.FXD DIUF +80-20% Y00VOC CER 28480 0180.2085
AR Q111-0480 ? ] CAPACITOR.V TRMR-CER 1.8FF 100V PC-MTG 28480 0121.0488
ABC3 C180-3587 Q 1 CAPACITOR-FXD 10PF 28% 100VDC CER 0230 18400 0180-38487
ASCA 0180-2085 8 CAPACITOR-FXD CIUF +80-20% 100VDC CER 18480 0180.2045
ASCS 0160-2088 L] CAPACITOR-FXD OIUF +80-20% 100VDC CER 28430 01602085
AST4 0180-2255 3 2 | CAPACITOR-FXD 2 JUF220% 20VDC TA 28480 071602288
~SCT 0180-2248 k] CAPACITOR. FXD 2 QUF 2 20% ZOVDC TA 28480 0180 2285
ASCH 0180-3850 2 1 CAPACITOR-FXD OTBUF =10% S8OVOC CER 28480 0160-3860
ASCY 0160-3799 o 2 CAPACITOR-FXD 1BPF 210% 100VOC CER 16480 0180-37589
ASC1O 0180-1888 2 1 CAPACITOR-FXD 2Y9F 28% 100VDC CER 0230 218480 0180-1549
ASCIO 0180.3647 ? 1 CAPACITOR-FXD 22PF £8% ,JVDC CER 0430 13480 01801647
ASC1Y 0. 0285 3 ¥ CAPACITOR-F)D 8BPF +10% 200vDC CER 28480 0180-3651
ABC12 0180-3654 4 ¥ CAPACITOR-FXD 130PF 210% tO0VDC CER 28480 01603854
ASCID 0180-02¢9 5 L CAPACITOR-FXD ' F+50~10% 1BOVDC AL b&286 WDI106G1500A2 -
ABC14 01603799 [¢] CAPACITOR.FXD 1BPF 10" 100VDC CER 18480 0180-2789
ASCYS 0160-2085 ] CAPACITOR-FXD OTUF +80-20% 100VDC CER 28480 0160-2065
ASC17 0180-3848 [+] 1 CAPACITOR.FXD 3 27K * BPF 100VDC CER 28480 01603848
ASC18 0180 480 3 2 CAPALZITOA-FXD 4700PF =10% 100VDC CER 18480 01604811
ASCI19 0160-48731 3 CAPACITOR-FXD 4TOOPF 1% 100VDC CER 18480 0180-481)
ASCI0 0180521 .} 1, CAPACITOR-FAD IUF 250VDC P.C 28480 O180-6211
ASLY siouzssa a 2 IMDUCTOR BCAH 6 25% X 28LG 0=35 2848G 9100-1598
ASL2 9100-2257 ] 2 INDUCTOR RF-CH-MLD B20NH T0% 1050DX 261G 28480 #100-2257
ASLY 9100-2257 L] INDUCTOR RF-CH-MLD 8 200H 10% . 1OSDX. 250G 28480 8100-2257
ABLA 9100- 20wy ] INDUCTOR BONH 6 28'% X. 260G 0=35 18480 9100-2538
ASLS 9100.2249 ] 2 INLUCTOR RF-CH-MLD 150NH 10% .1060X 260LG 18480 9100-2245
ASLS 9100-2249 [} INDUCTOA RF-CH-MLD 180KM 10% . 1080X 260G 18480 B100-2249
ASLY? 9100-1280 |} 2 INDUCTOR RF.CH-MLD 180NH 10% 1050 246LG 28480 9100-2280
AS5LB 23002280 9 INDUCTOR RF.CH-MLD 1BONH 10% 1050X 261G 28480 5100-2280
AELY #100-2258 7 1 INDUCTOR RF.CH-MLD 1 2UH 10% ' JBDX 18LG 28480 85100-2258
ASMPY G1740- 20608 8 t HEAT SINK-V OUTPUT 28480 01740- 20808
ASQY 1883-054 7 2 TRANSISTOR PNP SI TO-92 PO=3B0MW 18480 1853-0054
ASQ2 1853-0073 1 2 TRANSISTOR- HP SPEC PLS P S. 28480 18530473
ASQ) 18583-0!84 7 TRANSISTOR PNP 51 TO B2 PU=250MWY 8480 1853-0354
ASQ4 1853-013 ] TRANSISTOR- HP SPECPLS P S, 28480 1853-0473
ASRY 0594-4399 7 2 RESISTOR 88.7 1% 125W F TC=0=100 24548 C4-1/4-TO-8BAT-F
ABR2 a757.0734 2 2 RESISTOA 1.21K 1% 25W F TC02100 28480 01570734
ABR3 a752.0M113 3 | RESISTOR 221 1% 2BW F TC»O=100 24548 C8-1/410.229RF
ABR4 07570734 2 RESISTOR 1.21K (% 25W F TCa0=100 28480 07870734
ASRS 08594399 7 RESISTOR BA.7 1% 125N F TC=(12 100 24848 CA-1/8-T)-88R7.F

i
See introduction to this section for erdering information
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Mod -t 1746A Replaceable Parts
Table 6-2. Replaceable Parts (Cont’d)

Refersnce HP Part c Mir Mir Parl |
Designator Number D |Qty Description Code Number
ALRS 0&88-7008 7 1 RESISTOR 10 10% 126W CC TC=-1 20/ +400 onn [-[:3]2 0]

ASRY oses- 101 -3 1 RESISTOR 3100 10% .25W FC TC=-400/ + 800 [s}1 ¥4} ceonl

ASRE 07570435 ] 1 RESICTON 3 92K 1% .1 28W F TC=G*100 J4548 CA-1/8-T0.3321-F
ASRS 0690-0083 8 2 RESISTOR ¥ 86K 1% 128W F TC=02 100 145458 CA-1/8-T0-1061.F
ASR10 06841001 3 2 RESISTOR 10 10% .26W FC TC=-400/+500 oH €ao0r

ASRTY 0767.0438 ] RESISTOR 3 92K 1% .115W F TC=0= 100 14548 C4-1/8-T0-3521-F
ABR12 0884.1003 3 RESISTOR 10 10% 25W FC TC=- 400/ +500 o CB100Y

ASR1D 04858-0083 8 RESISTOR ) S€K 1% 125W F TC-0+100 24548 CA-1/8.TQ-1961.F
ABR14 07870337 3 2 RESISTOR 689 ¥% VI5W F TC=0+ 100 24548 C4.1,8.TO-58Rt.F
ASRS 05084425 Q 2 AESISTOR ) 64K 1% 128W F TC=100 2448 €3-1/8-TO-1541.F
ASRIS 06084426 [+ RESISTOR T BAK t% .125W F TC=O+100 245458 C4-1/B-T0-1641-F
ASRI? 0, Ty 3 RESISTOR 68 % Y% .125W F TC=0+ 100 24548 C4-1/8-TO-88R1-F
ASRIB 075870228 ¥ ] AESISTOR 5 00K 1% 1 2E8W F TC=0=100 19701 MFALE/8-TO-0008 .5
ASR1S 2100-2218 Q 2 RESISTOR-TAMR BK 10% C TOP-ADJ 1.TRN 73118 B2PRSBK

ASR20 2100-1788 8 3 RESISTOR-TAMR BOO 10% C TOP.ADJ 1.TRN 73338 BIPRSOG

ABR2T OPS7.0400 ] ¥ RESISTOR BO 5 1% .125W F TC=0+100 14848 C4-1,8-TO-B0R9-F
ASA21 Q7570401 o 2 RESISTOR 100 1% N 25W F TCw Q100 T4548 C4-1/8.TO-101.F
ABR2E Q757 0401 [+ RESISTOR 100 1% 125W F TC=0=100 24546 CA-1/8-T0-101.F
ASR22 2100-.218 0 RESISTOR-TRMA BK 10% C TOP-ADJ 1-TRN 73128 BIPASK

A5R23 0498.6435 [} 1 RESISTOR 2 81K &% O5W F TC=Q=100 28480 06386425

ASR23 0838.7248 B ] RESISTOR 2 .'.l"ﬂ( 1% OBW F TC=02100 14548 C3-9/B-T0- 2271 .F
ASR23 04650.7280 5 2 RESISTOR JBIK 1% OSW F TC=(+100 24548 C3:1/8-TO-380VF
ASRI3 0888-7250 ] RESISTOR J BIX 1% DSW F TC=0=100 24548 C11/8.10-28201F
ABR23 08607252 7 3 RESISTOR & 84X 1% O5W F TCr02100 24548 €3-1/8-T0-48481 F
ASR23 0808-7252 t RESISTOR & 84K 1% 08W F TC=0+100 24548 C3-1/8-T0-4841F
ABR12 0498-72%2 7 RAESISTOR 4 84K 1% O&W F TC=G2100 24548 CI-1/B-T0-4841-F
ABR24 2100-1768 9 RESISTOR-TAMR 500 10% € TOP-AD.) T-TRN 73128 82PREOG

ABR2S 100-1788 ¥ RESISTOR-TAMR BOO 10% € TOP.AD) 1-TAN 73138 82PRE0Q

ABR16 Q1870720 ] 1 RESISTOR 247 1% 26W F TC=02100 14548 CB-1/4.T0-243R-F
ABR2F 0767-018 ] 2 RESISTOR 422 1% .125W F TC~0=100 245848 C4-1/8-T0-42R2.F
ASR28 0767-0318 8 RESISTOR 42 2 1% _125W F TC=02100 24548 CA-1/B-T0-42R2-F
ASR29 OIS7-0481 2 2 RESISTCR 88.1K 1% 128W F 10«0+ 100 24545 C4-1/B-TO-88Y2.F
AS5R30 Q1570481 2 RESISTOR 881K 1% 128W F TC=0+100 24848 C4-1/8-T0-8812.F
ASRI1 0670280 3 ] RESISTOA 1K 1% .128W F TC«Q=100 24545 £4-1/8-T0. 1001-F
ASUY 1M4 08005 ] 1 IC- OUTPUT AMPLIFIER 218450 1NAS BOOG

ASVRY 19023069 o 1} DIODE-INR I B3V 5% DO-I5 PO~ 4W 18280 1802-2058

ASVR2 18021392 0 2 DIQOE-INR 30 OV 2% DO-35 PO~ AW 28480 1802-3392

ASVRI 1802-1392 [+] D!'00E-INR 30 OV 2% DO-15 PD= 4W 20480 18019392

ASNAY 1251-6137 0 . | CONKECTOR 28480 1251-8137

A7 01r742- 684518 9 1 HORZONTAL MOTHERBOARD ASSEMBLY 18480 01743-68518

ATCY 180-3589 1 1 CAPACITOR-FXD 27PF :5% 100VDC CER 0230 218480 Q1680-2549

ATC2 0180-2065 -] 6 CAPACITOR-FXD OIUF +80-~20% 106YDC CER 218430 01802088

ATCI 0140-0202 2 1 CAPACITOR.FXD 1EPF 25% BOOVDC Mot 138 OMIBC1 80005000 VICA
ATCA 0150-0070 3 1 CAPACITOR FXD Q2UF +20% B00VDC CER 28480 0T80-0070

ATCS 0140-0158 3 1 CAPACITOR.FXD 150PF 25% J00WDC MICA 72128 OMI15F1810300WYICR
ATCS o180-3018 ] 1 CAPLCITNR.FXD D4TUF £10'% 1OONDC CER 18480 0163-2318

ATCT 01602058 -] CAPACITOR-FXD OVUF +80-20% JOONDC CER 18480 0180-2058

ATCA Q1B0-00 4 ) CAPACITOR-FXD ATPF +5% BOOVDC 11 DIOX 18480 Q1600021

ATCD 018020558 9 CAPACITOR-FXD O1UF +B0-20% 10OVDC CER 28480 018020858

AICID 0140-019) [+ 2 UAPACITOR-FXD 8IPF +8% JOOVDC MICA TN OMISERZ00300WVICR
AICN 0180- 3443 1 1 CAPACITOR-FXD TUF +B0-20% SOVDC CER 28480 Q180-3442

AICI2 0180-2088 9 CAPACITOR.FXD O1UF +80-20% 100VDC CER 18480 0180-2085

AICY3 0180.0158 8 1 CAPACITOR-FXD JIUF £ 20r% 35VDC TA 58289 1500334 X003842
AICT4 0180-2204 [+ 2 CAPACITOA.FXD 100PF 28% J0OVDC MICA 18480 0180-2204

AJC1B 0180- 2088 9 CAPALITOR.FXD QVUF +80-20% 100VDC CER 184380 01602065

AIC18 0180-20868 9 CAPACITOR-FXD OTUF +80-20% TOOVDC CER 18480 01860-2068

AJCVT 01400204 4 1 CAPACITOR.FXD 47PF +5% SOONDC MICA 12118 DM15E4 70J0800WVICA
AlCia 01400193 [+] CAPACITOR-FXD B2PF 8% JOONVDC MICA 72136 DrAVSERIDJQIOOWVICR
AIC18 D160- 3085 ] CAPACITOR-FXD 0TUF +80-20% 100VDC CER 5480 01302065

ATCI0 01802085 ] CAPACITOR FXD OVUF +80-20% 100VDC CER 18480 G180 2048

ATC2) 0180- 2055 ] CAPACITOA.FXD QIUF +80-20% S0OVDC CER 18480 9180-20868

ATC22 180-2065 -] CAPACITOR-FXD OTUF +80~-20% 10VDC CER 18480 9160-2065

AIC2] Q180-1748 ] 2 CAPACITOR-FXD 1BUF£10% 2IVDC TA L8189 18001 88X902082
ATC24 01601065 9 CAPACITOR-FXD DIUF +80-20% 100VDC CER 28480 Q1802088

ATCLS 01802048 -] CAPACITOR-FXD QIUF +80-10% 100VDC CER 28480 G180-2085

AICI8 0180-2065 ] CAPACITOR-FXD .01UF +80-20% 10VDC CER 840 01602088

AIC2? 0180-20865 - ] CAPACITOR-FXD O1UF +80~20% 100VDC CER 28400 01602088

ATC28 0180-0108 ;] 1 CAPACITOR-FXD BOUF220% SVDC TA 4283 1500682000682
ATC23 0150-27%8 2 CAPACITOR-FXOD OIUF +80-20% 10VOC CER 84560 0160-2086

ATCO 0180-20858 -] CAPACITON-FXD D1UF +80-20% 10(NDC CER 28430 01802085

ATCH 0180-0219 7 1 CAPACITOR-FXD JIUF£10% 10VDE TA 882¢5 1500336x901082
ATCH2 0160-2N3% g <APACITOR. FXD QTUF +80-20% 100VDC CEA 78480 G180 2065

AIC3] 0180 5 43 5 CAPALITON-FXD 15UF £10% ZINDC TA 8209 1500168X902082
AlCI4 Q80206 ] CAPALITOR-FXD QIUF +80-20% YOOVDC CER ‘5480 t 01502055

AYCIS 016020858 [ ] CAPACITOR-FXD Q1UF +80-20% 100VDC CER 8480 01802085

See introduction to this section for ordering information
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Replaceable Parts Model 1746A
Table 6-2. Replaceable Parts (Cont'd)
Relerence HP Part C Mir Mir Part
Designator Number D ! Qty Dascriptien Code Number
A8 0160-2065 -] CAPACITOR-FXD 01UF +8C -20% 10OVDC CER 18480 0180-2065
ATCT 0180-2088 8 CAPACITOR-FXD 01UF +80-20% 10OVEC CER 28480 01602085
ATCI8 0180-2068 ] CAPACITOR.FXD OVUF +80-20% 100VDG CER 28480 0180-2065
ATCIS O180-2086 -3 CAPACITOR-FXD OIUF +80-20% TOOVDL CER 28480 01591055
ATOV; 0160-2188 1 2 | CAPACITON.FXD 20PF +5% 30OVDC MiCA 28450 0160-2188
ATCA1 0180-2108 1 CAPACTTOR-FXD 20PF £5% 300VOC MICA 28480 0180.2188
ATCA2 0180-2197 0 1 | CAPACITOR-FXD 10PF 25% 300VDC LAICA 28480 0160-2137
ATCA3 0180-1204 0 CAPACITOR-FXD 100PF 26% JOOVDC MICA 28480 0160-2204
ATCAL 0180-2068 9 CAPACITOR-FXD OIUF +80-20% 100VDC CER 18480 01602065
ATCABR 0180-2065 8 CAPACITOR-FXD O1UF +80-20% 100VDC CER 28480 0160- 2068
ATCAS 0140-0198 ] 1 CAPACITOR.FXO 200PF 25% J00VOC MICA 71138 DMIBF201J0300WVICR
ATCAT 0160-2068 8 CAPACITOR-FXD OTUF +BO-20% 100VDC CER 28480 0160.2085
ATCRY 1501.0378 ] 1 TIODE-GEN PRP 35V SOMA DO-33 28480 18030378
ATCA2 19010040 ) 18 DIQDE-SWATCHING 3OV B0MA INS DO-18 28480 180%-0040
ATCR3 19080040 1 QIGDE-SWITCHING 2OV BOMA. 2NS DO-35 28480 1801-0040
ATCRA 19010040 1] DIODE-SWATCHING 30V BOMA INS DO-35 28480 19071-0040
AJCRS 19010040 i DIODE-SWATCHING 30V BOMA INS DO-28 18480 1801-0040
ATCRS 19601.0040 1 DICNE.SWITCHING 30V BOMA INS DO-2S 28480 150).0040
AYCR? 1901.0040 1 DIOCE-SWITCHING 3OV BOMA 2NS DO-35 26480 15010040
ATCRE 1901.0040 ) CIOOE-SWITCHING 30V BOMA 2NS DO.35 28480 19010040
AICR3 $3901-0040 | DICDE-SWITCHING 30V SOMA 2NS DO-25 28480 1901-0040
ATCR10 15010060 J 1 DIOOE-SWITCHING BOV 200MA INS DO-35 18480 12010080
ATCAN 19010040 ] DIOOE -SWATCHING 30V SOMA 2NS DO-15 18480 1901-0040
AJCAL2 1901-0040 ] DICOE-SWATCHING 3OV SOMA INS DO-35 18480 19010040
ATCRT) 19010040 ! DIODE-SWITCHING 30V SOMA ZNS DO.75 284€0 18010040
ATCA1A 1601.0040 1 DICDE-SWATCHING 30V BOMA. NS DO-35 218480 15010040
AICRIS 1910-0018 0 1] DIOOE-GE 80V 8OMA TUS DO-7 28480 18100018
ATCR18 1901.0040 1 DIGDE-SMITCHING 3OV BOMA INS DO-38 28480 1901-0040
ATCRY 18010040 1 DICUE-SWATCHING 1OV BOMA INS DO-35 18450 1901.-0040
ATCR22 16010040 1 DIODE-SWITCHING 30V BOMA 2NS DO-35 28480 1901.0040
AJCR2) 16010040 1 DIOCE-SWITCHING JOV BOMA INS DO-3% 28480 19010040
ALY 9140.0108 3 F INDUCTOR PF-CH-MLD 8 2UH 30% 28480 8140.0108
ATL2 9140-0008 1 3 INDUCTOR RF-CH-MLD TUH 10% . 1&480X 385LG 18430 9140-0098
A3 9100-1813 ] 2 INDUCTOR RF.CH-MLD 470NH 20% 2B4B0O 8100-1813
ATLA 91400008 ' INDUCTOR RE-CH-MLD TUH 10% .1860X 285LG 26480 9140.0096
ATLE 9140-0105 3 INDUCTOR RF-CH-MLD 8 2UH 10% 18480 9140 MO5
ATLS 8140-0008 1 INDUCTOR RF-CH-MLD 1UH 10% .184DX 385LG 28480 B140-009#
AN? 91001813 8 INDUCTOR RF-CH-MLD 470N H 20% 28480 9100-1811
ATEY 9170-0028 3 h: ] CORE-SHIELDING BEAD 2B4BO B170-0029
ATEZ #170.0029 3 CORE-SHIELDING BEAD 28480 9170-0019
ATEQ 91700029 3 CORE-SHIELDING BEAD 84580 8y10-0029
ATES 8170-0029 3 CORE-SHIELDING BEAD 28480 9170-0029
ATES 9170-0029 3 CORE-SHIELDING BEAD 78480 9170-6029
ATES 9170-0029 3 COHE-SHIELDING BEAD 28480 9700029
ATE? 8170-0029 3 CORE-SHIELDING BEAD 28480 21700029
ATEB 91700029 3 CORE-SHIELDING BEAD 284p7 B170-0029
ATES 8Y70-0029 3 * CORE-SHIELDING BEAD 28480 B8170-0079
ATMPY 0180101204 7 t | BRACKET-ANGLE 28480 07801.01206
ATMP2 CI80-0744 ] »n SPACER 000 053 28430 03800744
AIP2 1251-8000 ] 2 CONKECTOR 15-PiN M POST TYPE 28480 $ILY- 8009
AIP3 12515348 1 ¥ CONKECTOR 1O-PIN M POST TYPL 28480 1283-5348
ATP4 12518144 :] 1 CONNECTOR 18480 1251.8144
ATPS 1251.6012 0 1 CONNECTOR 8-PIN M POST TYPE 218480 1161.8032
ATPS 1251.6009 5 CONNECTOR 15-PIN M FOST TYPE 18430 11518009
ATP? 12518148 1 ) CONNECTOR 28480 1251.8148
ArQ) 18540215 1 8 TRANSISTOR NPN S PD=3IS0MW FT=200MHZ 04713 INIS04
A7Q2 1854.0092 2 9 | TRANSISTOR NPN SI POR200MW FT+800MHZ 28480 1884-0082
A7Q3 1854.0002 2 TRANSISTOR NPN 5) PD=200MW FT«800MKZ 28480 18540092
ATG4 1856-0061 1 f TRANSISTOR J.FET N-CHAN D-MODE 5 28480 1855-008)
ATQS 18840002 2 TRANSISTOR NPN 51 PD=200MW FT=800MRHZ 18480 1854-0092
ATQ8 1864.0218 1 TRANSISTOR NPN 51 PD=350MVY FT300MHZ 04713 IHI904
ATQ? 1853.0380 9 3 TRANSISTOR PP SI TO-82 PD=I5S0MW 28480 185>-0380
A7T08 1853.0260 8 TRANSISTOR PP 51 TO-82 PD~J50MW 28440 18530380
AlQS 1853-0354 7 3 TRANSISTOR PNP 51 T0-92 PD=350MW 18480 1852 03564
ATQY0 1853-0064 7 TRANSISTOR PNP S TO-02 PO=380MW 28480 1853 0354
Aan 10530384 7 TRANSISTOR PNP 51 T0.52 PD~350MW 28480 1883.0354
ATQiz 1853-0330 ] TRANSISTOR PNP 81 TO-92 PD-=150MY 28480 | 1883.0380
ATQr3 1883-000¢8 2 [ TRANSISTOR PNP §1 PUa10MW FT= 280MM2 28480 1853-00368
ATQI4 18453 0038 2 TRANSISTOR PNP SI PO=3 1 OMW FT=250MMZ 28480 / 1853.0038
ATNS 1854-0071 7 3 TRANSISTOR NPM 51 PO=J00MW FT=200MHZ 28420 - 1854-0073
ATGSS 1354.0083 s 2 | TRANSISTOR NPN I 7062 PD=310MW 04713 MPS-ALS
AlQ1? 1854-0071 7 TIANSISTOR NPN St PO=IOOMW FT=200MHZ 218480 1854-0071
Arata $054.0583 ] TRANSISTOR NPN 5) TO-82 PDe310MW 04753 MPS-AYE
A7Q19 1853.0036 2 TRANSISTOR PAP 51 PL-310MW FT= 250MHZ 28480 1853.0036
A0 1853-0038 2 TRANSISTOR PNP S1 PD=310MW FTa280MHZ 18480 1853-0036
See introduction to this section for ordering information
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Model 1746A Replaceable Parts
Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part c Mir Mir Part

Designater Number D |Qty Description Code Number
ATQ1 18530038 b TRANSISTOR PAP 51 PDa310MW FT+250MMZ 28480 1853.0036
A7022 1853.0015 7 1 TRANSISTOR PNP 51 PD=200MW FT=800MHZ 28480 1853-0015
A7023 1854-0215 ) TRANSISTOR NPN 51 PRA350MW FT<I00MMHZ 04713 INIB04
A7024 1854.0092 2 TRANSISTOR NPN 58 PO=200MW FT+BOOMMNZ 28480 1854.0092
A7Q15 1854.0092 2 TRANSISTOR NPN St PD=200MW FT= 600MHZ 18480 1854-0092
ATQ6 1853-0036 2 TRANSISTOR PP 51 PO=3TOMW FT+250MH2 18480 1853-0038
ATQ2Y 1864.0118 1 TRANSISTOR NPN S PO=350MW FT= J00MMZ 04713 INIB04
AT028 1854.0715 1 THANSISTOR NPN 51 PD=J50MW FT= 300MH2 04713 INJS04
A7029 1884.0002 2 TRANSISTOR NPN 51 PD=700MW FT=800MHZ 28480 1854.0087
AT030 1854.0092 2 TRANSISTOR NPN St PD=200MW FT=600MHZ 28480 1654-0092
A0 1864.0215 ' TRANSISTOR NPN SI PO=JS0MW FT=300MMZ 04713 INIF04
ATQ32 1864 0215 ’ TRANSISTOR NPN St PD=3SOMW FT=300MHZ 04713 IN3B04
A7033 1854.0215 ) TRANSISTOA NPN St PD=350MW FT=300MHZ 04713 INJ304
A7Q34 1864-0092 b TRANSISTOA NPN St PD=200MW FTe800MHZ 28480 1854-0092
A7Q38 1854.0071 ? YRANSISTOR NEN St PO=I00MW FT=200MHZ 28480 t854.0071
A7037 1554.0002 2 TRANSISTOR NPN 51 PD>200MW FTe800MHZ 28480 1854.0092
A7R1 04983118 . 3 RESISTOR 439K % .128W F TC+0= 100 28480 04983218
ATR2 0898-321% 4 RESISTOR 499K 1% .125W F TC0+100 28480 0698.3218
ATR3 0757-0478 3 t RESISTOR 301X 1% .125W F TC+G+100 24848 C4.1/8-T0-301-F
AZR4 0757-0488 1 2 RESISTOR 750K 1% .125W F TC+G=10C 28480 07570486
ATRS 0757.0421 4 F RESISTOR 825 1% .115W F TC+0100 4548 C4-1/8.T0-B25R-F
ATRG 0767.0223 8 2 RESISTOR 2K 1% 125W F TC=0+100 24548 CA4-1/8-10- 100V-F
AT 0757.0418 9 2 RESISTOR 615 1% .VI8W F TC=02100 24848 CA-1/8-T0-819R-F
ATRB 06884.4721 [} 7 RESISTOR 4 TK 10% 25W FC TC=-400/ +700 an CBAT2Y
ATRS 08822711 4 2 RESISTOR 270 10% 25W FC TC=~400/+600 onn ce2?71t .
ATRID 0684-1061 5 [ RESISTOR 10M 10% 25W FC TC=-500/+1100 onn £B1081 v

¥
ATR1T 0698.3215 ] RESISTOR 495K 1% 125W F TC=0=100 78480 ©688-3215
ATAI2 08831505 o s RESISTOR 15 B% 2EW FC TC#-400/+800 onn CBIS08
ATR13 O757.0488 ) RESISTOR 750K 1% 125W F TCr0+100 18480 Q757-0488
ATRI4 0484.-8a11 3 H RESISTOR 680 10% . 25W FC TC - 400/ +800 ona casaty
AIRIS 06ad. a1 3 RESISTOA 880 10% .28W FC TC=- 400/ +800 enn cosgty
ATRIS 06B4-4721 0 RESISTOR 4 7K 10% .25W FC TC = - 400/ +700 0121 CBAT
ATR17 0634.4721 0 RESISTOR 4 7K 10% 25W FC TCm~400/+700 ony B4y
ATR18 0634-1011 8 3 RESISTOR 100 10% 26W FC TC=-400/+500 onn CBION
ATRIS 0684.711 . RESISTOR 270 10% 25W FC TCw- 400/ +800 onn cBIIN
ATRI0 2100-3381 [} 2 | AESISTOR-TRMA 500 10% C SIDE-ADY 1.TRN 18480 2100-3381
ATR2S 2100-344 [ 1 RESISTOR-VAR CONTROL, P 50K 10% LIN onat FIUANDARPSOIU
ATR22 0757.0432 [ 5 RESISTOR 3 31K 1% .Y 25W F TC=0+100 24548 CA-1/B.70-331.F
ATR13 0898-3446 3 8 | RESISTOR 383 1% 125W F TC02100 24548 C4.1/8-T0-383RF
ATR24 04844721 0 RESISTOR & 7K 10% .25W FC TC=- 400/ 4700 onh CBAT2Y
ATR2S 0684.1011 5 RESISTOA 100 10% 15W FC TCw-400/ +800 ot caIoNn
AJRZS 0858-341) 8 3 | DNESISTON 28.7 1% )26W F TC=02100 03868 OMESS.-1/8.T0-2BRT.F
AIR27 0488343 8 RESISTOR 20.7 1% .128W F TC=0+100 03868 PMESS-1/8-T0-2BRY-F
AZRZ8 0757.0427 o 3 | RESISTOR 16K 1% 125W F TC=02100 24548 €4.1/8-10-1501.F
A7R29 0757-0281 4 2 RESISTOR 2. 74K 1% . 25W F TC=0:100 24645 C4-1/B-T0-1741.F
ATRYD 0757-0468 7 2 | AESISTOA 110K 1% JISW F TC=02100 4546 C4-1/B-10-10Y-F
ATRIT 0757.0488 3 ' RESISTOR 909K 1% .125W F TC-0=100 28480 0757.0488
ATRIZ 06844701 s 3 | RESISTOR 47 10% 25W FC TCu- 400/ 4500 on CBA70Y
ATRI3 ©884.270% 2 2 RESISTOR 27 10% 26W FC TC=-400/+500 o1 CB2IO
ATR3A 0757.0433 8 RESISTOR 3 32K 1% 125W F TC=0+100 24548 C4-4/8.T0-2321-F
ATR3S 0757.0471 8 RESISTOR 3 32% 1% .125W F TC=0>100 24548 CA-1/8-10-3311-F
ATRIS 0757.0410 ' 2 | RESISTOR 301 1% 125W F TC=02100 24846 C4-1/8-T0-J01RF
ATHI? 0757.0248 [ ' RESISTOR & 78K 1% 28W F TC=02100 24848 CE-1/4-TO-4788 F
ATRI8 0787.0418 7 7 | RESISTOR B 1% .125W F TC=0+100 24848 C41/8-T0-51IR-F
AIR39 0757.0418 7 RESISTOR 511 1% 1260 F TC0=100 24846 C4.1/8-76-51R-F
ATR40 07870440 ? 1 RESISTOR 7 5K 1% 126W F TC=0*100 24853 CA-1/8-T0-7501-F
ATR41 1100-3351 (] RESISTOR-TRMR 8OO 10% € SIDE-ADJ V-TRN 18480 2100-3351
ATR&2 0757-0280 3 3 | RESISTOR IK 1% T25W F TC0100 24548 C4-1/8-T0- 1003 -F
AIRaY 0AB4.1511 o 3 [ RESISTOR 150 10% 25W FC TC=-400/+600 o2 CBISH
ATR&A 06841001 3 8 | RESISTOR 10 10% 25W FC TCm-s00/ +B00 oMz CB1001
ATHAS 0757.026t 4 RESISTOR 274X % .1 25W F TC=0= 100 24546 CA-1/8.T0-1741.F
ATR4S 0757-0401 [ 2 | PRESISTOR 100 1% 125W F TCrO=100 24546 C4-1/B-TO-101.F
ATRAT 08844708 [ RESISTOR 47 10% .25W FC TC=~400/ +500 onn CBA7
ATRAZ 0684.1521 2 1 RESISTOR ¥ X 10% 25W FC TCw 400/ +700 onn CBISD
ATR4S 0767.0339 § ' RESISTOR 82 5 1% .135W F TC»0+100 24548 C4-1/8-T0-BIRE-F
ATREQ 0757.0184 7 2 | RESISTOR 150 1% .V i5W F TCx0=100 24548 C&-1/8.10-151.F
ATRS1 07570284 7 RESISTOR 150 1% .125W F TC=02100 4B4L C4-1/B.T0-150-F
ATRS2 0834-0271 ? + | RESISTOR 2.7 10% 28W FC TC=-400/+500 ong C877G1
ATASY 0757.0408 7 2 | RESISTOR 243 1% .125W F TC=02100 24548 C4.1/8.T0- 43R F
ATRS 4 O75T.0434 9 3 | RESISTOR 368K 1% 125w F TC=0+100 24848 C4.1/8-T0-3851.F
ARS8 0157.0418 ? RESISTOR B11 1% .126W £ ¥ 1=02100 24546 C4-1/8.T0-511R.F
ATRSS 0757-0442 ] V| RESISTOR 10K 1% ,125W F iCa02100 24848 C4-1/8.10-1002.F
AIRB? 05083448 3 RESISTOR 383 1% .JI5W F TC«0=100 24548 CA-1/8-70-3834 F
AYABS Q757-0421 4 RESISTOR 825 1% ,125W F TC=(2100 24548 CA-1/8-TO-B28R.F ‘
ATRED 0684-4711 8 8 | RESISTOA 470 10% 25W FC TC=-400/ - 600 01121 CBATY) :
ATREO 0757.0412 3 1§ RESISTOA 365 1% .125W F TC=0+100 24548 C4-1/0-TO-J85R-F
I}

See introduction to this section for vrdering information
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Replaceable Parts Model 1746A
Table 6-2. Replaceable Parts (Cont’d)
Referance HP Panrt C Mir Mfr Part
Designator Number D {Qty Description Code Number
ATRE1 Q757-0422 5 | RAESISTGR 508 1% 128W F TC=0+100 24545 C4-1/8-10-509R-F
ATRO2 07570408 [ ' RESISTOR 182 1% .125W F TG=02100 24544 €4-1/8-T0-182R-F
ATRS3 0757-0404 ) RESISTOP 3 66K 1% .120W F TC=04100 24548 CA-1/8.70-3851-F
ATRE4 07570447 4 1 RESISTOR 18 2K 1% .126W F TC+02100 24548 C4-1/8.T0-1822.F
ATRES o468-79124 2 3 | RESISTOR 470 10% .125W CC TC=-330/ 4600 o BB4711
ATRSS 04587926 2 RESISTOR 470 10% $25W CC TCw -3.30/+800 onn CEYIT
ATRS7 07670417 o RESISTOR 18K 1% ,126W F TC=0£100 24546 €A-1/8.10-1501 F
AIRES 0600-7028 2 RESISTOR 470 10% . 1I6W CZ 1C=- 230/ 4800 o BB4711
ATAe8 0767.0415 ¢ 2 | RESISTOR 475 1% .125W F TC=0+100 24848 CA-148-TO-AT5R-F
ATRTO 0668-3442 5] ' RESISTOR 237 1% .1 25W F TC=02100 T4E48 €4-1/8-T0-237R-F
AIRTY 0757.0438 4 2 | RESISTOR 881K 1% J26W F 1C=02100 24848 C4-1/B.70-88)1-F
AIRT2 08841224 ) 1 RESISTOR 1.2K 10% . 25W FC TC=-400/+700 01121 cann
ATR73 06842221 1 2 | RESISTOA 22K 10% 25W FC TC=-400/+700 onn c82221
ATRT4 0884.8821 5 ' RESISTOR 6 8K 10% . 25W FC TC=-400/ +700 onn €888l
ATRTE 0767-0418 s AESISTOR 475 1% .125W F TC=02100 24548 CA-1/8.TO-4T5R.F
ATR78 0767-0458 ? ) RESISTOR 51.1K 1% ,125W F TC=02100 24548 C4.1/8.T0-5112-F
ATRT? 0675-3321 5 2 | RESISTOR 33K 10% 1 25W £C TCu-350/ 4857 onn AB3321
ATR7S8 0875-2321 5 RESISTOR 3 3K 10% 1 15W CC TC=-350/+B57 ann 883321
ATR79 0757-0404 1 3 | RESISTOR 121X 1% J25W F TC=0=100 24548 CA-L/B.TO-1212.F
ATRBO 0757-0485 [ 3 | RESISTOR 100K 1% .126W F TC=0100 24548 CA-1/8.T0-1003-F
ATR8} 0757-0433 [ RESISTOR 3 32K 1% .125W # TC202100 24548 CA-1/8-TO-2921-F
ATR82 0757-1004 1 1 RESISTOR 147K 1% .1 26W F TC=0+100 24845 C4-}/8.70-1471-F
ATR8) 0767-0488 s RESISTOR 100K 1% .125W F TC=02100 24548 C4-1/8.70-1003-F
ATRB4 07570485 s RESISTOR 100K 1% .125W F TCu02100 24548 C4.1/8:10-1003-F
ATRBS 0767-0423 (1 RESISTOR 332K 1% .126W F TC=0£100 24548 C4-3/8-T0-3310F
ATRES 0684-4711 ] RESISTOR 470 10% 28W FC fC=-400 4800 oy cBaT)
ATRB? 0484.3311 2 2 | RESISTOR 330 10% .25W FC TCn-400/+800 on cBIIN}
AIRBS 08841511 ) RESISTOR 150 10% .25W FC TC=-400/+800 o €B1sIt
ATR8D 0757-0189 3 2 | RESISTOR 215K 1% B25W F TC=02100 24548 CA-1/B-T0-2152F
ATRIO 0658-0065 0 ' RESISTOR 2 81K 1% ,125W F TC=0=100 24548 CA-1/B.T0-2811.F
ATRS1 07670407 [ ' RESISTOR 200 1% .126W F TC=0100 24546 C4-3/B-TO-201-¢
ATRS2 0508-3433 8 RESISTOR 20.7 1% 1 26W F TC=02100 03888 PMESE-1,/8-70.26R7-F
AT 2100-3211 7 1 RESISTOR-TAMA. TK 10% G TOP-ADJ 1-TAR 18480 2100-3211
ATRB4 0757.0438 3 3 | RESISIORB.YIK $% .125W F TC=02100 24548 C4-1/8-T0-5111.F
ATROS 0757-0444 ) RESISTOR 121K 1% 126W F TC=02100 24848 CA-V/BTOIIZF
ATR9S 0767-0430 5 1 AESISTOR 2 21X V% .126W F TC=0100 4548 C4-1/8-T0-22%1-F
ATRS? 2100-2350 8 1 RESISTOR-TAMR 200 10% ¢ SIDE-ADJ 1-TAN 26480 £100-3350
ATR3S Q757-0410 1 AESISTOR 301 1% .1258W F TCx02100 24548 CA-1/8.T0-301R-F
ATRE9 3083 s AESISTOR 2K 1% .125W F TC=02 100 24548 C4-1/8-70-2001 -F
ATRIQ0 C/67-D404 ] 1 RESISTOR 130 1% ,128W F YC+0$100 24548 CA-1/BTOAF
ATRION 0757-0418 8 RESISTOR 619 1%, 125W § ¥2=02100 4548 CA-1/8.T0-818R.F
ATR102 0608-3448 3 RESISTOR 383 1% .128W T (£=02100 24548 €4-5/8-T0-3838-F
ATRIO) 04598.-3155 1 1 RESISTOR 4 54K 1% .1 25W F TC=02100 24848 C4-1/8-T0-4841-F
ATRI04 0684-3311 2 RESISTLX 330 10% ,25W FC TC=- 400/ +800 o <833
ATRTOB 2100-2283 ? 1 AESISTOR.TAMA 50K 10% C TOP-ADJ 1.TAN 28480 21003283
ATRI08 07870418 7 RESISTOR 811 1% .125W F TC»02100 24848 C4-/8-T0-B1 1R-F
ATRIOT 07870487 s ! RESISTOR 47 BK 1% .125W F TC=0=100 14548 C4-3/B-T0-A782.F
ATR108 0767-0437 2 1 AESISTOR 4.76K 1% .125W F TC02100 24846 CA-1/8-TO-415).-F
ATRIDG 06841010 7 5 | RESISTOR 1K 10% 2BW FC FC=-400/+600 ona ¢B1on
ATRIIO 0684-2221 ' RESISTOR 2.2K t0% .25W FC TC=~ 400/ +700 onn ce2n
ATRIN 0757.0474 r 1 RESISTOR 243K 1% ,125W § TC=-01100 24548 C4.1/8.70-2433-F
ATRI12 0757.0444 ' RESISTOR 12.1K 1% .1 25W F TC=02100 24548 CA-1/8-T0-1212-F
ATRID 04683158 4 ' RESISTOR 23.7% 1% .125W F JC=0%100 24548 CA-V/B-TO-2072F
ATR114 07870280 3 RESISTOR 1K 1% .128W F TC=02100 24848 C4-1/8-10-1001 -F
ATR1IS 0767-0401 v RESISTOR 100 1% 1 25W F TC<02100 24548 CA-1/B.T0-101-F
ATRILE 08841511 0 RESISTOR 180 107y .25W FG TC=- 400/ +800 onn 1131
ATRUNT 2100-0568 1 ' RESISTOR-TRMR 100 10% ¢ TOP.ADJ 1-TRN 284080 2100-D65E
ATRYIS 0757.0418 ? RESISTOR 511 1% .126W F TC=02 100 24848 C4-1/8.TO-5VIRF
ATALIB 0684-1001 3 RESISTOR 10 10% 28W FC TC-400/+500 I CBIOOY
ATR1I0 0684-1001 3 RESISTOR 10 10% .25W FC TC=-400/ +800 ] cB100?
ATRID) 06841001 3 RESISTOR 10 10% . 25W FC TC=400/+800 o2 CATO0t
ATRIZ2 08841001 3 RESISTOR 10 10% .25W FC TCs-400/+500 01121 cB1001
ATR123 0634-100 3 RESISTOR 10 10% .26W FC TC=-400/ +500 onn €B1001
ATR124 0684-1001 Y RESISTOR 10 10% I5W FC TCw- 400/ +500 onn €8100%
ATR1Z5 08841021 7 RESISTOR 1K 10% . 25W FC TC=~400/ +800 o €8I0
ATRI26 0684.4711 B RESISTOR 470 10% 28W FC Ton~400/4800 onza CBA7l
ATR127 0684.472) o RESISTOR 4 7K 10% .26W FC TC=-400/+ 700 ona CB4T2L
ATAI20 0684-1021 1 RESISTOR 1K 10% .25W FC TC=-400/+800 s <8102
ATR129 0854-3448 3} RESISIOA 303 1% .1 26W F TC=0100 24546 C4-1/8-T0-38IR-F
ATATI0 0757.0435 0 ' RESISTOR 3 92K 1% 125W F TC~02100 24548 CA-4/8-T0-3924-F
ATRIDY 0468. 3048 3 RESISTOR 385 1% .126W F TC02100 24848 C4-1/8-TO-J8IAF
ATR132 0859.2448 3 RESISTOR 383 1% ,125W F TCwQ2100 24845 C4-1/B-TO-383A-F
ATRI3) 0757.0434 9 RESISTOR 3 85K 1% .125W F TC=0+100 24546 C4-1/8.T0-3651.F
ATRI34 07570280 2 1 RESISTOR 13 3K 1% 126W F TC=0=100 16701 MFACT/8-T0-§332.F
AIR138 0787-0417 o RESISTOR 1.5K 1% 1 26W F TC 0£100 24548 C4-1/8-T0- 1801 F
3
ATR136 0757-0408 7 RESISTOR 243 1% .1 25W F TC02100 24548 CA-1/BTO-24IR-F |
ATR13T 07670280 3 RESISTOR 1X 1% ,125W F TC=0+300 24546 €4.1,8.T0-1001-F
See introduction to this section for ordering information
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Model 1746A Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part c Mir Mfr Part
Designator Number D |Gty Description Code Number
ATR138 Q7570428 ? t RESISTOR 1 62K 1% 126W F TC«0=100 24548 €4.1/8.70-1821.F
ATR139 088490 7 RESISTOR 1K 10% 25W FC TC<~400/+800 ohn ¢B1021
ATRI40 ©757-0438 3 RESISTOR B.11K 1% 125W F TC=0=100 24848 C4-1/8-10-5111-F
ATR141 0757-0290 3 1 RESISTOR 6 19K 1% 125W F TC202100 19701 MFAC/8.-70-6191.F
ATR1I42 0684-4721 o RESISTOR 4 7K 10% 26W FC TC=-400/ +700 0112} CBA72}
ATRT4I 06844721 0 RESISTOR 4 7K 10% 28W FC TC=-400/ +700 o1 £B4I2Y
ATR144 0684.4711 ) RESISTOR 470 10% 25W FC TC=-400 +£00 on2 cBATIY
ATR145 0757.0418 7 RESISTOR K13 3% 825W F 7C=0+100 24848 C4-1/8-TO-511R-F
ATRILS 07570416 7 RESISTOR 51 1% 125W F TC=02100 24548 C4.1/8-T0-831R.F
ATR14? 0757-0439 4 RESISTOR 6.81K 1% 125W F TC=0:100 24548 C4 1/8.10-8311.F
ATR148 07570415 0 1 RESISTOR 881 1% 1 15W F TC=0:100 24648 C4-1/8.T0-881R.¢
ATRI4S 0684-102} 7 RESISTOR tK 10% .25W ¥C TC=-400/+600 onn €8102)
ATRIE0 0787.039) ? ' RESISTOR 39 2 1% .128W F TC=02100 24548 €4.1/8.TO-39A2.F
ATRIS) 0884-1011 [ RESISTOA 100 10% 25W FC T =-400/ +500 i1 RF1 c81011
ATR3E2 Q757-0488 7 AESISTOA 110K 1% .125W F TC=02100 245468 C4.1/8.T0-1103.F
ATARIE3 08344701 [ AESISTOR 47 10% .26W FC TC~- 4004500 o €B4701
ATRIEL D6BA-4711 8 AESISTOR 470 10% 25W FC TC=-400/ +£00 o1 cBATIY
ATRISS 0767-0448 3 1 AESISTOR 18K 1% .125W F TC<0=100 24548 C4:-1/8-T0-1502-F
ATRI5S 06B4-2701 2 AESISTOR 27 10% 26W FC TC=- 400/ +500 onz €B2701
ATRIS? 08B4-1811 3 2 | RESISTOR 180 10% 25W FC TC=-400/+600 onn €8181)
ATRIS8 0684-10 )3 3 RESISTOR 10 10% 25W FC TC=-400/+500 o112 CBI0DY
AJR1I5S 0757-04 18 3 RESISTOR B.13K 1% .128W F TC=02100 24546 CA-1/8.TQ81ITLF
AJRIB0 0787-0137 3 RESISTOR 21 5K 1% .128W F TC=02100 24348 €4-1/8-T0-2152-F
ATR181 2100-00.67 o 1 AESISTOR-TAMR 2% 10% € TOP-ADJ 1-TAN 28480 2100-0607
AJR182 0684.181% 3 AESISTOR 180 10% 25W FC TCx-4,0/ +600 onn cB181)
AT5) 31011906 [ ' SWITCH-PUSHBUTTON 4 STATIONS 28480 31011906
AT52 3101-1808 8 1 SWITCH-PUSHBUTTON 8 STATIONS 28480 3101-1809 .
A153 3101-230¢ ? ] SWITCH-PUSHBUTTON 18480 30t-2301
AUI 1826-0059 7 1 K OP AMP GP T0-09 PG 01288 LMZOTAL
AN? 5061-3018 4 ) 1C-SEALED PACKAGE 28480 5081.3019
AU 1820-1211 8 1 IC GATE TTL LS EXCL-OR QUAD 2INP 01295 SNTALSOEN
ATWI1 01740-81806 2 ' CABLE ASSEMBLY-GATE DRIVE 28480 01740-81605
ATXAQ 1251-8008 2 y CONNECTOR 12-PIN F POST TYPE 28480 1151.6008
ATXUY 1700-0475 0 1 COMNECTOR-5GL CONT SKT 017.IN-BSC-52 18480 1200-0478
ATAUZ 12000607 o 1 SOCKET-IC 18.CONT DIP DIP-SLDR 28480 1200-0607
AB 01740-86558 s ' MAIN SWEEP BOARD ASSEMEBLY 28480 01740-88508
ABCY 0160-2085 8 8 | CAPACITOR-FXD OIUF +80-20% JOOVDG CER 28480 0160-2068
ASC2 0180-2065 5 CAPACITOR-EXD D1UF +80-20% $OOVDC CER 26480 0160-2065
ABC3 01800187 8 3 CAPACITOR.EXD 2. 2UF=10% 20VDC TA 56289 160D226X3020A2
ALCA 0160-2955 5 CAPACITOR-FXD O1UF +B0-20% 10OVDC CER 28480 0160-2065
ABCS 01400218 0 ¥ CAPACITOR-EXD 160PF 2% 300VDC MICA 72138 DM1BFI8IGOIOWVICR
ABCS 0180-2204 [ ¥ CAPACITOR-£XD 100PF +5% 3J00VDG MICA 18480 0160-2204
A3CB 0180 10856 ) CAPACITOR-FXD QIUF +80~20% 100VDC CER 18480 0180-2086
A8CH 0180-3226 8 | CAPACITOR-FXD Q1UF 210% 400VDC 18480 0180-32268
ASC10 0180-3726 3 1 CAPACITOR-FAD 1UF £10% 40VDC MET-POLYC 28480 01803726
ASCH 0180-0481 ) ' CAPACITOR.FXD 100UF210% 20VDC TA 552089 1090107X903072
ASCI2 01400180 7 ] CAPACITOR-FXD 35PF 5% JI0VOC MICA 72136 DMI5EIS0J0I00WVICR
ABCI13 0140-0207 ? ! CAPACITOR-FXD 330PF 8% BCOVOC MICA 72138 DMISFIITIOBOOWVICR
ABCI4 0160.0155 [ 1 CAPACITOR-FXD J300PF £10% 200VDC POLYE 28480 0180-0155
ABC1S 0160.0194 | 1 CAPACITOR-FXD .016LF *10% 26OVDC POLYE 28400 01600154
ABCYS 0180-2079 8 1 CAPACITOR-FXD J3UF£10% 38VDC TA 58209 1500394X9035A2
ABCI7 0180-1746 4 3 CAPACITOR-FXD ¥ SUF210% 20VDC TA 8200 1500155X3020A2
ABCIS 0180-2t11 0 1 CAPACITOR-FXD 33UF £10% 36VDC TA 56289 1500236X80355A
A3CT) 0180-0197 8 CAPACITOR-FXD 2 2UF 210% 20VDC 1A 56289 1500228 X8020A2
ASC20 0160-2065 8 CAPACITOR-FXD 01UF +BO-20% 10CVDC CER 16480 0160-2065
ABC2Y 0180-0197 8 CAPACITOR-FXD 2 2UF£10% 20VDC TA 56289 1500225X9020A2
ABC22 ‘01602068 B CAPACITOR-FXD OIUF +80-20% 10OVDC CER 28480 0180-2088
ASCP 1601-0040 1 4 | DIQDE-SWITCHING IOV 50MA 2K5 DO-33 28480 1907-0040
ABCAZ 1501.0040 s DIOOE-SYWITCHING 30V BOMA INS DO-25 28480 15010040
ABCR] 19010040 t DIODE-SWITCHING 30V S0MA INS 0O-35 76480 1605-0040
ABCRA 1908.0040 1 DICOE-SWATCHING 3OV ECMA INS DO-35 28480 1901.0040
ABE3 9170-0029 3 F CORE-SHIELDING BEAD 28400 81700028
ABE2 9120.0029 2 CORE-SHIELDING BEAD 26480 81700029
AaLY 91400106 3 ' INDUCTOR RF.CH-MLD 8.2UH 10% 29480 91400106
ASMPT 01840-22502 ? 1 | ROLLER DETENT 18480 01840-22502
ABMP2 1480-1148 - ' SPRING-TORSION 28480 1450-1148
A 1853.0038 2 4 | TRANSISTOR PNP SI PD=310MW FT= 260M: @2 28480 18530036
ABG2 1863.0036 e TRANSISTOR PNP SI PO=310MW FT=250MMZ 16480 18630036
A3 18500244 4 ' TRANSISTOR PNP SI PO=J10MWY FTv BIOMHZ 04713 MPS3640
ABOR 1853-0036 2 TRANSISTOR PNP 51 PO=110MW Fiv 260MHZ 2B480 18630036
AGS 1885-0061 Y ) TRANSISTOR J-FET N-CHAN D-MODE S 28480 18850081

See introduction to this section for oxdering information
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Repiaceable Parts Model 1746A
Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C Mir Mir Part

Designator Number D |[Qty Description Code Number
ABGS 18540019 3 1 TRANSISTOR NPN SI TO-18 PD=360MW 28280 1854-0019

ABQY 1853.0354 7 ¥ TRANSISTOR PNP Bl TO-B2 PD=360MW 28480 1883-0064

ABQB 1853-0008 2 TRANSISTOR PP S PD=J10MW FT2250MH2 28480 1853-0028

ABQS 18540071 7 3 TRANSISTOR NPN S5 PD=300MW FT= 100MHZ 18480 1854-0071
AZQ10 1854.0215 ] 1 TRANSISTOR NPK 5t PD=350MW FT=300MH2 04713 2NIIM

ABGQ1Y 1854-0071 7 TRANSISTOR NPN 1 PD=J00MW FT=200MHZ 218480 1864-0071
ABQ32 18540071 7 TRANS!ISTOR NPN S1 PD=00MW FT+200MHZ 18480 1854-0071
AQ13 1854-0583 [ 1 1 TRANSISTOR NPN 51 TO.852 PD=J10MW o713 MPS-A1B
AR} 0884-350 8 3 RESISTOR 39 10% .25W FC TC=-400/+500 onn CB3X

ASR2 0408-3151 7 ¥ RESISTOR 2 87% 1% ,125W F TC+02100 las4s CA4-1/8-T0-1871-F
ABRI 0767.0407 ] 1 RESISTOR 200 1% .125W F TC=0+100 24548 C4-1/8-T0-201.F
ARR4 0684-3501 ] RESISTOR 39 10% 25W FC TC=~-400/ 4500 3 onn €BI30}

ABRS o odn F 1 AESISTOR 332 1% 12BW F TCxO2100 24848 €4-1,8:T0-J32R-F
ASRS 05684-0201 ] T RESISTCR 82 10% 25W FC TC= - 400/ +500 o121 [4::F{s) ]

ABR? O157-0428 ¥ 1 RE ISTOR 102K 1% 125W F TC=0=100 14548 CA4-1/8-TO-1821.F
ABRS 0884 10N 5 3 R’ SISTOR 100 10% 25W FC TC=~400/ + 500 o1 caion
ABRS 0884-2251 7 ) AESISTOR 2 IM 10% 15W FC TC=~500/+1100 onn CB2251
ABR12 2100-3066 8 4 RESISTOR-TAMR 8K 10% C SIDE-ADJ 17.TAN oamm 43P502
ABRI3 2100-30568 1 RESISTOR-TRA'R BK 10% C SIOE.ALJ 17-TAN o 4IP502
ASR14 2100-2048 B RESISTOR-TAMA BX 10% C SIDE-ALU 17-TRN s230 B AIPS02
ABR1B 0767-0434 ] ] RESISTOR 385K 1% .1 26W F TC=Q 1100 24548 C4-1/8-T0- 2661 F
ABRIS O757.0440 7 1 RESISTOR 7 5K 1% 125W F TCxQ2100 24546 C4-1/8-TO-75"1.F
ASR17 04988450 .1 1 RESISTOR 2 5K 1% .125W F TC»0+50 18480 0498-8450
ABRIB 0698.5449 [+] ] RESISTOR 5K .1% .125W F TG ~0+80 19701 MF4CT1/B-T2.6001.B
ABR1S Q8s8-4147 -] ] RESISTOR 10K 1% 125W F TCAO50 28480 0698-4157
AR20 0698 5942 [+] 1 RESISTOR 25K 1% V25W F TC=0£50 28480 0690-6642
ABRIY 08988450 3 ] RESISTOR 50K 1% 125W F TC-0:50 1970 MF4C1/8-T2-5002-8
ABR22 Odo8-4158 [} 1 AESISTOR 100K 1% .125W F TC=0250 18480 0858-41688
ABRDY 0884-102Y 7 ] RESISTOR IK 10% .25W FC TCw-4007 «300 01121 [o:] 1o 73]
ABRZ4 07870284 7 2 RESISTOR 180 1% .125W F TC»O+100 24548 C4-1/8-T0-1B1-F
AlA1S ota4 101 ] RESISTOR 100 10% .25W FC TC=- 400/ +500 oy CAtOY
ABR27 0684.1001 -] 1 RESISTOR 10K 10% 28W FC TC=-400{+ 100 o1y caron
ABR2S 06843311 4 ] RESISTOR 33K 10% 25W FC TC=-ali 4700 o1 CBIN
ABR2O 0484-1011 5 RESISTOR 100 10% .25W FC IC=-40. "¢500 Ol'l!?l caon
ABRIO 0787.0264 7 AESISTOR 150 1% .126W F TC0=100 S 24548 C4.9/8.TO-151-F
ABRI 870418 7 ¥ RESISTORA 511 1% ,115W F TC~0+100 24548 C4-1/8.TO-B11R-F
ARADZ 0570213 4 1 RESISTOR J0IK 1% 125W F TC=0+100 24548 €A, 2 TOINF
AARIY 04698-2150 8 1 RESISTOR 237K 1% .125W F TC~0+100 24548 C4-Y/B.T0231F
ABR3IA 0757.0203 -] ] RESISTOR 2K 1% .126W F TC=0+ 100 248448 C4-1/8-T0-200%-F
ABRIS 0884.3711 2 ¥ RESISTOR 330 10% 28W FC TCw=- 400/ +800 onn [4:kki}]
ASRI6 06843501 -] RESISTOR 39 0% 25W FC TC=-400/ +B00 (13 F1] €BISO
ASRI? 0684-8821 -] ] RESISTOR 4 BK IO%I 25W FC TCw-400/+700 on2s ChdB21
ASRIS Q7870439 4 1 RESISTON 881K 1% .lIZSW F IC=0z100 14548 C4-1/8-T0-68N1-F
ABRIS Q7570420 3 ] RESISTOR 750 1% 125W F TC=0100 24548 CA-V/B-TO-7B1-F
ABRAD Q757-0454 3 ¥ RESISTOR 33 2K 1% .135W F TC=0=100 24558 €4-1/8-10-3322.F
ASRAY 0884-02N1 7 2 RESISTOR 2 7 10% 25W FC TCw~- 400/ +500 onn CB27GY
ABR42 08840271 N RESISTOR 2.7 10% 23W FC TC=-400/+500 onz CR27GY
ABR4Y 2100-2068 8 Ri SISTOA-TRMR BX 10% C SIDE.ADJ 17-TRN ann 4IP502
ABSTMPY Q1740-81901 1 1 SWATCH ASSEMBLY.ROTARY IMALE} 28480 0174081509
ABSIMP2 0174781902 2 1 SWITCH ASSEMBLY-ROTARY [FEMALE; 18480 07740 81502
ABSIMPI 0610-1101 T 1 RING. RETAINING 18480 0810-1101
ABUY 18260085 .3 1 IC QP AMP PRGMEL TO-59 PKG 471] MCIIT8CG
ABXATZ 1258.8138 ] 1 CONNECTOR 10-PiN F POST TYPE 18480 171518138
ABXUY F200-0475 [+] 8 CONNECTOR-SGL CONT SKT 037-IN-BSC.52 28430 12000475
AS O1740-855085 a 1 DELAY SWEEP BOARD L5SEMELY 28480 0174066565
ASCY 0180-2260 B ' CAPACITOR FXD 5.1PF = 25PF 500VDC CER 18420 0160-2250

A3C2 0160-2085 ] -] CAPACITOR.-FXD C1UF +BO-20% 100VDC CER 18480 0180 2088
A 015020565 9 CAPACITOR-FXD OTUF +80-20% 100VDC CER 18480 0180-2088
ASCA O160-2204 o 1 CAPACITOR.FXD 100PF 25% JOOVDC MICA 28480 0160-1104
AJCE 0180.2085 -] CAPACITOR-FXD OV1UF +52~ 20" 100VDC CER 18480 0160- 2065
ASCT 0140-0218 Q T CAPALITOR FXD 160PF + 2% 300VDC MICA T2136 DMI1EFTE1C0300WYICR
ASCB 0180-3226 ] T CAPACITOR-FXD DIUF ! (% 400VDC 28480 0160-2228
A3C9 0180-3728 3 ¥ CAPACITOR-FXD 1UF £10% 40VDC MET-POLYC 18480 0160-3778
AICI10 O160-2065 ] CAPACITOR-FXD Q1UF +80-20% 10OVDC CER 28480 0180-2085
AJCHY 0180-0283 B 1} CAPACITOR-FXD TUF +50-10% 150VDC AL 55289 3001085 1508A2
ASCr4 0180- 2055 ] CAPACITOR-FXD O1UF +BO-20% 100VDC CER / 18480 Q1602055
ASC1S 0180-0197 -] 1 CAPACITOR-FXD 2 UF210% 20VDC TA 58183 1500225X9020A2
AIca 1901.0040 1 2 OlbﬂEv SWITCHING XV BOMA INS DO-25 18480 15010040
AJCA2 1301 -0040 T ! CHODE.-SWITCHING JOV SOMA INS D135 28480 $301-0040
ALY B140-0108 3 + 1 INDUCTOR RF-CH-MLD 8 2UH 10% 2480 9140-0106
ASMPY 0)1840-22502 ? 1 ROLLER. DETENT 28480 01840-22802
AGMPL 1450-1148 [ 1 ] SPRING-TORSION 18480 1480-1148

See introduction to this section for ordering information
618

Ty ey s




N Model 1746A

Table 6-2. Replaceable Parts (Cos.t'd)

Replaceable Parts

PR

R U P MEER A  EIETRRE T TATTN

I ST TR ¢ T R Y

T T

bl |
f
3 ( R Reference HPPan | C Mir Mir Part
Designator Number D jQty Description Code Number
A9Q) 1853.0026 2 3 | TRANSISTOR PNP 51 PD=310MW FT+750MHZ 28480 1853 0026
A302 1853.036 2 TRANSISTOR PN® 51 PO=210MW FT= 250MHZ 28400 1853 0038
. AS03 1853-0036 2 TRANSISTOR PNP 51 PD+310MW FT4 250MHZ 28450 1853-0036
ASQ4 1853-0244 4 ] TAANSISTOR PNP 51 PO+J10MW FT4 500MMZ 04713 MPSI840
ASQ5 16540683 & ¥ | TRANSISTOR NPN 5) T0.92 PD=310MW %41 MP5-A1B
. A9Q6 1856.0081 1 t | YRANSISTOR J.FET N.CHAN D-MCUE St 28480 1855.0081
A3Q7 1884.0019 a 1 | TRANSISTOR NN $170-18 PO=360MW 28480 1854.0019
. AZRY 06341021 7 ' RESISTOR 1K 10% 26W FC TC=~400/+400 o cB102)
AIR2 07570184 ? 2 | nEsisTOR 1580 1% 125WF TC=02100 24848 C4-1/8.T0-151-F
A3R3 0757.0034 3 ) RESISTOR B 62K 1% EW F TC+0:100 28480 0757-0834
ASR4 £L3A-1081 5 2 | RESISTOR 100 10% 25W FC TC= -400/+500 onat CBIOIL
' ASRS 0757.0193 7 1 RESISTOR 332K 1% 5W F TC=0+100 28480 0757.0193
ABRS 0757.0442 8 1 RESISTOR iCK 1% 126W F TC<02100 24546 €4-1/8.70-1002.F
AOR7 07570280 3 1 RESISTOR 1K 1% .1 26W F TC=0=100 24548 €4.1/8-T0-100)-F
l ASR10 2100-3066 1 3 | RESISTOR.TAMRA 5K 10% C SIDE-ADJ 1 7-TAN oy 43P802
A9R1Y 2100-3066 8 RESISTOR TAMR 6K 10% € SIDE-ADJ §7.TAN o 21p502
ASRI2 0757.0433 8 1 RESISTOR 332K 1% 1 25W F TC=0=100 24846 CA YB T0-2221-6
I AJRI3 D757.0440 ? ' RE.'STOR 75K 1% .125W F 1C<02100 24845 €41 8.70-7501-F
ASRI4 06995450 5 ' RESISTOR 2 5K 1% .1 25W F TC=0260 36480 0658 6450
ASRIS 0699-5443 o Y RESISTOR 8K 1% .128W F 1C+0+50 18701 MF4C1/8-T2.5001-8
' ASRIB 0098-4157 5 1 RESISTOR 10K 1% V25W F TC+=0+50 78480 05984157
ASRI? 06588342 ° ' RESISTOR 25K )% ,125W F TC=0:60 18480 0598-5542
AIRLS 0458-5450 1 1 RESISTON 50K 1% 128W F TC=0250 19701 MF4C)/B-12.5002-B
. AZA1Y 06984158 s 1 AELISTOR 100K 1% .128W F TC-0250 28480 0698-4158
AGR20 0757.0284 7 RESISTOR 150 1% 125W F TC=0=100 24548 CA-1/B.TO-16)-F
AgR2Y 0681.0475 1 1 RESISTOR 4 7 6% 26W FC TC=-400/+500 o CBAIGS
. AJR22 0684101y 5 RUSISTOR 100 10% . 26W FC TCu-400/4+ 500 ovh cIoN
]
: ABA23 06841031 9 1 RESISTOR 10K 10% 26W FC TC=-400/+700 onn cB10MY
ASR24 07870400 -] 1 RESISTOR 509 1% 125W F TC«0=100 24548 C4.1/8.TO-B0R9-F
ASRZ5 , 0884.100 3 ! RESISTOR 10 10% 2EW FC TC= - 400/ +600 oHN caI0M
. L ASR2? 0683-0275 B V | RESISTOR 27 5% 25W FC TC-400/+600 onn €b276%
Y \ A3R18 2160-3086 8 RESISTOR-TAMR BK 10% C 5IDE-ADJ 17-TAN o9t 43p802
. I ASSIMPY 01740-61903 3 1 | SWITCH ASSEMBLY-ROTARY IMALE) 28450 0174081902
R WS AS5IMP2 O1740-81904 4 1 | SWITCH ASBEMELY.ROTARY (FEMALE! 28480 0174061504
AISTMP 0810-1101 ? t | RING RETAINING 28480 0810-1101
l - ASU) 18280058 2 ' IC OP AMP GP TO 89 PG 1206 LMIGIAL
S AXAY 12616108 z 1 | cosnecton 28480 12518106
l - ABXAIO 12513352 5 1 | CONNECTORPC EDGE 12-CONT/ROW )-ROW 8480 1251-2352
N .
' , ASXI 1200-0475 | o 1 | CONNECTOR-SGL CONT SKT 017.IN.BSC-5Z 18480 12000475
|
Al0 01745.86504 5 V' DELAY TRIGGER BOARD ASSEMBLY 26480 0174556504
l ALOCE 0150.0070 3 v | capacitorexp ozuF s20% s0CVDC CER 28480 0130.0070
atocz 0180-2204 o t | CAPACITOR-EXD 100PF 5% J00VDC MICA 28480 0160.2208
Al0c3 0160- 2058 8 & | CAPACITORFXD OVUF +BO-20% 1OOVDC CER 28450 0180-2065
. A10CA 01602055 ] CAPACITOR.-FXD O1UF +80-20% FOOVDC CER 18480 0160-2065
AlOCS | 0140-0)57 4 1 | CcAPACITOR.FXD 180PF +5% 300VDC MICA 72136 DM15F1B1.J0000WV1CR
‘ ANCT ©180-2085 8 CAPACITOR.FXD OIUF +80-70% 100VDC CER 28457 C160-2055
l Al0CH 01800187 8 3 | CAPACITOR.FXD 2 2UF10% 20VOC A 56280 15GD225X9020A2
‘ AVOCD 0180- 2054 9 CAPACITOA-FXD OIUF +B0-50% 100VDC CER 8480 07602088
A10C10 0180-0197 8 CAPACITOR-FXD 2 2UF £ 10% 20vDC TA 58269 1500225X902042
. A10CH) 0150-2066 S CAPACITOR FAD DIUF +60-20% 100VDC CER 28480 01602055
! 1]
A10C12 0180.0197 8 CAPACITOR.FXD 2 2UF £ 10% 20VDC TA 58269 1600225X5020A2
A10C1) ©150.0048 5 1 | caracitoRFxD 22PF +8% BOOVOC T DiOX 28480 01500048
. ATOCRY 1501.0040 ' 12 | ODIODE-SWITCHING JOV 5OMA 2NS DO-15 38480 19010040
. A1OCAZ 1901.0040 1 DIGDE- SWITCHING 30V 50MA INS 00-25 18480 15030040
A10CRY 1501.0040 1 DIODE-SWITCHING 30V S0MA INS £0-35 28480 1501.0040
' AICCARS 1501-0040 ] DIQDE-SWITCHING 30V BOMA. INS DO.35 28480 19010040
AOCRS 19010040 ' DIODE-SWITCHING 30V S0MA INS DO-25 28480 1501.0040
AI10CRT 1509.0040 - 1 DICOE-SWITCHING 30V 50MA 2NS DO-35 28480 1501.0040
I ATOCRS 19100018 0 % | DIOCE.GE 60V BOMA 1S DO.2 28480 1910.0018
AI0CRY 1501.0040 ' DICOE-SWITCHING 30V 5OMA NS DO-35 28480 13010040
AVOCRI0 1901.0040 1 DIODE SWITCHING 30V 50MA ZNS DO-35 28450 19010040
n ATOCRTY 19010040 ' -1 DIODE-SWTCHING DOV 5OMA 2NS DO-35 28480 1801.0040
AIOCRIZ 1991.0040 1 DIODE-SWITCHING 30V BOMA INS 00-35 28480 1501.0040
AIOCAYD 1901.0040 ' DIODE-SWITCHING 30V BOMA INS 0O-38 28480 19010040
t AOCATA 1701.0040 ' DIODE-SWITCHING 30V BOMA 2NS DO.35 28480 19010040
_ATOLY 51400105 2 1| INDUCTOR RF-CH-MLD B 2UN 108 6480 51400106
I (\‘ ATOMPY 0380 0744 5 10 | SPACER- 080 083 28480 07800744
l See introduction to this section for ordering information
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Replaceable Parts Model 1746A
Table 6-2. Replaceable Parts (Cont’d)

Reference HP Pant c Mir Mfr Part
Designator Number D |Qty Description Code Number
A1001 1855-0262 [+] 1 TRANSISTOA-JFET DUAL K- CHAN D-MOOE 51 28480 1855-0262

A1003 1854-0218 1 2 TRANSISTOR NPN 51 PO=50MW FT=J00MHZ 047313 INI9CH

A1004 1854-0215 1 TRANSISTOR NPN S PO=JSOMW FT=300MHZ o473 INJ304

AY0Q5 1854-0092 2 2 TRANSISTOR NPN SI PD=200MW FT+500MHT 28480 1854-0092

A1008 1884-0093 4 TRANSISTOR NPN 51 PD= 200MW FT=600MHZ 28480 18540092

A10Q7 1854-0071 7 2 TRANSISTOR NPH 5t PD=J0CMW FT+ 200MHZ 28480 18540071

Al0Q8 18530036 2 2 TRANSISTOR PNP S FD=310MW FT= 250MHZ 18480 1853.0018

A10Q9 1854.00N 7 TRANSISTOR NEN 5t PDJOOMW FT= 200MH2 18480 1854007

A10Q1Q 18%31-0026 2 TRANSISTOR PNP S! PD=310MW FT+25CMH2 18480 18530038

AIOR 0757.0485 [ 2 RESISTOR 100K 1% .128W F TC=0=100 14548 CA4-1/8-10-1003-F
ATOR2 0757.0488 3 2 RESISTOR 908K 1% .1 28W F TC=0=100 218480 Q757-0438

A10R3 0684.3901 & 3 RESISTOR 39 10% 26W FC TC=-400/ +500 o B33t

AVOR4& 08843501 [ RESISTOR 38 10% 256W FC TC=-400/+500 onn €B3x

AlORS Q187-0407 [] 2 RESISTOR 200 1% .1 28W F TC»Q=100 24548 C4.1/8-T0-201F
AIOAS 0767-0418 o t RESISTOR 801 1% .1258W F 7C=02100 24548 CA-1/B-TO-EB1R-F
AIDA? 0787.0407 [] RESISTOR 200 1% 1 25W F TC~02100 24548 C4-5/8-TO-201-F
AICAB 0884.4721 0 2 RESISTOR 4.7K 10% 28W FC TC=-400/+700 on CB4T2

AVORD 2100-315¢ [] ] RESISTOR-TRAMR 500 10% € SIDE-ADJ T.TRN 28480 2100338}

AIORID 2100.3434 [} ] RESISTOA-VAR CONTAOL CP 50X 10% LIN onn TIUANGREPEOIV
AT0R11 0787.0283 [ ] RESISTOR 21X 1% 125W F TC- 0+ 100 24848 €4-1/8-T0-2001-F
AI0R1D 07587.0408 7 1 RESISTOR 243 1% 1 25W F TC «02100 24546 C4-1/8-T0.-743R-F
AIORI4 0884.4721 0 RESISTOR 4.7K 10% 25W FC TCa-400/+700 ostn CBATN

AICRIG Q787 0427 o 2 RESISTOR § BK 1% .1 25W F TC0=100 24548 C4-1/0-TO-1501-F
ACAIS 0808- 3433 -] 2 RESISTOR 28 7 1% 128W F TC=0+100 [sxT-[:1:] PMEES-1/8-TO-2BRY-F
A0R17 0658-3433 -] RESISTOR 28.7 1% .126W F TC~0+100 0gga PMESS-T/8-T0-2BRY-F
AIGRIB 0698-3152 8 ) RESISTOR 3 48K 1% .125W F TCA0=100 24545 J4-1/8-10-3481 F
AICRID Q757.0438 3 2 RESISTOA 6 11K 1% .125W F TC~2100 24548 CA-1/8-T0-5111-F
AT0R20 0684-1531 4 ] RESISTOR 15K 10% . 268W FC T=-400/4800 onin [4: 1L %]

AloR21 0757-0420 3 4 RESISTOR 760 1% 125W F TC- 0100 Pl 21 C4-1/8-TO-751-F
ATOR1Y Q757.0443 o] 2 RESISTOR 11K t% .126W F IC=02100 24546 C4-1/8-10-1102-F
ATOAL3 0757-0420 3 RESISTOR 780 1% 1 25W F TC=0:100 24548 C4-1/8-TO-761-F
ATOR24 0767.0438 3 RESISTOR 501K 1% 125W F TC=02100 20548 CA-1/8-TO-BINV-F
Al0A25 oeg4.6a11 3 2 RESISTOR 880 10% .25W FC TC=- 400/ +£00 onn £B4311

AOR28 D684-611 3 RESISTOR 080 10% 25W F{ TC=-~400/ +800 onn casan

AlOR2? Q757-0200 7 * RESISTOR 5 82K 1% 128W F TC=0-100 24548 C4-0/B8.T0-6621-F
Al10R28 0757-0420 3 RESISTOR 760 1% 125W F TC=0=100 2484 C4:1/8.T0-751.F
AIOA29 0157.0418 ¥ RESISTOR 619 1% 125W F TC=0:100 14544 C4.1/8.T0-819R-F
AICRID 07570430 8 3 RESISTOR 3 32K 1% N25W F TC=Q=100 24848 C4.1/8-T0-3321.F
AIDRIY 07570443 0 RESISTOR 11K 1% .925W F TC~0=100 Jagas CA-1/B-TO-1102 F
ATORI2 0757.0420 J RESISTOR 750 1% .125W F FC=02100 24546 C4-1/8-T0-761-F
A10A33 0884-1001 3 2 RESISTOR 10 1O% . 25W FC TC=~400/ +500 oy €80

A10R34 08a4.1001 3 RESISTGR 10 90% I8W FC TC=-400/+500 onn €100

A10R15 0684-3901 ] RESISTOR 39 10% 28W FC TC=-400/+500 anan [k}

AIOR16 O157-0427 o RESISTOR ¥ BK 1% 123W F TC=0+100 24548 CA-1/8-TO- 1501 -F
AI0A37 0757.0483 5 RESISTOR 509K 1% .1 25W F TC=02100 28480 0757.0488

A10R28 Q7870485 [ RESISTOR 100K 1% 1 25W F TC0=100 24848 C4-1/8-T0-1003-F
AIORID 0da4-1011 ] 2 RESISTOR 100 10% .28W FC TC=-400/ +800 onn [4:1113]

AICR40D odad-1an 5 RESISTOR 100 10% . 268W FC TC=-400/+500 o csiion

ATORAY 0757-0428 1 1 RESISTOR § 62K 1% .128W F TC=0=100 245845 C4-1,8-T0- 1821 F
A1051 3109, 1804 4 1 SWITCH-PUSHBUTTON 6 STATHONS 8480 31011904

ATOUY 5081.3019 4 1 IC-SEALED PACKAGE 18480 5081.3019

AIOVAE 1902-2082 ] 1 DIODE-INR & 54V 5% DO-38 PO= 4y 28480 1562.3082

ArOxuy 1100-0607 [+] ] SOCKET-IC 18-CONT DIP DIP-5LDR 28480 1100-0607

ANl Q17140-88568 7 1] PORUONTAL QUTPUT BOARD ASSEMBLY 28480 0174068588
ANICY 0180-2055 -] 2 CAPACITOR-FXD OTUF +80-20% 100VDC CER 18480 Q180- 20565

AlIC2 0180-2055 | CAPACITOR-FXD Q1UF +80-20% 100VDC CER 18480 0180-206%

ANC3 0180-14858 ) ? CAPACITOR.-FXD QIUF +80-20% B00VDC CER 18480 0180-2625

AVICA 0180-3502 h | 2 CAPACITOR FXD JFF +5% 5COVDC T DiOX 18480 0180-3502

AVICS 0180-2586 - CAPACITOR-FXD O1UF +BO-10% 500VDC CER 28480 0180-3688

Ati1CE8 0140-0192 9 k1 CAPACITOR. FXD 88PF =B% JOOVDE MICA T2138 DOM15ESB0J00VWVICR
ALIC? 0180-2886 9 CAPACITOR-FXD OtUF +B0-10% B0OVDC CER 18480 0160-3685

AHCA 0160-2845 9 CAPACITOR-FXD Q1UF +80-20% BOOVDC CER 18480 0160 3846

ALICY 0140-0102 9 CAPACITOR-FXD 88PF +5% JOOVDC MICA 72136 DMIBESB0J0300WVICA
ANICIO 0180-2685 ] CAPACITCR-FXD C1UF +80-20% 500v0C CER 28480 01803666

ANICI 0180.3885 ] CAPAZITOR.FXD O1UF +80-20% BOOVDC CER i8480 03160-2865

AYICI2 0160-485 3 CAZACHTIR-FXD OIUF +B0-20% BOVDC CER 8480 0180-3665

ANCIS 018)-1502 3 C/APACITOR- X0 IPF 5% BOOVDC T DIOX 2848 Q180-3502

ArTC1S 011300192 -] CAPACITOR-FSD GBPF £5% X0OVDC MICA 72138 DMIBESB0J000WVICR
ATEY 0170-0029 3 4 CORE-SHIELDING BEAD 28480 ° B170-0079

AVTE2 8170-0029 3 CORE-SHIELDING BEAD 218480 9170-0022
ALIMPY ' 1206-0085 Q 1 HEAT SINK SGL T0.8/70.39-CS 0161 kFril:]

A1IMP2 1300 Ao | 1 ] INSULATOR-XSTR NYLON 18480 12000185
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' | Model 1746A Replaceable Parts
T Table 6-2. Replaceable Parts (Cont'd)
Elaal —
T ( f Reference HPPar | ¢ Mir Mir Part
£l
- Designator Number D |Qty Decription Code Number
¥
. Alan 1854.-0019 3 2 TRANSISTOR NPN 5S¢ TO-18 PD3coMwW 28430 1854-0019
A11Q2 16830354 ? 2 TRANSISTOR PNP 51 T0-52 PO=JS0MW 28480 1853-0184
AN103 18540418 7 1 TRANSISTOR NPN 5t TO-29 PO=1\W FT=200MHZ 28480 1854.0419
l AMGE 18530018 4 1 TRANSISTOR PAP 51 TO-39 PO=1W FT=100MHZ 28480 1853-0038
ANQ5 1853.0254 b TRANSISTOR PNP St T0-82 PO=J50MW 28480 1853.0354
': ALTOS 18540039 3 TRANSISTOR NPN 51 TD-18 PD=360MW 28480 1854.0019
A1tQ7 1853.0232 o ] TRANSISTOR PNP S TO-39 PO= YW FTe 200MHZ 28480 1853 0232
Ar1Q8 1854-0623 4 ' TRANSISTOR NPN S1 TO-39 PD= 1\ FT« 160MHZ 28480 1254.0523
. t ALRY 0884-1001 3 2 RESISTOR 10 10% 28W FC TC=-400/+500 0112y ¢B1O0Y
AV11R2 0884.1011 ) 1 RESISTOR 100 10% . 25W FC TC=-400/+600 onn caton
: A1IR3 08841001 3 RESISTOR 10 10% 28W FC TCw=- 400/ +500 on CBIOGY
AlPY 07570845 8 4 RESISTOR 18.2K 1% EW F TC=02100 18480 0757-0845
L AVIRS 0684.472) o | 2 | RESISTOR47X10% 26W FC TC=-400/4700 on c8ar21
ATIRS 0683.0685 5 2 RESISTOF. 6 8 5% .25W FC TCm-400/+500 onn CBEBGS
AVIR? 0884.3901 5 2 RESISTOR 39 10% .25W FC TC=-400/+500 onn €BIB1
t A11RB 0681.83385 ] 2 RESISTOR 88X 5% .26W FC TC=-400/4800 01 CBSB3S
A11R9 07570384 o 2 RESISTOR 51.1 1% .126W F TC=0=100 24548 CA-1/8-TO-51R1.F
AIRI10 2100-32713 ' 2 RES:STOR-TAMA 2K 10% C SIO€-ADJ 5-TAN 28480 2100.3273
[ AVIATY 0757.0708 2 2 RESISTOR 47 EK 1% .25W F TC»02100 245458 C5-1/4.10-4762 F
ATIRY2 0757.0283 ] 2 RESISTOR 2K 1% .128W F TC=0=T00 24848 CA-1/8-TO-2001 .F
ANIRY3 0757-0411 2 2 RESISTOR 332 1% ,126W F TC=0-100 24848 C4.1/8.T0-332R-F
t AVIR14 0643-8335 9 AESISTON 88K 5% 26W FC TCw=-400/+800 ona (88435
A11R15 11003273 1 RESISTOR-TRMR 2K 10% C SIDE-ADJ 1.TRN 20480 1100-3273
A'IRTS 0757-0384 o RESISTOR BY.1 1% .J26W F TC~0£100 24548 C4-1/B-TO.B1RL.F
t ALIRYY 07570768 2 RESISTOR 47 8K 1% 25W F TC~0=100 24548 C5-1/4-TO-4782-F
ATIRTE 07570283 s RESISTOR IK 1% .125W F TC=02100 24548 C4-1/8-T0-2001-F
AVIALY 0757.0411 2 RESISTOR 332 1% .1 26W F TC=02100 24548 €4-1/8.T0-33IR.F
l ARZ0 0683-0585 5 RESISTOR 6 8 8% .25W FC TC=~400/+500 o CBsaGS
- AR 0684-3501 [ RESISTOR 39 10% 25W FC TC=-400/+500 onn €8N
A11K22 08C4-472) 0 RESISTOR 47X 10% 15W FC TC=-400/+700 onn CBATN
' A11R2) 0757-0845 s RESISTOR 18.2K 1% SW F TC=02100 28400 0787-0843
A1IR24 0683-1828 7 s RESISTOR 1.8K 5% 25W FC TC»-400/+700 ona ca1875
ANR23 0757-0648 8 RESISTOR 182K 1% BWF TC=02100 28480 07570845
l; . AVIRZ6 0757.0845 8 RESISTOR 18 2K 1% BWF TC=02100 28480 075670845
( I AVTXAY 1281.6007 3 1 CONNECTOR 18-PIN F POST TYPE 8480 1151.6007
l Al2 01745-88501 2 1 GATE BOARD ASSEMBLY 28400 01742 65801
A12G1 01800230 0 1 CAPACITOR-FXD TLF2 0% BOVDC TA 58289 1500106X0N50A2
l A12C2 0160-0185 ] 2 CAPACITOR-FXD OBSUF £1U% 200VDC POLYE 28480 0160-0165
A1203 0180-885 8 i CAPACITOR-FXD DTUF +8G- 20% BOOVOC CER 28480 0160-1855
AV2CA 0180-3865 ] CAPACITOR-FXD O1UF +80-20% S00VDC CER 18480 0160-3685
AL2C 01600165 s CAPACITOR-FXD .088UF =10% 200VDC POLYE 78480 01800188
t Ar2ce 0180-3459 8 3 | CAPARITOR-FXD QIUF 220% 100VDC CER 28480 0160-34889
M2 0140.0196 2 1 CAPACITOR-FXD 850PF 25% JOOVDC MICA 1138 DMIBF151J03WVICR
. A1209 0160-3458 8 CAP <ITOR-FXD Q2UF 220% 100VDC CER 84" 0160-3450 -
l. AVZC10 D160-3453 9 CAPACITOR.FXD D2UF 2% TOOVOC CER 78480 0180-3488
A1ICIY 01210474 o 3 CAPACITOR.V TRMA.PSTN 13-} BPF 800V 268480 01110474
t A12CRY 1901-0040 1 3 DIODE-SWITCHING 3OV 80M. INS DO-35 28480 13010040
AV2CRY 19010040 1 DIOOE-SWITCHING 30V BOMA INS DO-38 18480 1900040
AI2CRI 1901.0040 t DIQDE-SWITCHING 30V BUMA INS DO-38 13480 1501.0040
t’ J2HI 2200-0102 2 2 SCAEW-MACH 4 40 25-IN-LG PAN-HD-POZI 00000 DADER BY CESCRIFTION
AT2H2 2260-0002 8 2 NUT-HEX-DBL-CHAM 4-40-THD 052-IN-THK 00000 QRDER I DESCRIFTION
ATIHI 1180-0016 3 2 WASHER-LX INTL T 3/8 IN 377.IN-ID 28480 2180.0016
[ Al2H4 29800043 8 3 NUT-HEX-D8L-CHAM 3/8-32-THD 084-IN.THK ORDER BY DESCAIPTION
A1IMPY 1208-0055 0 2 HEAT SINX $GL. T0-6/T0-39-CS 30161 32288
A1IMP2 0180101208 7 2 BRACKET-ANGLE 28480 01801.01206
t AVIMP) 1200-0185 ] 2 INSULATOR-XSTR NYLON 28480 1200-0188
AV2PY 1251 Jgae 4 ' CONNECTOR 10-PiN M POST TYPE 28480 1283-3898
AL2P2 1251.8018 3 ' CONKECTOR 3-PIN M POST TYPE 18480 12516015
[: A12P3 $251.8011 9 ¥ CONKECTOR 5-PIN M POST TYPE 28480 12818001
A1ZOY 1883-0018 7 1 TRAKSISTOR PNP 5! PO=200MW FT2500MH2 28420 18530015
A3202 18530232 0 ) TRANSISTOR PNP 5t T0-39 PD=TW FT=200MHZ 18480 1853.0232
L‘ AT203 18540215 1 ] TRANS, STOR NPK S PD=3S0MW FTJ00MHZ 04112 N304
A1204 1854.0271 9 ) TRANSISTOR NPN 51 T0-33 PO=1W FT= 1 50MM2 28480 1854.0279
to, A12R1 0884.1221 1 \ RESISTOR 12K 10% 25W FE TCm-400/+800 onn can
i_ ATIR2 0757.0422 5 ) RESISTOR 508 1% .128W F T¢=02100 24548 CA-1/8.T0-009A-F
ALIR3 2100-3423 k] ) RESISTOR.VAR CONTROL CUP 10K 20% LIN 28480 2100-3423
: M2R4 0757-0279 o ' RESISTOR 3.18K 1% 326W F TCs02100 24548 C4-£/8.T0-2V61.F
A12R5 0698.3159 5 1 RESISTOR 26.1K 1%:,125W F TC=02100 4548 C4.1/8-TO.2812-F
AVIR6 07570481 . 3 1 RESISTOR 18K 1% .126W F TCm02100 24548 C4.1/8-T0-7502-F
AVIAT7 07870124 | 4 1 PESISTOR 39.2K 1% .1 25W F TC=02100 78480 07570124
AV2RE 07570440 7 1 RESISTOR 7.8K 1% 128W F TC=02100 24848 €4.1/8-T0- 7501 .F
! A12R% 07570737 5 1 RESISTOR 1 82X §% 25\ F TC=0:100 24848 €8.1/4.70-1621-F
A12R10 0698.3648 3 L RESISTOR 12K 5% 2W MO TC02200 | 787 FP42.2.T00-1202-0
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Replaceable Parts Model 1746A
Table 6-2. Replaceable Parts (Cont'd)
Reference H® Parl C Mir Mir Part
Designator Numbaer D [Qty Description Code Number
AT 0757.0438 o t AESISTOR 3 B2 1% . J25W F TC0100 24548 C4.1/8.T0.3021.F
AYIR12 2100-3273 1 s REZISTOR-TAMR 2K 10% G $IDE-ADJ 1-TRN 20480 1003273
ALIntd 07570843 4 1 RESISTOR 15K 1% EW F TC=02100 28480 0757-0843
AYIRTH 06871210 3 1 RESISTOR 120 10% 5W CC TC-0+529 111 F1] [{:1F3]]
ISFLI 0684.1021 7 2 RESISTOR 1K 10% .26W FC TC«-400/+800 onn cB1021
’
AVIRYS 2100-3353 8 ! RESISTOA-TRMA 20K 10% C SIDE-ADJ §.TRN 28480 2100-3383
AVIRIT 0834-1021 7 RESISTOR 1K 10% .25W FC TC=-400/+800 o €810
ATIR1S 2100-3285 0 1 RESISTOR-TRMR 100K 10% C SI0E-ADJ 1-TRN 18480 2100-3356
AI2RI0 0084210 [ ] RESISTOR 23K 10% 25W FC TC= -400/4 800 onn CBII1!
AV2R2% 0884.2211 B ' RESISTOR 220 10% 25W FC TC»-~400. +800 onn cenn
AVIR22 2100-M14 4 1 RESISTOR-VAR CONTROL CCP BM 30% LIN 8480 2100-3424
A1IA23 088410111 5 1 RESISTOR 100 10% .25W FC TC=-400 +4500 oun [d:R0: 18]
AtIR24 0e83-0318 2 ] RESISTOR 3 3 8% 25W FC TCw-400/ 1500 onn CBIGE
A12R25 2100-4024 2 1 RESISTOA-VAR 1000 CP 10% LIN 28480 2100-4024
A12S% 31011707 ? ! SWITCH-PUSHBUTTON DPOT 26480 011787
A12U0 18210002 [ 1 TRANSISTOR ARRAY CA046 ases CAILB
AIVRY 1802.0028 . ' DIODE-INR 10V 8% DO-35 PD= 4W TC=+ 08% 78480 16020028
AVIVA? 1802.3348 7 ' DIQDE-ZNR BV 5% DO-35 PD=AW 28480 18023345
AVIXALE $251.8007 3 ' CONNECTOR 15-PIN F PGST TVPE 28480 1251.6007
AT2XUY 1200-0638 7 ! SOCKET-IC 14-CONT OIP DIP-SLOR : 28480 1200-0838
Al2 0174085664 2 \ VEATICAL LOGIC BOARD ASSEMBLY 28480 01740 86564
A1IMP1 0380-0744 ] 8 SPACER 080 .093 28480 0380-0744
A13R1 07570282 [ 2 RESISTOA 221 1% .1 26W F TC=02100 24546 CA-1/8-TO-INRF
A13R2 07570282 [ RESISTOA 221 1% .128W F TC»02100 24848 C4.1/8-T0-121R-F
A138Y 2101-1008 8 ) SWITCH-PUSHBUTTON 2 STATIONS 28480 31011908
A13S52 21011807 7 ¥ SWITCH-PUSHBUTTON 4 STATIONS 28480 3101.1907
AFIXAY 1251.6014 2 2 CONNECTOR- B FEMALE RECEPTACLE 28486 1281.6014
ALINAD 1251.6014 2 CONNECTOR- 8 FEMALE RECEPTACLE 18480 12815014
Al4 0174088540 4 3 INTERFACE BOARD ASSEMBLY 28480 01740.66540
AT4XA3 12511832 0 ) CONNECTOR-PC EDGE 12-CONT/ROW 1.ROW 28480 12151.1832
ALAXAZ ¥261.1633 ) 3 CONNECTOR-PC EDGE 15-CONT/AQW 1.ROW 28480 12354-0433
A14XA16 1261.5092 4 1 CONNECTOR.POST 18 CONTACT 18480 1151.5082
AlB 01745-88502 2 1 HIGH VOLTAGE POWER BOARD ASSEMBLY 10480 01745.88502
A18AY 01740-81101 3 1 TRANS#H._..AtER ASSEMBLY- HIGH VOLTAGE iB48O 0174061101
ArSCL 0380 1794 3 1 CAPACITOA.EXD J2UF£10% JEVOC TA 86° 83 1500228X9038R2
AISC2 o170 2264 2 1 CAPACITOR-FAD 20PF 25% BOVDC CER 0230 480 0180-2264
AI5C3 0180-0289 5 2 CAPACITOR-FXD 1LF+B0-10% J50VOC AL 56289 3001056G1808A2
A5’ Q160-0684 " 2 CAPACITOR-FXD 1000PF 220% 4XVOC 28480 0180-0884
AMSCE 01604051 9 1 CAPACITOR-FXD OIUF £20% 4KVDC 18480 01604051
AIBCE 0160-0544 7 1 CAPACITOR-FrD O2IUF 220% 4KvDC 8480 [ 01800644
A18CT 0150-0584 5 ] CAPACITOR-FXD DSBUF 220% 4KVDC 48389 430P8B83040
AV8Co 0160-0884 s CAPALITOR-FAD 1000PF £20% 4XVDC 28480 01800884
AYSCI 0180-4079 ) 1 CAPACITOR-FXD 1500PF 220% 4KVDC 28480 0160-4079
AISCIO 0180-0187 ] 2 CAPACITOR-FXD 2 2UF£10% 20VDC TA 58289 1500226X9020A2
AI5CHY 0180-0187 [ CAPACITOR-FXD 2. 2UF£10% JOVOC TA 56289 1500225X9030A2
A18C12 0170-0040 9 1 CAPACITOR-FXD O47UF %10% 200WGC POLYE 68289 292P4T7392
A15C13 0160.3443 1 1 CAPACITOR-FXD UF +80-20% BOVOC CER 18450 0180-3443
A1SCI4 01800185 [ 1 CAPALITOR-FXD DBSUF =10% 200VDC POLYE 18480 0180-0185
AIECIS 0180-0288 5 CAPACITOR-EXD UF +80-10% $5OVDC AL 56289 0106G1508A2
AIBC16 0180-0168 ' ) CAPACITOR-FXD JUF $10% J00VDC POLYE 28480 0160-0148
AIBCYY 01800230 o ' CAPACITOR-FXD 1UF 220% 5OVOC TA 56289 15001 06 X0050A2
A18C102 0180-2058 ] ' CAPACITOR-FXD OIUF +80-20% 100VDC CER 28480 0160-2086
AISCRI 19010873 8 7 DHODE-HV RECT BOOV TA 28480 1501.0873
AVECR2 1901.0873 [ DICOE-HV RECT 800V 1A 18420 1501-0873
AISCR3 1901.0673 8 CIODE-HY AECT 800V 1A 18480 18010873
AIBCRE 19010873 ] DIODE-HV RECT 800V 1A 18480 19010873
AISCRS 19010873 ] DIODE-HV RECT 8OOV 1A 28480 1901.0873
AISCRS 15010873 8 DIODE-HV RECT 600V TA 18480 1801.0873
AVSCR? 1901.0683 B U DIOOE-HY RECT 100V BMA 150NS ) 28480 1901.0683
AISCRI 1901.0873 3 OIODE-HV RECT 600V 1A 28480 1901.0873
AtSCRIO 1901.0040 1 k] CHODE-SWITCHING MV BOMA NS DO-15 28480 1901-0040
ATSCR1Y 1501.0040 ] DIODE-BWATCRING 3 IV BOMA INS DO-15 18480 1901-0040
A15CR102 19010040 N DIGOE-SWITCHING IOV SOMA NS DO-35 18480 1501 Q040
AISEY 2110-0288 o 2 FUSEHOLOZR. CLIP TYPE 280- FUSE ‘ 28480 21100269
AI5E2 2110.0269 [ PUSEHOLDER.-CLIP TYPE 250-FUSE ' 28480 21100269
f
AISFY 2910-0007 4 ' FUSE JA 250" TD 1.26X 25 UL 78915 31300t
See introduction to this section for ordering i?formutiun
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Model 1746A

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Relerencs HP Part c Mir Mir Part
Designator Number D |Qty Description Code Number
AVSHS 2180.0019 s 2 | WASHER-LK HLCL MO 4 1154N-1D 28480 2190-0019
ATEH2 2200-0125 B 2 | SCREW-MACH 4.40 1 5.IN-LG PAN.HD-PO2 00000 OADER AY DESCRIPTION
AVBHI 1160-0001 5 2 1 NUT-HEX-DBL-CHAM 4.40.THD 094-IN-THK 28480 13670001
ATSLY s140.017 a 1 | INDUCTOR RE-CH-MLD 40UM 10% 2560X 865LG 18480 D407
AIBL2 8140.0210 1 t | INDUCTOR RF-CH-MLD $00UH 5% .1 88DX J85LG 28450 8140-0210
ALBLY 8140.0129 1 1 | INDUCTOR RF-CH-MLD 220UH 5% ) 660X 385G 28480 B140.0170

" AYEMPY B040.0402 7 1 | MountTRANSFORMER 28480 5040-0402
AVEMP? £040.0430 ' 1 | MOUNT.TRANSFORMER 23480 5040-0430
Al8Q1 1854.007 H t | TRANSISTOA NPN ST PD=30CMW FTs 200MHZ 28480 1854-0078
AIBR) 0884.1021 7 t | RESISTOR 1K T0% 25W FC TC=-4007+800 oun 81021
AVBR2 2100-3283 7 1 | RESISTOR TRMR 50K 10% C TOP-ADJ 1.TAN 18450 11003283
A18A3 04878641 5 1| RESISTON LBOK 10% &W CC TCr0+882 o EB534)
AVERS 0824-100 8 V[ RESISTOR 10K 10% 26W FC TCm- 40074700 o1 catoN
AISRS 06842221 ' 2 | PESISTOR 23X 10% 26W FC TCe~400/ +700 o112t cann
AIBRS 0484.2221 1 RESISTOR 2 2K 10% . 25W FC TC=- 400/ +700 onzt cann
AVSRT 0698.4112 2 V| RESISTOR 845 1% 2EWF TCs02100 24848 CB.1/4.T0-84R0-F
ALSRE 0284.222 % RESIS/OR 2 2K 10% 25W FC TC= 400/ 4700 on cB2221
ALSRY 0884.4721 0 I | RESISTOR 47X 10% 25W FC TG~ -400/+700 oz BN
AIBRIO 08831085 7 v | ResisTOR 10M B% Z5WCCTCR 900741100 o112t CBI0SS
AIBRIY 0687.1821 0 v | rEsiSTOR 18K 10% BWEC TC=0+ 785 o EBIS3)
A1EA1Z 0887.3301 6 v | RESISTOR 33 10% BWCC TC-0+412 0121 ER3301
AYERID 0689.1010 5 |t | RresisTon- 30 MEGOHM 28480 | oe8810%0
ATBALA 0684-1011 5 .| 2 | RESISTCR 100 10% 25W FC TC=-400/+800 ona c81011
ANBALS 08088995 7 1 | RESISTJR 1OM 5% 1W C 1C»02250 28480 0655-8398
AlERIS 0659.0149 3 1| RESILION 18 26M B% 1W C TCrD:250 28480 0609.0168
AVSRYT 0687-101% 1 1 | RESISTOA 100 10% BWY CC TC-0+518 012t ERION
AVSRTE 0887.5811 5 1 | RESISTOR 590 10% BW CC TC~04729 onn T
ATBR20 0633.22¢8 1 1 | RESISTOR 22M 5% 28W FC TC=-200/+1200 on2i CR2265
ALER2Y 0757.0488 2 3 | RESISTOR 000K 1% .)25W F TC=0=100 28480 07570488
AIBR2) 02841041 ' 2 | RESISTOR 100K 10% 25w FC TC=-400,"+800 o2t cBIodt
A1BA74 0684.1041 1 RESISTOR 100K 10% 25W FC TC-400/+800 on; CBIHT
AVBRIS 0483.3935 4 1 | RESISTOR 39K B% .J5W FC TCw- 400/ +800 I RI9IS
A18A26 21003356 o 1| RESISTOR-TAMR 100K 10% C SIDE-ADJ 1-TRN 28480 1100-3366
AISA2? 2100.3307 ' V| RESISTOA-TRMA BK 10% C SIDE-ADS 1-TRN 8480 2100-3207
AIBRZD 0684.1011 5 RESISTOR 100 10% 25W FC TCm-400/ 4500 01N ceon
AIERZ9 0757.0614 0 1 | RESISTOR 350 2% .126W F TC=02100 24844 C4-1/8.70-391.G
AIBRION 0787.0878 s V| RESISTOA $5 3K 1% 125W F TCx0=100 24548 C4.1/8.10-9532-F
AVER10Z 0757.0488 3 RESISTOR 509K 1% 175W F TC=02100 16480 07570420
AVBR103 07570484 3 RESISTON 500K 1% 128W F TC=0+100 28480 07470488
AVER104 0484.8821 [ 2 | RESISTOR 68K 10% 25W FC TG=-400/4700 LT €682
A1BRIOE 04846021 5 RESISTOR 6 BK 10% 25W FC TG+~ 400/ 4700 out cB8s2t
AEA108 0757.0455 4 2 | RESISTOR 365K 1% .128W F TC~02100 24548 C4-1/8.10-2062.F
AIGR10? 0787.0488 4 RESISTOR 38 6K 1% 128w F TC=0+ 100 24548 CA-1/8.T0-3682.F
AVERY10 07670480 9 1 | RESISTOR 22.9K 1%, 325W F TCQ=100 24548 C4-1/8.10.212-F
AIBR11Y 0488-5470 7 v | mesisTon 191K 1% 9 25W F Ter02100 24848 CA-1/8-T0-1 013 F
ATERI12 07570448 s t | RESISTOR 182K 1% 125W F T¢20+100 24548 CA-1/8.70-1922.F
NTUTE) 21000858 8 V| RESISTOR-THMR 20K 10% C TOP.ADY 1-TRN 28480 21000558
AVSTPY - 12810206 2 1} CONNECTOR-SGL CONT SKT 04.IN-BSC-5Z RND 28400 12810208
ATEUL 1826-0948 s 1 | ic-cA30ne 18480 1826.0048
AIBUZ 1826.0048 0 t | ICOPAMP GP DUAL B-0IP-P PxG 17014 LMasan
ALBUI 1826.0708 2 Voo 28480 1826.0708
ATEVI 21430013 5 2 | LAMP.GLOW BAB-A 70/87YDC J00UA T.2.8ULD 08808 BAB-ANE-23A)
AIBV2 1140-0013 5 LAMP.GLOW BAB-A 70/E7VDC 300UA T-2.8ULE 08808 SAB ANE-23A)
ATEVRI 1902-3345 ? 1 | DIODE-ZNR B1.1V E% 0O-35 PO=4W 18480 1902-3345
AVEXAL2 1260.8128 2 1 | conuecron 28480 12518133
Al8 D1740-86854 ) 1 | LOWVOLTAGE POWER BOARD ASSEMBLY 8480 0174080554
ATECH 01400208 s t | CAPACITC XD 480PF 5% 300VDC MICA 72126 DM18F88110300WVICR
AISC2 01800168 ¥ 1 | caracimonsxp . tur s1o% 200v0¢ POLYE 28480 0160-0188
A16C3 ©180-1827 3 1 [ CAPACITOR-FXD BOUF +50-10% 255VDC AL 8480 0180.1827
ATECA 0180-0089 7 1 | CAPACITOR-FXD 1OUF+50-10% 18OVDC AL 58289 20D108F150002
ALSCS o180-1868 o 1 | capaciTon-FuD AL B0OUF 78VDC 18480 0180-1488
AlGS . 01800-0001 1 1 | CAPACITOR-FXD TOL £+80-10% 100VDC AL snz8e 300106F1000C2
A16C? 0180-2500 ' 1 | CAPACITOR.FXD AL TEOOUF 1 8YDC 147 TT82U016G1CIP
ATSCE 0180-0683 s I | CAPACITORFXD 60UOUF+75-10% JOVOC AL 28480 0180-0843 |
ALECY 0160-1211 8 | 3 | caracmor.rxpsioer 3% 200v0C MICA 18480 o1& 2211
AVECIO 01800058 1 E 2 | CAPACTTON.FXD 10UF+76-10% 25VOC AL 56289 00106G026BA2
AT8C1 01800443 7| v | capacronrxp s300Uk+78-10% sEvOC AL 28480 01000443
ALSCI2 0180-2211 % CAPACITOR-FXD B10PF =6% JOOVIIC MICA 20480 0150-221%
AIBC1Y 0780-0341 4 1 | CAPACITOR-FXD 28UF+75-10% $2VOC AL 56289 2001266012882
ANECI4 0180-0678 7 1 | CAPACITOR-FXD J500UF+76-10% JOVDC AL 28430 01800578
AVECIG o18¢-2219 9 CAPACITOR-FXD BTOPF 28% JOVDC MICA 28400 , | 01502210

f
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Replaceable Parts Model 1746A
Table 6-2. Replaceable Parts (Cont'd)
Reference MP Part c Mir Mir Part
Designator Namber D [Qty Description Code Number
N 3

At8ci1s 0180-0068 1 CAPACITOR.FXD 10UF+78 -10% 2E5VDC AL B8289 30D108G025BB2
Al8CY7 0180-0633 7 ] CAPACITOR. FXD 100UF+78~10% 12VDC AL 48288 AN0107GO12CC2
ATECES 0160-2085 B 2 CAPACITOR-FXD O1LUF #80-20% 100VDC CER 20480 0160-208%
AlBC19 Ot60-2083 ] CAPACITOR FXD Q1UF +B0~20% 100VDG CER 18480 Q1602055
A1BC20 0180-0100 3 ] CAPACITOR FXD &4 JUF£10% ISVDC TA 88239 15004 7619035882
ATEC2Y O180-B445 ¥ 1 CAPACITOR-FLM O.1UF £10% 400VDC 28480 0160-K445
A18C22 0180.2670 B -] CAPACITOR-FXD .1UF 220% 200vDC CER 18400 0180-2670
Al8C2Y M40 1870 & CAPACITOR-FXD .1UF 220% 200VDC CER 28480 D160-3670
AT8C24 01680- 3470 -] CAPACITOR-FXD .1UF $20% 200VOC CER 28480 0150-3870
AlBC25 0802610 ] CAPACITOA. FXD .1UF 220% 200VDC CEA 28480 0160-3870
Alecs 01860-2830 ) CAPACITOR-FXD .1UF 220% JOOVDC CER 18480 0160-2670
AISLCRY 1504.0008 9 -] DIOOE - FW BRDG 400V 1A 18548 VE4S

AIBCR2 1508-0006 ] DIDOE-FW BADG 400V JA 18546 VE4D

AlBCR3 1208-0008 ] DIQDE-FW BRDG 400V 1A 18548 VE4S

AVISCR4 1508. 0043 8 1 DIOOE-FW BRDG 100V BA, 28480 1906-0048
AVECRE 15080006 B DIODE-FW BRDG 400V 1A 18548 VE48

Al8CRS 1908-0008 B DHOOE-FW BRDG 4100V 1A . 1B548 VER

ALSCA? 1901.0040 1 2 HODE-SWITCHING JOV SOMA 2NS DO-35 18480 1901 0040
ATECRS 1901.0043 1 DIODE-SWITCHING IOV SOMA 2MS DO-35 28480 19010040

ATEEY CM40-0049 B 1 INSULATOR 28480 034 0549
AlGH1 0624.0006 ] 2 SCREW-TPG 4.24 15-IN-LG PAN-HD-PHL 00000 ORDER BY DESCRIPTION
Al8H2 2200-0145 2 ¥ SCREW-MACH 440 £38.IN-LG PAN-HD-POD 00000 ORDER BY DESCRIPTION
AISHA 2180-0199 3 } WASHER-FL NM NO. 4 ,125-IN-1D 312.IN-Q0 284580 1180-0199
AIEHA 2180:0610 -] 1 WASHER-LK INTL TNO. 4 12-!N-ID 28480 2180-0810
AIEHE 2250-0003 7 1 NUT-HEX-PLSTC LXG 4-40-THD .1 43-IN-THK 00000 ORDER BY DESCRIPTION
AldMP) 1400-0747 k| 1 CABLE VIE 002-4-DIA .15-WO NYL 28400 1400-0747
AlEMP2 1400-0249 o 1 CABLE TIE .081-835-DiA 097.-WD NYL 06383 PLTIM.B

A18M1 TO125Y-600u 4 ) CONKECTOR 12-PIN M POST TYPE 28480 1261-6008

AVSPT 12518093 5 1 COMNECTOR-PQST 15 CONTACT 28480 1261-8093
AIEPD 1161.6r08 .3 ] CONNECTOR 15-PIN M POST TYPE 284080 125%-8009
ATSP4 120173458 1 ) COMNECTOR 10-PIN M POST TYPE 18480 1251-5M48
ATOPS ¥281-8010 8 1 CONNECTOR 3.-FIN M POST TYPE 18480 128186010
Al6Q1 1853-0316 5 2 TRANSISTOR PP 51 PD=B26MW FT=50MMHZ o3 MPSAD2

AréQ2 853-0318 & TRANSISTOR PNP S PO=825MW FT+ 5OMKZ 04713 MPSAS2

AN 1854-0215 1 2 TRANSISTOR NPN 51 PO=J80MW FT-300MHZ 04713 INISM

A1804 1854-0575 ] )] TRANSISTOR NPN 58 PD=815MW FT=500 HZ C471) MPS- A2

A18Q5 1853-0080 [ 2 TRANSISTOR PNP 52 PD=3COMW FT= 30OMHZ 28480 1853-000
Atsas 1853-0080 [ TRANSISTOR PRP S| PO=300MW FT=30MHZ 18480 186)-0080
ATBQ7 1854-0216 ] TRANSISTOR NPN 51 PD=J50MWY FTe J00OMHZ oan3 INIBO4L

A5G 1854.035%8 3 1 TRANSISTOR NPN 51 PDnJ1 MW FT=60MMZ 18480 1854-0358
AlEQD 1853-0038 2 2 TRANSISTOR PNP 51 PD310MW FT=250MHZ 28400 1853-0036
A0 18530038 2 TRANSISTOR PNP 51 PO=110MW FT=~250MHZ 28480 1853-0028
K173 18540472 2 1 TRANSISTOR NPN S DARL PD 800MW 4713 MPS-Al4

AlI3QT4 1854-0584 5 ] ]’HANSISTG IPN S1 DARL PO=70W FT=1MH2 284.9 1954-0858

AlERY 0157.0454 3 1 RESISTOR 32K 1% .115W F ‘I'C-'O}IUO 24548 C4-1/8.T0-3372.F
ATERZ 00360003 4 1 RESISTOR B.2 10% W CC TC~O+412 o1 EB32GY

A16R] 0634-1241 k! ] RESISTOS 120K 10% 25W FC TC +-800/+500 o2t a1

AlbR4A 0684101 9 2 RESISTOR 10 10% . 25W FC TC-400/+700 onn cs1o

AlBRS 04898-)455 & 1 RESISTOX 283K 1% . 125W F TC=02 100 24548 C4-1/8.-T0-2813-F
AlSRS - 08584495 ] 1 RESISTOR 37 4K 1% .125W F TC=02100 24548 C4-3/8.70-3742.F
AV6RT 08841021 7 2 RESISTOR 1K 10% . 25W FC TCm-400/4800 g1 €B8102%

Al8A8 0684-1041 1 2 RESISTOR 100K 10% .25W FC TC=-400/+800 o Cot0o4)

Atens Q757041 ] 2 RESISTOA 2 43K 1% .115W F TC=0=100 24548 C4-1/8-TO-243%-F
AlSR1O 0a11.1888 9 2 RESISTOR 3.5 8% IW PW TCw0+400 78042 BWH2-IRE-J
A18A1: 0584-1231 ] 1 RESISTOA 12K 107, . 25W FC TC=-400/+800 onn ca123

AISAL2 0884-1031 9 RESISTOR 10K 10% .26W FC TC=- 400/ 4700 onn ca1ody

AISRI3 Q757.0450 9 ] RESISTOR 22.1K 1% .326W F TC=C=100 24548 C4-1/8-TRAN2.F
AYSR14 0858.5437 [} ) RESISTOR 12K 1% 125W F TC=0 150 18480 0658-5437 .
AtGRIS 0484101 7 RESISTOR K 10% 25W FC TC=- 400,+800 onn CRION

Al&ATs 0854-472 2 ¥ RESISTOR 47X 10% .25W FC TC=-400/+B00 ot CBAII

Al8R20 1100-3183 7 ] RESISTOR-TRMR 50K 10% C TOP.ADJ 1-TRM 284080 2100-2183
Al8A2Y 0684-8231 .1 ] RESISTOR 81K 10% .25W FC TC=~400/+800 0112t casi

Al&R12 0687-1111 ] 1 RESISTOR 4.7X 10% 5W CC TC»O+ 847 02} EBIN

Al8AL) OT570428 1 ] RESISTOA ¥.82% 1% . 126W F TC=0= 10D 245448 C4-1/8-TO-1811.F
AIBR2& 0411-1858 -3 RESISTOR 1.6 5% 4W PW TC=(= 400 78042 BWH2.1RS-J
AIBR2E a757.0433 a 1 RESISTOR 3 31X 1% .125W F TC-02100 245~ C4-1/8-T0-J321.F
AISRIS 2100-0654 .3 ! RESISTOR-TRMR E00 10% C TOP-AD) 1.TRN 18480 2100-0654
AVISR2Y 0787-1083 8 1 AESISTOR 3K 1% . 125W F TC=210C 24548 C4-3/8-T0-2001.F
ATGR28 0458-3329 1 1 RESISTOR 10K .P% NI F TOe0=100 03888 PMESE-1/8-TO-1002-D
ATSA29 0858-8579 7 3 RESISTOR B 5% .128W F TC=O+100 14546 CLl/B-TO“.’lNl-D
A18RI0 0811-1888 7 1 RESISTOR 3 B% 2W PW T1C=02B00 75042 BWH2-1R0-)
ATSAM) Q684-2321 4 ] AESISTOR 3 JX 10% .25W FG TC=-400/+700 on €8331%

ATSRI2 0458-8579 T RAESISTOR BX 5% .128W F TC=0+100 24848 C4-1/8-70- 5001-0
AR 0888-5579 T RESISTOR 6K 5% 125W ‘F TC=0+100 24548 C4-1/8-T5001-D

) See introduction to this section for ordering informatior
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Model 1746A Replaceable Parts

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

See introduction to this section for ordering information

- . Reference HPPart | C Mt Mir Part
L Designator Number D jQty Description Code Number
i
» . ATSRAL 0757-0401 [ RESISTOR 2 43¢ 1% 326W F TCuO*100 24548 C4-1/8.TO- 2421 -F
A18A35 0a11.1867 ] 1 | RESISTOR 3 2 5% 2W PW TC+02400 6342 BWHZ. TR2.J
A16A16 06834718 0 1 | RESISTOR 470 5% 25W FC TC=- 400/ +600 o CBATIS
AVSAI? otas-'on ] 2 RESISTON 100 10% 25W FC TC=-400. +600 ann cBIoNt
. AlSAIA 08383« 718 L4 RESISTOR 470 8% 25W F% TC = - 400/ 1800 N cBanh
AlB8R1S 0Go4-1013 3 AESISTOR 100 10% 25W FC TC» - 400, +500 ann camgrr
l At8R10 06841043 1 RESISTOR 100K 10% 25W FC TC=-400/ « 800 ' [s13F4 CBI104t
AT6RA4 0787.0477 0 2 | RESISTOR 333K Y% I25WF FC-0+100 19701 MF4C1 /8-T0-3927F
A1GRAB 0787.0477 1] RESISTOA JIIK 3% T25W F TC Qe 10 19701 MF4C* B.TOAIITF
AIGHAS Q787 0429 2 1 RESISTOA Y BZA 1% T25W F TC+D+100 24548 C4-1./8-10. 1811 F
. A1ER47 07570408 5 3 RESISTOA 182 % 125W F TC-0=100 24848 CAV/ATO.TRIR ¥
[ 3]..4} 3101-0588 ] 1 SWITCH PB DPDT ALTNG 4A 250VAC 18380 3101-0855
. A1852 310711914 [ ' SWITCH- SL 2.DPDT STD 1 5A 250VAC PL 284580 31011914
Al6U1 1820-0156 [ 3 | K 7213VRGLIR TO.100 Nz MCIT2ICG
. AIEU2 1820 D198 ] 1€ 723V RGLTR T0-100 C471) MCITICG
A6 18200194 e I¢ 723V RGLTR 10-100 04713 MC17232G
ATSVRY 1902- 3048 7 1 DIOOE-INF 3 78V 6% DO- 18 PO~ 4W 18480 1902-3048
‘ A18VRY 1902-0025 4 1 DIGDE-INA 10V 5% D038 PO= 4W TCx+ 08% 18480 13020025
AtavRy 1802-0049 ? t | DICOE-INR B Y9V 5% DO-38 PO= 4W 28480 1802 0040
' Al? 0174268502 o ) DECODING BOARD ASSEMBLY 28480 0174268502
' A17CY 0160-2055 8 2 | CAPACITOR-FXD OIUF +80-20% 100VDC CER 18480 01602065
. A2 0180-20858 s CAPALITOA. FXD OIUF +80~20% 100VDC CER 28480 0160. 2068
AVICY 0180-1748 4 V| CAPACITOR-FXD 1 SUF£10% 20VDC TA 56289 1500185X3020A2
AVTCA 0160- 3466 ] i CAPACITOR-FXD 1000PF £ 10% 1KVDC CEA 28480 0180-3458
ALCS 01300088 0 1 } CAPACITOR-FXD SOUF+78-10% 24VDC W 56189 I005065025CC2
. AVICE 0100-0068 o CAPACITOR-FXD BOUF +75 - 10% 25VDC AL 56289 300808G075CC2
AVICR3 1801.0813 3 2 | oio0e.puaL 100v 28480 19010813
. A17CRA 19010613 2 DIODE. DUAY, 100V 28480 1901.0613
A17CRS 19010536 9 v | DIODE-SM $IG SCHOTTIY 28480 1501.083%
AVICRS 1901.0040 1] 1 DIODE.-SWITCHING YOV 50MA ZKS DO-J5 18480 1901-0040
. AV702 18530038 2 1 | TRANSISTOR PNP 2 PDS310MW FT= 280MMZ 28480 1853 0038
AVIQ) 1854-00 7 3 TRANSISTOR NPN 51 PO:= JOOMW FT= 200MHZ 218480 1854.0077
A1704 1854.0071 7 TRANSISTOR NPN 51 PD-=J00MW FT»200M:12 28480 1854-007)
. A17Q5 1854.001 7 TRANSISTOR NPN $1 PO J00MW FT = 200MHZ 18480 18840071
A1706 1854.0215 1 2 | TRANSISTOR NPN Si PDISOMW FT+I00MHZ oan3 INJI04
Ar7Q7 1854.0218 1 TRANSISTOR NPN 51 PD+350MW FT= J00MHZ 34F] N304
. AVI08 1854.0623 4 1 TRANSISTOA NPN S TO-33 PO= W FT =1 BOMMT 28480 1854.0523
AL0D 1853-0354 ? 2 | TRANSISTOR PNP S TO-92 PD380MW 28480 18530354
A7Q10 1053.0084 7 TRANSISTOR PN § TO.92 PO J50MW 28480 1853 0354
l . ATHY 07570442 9 8 | RESISTOR 10K 1% 125W & TC-0=100 24548 €4-1/8-T0-1002 F
\ AVTAZ a757.02102 & 1 RESISTOR 221 1% 128W F TC=0+100 24548 C4-3/B-TO-221R -}
ATTR3 0757-0200 ? t | RESISTOR 562K 1% 125W F TC<0:100 24548 CA-1/D.T0-8021-F
. ALTRE or67-G2e0 3 & RESISTOR 1 1% 125W F TCaO=100 24548 C4-1/8-T0-1001.F
A17R8 0757.0435 ) 3 | RESISTOR 392K 1% 125W F TC=0=100 24548 C4-1/8.T0-3921-F
AVIRS 0757.0428 o AESISTOR 392K 1% J2IW F TC-0:100 24548 €4.1/8.70-3971 F
. A17R? 07570441 9 RESISTOA 10K 1% 125W F 1C-0:100 24548 C4-1/8.70-1002 F
A17RS 0787.0442 s RESISTOR 10K 1% 1 25W F TC=0+100 24548 €4-1/8.T0-1002 F
A17R9 0757-0200 3 RESISTOR 1K 1% 175W F TCr0= 100 24544 €4.1/8.10-1001 F
. AVRIO 0757.0280 a RESISTON 1K 1N 128W F TC+07100 24848 CA-1/8.T0-1001-F
ATTR1Y 0757.0438 3 4 RESISTOR 5 FIK 1% 125W F TC=0+100 24548 C41'0.TO-BILTF
AYIR12 0187.0438 3 RESISTOR S.11K 1% 126W F TS0+ 120 24545 C4-1-B-TOSIFEF
A3 0787.0435 4] RESISTOR 3 81K 1% 125W F TC~0=100 24548 C4.1/B-TO-292} F
ALR14 ©757.0401 0 6 | RESITOR 100 1% 125W F TC=0=100 24840 C4-1/B.TO101.F
AVTR1E 0757.0401 [+ RESISTOR 100 1% Y28W ¥ TC=0=100 T4848 CA-1/8-TO-101.F
. AVIRIS 07870282 s 2 | PESISTOR 20 1% 126W F TC=02T00 24546 C4-1/8.T0-2001 5
AVTR17 Q684-472% 2] 3 RESISTOR 4.7 10% 28W FC TC~-400/ +700 ot ced4rn
A17RI8 0884.4721 o RESISTOR 4 7K 10% 25W FC TC =~ 400 +700 onn cearz1
AVTRIO 0884 4721 o RESISTOR 4 7 10" 25W FC TC~- 400, + 700 o cBAT2Y
. AVRI0 0757.0283 [ RESISTOR IX 1% 125W F TC=0=100 24548 CA-+/B.TO- 2201 #
A17R2Y 0684-223) 3 v b AESISTOA 72K 10% 26W FC TC=-400. 480D o A
AVIRZ4 0408-8584 1 2 | RESISTOR 998k 1% 125WF TC=0275 28480 0498. 8648
. ATIR15 07570458 7 2} RESISTOR 5) 1K 1N 1I5W F TCrO£100 24548 CA1/BTOBIILF
A1TR28 0584-225) 7 ] RESISTOR 2 1M 10% 26W FC TC=- 300/ +110Q Qudt cB2151
AYm2? 0699.6688 1 RESISTOR 69 8K 1% 128W F TC-( 78 28480 08na. 8488
. AtTRIA 0757.0438 3 RESISTOR 5 11K 1% 125W F TCr02100 24546 €4 1/B.TO-B111.F
‘L AVIR29 0787.0438 3 RESISTOR 65 11X 1% VI8W F TC=0+100 24848 CA4-1/8.TO5111 ¢
! AVTRAIO 2100-274 1 | RESISTOA-TAMR 10K 10% € SIDE-ADJ T-TRN 28430 ragA174
' AVTR3N 08088800 7 ' AESISTOR £ BIX 1% S25W F TC-0+2% 284380 0. 5800
; AITRI2 0757-0400 [«] AESISTOR 100 1% J25W F TC~ Q=100 24548 C4- B-TO-10T-#
ATTR3Y Q7570401 [+ RESISTOR 100 1% T125W F TC=0*100 24548 C4-1/8-TO-101-F
. AVIRI4 0684-1063 8 1 RESISTOR 10M $0% 23W FC TC«- 500 «1100 o1 caiE
ALIRIS 21003123 o t | RESISTOR TRMA 500 10% C SIOE-ADJ 17.TRN o1y 43p50%
AVTRIS 0658.3155 ) ? RESISVGR & 64K 1% 125W F TC=0+100 24848 CL1/B.T0-4641-F
. : A17R37 04943154 7 [ RESISTOR 14.7K 1% 225W F TCr0=100 24848 €AY /B-TO-1472.F
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Replaceable Parts Model 1746A
Table 6-2. Replaceable Parts (Cont'd)
Refarencs HP Part C Mir Mir Part
Designator Number D |Oty Description Code Number
AiVJRIB O757.0445 2 1 AESISTOA 13K 1% 135W F TC=0*100 24548 C4-1/B-T0-1002.F
AVIR1S 2100-3273 1 1 AESISTOR-TAMRA 2K 10% € SI0E-ADJ 3-TRN 28480 2100-131
AVTRAD 0757.0442 9 RESISTOR 10K 1% 125W F TC-C+ 100 24548 €4-1/8-T0-1002.F
ALTRAY 0757.0447 2 3 RESISTOR B286K 1% 125W F TC-0-100 18480 07570487
AVTRAZ 2100- 3054 4 1 RESISTOR-TAMR 100K 10" C SIDE-ADJ 17-TAN o £IPI04
AVIRAJ O757.0458 7 RESISTOR B 1 1% 128W F TC-0+100 14848 C41/8-T0-N2F
AVTRAR OT57-0441 a t RESISTOR B 25K 1% VISW F TC-O+100 24548 C4.1/8-T0-8251-F
AVIR4S 0/67.0280 3 RESISTOR 1K 1% 125W F TC~0=-100 24548 C4-1/8-T0-1001-F
AVTRAS Q70412 3 1 nea 0/ 385 1% T28W F TC-C-100 14548 C4-1/8-T0 J65R F
AVIRAZ 0787.02% 5 t RESISTOA 813K 1% T25W F TL 0100 1970 MF4C1/8. TO-6101.F
A17R4B 07870400 B 1 RESISTOR 274 1% 128\ - TC<0=100 24548 CA1 A TO274RF
AlTR4G 0757.0407 [ 1 RESISTOA 200 1% 128W F TC-0*100 14548 C4-1.8-10-201.F
A TRS0 Q7570401 [+ RESISTOA 100 1% 125W F TC=0-100 24548 C4-3/8.70- 10V -F
AVTRBY 07610030 o 1 RESISTOR 5K §% W MO TC-0+200 18480 0761.0030
AYTE2 0658.8877 ] 1 RESISTOA 3G~ 1% 128WF TC-0+25 2B4B0 C498.8877
AI7RBI ‘ 0554.4360 (N L] AESISTOR 10K 1% 12BWF . .~0r2% 28480 (898.8150
AITRS4 04098443 Q ] RESISTCR 5K 1% 128W F TC-O B0 1910 MFACY. 6 T2.5001.8
A3TRSS 0458.6348 0 ] RESISTOR JX 1% 1280 F IC-0O°25 218480 04386248
AVTRES 06083491 a T RESISTOR 1K 1% 125W F TC-0+50 18480 08%8-)49)
AYTRE? DE08-8317 3 T RESISTOR BOO 1% 125W F TC-Q+25 03888 PMEAS-1/8.T3-BOOR.B
At THSE 0498.8208 [ 1 RESISTOA JO0 1% 126W F TC: Q=B 18480 0858 8295
Al17R89 {¢88.434) 1 2 RESISTOR 100 ¥% 25W F 1C-0*50 28480 0684.4343
ARS8 0408.4341 ] RESISTOR 100 1% 128W F TC-0Q: 50 J8480 06944343
AVTIRET O757.0442 9 RESISTOR 10K 1% 125W F TC-O+100 24548 Ca-1/8-T0 002 -F
A1TRE2 07570401 [+ RESISTOA 100 1% T25WF TC=0+100 14546 C4-1/810-101-F
AITRE] of34-1011 5 2 RESISTOA 100 1J% 25W FC TC=-400/ +500 ann B0
AVTTRB4 0684-101% 5 RESISTOR 100 10% 28W FC TC=- 400/ +500 1R 0] ] CB1011
AMTRES 07570439 ) ] RESISTOR 6 BIK 1% .1I5W F TC0=100 24548 C4-1/8.T0-8831.F
ATTROS 04908-5438 3 1 RESISTOR 147 1% 125W F TC20=100 24848 C4.1,/8-T0-147R F
AYTRAT 0884-1021 7 1 RESISTOR 1K 10% 18W FC TCw-400/ +800 o ceon
ALTRER 0757.0485 ] ] RESISTCH 100K 1% 125W F TC-0+ 100 24548 C4.1/8-T0- 1003 F
AL TSIMPY 0510310} 7 1 RING-RETAINING 28430 05101101
AVTSIMP2 01722.8190 9 1 SWITCH ASSEMBLY. ROTOR iMALE) 28480 01722.81501
AVTSIMPI 01722.81902 [+3 ] SWITCH ASSEMBLY-ROTOR (FEMALE, 28480 01722 81902
AV 1828.0C89 2 3 IC OP AMP GP TC-39 PKG 01295 LM2OVAL
Aliu2 1824-0069 2 IC OP AMP GP TQ.B9 PG 01195 LMIO1AL
AT7U3 1820-0203 [] ) IC OP AMP GP T0-93 PRG 55 CAZ41CTY
Al7U4 1826-0083 2 IC OP AMP GP T0-99 PG 01295 LM201AL
ATTUT 18210001 A 1 TRANSISTOR ARAAY CA2048 k1311 CAJOLE
AVTTUB 1820-1187 ] ] IC GATE TTL LS NAND UAD 2.INP 01255 SNT4L 500N
ATTUR 1820.1112 ] 1 IC ¥F TIL L5 O TYPE POS EDGE-TRIG 0129% SNTALSTRAN
AlLIVR1 1902- 3002 3 1 DIGCE-INR 237V 5% DO-7 PD « 4W TC= - O74% 28480 19023002
AV TUAT 12318007 3 ] CONNUT 15 FEMALE RECEPTACLE 28480 1269-8007
PARTS LIST FOR OPTION 001
MPI1C0 01720-0320t a ] ADAPTER-POWER CORD 18480 Q1720-0310"
MPI10t Q400-0013 .1 T GAOMMET-STR RLF STR.THAL _Y.IN-THK-PNL 28480 04000013
wioo a0 13102 4] 1 CABLE-POWER 75 FT 1848C BrIQ-1202
PARTS LIST FOR OPTION 033/038
ACO AT8AM 5 1 DVM.SCCPE 28480 MT76AH
£200 8120.2998 0 ] TEST LEADS ! 28480 B8120.2995
M20% 22000091 ? 2 SCREW-MACH 4.40 B87-IN.LG PAN-HD-POD 00000 CRCER BY DESCRIPTION
H202 22000133 2 2 SCREW-MACH 4.43 25.IN.LG PAN-MD-POZI 00000 CRADER BY DESCRIPTION
L F{sa} 11060111 2 2 SCREW.MACH 2-40 K.IN.LG PAN-N0-POZ) 00000 ORDER AY DESCRIPTION
H204 2380-0115 4 4 SCREW-MACH 8- N XINLG PAN.HD-PODY 000“? OADER BY DESCRIPTICN
] '
MP12 15500448 -] ] POUCH-PLASTIC 218480 1540 0448
MPa% O3 742041202 ] 1 COVER-TOP 18480 0%742.04102
MP200 01710-2470% -] 2 SPACER 18480 01710-24708
M2201 01742.01202 ] 1 BRACKET 218480 0174201202
MP202 5040-8302 2 1 ADAPTER. J4T6A 28430 5040 8302
1200 9100- 3988 3 1 TRANSFORMER. POWER 28480 31001358
W0 0174081827 [ T CABLE ASSEMBLY POWER ' \ ' 18480 1 01740-81827
]
b 1 |
See introduction to this section for urdering information
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5 Model 1746A Replaceable Parts
n Table 6-3, List of Manufacturers’ Codes
(|
Mir Zip
‘ . No. Manufacturer Name Address Code
t 3027 SCHURTERAGH LUZERN sw
00000 ANY SATISFACTORY SUPPLIER
‘ o112t ALLEN-BRADL: ¥ COD MILWAUKEE wi 52204
01268 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS % %112
o SPECTROL ELECTRONICS CQRP CITY QF IND CA 91745
m 03888 K D | PYROFILM CORP WHIPPANY NS [opi:1: 1]
a3 MQTOROLA SEMICONDUCTOR PRODLCTS PHOENIX AL 25008
06383 PANDUIT CORP TINLEY PARK i 60417
08806 GE CO MINIATURE LAMP PAOD DEPT CLEVELAND OH £3112
t 18548 VARD SEMICONOUCTOR INC GARLAND ™ 75040
13102 THERMALLOY CO DALLAS ™ 75224
13701 MEPCO/ELECTRA CORP MINERAL WELLS ™ 160687
l{ 20931 EMCON DV ITW SAN DIEGO ca 82129
24848 CORNING GLASS WORKS BRADFORD! BRADFORD P 18701
7012 NATIONAL SEMICONDUCTOR CORP SANTA CLARA A 55081
t mEr CORNING GLASS WORKS (\VH,MNGTON WILMINGTON NE 18404
18480 HEWLETT-PACKARD CO CORPORATE HO PALD ALTO Ch 84304
1888 RCS CORP SOUID STATE OV SOMERVILLE NI
t K s11.11 AMD ENGINEERING INC LACONIA NH NI248
37942 MALLORY P R AND CQ INC INDIANAPQLIS IN 48208
B1842 CENTRE ENGINEERING INC GTATE COLLEGE PA 1680+
52763 STEYTHER-TRUSH INC CAZENOWVIA NY 13035
| o B6289 SPRAGUE ELECTRIZ CO NORTH ADAMS Ma 01247
72126 ELECTRO MOTIVE CORP FLORENCE sc 08228
72128 BECKMAN INSTRUMENTS INC HELIPOT OV FULLERTON CA 82634
t 75042 TAW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
75918 LITTELFUSE INC DES PLAINES I 80018
l 8020 MALLORY CAPACITOR €O INCIANAPOLIS IN ABICS
See introduction 1o s sechon tor ordenng mtormation
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Model 1746A

- ———

7-1. INTRODUCTION.

7-2. This section normally contains information for
adapting this manual to instruments for which the
content does nat apply directly. Since this manual does

— "

Manual Changes

SECTION VII

MANUAL CHANGES

apply directly to instruments having serial numbers
listed on the title page, no change information is given
here. Refer to INSTRUMENTS COVERED BY
MANUAL in Section 1 for sdditional important
information about serial number coverage.
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Table 8-1. Schematic Notes

Model 1746A

[

VERNIER |

e St il —

VERNIER |

ety e — — —

ETCHED CIRCUIT BOARD

ASSEMBLY

ETCHED CIRCUIT BOARD
OM ASSEMBLY

FRONT-PANEL MARKING

REAR-PANEL MARKING

MAIN SIGNAL PATH

PRIMARY FEEOBACK PATH

SECONDARY FEEDBACK PATH

= = —

—>>—

e ]

T

—>n>

I

1

REFER TO ANS! Y 32.2 AND ¥32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE.

SINGLE-PIN
CONNECTOR ON BOARD

PIN OF A PLUG-IN
BOARD (WITH
LETTER OR NUMBER!

COAXIAL CABLE CONNECTED
DIRECTLY TO BOARD

COAXIAL CABLE CONNECTED
TO SNAP-ON JACK

@ TEST POINT

SCREWDRIVER

% ADJUSTMENT

GROUND

w-eéi-@

Q FRONT-PANEL CONTROL

(TP WITH NUMBER)

WAVEFORM TEST POINT
(WITH NUMBER)

COMMON ELECTRICAL
POINT (WITH LETTER);
NOY NECESSARILY

SCHEMATIC REFERENCE

@
@\

1 O

SIGNAL REFERENCE ,"‘\)

D FiELD-EFFECT TRANSISTOR

BREAKDOWN DIODE
{VOLTAGE
REGULATOR)

LIGHT EMITTING
DIODE (LED)

TUNNEL DIODE

(N-TYPE BASE)

CIRCUITS OR COMPONENTS
DRAWN WITH DASHED
LINES (PHANTOM) SHOW
FUNCTION ONLY AND ARE
NOT INTENDED TO BE
COMPFLETE, THE CIRCUIT
OR COMPONENT IS SHOWN
IN DETAIL ON ANOTHER
3CHEMATIC,

i925) WIRE COLORS ARE
GIVEN BY NUMBERS
IN PARENTHESIS
USING THE RESISTOR
COLOR CODE
11925} 1S WHT-RED-GRN!
0 -BLACK 5 - GREEN
1-BROWN 6 -BLUE
2 - RED 7 - VIOLET
3 - ORANGE 8 - GRAY
4 - YELLOW 9 - WHITE

* OPTIMUM VALUE
SELECTED AT
FACTORY, TYPICAL
VALUE SHOWN;
PART MAY HAVE
BEEN OMITTED.

UNLESS OTHERWISE
INDICATED: RESISTANCE
IN OHMS, CAPACITANCE
IN PICOFARADS AND
INDUCTANCE N
MICROHENRIES

P/0  PARTOF

cw CLOCKWISE END OF VARIABLE RESISTOR
NC NO CONNECTION

VF (A)

V - VOLTAGE
F - FILTERED
(A) - FILTER SOURCE
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Service

SECTION Vil
SERVICE

8-1. INTRODUCTION.

8-2, This section contains schematics, repair and
repiacement information, component locators, wave-
form and test conditions.

8-3. SAFETY CONSIDERATIONS.

84, The following warmings and cautions must be
followed for your protection and to avoid damageto the

equipment.

Maintenance described in this eection is
performed with power supplied to the
instrument and with the protective covers
removed. Maintenance should be performed
only by trained service personnel who are
aware of the hazards involved (for example,
fire and electrical shock). Where main-
tenance can be performed without power
applied, the power should be removed. Read
the Safety Summary at the front of this
manual tefore attempting repair on this
instrument.

8-5. SERVICE SHEETS.

8-6. The service sheet is a unit of information for a
circuit which includes a schematic diagram, component
locators, theory of operation, and testing information
for the schematic. The service sheet number is a large
bold number printed on the lower right-hand corner of
each schematic.

8-7. SCHEMATICS. Schematics are printed on foldout
pages for easy reference to the text and figures in other
sections. The schematics are drawn to show the
electronic function of the circuits. Any one schematic
may include all or part of several different physical
assemblies. Graphic symbols (table 8-1) used in this
manual are based on ANSI Y.32.2-1975, Graphic
Symbols for Electrical and Electronics Diagrams.

8-8. The achematics are numbered in sequence with a
boid number at the lower right-hand corner of each page.
These numbers are used to cross reference signal
conections between the schematics. At circuit breaking
points, a number in a circle is ehown, followed by
another number in bold type. The circled number
indicates the signal and the bold number indicates the
agsociated schematic that contains the source or
destination of the signal. To find the source or

destination of the signal, turn to theindicated schematic
and find the circled number.

89. A table on each schematic lists all components
shown on the schematic by reference designation.
Component reference designators that have been
deleted from the echematic are listed below the table,

8-10. All components within the bordered areas of the
schematic are physically located on circuit hoard
assemblies. Components not physically located on a
circuit board assembly are shown in the unbordered
areas of the schematic.

8-11, COMPONENT LOCATIONS. Locations of
components on assemblies and subassemblies are
illustrated on line drawings adjacent to the schematics.
Since the schematics are drawn to show function,
portions of a particular assembly may appear on several
different schematics.

8-12. THEORY OF OPERATION. Overall theory of
operation appears opposite the overall block diagram
{figure 8-1). The block diagram briefly describes
instrument operntion. Each block in the diagram
containa the service sheet number(s) where the detailed
theory, schematics, and troubleshooting information
are presented,

8-13. REFERENCE DESIGNATIONS.

B-14, Reference designations used ii .his manual are
based on ANSI Y32.16-1975, Reference Designations for
Electrical and Electronics Parts and Equipments.
Minor variations from the standard, due to design and
manufacturing practices, may be noted.

8-15. TROUBLESHOOTING.

8-16. INITIAL TROUBLESHOOTING PROCEDURE.
Before troubleshooting the 1746A in detail, try to
perform the adjustment procedures listed in Section V of
this manual. Some apparent malfunctions may be
corrected by these adjustments; failure to obtain a
correct adjustment will often reveal the source of
trouble.

8-17. DCVOLTAGES AND WAVEFORMS, DC voitages,
waveforms, and conditions for making these measure-
ments are given on or adjacent to the schematics on the
service sheets. Since conditions for making these
measurements may differ from one circuit to another,
glwayr check the specific conditions listed for ecach
schematic,

8-1
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8-18. TROUBLE DIAGNOSIS. Use the front-pancl
controls and note ar many symptoms of themalfunction
as possible. From these symptoms you can usually
determine which section (vertical, horizontal, low- or
high-voltage power supply) is malfunctioning. Even if
the problem happens to be in the vertical or horizontal
section, it is still good practice to check the low-vcltage
power supplies, gince an out-of-tolerance pupply can
affect the operation of these circuits. Table 8-2 lists the
sequence of checks that should be used when
troubleshooting.

8-19. CIRCUIT-LEVEL TRAOUBLESHOOTING. Once a
problem has been isolated to a particular assembly or
circuit, the text and waveforms on the service sheet that
documant that circuit should be "ised to locate the faulty
component(s).

8-20. RECOMMENDED TEST EQUIPMENT.

821, Test equipment and accessories required to
maintain the 1746A are listed in Section [ of this
manuat, Equipment other than that listed may be used if
it meets the listed critical specifications.

8-22. REPAIR.

8-23. ASSEMBLY REMOVAL. Instructions for remov-
ing major assemblies are contained in the Service Sheet
inatructions for that particul ar assembly. Refer to table
8-3 for a list of assemblies indexed to Service Sheets.

8-24. PREVENTIVE MAINTENANCE.

8-25. Cleaning. Painted surfaces can be cleaned witha
commercial spray-type window cleaner or with a mild
soap and water solutiot.

Model 1746A

CAUTION

Avoid chemical cleaning agents that might
damage the plastics used in this instrument.
Recommended cleaning agentsareisopropyl
alcohol, kelite (1 part kelite, 20 parts water),
or a solution of 1% mild detergent and 95%
waler.

826 Corroded spots are best removed with scap and
water. Stubborn residues can be removed with a fine
abrasive, Protect such areas from further corrosion with
an application of silicone resin such as GE DRIFILM 88.

8-27. Switch Malintenance. The pushbutton switches in
this instrument were designed for long, trouble-free
service. If one of these switches should become defective,
replacement rather than repair is recommended.

8-28. Rotary switches can easily be serviced after
removal from the instrument. For example, to remove
the TIME/DIV switch, the TIME/DIV switch shaft
must also be removed. Refer to Service Sheet 8 for
TIME/DIV switch shaft removal and appropriate
Service Sheet for switch maintenance.

8-29. Conventional rotary switches are serviced by
cleaning the contacts with a degreaser such as M-180
FREON TF DEGREASER. Contact surfaces should be
Iubricated with a lubricant comparabla to LUBRIPLATE
FLM produced by Fiske Brothers Refining Company.,
LUBRIPLATE FLM is availabie from Hewlett-Packard
(HP Part No. 6040-0305).

8-30. CIRCUIT BOARDS.

8-31. Board Connectlons. Square-pin connectors are
identified on circuit boards by color code of connecting
wire or by the signal name. Connector pins on plugs and

Table 8-2. Troubleshooting Sequence

3. GATE AMPLIFIER

4. VERTICAL SECTION

5. HORIZONTAL OUT-
PUT AMPLIFIER

6. SWEEP

trigger circuit.

CHECK COMMENT
1. LVPS All other functions rely on LLVPS for proper operation.
2. CRT & HVPS All high voltages and CRT must function to obtain a display.

CRT must be unblanked to display signal.

After obtaining a visible beam, begin checking deflection circuitry.

To distinguish between time base and horizontal output amplifier
problems, apply signal to channel B (in A VS B mode); if deflection

occurs, horizontal output amplifier is operating properly.

After checking horizontal output amplifier, check ramp generating
circuitry iz AUTO mode). When auto sweep is operating properly, check
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jacks are identified by either a numeral or a letter. The
letters G, 1, O, and Q have been omitted.

8-32. Servicing Etched CircuitBoards. All etclied circuit

' hoards have plated-through component holes. This

allows components to be removed or replaced by

Table 8-3. Assembly to Service Sheet Index

Service

unsoldering or scldering from either side of the board.
When removing large components such as poten-
tiometers, rotate the soldering iron tip from lead to lead
while applying pressure to the part to lift it from the
board, HP Service Note M-20E contains additional
information for repair of etched circuit boards.

ASSY ASSY THEORY OF COMPONENT REMOVAL TROUBLE-
NO. NAME OPERATION ID PROCEDURE SHOOTING SCHEMAYIC
Al |CHANA Service Sheet 4 NA Service Sheet 4 NA Service Sheet 4
ATTENUATOR
A2 CHANB Service Sheet 4 NA Service Sheet 4 NA Service Sheet 4
ATTENUATOR
A3 | Vertical Service Sheets 4 | Service Sheet 4 | Service Sheet 4 | Service Sheets 4 | Service Sheets
Preamplifier and & and 6 4and 6
A4 | Delay Line Service Sheet 4 NA Service Sheet 4 NA Service Sheet 4
Ab | Vertical Service Sheet 5 | Service Sheet 5 | Service Sheet 5 | Service Sheet 5 | Service Sheet 5
Output
A6 | High-Voltage | Service Sheet 2 NA Service Sheet 2 NA Service Sheet 2
Multiplier )
A7 | Horizontal Service Sheot 7 | Service fiheet 7 | Service Sheet 7 | Service Sheets | Service Sheets
Sweep : 7,11, and 12 10-12 and 14
A8 | Main Sweep Service Sheet 8 | Service Sheet 8 | Service Sheet i | Service Sheet 8 | Service Sheet 8
A9 | Delayed Sweep | Service Sheet 10| Service Sheet 10| Service Sheet 10| Service Sheet 10| Service Sheet 10
Al0 | Delayed Trigger | Service Sheet 9 | Service Sheet 9 | Service Shieet 9 | Service Sheet 9 | Service Sheet 9
All | Horizontal Service Sheet 11| Service Sheet 11] Service Sheet 11| Service Sheet 11 | Service Sheet 11
Output
Al2 | Gate Service Sheet 3 | Service Sheet 3 | Service Sheet 3 | Service Sheet 3 | Service Sheets 2,3
Al13 | Vertical NA Service Sheet 6 | Service Sheet 4 NA ServiceSheets4,6
Control Switch
Al4 | Interface NA NA NA NA Service Sheet 13
A15 | High-Voliage Service Sheet 2 | Service Sheet 2 | Service Sheet 2 | Service Sheet 2 | Service Sheet 2
Power Supply
Al6 | Low-Voltage Service Sheet 1 | Service Sheet 1 | Service Sheet 1 | Service Sheet 1 | Service Sheet 1
Power Supply
Al7 | Time-Interval Service Sheet 14 | Service Sheet 14| Service Sheet 14| Service Sheet 14 | Service Sheet 14
Decoder
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OVERALL BiL.OCK DIAGRAM
BASIC PRINCIPLES OF OPERATION

-General, The following paragraphs contain
functional descriptions keyed to a block diagram
located on the opposite page. The block diagram is
drawn for function and does not show circuit details.
Schematics, along with a detailed theory description of
each circuit are located on following service sheets.
Refer to table 8-3 for an Assembly to Service Sheet Index.

Verfical Section. The input attenuators select the type of
input coupling (6011, DC, GND, or A(), and determine
the vertical deflection factor (5 mV/div to 20 V/div) as
selected by the front-panel VOLTS/DIV switches. Only
contact strips and their actuating cams are contained in
the attenuator assemblies. The major part of each
attenuator is on the preamplifier substrate, The only
passive attenuation is an X100 section preceding the
discrete, dual-FET impedance converter in each
channel. The preamplifier substrate (A3A1) performs
the necessary control functions for both channels Aand
B, including six de-actuated ranges of attenuation per

. channel. Along with the X100 section, this
configuration provides 12 calibrated levels of vertical
sensitivity, ranging from 5 mV/div to 20 V/div.
Peripheral circuitry includes control logic for the
preamplifier substrate and a trigger-view amplifier that
routes trigger signals through the delay line to the
output amplifier.

Delay Line. The delay line provides approximately 100
nancseconds delay to the vertical input signal. This
allows the horizontal sweep to trigger beforethe vertical
signal reaches the CRT plates.

Verlical Quiput Amplifier. The vertical output amplifier
contains pulse-shaping networks and an X5
amplification stage. Its output stage provides drive to
the CRT vertical de‘lection plates.

Horizontal Sectlon. The internal sync amplifier provides
a synchronization signal for the main and delayed
trigger generators. The generators develop trigger
signals that start the main and delayed sweeps. The
trigger is also applied to an auto circuit that is used in
AUTO mode only. Qutputs of the generators are
controlled by the level of the sync signal applied and the
reset signal from the holdoff control circuit. When the
reset signal is high, the generator is inoperative; when
low, the generator is operational and a trigger signal
will be developed tf thereis an lntemal or external sync
input.

The main and delayed sweep circuits initiate horizontal
sweeps from the trigger signal applied to their inputs,
Miller integrators produce the horizontal sweep ramps;
their slopes are controlled by the TIME/D1V switches.
Outputs from the Miller integrators are applied through

horizontal display mode switches to the horizontal
preamplitier. In addition, the trigger generator also
supplies signals to control the dual delay comparators
cn the time interval decoder board assembly. The hori-
zontal sweep is also compared to & reference voltage by
a ramp comparator that drives the reset circuit. The
reset and holdoff circuits control the timing sequence of
the sweep ramp.

The holdoff circuit establis!ies a time inierval at the end
of the sweep that disables the trigger generator. The
trigger generator is armed at the end of holdoff and is
ready for the next trigger signal. The duration of holdoff
is controlled by the TIME/DIV setting and the
TRIGGER HOLDOFF control,

The horizontal preamplifier provides ampiification for
the sweep ramp. The horizontal POSITION control
establishes a reference level for the horizontal sweep.
Trace magnification (X1} is alse accomplished in this
sLuge When the BEAM FIND switch is pressed current
in the output stage of the preamplifier is reduced,
preventing the horizontal output stage from driving the
heam beyond the viewing area of the CRT. The
hnnzontal output stage provides drive to the CRT hori-
mntnl defleciton plates.

(liaie and HV Power Supply. The gate amplifier provides
the circuitry to control brightness of the CRT display.
An intensity control circuit is used for brightening or
blanking the CRT when necessary. BEAM FIND,
BEAM INTENSITY, and SCALE controls are part of
the gate amplifier assembly.

The high-voitage power supply consists of a high-
voltage oscillator, a high-voltage tranaformer, and a
rect:fymg circuit, The high-voltage oscillator produces
cathode, grid, and focus voltages for the CRT. A
secondary winding on the high-voltage transformer
provides voltage for the CRT cathode heater.

The rectified CRT cathode voltage is sampled and fed
hack to the high-voltage oscillator. Changes in cathode
voltage cause the oscillator to chenge the amplitude of
its oscillution. This change corrects the rectified
cathode voltage and returns it to the normal operating
value. The unrectified cathode voltage in the secondary
of the high-voltage transformer is applied to n
multlpher assembly where it is increased six times, The
multiplier output is connected to the CRT post
accelerator.

Low-Vol!age Power Supply. The low-voltage power
supply operates from an ac power source. The ac line is
applied to the input power circuit (100-, 120-, 220-, or 240-
Vac operation is selectable). The input power circuit
contains the ac line protection fuse and applies input ac
tp a step-down power transformer.

8 condary outputs from the power transformer are ap-
[{lied to rectifiers and voltage regulator circuits which

|

o=t . =

convert input ac power to usable dc outputs of different
voltage levels,

Time Interval - General. The two-marker sweep measure-
ment technique is used for developing time interval
measurements, Two separate markers enable the
operator to select both the starting and stopping points
of a time interval simultanecusly. The raarkers are
developed on alternate sweeps with the START control

g~ = ST T

Model 1746A

positoning the first marker and the STOP control
positioning the second marker.

TROUBLESHOOTING

Use this overell block diagram and the troubleshooting
sequence outlined in table 8-2 to isolate the trouble to a
specific section of the instrument. Next, refer to the
service sheets which cover that section, and isolate the
trouble to a specific circuit or component.

|

Modnl 1746A |
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SERVICE SHEET 1 ,

THEORY Ol OPERATION

Genoral. The low-voltage power supply. (LLVPS} can be
operated from a 100-, 120-, 220-, or 240-Vac, 48-Hz to 4410
Hz power source. The line voltage is connected to five
rugulated voltage circuits +6 V, +156 V| +43 V, +120 V,
and —15V. Approximately +22 Vistapped offthe+15V
supply (before regulution) for usc in the his{h-vqltase
oscillator circuit. This vo'ltage 'is referred to on the
schematics as +16 VUNREG. Since the+5 V,+15V,and
—15 V supplies function in the same manner, only the
+15 V and +120 V supplies will be discussed.

+15-volt Supply. The ac input is applied through trans-
former T1 to full-wave, diode-bridge rectifier A16CR4,
The unregulated rectified voltage (nominally +22 Vdcis
applied to voltage regualt. i .216U1 thatemploys a built-
in thermal shutdown and current-limiting cireuits.
Operation of the +15 V suply is explained in the
following paragraphs.

The output of series regulator Q4 is8 controlled by the
base bias applied from regulator A16U1, IC Al16U1
contains a temperature compensation reference circuit
and a differential amplifier with a Darlington outpnut.
The voltage developed internally by the reference cir-
cuit (pin 4 output) is connected to the noninverting in-
put {(pin 3) of the differential amplifier through A16R23.
The Vaer voltage is approximately +7 volta with respect
to V- pin b (ground). The +15 V output (from Q4 } is
divided by resistor network A16R25-A16R27. The wiper
of potentiometer A16R26 is connected to the inverting
input (pin 2) of the differential amplifier and is rdjusted
to compensate for Vagr variations developed within
different ICs. When adjusted, the noninverting and
inverting input voltages will always be equal (within a
few millivolts) when the regulator is functioning proper-
ly. If the output of the +15 V supply raises or lowers for
some reason, the inverting input voltage will follow. On
the other hand, the reference voltage applied to the non-
inverting input remains fixed. With different voltages
applied to the noninverting and inverting inputs to the
amplifier, the output (pin 6) at A161}1 will vary, causing
Q4 to increase or decrease its output as necessary to re-
store the output to +15 volts. The —15 V supply,
consiating of A16U3 and Q6, operates identically to the
+15 V supply except that the noninverting input to
A16U3 (pin 3) is the sum of the +15 V and —15 V outputs
(nominally 0 V).

The +5 V supply, consisting of A16U2 and Q5, operates
identically to the +15 V supply except that the reference
voltage is the +15 V supply and attenuated by A16R28
and A16R29.

+120-volt and +43-volt Power Supplies, The +120 V and
+43 V power supplies function in the same manner;
‘therefore, only the +120 V supply will be discussed.

The ac input voltage from power transformer Tl is
applied to diode-bridge rectifiz=r A16CR1. The de output
from the rectifier is filtered by A16C3. A +15.volt
referesice is applied through A16KI tothe base of A16Q)1
which is part of differential amplifier AL6Q1/Q2. The
base of AI§Q2 is connected to a voltage-divider network
across the output circiit. If the output falls below +120
V, the base of A16Q2 becomes less positive and A16Q2
conducts harder. A16Q2 is direct-coupled to Darlington
pair A16Q4 and Q2. When the current through A16Q2
increases, conduction through A16Q4 and Q2 will also
increase and cause an increase in output voltage. When
the output voltage reaches +120 volts, A16Q2 current
decrenses and equilibrium js attained. Transistor A16Q3
and resistor AIBR2 form a current-limiting circuit.
As current requirements increase toward the limit
of the supply capability, the voltage drop across A16R2
is applied to the base of A16Q3 which conducts, limit-
ing the current drain from the Darlington pair.

The +43 V power supply functions in the same woy as the
+120 V supply. The Darlington pair consists of A16Q8
and Q3; the current-limiting circuit consists of A16Q7
and A16R10.

Line Frequency. The line frequency sync signal is
developed in the same secondary winding of power
transformer T'1 that is used for the +120 V supply. The ac
signal is applied through A16R40 to HF REJ switch
A7S2B,C on assembly A7 (see Service Sheet 7).

Floodgun Filament Voltage. Floodgun filament voltageis
developed in a secondary winding of transformer T1,
rectified by A16CR3, and filtered by A16C7. The
rectified voltage is applied to a time-delay, current-
source circvit consisting of two Derlington amplifiers,
Al6Q11/A16Q12. When the instrument is first turned
an, A16Q11 conducts, helding the output of A16Q1< ton
minimum value. When A16C20 becomes fully charged
{through A16R41), A16Q11 cuts off. The current through
A16Q12 .s now controlled by front-panel SCALE
ILLUM control A12R25 (Service Sheet 4). Zener diode
Al6VR3 provides a constant voltage across the SCALE
ILLUM potentiometer and A16R20 adjusts the floodgun
pattern.

REMOVAL PROCEDURE

To remove Low-Voltage Power Supply Assembly Al,
proceed as follows: -

NOTE

Removal of Al6 is not necessary unless it
must be replaced; all work can be performed
with A16 in place except for repair or replace-
ment of line selection and on-off switches.

t

PLUGS TO SERIES
REGULATORS

GATE
AMPLIFIER

|| LV
r POWER
SUPPLY

PLUGS TO
POWER TRANSFORMER

LV Power Supply Removal

a. Remove Interface Assembly Al4.

b. Disconnect gate output wires (9} and (3}.

¢. Disconnect two plugs to power transformer.

d. Removeline cover MP58 by removing two screws.
e. Disconnect ac input leads (98) and (918).

f. Disconnect five plugs to series regulatcrs Q2 thru

g. Remove five screws holding Al6 to chassis,
h. Disconnect plug to Gate Amplifier Assembly A12,

i. Carefully lift and move Al6 toward front of
instrument. LINE switch shaft will protrude through
front panel,

j. Unserew LINE switch shaft and extract it

k. Remove button from shaft; Al6 can now be
removed.

1. To reinstall Al6, reverse procedure, except ailer
A6 is secured in place, screw LINE switch shaft into
switch {switch must be in “out" position) until slot is
halfway through bezel, then pressbutton ontoshaft(see
Service Sheet 3).

TROUBLESHOOTING

All voltages: +5 V, +43 V, +120 V, —15 V, and the high
voltage are referenced to the +15 V supply, so it must be
made operational first, Each supply is the current-
limiting type, so any excessive loading from the vertical,
horizontal, ete., will cause the supply to read low. To
quickly check if an external load is causing AlG to
current-limit and read low, remove Interface Assembly
Al4 that connects the power supply to Vertical Pre-
amplifiier A3 and Horizontal Sweep Assembly A7. If
supplies return to normal, then an external heavy load is
most likely causing the problem. Assembly A3 can be
flexed upward, so Al4 (Interface Assembly) can be
connected between Assembly Al6 and Assembly A7.
This will help determine if the problem is on A3 or A7.J¢
is also possible to disccnnect Gate Amplifier Ai2 and
HV Power Supply Al5, trom Power Supply Assembly
Al6 by disconnecting Al5 from the bottom of Al6.

Finally, check for proper de voltages indicated on the
schematic for certain active components. Unless other-
wise indicated, all voltages are referenced to chassis
ground. All indications are nominal, and 15% variations
from those indicated should be considered normal.
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SERVICE SHEET 2
THEORY OF OQPERATION

High-Veitage Oscillator,The high-voltage power supply
consista of oscillator Q1 and a rectifying circuit. When
the instrument is turned on, +156 volts unregulated is
applied to Q1, turning it en. As Q1 conducts throughthe
primary winding of AI5T! (pins 3 and 4), positive
feedback to the base of Q1 occurs through another
winding of the transformer (pins 1 and 2). When con-
duction through QI reaches saturation, the magnetic
field developed in primary winding (pins 3 and 4) starts
to collapse. This induces reverse feedback in the other
winding, causing reduced conduction through QI The
circuit oscillates at a rate determined by the inherent
distributed inductance and capacitance of the oscillator
circuit. The magnitude of oscillations, and consequently
the power supply output, are controlled by the output of
differential amplifier A15U1.

High-Vollage Regulator. A voltage divider, consisting of
A15R13 and A15R101 (between the +15 V and -2870V
cathode supply) provides a voltage (=0 V) relative to the
two supplies to differential amplifier A15U1, pin 3. This
voltage is compared to ground at pin 2 of A15U1 through
AlbR24,

Any change in CRT cathode voltage isdetected by Al15U1
and applied through the primary winding on A15T1 to
the base of high-voltage oscillator Q1, changing the
amplitude of its oscillation. This change is in such a
direction as to correct the original changein the rectified
cathode voltage, Diode A15CR1 and A15CR9 protects
the oscillator transistor from excess reverse voltage.

HV Disable. IC comparators A15U2A and Al5U2B
monitor the +120 V and -15V power supply voltages to
prevent excesdive beam current caused by a malfunction
of either supply. This in turn prevents CRT from
generating excessive X-radiation and protects CRT
from phosphor burns.

Voltage divider A15R106, A16R112 and AI5R107 sets
the reference voltages for comparators A15U2A and
A15U2B. The +120V and «15V supply voltages are
monitored by comparators through voltage division of
Al5R111 and A15R110,

When a fault occurs in either +120V or -15V supply
voltage, output of either A16U2A or A16U2B goes high
turning on A15Q1. When A15Q1 conducts, the base of
HV Oscillator Q1 is effectively grounded disabling the
HV power supply.

Comparator A15U2A disables HV wher either the
+120V goes above +130V or the -15V suyply goes to
~13.3V. Coparator A15U2B disables HV when either
the +120V supply drops to +110V or tae ~15V supply
goes to-17.2V.,

High-Voltage Rectilier. The CRT cathode and grid volt.
ages are developed in the secondary of high-voltage
transformer ALHT1. The cathode voltage is rectified and
filtered before applicationtothe cathode ofthe CRT. [tis
also used as a feedback control to the high-voltage
oscillator, as a reference for the CRT filament winding,
the grid bias supply, and for the focus voltage-divider
network.

The CRT grid voltage is picked off the recondary
winding of transformer A15T] at pin 5 and applied
through RC network A15C2/A15R3 to diodes that clamp
the voltage swing to that established by intensity limit
control A15R2 and the gate dc levels. The clipped sine
wave is rectified and applied to the CRT grid, which is
voltage-referenced to the cathode. This controls bright-
ness of the CRT trace. The HV Multiplier vol'tage is
picked off the secondary winding of transformer A15T1
at pin 7, applied to Assembly A6 where it is multiplied
(X6), rectified, filtered, and then applied to the post
accelerator of the CRT. The post-accelerator voltage is
approximately 19 kV,

REMOVAL PROCEDURE
To remove High-Voltage Power Supply Assembly Al5,
proceed as follows:

a. Disconnect input ac power cord W1 from instru-
ment.

b. Remove HV cover MP54,

Failure to discharge high voltage can result
in severe electrical shock to personnel
and damage to the instrument.

c. [Discharge high voltage by shorting test point
Al5TP1 to chassis.

d. Disconnect two {(6) wires and one (2) wire to
FCCUS potentiometer A12R22 at Al5.

e. Disconnect (956) and (957) wires from rear of
Alb.

f. Remove CRT socket cover MP33.
g. Disconnect CRT socket,

k. Remove connector to HV oscillator, QL. Note
connector orientation (wires remain parallel from board
to device).

i. Disconnect Gate Amplifier Assembly A12 from
Low-Voltage Power Supply Assembly Al6.

j» Disconnect A15 from Al2.

When performing next step, discharge high
voltage by holding insulated part of wires
and touching the two leads together,

k. Lift A156 and disconnect small (0) wire and large
{0) wire from HV Multiplier Assembly A8,

1. Remove Al15.

m. To reinstall Al5, reverse removal procedure;
remembering to reconnect small (0) wire and large {0)
wire to HV Multiplier (removed in step k).

Cathode-Ray Tube Removal.
a. Disconnect line cord.
b. Remove top and bottom covers.

¢. Remove HVPS coverand reinstall 2 longer cover
screws in their original location at the rear of HV PC
board for proper grounding.

1 - [’

Voltages capable of causing ilhjury or death
are present on the HV bdard. Exercise
extreme caution while performlng the
following steps.

CAUTION

Circuit failure can result from static
discharge from the CRT Pdst Accelerator
lead. To prevent staticdamage do not deviate
from the following PA discharge procedure.

d. Discharge CRT post accelerator as follows:

1) Set BEAM INTENSITY to minimum.

2} Set SCALE to maximum.

3) Connect line cord.

4) Turn power on.

5) Verify scale illumination is present on
CRT.

6) With instrament on, pull HV oscillator
transistor connector to disable oscillator.

7) Wait 10 seconds, then turn off power and
disconnect line cord.

8) Disconnect post accelerator output lead at
in-line connector and short CRTend toCRT
shield to ensure complete PA discharge.
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j CRT Removal

e. Disconnect 9 neck pin leads and base socket
from CRT.

f. Disconnect front CRT shield leads (956 and 967)
from HVPS board,

g. Disconnect rear CRT shield leads (0 and 3) from
gate board,

h. Remove shield to deck ground strap screw.

i. Loosen hose clamp (MP74) (clamp accessible
through cut-out in shield).

j- Remove 4 pan-head and 2 flat-head screws from
CRT mounting bracket (MP77).

k. Slide CRT mount assembly (MP75, MP77 and
MP78) rearward until it is completely removed from
instrument,

NOTE

It may be necessary to loosen 4 screws
holding CRT mount clamp ring (MP78) to
CRT mounting bracket (MP77) in order for
the hose clamp screw to clear the inside of
CRT shield.

1. While supporting rear of CRT and shield, remove
2 flat-head screws holding CRT bezel (MP63) to front
casting just above the CRT.

m, Slide CRT and shield rearward until the CRT
bezel clears the front casting.

n. Lift front of CRT and shield as an assembly up
and forward until clear of instrument.

o. With CRT laying on bench, remove 4 flat-head
screws holding CRT bezel to front of CRT shield and
remove mount.

p- While holding CRT faceplate and shield so that
CRT does not slip out of shield, position CRT face down
on a protected bench surface (soft mat, carpeted, etc.).

q. Carefully pull the shield upward while
providing a slight downward pressure on CRT until
shield clears the front CRT positioning strap.

r. Continue the shield removal being careful notto
damage CRT neck pins.

5. Note the position of the CRT shock mount belt
(MP79) before removing so that it can be positioned the
same way for installation.

t. To install CRT reverse steps o through s and
check for proper graticule to mount alignment. If the
alignment is correct continue installation by reversing

!
i Service
i
]

steps a through n. If graticule alignment is not correct
note which direction of rotation of the CRT wnll ahgn
graticule,

;

u. Repeat steps o, p, and q. |

v. Rotate front CRT shock mount belt (MP79) in
the opposite direction the CRT needs to be rotated a
couple of notches and repeat step t. ;

TROUBLESHOOTING

To troubleshoot HV Power Supply Assembly Al5, re-
move the HV cover. Be sure to reinstall the two screws
nearest the rear of the instrument. This provides the
necessary ground connections for assembly Al5.

WARNING

Dangerous voltages capable of causing death are pre-
gent in this instrument. Use extreme care when workmg
on an active high-voltage power supply.

High-voltage oscillator collector and base waveform
measurement locations are accessible directly on a's-
sembly Al15, as well as control-grid and cathode-voltage
test points. A high-voltage disable circuit turns off the
oscillator if the low-voltage power supplies malfunction.
This protects the CRT phosphor from burns. i

i
i

CAUTION :
|
When measuring high ~oltages, always use a 1000:1
probe with an impedance of 100 M1 or greater. ‘

If grid and cathode voltages ere present on Al5, venfy
that they are also present at the CRT socket; a faulty
socket or wire can cause an open circuit.

Common CRT problems consist of open filaments, grid-
cathode shorts (uncontrollable beam), and *hollow
cathodes,” sometimes referred to as "double—penkmgi"
Hollow cathodes can be detected by increasing mten-
sity. Astheintensity knobis rotated clockwise, the beam
will get brighter, up to a point; beyond this point it wﬂl
decrease in brilliance and may defocus. [

|

If the high voltage is low, and low voltages are correct,
check for a faulty high-voltage transformer, leaky cap-
acitors, or resistors that may have changed in value
(typical problem with extremely large resistore - 30 M1),
ete.).

Fauity high-voltage multipliers usually cause the dig-
play to be of low intensity and out of focus. Multipliers
can sometimes be checked by measuring the output with
a high-voltage probe.
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DC VOLTAGE MEASUREMENT CONDITIONS
SERVICE SHEET 2

1. Set front-panel controls in accordance with initial control settings in Section V.

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variations from those

indicated should be considered normal.

Voltages in the HIGH VOLTAGE area are dangerous to life. Use extreme care in making measurements and observe
precautions listed in the SAFETY SUMMARY at the front of this manual.

WAVEFORM MEASUREMENT CONDITIONS
SERVICE SHEET 2

1. Set front-panel controls in accordance with initial control settings in Section V,

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).

ANV

1740A-071-01-10-T5

ﬁ, 10 V/DIV
b 10 USEC/DIV

Waveforms for Service Sheet 2
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SERVICE SHEET 3 i
THEORY OF OPERATION

General. Gate Assembly A12 controls trace intensity on
the CRT; Al2U1 sums all functions necessary for
intensity control, lnputs‘to Al12U1 are external Z-axis
input, main gate, delnyecﬂ gate, and chop blanking.

Beam Intensity. Frontpanel BEAM INTENSITY
control A12R3 establishep the level of current supplied
to current switch A12ULQ1/A12U1Q2. Qutput of the
current switch is applied to a gate amplifier circuit
consisting of A12Q1 through A12Q4. Intensity
adjustment AIS5R2 on the high-voltage power supply
establishes the minimum cut-off level for the CRT,

Maln Gate. The main gate signal is applied tothe base of
A12U1Q1, controlling its operation. When themain gate
signal is low, A12U1Q1 turns off and A12U1Q2 con-
ducts, unblanking the CRT. The same sequence occurs
for the delayed gete signa] whichis applied tothe base of
A12U1Q5. When the delayed gate signal is high,
A12U1Q5 conducts, unblanking the CRT.
i

Chop Blanking. Chop blanking is accomplished through
A12U1Q3. When CHOP mode of operation is selected,
the chep blanking signal, applied to the base of
A1201Q3, turns it on and off. This causes blanking and
unblanking of the CRT a;t the chop blanking repetition
rate {~250 kHz). !

Z-axis Inpul. A Z-axis signal of +4 V, pulse width >60
nanoseconds, de to <10 MHz will blank the CRT trace of
normal intensity.

|
Beam Find. When BEAM FIND switch Al2S51 is
engaged, the setting of IF\ITENSI‘TY control A12R3 is
ndded to a fixed voltage and supplied through the gate
amplifter to the CRT. This causes intensification of the
CRT trace. ‘

Output. The gate ampiifier output is a shunt feedback
stage consisting of A12Q] through A12Q4. Transistors
A12Q1 and Al12Q3 are imitter followers with A12Q1
providing the ac signal path, Network A12R13/A12C11
.provides the feedback path.

REMOVAL PROCEDURE

To remove Gate Amplifier Assembly Al12, proceed as
follows:

a. Remove HVPS c?ver MP54.

b. Disconnect wires on component side of A12,

c. Disconnect two (6) wir:s and one (2) wire from
FOCUS potentiometer on A15 (HVPS).

d. Disconnect Z-axis wire (9) on rear of Al2.

e. Remove SCALE, FOCUS and BEAM INTEN-
SITY shafts from potentiometer using small hex wrench
(Allen 050).

f  Disconnect Al2 from Al16 (LVPS).
g. Disconnect A12 from ALS (HVPS).

h. Remove BEAM FIND shaft by pushing A12 for-
ward so that button clears front panel ana then unscrew
shaft.

i. Remove button from shaft.
j. Remove Al2.

k. To reinstall Al2, reverse removal procedure,
except install BEAM FINID shaft and adjust so slot is
halfway through bezel after HVPS cover MP54 is
secured; then install button.

FOCUS
SHAFT

INTENSITY |
SHAFT i

L] WHEN REPLACING
EXTENDERS, PLACE
EXTENDERS OVER
POT SHAFT AND
CONTINUE ROTATING

ps ] ™~ BEAM  IN ONE DIRECTION
I r,f;fég-- ; FIND  UNTILIT FULLY
L SHAFT  SEATS ON SHAFT.

DETAIL A TIGHTEN SET SCREW

Gate Amplifier Assembly A12 Removal

TROUBLESHOOTING
Malfunctions in Gate Amplifier Assembly A12 will
usually be transistor failures in the cutput driver stages.

Service

DC VOLTAGE MEASUREMENT CONDITIONS
SERVICE SHEET 3

1. Set front-panel controls in accorcance with initial control settings in Section V.
2. All voltages are referenced to chassis ground. All indications are nominal and 15% variations from those
indicated should be considered normal.
WAVEFORM MEASUREMENT CONDITIONS
SERVICE SHEET 3

1. Set front-panel controls in accordance with initial control settings in Sec’ion V, except as follows:

Coupling (channel A} ...t eer ey b ety 300
TIME/DIV (delayed).................cvuet . b e e e e e e e e et e renns 1 uSEC
1 1 Crerererreben . 5.00
Horizdisplay .....oovviiviriiieiiiiieiiiien e rirnriirsernrensns rrerraraaa s .. MAIN
TRIGGER LEVEL{main) ......covvivirnrereerirariens v e v v e a ey stabie display

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).
3. Connect square-wave generator 50-ohm output to Model 1746A channel A INPUT connector.

4, Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V pk) at 5 kHz.

S5

ov==- oV ===~
| e — p—
Q 2 VIiDW .2VviDv
.5 mSEC/DIV .5 mSEC/DIV
Tk A
.
10V -~ :
OV === f
M t
2 ViDW ,Q 10 VIDIV
1 MSEC/DIV 5 mSEC/DIV

SELECT CHOP MODE AMPLITUDE VARIES WITH INTENSITY

Waveforms for Service Sheet 3
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SERVICE SHEET 4
Delay Line. Out .
THEORY OF OPERATION sembly is appueapﬁfn'fnnﬁ'ﬁi:eeﬁf‘fﬁhp?’?mpf}ﬁ" As IC A3AT Removal
differential imped 4. The delay line has a '
General. In the followi : impedance of approximately 180 ohms and : DC Service
. Lo ng explanation, circui provides a time deley of 100 \mE an a. Disconnect t VOLTAGE MEASURE
identical are explained fi , circuits that are i " ! nanoseconds. This del ct two leads (2, 6) MENT CONDITION [
or channel A on} gives sufficient time for the i 18 delay b. Remove si Ty SERVICE S
y. . ‘ r the internal sync signa ) e six screws that hold verti . SHEET 4 Model 174
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SERVICE SHEET 5
THEQRY OF OPERATION

Vertical Qutput Assembly A5 consists of a vertical
amplifier and Output Amplifier Substrate ASAL. Verti-
cal amplifier ASQI/ABQY), terminates differential De-
lay Line Assembly A4 and translates the common-mode
bins level to ground for the output amplifier substrate,
X5 magnifier A5Q2/A5Q4 increases the vertical gain
by a factor of five but limits the bandwidth to ap-
proximately 40 MHz, Engaging MAG X5 switch A3S1B
turns off A2 and ASQM (normally saturated). This
increnses system yain by n factor of five, and comple-
mentary circuitry on the preamplifier simultaneously
diminishes position range by the same factor to main-
tain a consistent position contro! range.

Substrate ABAL contains a number of thick-film re-
sistors, one high-frequency monolithic chip, and two
discrete transistor chips. It provides drive capability for
the CRT vertical deflection plates and has a differential
voltage gain in cxcess of 100, High-frequency adjust-
ments ADR19, A5R20, AbR2Z, ASR24 control the shape
of the pulse response. l

REMOVAL PROCEDURE

Assembly AS Removal: g

a. Disconnect delay lint; wires {4), (9), and ({0) from

\ BRACKET
A

back of Ab.

VERTICAL
QUTPUT AMPLIFIER

TO VERTICAL
PREAMPLIFIER

Vertical Output Afmph’fier Removal

b. Disconnect CRT leads (3) and (9).

c. Disconnect plug to Vertical Preamplifier As-
sembly A3 (push down gently on Al).

d. Remove four screws holding AS and bracket to
chassis, and remove nssembly.

e. Remove two screws holding A5 to bracket and
heat sink, and remove board.

f. To reinstall A5, reverse removal procedure.

IC ASU1 Removal:

a. Remove Vertical Qutput Amplifier A5 as
described aboave,

b. ABUIL can be removed from heat sink. (Heat
sink can remain on bracket or be removed,)

¢. 'To reinstall ABUL, reverse removal procedure,
being certain to note orientation of parts as shown
helow,

NOTE

Apply a thin cont of silicone grease (HP
P/N 6040-02139) to points indicated.

THERMAL COMPOUND

885%57 ON BOTTOM OF
HEAT SINK
ASU1 OFFSET
HOLE
THIN COAT OF /
THERMAL COMPOUND
HERE. (HP PART NO.
6040-0239)

DOUBLE
CONTACT

HEAT SINK

AU Removal
TROUBLESHOOTING

Refer to Service Sheet 4 for vertical section
troubleshooting.

L.

2.,

L.

2,

3.

Service
DC VOLTAGE MEASUREMENT CONDITIONS

SERVICE SHEET 5
Set front-panel cantrols in accordance with initial control settings in Section V.
All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those
indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS

SERVICE SHEET 5

Set front-panel controls in accordance with initial control settings in Section V, except as follows:
Coupling (channel A) . .... oo i e i i et et e e et et e 5010
Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicted under waveform(s).
Connect square-wave generator 50-chm output to Model 1746A channel A INPUT connector.
Adjust square-wave generator output {- » 6 divisions of signal amplitude (.6 V) at 5 kHz.
H12V == P ) o P4V == —
AV 5V/IDIV
Q 1 mSEC/DIV Q 1 mSEC/DIV
+4Y ——=
2D
Q 1 mSEC/ONw
Waveforms for Service Sheet 5
814
< - -

Vertical Qutput, A5, Component Identification
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A5 VERTICAL QUTPUT

Service
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SERVICE SHEET 6
THEORY OF OPERATION

General, Vertical Control Switching Assembly 213
selects the trigger and display modes by controlling the
operation of Vertical Preamplifier Substrate A3AL,

¢ annY A Display.Engaging DISPLAY A switzh
Al1352B p-ounds the preset input (pin 4) on AJU2A,
forcing Q output high (pin 5). This state, along with a
high Q output (pir 5) {rom ASU4A, force NAND gate
A3UIC (pin 8) low, A low (2,7 V) at test point n3TP7
indicates channel A is on; a high (~+4.7 V) indicates
channel A is off.

Channel B Display. Engoging DISPLAY B switch
A1352C_grounds the.clear input (pin 1) on AJU2A,
forcing Q {pin 6) high. This state, along with n high
applied to its other input, forces NAND AIUSA (pin 3)
low. A low at test point ALITPH indicates channel B is
on; a high indicates channel B is off. The channel B dis-
play signal is also used as the START CHANNEL ON-
OFF signal that is applied to TIME/DIVISION DE-
CODER Assembly Al7.

Channel A+B Dispizy. To algebraically display channel
A and channel B, DISPLAY switches A13S2B and
Al3S52C are engaged simultaneously; both clear and
preset inputs to AJU2A are grounded, forcing both Q
and Q outputs high.! These states are inverted by
A3U3A and A3UIC, enabling both channet A and
channel B. '

ALT Mode Display. With ALT mode display selected, the
ALT SIGNAL develo;éed at the end of each horizontal
'sweep is applied through transistor switch A3Q10 and
emitter follower A3QI2 to clo~k flip-flep AJU2A, As
A3U2A is switched by successive sweeps, channe; A
and B are nlternately|tumed on and off. ALT display
switch A13S2A applies an ALT CONTROL signal to
TIME/DIVISION DE,CODER assembly Al7.

CHOP Mode Display. In CHOP mode display, channel A
and channel B are switched on and off alternately as in
ALT mode of operation, excert that in CHOP mode, the
clock signal applied 0 AJU2A comes from chop oscil-
lator A3U1B-D, through transistor switch A3Q11 and
emitter follower A3Q12. The chop oscillator runs con-
tinuously at 500 kHz, iresulting in each channel being
displayed at a 250-kHz rate.

Trig View Display. If channel A or channel B display is
selected, engaging TRIG VIEW switch A3S1A forces a
low state on the input to NAND gates ASU3A and
A3U3C, holding their outputs high, disabling both
channel A and channel B. The Q output of A3U4A (pin 6)
is forced high by a lowi input (pin 2). This state switches

|

on transistors ASQS and AJQY, enabling trigger view
amplifier A3Q6/A3Q7.

If ALT or CHOP mode is selected, low states are
removed from the inputs of AJUJA and A3UJC, A
divide-by-three counter, formed by A3UZA, AJU4A,
AZUBA, nnd A3USC, Is clocked by elther the chop
oscillator signal or the ALT SIGNAL. In this manner,
the trigger signal, channel A, and channel B are
switched on alternately.

Channel A Trigger Clrcuit. L...gaging TRIGGER A sync
switch A13S1A grounds the preset input on AJU2B (pin
10), forcing Q high (pin 9). This state is inverted by
ABUID, turning off A3Q14, causin ‘- nlow on channel A
syne enable line. A low at test puint AYTP8 indicates
zyne A is on; a high at ASTP8 indicates sync A is off.

Channel B Trigger Circull. Engoging TRIGGER B sync
switch, ALIS1B applies_p ground to the ~lear iuput (pin
13) on A3U2B, causing Q (pin 8) to go h.gh. The high is
inverted by AJU3B, turning ofi’ A3BQ15, ~ausing a low
on channel B syne enableline. Alow at test point A3TPS
indicates sync B is on: o high at AJTP6 indicates sync B
is off,

Composite Trigger Clrcull. When comp. site triggering is
selected, channel A and channel B TRIGGER switches
are engaged simultancously. In A+B mode of display,
low states are applied to both the preset and clearing s
on A3U2B causing both Q and Q outnuts to go high.
Tnis forces the sync enable lines low through A3U3D/
AdQI4 and A3UIB/A3QL6. With both channel syne
lines enabled, the sweep is triggered by the A+Bdisplay.
If channel Bisinverted, sync Bis alsoinverted.In ALT,
engaging channel A and BTRIGGER switches together
will remove the preset and clear overrides from AXU2B
and allow the flip-flop to be clocked by the ALT SIG-
NAL generated in the horizontal section. This triggers
channel A from the channel A signal and chiannel B
from the channel B signal. ¥ trig; *r view is also
selected, triggering will change to channel A only,
This is accomplished by grounding oneinput on A3U1A
{pin 1). In CHOP mode, engaging channel A and B
TRIGGER switches selects sync A only as the internal
trigger source. Again, pin I on A3U1A is grounded.

AEMOVAL PROCEDURE

To remove either assembly A3 or Al3, use the removal
procedures given in Service Sheet 4.

TROUBLESHOOTING

This service sheet contains waveforms and conditions
for measuring these waveforms. Use the dc¢ voltage
listed on the schematic for active components as & guide
in isolating problem areas.

DC VOLTAGE MEASUREMENT CONDITIONS
SERVICE SHEET 6

1. Set front-panel co1trols in accordance with initial control settings in Section V.
2. All voltages are referenced to chassis ground. All indicatiuns are nominal and 15% variation from those
indicated should be considered normal.
WAVEFORM MEASUREMENT CONDITIONS
SERVYICE SHEET 6

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows:

Crupling (Channel A) ... it ittt ittt s crarrrrsrrrssrserarsnssraaransrarssnnarsess 2rrs 50N
Th GGER LEVEL (MAIND o\ vvirriiiiiirireiieieerenesiennrnrssnsssessriressrsrresesss stable display
0 L o] 7 G N ALT
RIG VI W ittt ittt iiriserasrerenasesennsssnssnssorassssnssssnrnernsernrrrrnsrsnssans engaged

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).
3. Connect square-wave generator 50-ohm output to Model 1746A channel A INPUT c¢onnector.

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) et 5 iz

+BV = nm —

ov --~

Q 1 VIDIV 2ViDIV
I mSEC/DIV 2 mSEC/DIV

e
—

uil ---ﬂ. ‘ - |

ov ==
Q 5 V/DIV 2 V/IDIV
2 LSEC/DIV 2 mSEC/DIV
SELECT CHOP MODE 1743A-007-01-03-77
Wuveforms for Service Sheet 6
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Component Identification

Switch Conirol, Al3, Componenc identification
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SERVICE SHEET 7

THEORY OF OPERATION

Sync Amplliler. The internal sync signal from as-
sembly A3 is applied to the bases of A7Q9 and A7Q10
through cable W2, Shunt-feedback stage A7Q11 drives
emitter followers A7TQ7, ATQ8, A7Q12. The ocutput of
A7Q12 is used in A V5 B display mode (see Service
Sheet 12). A7Q7 provides syne drive for the main sweep
and A7Q8 provides syn"c drive for the delayed sweep
(Service Sheet 10). The instrument can be triggered
externally by applying a sync signal to main EXT
TRIGGER connector J1 and engaging INT/EXT
switch A7S2E. The external sync signal can be at-
tenuated by a factor of 10 by engaging +1/+10 switch
ATS2F. The sync aignal (external or internal) is applied
to a high-frequency circuit and to a low-frequency
circuit. The high-frequency path through A7U1 passes
all frequencies above 4 kHz. The low-frequency path
through A7U1 passes gil frequencies below 4 kHz. The
high- and low-frequency cutoffs are established by A7TR5
and A7C6. Engaging LF REJ switch A752B removes
the sync signal from the input to A7TUL, and only the
high-frequency path is) enabled. Engaging HF REJ
switch A7TS2C applies reverse gate bias to A7Q4 dis-
abling the high-frequenq*y path. When both switches are
engaged, a line frequency signal from the low-voltage
power supply is applied%'to A7UL. The outputs from the
high- and low-frequency amplifiers are summed at the
base of emitter followe;( A7Q1. The signal developed
through A7Q1 is applied to A7U2 (pin 14).

Triggering. Integrated rircuit A7U2 contains a dif-
ferential amplifier and (three dual-input Schmitt trig-
gers. The first Schmitt!lrigger determines the end of
sweep and disables the gther two Schmitt triggers until
the end of holdoff period. At the end of holdoff, the
holdoff comparator deyelops a reset signal that is
applied to the first SchmItt trigger, which then arms the
second Schmitt trigger, The second Schmitt trigger
conducts when the inpuJ sync signal crosses the trigger
level threshold established by TRIGGER LEVEL con-
trol A7R21. This arms t!xe third Schmitt trigger which
switches when the synt signal recrosses the trigger
leve! threshold.

Auto/Norm. The output pf ATU2 (pin 1) is applied to a
transistor current switch consisting of A7Q19/A7Q20/
A7Q2t. With AUTO/NORM switch A7S1A in NORM
position, the base of ATGFI is held to +5 volts, disabling
it. The bases of A7Q19 and A7Q20 are differentially
driven from A7U2, Wth the collector of A7Q19 goes
low (A7Q19 cut off), the }nain sweep starts. The comple-
mentary signal at the collector of A7Q20 (A7Q20 turned
on) enables the gate Sihmitt {Service Sheet 12) and
.arns the gate on. ‘

|
Main Trig Signal. The cutput of A7U2 (pin 1) is also
applied to the base of emrtter follower ATQ30 (NPN-type

transiator) turning it on. The complementary output of
A7U?2 (pin 2) is applied to emitter follower A7Q37
turning it off. The two transistors develop the MAIN
TRIG signal that is applied to line receiver A10U2A on
assembly Al0 (Service Sheet 9).

Bright-Line Auto Clrcult. Current awitch A7Q13/A7Q14
drives the RESET light and the bright.line auto circuit.
The bright-line auto circuit consists of A7Q15- A7Q18.
With the AUTQ/NORM switch in NORM position, bias
is removed from the emitters of A7QL5 - ATQ17, dis-
abling the bright-line auto circuit. In AUTO mode of
operation, A7C13 is discharged by A7Q18 and remains

discharged as long as the trigger circuit switches at a

rate greater than 45 Hz, With A7C13 discharged, ATQ17
is disabled. When A7C13 becomes charged (no trigger
signal), base current to A7Q16 ceases, turning A7Q16
off. When A7Q16 turns off, A7Q17 turns on, turning on
A7Q21 which enables the mnin gate circuit and the
main sweep starts. When the sweep reaches +11 volts,
the reset Schmitt trigger on A7U2 conducts, forcing
pin 6 low, This turns on A7Q14 and A7Q15; A7Q17 and
ATQ21 turn off and the sweep resets. At the end of
holdoff, ATU2 pin 6 goes high, A7Q15 turns off, ATQ17
turns on and a new sweep is generated.

Single Mode. For single sweep operation, SINGLE
switch A751C is engaged. The SINGLE mode overrides
the AUTO mode and also applies a bias signal (+4.7
volts) to pin 5 of A7U2, preventing the input Schmitt of
ATU2 from resetting at the end of holdoff. This prevents
development of a trigger signal. The input Schmitt does
not reset until RESET switch A7S1B is pressed. Press-
ing A7S1B causes the input at pin 5 of ATU2 to go low
momentarily (due to the charging action of A7C14),
This allows the input Schmitt to reset.

Trigger View Signal. The internal or external synceignal
developed in emitter follower A7Q1 is applied to the
base of A7Q2 where the trigger-view signalisdeveloped.
Transistor A7Q3 is used to translate the poeition of the
TRIGGER LEVEL control for the trigger-view signal.

REMOVAL PROCEDURE

To remove assembly A7, proceed as follows:

a. Remove assemblies AB, A9, and A17 asoutlined
in Service Sheets 8, 10, and 14.

b. Remove assembly All as outlined in Service
Sheet 11,

¢. Unsolder resistor from main EXT TRIGGER
BNC connector J1.

d. Remove two cable connector plugs.

e. Remove twin leads (3, 6) and (1, 9).

Service Model 1746A
f. Remove main TRIGGER LEVEL knob and nut tightened. Lockwasher must be in place on. TRIGGER ! | ) [ |
from potentiometer. LEVEL potentiometer before ingerting in panel. T 00 ) -
o [] o THusb i
—f e s 220D SED=NAO D RES
g Remove Interface Assembly Al4. TROUBLESHOOTING piallzil m — (= gEvssiiie feEby RIS ém
. . R R EFEffﬁ?f |- 33 ,"—llu- = 2
h. Remove four screws holding A7 to sheet metal. Troubleshooting the time base can bedifficult since it is & FIVTTY G ARG @ §
a closed-loop circuit and waveforms may he nonexistent 1l & Gl Cocl T OLLA ALLIELEIELL
i. Remove A7 by pulling it toward rear and tilting  in any part of the loop. The following table will help T ‘ _ sec §ifrepsces
away from sheet metal deck. Save lockwasheron trigger analyze problems under a no-sweep condition. Select ““‘I—l . Cae T o
level potentiometer for reinstallation. main sweep of operation, set main TIME/DIV control to C g3zz 414 é; t ; LIl ——— o —Aii—  ecmie
0.1 ms range, and put all other time base pushbuttonsin L " AU LS ffﬁi@"" —ns— e TS NN RN ~care
j. To rei:stall A7, reverse removal procedure, ex-  their out position. This places the time base in the auto- s@ 'T‘z J.(am K |rreed] LA RR R T
cept install four screws (step h) without tightening them sweep mode, Set INTENSITY control to midrange and —rr— | TNLIT) . : e 5 —atop= @@
. . . i wazi= | | Latlples la i Zene b1 y Lidl o »”
until nut o TRIGGER LEVEL potentiometer (step f) is set the FOCUS control fully ccw. —_ =caaei § SEEESE Fa—aiT'} —wer- 22N 223 E i3
|TI;IITI|.-‘=" " ~n- 1% T T4k d
b § -0 -
. . ety Py e
Table 8-4. Time Base Troubleshooting f55 ﬁ% z E:E%E G é % ,__2,‘,:‘ " "
[ Vil [l ' —RY 13 W i
et es— z (e B Koy |
INDICATION PROBLEM CAUSE @@ | 3@ | ik g
2 L33 u ] . =RIOB= 3
o i Vs —Cn— o =
it “y TR —ang— _.c':"_ =
MIVTIILLLLR L L3 L AP oy s - =
Is baseline pregent? YES - Check input circuitry (HF/LF amplifiers or sync amplifier). HEEs sr1iTY Yl ‘-i D=
ol Sy o RN I
- sle ny [B) = F oSl —en—
NO - Proceed to next step. | — e Ikt § 02 e .
T ey T g e T " T =
] — s —Ate— — O
gasesha 13 NN E 52533 . izt =22 (=
RESET Lemp  OFF . PR 1 Qe 13 - PEVE PE e
Beam OFF Check reset/holdoff circuitry. : 18 L s
B iti left n I 191 1983 193} (3114) AT
eam position e - - " : : :
{Using BEAM FIND) -
A 8 C D E F G
RESET Lamp OFF
Mo § - : i REF JcRio | REF |orio|] Rer Jomio] Rrer |GRio] rer femp| REF 1 emo| mer Jemo} ReEF {omiD
Beam OFF Check Miller integrator and associated circuitry. pesic | Loc ! oEsic froc | oesie floc | oesic |roc | cesic fuoc | oEsic | woc | oEsie |Loc | pesis | woc
Bea.m position __ right c1 B2} ca9 F5| P1 G2| a3 | ¢c2| Raz g-1 | R70 c2| Rios | p2}f Aata7 | E6
(Using BEAM FIND) c2 g-3| €40 Fa| P2 F3| Qi F4| R33 B2 | AN ca3| R0 03| R14B  EE
c3 83} ca1 6| P3 £-3 | Qa2 F4| Raa B2 | R?2 cs5| Rito 02| R149 24:
; o c4 B3} C42 5| Pa cs | a3 e4 | Rras B-2 | R73 ¢4 | RI1Y  B4[ R150 X
RESET Lamp OFF With ‘RESE_lT ll.amp OFF, beam sho_u!d NEVER be ON. Check gate X pos 8ol cas £a | P e1 | azs o3l R3s ot | R7s 64| R152  Bal RIBI  Ca
Beam ON amplifier circuitry and CRT for grid-cathode short; then return to time cs B2 | CR1 g2| ps 3| as ea| Rz c2 | r8 ca m:g B4 mgg E;
base troubleshooting. c? 82| cR2 e3| p7 C« | Q37 p-2| A3 c2| R76 o1| R p3! A1 -
cs 82| cr3 B3| ai g2 | = B3] R39 c2| R7?7 cz| R115 D3| RiB4  F5
. co 83| cRrs ca| a2 i-2] A2 B3| R4o 81| R78 ¢2| R116 DA} RIBS D4
RESET Lamp ON With RESET LAMP ON, beam shoutd also be ON. Check gate amplifier c10 c1| ¢cRrs 3| a3 B4 | R3 83| Ra1 c2| m7a B: :: :1 gg ::gg‘ g;
BEAM OFF and HVPS; then return to time base to repair second problem. g‘:; g; g:g 2’_3 gg g:g :g g_g :“g g': :g? : o s 13 o2 | e o3
ci13 c3| cre B2} a6 84| R6 c2) Res . B2} mB2 B4 | R120 G4 :122 E;
Check Miller integrator and associated circuitry. c14 c& | cre E-5 | Q7 82 | A? c2]| Aas B2 | R83 B4 | m21 c2| A -
gfas,fr Lamp 811:;‘ e gr “ y cis o1l cR1I0 D3} Q8 B2 | R8s ca| ras c2| Rsa B4 | R122 F; :11:1 g-;
’ cis B4| CA11  Fa} a9 c1| Rs c2 | Raz B-t | R8S g4 | A1z3 B -
(Left side) c17 ¢2| eriz  ral ao ct| rio B2] mes B-3 | R8s Fa| Ri2a c¢2| siB c4
c18 ca| criza  c2! an 81 | R1: B3| R49 B-t | R87 D21 R125 F5| S1C g:
ci9 e3| cria  Ea3l a1z cz2 | mi2 B-2 | RS0 p-1| Ras 03] R126 FS5| S1D
RESET Lamp ON L c20 D3| cris ¢33 | a3 g3 | ria a2l am c-1 | Ree E3 | AR127  F4 | S2A A3
Beam ON Check sweep reset circuitry. c21 02| crRi16 &6 | Qia ca | Ria 83| R52 ca| roo p4 | A128  F4 | s28 A3
(Right side} c22 o3| cr21 B4 | o158 c3| RIS B3| RS3 c3a | Rot o4 R129  FE| S2C A2
g c23 F-1§ CR22 83| Q16 c3 | A16 83 | Rs4 c2 | R92 Ea | ri30  Fs| s20 A2
c24 F1{CR2a 83| ai? ca | ri7 B3| mss B4 | R93 o3| A13r Fs| s2E A2
c25 p2| E1 c1| o1s c3 | ris c2 | Ass B84 | R94 Ea | A3z fa| s2F A-2
c26 p2| €2 c1 | aie o2 | R19 84 | R57 B-4 | R95 E3 | A133  F-. | S3A [
cz7 B2 | €3 cz | azo D2 | #20 ¢3 | Rsa8 c4 | R9E e3 | R34 F4| saB 04
c28 F1 | €6 b2 | a2 o2 | a1 A4 | Rso ca | Rav c2 | R1a5s Fa| s3C D-4
c29 F1 | es c2 | a2 o3 | R22 a4 | Reo c4 | Ros ea3 | mi3s  F4| s3p o4
€30 F5 | L1 c3| az3 £3 | R23 A4 | Re1 c4 | Ra9 ea | R137  Fs| TPY c-2
can o2 L2 2 | a2a E-a | R2a B-4 | AB2 c4| RGO D3| R138  C3| TP2 B3
caz c2| ot | azs D3 | A25 83 | R&3 c4 | rio1  o2| Rias  G3| TP3 c4
cas F1] Ls F2 | as o2 | R26 c3 | R84 c4 | R0z ©D2| R4 F5| TP4 E-4
c34 F1]| LS o2 | Q27 e3 | R27 c3| Res ¢z | mo3 o3| R14r F5| TP5 G4
cas F6 | s £z | aza F-4 | R28 83| RE6 c2| RID& E1 | Ria2 Fa| TPIO E4
c36 B2 | 7 D1 | Q29 F4 | A9 82 | re7 cz2| Rios Ds5| R4z ES| L1 B3
c37 83 A30 8-t | R6B cz| RI0O6 D3| A144 E4] u2 c2
c38 B-1 R A1 | AR89 cz2| R107 D3| RW45s ES| U3 E2
R146  ES5 | XA9 c3
Horizontal Sweep, A7, Component Identification
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Service Sheet 7.
Main Trigger Circuitry
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Service Mode! 1746A B
SERVICE SHEET 8 b. Set main TIME/DIV control to 1 4SEC position. DC VOLTAGE MEASUREMENT CONDITIONS [
SERVICE SHEET 8
THEORY OF OPERATION c. Setdelayed TIME/DIV control to OFF position, L . . . . l
1. Set front-panel controls in accordance with intital control settings in Section V, except as follows:
The main sweep integrator consists of current source d. Remove TIME/DIV shaft by pulling through ) ull .
ABO 3, soarce follower ABQSH, commen-emitter stage front panel of instrument. Moin TRIGGER LEVE L ..ttt et iiiiettes s iarasnaras s rrrerornsernsnerssnss ;ch;;
ABQ6, and an integrating capacitor between the gate of ) AUT O/ NORM . oo i et ttat tetttatt i ara s rassasasrnaarsnsrsartonsssnnssssrnnan o l
ABQS and the collector of ABQS. L the reset condition, e. Remove mounting screw and standoff that hold SINGLE ..ottt et engag
current from ABQ13 ix drained through ABQ:3, and the assemblies A8 and Al7 together. RESET light should be off
main sweep output remains at approximately +] V. i o . . ) . l
f. Unsolder bare wire between AB and Al7 at 2. All voltages are referenced to chassis grou..d. All indications are nominal and 15% variation from these I l I
When the main sweep enable signal goes low, ASQI assembly AK. indicated should be considered normal. .
conducts, turning off ABQ2 and ABQL. Current from 3 -t Ll
A8Q13 is now applied throuph the selected integrating g. Remove AB by pulling from connector on A7, WAVEFORM MEASUREMENT CONDITIONS e w2 @ : . Em.} é; .
capacitor, ARBCY - ARCHL, producing a linear ramp{main SERVICE SHEET & . —ny— - o) PR v
sweep) at the collector +f ABQE. (For the fastest sweep h. To replace A8, reverse removal procedure. . o o i : ©) * Il QT . B
speeds, 05 -2 uSEC, ARCS is the integrating capacitor.) 1. Set front-panel controls in accordance with initinl control settings in Section V, except as follows: F— ~ - ez =) al—
. . . . - - A - -
The main sweep is also applied to an emitter follower TIME/DIV SWITCH MAINTENANCE ‘ son el e e B
circuit consisting of ABQS - ABQ10. When the main To service the TIME/DIV rotor switch on assembly A8, C()Upl}ﬂﬁ (cha‘nnel A) bld l o TG E| —enn {o1g
sweep reaches an amplitude of +11 volts; ihe emitter of proceed as follows: TRIGGER LEVEL (MAIN) o ovirttriniiir i ietrenratsnatnrrsonaenarerssrirsissriinses stable display 2 @ @..;.,.. = oTe- e
ABQI0 is approximately +5 volts, arming A7U2 and , . D P il mens oni) .
shutting off ABQL. With ABQ1 off, current flows a. Remove assembly AB as described in this 2. Set monitor oscilloscope TIME/INV and VOLTS/DIV controls as indicated under w  eform{s). | e A= e -;_-_;
through ABQH3, discharging the selected integrating service sheet, g EEE v T ...;O —en-  ITaan f—1 B
capacitor. When the voltage level at the base of A8 - 3. Connect square-wave generator 50-ohm output to Model 1746A channel A INPUT coanector. R ) - @ Eteiadiic ro
falls to the voltage level applied to the base of A8Q2, b. After removing A8, note orientation of slot in . . . ) —ew- BTz 0 ' @) »s [ |
both ABQ2 and A8Q()4 are conducting and the sum of the rotor section of TIME/DIV switch. 4. Adjust square-wave generator output fo-  divisions of signal amplitude (.6 V) at 5 kHz. ~ca— seccesncss : o
cuirents at the gate of ABQYS is zero. This is the reset \ r .
condition of the ramyp. ¢. Remove metal retainer ring from rotor switch
and separate two sectinns, A8
The output of constant-current source ABQ13 is con- ) .
trolled by operational amplifiee ASU1. Differ \nt ref- d. Check contact area on etched circuit board. If 7 A B C D E
erence voltages are developed for different ranges on contact area shows excessive wear, replace circuit .
TIME/DIV switch A8S1. When different ranges are board.
selﬁcted. values of the ramp capacitor, integrating . ' Hy —-=- +4.5y =~ 4 . mer Tormo T mer Torol rer Termol rer Torol rer Tero B
resistor, and reference voltag- are changed. This e. Check contact o both rotor sections. If contacts pESIG | Loc | oESIG | 1o¢ | oESiG fuo¢ | oEsi6 | Loc | OESIG | LoC
changes the slope of the ramp for different sweep show excessive wear, replace rotor section. 1 a2 | c20 a1 | ato e2 | R17 g2 | Ras D1 .
speeds. The slope can be varied for any sweep speed by c2 83| cn B-1 g: ; g';’ ::g g—g gg; E;
- " . . . . c3 B-3 | €22 B-1 - g -
TIME/DIV VERNIER R8. f. Clear and l.ubnc.nte)conmc‘ts on circuit board o oy | oo o2 | ars g2 | R0 8o | R39 1 B
and rotors as described in Preventive Maintenance at o5 82 | crR2 g2 | m az| r2 B2 ] R4o o1
The emitter of ABQY drives one of the six holdoff the front of this section. c6 c2 | cR3 ea| r2 a2 | A2z 8-2 | R4t a-:
capacitors (ASC13 through ABCI8) depending on the 5 VDIV 1 VIOV cs 82 [ CRe  E-1| A3 A3 | R23 B2 Ra2 8- |
b . ) . ) 5 mSEC/DIV co 02| E 82| R4 a2 | A24 82} AR43 A3
position of the TIME/DIV switch. At the end of the g. Place rotor sections on circuit board and re- S mSEC/DIV 3 m c10 o2} L3 A1l ms 8-2 | R26 82 | sinps C2
sweep, the holdoff capacitor is discharged through install retniner ring. e c3 | a A2 | RS A1 § R27 g"‘; :mg gf B
ABR40 and TRIGGER HOLDOFF potentiometer R9. a2 B3 o2 Al A Ea iRk DalSimra Di
When voltage at the base of ABQ11] decays to +0.7 volt, h. Positior slotted portion of open rotor section as c1a o2 | oa a2l Ro 8-3 | R3O o3| TPt D3 |
A3QI12 turns on and the reset line to ATU2 (pin 4) goes noted in step b, C15 D2 ] as B-2 2‘2 2’3 :g; g:g ::’Z Ef
Ir.)w. resetting A7U2 and arming it for another sync ) _ o g:? g:g g? g'_% H}i ,,;3 A33 E3| v B3 \ |
signal. i. Reinstall assembly in instrument. c18 02| as 03| RIS A2 | R34 E-3 | xa? c1
i c19 At | as ea | mis a2 | R3S E-2
REMOVAL PROCEDURE j. Reinstali TIME/DIV shaft and -nob assembly. . A l
_ ) y h NOTE. WAVEFORMS ARE TIME RELATED Main Sweep, A8, Component Identification
Remeve assembly A8 as follows: TROUBLESHOOTING Ov== ] |
If trouble is isolated to Main Sweep Assembly AB, use
a. Loosen hex serews on three TIME/DIV shaft waveforms and dc voltages indicated on the schematic l
collars, to isolate the problem to a particular stage vr component.
SVIDIV §
5mSEC . .
Waveforms for Service Sheet 8 .
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SERVICE SHEET 9
THEORY OF CPERATION

Arming Circuit. The positive going ramp of the main

REMOVAL PROCEDURE
To remove assembly Al0, proceed as follows:

a. Remove assembly A9 (see Service Sheet 10),

Model 1746A

sweep is applied to the horizontal amplifier (Service I
Sheet 11)and to delay comparator A1 7TU7 (Service Sheet b, Unsolder resistor from delayed EXT TRIGGER
14), The delay comparator circuit compares the main BNC connector. I I I
sweep ramp, and the level established by either the D
START or STOP controls and develops the DLY COMP c¢. Remove delayed TRIGGER LEVEL knob and 4 M —
signal. nut underneath.
L R1D 1 '!.
The DLY COMP signal, when bigh, arms delayed d. Remove screw from corner of AlQ (next to - so | [Tare [ sm [ sa][ sie % 7
trigger circuit A10U1, delayed EXT TRIGGER BNC connector). I
e. Gently pull Al0 to rear and remove from instru- - Owm
Delayed Trigger. Delayed trigger operation is similar to ment. Save lockwasher on TRIGGER LEVEL potenti- 3 ! ‘il WY ' =CRI = cR1t « = CRIZ=
main trigger operation. The DLYD SYNC input to ometer before ingerting in front panel. z 238 g 2 SEERE EIS F‘i_ : ; -_c:;;-cu—:z:;:
integrated circuit A10U1 is applied through an imped- ! 'y IR I B S kel -
ance converter consisting of FET matched pair TROUBLESHOOTING L | - - e —R19 = 1
ALCQIA/ALIOQIB and emitter follower Al10Q3. The The delayed trigger assembly should cause little trouble R e é ; ! . . é i .',I‘ i
delayed sweep is started by a negative-going pulse at in the operation of the instrument. If trouble is suspect- @ —au-t 5 1;3 T T i ] =i- 8
the collector of A10Q10. With SWEEP AFTER DELAY ed, check the following inputs: —R13— I
switch A10S1D in AUTO, the delayed sweep starts as 2 ) L P | -
soon a8 A10UI is armed {at pin 5) by the transition a. MAIN TRIG signal. 3 @ﬁé s g Reyox é I p é 1 _1.
developed from the DLY COMP signal. With A10S1Din ] 1 YT h 157 ? Y ’? ) )
TRIGD position, the transition applied to A10Ul,anda b. DLY COMP signal. : — I —_—
delayed trigger will be formed if a DLYD sync pulse " "m‘",'
occurs during the main sweep time, TRIGGER LEVEL c. DLYD SYNC signal. :
control A10R10 establishes the trigger level threshold 1 []U UUUGGUUUUU
in TRIGD mode of operation. d. DLY'D SWP.
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SERVICE SHEET 10
THEORY OF OPERATION

The operation of delayed sweep is similar to that of the
main sweep (Service Sheet 8). Output of the delayed
integrator (A9TP1) parallels the main sweep ramp until
the delnyed sweep enable signal applied to the base of
A9Q3 goes low. At this point, the delayed integrator
ramps up at a slope determined by the selected in-
tegrating capacitor and selected current source resistor.

REMOVAL PROCEDURE
Remove assembly A9 as follows:

a. Loosen hex screws on three TIME/DIV shaft
collars,

b. Set main TIME/DIV control to 1 xSEC posi-
tion.

c. Setdelayed TIME/DIV control to OFF position.

d. Remove TIME/DIV shaft by pulling through
front panel of instrument.

e. Remove A9 by gently rocking nssembly toward
rear of instrument to disconnect it from two connectors.

f. To replace, reverse removal procedure,

TIME/DIV SWITCH MAINTENANCE
To service the TIME/DIV rotor switch on A9 proceed as
follows:

a. Remove assembly A9 as described above.

b. After removing A9, note orientation of slot in
rotor section of TIME/DIV switch.

c¢. Remove metal retainer ring from rotor switch
and separate two sections,

d. Check contact area on circuit board. If contact
area shows excessive wear, replace circuit board,

e. Check contact on both rotor sections. [f contacts
show excessive wear, replace rotor section.

f. Clean and lubricate contacts on circuit board
and rotors as described in Preventive Maintenance at
the front of this section.

g. Place rotor sections on circuit board and re-
install retainer ring.

h. Position slotted portion of open rotor sections
as noted in step b.

i. Reinstall assembly A9 in instrument.

j» Reinstall TIME/DIV shaft and knob assembly.
TROUBLESHOOTING
If \rouble is isolated to Delayed Sweep Assembly A9, use
the waveform and dec voltages indicated on the sche-

matic to isolate the problem to a particular stage or
component,

DC VOLTAGE MEASUREMENT CONDITIONS
SERVICE SHEET 10

Set front-panel controls in accordance with initial control settings in Section V, except as follows:

DLY'DTIME/DIV. .. e iiiiiiereiiaens e et raer e ey 50 uSEC
AUTO/NORM.............. e e e e et e e e e e e s eaahrne bhehreh e s arnar s nan e NORM
LS 1 L 9 2 N engaged
Both TRIGGER LEVELS . ... ottt iieit e rarsrnranrssrerrrssaansseasssnss fully cw

RESET light should be off

All volteges arc referenced to chassis ground. All indications are nominal and 15% variation from those
indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS
SERVICE SHEET 10

Set front-panel controls in accordance with initial control se:tings in Section V, except as foliows:

Coupling (ehannel A) ....ooorniririi ittt it sttt trar st rasrasnsasarasrtosnsnnsnsanrnnye 500
DY D TIME DIV (i it i it e et vt e bits rearereenssasarens manenersrarrrorerers 10uSEC
START.......... t e b e eee ke r e e e s e e e a e by aa e e s midrange
3 000 o T3] 13 MAIN
TRIGGER LEVE L (maing .. coiviiiii ittt iiiitss e iesanrnssnansensssessnssssosnanens stable display

Set monitor oscilloscope TIME/DIV and VOLTS/ DIV controls as indicated under waveform(s).
Connect square-wave g2nerator 50-chm output to Model 1746A channel A INPUT connector.

Adjust square-wave generator output {or 6 divisions of signal amplitude (.6 V) at 5 kHz.
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5 mSEC/DIV 1743A-011-01-03-17

Waveforms for Service Sheet 10
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SERVICE SHEET 12
THEORY OF OPERATION

Main Sweep. MAIN sweep switch A753C routes the
main sweep ramp to the hoiizontal preamplifier.

A VS B Conltrol. The A VS B switch A7S3D performs
several functions. It sends & control signal to the vertical
preamplifier which is used fo select channel A vertical
display and channel Bsync. Itbiases the gate Schmitt to
tnn the gate on and forces themain triggercircuit tothe
si1 2le-shot mode. It alse connects the sync ampliiier
outyut to the horizontal preamplifier.

Horizontsal Preamplliler. The horizontal preamplifier con-
verts theeingle-ended sweep (main or delayed)or AVSB
signal to a differential signal suitable for driving the
horizontal output amplifier. The preamplifier provides
sweep gain adjustment (X1), sweep magnification ad-
justment (X10), horizontal position, horizontal beam
finding controt, and X10 magnification centering.

Transistor A7Q22 is a shunt feedback stage that level
shifts the sweep ramp and drives differential amplifier
ATQ23/ATQR7. Transistor A7Q26 provides tempera-
ture compensation for A7Q22. Horizontal POSITION
control Rl1 drives A7Q26. MAG CENTER control
ATRI05 also drives A7Q26 when MAG X10 switch
A7S10 is engaged. Transistors A7Q24, A7Q25 and
ATQ34 are current sources, A7Q24 acts as a collector
load for A7Q22. A7Q25 and A7Q34 are emitter loads for
A7Q23 and A7Q27. The X1 gain is calibrated by ATR93.
MA.G X10 control is calibrated by ATR117.

When BEAM FIND switch A12S1 is pressed, voltage at
the bases of A7Q25 and A7Q34 is lowered. This de-
creases the amount of current available to the output
amplifier and prevents it from driving the trace off
screen.

Horlzonta) Ouput. Ampli“er Al! is a differential shunt
feedback amplifier. Current vequired by A7Q23 is sup-
plied through A11R4. This determines the voltage that
drives one horizontal deflection plate through A11R7.
Current required by A7Q27 is supplied through A11R23.
Transistors A11Q1, A11Q2, AllQ5, and A11Q6 are
emitter followers that provide a high impedance for
each side of the amplifier. High-speed linearity is
controlled by a lag network at the input to each side of
the amplifier. Resistor A11R79 controls one side, while
AllR15 controls the other. Each side of the output
amplifier can swing from approximately +8 volts to
+110 volts.

REMOVAL PROCEDURE

Assembly A7 Removal: (see Service Sheet 7).

Assembly All Removal:

To remove assembly All, proceed as follows:
a. Disconnect (2) and (9) wires from All,

b. Remove All from connector by first pulling top
of A1l away from assembly A7 and then pulling bottom
of All.

¢. To reinstall, reverse ramoval procedure.
TAOUBLESHOOTING

If no horizontal deflection can be obtained under nor-
mal sweep conditions, the problem may be either in the
time base or in Horizontal Ouiput Assembly All. To
quickly determine which is at fault, put the oscilloscope
inthe AVS Bmode and connecta 1-kHzsine wavetothe
channel B input. If horizontal deflection is present, the
horizontal amplifier {and sync amplifier) are operating
properly, and the problem is in the time base. If no
horizontal deflection occurs, 2ssembly All ia probably
defective.

[~
.

b

3.

b

DC VOLTAGE MEASUREMENT CONDITIONS

SERVICE SHEET 11

Set front-panel controls in accordance with initial control settings in Section V, except as follows:

WD IMOBE o o sssesrrrnnnnsenancnrsrssesersrnsenrassaenessorenssnssesarensnssnrrrsensonsssnsars

Spot centered an CRT.

BEAM INTENSITY ........o.covnnnnene, T T

barely visible spot

Ail voltages are referenced to chassis ground. All indications are nominal and 156% variation from those
indicated should be considered norimal.

WAVEFORM MEASUREMENT CONDITIONS

SERVICE SHEET 11

\

Set front-panel contro’s in accordance with initial control settings Section V, except as follows:

Coupling (chanmel A) ... riieiiiiia et iiieec e remeirncctiortasersvssrsnsasrorssssassnanses
TRIGGER LEVEL {Imain) ...vvvvvirererinvrtarrsnrnrssnnsssrnsnassssssssrnssssessnanss

500

Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).

Connect square-wave generator 50-ohm output to Model 1746A channel A INPUT connector.

Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz.
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Horizontal Output, All, Component Identification
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Service

SERVICE SHEET 12

THEORY OF OPERATION

The gate Schmitt circuit, A7Q28 - A7Q32, provides Gate
Amplifier Assembly A12 with main and delayed gate
signals, The Schmitt circuit is controlled by horizontal
mode switch A7S3, It is set by the first positive control
pulse and resets on the first negative control pulse. In
main sweep operation, the gate follows the main sweep.
In ATIME operation, the gate follows the delayed
sweep. The gate Schmitt also furnishes the main and

28

Model 1746A

delayed gate outputs to rear panel BNC connectors for
external use (Service Sheet 1).

REMOVAL PROCEDURE

To remove assembly A7 see Service Sheet 7.
TROUBLESHOOTING

Troubleshocting the gate Schmitt circuit should present

few problems to the technician. If input signals are
present, follow signals through the individual circuits,
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SERVICE SHEET 14
THEORY OF OPERATION

The time-interval decoc :r uesembly produces the delay
comparator signal used in conjunction with the main
trigger signal to arm the delay trigger generator
{Service Sheet b) and the analog voltage that is applied
to the rear-panel ATIME OUT conncctors,

The NAND gate circuitry of A17U8 controls the D input
to filp-flop A17U9A. When the instrument is operuted in
any vertical mode other than ALT, the ALT CONT,
1signalr is" high, holding the ootput of Al17U8B high
‘(through A17U8A), The high from A17U8B is applied to
an input on A17U8C. The other input to A17U8C is {from
the Q output of flip-flop AI7TU9A (through A17UBI).
This arrangement causes the output of A17USC to
aiternately go high and low after ach main sweep
(provided the DISPLAY ENABLE signal is not low).
Flip-flop A17TU9A is clocked at the start, of each main

'sweep by the ALT DRIVE signal which turns A17Q13

on and off.

In the ALT mode of operation, the ALT CONT signa!
goes low, holding the outputs of A17USA and A17U8D
high. The output of A17UBC is now centrolled by the
START CHAN ON/OFF signal. The START CHAN
ON/OFF signal is high when chaanel Ais gelected and
low when channel B is selected. The § and Q outputs of
A17U9A are applicd to transgi~tors A17Q7 and A17Q9
alternately turning them on and ofi. When conducting,
each transistor enables either diode gate AT7CR3 or
A17CR4. For exnmple, when A17Q9 condu .3, it for-
ward biases AITCR3, allowing A17TU7Q4 to conduct.
This turns off A17U7Q5, which turns on A17G9. The
voltags applied to the base of A17UTQY is established
by the position of START control R6.

The main swsep signal is applied to the basé of
A17U7Q5, Wher: main sweep voltage slightly exzeeds
the voltage applied to the base of A17U7Q4, A1TUTQ5
conducts, turniny off A17U7Q4 and turning on
AITUTGL. A17Q9 turns off, A17Q10.turns on, causing
the DLY COMP signal to go high. This arms the delay
trigger generator (See Service Sheet 9).

On the next sweep, A17Q6 will bies A17CRR4 on, turning
on A1TUTQ3 and, again turning off A17U7QL. The
voltage applied to the base of A1TUI7Q3 is established
by STOP contrui R13 through START/STOP summinrg
amplifier A17U3. The start signal developed by START

.control R6 (through A17U1) is apolied as a reference .

level to the non-inverting input on A17U3. When the
main sweep voltage slightly exceeds ti:at voltage ap-
plied to the base of A17U7Q3, AYIU7Q5 again conducts,
turning off A17TU7Q3/A17U7Q2. Again the DLY
-COMP signal goes high arminyg the delayed trigger
generator. i

The output of STOP control buffer A17U2is alsoapplied
to inverting amplifierf A17U4. The output of Al7U4 is
applied through A170Q8 to a voltage-divider network
consisting of A17R51-A17R60. This voltage-divider net-
work is connected to different position of the TIME/
DIV switch A17S1. Output from the TIME/DIV switch
is applied to ATIME OUT connectors on the rear panel.
SIGNAL OVERLAY (AT=0} potentiometer R2 isused to
balance outputs from the START and STOP potentio-

meters.
REMOVAL PROCEDURE
Remove assembly Al7 as follows:

a. Loosen hex screws on three TIME/DIV shaft
collars.

b. Sel main TIME/DIV control to 1 xSEC.
¢. Set delayed TIME/DIV control to OFF.

d. Remove 'fIMEiDIV shalt by pulling throﬁgh
front parel of instrument. ‘

e. Disconriect two square-pin wires to rea*panel
ATIME OUT connectors at Al7.

f. Disconnect square-pin wires (3), {4), and {96).

g. Remove assemblies AB and Al17 by pulling from
connectors on assembly AT,

h. Unsolder bare wire from AS.

i. Disconnect A8 and Al17 by removing standoff
and mounting screw.

j. To replace, reverse removal procedure.

TIME/DIV SWITCH MAINTENANCE

To service the TIME/DIV rotor switch on nssembly
A7, proceed as follows:

a. Remove AIT as described above.

‘b.  After removing Al7, note orientation of slot in
rotor section of TIME/DIV switch.

c¢. Remove metai retainer ring {rom rotor switch
and separate two gections.

d. Check contact area on circuit board. If contact
area shows excessive wear, replace circuit board.

e. Check contact on both rotor sections. If contacts
show excessive wear, replace rotor section.

f. Clean and lubricate contacts on circuii board
a1.d rotors as described in Section VII1, paragraph 8-20.

g. Place rotor sections on circuit board and re-
install retainer ring.

h. Position slotted portion of open rotor section as
noted ‘n step b.

i. Reinstall A17 in instrument.

j. Reinstall TIME/DIV shaft and knob assembly.
TROUBLESHOOTING |
Tarying the START and STOP controls will allow

.. smatic checkoni of the operational amplifiers and

comparators. Vol.ages shown cn the schematic are
referenced to groand.

Us and U9 are TTL (T°L).
Amplifier Yoltages:
Ul: V,‘,.;-=V,.,._-=0V

U2
U3

U4:
Qs:

Vo 8 = (—) Vaiger of START control

Vin2=Vin3=1/2Vions

Viin2= Vo

Vi 6= Viin 3+ (— Viin 3}

Von2= Vpn =0V

Veatt = (—=5) Vaiper of STOP control

NTIR
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