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About this Manual
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8648A. We have made no changes to this manual copy.
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CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its pubdlished
specifications at the time of shipment from the factory. Hewlett-Packard

' Company further certifies that its calibration measurements are traceable
to the United States National Bureau of Standards, to the extent aliowed
by the Burcau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

WABRANTY_ AND ASSISTANCE

l :
- This Hewlett-Packard ;roduct is warranted against defects in materials
and workmanship for o period of one year from the date of shipment.
- Hewlett-Packard will, at its option, repair or replace products which prove
to be defective during the warranty period provided they are returned
to Hewlett-Packard, and provided the preventive maintenance precedures
in this manual are followed. Repairs necessitated by misuse nf the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EX.
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANT-ABILITY AND FITNESS '
FOR A PARTICULAR PUKRPUJSE. HEWLETT-PACKARD IS NOT ‘
LIABLE FOR CONSEQUENTIAL DAMAGES.
|

' » ; 13 il
Service contracts or customer assistance agreements are available for
. Hewlett-Packard products. ~
! )
i J n 1 .
For any, nssistance, contact your nearest Hewlett-Packard Sales and
Service Office, Addresses are provided at the back of this manbal.
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The foiiowing gcneul sefely pmutlom must be observed during all pfwaes ot' operation, armico, 1 ii R
.| and repair of this instrument. Fallure to comply with these prscautions or wilh opecific mmrtngs Er _
. &lsowhore In this manusl violates uhfy ltandarm of dasign, manufecture, and intended uue of the | ii roo
Jmtnrmont Howloti-Packard Company auumo: no llabllily for the cusiomor's fnliuw to comply | el
with t!mo mquimments ; - . | ' ; ,
‘ ‘ i . :. . ‘ . . : 1 ‘ . : i ‘
GHOUND THE tNSTRUMENT o ; . S R A
7o 'minimize shock hazard, the Instrument chassls ‘and cabinet mu.,t be connecled lo an eleclrical . i"‘
‘grdund‘ The instrument ‘Is equipped ‘with a three-conductor ac  power cable. The power 'cable | | |
must either be plugged Into.an approved three-contact electrical outlet or used with a three- contacti t .t
y | to ‘two- cqntact adapter with the 'grounding wire {green) firmly cecnnected tq’an elechical grounc _i -l
_(safety ground) at the power outlet. The power jack and mating plug of the powsr cable meet’
' :international Electrotechnical Commission (1EC} safety standards. BN I
i ,’ R L
‘ DO NOI‘ OPERA‘I‘E IN AN EXPLOSIVE ATMOSPHERE ‘ : , : : g T

Do not- operete the instrument in the presence . of ilammable gases’ or iumes Operation oi rany f S
eiectrioei instrument in such an environment constttutes a dehnite safety hazard, , _ :
iy ! : ;
F : | ! [
| KeEp AwAY FROM LIVE cmcun's. s f Ly ‘ R I
'.Opereting personnei must not - remove"ins rument covers Component replacement and internat P
1 adjustments: must ‘be made by qualified ma ntenance’' personnsl, (Do not replace’ compo'lenis with- | .
“| -power. cable conniected. Under certain conditions dangerous Vollages may exist, even with the
| power cable removed. To. avoid iniuries. aiways disconnect pOWer ard discharge circuitsl be'ure

" stouching them L , T : S @
|

L
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DO NOT SERVICE OR ADJUST ALONE. | BT > b e

Do not altompt internal service or ediustment uniess another person capabie oi rendering iirst eid S \
ar'd resu"citation s present, | : _ . !

gi't’

'USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

,Breakege of the Cathode- rey Tube (CRT) causes a high velocity scattering of glass fragments {(implosion).
To' prevent CRT Implosion, avoid rough handling or jarring of the instrument. Handling of the CRT- shall o ,
be done only by qualified maintenﬂ"ce personnel using approved safety mask and gloves. K _ roe ot

DO NOT SUBSTITUTE PARTS OR MODIFY iNSTRUMENT, 4 .
‘Because of the danger of . introducing additional hazards, do nct install’ substitute parts or perform
‘| any unauthorized modification "to the instrument. Return the instrument . 10 a Hewiett-Pacitard -
~ Sales and Service Office for service and repair to ensure that saiety features are malntained S D
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'DANGEROUS PROCEOURE WARNINGS. |

Warnings, such as the evampie below, precede potentially dangerous procedures throughout this ;
manual, instructions contained in the warnings mustbeioiiowed I al iy '
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Dangerous voltages, capabte of causing dealh ‘are preoertt in this' instrument. ,
Use extreme caution when handllng. tutlng. and adiuating, R R i o
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General Information

' SECTION |
GENERAL INFORMATION

1-1.. INTRODUCTION.

1-2. The Hewlett-Packard Model 1710B Oscillo-

scope is a general-purpose, wide-band oscilloscope
designed for bench or field service. It provides
accurate mensurements of high-frequency signals
and fast risetime pulses with 10-mV/div vertical
deflection cepability over the full 200 MHz band-
width. Selectable input impedance of either 50 ochms
or I megohm permits impedance selection that best
meets measurement applications. Its Jow shunt ca-
pacitance of less than 11 pF reduces phase ghift and
signal loas in pulse or cw measurements.

1-3. This manual containsinstallation and operating
instructions, as well as maintenance information for
the Model 1710B. Inswument specifications and
procedures for verifying proper operation are in-
cluded. Procedures are also included for adjusting the

. instrument to its performance specifications, Sche-

matic diagrams, the theory of operation, and trouble-
shooting information are provided for use in main-
taining the instrument.

14, ‘This section of the manusl contains the per-
formance specifications for the Model 1710B, and a
list of the options available, It also lists the ac-
cessonea supplied with the Model 1710B and other
accessories that areavailable. Instrument and manual
identification information are also included.

1-5. SPECIFICATIONS.

1-6. Table 1-1 is a complete list of the Model 1710B
critical specifications that are controlled by toler-
ances. Table 1.2 contains general information that
describes operating characteristics o!' the Model
17108.

1-7. Any change in the specifications due to manu-
facturing, design, or traceability to the U.S. National
Bureau of Standards will be listed on a mzunual

change sheet included with this manual. The raanual.

and manual change sheet supersede all previous
information concerning specifications of the 17108,

1-8. Acceséonles SUPPLIED.

19. The following accessories are supplied mth

. the 1710B:

One Blue Light Filter, HP Model 10116A

One Front-panel Cover, HP Par. V). 01720-64101

One Vinyl Storage Pouch, HP I art No. 1640-0292

One 7.5-ft Power Cord, HP Part No. 8120-1521

Two 10:1 Divider Probes, HP Model 10014A

One Attenuator Resistor Kit, HP Part No. 5080-
9696

1-10. ACCESSOHIES AVAILABLE.

1-11. The following accessones are availnble for
the 1710B:

Model 10020A Resistive Divider Probe Kit
Mecdel 1120A 500 MHz Active Probe
Maodel 1125A Impedance Converter Probe

Model 10491 A Rack Mount Adapter

b

1-12. OPTIONS.

1-13. The following standard options extend the
usefu]ness of the Model 1710B:

OPTION 001, This option supplies a fixed ac power
cord in place of the normal detachable power cord.
The option consists of the standard instrument
modified by the addition of a power cord adapter

+ plate (HP Part No. 01720-03201) and a power cord

(HP Part No. 8120-1202).

OPTION 003. ’I‘h:s option supplies two rear-panel

i connectors for probe power. The option consists of
. the standard instrument and assembly A18 (HP Part

No. 01720-66516). Refer to Section VII for additional

‘information.

OPTION 011. Replaces standard P31 phosphor CRT
(Y1) with internal graticule P11 phosphor CRT (HP
Part No. 5083-4042). The option consists of replacing’
the CRT and assembly Al4 with assembly Al4 (HP
Part No. 01720-665631). - |

OPTION 091, This option 'replaces the standard
Model 10014A probes with HP Model 10016A 10:1
Vo!tage Divider Probea. '

OPTION 101. This option adapts the Model l7lOB
for use with HP Model 1607A Logic State Analyzer
to provide both digital and analog analysis. Refer

, to Section VII for additional information.

I-1



Genern! Information |

1-14. INSTRUMENT AND MANUAL IDEN-I'
TIFICATION.

1-15. Instrument identification by serial number is
located on the rear panel. Hewlett-Packard uses a
two-section serial number consisting of a fourdigit
prefix and a five-digit sufﬁx, separated by n lgtter
designating the country in which the instrument
was manufactured. (A = US.A;G= West Germany;

J = Japan; U = United ngdom)

i b

- | L Mmjel,,wmn NE

1-16. Thls mnnual applies m msl*uments with '

‘gerfal prefix number as qhown on the title page, It

. /'changes have been made in the’ instiument siace
this manual was printed, a *Mznnal Changes”
supplement suplied with thp wiunhal will define
thése changes. Be sure to recod ¢ neae chmages in
your manual, Backdnting mi’onnution in Settion VII
ndnpts the manual to mst'umem with seria} numbers
lower than that. shuwn on the title page. Part
numbers for the manual &nd the microfiche copy of
the manual are also showni on the title page.

Table 1-1. Specifications ' )

VERTICAL DISPLAY MODES

Channel A, channel B, channels A and. B dis-
played alternately on successive sweeps (ALT);
channels A and B displayed by switching be-
tween channels at approx 1 MHz rate with blank-
ing during switching (CHOP); chaunel A plus
channel B (algebraic addition); X-Y (channel A vs.
channel B).

VERTICAL AMPLIFIERS (2)

BANDWIDTH: (3 dB down from n 6 div reference
signal). '

DC-Coupled: dc to 200 MHz in both 50 ohm and high
impedance input modes, 10 mV/div to 5 V/div;
de to 150 MHz at 5 mV/div.

AC-Coupled: lower limit is approx 10 Hz.

BANDWIDTH LIMIT: limits upper bandwidth to
approx 20 MHz,

RISE TIME: <1.756 ns, 10 mV/div to 5 V/div; <2.3 ns
at 5 mV/div (measured from 10% to 90% points
of 6 div input step).

DEFLECTION FACTOR

Renges: 5 mV/div to 5 V/div (10 calibrated positions)
in 1, 2, b sequence. 2% attenuator accuracy.

Vernler: continuously variable between all ranges;
extends maximum deflection factor to ai least
125 V/div. Front panel light - indicates when
vernier i not in CAL position,

POLARITY: channel F. may be inverted, front punel
pushbutton.

Signal Dolly' input signals are delayed sufficiently
to view leadmg edge of input pulse without
advanced trigger.

INPUT COUPLING: selectable, AC or DC, 50 ohms

" (dc} or ground. Ground position discennects input
connector and grounds amplifier input,

INPUT RC (selectable)

AC.and Df: 1 megohm 2% shunted by upprox 11 pF.

50 Ohm: 50 ohms 2%, SWR <1.3:1 on &, 10, 20, and
650 mV ranges and <1.15:1 on all other ranges.

MAXIMUM INPUT

AC and DC: 2250 V (dc + peak ac) nt 1 kHz or icss.

50 Ohm: 5 V rma or 2250 V peak whichever is less.

A + B GPERATION

Amplitierr bandwidth and deflection factors are

" unchanged; channel B may be inverted for A—B
operation. ‘

Ditferentie! (A—B) Common Mode: CMRR is at least
40,4B from de¢ to 5 MHz, decreasing to 26 dB at
&3 MHz. Common mode signal amplitude equiva-
lent to 12 em with one vernier adjusted for
optimum rejection,

TRIGGER SOURCE
Selectable from channel A, channel B, ¢or com-
posite.

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

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

COMPOSITE: all display modes triggered by dis-
played signal.

VERTICAL OUTPUT

AMPLITUDE: one division of vertical deflection
produces approx 100 mV output (de to 26 MHz).

CASCADED DEFLECTION FACTOR: 1 mV/div with
both vertical channels set to 10 mV/div.

CASCADED BANDWIDTH: de to 56 MHz with band-
width limi. engaged.

SCURCE RESISTANCE: approx 100 ohms,

SOURCE SELECTION: trigger source set to channel
A selects channel A eutput, trigger source set to
channel B selects channel B output.

)

HORIZONTAL DISPLAY MODES l‘
Main, mein iutensified, delayed, mixed, gnd X-Y.

MAIN TIME BASE [,

SWEEP ‘

RANGES: 10 ns/div to 0.6 a/dw (24 ranges) 1 2 b
gequence, _ .

Accuracy
Mein Swee
Time fDva Accuracy 0°C to 53°C
) X1 X10
10 ns to 50 na 3% 5%
100 ns to 20 ms 2% 2%
80msto05s 3% 3%

|




Model 1710B

General Information

Table 1-1. Specifications (Cont'd)

Vemier: continuously variable between all ranges;
extends slowest sweep:to at least 1.25 s/div.
Vernier uncalibrated light indicates when vernier
is not in CAL position. .

Magnifier; expands all sweeps by a factor of i0;
extends fastest sweep to 1 na/div.

SWEEP MODE

Normsl: sweep is triggered by internal or external

" signzl.

Automatic: bright baseline displayed in absence of
input signal from 10 ns/div to 20ms/div. Triggering
is same as normal above 40 Hz. Normal triggering is
generally required for sweep speeds from 50 ms/div

. to 0.6 s/div.

Single: in Normal mod'e. sweep occurs once with
same triggering as normal, reset pushbutton arms
sweep and lights indicator; in Auto mode, sweep

~ occura once each time Reset pushbutton is pressed.

MAIN TIME BASE TRIGGERING

INTERNAL: de to 100 MHz on signals causing 0.5
division or more vertical deflection, increasing to
1 division of vertical deflection at 200 MHz in al]
display modes. Triggering on line frequency is
also selectable,

EXTERNAL: dc' to 100 MHz on signals of 50 mV p-p
or more increasing to 100 mV p-p at 200 MHz. Max-
iraum input 2250 V (dc + peak ac) at 1 kHz or Jess,

External Input RC: approx 1 megohm shunted by
approx 16 pF. .

TRIGGER LEVEL AND SLOPE

internal: at any point on the vertical waveform dis-
played.

External: continuously variable from +1.0Vto —~1.0V
on either slope of the trigger signal. +10 V to
—10 V in divide by 10 mode (+10).

COUPLING: AC, DC, LF REJ, or HF REJ.

AC: attenuntes signals below approx 10 Hz,

LF Reject: attenuates signals below approx 7 kHz,

HF Rejoct: attenuates signals above approx 7 kHz,

TRIGARER HOLDOFF: time between sweeps con-
tinuously variable, exceeding one full sweep from
10 na/div to 50 ms/div.

MAIN INTENSIFIED ‘
Intensified that part of main time base to be
expanded to full screen in delayed time base
mode. Delay control adjuata position of intensified
portion of eweep. Rear panel intensity ratio control
sets relative intensity of brightened segment.

DELAYED TIME BASE

SWEEP :

Ranges: 10 ne/div to 20 ms/div (20 ranges)in 1,2, 5
sequence, ,

Accuracy (0° to 55°C): same as main time base.

Magnifler (0° to 55°C): same a8 main time base,

- COUPLING: AC, DC, LF REJ, or HF REJ.

' X-Y OPERATION

_PHASE DIFFERENCE BETWEEN CHANNELS: <3°,

DELAYED TIME BASE TRIGGERING

INTERNAL: same as main time base except there is
no Line Frequency triggering.

STARTS AFTER DELAY: delayed sweep automatically
starts at end of delay period.

TRIGGER: with delayed trigger level control out of
detent (starts after delay) delayed sweep is trig-
gerable at end of delay period.

EXTERNAL: dc to 100 MHz on signals of 50 mV/p-p
or more increasing to 100 mV p-p at 200 MHz. Max-
imum input £250 V (dc + peak ac) at 1 kHz or less.

EXTERNAL INPUT RC: approx 1 megchm shunted by
approx 16 pF.,

TRIGGER LEVEL AND SLOPE

nternal: at any point on the vertical waveform dis-
‘played when in the trigger mode.

Externat: continuously variable from+1.0 Vito =10V
on either slope of the trigger signal, +10 V to —10V
in divided by 10 mode (+10).

AC: attenuates signals below approx 10 Hz,

LF Rejoct: attenuates signals below approx 7 kHz,

HF Reject: attenuates signals above approx 7 kHz,

DELAY TIME RANGE: 0.5 to 10X Main Time/Div
settings of 20 a8 to 0.5 8 (minimum delay 50 ns).

Difterential Time Measurement Accuracy { +15°C to
35°C)

Main Time Base Seiting Accuracy

50 ns/div to 20 ms/div | £(0.5%+0.1% of full scale)
20 ns/div (1% +0.2% of full scale)
50 ma/div to 0.5 s/div 3%

DELAY JITTER: <0,005% (I part in 20 000) of
maximum delay in each step.

MIXED TIME BASE
Dual time ba.. in which the main time base
drives the first portion of sweep and the delayed
time base completes the sweep at the faster

delayed aweep. Also operates in single sweep
mode.

BANDWIDTH

Y-axls (channel A): same as channel A.

X-axls (channel B): dc to >1 MHz.

DEFLECTION FACTOR: b mV/div to 6 V/div (10
calibrated positions) in 1, 2, 5 sequence,

dc to 1 MHz.




General Information \

Model 1710B

Table 1-2. General Information

CATHODE-RAY TUBE AND CONTROLS

TYPE: post accelerator, approx 20.6 &V accelerating
potential, aluminized P31 phosphor.

GRATICULE: 6 x 10 div internal graticule, 0.2 sub-
division markings on major horizontal and vertical
axes. 1 div = 1 em. Rear panel adjustment aligns
trace with graticule. Internal flood gun graticule

. illumination.

BEAM FINDER: returns trace to CRT screen regard-
legs of setting of horizontal, vertlcal or intensity
controls.

INTENSITY MODULATION: +8 V, »60 ns width
pulse blanks trare of any intensity, useable ta 20
MHz for normef intensity, Input R, 1 kQ +10%.
Maximum input £10 V (dc + peak ac).

AUTO-FOCUS: automﬂ..lcally mamtams beam focus
with variations of intensity.

INTENSITY LIMIT: automatically limits beam cur-
rent to decrease possible CRT damage. Circuit
response time ensures full writing speed for viewing
low duty cycle, fast rise time pulges.

' NOTES:

Enginaer,

snd {Inches).

REAR PANEL CONTROLS: astigmatism, pattern,
main/delayed intensity ratio, and trace align.

GENERAL

REAR PANEL OUTPUTS: main and delayed gates,
—0.7 V to +1.3 V capable of supplying approx
I mA.

CALIBRATOR:

Type: 1 kHz $16% square wave,

Volitage: 3 V p-p t1%,

Rise Time: <0.1 ps.

POWER: 100, 120, 220, 240 Vac, —10% +5%;
48 to 440 Hz; 110 VA max.

WEIGHT: net, 12.9 kg (28.5 lb); shipping 17.9 kg
(39.5 1b).

OPERATING ENVIRONMENT temperaturs, 0 to
+56°C; humidity, to 95% relative humidity at
40°C; altitude, to 4572 m (16 000 ft); vibration,
vibrated in three planes for 15 min. each with 0.25
mm (0.010) excursion, 10 to 55 Hz.

DIMENSIONS: see outline drawing.

=
1. Dimansions are for genarsl .
Intormation only. If di- !
mensions are required for | ] 0
buliding spscial snciosures, -]r—' -
contact your HP Fleld
2. Dimenitions are In millimeters 474 T iy ';
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1532 'I'hls sechon contaml information and mstruc-
v ;tions necessary for installing and interfncmg the
" 'Model 1710B Oscilloscope. Included arc initial inspec-

‘tion procedures, power and gréunding requirements,
installation: instructions, and procedures' for re-

i packaging the instrument f'or,shi‘pment.

INIT!ALJINSPECTION.' 1 ‘f, ,
2-4 Thls lnstrument was carefully mbpected both
mechnically and electrically = before shlpment It
should .be free of mars or scratches and in perfect

electrical order upon receipt. To confirm this, the

i instrument should be inspected for physical demeage '
" ingurred in' transit. If the instrament was damaged' :
-y in trensit, file a claim with the carrier. Check for.

* supplied,accessories (listed in Section I) and test the -

electncal performance of the instrument usin the .

performance test proc'\dures outlined in Section V.

the front of this mnnual o

' Read ‘he Safc.y Summary at the front
of the manual before installing or
operntmg the matrument

2—5 POWER ‘CORDS AND RECEPTACLES

2~6. Figure 2-1 ‘illustrates the standard configuration
i;used for HP power ccrds The HP part number
'directly above each dramng is the part number for
-, an.instrument power cord equipped with a con-
" nector of that configuration. If the appropriate
power cord is not inclhuded with the instrument,
notify the nearest HP.Sales and Service Office and

a replecemmt cord will be provided. 171080010078

HP\POWER PART NUMBERS .
8120-16880° 81201369 ' B120-1351 B120-1621

& @

INPUT POWER RECEPTACLE TYPES

Figure 2-1, Types of Power Source Receptacles and
' App?icab[e Input Power Cable Part Numbers '

mmooucnon SR U

‘If there is damage or deficiency, see the wnrranty in; . .:

i

o M}odel 1710B \ C © Inetaltation
3 P oy . | o
i K ‘,.:!l;;;'j | ) , | i ] v lfi: | 3
PR - 'sEcTionn o o
’ ki S INSTALLATION;;_ 3
. K o . 1 ¥ !
24, PR 27 POWER neoumeueurs

' I ! .
2-8., The Model 1710B can be operated from zny
power source supplying 100 V, 120V, 220 V, or 240 V
(210%), singla phase, 48 to 440 Hz. Power d:es:pnt:on
is, 100 VA maximum.

., }/cAuTiON

Instrument ,damuge may result if the
line-voltage selection switch is not cor-
veetly set for the proper mput power |,
source ; i

29 :The instrument is. normally pet at the factory

for '120-volt operation, To operate the instrument .-

from any other ac power source, proceed as follows:

a. Venfy that Model 17IOB power cable is not‘
;conncc}ed to any input power source.

;‘ b. Move LINE VOLTAGE SELECT ewitch on
rear panel to 220 or 240 position,

c Replace 1.5 Amperes LINE FUSE with 0.8
ampere fuse (HP Part No, 21100020) provided with
lnstrument

d Connect input power cable to 220 or 240-
Vac sou:;ce

| 2-10. ' REPACKING FOR SHIPMENT,

2-11. If the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office for service or repair,
attach a tag showing owner (with address), complete
instrument serial number, and a description of the
service required.

!

2-12. :Use the original shipping carton ana pnckmg
material. If the original packing material is not
available, the Hewlett-Packard Sales/Service Office
will provide information nnd recommendations on
materiila to be used. :

)

L | .- 2:1/(2-2 blank)

' . ' . f
} .

ho

{
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_TIONS.

Model 1710B

QOperation

SECTION I

3-1. mmonucnOn

3-2. This section provides general operating instrac-

_tions, power and warmup infornation, functional

1dent1ficat:on of all controls and connectors, and
spec:al apphcahons information for the Model 1710B.

3-3. INSTRUMENT CAPAB!LI TIES.

3-4. The instrument contains ‘dual vertical pre-
amplfiers for dual-channel operation. Each channel

_offers a choice of ac, high-Z dc, or 60-0hm input
“ coupling. With the dual irace feature, displays can be

obtained on cither channel A or channel B or on both
channels. Simultaneous display of two signals is pos-
sible in either chop or alternate mode of display.
A+B and A—B modes of operation are also available.
In addition, an X-Y mode of operation is provided.

s In' this. mode of displsy, the instrument becomes
an- X-Y display with inputs through channel A
~{Y-axis) and channel B (X-axis). The sensitivity of

epc.h axis is controlled by the channel A or channel B
. _attenuator

.35, Ten canbrated swm:h settings on each vertlcal
. amplifier ‘provide a deflection factor range from

b mV/div to 5 V/dw in 1, 2, b sequence. The vertical

- verniers permit continuous adjustment between
. calibra
deflection factor {6 V/div} to at least 12,5 V/div.

| steps and extends the least sensitive

38. " Main horizontal ﬁmp]iﬁer sweep-speed settings
from 10 ns/div to 0.5 8/div are availableina 1,2, 6

. sequence. The main sweep speed is calibrated when

the SWEEP VERNIER control is sct to CAL detent
pnsition.

3-7. . FRONT- AND REAR-PANEL DESCRIP-
TIONS.

; 38 Front- and rear-panel features are described in

figuré 3-1. Description numbers match the numbers

" on the 1llustratmn

3-9. GENERAL OPEHATING

© 810, Before eonnectmg ac power to the Model
~1710B, make sure the rear-panel line select switches

are set te correspond to the voltage of the available

-power line. The instrument is normally set at the
= fagtory to operate from a 120-Vac source, If a differ- -

INSTRUC-

OPERATION

ent power source is to be used, refer to Section II for
settings of the line select switches and fuse type.

NOTE
In the following paragraphs all control

numbers (in parentheses) refer to the
numberical assignment in figure 3-1.

3-11. INITIAL TURN-ON. To place the Model 1710B

~ into operation, perform the following steps:

a. Set INTENSITY (1) fully counterclockwise.
b. Set VERT DISPLAY to ALT (47).
¢. Set INT TRIG to A (41},

d. Set vertical verier controls (62) for channel
A and channel B to CAL detent.

e. Set B INVERT switch (44) to out position.' |

f. Set vertical couphng for channel A and chan-
nel B to GND {50).

g. Set horizontal position {18) control to mid-
range.

h. Set main TIME/DIV (23) to 1 mSEC.
i. Set delayed TIME/DIV (24) to OFF.

B
1

j. Set main SWEEP VEENIER (28) to CAL
detent. '

k. Set AUTO/NORM (22) switch to AUTO,

1. Set main INT/EXT (34) trigger switch to INT.

m. Set LINE (38) switch to on and allow
5-minute warm-up period.

n. Adjust INTENSITY control ('} for just

visible trace.'

3-12. TRACE ALIGN ADJUSTMENT, The trace align
adjustment compensates for external magnetic fields
that may affect alignment of the horizontal trace
with respect to the graticule. When the instrument
is moved to a new location, trace alignment should
be checked and adjusted if necessary. To align the
trace, proceed as follows:

31
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Model i710B

N Operation

10.

1.
12.
13,
14,
16.
16,
17.
18.

19,

INTENSITY. Controls bn'ghtness of display.

FOCUS. Control to prowde the best focused
display.

MAG X10. In X10 position, sweep or X in
X-Y mode, is magnified 10 times,

DLY'D, Selects doln_ved sweep mode for dis-
play.

.- MIXED. Selects mixed sweep mode for dis-

play.

'-“MAIN INTEN. Intensifies delayed sweep
j o Hicm of maiy: sweep, g

MAIN Selects main sweey : made for display.

x-Y. Display mode for provld,ng X-axis
deflec*ion with signal applied to channel B
jnput.

BEAM FIND. Returns display to viewing
area.

delayed EXT + 10. Attenuates external trigger

signal by factor of 10; increases external trig-

ger range to 10V,

delayed INT/EXT, Selects internal or exter-
nal delayed sweep triggering.

delayed AC/DC. Selects drlayed sweep trig-
gering coupling.

delayed LF REJ. Attenuates delayed trigger
signels below approximately 16 kHz.

delayed HF REJ, Aitenuates delayed tﬁgger

signals above approximately 1f xHz.

delayed slope. Selects slope of delayed trig-
ger signal that starts sweep.

delayed EXT TRIG. BNC connector for de!nj-
ed external tr_igger gignal,

DELAY. Selecte delay time between start of
main sweep and start of delayed sweep.

horizontal POSITION. Controls coarse and
finé horizontal position of display.

delayed TRI.'uGER LEVEL. Selects ampli-
tude point on trigger signal that starts delay-
ed sweep.

20.

21.

22,

24,

26,
27

28y

31,

32,

RESET. Resets sweep in SINGLE sweep
mode; reset light indicates when sweep is
arm_ed.

SINGLE. Sclects single or normal sweep
operation.

AUTO/NORM.

a. AUTO, Automatic sweep in absence of
trigger signal; ‘riggering occurs on trig-
ger gignals ahoyve 40 Hz,

b. NORM. Sweep is triggered only by ap-
plying trigger signal,

main TIME/DIV. Controls sweep time in
MAIN gweep mode,

delayed TIME/DIV. Contrels sweep time in
MIXED and DLY'D sweep modes; controls
intensified portion of sweep in MAIN INTEN
sweep mode,

UNCAL light. Refer to step 28,

main TRIGGER LEVEL. Sclects amplitude
point on trigger signal that starts main sweep.

TRIGGER HOLDOFF. Provides control of
time between sweeps, With contrel fully
counterclockwise, holdoff time is minimum,

SWEEP VERNIER. Provides continuous con-
trol of sweep time between calibrated posi-
tions of TIME/DIV switch. UNCAL light
indicates when control is out of CAL detent

position.

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

main slope. Selects slope of main trigger
sigi.al that starts sweep.

main HFREJ. Attenuates main trigger signals
above approximately 156 kHz.

main LLF REJ. Attenuates main trigger signals
below approximately 16 kHz.

NOTE
LINE trigger is selected by
engaging both HF REJ and LF
REJ pushbutton switches rimul-
taneously.

35.

Jd6,

37,

39

40.

v 41,

42,

47,

44.

16,

46.

main AC/DC. Selects main sweep tﬁggenrg'

coupling.

. main INT/'EXT. Selects internal or external

main sweep triggering,

main EXT' + 10. Attenuates externul trigger
signal by factor of 10; increuses external
trigger range to 10V,

=~ , Chassis ground connection for external
equipment.

power lamp. Lights when input power switch
on.

.SCALE ILLUM, Controls brightness of acale

illumination; control also contains input ac
power on-off switch, With control completely
counterclockwige in' POWER OFF position,
ac power i8 disconnected internally,

CAlL, 3V. Provides I-kHz, negative square
wave of 3 volts 1%,

vertical UNCAL light. Lights when either
channel A or channel B vernier is out of CAL
detent,

internal trigger A. Selects channel A input
signal for triggering.

intornal trigger B. Selects channel B input
signal for triggering. .

NOTE

Engaging both channel A and
channel B internal trigger'push-
button switches results in com-
posite triggering (COMP) on
the displayed signal(s).

BW LIMIT 20 MHz. Display bandwidth limit-
ed to 20 MHz. Jseful for noise reduction in
normal nnd cascade operation,

B INVERT. Control used to invert polarity
of channel B signal display.

vertical display A. Sclects channel A input
signal for display. .

vertical display B., Selects channel B input
signul for display.

48,

47,

49.

50.

51,

—

57

59.

-

61.

62,

" 63,

v '.“ ! |
.". ! ) ! i

NOTE

'Engnginu ‘hoth channel A and
,Fchnnuel B vertical dlsplny push-
button switches results in A+B
;(algebn&ic addition) display.

AL‘I‘_. Displays each channel on alternate
sweeps. :

CHOP Dlsplays each channel by switching

betwnwn channels at 1 MHz rate,

pos:f, an A. Varies vertical position of channel
i A diE‘ Iﬂy.

coupling. Sclects capaciti.e (AC), direct

(DC)‘,| or 50-ohm coupling of input signal.
GND' position disconnects input signal and
grou:lds input to vertical preamplifier,

VOLTS/DIV. Selects vertical deflection fac
tor nicessary for calibrated measurements

vernifr Provides conhruous ndjustment of
volta’div between calibrated positions of
VOLTS/DIV switch

INPUT. BNC cnnnector for channel A input
mgnal

AS'I'IG Adjusts roundness of writing spot.

PA’I'! Adjusts for umform pattern over CKT
\newmg aren.

TRACE ALIGN Adjust to align trace with
honzdntul graticule.

lNTE}N RATIO, Adjusts intensity of intensi-
fied portion, of sweep in MAIN INTEN mode
of opt¥ation.

Z AXIFS. BNC connector for Z-axis input.

VERTICAL QOUTPUT. BNC connector for
verticnl amplifier output signal; provides ap-
proximnately X10 gain, dc coupled, and source
impedance of 100 chms.

MAIN gate. BNC connector for main gate
output to external equipment.

DELAYED gate, BNC connector for delayed
gote qutput to external equipment.

FUSI’: AC power input fuse,

LINE SELECTOR. Selects 100/120/220/240
ac operation.

1
i

Figure 3-1,

f Controls ard Connectors (Coni'd)
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Operation

a, Accomplmh paragraph 3-11.

b Using channel A POSITION control (49),
position trace on center horizontal graticule line,

s Using non-metallic alignment tool, adjust
TRACE ALIGN (56) until trace aligns with horizontal
graticule,

3-13. FOCUS AND ASTIGMATISM ADJUSTMENTS.
Adjust focus and astigmatism as follows:

a. Turn INTENSITY control (1) fully counter-
clockwisg.

b.  Set LINE switch (38) to on position.
¢, Set channel A controls as foll.'lg'ws:

VOLTS/DIV (B1) +vvvverrrivnrrensress O1

Coupling (60) .....oovvvvvrenerensss. GND
VERTDISPLAY(45) . §
Vernier (62)........ Frrrrerrrrenan fully ew
Trigger pelect (42)............cvevnnud, B
POSITION (18) (49) ..... required

.HORIZONTAL DISPI.JAY (8). R XR R x"Y
d. Set INTENSITY (1) to observe dot. |

e. Adjust FOCUS (2) and ASTIG (54) controls
for best defined dot. i : Lo

3-14, OPERATO R'S PERFORMANCE CHECK.

3-156. Model 1710B operation may be checked
without additional test equipment by using the CAL
3 V output as a signal source, These tests will func-
tionally check each display mode and operation of
front-panel controls. T'o che.k specifications listed in
table 1-1, refer to Section V for performance checks, .

3-16. Operator's checks must be performed in the
sequence given, Ilo not attempt to start a procedure
in midsequence, as succeeding steps depend on con-
trol settings and results of previous steps, If any of
the tesults are unobtainable, refer to Section V.and
the achematics at the rear of this manual. f

a. Set Model 1710B controls as fullows:

CHANNEL A
VOITS/BIV....ovevvvnnns Ceererrs N
Coupling.....cooovvrnenns varsresrrerss DC
Vernier ......oonvee besererrrranerans CAL
POSITION ............ veeevre.  BGrequired
VERTICAI DISPLAY ......... verreers A

BINVERT ........... bereree PR 1114

]

Model 17108

CHANNELB
VOLTS/DIV..ooviirirerssersrennses N/A
Coupling. ....ovvivririrernresnrsnens N/A
Vernier ....ovoivivresnrsrerensnrnser  N/A
POSITION .....oooivvrvevriensanns. N/A

TIME BASE
Horizontal POSITION ........ . a8 required
SWEEP VERNIER ................. CAL
HORIZDISPLAY ) .....ovvvinirvnes MAIN
Main TIME/DIV ............ .. 05mSEC
Delayed TIME/DIV............. 10nSEC
AUTO/NORM....... Ceerererenres AUTO
Main trigger.......oovvinienss vaeress INT
Main slope +/—...... N ver
Delayed slope +/=,,,....... perareraran +
Main TRIGGER LEVEL...... aarequired
Delayed TRIGGER LEVEL ... ccw detent

TRIGGER HOLDOFF ........c0vvens  CCW
MAG X10....... Cerrbesrsrnrenranrnnnn out

b. Set INTENSITY, FOCUS, and POSITION
controls for desired baseline display.

c¢. Apply CAL 3V output directly to channel
A INPUT.

d. Adjust main TRIGGER LEVEL for stable dis-

. play. Obsérve six positive-going pulses with leading

edge of first and sixth pulse on first and eleventh
vertical graticule lines respectively (1056).

e. Set HORIZ DISPLAY for MAIN INTEN
operaticn.

£ Set delayed TIME/DIV to 0.2 mSEC. Observe
intensified portion of sweep.

NOTE
 Intensified portion should cover 4 to &
divisions.

g Adjust DELAY conhx':l until intensified por-
tion is centered on CRT.

h, Set HORIZ DISPLAY for DLY’D operation.
Obaerve that intensified portion is expanded to
10 divisions.

i. Set HORIZ DISPLAY for MAIN INTEN
operation, '

j» Vary DELAY control. Observe that intensified
portion moves smoothly along display.

k. Set delayed TIME/DI " control to 10 nSEC.

. Turn SWEEP VERNIER counterclockwise
to stop, Qbserve 16 or more pulzes between first and
eleventh graticule lines.
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m. Tisconnect calibrator ﬁgﬁal frem vertical
chann “"OUT connector.

n. *IME/DIV to .1 SEC.
o. ' Set main TRIGGER LEVEL control to fully

" clockwise position.

p. Set AUTO/NORM switch to NORM,
g. Select SINGLE operation.

r. Press RESET pushbutton switch. Observe no
sweep, '

8. Turn main TRIGGER LEVEL fully counter-
clockwise, Observe one sweep; RESET indicator
goes off after sweep.

t. Set AUTO/NORM awitch to AUTO,
-u. Press RESET pushbutton. Observe one

| Bweep,

3-17.- OPERATING INFORMATICN.

'.3-18. The following paragraphs provide additional

information concerning use of one special functic.
over another.

' 3-19. AUTO VERSUS NORM. In AUTO operation,

there will a'ways be a recurrent sweep, except in
trigger operation. A trigger of 40 Hz or higher over-
rides AUTO operation and produces & stable pre-

sentation. Adjustment of main TRIGGER LEVEL

control may be necessary for a atable display. If the
trigger is 40 Hz or leaa. NORM operation must be

‘ueed. A trigger signal is always needed in NORM

operation to generate a sweep.

3-20. In delayed operation, the deliyed sweep is
armed at the end of the delay time established by
the DELAY control. When the delayed TRIGGER
LEVEL switch is out of detent position, the delayed
sweep is started by the first trigger signal after the
delay time established by the setting of the DELAY
control if the delayed TRIGGER LEVEL is adjusted
for a stable display. In this mode, the delay time is
longer than that set by the DELAY control. In atarts

after delay mode (detent position), the sweep starts -

immed:a‘ aly after arming

3-21. AC VERSUS DC. AC coupling removes the dec
level of trigger signals and attenuates signals below
‘10 Hz. For example, if the trigger signal contains a
de voltage component, extreme l¢vels can cause the
signal to move out of trigger level range of the
1710B and lose the trigger operation.

sweep, any portion can be expanded up to 1 ns per

\‘Opcmtion
division with 5% accuracy over center eight major
divisions (X10 magnification) or 10 ns per division
with 3% accuracy. This permits viewing of critical
rise times or signal shapes with increased resolution.
Because the sweeps are independent, the main
VERNIER may be out of CAL detent and the delayed
sweep will atill be calibrated.

3-23. Sweep jitter can be reduced by using delayed
trigger operation, By rotating the delayed TRIGGER
LEVEL control out of detent, the delayed sweep starts
on a new trigger. This reduces the jitter accumulated
since atart of the main aweep,

3-24. MIXED SWEEP. In MIXED SWEEP modes of

operation, a dual sweep-speed display is presented.

The main sweep drives the first portion of the sweep

and the delayed sweep completes the display. This

:inod:e;an also be selected when SINGLE sweep is
esired,

£+25.  APPLICATION PROCEDURES.

3-26. PEAK-TO-PEAK VOLTAGE MEASUREMENTS.
To measure peak-to-peak voltage of an input signal,
proceed as follows:

a. Accomplish paragraph 3-11.

b. Connact input signal to be measured to chan.
nel A INPUT connector.

¢. Set channel A VOLTS/DIV control for signal
display of at le..st three divisions in amplitude.

d. Set main TIME/DIV control so that display
contains two or three cycles of input aignal,

" e. Adjust main TRIGGER LEVEL control for
stable display.

f. Using channel A POSITION control, position
negative peaks of input signal on horizontal graticule
line near bottom of graticule.

g. Using harizontal POSITION control, position
one positive peak of input signal un center vertical
graticule line,

h. Count number of vertical divisions from most
negative to most positive portions of waveform
{estimate to nearest tenth of division).

i. Multiply number of divisions noted in step h
by chennel A VOLTS/DIV control setting for peak-
to-peak voltage of input signal.

NOTE
If the input signal is applied ti rough
a divider probe, multiply the results
obtained in step i by the attenuation
factor of the probe.
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3-27. DOCVOLTAGE MEASUREMENTS. To dztermine
the de component of an input signal or a de level
point on an input signal, proceed as follows:

a. Accomplish paragraph 3-11,

b. Connect input signal to be measured to chan-
nel A INPUT cunnector,

¢, With channel A input coupling at GND posi-

tion baseline on convenient horizontal graticule ‘

line using channel A POSITION control.
NOTE

Reference for positive de voltages sheuld
be below the center horizontal graticule
line; reference for negative dec voliages
should be above the center horizontal
graticule line, Once a particular hori.
zontal graticule line is selected as
reference, do not change channel A
POSITION control. '

d. Set channel A input coupling switch to DC

position,
i

e. Set channel A VOLTS/DIV control so that
point of input signal to be measured is as far as pos-
gible from zero-volt refarence line selected in step ¢.

f. Using horizontal POSITION control, move
point on signal to be measured until it rests on
center vertical graticule line,

g. Count number of vertical divisions between
zero-volt reforence graticule line and point on signal
to be measured (estimate to near st tenth of division).

- h. Multiply number of divisions noted in step g
by channel A VOLTS/DIV control aettmg for de
voltage menaurement

NOTE
If the input signal is applied through
a divider probe, multiply the results

obtained in step 5 by the attenuatmn
factor of the probe.

3-28. TIME-INTERVAL MEASUREMENTS. To mea-
sure the time interval between two events of interest,
proceed as foliows:

a Accomplish paragraph 3-11,

b. Connect signal to be measured to channel
A INPUT connector

c. Set main TIME/DIV control so that both
events of interest are displayed on CRT.
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d. Adjust main TRIGGER LEVFL control for
stable display.

e. Using horizontal POSITION control, position
one measurement point on signal to convenient verti-
cal graticule line.

f. Using channel A POSITION control, position
other measurement point on center horizontal grati-
cule line,

g. Count horizontal divisions between two mea.
surement points (estimate to nearest tenth .of
division),

h. Multiply number of divisions noted in step g
by main TIME/DIV control setting for time interval
between two eventa of interest.

3-29. FREQUENCY CALCULATION. To determine
the approximate frequoncy of an input signal,
proceed as follows:

a. Accomplish parag.'uph 3-28 usxﬁg start and
ending points of one cy:.le of input signal as events

" of interest,

b. Calculate input signal frequency using the

following formula: \

1
time in seconds noted in step a

3-30. PROBE COMPENSATION. To adjust divider
probes which have n compensation adjustment,
proceed as follows:

a. Accomplish paragraph 3-11,

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

¢. Connect p}obe tip to PROBE ADJ terminal.
d. Sut channel A VOLTS/DIV control for a

square-wnve display that has two or three divisions
of vertical deflection.

_ 1200/224-002
OVER- CORRECTLY UNDER- :
COMPEN\_SATED ADJUSTED COMPENSATED

Figure 3-2. Divider Probe Adjustment Display
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iy

e. Se! main TIME/DIV control for honzonta!

~ display of/at least two full square waves.

~ f. Adjust divider probe compensat:on for
correct display (see figure 3-2).

3.31, T'ME DIFFERENCE MEABUHEMENTS. To

. measure the time difference betwern two events

having a common source, (e.g., propngation delay),
proceec‘ as follows:

 a. Accomplish paragraph 3-11 for hoth channels
A and B,

b. ‘Comiect one signal of interesd to channel A
INPUT connector,

. ¢ Connect other siénal of intcrest to channel B

INPUT connector,

b

NOTE

i

Make sure reference signal is connected
to channel A since the trigger signal for
both channe! A and channel B is ob-
tained from channel A.

'd. Set channe! A ard channe! B VOLTS/DIV
controls for desired vertical amplitude of display.

¢. Set main TIME/DIV control so that the two

. events are at least four horizontal divisions apart.

f. If necessary, adjust main TRIGGER LEVEL
conirol for stable display.

NOTE

If stable display is not obtainable,
externally trigger the oscilloscope
with the common scurce signal.

g. Using horizontal POSITION control, posi-
tion firat event on convenient vertical graticule line.

h. Using appropriate vertical POSITION

" control, position second event on center horizonta! -

graticule line.

i. Count horizontal divisions between two mea-
surement points (to nearest tenth of division),

j. Multiply number '_Bf divisions noted in step i
by main TIME/DIV control setting for time differ-
ence between events,

3-32. X-Y PHASE MEASUREMENTS. The X-Y hori;
zgntal display mode of operation provides a method

o =

QOperation

of measuring phase differences between two signals
of the same frequency (up to 3 MHz). In this mode,
one mput signal provides deflection along the hori-
zontal axis (x) and the sther mput signal provides
deflection along the vertical axis (y). The phase angle
cen be determined from 'the resulting lissajous
patt,em There are other uses for this mode, such
as, establishing a horizonta: sweep from a free-run-
ning sweep oscillator, :

3-33. To measure phase relationship 'between
two signals of the same frequency, proceed as follows:

.- a. Connect one signal to channel A and the
other to channel B 7 PUT connector,

b. Press VERT DISPLAY pushbutton switch A,
c. Press INT TRIG pushbutton switch B.

d. Press HORIZ DISPLAY pushbutton switch
X-Y. '

e. Set both channel A and channel B VOLTS/
DIV awitches for a display of about 4 divisions
(both horizontally and vertically).

f. Adjust POSITION controls until display is at
center of CRT,

g. Measure distances A and B as shown in fig-
ure 3-3.

h. Divide A by B to obtain sine of phase angle
(®): (sine (@) = &),

i. Determine sine value to determine phase
angle.

j. Phase angle will be accurate to within 3° for
signals up to 1 MHz.

e [tein g B SR 4
i
4 [ [
.
N NN TN / REE JUUE OV % JUU P L
]

8
/ l
gt R O O N O 74
.D
.

1720A-L 003 |

Figure 3-3. X-Y Waveform
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> SECTION IV

4-1. INTRODUCTION.

“2, This section contains functional descriptions
¢ keyed to overall, simplified block diagrams of cir-
~ cuit groups (schematics 1 and 2). For simplicity,
the block diagrams are drawn for function and do
not show ¢ircuit details. Schematics are located in
Section VIiL

&3 VERTICM SECTION BLOCK DIA-
'GRAM, (See schematic 1.)

4-4,  INPUT ATTENUATORS. Channel A and channel
B attenuators accapt the input signeals applied to the
front-panel INPUT connectors. The attenuators have
' two functions: they select the type of input coupling
(500, DC, GND, AC); and, they set the vertical
deflection factor (5 mV/div to 5 V/div) as selected by
- the front-panel VOLTS/DIV switches,

4-5, VERTICAL PREAMPLIFIER AND CONTROL IC.
The vertical preamplifier and control interrated
circuit accept a single-ended signal from the atten-

'wator and convert it ‘o a differential signal. The
differential signal is then amplified and a portion of
it is used for the sync amplifier while the main path
is then acted upon by the polarity switch, vernier,
position, and channel switch controls (in that se-
quence) , i :

4-8. 'DELAY LINE. The demy line assembly delays
the vertical signal approximately 60 nanoseconds.
~ This delay ullows the sweep to trigger beforc the
vertical signal reachea the CRT plates.

_4-7. VERTICAL OUTPUT AMPLIFIER. The vertical

output amplifier provides drive to the CRT vertical
deflection places. . : .

~ 4-8. HORIZONTAL SECTION BLOCK
DIAGRAM. (See schematic 1.)

‘ g ‘
~ 4-9. TRIGGER CJRCUIT. The internal ¢t ync amplifier

provides the synchroaization signal for the main and

delayed trigger generators. The gererators develop
the trigger signala that start the main and delayed
- sweep. The tngger is also applied to an auto circuit
that is used in AUTO mode only. The outputs of the
.. generators are controlled by the level of the sync
+ signel applied and the reset signal from the holdoff
control circuit.. When the reset signal is logic hlgh,
the generator is maperatwe When the resct signal is

low, the generator is operational and a trigger signal

v o PRINCIPLES OF OPERATION -

will be developed if there is an internal or external
sync input.

A-10. SWEEP ANL) INTEGRATOR CIRCUITS. The
sweep orcuits initiete a horizontal sweep by the trig-
ger signal that is npplied to their inputs. A Miller
integrator produces the horizontal sweep yamp; slope
is controlled by the TIME/DIV awitch on the front
panel of the instrument. Output from the Miller
integrator is applied through horizontal display
control switches to the horizontal preamplifier
circuit.

4-11, The horizontal sweep is also compured to a
reference voltage by a comparator sweep length
that drives the reset circuit. The reset circuit, along
with other holdoff circuits, controls the timing
sequence of the aweep ramp.

4-12. HOLDOFF CIRCUITRY. The holdoff circuit
establishes the time interval between trigger points,
This time interval is adjustable by the TRIGGER
HOLDOFF control, The sweep rump and the TIME/
DIV switch control the holdoff ramp generator.
When the generator is activated, & ramp, determined

"by a selected holdoff capacitor and the TRIGGER

HOLDOFF control, is produced. When the ramp
reaches a predetermined voltage level. the reset cir.
cuit activates. This arms the trigger generator,
Upon receipt of a new trigger signal, a new sweep is
generated .

4-13. HOHIZONTAL PREAMPLIFIER. The horizontal
preamplifier provides amplification for the sweep-
time ramp. A horizontal POSITION control estab-
lishes a reference level for the horizontal sweep. The

'BEAM FIND switch, when engaged, reduces emitter

current in the output stage of the preamplifier so that
the horizontal sweep will be returned to the viewing
area of the CRT.

4-14. HORIZONTAL OUTPUT. The horizontal output
stage provides drive to the CRT horizontal deflection
plates.

4-15. GATE CIRCUITRY. (See: shematic2.)

4-16, The pgate nssembly contains the circuitry
necessary to control brightness of the CRT display.
An intensity control circuit is used for brightening
or blanking the CRT when necessary. Astigmatism,
focus, pattern, and floodgun filament controls are
part of the gate assembly. A 3-VOLT calibrator is also
part of the gate assembly.

4-1
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4-17. - HIGH-VOLTAGE POWER SUPPLY.
{See schematic 2.)

4-18. 'The high-voltage power supply consiste of
the high voltage oacillator and a rectifying network.
The high voltage oscillator produces cathode and
grid voltoges for the CRT. A gecondary winding on
the high voltage transformer provides voltage for the
CRT cathode hester.

1-19. The CRT cathode voltnge is sampled and fed
back to a HV oscillator control circuit on the gate
assembly. If the cathode voltage becomes more
negative, less current is supplied to the oscillator.
With less current supplied, the output amplitude of
the oscillator is reduced and the cathode voltage will
return to its normal operating value. If the cathede
becomes less negetive, more current is supplied to
the oscillator,

4-20. A tap on the secondary of the high voltage
transformer is connected to a multiplier assembly,
Cutput of the multiplier (X6) is connected to the CRT
post accelerator terminal, -

4-21. LOW-VOLTAGE POWER SUPPLY
(See schematic 2.)

422, The low-voltage power suply aperates from
an ac power source. The ac line is applied to the
input power circuit where 100/120/220/240-Vec
operation is selectable, The input power circuit con-
tains the ac line protection fuse. The ac input is
applied to a step-down power transformer.

4-23. Secondary outputs from the power trans.
former are applied to rectifiers and voltage regulator
_circuits, which ‘convert input ac power to usable de
outputs of different voltage levels.

4-24. CIRCUIT DETAILS.

4-25. The following paragraphs provide & detailed
expianation of individuzl circuits in the Model
1710B. Circuits that are identical for both channels
are only explained for channel A,

4-26. ATTENUATOR ASSEMBLIES.

4-27. GENERAL INFORMATION. (%as schematlc 3.)
The channel A attenuator assembly is a two segtion,
cam-ectuated attenuator, The first section is cantrol-
led by coupling switch A1S1. The second section is
controlled by VOLTS/DIV switch A1S2. The atten-
uator components are closely mounted and their

interrelationship is critical. Il a malfunction occursin

an attenuator essembly, it is recommended that
the attenuator board be replaced with a like vait.

4-28. In describing the attenuator assembly, only

basic refercnce designators will be used. When

1-2
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referring Lo table 62 (Section VI), prefix all basic
reference designotors (except A3 assembly com-
ponents) with Al See figure 4-1 for simplified block
dingram of the attenuator.

4-29, INPUT, The input signal applied to channel
A INPUT connector J1 is routed to coupling switch
AlS1 through a 50-ohm stripline that is part of the
etched circuit board. With A1S1 in its AC position,
the input signal is applied through capucitor A1C1
to the first section of the attenuator, The value of
AlCl1 is such that signals below 10 Hz will be at.
tenuated. In GND position, A1S1 disconnects the in-
put signal and ppplies a ground to the attenuator
input. In DC position, A1S1 forms a straight-through
connection and applies the input signal directly to
the high impedance section of the attenuator, In 500
position, AlSl] terminantes the input signal in 60
ohms, The termination consists of wo 100-ohm
resistors, ALRl and AIR2. Thesec resistors are con-
structed of flame-proof material as a precaution
zgainst over-voltage upplication in the 508 position.
The resistors are mounted in sockets to facilitate re-
placement.

4.30, ATTENUATOR STAGES. The VOLTS/DIV
switch A1S2 controls a two-section cascaded atten-
vator. Ench section consists of a group of atten-
uation networks. The high impedance section con-
tains X1, X10, and X100 networks. The low imped.
ance section contains X1, X2, and X5 networks, Each
position of AlS2 cascades a network in the high
impedance section with n network in the low imped-
ance section. By cascading different network combi-
nations, the attenuator provides 6 mV/div to 6
V/div vertical deflection. To obtain 5 mV/div, the
attenuator activates a gain change of two in the
vertical preamplifier.

4-31. A high-tolow impedance converter stage is
inserted between the two sections of attenuator
switch A1S2. The high frequency amplifier section
of the impedance converter consists of field-effect
transistor (FET) A1Q1 connected in a source follower
configuration. Input to the gate of the FET is capaci-
tively coupled through AI1C5. Transistor A1Q2 func
tions as the current source for  1G1. Emitter follow-
er A1Q3drives theresistive divider network of the low
impedance section of attenuator switch A182 Under
input over-voltage conditions, AICR1 prevents
reverse breakdown of the base-emitter junction of

AlQ3,

432, The low frequency path of the input signal
congists of error amplifier AJUIL and level shifter
A3Q7. The error amplifier samples input and output
signals within a frequency rangu of DC to 1 kHz and
generates a correction signel to the high frequency
amplifier to replace the missing low frequency signal
componients. The input signal sample is accom-
plished through a resistor divider network consisting
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of A1I8 and A3R64-A3R66. This provides isolation
of capacitive londing to high frequency signals and

. over-voltage protection for the error amplifier, Gain

of the low frequency path is set by adjusting the
resistor divider ratio used to sample the output signal.
Adjustment is nccomplished with A3R74. Transistor
A3Q7 functions ms a level shifter for the low fre-

- quency correction signal. The low frequency correc-

tion signa! is applied through current source A1Q2
to the high frequency amplifier circuit.

4-33. Channel B attenuator A2 functions identically
as the channel A rttenuntor described in paragraphs
427 through 4-32. See schematic 4 for channel B
component identification.

4-34. VERTICAL SECTION.

4.35, GENERAL INFORMATION. (See schematic 5.)
Each channel preamplifier circuit consists of an
.integrated dreuit (IC), associated biasing networks,
and a chip transistor. All four ICs mounted on sub-
strate sssembly A3Al provide two outputs: the main
vertical signal and the internal sync signal.

+ LOW IMPEDANCE
ATTENUATOR
ERROR X1/X2IX5
AMPL
_| A3ut, a2
17108-005-08-18

Figure 4-1. Attenuator Simplified Bluek Diagram

4-36. PREAMPLIFIER STAGE. Since channel A and
channel B are almost identical, only channel A will
be described in detail, Where channel B differs from
channel A, the difference will be discussed.

4-37. 'The input signal from attenuator Al is applied
to the channel A gection of substrate assembly A3AL.
The input amplifier stage is balanced (attenuators
not in 6 mV/div) by main balance potentiometer
A3RI2 (A3R23 for channel B). A signal split is then
accomplished with the two signals taken out
separately (main signal and sync signal for timehase
triggering).

4-38. The 5 mV/div vertical sensitivity is obtained
by increasing the gain of the input amplifier stage
by a factor of two. This is done by actively switching
the emitter impedance of the input amplifier stage,
The 5 mV/div range is balanced by potentiometer
A3RS (A3R24 for channel B) after ASR12 and AJR23
have been adjusted.

4-39. Qutputs from chonnel A and channel B are
combined in a common load resistor and npplied to

[
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the fnput of delay line driver stage A3Q5/A3Q8.
The sync outputs of channel A and channel B are
_combined in n common base stuge and its output
drives a balanced 30002 line to the input of main
"sync amplifier A10. '

4-40, The output of A3Q3/A3Q4 is connected to
delay line A4 through a bandwidth limit eircuit.
The bandwidth limit circuit limits the amplifier,
3 dB down to 20 MHz. A3Q3/A3Q4 operates as a
dif? ;rentin! commor: emitter amplifier.

441, BEAM FIND switch A8S1A (see schematic
15) supplies emitter bins (—15V) to amplifier
A3Q3/A3Q4. When A3S1A is pressed, emitter bias
s removed from the circuit. Signal sensitivity is
reduced enough to return the trace lo the viewing
area of the CRT,

4-42, Each channel has a vertical POSITION con-
trol (R3 and R4) locai d on the front panel. Vertical
positioning of the viewed display is accomplished by
adding or subtrecting current in the main signal path.
This resuits in shifting the vertical de level of the
output signal aad causes the troce on the CRT to
move up or down

443, With froat panel vernier controls AIR1 and
AZR] in CAL detent position (attenuators not in
b mV/div), the gain of each channel is adjusted by
A3RL (channel A) and A3R28 {(channel B} By nd-
justing the ratio of bias current through two parallel
connected junctions, the current division hetween the
two junctions can be controlled. Afier the nbove ad-
justments have been made, the b mV /div gain of each
channel is adjusted by A3R4 (chonnel A) and A3R27
(channel B).

4-44. An input signal applied to channel B can be
inverted for A—B operation by front-panel B
INVERT switch A6S1D, A saturated switch and bias
circuit is nlso provided so that only a d¢ level change
is needed to switch polarity., The de level change
{+16Y) is supplied by the B INVERT switch when
engoged.

4-45, PREAMPLIFIER CONTROLS ({See schemallc
7.) Internal Trigger Switch Assembly A6and Vertical
Display Switch Assembly A7 control the operation
of substrate assembly A3AL Control of the substrate
assembly is described in the following paragraphs.

4-48. Channal A Display. Engaging VERT DISPLAY
switch A7S1A selects th2 channel A input signal for
display on the CRT. Wh:n angeged, A7S1A applies a
constant high to the s:t iaput on flip-flop A7U1,

causing its Q output (pir 13) to be held high and its’

Q output (pin 1) to be he!d low.

4-47. Since A7U! is held in its set condition, the base
bias applied to A7Q2 is more positive than that ap-

44
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plied to A7Q1. Transistor A7Q2 condu :ts, and appliesa
disabling voltage to the channel B channel awitch on
nssembly A3, With +V1 bias removed, output from the
channe! B preamplifier is inhibited.

4-48, Channel B Display. Engaging VERT DISPLAY
switch A7S1B selects the channel B input signal for
display on the CRT. When engaged, A7S1B applies a
constant high to the reset input (pin 12) on flip-flop
ATUL

4-49. With A7S1B engaged and ATU1 held inits reset
condition, the @ output of A7U1 is held high and
the Q output is held low, With its base bias more
positive, A7Q1 conducts and applies a disabling volt-
oge to the channel A channel switch on assembly A3,
With +V1 bios removed, output from the channel A
preamplifier is inhibited.

4-50. Channel A and Channel B Displays. To display
signals applied to hoth channels, VERT DISPLAY
switches A7S1A and A7S1B are not engaged, The get
and reset voltages applied to ATU! are low. The flip-
flop is controlled by inputs from either the ALT signal
through OR/NOR gate ATU2A or the CHOP signal
generated by chop oscillator A7U2B, The high and low
inputs from either the ALT signal or the chop oscillator
causes the Q and § output of ATU1 to alternate
between high and low logic levels. This action causes
ATQ!1 and A7Q2 to conduct alternately.

4-51, Channel A+B Displsy. To algebraically display
input siznals applied to both channels, VERT DIS-
PLAY switches A7S1A and A7S1B are pressed simul-
taneously. With both switches engaged, —16V bias is
removed from the emitter circuits of A7Q1 and A7Q2,
cuiting them off. This causea both channel A and
channel B preamplifier stages on assembly A3 to be
operational. In addition, with both A7S1A and A751B
engaged, +16V is applied to the junction of A3VRbG
and A3VR6. This increases the current available at
the output circuit of the preamplifiers by effectively
bypassing ASVRE.

4.62. For composite triggering in A+B or CHOP
mode of operation, +16V is applied to the emitter
circuits of A3Q5/A3Q6 through trigger switches
ABSI1A and A6F1B. This increasea the current avail-
able at the emitters of syne amplifier A3Q5/A3Q6.

4-53, CHOP Mode Display. When CHOP mdde of
displey is selected by VERT DISPLAY switch A7S1D,
a low is applied to pin 11 of OR/NOR gate ATU2B.
With & low applied to pin 11, A7U2B operates as an
astable multivibrator. The repetition rate of ATUZB,
controiled by feedback capacitor A7C3, is approxi-
mately 1 MHz. The NOR gate output of ATU2B

1
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is npplied as an input to flip-flop A7UL The @
and Q output of the flipflop control the operation
of A7Q1/ATQ2 explained previously,

4-64. The NOR gate output of ATUZB is also ap-
plied to gate nssembly Al4 as a chop blanking signal.
The chop blanking signal blanks the CRT trace
during channel switching '

4-55, ALT Mode Display. When ALT mode of display
fs selected by VERT DISPLAY switch A7SIC, it
reicases all cther display awitches (A7S)A, A7S1B,
and SA7S1D). Electrically, A7S1C performs no
function. It is mechanically connected to the other
display switches so a8 to release them if they are
engaged.

456, The ALT signal that is developed on mnin
sweep nssembly A8 is applied to an input on OR/
NOR gate ATU2A. At the start of the main sweep,
the ALT signal goes low. With all inputs low, the
NOR output of U2A (pin 5) is high. The high is ap-
plied as an input to flip-"2p A7TUL. At theend of
the main sweep, the ALT signal becomee high and the
NOR output of A7TU2A becomes low. The negative
transition at the input tu flip-flop A7U1 causes it to
change states, Thus, at the end of each sweep, chan-
nel control flip- flop A7U1 alternately disables chan-
nel A or chunnel B,

4-57. Chennel A Sync Clicuii. Internal syncswitch as-
sembly A6 contains the syne control circuitry neces-
sary for selective internal triggering.

' )

4.68. Engegingchannel A syncswitch AGS1A applies
a low to the base of ATU3Q1 {pin 2). Since the chan-
nel B switch is not engaged, a high is applied to the
base of A7TU3IQ2 turning it on. With A7U3Q5 conduct-
. ing, the emitter level of A7TU3Q1/ATU3Q2 (pin 3) is
approximately the bias applied to A7U3 pin 13. With
ATU3Q2 conducting, the bias developed at ATU3 pin
b is applied to the channel B syne enabling network
on assembly A3, preventing a channel B sync signal
from being generated.

4-59, Channgl B Syn¢ Circult. Engaging channel B

syucswitch A6S1B applies alow tothe baseof ATU3Q2.

Since channel A switch s not engaged, a high is
applied to the base of ATU3Q1 turning it on, With
ATU3Q56 conducting, the emitter level of A7TUIQL/

A7U3Q2 (pin 3) is approximat:ly the bias applied to |

A7TU3 pin 13. With A7U3Q! conducting, the bias
developed at A7TU3 pin 1 is applied to the channel A
sync enabling network on assembly A3, preventing a
channel A sync siznal from being generated.

4-30. Composite Sync Clrcult. When composite sync
is selected, channel A and channel B sync switches
(A6S1A and A6S1B)are engaged simultaneously, With
both syne switches engaged, s ground is applied to the
emitter circuit of ATU3Q5, cutting it off, and thereby
disabling the emitter circuit of ATU3Q1/A7U3Q2. This

Theory

cuts off ATU3QI and A7U3Q2. In addition, with hoth
sync switches engaged, ~16V is applied to the emitter
circuit of A7U3Q3and A7U3Q4 through CHOP display
switch A7S1D.

461, For compositesyne, the outputs of A7U3Q3and
A7U3Q4 are controlled by the Q@ and Q outputs
of A7U1, When the Q output of A7U1 is high (Q out-
put low), ATU3Q4 conducts and A7U3Q3 is cut off.
With A7U3Q4 conducting, its output (A7U3 pin 11)
is approximately the biss voltage applied to its emit-
ter (A7U3 pin 10), The bias at A7U3 pin 11 is applied
to the B syne ennbling network on sessembly A3,
preventing & channel B svnc signal from being
gencrated,

4-62, When the input to the base of A7U3Q3 is high
(input to the base of A7U3Q4 is low), the coliector
output of ATU3Q3 (pin 8) is approximately the bias
voltage applied to its emitter (ATU3 pin 7). The bias
at A7U3 pin 8 is applied to the A sync enabling net-
work on assembly A3, preventing a channel A syne
signal from being generated. L

4-83. Composite Sync Chop Mode Display. When
composite sync is selected for CHOP mode of display,
A7U3 is disabled by removing the —156V bias from
both sections of the IC. This prevents A7U3 from
applying a disabling voltage to either channel A or
channel B enabling networks on assembly A3. The
sync signal generated is n composite of signals
applied to channel A and channel B,

4 34. Also, when composite sync is selected for
CHOP maode of display, +16V is applied by CHOP
switch A7S1D through sync switches A6SIA and
A6S1B to emitter circuits of sync amplifier A3Q5/
A3Q6. The additionnal voltage source Iincrenses
current available at the input to the sync amplifier
{similar to A + B operation of the main signal ampli-
fier A3Q3/A3Q4). When B INVERT switch A6S1D
is engaged during this maode of operation, the channel
B sync signal is inverted prior to developing the
composite sync signal by applying +156V through
ABR1 and ABSID to a cross-over network in the
channel B sync circuit on A3Al This results in the
channel B sync signal being inverted prior to com-
bining with the channel A sync signal.

4-65. DELAY LINE ASSEMBLY. The output of the
main signal amplifier A3Q3/A3Q4 is applied todelay
line assembly A4, The delay line has a differenticl
impedance of approximately 125 ohms and provides
a time delay of approximately 60 nanoseconds. This
delay is sufficient to allow the internn! eyne signal to
trigger the time base und siart the horizontal sweep.
Without the insertion of this time delay in the signal
path, the sweep would start after the signal reached
the vertical deflection plates of the CRT nnd the
leading edge of fast rise time signals would not be
displayed.

4-66. VERTICAL OUTPUT AMPLIFIER. (See sche-
matle 8.) The vertical output amplifier nssembly Ab
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consists of two integrated circuits with their nsso-
cinted control components. Integrated circuit ASUIL
is the moin vertical amplifier. It receives the dif
ferentiol signal from delay line assembly A4, ampli-
fies it and applies it to output nmplifier AGU2. High
frequency adjustments ABC4, ABC6, ABCT, ABC13,
ABR11, and AGR22 are ndjusted for optimum pulse
response,

4-67. Ourput amplifier ABU2 is o shunt feedback
differential  omplifier  whose transimpedance
converts the current gain of AGUIL to a voltage gain
at the input of the CRT. The CRT’s vertical section
is the distributed line type with a 330-ohm terminating
impedance.

4-68. HCORIZONTAL SECTION.

4-69. MAIN TRIGGER CIRCUITRY. (Sec schematics
8 and 8.) The internal sync eignal developed on
preamplifier nssembly A3 is connected to horizontal
display switch assembly A10 through a 300-ohm
impedance cable. Signal amplification is accom-
plished by sync amplifier stages A10Q1-A10Q3. Out-
put from Al0Q5 is applied through X-Y switch
Al0S1F to VERTICAL OUTPUT connector J4 on the
rear panel of the instrument. Qutput from A10Q6
drives dual emitter followers A10Q7/A10Q8. Transis-
tor A10Q7 supplies the main sync signel, Transistor
A10Q8 supplies the delayed sync signal.

470, There are two sources of sync inputs to the
main trigger circuit (sce figure 4-4 for time base
simplified block dingram). One input is from EXT
TRIG connector J1 on the front panel of the instru-
ment. The other input is from internal sync source
A10Q7. The position of INT/EXT switch A8310
determines which trigger source is selected. The
externol syne is applied to A8S10 through EXT +10
switch ABSIP. When ABSIP is engaged, a voltage
divider network connected to the external input
circuit reduces the input signal by a factor of 10,

471, The sync signal (external or internal) is
applied to a high-frequency circuit und to a low-
frequency circuit (see schematic 9). The high-fre-
quency circvit consists of ABQ1/ABQ2 This circuit
readily passes all frequencies ahove 16 kHz, The low
frequency . circuit congists of ASU1/A8Q3 and
readily passes all frequencies below 16 kHz.

442, The low-frequency path for the trigger signal
is through the INT/EXT switch, AC/DC switch, and
LF REJ switch to the input of an inverting opera-
tional amplifier ABUL. The output of ASU! is applied
to ASQ3 that functions as an emitter follower. The
output of the low frequency path is applied to
U2 pin 14, Front-panel TRIGGER LEVEL control R15
is part of the low frequency path.

473, With AC/DC switch ABSIN in its AC position,
ASC1 blocks the dc component of the trigger signal.
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When LF REJ switch ABSIM is engaged, the low-
frequency circuit is disconnected and the input to
ABUL is grounded. Pressing both the LF REJ switch
and the HF REJ switch applies the line-frequency
signal from primary ac power transformer T1 (see
schematie 1Y) to the input of ABUL.

4-74. For highfrequency rejection, HF REJ switch
ASSIL is engaged. This applies —16V through ASR7
to the gote of ABQL. The source of A8Q1L and the
emitter of ABQ2 are clomped by diodee ASBCR2
through ASCR4 turning them off.

4.75. After conditioning by the high- and low-fre-
quency bandpass circuits, the syne signal is npplied
to ABUZ2, This IC contains the pulse shaping network,
nrming circuitry, and trigger controls required to
develop the tigger signal,

4-76. 'The syne signal is amplified by ABU2 and
covered to differentinl signals. The differentiolly
construcied signals nre applied to the inputs of a
pair of duslinput Schmitt trigger circuits located
in the IC. Another Schmitt trigger on the IC controls
the dual-input Schmitts.

477, At the end of the holdoff period, the holdoff-
compuarator develops a reset signal that is applied
to the first Schmitt trigger on ABU2. The Schmitt
trigger changes state, nrming the second Schmitt
trigger. When the applied trigger signal reaches the
selected trigger level established, the second Schmitt
trigger fires, One-half cycle later (when the trigger
signal fulls bhelow the selected trigger level), the
third Schmitt trigger fires producing trigger outputs
from ABU2 (pin 1 and pin 2},

4-78. The input sensitivity on which ASBUZ generutes
o trigger pulse is controlled by main lrigger sensi-
tivity potentiometer A8R47. The input sync signal
slope on which ABU2 genecrates a trigger pulse is
controlled by main slope switch ABS1K. This switch
applies +5 volts to pin 16 for positive slope triggering
and a ground for negu sve slope triggering.

4-79. The output of ABUZ2 (pin 2} is applied as
one input of n dual-input current switch consisting of
ARQS through ABQ10. The other input to the current
switzh is from bright-line outo generator ABUS.
When the output of A8U2 {pin 2} or A8U3 {pin b)
goes low, either transistor ASQB or ABQY9 will con-
duct. Wish either transistor conducting, the current
path for the current switch is through ABR36, ABR37,
the conducting transistor, and ABR41. The signal
developed at the high end of A8R41 is the main gate
signal applied to the gate schmitt circuit (see sche-
matic 14). In addition, when A8Q8 or A8Q9 conducts,
ABQ10 cuts off. With ABQ10 cut off, a sweep ramp is
generated by the integrator circuit (see schematic 10),

4-80. Transistor array ABU3 forms the bright.line
2ute circuit. In the absence of a sync signal, the cutput
at ABU2 pin 2 is high, cutting off A8QS. The comple.
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mentary low output at A8BU2 pin 1 s applied to the
base of transistor ABU3Q3 which drives the base of
A8QI11 low causing ABCI15 to change to the lower
voltage level. The emitter of ABQIL follows the neg-
ative charging of ABCL! whichi will reach its final
charge in 25 milliseconds (unless n new sync signal
occurs). With the lower voltage at the emitter of
ABQLI, A8BU3Q1 will now follow the auto signal ap-
plied to the base of ABUIQ5. A8U3Q1/A8U3Q2 form
a Schmitt trigger circuit. With a aync signal applied,
ABU3Q1 conducts constantly, holding off ABU3Q2. In
the absence of a sync signal, the Schmitt trigger will
follow the nuto signal, When ABU3Q2 conducts, its
collector goes low, turning on ABQY, and, in turn,
cutting off A8Q10. With A8QIL0 cut off, the main
sweep is activated. At the end of the main sweep,

" thereset signnl goes high and is applied to ABU2pin 4.

With a high applied to ABU2 pin 4, the cutput at
ABU2 pin 6 is low, turning on A8Q5, When ABQS
conducts, it turns on A8UJ3Q5 which turnson ABU3QL.
With A8U3Q1 conducting, bias is removed from
ABU3Q2, cutting it off. The output at A8UI pin b goes
high, turning off ABQ3 and turning on ASQ10. With
ABQ10 conducting, & new sweep ramp will not start.
At the end of the holdeff period, the reset signal goes
low, the output at ABU2 pin 6 goes high, and ABQH
turns off. When A8Qb5 turns off, the cycle is repeated
and a new sweep is initiated.

4-81. In NORM position of the AUTQ/NORM switch
ASSIK, +6V is npplied to the base of ASU3Q4 turning
it on. With ABU3Q4 conducting, forward bias is ap-
plied to the base of A8U3Q5 turning it on. This
applies a constant forward bias to ABU3Q! turning it
on. With ASU3Q1 conducting, ASU3Q2 and A8Q9 are
cut off. In the absence of a trigger signal, A8QS8 is
also eut off and ABQ10 is conducting, preventing the
generation of a sweep ramp. When a sync signs) is
applied to ABU2, the output at ABU2 pin 2 goes low.
This turns on A8Q8 and turns off A8QI0, starting a
new sweep.

4-82, For single sweep operation SINGLE switch
ASBS1I is pressed. With A8S1I engaged, +5V is applied
through resistor network ABR30, ABR32, and ABRS4
to ABU2 pin 5. This prevents A8U2 from developing
a trigger signal. When RESET switch A8S1H is
pressed, causes a negative-going spike to be ap-
plied to A8U2 pin 5. A8U2 is armed causing the out-
put at ABU2, pin 6 to go high turning off A8BQ5.
A8Q4 and A8QS6 turn on and the reset lamp, DS4,
on the front panel lights. A sync signal will produze
one sweep. .

4-83. MAIN SWEEP AND INTEGRATOR. (iee sche-
matic 10.) The main integrator, in conjunction with
the sweep time controle, generates the main sweep
ramp, The aweep is applied to the horizontal circuits.

484, The main integrator circuit is controlled by
ABQI10 on assembly AS8. When conducting, A8SQ10

" serves ns n current source and prevents generation
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of o main sweep ramp. When A8QILO0 is cut off by
the bright-line auto cireuit or the receipt of a trigger
rignal, ALLQIB and Al11Q2 turn off, removing resct
current from the ramp capacitors. With A11Q2 cut off,
Miller integrator circuit A11Q3/A11Q4 is nctivated.
Depending upon the position of main TIME/DIV
switch Al1S1, a specific integrating capacitor is
connected between the gate of A11Q3 and the col-
lector of AIIQ4. The TIME/DIV switch also con-
nects a specific integrating resistor to the emitter
circuit of A11Q7 that functions ns a constant current
source for e ramp capacitors. When Al11Q2 tums
off, the charging current drained by A11Q7 flows
through the selected ramp copacitor (AIICLI
through AILLCL17). This results in a linear, positive-
going ramp at the output of Al11Q4, The ramp gen-
erated is applied to emitter follower A11Q6. The
ovtput of Al1Q6 is applied to the horizontal pre-
amplifier through horizental display switch assembly
AlD,

4.85. 'The output of constant current source A11Q7
is controlled by operational amplifier A11U1, A dif-
ferent reference voltage is developed for different
ranges covered by the TIME/DIV switch This ref-
erence voltoge is applied to A11U1 pin 3. When dif-
ferent ranges are selected by the TIME/DIV switch,
the values of the ramp capacitor, integrating resistor,
and AllUl reference voltage are changed. Thie ac
tton changes the ramp slope for various sweep
speeds. The ramp slope can be varied for nny selected
range with main "WEEP VERNIER potentiomuter
R12. 'The potentiometer is part of n voltage divider
in parallel with the reference voltage aupplied to
operational amplifier A11U1. When the fastest range
(10 ns) of the TIME/DIV switch is selected, capacitors
Al1C3 and A11C4 function as the ramp generator,

4-86. The sweep ramp, developed at the collector
of Al1CMY is applied to the base of A12Q14. Con-
duction through A12Qi4 and A12Q15 follows the
positive-going sweep ramp and charges (positively)
a particular holdoff capacitor (A12C2 through A12C8)
in the collector circuits of A12Q! through A12Q7.
The holdoff capacitor that charges positively is
determined by which transistor is conducting.
Depending upon the position of TIME/DIV switch
Al181 (see schematic 10), base bins is applied to
only one transistor which conducts. With the TIMB/
DIV switch in either the 10-nanosecond or 20-naro-
second position, no transistor is biased on. The hold-
off capacitor, which is always in the circuit, is A13C1.

4-87. When the selected. joldoff capacitor charges
to approximately +11V, transistor A12Q8 tums off
and transistor A12Q9 turns on. The output of A12Q9
is the positive reset pulse applied to ASU2 (refer to
paragraph 4-80,)

4-88. While the reset pulse is positive, ASQ8 and

ABQS are turned off and ABQ10 turns on (see sche
matic 9). Since the base bhias on A11Q1A (sce sche

4.7
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Figure 4-2, Schmitt Simplified Block Diagram (Mixed Mode)

matic 10) is more positive than A11Q1B, A11QIB
conducts heavily and discharges the selected ramp

capacitor (A11C11 through A11C17) through A11Q2.

When the voltage on the base of At1Q1A reaches the
voltege level applied to the base of A11Q1B, both
Al11Q1B and A11Q2 turn on and the sum of currents
at the gate of A11Q3 is zero and the ramp is reset.

4-89, As the sweép ramp resets, tranaistors A12Q14
and Al2Q15 turn off (see achematic 13). The selected
holdoff capacitor (A12C1-A12C8) diecharges through
Al2R]1 and TRIGGER HOLDOFF potentiometer R8.
The position of 'R8 determinces the rate of discliarge
and therefore the holdoff period. When the heldoff
capacitor discharges to approximately +1.4V, A12Q10
turns off and A12Q11 turns on causing the reset
signal to go negative. The 1Jegative transition of the
reset signal arms trigger generator ASUZ Upon
receipt of the next sync signal a new sweep is
generated.

4-8 i , r,

4-80. Transistor array A12U2 contrels arming of the
delayed sweep. DELAY potentiometer R7 establishes
a reference voltage which is applied through iaolation
amplifier A12U1 to the base of comparator A12U2Q5,
The high input impedance of A2U1 prevents load
variations from affecting the setting of R7. When
the main sweep ramp which is applied to the base
of A121J2Q4 slightly exceeds the reference level ap-
plied to the base of A12U2Q5, A12U2Q4 conducts,
turning on A12U2Q1 and turning off A1202Q2. With
A12U2Q2 turned off, A12U2Q3 conducts, arming the
delayed trigger contro! ABUS. When main sweep only
is selected by MAIN sweep switch A10SIE (zsee
schematic 8), A12Q12 conducts, turning off A12Q13.
With Al2Q13 turned off, emitter bias is removed
from comparator A12U2Q3/Q5 end the delay com-
parator control signal is inhibited. This prevents the
delayed sweep from being generated.

491, The gate Schmitt circuit (see schematic 14)
provides gate assembly A14 with the proper input for
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i'ench display mode. The main and delnyed sweep
require their own respective gates, (see figure 4.2
for simplified block dingraz of gate Schmitt circuit).
In mixed mode of display, a gute is generated nt the
start. of the main siveep and stops at the end of the
delayed sweep. Depending upon which input is sup-
plied, gate Schmitt (A8U7) changes state on the first
positive control pulse and resets on the first negative
control pulse. The pulses are provided by differ
entiating the control pulses. Buffered outputs are
provided to rear-panel BNC connectors (J5 and J6)
for both the main gate a.id d~layed gote. In nddition,
the ALT signal is developed from the buffered main
gate output s.gnal, It is applied to vertical display
switch A7,
4-92. DELAYED ' SWEEP CIRCUITRY. (See sche-
matics 11 and 12). The delayed trigger, integrator, and
sweep circuits function similarly to the main sweep
circuit deseribied previously. The one exception is that
the slowest speed inr delayed sweep is 20 milli-
scconds, Refer to paragraphs 4-69 through 4-90 for
theory of opﬁ.rntlon of trlgger, inteyrator, and swecp

" circuits.
4-93. HOHIZO“TAL DISPLAY SWITCH ASSEMBLY.
(See schemalic 8.) The horizontal display switch as-
sembly selects the mode: of horizontal display. The
different modes are X10 magnification, delayed sweep,

: m:xed sweep, muin/delayed intensified sweep, main
sweep, and X-Y display,
4-94, X10 Magnification. The MAG switch Al10S1A
supplies bios to one of two circuits in the horizontal
preamnlifier. When not engaged, AIL0SIA supplies
forward bins to a X1 stage (ASQ28/A8Q29) on the
horizontal preamplifice, When engaged, A10S1A re-
moves the forward bias from the X1 stuge and npplies
it to-a X10 stage (ABQ26/A8Q27).
4-95, Delayed Sweep. The DLY'D sweep switch
Al0OS1B performs two functions. When engaged,
A10S1B reverse biuses the main gate control circuit
preventing development of n main gate signal, Also,
when engaped, AI0SIB routes the delayed sweep
ramp to the horizontal preamplifier,

4-96. Mixed Sweep. The MIXED sweep switch
AIOSIC performs two functions. When éngaged,
A10S1C applies the main sweep ramp as the reset
reference to the delayed sweep integrator circuit.
Also, when engaged, ALOSIC routes the delayed
sweep ramp to the horizontal preamplifier.

4-97. Main Intensifled. The MAIN INTEN sweep
swiich AIOSID performs three functions, When
engaged, Al10S1D removes the +6V bies applied to
intensity gate AI4QI0. It also applies +5V to the
delayed gate control ¢ir ait, dianbling it. In addition,
. A1051LD routes the main sweep ramp to the hori-
" zontal preamplifier,

4-98. Main Sweep. The MAIN swerp switch
Al0S1E performs three functions, When engaged,
AlOSIE applies +5V to the delay comparator control
and to the delayed gate coatrol circuits disabling
them. In addition, A10S1E routes the main sweep
ramp to the horizontal preamplifier,

Theory

4-99. X-Y Control. The X-Y switch AI0SIF performs
a number of functions. When engnped, AlOSIF
removes the sync signal from rear-panel connector
J4 and applies it to the horizontal preamplifier.
It applies the x-y offset voltage to the horizontal
preamplifier. The x-y control signal is grounded
to preven: generation of the composite gate signal. It
also inhibits the main and delayed gate signals ap-
plind {u connectors on the rear of the instrument,
innibits the sweep circuit, and unblanks the CRT,

4-100. HORIZONTAL PHREAMPLIFIER, (See sche-
matic 15.) The horizontnl preamplifier converts the
single-ended sweep from the sweep generator into
a differential sweep for driving the horizontal output
amplifier. During x-y operution, horizontal position
and the x-signal ave summed,and npplied to the
preamplifier. The preamplifier provides sweep goin
adjustment, trace magnification (X10}, ard trace
centering.

4-101, Transistors ABQ23 and ABQ24 are emitter
followers used to provide input isolation. Curcent
in the collector circuit of ABQ25 is detzrmined by
the setting of horizontal POSITION control R1JA/B.
The output current from A8Q25 is applied to A8Q24
base resistor ABR137. In x-y operation, channel B
vernier controls the x-axis gain. ABR133 serves nsthe
x-axis gain calibration adjustment. An offset current
is supplied to the junction of A8R132, ABR133, nnd
ABRI135 to center the x-y display. Variable capacitor
ABC45 compensates the x-y phase.

4-102. The emitter outputs from transistors ARQ23/
ABQ24 are applied to n dual differentinl stage that
furnishes the X1 or X10 magnification for the hori-
zontal sweep. When MAG switch ALOSIA is not
engaged, +53V is applied to the emitter circuits of
transistors ABQ28 and ABQ29, biusing them on. Gain
for the X1 runge is adjusted by ABR148. Engoging
MAG switch A10S1A removes the +563V bias from
ABQ28/ABQ29 and applies it to the emitter circuits
of ABQ26 and AsQ27. Guin for the X10 range 1s
adjusted by ASR146, Resistors ABR1562, ABR153, and
ABR154 provide a dc balance network for the dif-
ferential amplifier.

4-103, Differentinl amplifier ABQI0/ABQ31 pro-
vides differential drive to the horizontal output amp-
lifier. This stoge, us well as the preceding differential
stage, will current limit when overdriven. This
prevents saturation of the output amplifier, Transistor
ABQI2 functions ns a constant current source for the

amplifier stage. When BEAM FIND switch A8SIA

is pressed, less current is supplied to the amplifier
stoyge. This ensures that the horizontal portion of the
trace is returned to the viewing area of the CRT.

4-104. HORIZONTAL QUTPUT, (See schematic 16.)
The horizontal output is a differential shunt-feedback
amplifier. The currents through AlL3R3 and ALIR(
determine the output voltage since little current flows
in the bases of transistors Al3Q1, A13Q2, A13Q3,
and Al3(}4. Variable capacitors A13C5 and A13C7
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control the fast corner response, and A13C6 and
Al13C8 control the slightly slower corner response of
the circuit. Resisters A13R1 and A13R2 establish the
minimum output voltage level, With the input circuit
disconnected, the minimum output voltoge level is
approximately +9V, 3

4-105, Transistors A13Q1 through A13Q4 are emit-
ter followers with A13Q1 and A13Q4 providing the
de signal path and A13Q2 and A13Q3 providing the
pc signal path. In n similar menner, A13Q5 and
A13Q8 are the de signal path, and A13Q6and A13Q7
are the nc signal path, Transistors A13Q6and A13Q7
are current sources, and resistors AIIR23 and
A13R24 gerve to lower the power in these transistors.
Ench side of the output amplifier can swing from
approzimately 49V to +95V.

4-106. GATE ASSEMBLY AND CALIBRA-
TOR.

4-107. GATE CIRCUITRY. (Seaschematics 17and 18.)
The gate assembly controls intensity of the trace on
the CRT. The gate preamplifier, consisting of A14Q1
through A14Q10 sums all desired functions necessary
for control of trace intensity. This ie accomplished
with current switches (see figure 4-3 for simplified
bleck dingram of gate circuit).

4-108. QGate Preamplificr. The setting of front-panel
INTENSITY .cortrol R2 controls the base voltage
applied to Al4Q8. The emitter voltage of A14Q8
follows the base voltage and is 0.6V above the base
voltage. This voltage applied to A14R18 establishes

4-10

the current for current switch Al4Q1, A14CR3, and
Al4Q0.

4-109. The composite gate signal from the gate
Schmitt is applied to the base of A14Q1. This signal
switches the current path between A14Q1 or A14Q9,
thue causing the gate output voltage to the high-
voltage power supply to change.

4-110. The intensified gote functions in a similar
manner, It is a current switch consisting of A14Q10,
Al4CR4, and A14CR5. Its current source is the volt-
sge ot the emitter of A14Q8 across A14R22 and
Al4R23. Zener diode Al4VR1 and resistor Al4R2
limit the maximum level of the intensified gate. The
main intensity control signal is applied through
Al4R25 to this current switch, The main intensity
signal enables the current switch during main in-
tensified mode only.

4-111. Chop blanking is necomplished by current
switch A14Q2 and A14Q3. When CHOP mode of
operation is selected, the chop blanking signal
epplied to the base of A14Q2 turns it on and off.
The alternating fction switches the current path
between A14Q2 and Al4Q3. Transistor A14G3 sup-
plies additiona! current to A14Q9 increasing the
brightness of the trace,

4-112. When BEAM FIND switch ABSIA is pressed,
the front-panel INTENSITY control R2 is disabled
and a fxed voltage is supplied through the gate
amplifier to the high-voltage power supply. A z-axis
voltage applicd to A14R6 similarly causes a current
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change through the gate amplifier. A z-axizs signal
of » +1V, pulse width » 60 nanoseconds, de to 20 MHz
will blank the CRT trace of normal Intensity. A

_z-nxis signal of +8V will blank the CRT trace regard-
less of intensity setting,

4-113. Transistors Al4Q4 and A14Q5 make up un
intensity limit circuit. As intensity becomes excessive
in the CRT, its first nccelerator bhegins to draw cur-
vent, This increnses current through A14R16, causing
the voltage on the base of Al4Q4 to change. The
voltage nt the emitter of A14Q4 follows the bare
voltage and is 0.6V below the base. This vaises the
voltage applied to the base of A14Q8 through front-
panel INTENSITY control R2. Varicble resistor

 Al4R15 establishes the level at which limiting takes

place. Variable resistor AI4R10 sels the maximum
level the gate output can reach, providing optimum
gate drive to the CRT.

4-114. An nuto-focus circuit is incorporated in the
instrument. Varying INTENSITY control R2 varies
the bins applied to the emitter circuit of A14Q7. As
conduction through A14Q7 increases or decreases, the
voltage drop across FOCUS control R1 changes ac-
cordingly (see schematic 18). This sutomatically
corrects the focus ndjustment for changes in inten-
ity level.

4-115. Gate Amplifier. The gate nmplifier output is
n shunt feedhack stage consisting of A14Q 1+ through
Al4Ql14, Transistors A14Q11 and AL4Q 1) ure emitter
followers with A14Q11 providing the ac signal path,
Resistors A14R30 and AL4R31 provide the de feed-
back path, Varinble capacitor A14C7 controls fast
corner response while A14C8 controls slightly
slower corner response.

4.116. Due to the high open loop gain of the ampli-
fier most of the current appearing at the summing

. junction (bases of A14Q11 and A14Q13) flows through

the feetback resistors Al14R30 and A14R31. This
results in a change in output voltage equal to the

" input current times the feedback resistance (A14R30

plus A14R31). Under certain conditions, the gate out-
put may swing from +5V to +100V.

4-117, CAL'BRATOR. (See schemallc 17.) The cali-
brator consists of integrated. circuit Al4U1 and
associated bias controls. It is connected in a multi-
vibrator confirturation and free-runs at approximately
! kHz. Calibrator amplifier adjustment A14R51 is
adjusted to produce a square wave with 3 volts ampli-
tude at the CAL 3V terminal on the front panel,

4-118. CRT CONTROLS. (See schemalic 18.) There
gre o few CRT adjustments phy vically located on gate
assembly Al4 yet are accessible ot the rear panel of
the instrument for CRT coatrol. These adjustments
are TRACE ALIGN (A14R67), ASTIG (A14R74), and
PATT (Al14R76). A functional description of these
controls is given in Section 1IL

LML R
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4-119. Two additional CRT controls physically
located on gate ossembly Al4 are screwdriver adjust.
ments. Flood-zun pattern control AL4R64 adjusts
the voltoge applied to flood-gun filaments of the
CRT to control scale illumination range, ORTHO ADJ
control Al4R70 adjusts current through the y-nxis
alignment coil on the CRT,

4-120. HIGH-VOLTAGE POWER SUPFLY.

" 4121, The high-voltage power supply contains a

high:voltage oscillator and a rectifying circuit. The
high-voltuge regulator is part of gate nssembly Ald.

4.192. When the instrument js turned on, +20V
(unregulated) is applied to transistor Ql, turning it
on. As Al conducts through the primary winding of
ALBT! (pin 3 and 4), positive feedback to the base
of Q1 occurs through another winding on the trans-
former (pins 1 and 2). The circuit cscillates at a rate
determined by the inherent distributed inductance
and capacitance of the circuit. The magnitude of the
oscillations, and consequently the output of the
power supply, is controlled by voltage on the col-
lector of voltage regulator A14QL7.

4-123, A refercnce voltage from the +15V supply is

established at the junction of A1GR10 and A1G6R12
and is applied to the bose of A14Q156 on gate nssem-
bly Al4d. A sample of the rectified cathode voltage is
fed back to the base of AL4Q16 through A1GR10
Any difference in cathede voltage is nmplified and
inverted by Datlington amplifier A14Q15/Q16.
QOutput of the Darlington pair drives the base of
A14Q17, causing its collector voltage to change, This
change is coupled through a winding on, AIBTI to
the bose of Q1 and causes the amplitude of its
oscillations to change. This change is in such o
direction as to ccrrect the original change in the
rectified cothode voltoge. Diodes ALSCR1 and
AWSCR2 protect the oscillator transistor base from
excess reverse voltoge,

4-124, The CRT cathode nnd grid voltages ore
developed in the secondary of high voltage trans-
former A16T1. The cathode voltage is rectified and
filtered before opplication to the cathode of the
CRT. It is nlso used as a feedback control to the
high-voltage oscillawr, as a reference for the CRT
filament winding, for grid bins supply, and for the
focus voltage-divider network. The cathode voltoge
will vary between —2827V to —2973V, depending on
component tolerances and is not adjustable.

4-125. The CRT grid voltuge is supplied by.a voltage
tap (pin 6) on the secondary wincing of A16T1, Approxi-
mately 300V peak is developed and applied through
a series RC network (A15C2/A156R2) to diedes which
clamp the voltage swing between that established
by INT SET control A16R3 and the gate de levels.
The peak-to-peak voltage swing is rectified, and
applied to the grid with reference to cathode voltage
end controls the bea:1 brightness.

4-11
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4-126. The unrectified cothode voltage in the
secondary of A1GR1 is npphed to multiplier assembly
A16 where the voltoge is multiplied approximately
six times. The output of the multiplier (approximately
+17.56 kV) is applied to the poet nccelerator connector
on the CRT.

4-127. Another sccondnry winding of transformer
A15T1 provides filament voltage for the CRT. This
winding is referenced to the rectified cathode voltage
through A1BR5.

4-128, LOW-VO&TAGE POWER SUPPLY.

4-129. The low-v oltuge power supply provides reg-
ulated 45V, +16V, +63.3V, +116V, and —15V for
operation of the various circuits in the instrument.
All low voltage supplies are referenced to the +15V
supply for regulation purposes,

4-130. $15-VOLT SUPPLIES. (See schemallc 20.) +15-
volt Supply. One of the secondary windings on input
power transformer T1 is connected to bridge recti-
fier AL7CR7, The rectified voltage (nominally +20 Vde)
is filtered by A17C8. The output of the supply is
maintained at +15 volts by integrated circuit A17U2
and series regulator transistor Q5. Regulator A17U2
contains a temperature-compensated reference cir-
cuit (pin 4) and a differentinl amplifier with a
Darlingtun cutput. The reference circuit is connected
to ‘1.e noninverting input of the differential amplifier
{pin 3) through A17R20. The +i5-volt output is atten-
uated through A17R22, A17RZ3, and A1TR24. The
wiper of potentiometer A17R23 is connected to the
inverting input of the differential amplifier, The
Darlington output {pin 6) drives the hase of series
transistor Qb. Resistor A17R23 is adjusted to com-
pensate for varintions of the reference voltage
{nominally +7.15 volts), so that with an output of
+16 volts from the supply, the inverting and non-
inverting input voltages are equal.

4.131. The IC regulation includes an output current
limiting circuit consisting of an NPN transistor whose
collector is connected to the differentinl amplifier
and first base of the Darlington pair (within the IC):
The emitter nnd base connections for the NPN tran-
sistor are pins 1 and 10 on A1TU2. When load
current through A17R21 produces a sufficient voltage
drop, the NPN transisier conducts, pulling the input
to the Darlington pair woward the emitter potential
of Q5. This limits the output current. The output
current limit is 0.55 to 0.75 ampere.

4-132. ~15volt Supply. (;ee schematic 20.)
Operation of the —15V regulator A17U3 is identical to
that of the +16V regulator except that the inver ing
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input to the IC is the sum of the +15V and —156V
outputs (Nominally 0V),

4-133. +5-VOLT SUPPLY, (See schematlc 19.) The
+5-volt regulator A17U1 lunctions identically to that
of the +16V regulator AL7U2 except that the refer-
ence is provided by the outpul of the +16V supply
and attenuated by A17R16 and A17R16.

4-134, +115-VOLT AND +53.3-VOLT POWER SUP-
PLIES. {See schematlc 19.) The +115volt and +51.3-
volt power supplies function identically, therefore
only the +115-voit supply will discussed.

4-1345, The ac input voltage from power transformer
T1 is upplied to bridge rectifier A17CR1, The dc
output from A17CR1! is filtered by ALTCL. A +15V
reference is applied through AL7CR5 to the emitter
of transistor A17Q3. The base of A17Q3 is connected
to o voltage-divider network ncross the output circuit.
If the output falls below +115V, the base of A17Q):3
becomes less positive than the emitter and it
conducts. With A17Q3 turned on, conduction through
Darlington pair Q2 and Al7Q2 increoses. This
repults in an increase in output voltage. When the
output voltage again reaches +115 volts, A17Q3 turns
off. Transistor A17Q1 und resistor A17R2 form n
current limiting circuit. As current requirements
increase toward the limit of the supply capability,
the voltage drop ncross A17R2 is applied to the base
of A17Q1 which conducts and limits current drain
from the Darlington pair.

4.136. The +53.3-volt power supply functions
identically as the +115-volt supply. The Darlington
pair consists of transistor Q3 and A17Q56. The currert
limiting circuit consists of transistor A17Q4 and
resistor AL7TRS,

4-137. FLOCD-GUN FILAMENT VOLTAGE. (See
schemalic 20) Flood-gun filnment voltage is devel-
oped in a secondary winding of ac power transformer
T1. The ac input voltage is rectified by A17CR9/CR10
and filtered by A17C14. One branch of the output
circuit is applied directly to the flood-gun filament
connection on the CRT. The othet- branch is applied
to o control circuit on gate nssembly Al4. Qutput of
the control circuit on nssembly Al4 is applied 1o the
other filament connection on the CRT (se¢e achematic
18).

4-138. LINE FREQULNCLY. {See schematic 13.} The
line frequency trigger £ gnal is developed in the
same secondary winding of power transformer TI
that is used for the +5-volt power supply. The line
frequency signal is applied through A17TR18 to HF
REJ switch A8SIM on nssembly A8 (see schematic
9).
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Table 5-1, Recommended Test Equipment

Madel 1710B

Instrument ~ Required Required
Type Model Characteristics ! " For
NC Stendard HP Model Voltage: 0.5 to 30V P,A
Voltmeter 740B ‘ . Accuracy; to 0.1%
VHF Qscillator HP Model 32008 Frequency; to 300 MHz P,A
‘ - Accuracy: 2%
Test Oscillator HP Model 651B Frequency: 10 MHz P,A
RF Voltmeter HP Model 8406A Voltage: to 3V P, A
Timemark HP Model 226A Time marks: 2 ns to 0.5 8 P, A
Generator T '
Fast-rise HP Model 1105A Pulse rise time: <400 ps P
Pulse Generator and 1108A
Multifunction HP Model 34740A | ' Voltage Ronge: 1156V A
Digital Voltmeter with 34702A Accuracy: $0.1%
Adupter (I;{BP Part No, 1250 GR874 to BNC male
, 49 ‘ '
Adapter (2) (l)-lslénpnrt No. 1250- GRB74 to BNC female
Adapter HP Model 10110A Twin Banana Plugto . P.A
‘ ‘ BNC male adapter
Adapter g]gOPnrt No. 1250 BNC female to BNC female P
444n, BNC HP Model 10501A |  BNC, 44-in. cable P, A
Cable (4) .
2.in. BNC HP Model 10502A BNC, %-in. cable p
Cuble 1) _
Adapter HP Part No. 1251. Twin Banana Plug to '
2277 BNC female adapter
Test Leads HP Model 11002A P, A
§0-0hin Tee HP Model 11063A Accessory for RF voltmeter P
BNC Tee (2) HP Part No, 1250 BNC Tee p
0781
Prohe HP Model . Divide Ratio; 10:1 A
10014A
20-dB HF Model 356D Attenuator: 20 dB A
Attenuator
50-ohm Power HP Model 11549A p
Divider _
Aduapter {3) Hl; Part No. 1250- Male type N to female BNC P
0780 '
Test Oscillo- " HP Madel 180C/ Blanking Gate Output; Sweep A
scope ‘1808A./1820C Output :
Pulse Generator HP Maodel 8013B Trigger Output
Frequency: 10 kHz
50-ohm Load HP Part No. 0950- . P
0020 .
50-chm HP Model 10100C Termination: 50 chms
Termination
P = Performance Check, A = Adjustment Procedure.
50 .
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SECTION V
PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

652, This section contains step-by-step procedures
for checking the instrument specifications nsgivenin
table 1.1 of this manual. The performance checks
gre arranged in numerical order. For best results,
this order should be followed. Included in this section
are test setups, procedures, end test equipment
required. Most teat points and adjustment locations
are shown within ihe procedures in which they are
referenced. The procedures for making all internal
adjustments are covered in paragraphs 5-46 through
5-99.

5-3. TEST EQUIPMENT.

64. Recommended test equipment and accessories
are listed in toble 51, Test equipment equivalent to
that recommended may be subatituted, provided it
mects the required characteristics listed in the table
For best results, use recently calibrated test equip-
ment. :

§-5. PEHFORMANCE CHECKS.

656. The performance checks given in this section
are suitable for incoming inspections, preventative
maintenance, and troubleshooting. The checks are
designed to verify the published instrument speci-
fications. Perform the checks in the order given, and
record the measured information on the performance
check'record at the end of the performance check,

5-7. ADJUSTMENTS.

B58. The adjustment procedures are arranged in s
recommended sequence of adjustments. While most
adjustments may be made independent of other ad-
justments, it is recommended that adjustments be
made sequentially as a number of adjustments are
directly related to preceding or following adjustments,

5-9. PERFORMANCE CHECK RECORD.

510. Each measurement point in the performance
check i{s repeated in the pesformance check record,
The pages may be removed for filing. The first time
the performance check is made, enter the results on
the performance check record and file it for future
reference ,

5-11. FRONT-PANEL CONTROL SET-
TINGS. '

b12. Set up the instrument and perform initial ad-
justments outlined in Secction III before proceeding
with the performance check and ndjustment proce
dures,

513, The control settings listed below are to be
used for each performance check and adjusiment
procedure. If a control is to be set to another
porition, it will be listed in the procedure, After the'
completion of each performance check or adjustment
procedure, set the controls back to the original front-
panel settings.

Control Position

Vertical (channels A and B):

POSITION ....covvivvervinneens . centered
VOLTS/DIV.oiiiiiinniiiire e W
Coupling......... Crr Rt errr e 1.C
VernierB o.ovvvenvurnsnrereeens N CAL
VERTDISPLAY.....ccooviiiiiennennss A
INTTRIG........covvvniennnn ) feviass A
BW LIMIT............... +.+» out position
B INV!I"JRT .................. out position
Horizontal:

POSITION (coarse nnd fine) ..... centered
HORIZ DISPLAY.............. +oor MAIN
MAGXIO0.........oovvnvvnvnns X1 position
DELAY ... iieiiriiiisre e 1.0V
TIME/DIV {main) .............. .1 mSEC
TIME/DIV {delayed)..............\s OFF
TRIGGER LEVEL (dc¢layed) .... STARTS

AFTER DELAY
TRIGGER LEVEL {main)...... midrange
SWEEP VERNIER ..........000nves CAL

TRIGGER HOLDOFF .... detent position
All time bose pushbuttons, ... out position
INTENSITY .......... bieraes visible trace

5-14. PERFORMANCE CHECK PROCE-

- DURES.

5-15, DEFLECTION FACTOR. The ranges are frrm
5 mV/div to 5 V/div (9 ranges) in 1, 2, & seque.c..
The accuracy is #2% with the vernier in calibrated

&1
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Figure 5-1, Deflection Factor Test Setup

position. The vernier is continuously variable
between all ranpes and extends maximum deflection
factor to at least 12,5 volts/div. The UNCAL light
indicates when vernier is not ia CAL position.

5-16. The deflection factor is checked by applying
o de voltage-calibrated signal to the input. The

displayed displacement is compared against the volt-
age standard. ‘

Equipment Required:
DC Standard voltmeter
Adapter (HP Part No, 1251-2277)
44.in. BNC cable
6-17. Perform deflection factor check as follows:
a. -Conncet instruments ns shown in figure 5-1.

‘b Set main TIME/DIV contral to .5 mSEC.

¢, Set channels A and B VOLTS/DIV controls
to .01 position,

d. Set base line to bottom graticule line.

e. Set dc standard voltmeter controls for 50-mV
de output signal.

f. Note display. Verticol deflection should be
b divisions #2% (2.1 div).

g. Observe vertical deflection factdru specified
in table 52,

h. Setdc standard voltmeter output for 30V,

i. Set channel A VOLTS/DIV control to5.

j.. Rotate chaunel A vernier fully counterclock:
wige, Vernier UNCAL light should be lighted and

52

display amplitude ahculd decrense to less than 2.4
divisions,

k. Set chunnel A vernier to CAL position.

. Connect de standard voltmeter to channel B
INPUT connector,

m. Set VERT DISPLAY control to B.
n. Set INT TRIG control to B,
o. Repeat steps d through k for channel B,
p. Disconnect test equipment.
Sct Model 1710B front-panel controls to

initinl settings,

Table 5-2, Deflection Factor Accuracy

nc
Standard VOLTS/DIV Vertieal Display
Settings Settings (div)
{Volts)
03 05 6 2% (¢.12)
05 : 01 b £2% (1.1)
N 02 b 225 (£.1)
w3 05 6 129 (£.12)
;1 d 5 2 (1.1}
1 2 5 2% (¢.1)
3 5 8 +200 (£.12)
b 1 b 32 {£.1)
10 2 522% {1.1)
30 ] 6 2% (.12

§-18. CALIBRATOR ACCURACY. The calibrator
output is a square wave with 3V 1'% amplitude, at
approximately 1 kHz,

5-19. The amplitude is checked by comparing the
p-p signal against a known 0.1% signal.

|
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MODEL 17108
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TEST LEAD 11108-010-1-7¢

Fipure 5-2. Caltbrator Accurecy Test Setup

i

§

Equiplment Required;

DC Standard voltmeter
Adapter (HP Part No. 1251-2277)
44-in, BNC cable

Test lead

Adapter

5-20. Perform calibrator accuracy check as follows:

a. Connect equipment as shown in Rgure 5-2.
b. Set Model 1710B controls as follows:

b
TIMEDIV (main) ...ovvvevvesns ./ mSE
* VOLTS/DIV (channel A) .............. 5

c. Sgt dc standard voltmetes for 3V de output

w
d. Note i\‘rerticul deflection on CRT.

g
e, Disconnectdestandard voltmeter from Model
1710B. ! :

f. Connect Model 1710B CAL 3V output to
channel A INPUT connector using test lead and
HP Modcl 10110A adapter.

g- Note vertical deflection on CRT. Vertical
deflection should be same as noted in step d, 21%.
Frequency should be approximately 1 kHez,

h. Disconnect test lead,

i. Set Model 1710B front-panel contrals to
initial settings.

5-21. Z-AXIS BLANKING. A signal of +8 volts,
260-ms wide pulge will blank a trace of any
intensity. Usable to 20 MHz for normal intensity.

2% A freerunning trace of normal intensity is

obtained on CRT. A signal of +8 volts is applied to

- i 1m0 1 Pt e U FPTRIE AR A MRS R 0 W s

the Z-AXIS input connector on the renr pangl of
Model 1710B. The display should be blanked regard-
less of INTENSITY setling, .

Equipment Required:

DC Standcrd voltmeter
Adapter (HP Part No. 1251.2277).
44-in. IENC cable

1
523, Perferm Z-uxis blanking check as tollows:

a. Obtain free-running base line on CRT,

b. Adjust INTENSITY control for normal
viewing level of paseline,

¢. Connect equipment as shown in figure 6-3,

d. Setdcstandard voltmeter for +8 volts, de out-
put signal,

e. Observe base line is blanked.

f. Disconnect test equipment, ,
g Set Model 1710B front-panel controls to
initial settings.

5-24. BANDWIDTH. Direct or with HP Model
10020 probe, or with 10X, 10-megohm divider
probe (HP Model 10014A). (3 dB down from a
10-MHz 6division reference signal from a
terminated 60-ohm source) NC coupled: de to 200
MHz: AC coupled; 10 Hz to 200 MHz, except on
5 mV/range: 150 MHz.

525, To check the bandwidth, a vhf oscillator is
used to apply a 6division 10-MHz reference signal
to the input of Model 1710B. An rf voltmeter is used
to measure the signal level. The vhf oscillator fre
quency is increased to 200 MHz and the amplitude
is ndjusted to give the same indication on the rf

543
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DC STANDARD VOLTMETER N g “

Fbl O 8T A0 KAD-YOL TN TLA " ; } [ \
)
:
f

Tevesenel {1

MODEL 17108

44-IN BNC CABLE

. 171000 1178
Figure 53, Z-axis Blanking Test Setup

voltmeter, Displayed amplitude on CRT' must be 526, Perform bandwidth check as follows:
equal to or greater than 4,2 diwmons; D
| " a. Connect equipment ns shown in figure 5-4, .

AT

Equipment Required: b. Set channels A and B input coupling to 500
position.
VHEF oscillator
RF voltmeter ¢. Adjust vhf oscillator for 10-MHz 6-division
44-in. BNC cable ' display on CRT.
60-ohm Tee _
Adapter (HP Part No. 1250-0850) : d. Note indication on «f voltmeter,
Adapter (HP Part No, 1250-0849)
50-ohm termination . e. Increase signal output of vhi oscillator to . ‘
50-ohm power dﬁvidcr 200 MHz. -
VHF OSCILLATOR RF VOLTMETER
<~[e
) XTI
MODEL 17108

@@0

44.IN.BNC CABLE

o -vu e

5—9“0 :0'

650-OHM
TERMINATION

‘ 5G-01{M TEE
POWER DIVIDER 17108-012-1-78

Figure 5-4. Bandwidth Test Setup
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- Madel 1710B

f. Adjust output amplitude of signal from vhf
oscillator unti! rf voltmeter indication is same as

Performance Check

m. Sect chonnels A and B VOLTS/DIV to 006
and repeat steps ¢ thru |, checking bandwidth to

w0} noted in step d. 160 MHz.

; g Observe display on CRT, Signal amplitude n. Disconneet test equipment,

= should be equal to or greater than 4,2 divisions.

i ' 0. Set Model 1710B front-panel controls to .

Tf h. Disconnect input signal from channel A initinl settings.

_ INPUT connector. ‘ -
‘ ' »

T i. Connect input signal to channel B INPUT 5-27. TRIGGERING. Internal triggering oceurs from '

_ ! connector, de to 100 MHz on signals causing 0.5 division or -

= .\‘| D more of vertical deflection, increasing to 1-division B

e .*. .. j. Set VERT NISPLAY contrc! to B. vertical deflection nt 200 MHz in all display modes.

o AT e Triggering on line frequency is also selectable.

b ‘ " k. /Set INT TRIG contral to B, External triggering oceurs from de to 100 MHz on -
= oo R signals with an amplitude of 50 mV p-p or more, B
LN L' Repeat step; ¢ through h for channel B. increasing to 100 mV p-p at 200 MHx.

;_' |

- VHF OSCILLATOR RF VOLTMETER
a MODEL 7108

4

60-0HM
- TERMINATION 3

“ 9-IN. BNC CABLE

. E

;':| i
=~ 44.1N.BNC CABLE oinons CABLE

“f BO-OHM e '

_ POWER DVVICER =
_ » =

- o> 17108013178 v
_h Figure 5-5. Main Triggering Test Setup E
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Performaiice Check

528, In the internal trigger mode of operation,
triggering is checked ngninst certnin vertical
deflections on the CRT. In the external trigger mode
of operation, the input signnl nmplitude is monitored
with an rf voltmeter. :

Equipment Required:

VHF oscillator

RF voltmeter

44.in, BNC cable
Two 9in. BNC cables
50-ohm Tee

650-ohm power divider
50-ohm termination

529, Perform triggering check ns follows:

a. Connect equipment ns shown in figure 5-5,

b. Set Model 1710B channel A coupling
to KOG position,

¢. Set vhf oscillutor for 100 MHz, 0.5 division
of vertical defiection output signal.

d. Adjust main TIME/DIV and main TRIGGER
LEVEL controls for stable display. (If stable display
is obtained, instrument is ‘riggering properly.)

e. Set vhf oscillator for 200 MHz, 1 division
of vertical deflection output signal.

f. Adjust main TRIGGER LEVEL control for
stable display. (If stable display is obtained, instru-
ment is triggering properly.)

g Set main INT/EXT switch to EXT position,

h. Set vhf oscillator for 100-MHz 17.7-mV out-
put signal as observed on rf voltmeter (50 mV p-p).’

)

i. Adjust main TRIGGER LEVEL control for
gtable display. (If stable display is obtained, instru-
ment is triggering properly.)

j. Set vhf oscillator for 200-MHz 35.4mV out
put signal as indicated on rf voltmeter {100 mV p-p).

k. Adjust main TRIGGER LEVEL control for
stable dispiay. (If stable display is abtained, instru-
ment is triggering properly.)

l. Set main INT/EXT switch to INT poeition.

m. Set main TIME/DIV control to 20-nSEC posi- '

tion.

n. Set delaved TIME/DIV control to 10-nSEC
posi;ion.

o. Adjus’ vhf oscillator for 1 division of signal
amplitude,

56

Model 17108

p. Adjust main TRIGGER LEVEL control for
stable display,

q. Set HORIZ DISPLAY control to I)I.Y'D.

r. Adjus. delayed TRIGGER LEVEL con..bi
for stable display.

8. Connect equipment as shown in figure 58,

t. Set delayed INT/EXT switch to EXT posi-
tion.

u. Set HORIZ DISPLAY control to MAIN,

v. Set vhf oscillator for 200-MHz 35.4mV out-
put signal 08 indicated on xf voltmeter (100 mV p-p).

w, Adjust channel A VOLTS/DIV switch for
approximately two major divisions of vertical deflec
tion.

x. Adjust main TRIGGER LEVEL control for
stable display.

y. Set HORIZ DISPLAY control to DLY'D,

z. Adjust delayed TRIGGER LEVEL control for
stable display. (Readjust main TRIGSER LEVEL
contral if necessary,)

au, If stable display is obtuined, instrument is
triggering properly.

ab. Disconneet test equipment.

ac. Set Madel 1710B front-panel controls to
initinl setings.

5-30. TRIGGER-LEVEL RANGE. Internal triggering
at any point on displayed waveform when in a trig-
gered mode. External! triggering is continuously
variable between +1 volt and —1 volt on either slope
of irigger signal.

Equipment Required:

VHEF oscilintor

50-ohm power divider

44+in. BNC cable

Two %in. BNC cables

Three adapters (HP Part No, 1250-0780)
50-ohm termination

531, Perform trigger level range check as follows:
a. Connect equipment as shown in figure 5-7.
b. Set vhf oscillator fur displayed signal on

CRT of approxinately 10 MHz and 5-division ampli-
tude,

¢. Set channel A coupling to 50¢).
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Madel 1710B

VHF OSCILLATOR

60-OHM TEE
{HP MODEL 11063A}

60-QHM
TERMINATION

Performance Check
RF VOLTMETER

~<\|0

" .
o]

44.IN.BNC CALL!

50-OHM TEE
POWER DIVIDER

-IN.BNC CABLE

44.4N.BNC CABLE

»
- e

17108-014-1-T8

Figure 5-6. Delayed Triggering Test Setup

d. Set main TIME/DIV switch to 10 nSEC,

e. Rotate main TRIGGER LEVEL control to
both extremes. Triggering point should adjust
smoothly across positive slope of displayed wave

. form.

f. Set -main trigger slope to (—).

[ Rotnte. main TRIGGER LEVEL control to
both extrenies. Triggering point should adjust
smoothly across negative slope of displayed wave
form.

h. Set channel A VOLTS/DIV control to b
position.

i. Increase output of vhf oscillator so that dis-

played signal on CRT has vertical amplitude

of 4 divisions.

j. Set main INT/EXT switch to EXT position.

k. RotatingmainTRIGGER LEVF L control, trig-

gering point should adjust smoothly from +1 wvolt
to —1 volt {using both (+) and (=) main-slope
controls).

mosmr o0

. Set main INT/EXT switch to INT position,

m. Adjust main TRIGGER LEVEL control for
stable display.

n. Set HORIZ DISPLAY control to DLY'D.

0. Set main TIME/DIV control to 20nSEC
position.

p. Set delayed TIME/DIV control to 1(:nSEC
position.

q. Dotating delayed TRIGGER LEVEL control,
stable triggering should occur at all points on dis-
played waveform (using both (+) and (-—-) delayed-
slope controls).

r. Set delayed INT/FXT switch to EXT posi-
tion. ‘

8. Disconnect external trigger signal from main
EXT TRIG inpul connector.

t. Connect external trigzer signal to delayed
EXT TRIG input connector.
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VHF OSCILLATOR

44.IN.BNC CABLE

94N,BNC CABLES—-—_’.

Mudel 17108

MODEL 1710B

- A 2 :u-
LEREN 8"00.

60-0HM
TERMINATION

ADAPTER

ADAPTERS
50-0HM
POWER DIVIDER

17108-015-1-T8

Figure 57, Tripgger Level Test Setu)

v. Rotating delayed TRYGGER LEVEL control,
triggering point should adjust samoothly from +1 volt
to —1 volt (using both (+)} and (—) delnyed-slope
controls},

v. Disconnect test equipment..

w. Set Model 1710B front-panel controls to
initinl settings.

5-32. COMMON-MODE REJECTION. At lenst 40 dB,

de to 6 MHz, decrensing to 26 dB ot 50 MHz. The
common-mode signal amplitude is equivalent to 12

TEST OSCILLATOR

.*Eh
o .. ® %9

44.IN.BNC CABLE

9-IN.ANC CABLES =

divisions with one vernier ndjusted for optimum
rejection.

533, Identical signals are applied to both channels
A ond B with channel B sel to the inverted mode,
The Jdisplayed signal is the common-mode signal.

Equipment Required:

Test oscillutor
50-ohm power divider
44-in. BNC cable
Two Sin. BNC cables

MODEL 17108

50-OHM
POWER DIVIDER

17108-018-1-T%

Figure 5-8. CMRR Test Setup
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5-34. Perform ¢ommon-mode rejection check rs fol-
lows: '

]
n. Connect equipment ns shown in figure 5-8.
]

. NOTE

Cables used to connect channels A und
B INPUT connectors to 50-chm power
divider must be of the same electrical
length.

b. Sct Model 1710B front-pane! controls as
follows;

VOLTS/DIV (channels Aund BY....... .1
Coupling (channels A and B)......... 605}
B INVERT ...... beseebrasessbees engaged

c. Set test oscillator for 5-MHz 2-division ampli-
tude display on CRT.

d. Set channels A nnd B VOLTS/DIV controls

to 01 position.

e. Set VERT DISPLAY control for A+B oper-
ation (both A and B pushhutton swiiches depressed).

f. Adjust either channel A or channel B vornier
(whichever is most effective) to achieve *uinimvm
deflection,

g Deflection should be less than one minor
division (40 dB).

h. Set test occillator for 60-MHz output.
i. Repeat steps b through f, using 50 MHz.

j. Deflection should be less than 1.1 major
division (26 dB3),
k. Disconnect test equipment,

. Set Model 1710B front-panel controls to ini-
tinl settings.

'5-35. SWEEP.TIME ACCURAGY. The rangesare from

10 ns/div to 0.5 s/div (24 ranges) in 1, 2, 6 sequence.
The nccuracy of the 10 ns/div through 60 ns/div and
50 . ms/div through 0.5 s/div renges.is #3%. The
accuracy of the 100 ns/div through 20 ms/div ranges
is +2%. The stipulated nccuracies of all ranges nre
with the vernier in calibrated position. The vernier
is continuously variable between all ranges and
extenuo slowest sweep to at least 1.256 s/div. The
vernier UNCAL light indicates whan the vernier
i8 not in CAL position,

536. The Model 1710B time base is compared to
a time-mark generator to verify nceuracy.

Performance Check

Equipment Required:

Time-mark generator
44in. BNC ceble

537, Perform sweep time accurncy check as fol-
lows:

n. Connect equipment ns shown in figure 5-9,
b. Set channel A input coupling to 502 po: ition,

¢. Check main sweep nccuracy in accordunces
with table 53,

d. Set HORIZ DISPLAY contrel to DLY'D.

e. Cheek delayed sweep aceuracy in nccordance
with table 54,

f. Disconnect test equipment,

g Set Model 1710B front-punel controls to
initinl settings.

Table §-3, ilain Sweep I rformance Chech

Muain TIME/DIV and
Time Mark Generator
Sattings

*Accuracy

10 nSECto 50 nSEC 1% (within .3 div)

T uSECto 20 mSEC 2% (within .2 div}

50 mSECto .5hSEC £3% (vithin .3 div)

*Set one Hme mark ot firat leit graticule line
and read error nt cleventh graticule line
Adjust main TRIGGER LEVEL control as
necessary for stable displays.

Table 5-4. Delayed Sweep Pesformance Check

*Delayed TIME/DIV nnd
Time Mark Generator
Settings

10 nSEC to 50 nSEC

**Accuracy

3% (within .3 div)

1 nSEC to 20 mSEC 2% (within ,2 div)

* Main TIME/DIV is always one sweep
position slower than delayed TIME/DIV
switch setting.

“**Sst one time mark at first left graticule line
'and read error at eleventh graticule line, Ad-
just main and delayed TRIGGER LEVEL con-
trols as necessary for stable display.

5-9
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TIMF. MARK GENERATOR

0 D

0 o

Mudel 17108

MODEL 1710B

(

i -

ra
- Bo@=Y 9" 5l

1T108-017-1.78

Figure 59, Sweep-time Toest S#tup

5-38, DELAY JITTER. Delay jitter should be lcus than
0.006% (1 part in 20,000,

59, Delay jitter is checked by expanding the
sweep by 20,000 nnd visually monitoring the jitter,

Equipment Required:

Time-mark generator (HP Model 2264),
44-in. BNC cable (HP Madel 10501A),

540, Perform delay jittex check as follows:
a. Connect equipment os shown in figure 5-9,

b, Set Model 1710B front-punel contrals as
follows:

TIME/DIV (main) ...vevvuese ... 1mSEC
VOLTS/DIV ichannel A) .......... b
TIME/BIV (delayed)........ 5 uSEC

HORIZ DISPLAY......... MAININTEN

¢ Set time-mark generator for 1mSEC time
marks.

d. Adjust DELAY controi so intensified portion
of sweep starts at 11th graticule line.

e. Set HORIZ DISPLAY control to DLY'D.

f. Adjust DELAY control so display is centered.
Delay jitter (horizontal axis) should be less than 1
dmslon. which is equal to less than 0.006%,

g Disconnect test equipment,

h. Set Model 1710B front-panel controls to
initial settings,

5-41. DIFFERENTIAL TIME MEASUREMENT AC-
CURACY. (+15°C to +35°C) 50 ns/div to 20 ms/div
{20.6% of measurement, 0.1'% of full scale); 20 ns/div

610

(1% of measurement, 20,2% of full senle). Full geale
is 10X the muin TIME/DIV control setting.

Equipment Required:

Time-mark generator (HP Model 228A),
44-in. BNC cuble (HP Madel 10501A).

542, Perform  dilferentinl  thme mensurement
accuracy check ns follows;

t. Connect equipment as shown in figure 59,

b, Set Model 1710B front-panel controls us fol-
lows:

VOLTS/DIV (chanmel A} ..vvvviinrnnes b
Coupling (channel &, .............. 600
HORIZ DISPLAY......... MA[N IN’I’I' N
TIME/DIV (main) ..... srareenrss 1 MSEC
TIME/DIV {(delayed)...... «.oore 10USEC

¢ Set timen: vk generator for I'mSEC time
marks,

€. Adjust DELAY control to intensify second
time mark from left,

e. Sei HORIZ DISPLAY control to DLY'D.

f. Adjust DELAY control to pluce visible time
mark on center vertical-graticule line.

g. Note DELAY coniml dia) setting.
h. Set HORIZ DISPLAY control to MAIN INTEN.

I, Adjust DELAY control to intensify 10th time
mark from left.

j. Set HORIZ DISPLAY control to DLY'D,

k. Adjust DELAY contrel to place visible time
mark on center vertical-graticule line.
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Performance Check

MODEL 17_118

\MODEL 1108A

17108-018-1-76

Figure 5-10. Rise Time Test Setup

i. Note DELAY control dial setting.

m. Subtract DELAY control dinl  setting
obtnined in step g from dial ectting obtained in step ),

n. Difference obtained in step m shouid be
8 060,

o. Disconnect test equipment.

p. Sct Model 17108 front-panel controls to ini-
tial settings,

5-43, RISE TIME, The rise time is loss than 175
nanosecondr (measured from the 109 to 900 points
of u Gdivision input step from a terminuted 50-0ohm
source). On 65-mV range rise time is less than 23
nanovseconds, Mensurements can be made direct,
with HP Model 10020A probe, or with 10X, 10-
megohm divider probe (HP Model 100 JA)

56-44, A step with n rise time of less than 400
picoseconds is applied te the vertical input. The
displayed rise time 3 then checked to see that it is
less thon 175 nunoseconds, except on the 5-mV range
when it should be less than 2.3 nanoscconds.

Equipment Required:
Fustnso pulse generutor (HP Models 1105A
“and 1108A)
44-in. BNC cable (HP Mndcl 10501A}

5-45. Perform rise ime check us follows;

n. Connect equipment ns shown in figure 5-10.

b, Set main TIME/DIV control to .01 uSEC
position,

c. Set channels A and B input coupling to 505}
pusition,

d.  Adjust channel A VOLTS/IMV and fast-rise
pulse generator controls for display signnl having
exactly 6 divisions nmplitude,

&  Adjust muin TRIGGER LEVEL control for
stalle di.wlay.

f. Set HORIZ DISPLAY control to MAG X10).

g. Adjust horizontnl POSITION control ns
necessary to measure rise lime,

h. Observed rige time should be less than 1.75
nunosecends (10% to 90% points),

i. Disconnect fnstrise pulse generntor from
channel A INPUT connector.

j. Connect fust-rise pulse generator to channel
B INPUT connector.

k. Set VERT DISPLAY control to B.

1. Set INT TRIG control to B,

m. Repeat steps d through h for channel B.
n. Ilisconnect test equipment.

o, Set Model 1710B front-pancl controls to ini-
tial settings.



Adjustments

5-486. ADJUSTMENT PROCEDURES.

Read the Safety fummary at the front
of this manual * .fore performing adjust-
ment procedures.

5-47. Remove top' and hottom covers from the
instrument; set front-panel controls to initial settings
(pnrnmuph b-11}%; apply power and allow fifteen
minutes for instrunent to warm up. Test equipment
requi.ed for adjustment procedures is listed in table
5-1.

5-48. LOW-VOLTAGE POWER SUPPLY ADJUST-
MENT. (See ligures 5-11 and 8-21.) The +15-volt power
supply is the only adjustable low-voltage power
supplv in the instrument. All other low-voltage power
supplies are referenced to the +15-volt supply.

Equipment Required: ]
, ' Multifunction digital voltmeter
Test leads
R24
{UNDEF}
(E CTPA OO0 | AITTPY
j - o Tg/
155 :5: R23 | 4

L
(A1 [ms LA
l I [Cr12 \A17R23

®
®
of
@
Ee
[Cr21]

U‘ 000 000
/ WO G 9 (8 )
ath TU Q2 70 Q3

17108-019-02.78

Figure 5-11, Low-voltage Power Supply Adjustment

b-49. Adjust low-voltage power supply As follows:
NOTE |

Perform steps a thmugh g only if LVPS
Assembly A17 has been replaced. Other
wige adjust LVPS by performing steps
f and k through m.

R " Set AlTR23, LV A, fully clockwnse

b, 'I‘um off ac input power to Model 1710B.

c. Remove LVPS assembly A17retaining screws,

5-12

|

/ Model 1710B

'Raise front of assembly A17 uny, iI ndjustment
A17R24 is accessible, _ l

CAUTION

Be careful not to short A17 nssembly to
chassis or other assemblics,

e. Turn on ac input power to Model 17108,

f. 'oniect multifunction  digital-voltmeter
(DVM) test lead to test point A1TTPL.

g. Adjust A17R24, LV LIMIT, for an indication
on DVM of +15.3V.

h. Turn off ac input power to Model 1710B.

i. Remount LVPS nssembly A17 with retaining
screws removed in step ¢,

). Turn on ac input power tu Model 17108.

k. Adjust A17TR23 for an indication on DVM
of +16V 60 mV.

. Check power supply outputs s indicated in
table 5-5,

m. Disconnect test equipment.

Table 5-5. Power Supply Qutputs

Power Supply | Measurement Talerance
Output | Test Point
+16V : Al7TP1 150 mV
+116V Al7TPH | 2.5V
53,3V AlTTP4 10,26V
15V AlTTP2 10.6V ‘
20V ALTTPT . =05V, +3.0V
-6V ALTTP3 .32V
—2950V ‘Al6TP1 <2973V, »2827V

5-50. INTENSITY SET ADJUSTMENT. (See figures
5-12 and 8-19.) The intensity set is ndjusted so that
the front-panel INTENSITY contro! will adjust the
trace from fully off to maximum brightness for the
faateqt sweep speeds.

. Equipment Required:

‘Test oscilloscone
10:1 divider probe

661, Adjust intensity sel as follows:

g8, Set front- panel main 'I‘IMI:./DIV conirol to
b us position. :

b. Connect test oscilloscope to test point
A14TP4 using 10:1 divider probe.
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Figure 5-12, Intensity Set Adjustment

e, Connect '10:1 divider probe ground lead to
A14TP5

.d. Set front-panel INTENSITY control fora 10V
pk-pk gate pulse,

e, Adjust A16R3, INT SET, to just ertlnguish
trace on Medel 1710B CR’I‘

. . Disconnect test equipment,

[ A fSet Model 1710B front-pnonel controls to

initial settings,

5-52. GATE-RESPONSE, AMPLI, E, and AUTO-
FOCUS ADJUSTMENTS. (See flgurc 5-13,) The gate
ampylifier Is ndjusted for optimum rise time, over-
shoot, and correct amplitude. The auto-focus circuit
is ndjusted for optimum focus at ail intensity levels,

Equipment Required:

Test oscllloscope
10:1 diviier probe
L)
5-53 Adjust gate response, amplitude, and auto-
focus a8 follows: L
]
n. Set. Model 1710B fmntpanel controls s

follows

POSITION (chnnnel A) ... . fully clockwise
"TIME/DIV (main) .oooovvvereenss b5 uSEC
ll\fTI‘JI.\lSI'l“xr cereres beres fully clockwise

#

b Connect togt oactllnacope ‘to test point
Al4TP4 using 10:1 divider probe.

¢. Connect 10:1 divider probe ground lead to
test peint A14TP5

d. Sec intensity hmit adjust 'Al4R16 fully
counben.lockwise

e Set gate adjuat, Al#RlO. for gate amplitude
of +70 volts. ' | .

. i
] R ' L

Adjustments

f. Exvand sweep time of test oscilloscope to
obser: lending edge and overshoot of gate pulse.

g. Alternately turn gaterespense ndjustments

Al4C7 and A14C8 for fastes a0 time und flattest
pulse top (A14C7 adjusts fast corner).

h. Set Aut~ Focus Adj A14R20 fully cew.

§. Set controls as follows:

TIME/DIV (main) .....oovvvnnnns 0S8R,
TIME/DIV (deloyed}............. , 10 nSEC
HORIZ DISPLAY...... Cereraenres DLY'D
INTENSITY .o vovivevverinenns maximum

POSITION (channel A) .... trace centered

j» Ohae;ve center screen trace width while at
optimun. focus. Trace width should be 1 mm. If not,
ndjust Gate Adj A14R10 slightly to make width 1 mm.

k. Set INTENSITY to 10 o’clock position,

., Set HORIZ DISPLAY to MAIN,

m. Adjust Auto Focus AI4R20 for hest focus,

n. Set HORIZ DISPLAY to DLY'D.

o. Set INTENSITY to maximum,

p. Refocus, using front panel FOCUS, if neces-

. sary.

¢. Set INTENSITY to 10 o'clock position.
r. Set HORIZ DISPLAY to MAIN,

8. Readjust  Auto Focus Al14R20 if necessary

for best focus.

t. Set Model 1710B front-panel controls to ini-
tial settings except os follows:

POSITION (channel A) ... fully clockwise
TIME/DIV {(main) ...........\ts 10 mSEC
INTENSITY .......c0oevtes fully clockwise

u. Set test oscilloscope TIME/DIV control to

20 mSEC/div.

v, Use test oscilloscope {connected to test
point A14TP4 through 10:1 divider probe) to observe
waveformn as shown in [figure 5-14. If necessary,
rendjust intensity limit A14R16 to make pulse 30V
to 50V as shown.

w. Disconnect test equipment

. X. Set Model 1710B fmntpanel controls to
initiul settmgs ‘

5-13
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Figure 5-13, Gate Assembly Adjustiner.'s !

5-54. TRACE ALIGN, (See schematic 18.) The rear-
panel TRACE ALIGN control is adjusted to align
the hsrizontal trace parallel to the horizontal-
praiicule lines.

Equipment Required: None,
-66, Adjust trace align as follows:

n. - Adjust front-panel INTENSl"l'Y and FOCUS
controls to obtain sharp trace on CRT.

- b. Adjust rear-panel TRACE ALIGN contrel

Al4R67 so that horizontal trrce exactly par_allels ‘

center horizontal-graticule line.

5-56. ORTHOGONALITY AND PATTERN ADJUST-
MENTS. (See schematic 18 and figure 5-13.) The
orthognal adjustment aligns the vertical trace with

| = 3oV BQV

17108-022-1-7¢

Figure 5-14. Intensity Limit Adjustment

514

the verticnl nxis, Thu p. iiern adjustment minimizes
pincushioning and barreling (trace bow),

Equipment Required:
Test oscillator
44-in, BNC cable

567, Adjust orthogonality and pattern us follows:

a. Connect test oscillator to channel A INPUT
connector,

b. Set test oscillator controls for 1 kHz, greater
than 6-division output display signal.

c. Set front-panel INT TRIG control for B trig-
ger,

d. Set front-panel HORIZ DISPLAY control
for X-Y mode of display.

e. Align vertical trace with center vertical- grati
cule line using front-panel horizontal POSITION
control,

f. Adjust orthogonal control AI4R70 so that
vertical trace exact!: paiailels center vertical-grati-
cule line.

. 8 Set front-panel HORIZ DISPLAY control © «

MAIN meode f display. E




vy

-

. M.‘.“-‘i;i?!#':'

Model 1710B

h. Set front-panel INT TRIG control for A trig-
ECr.

{. Set test oscillator controis for 500 kHz, 6
division output display signal,

J. Adjust rear-panel PATT control Al4R76 to
obtnin best raster display (minimum pincushioning
or barreling ot top. Bottom, and both sides of dis-
play) :

k. Disconnect test equipment.

1, Set Model 1710B front.panel controls to ini-
tinl sottings.

5-56. FLOODGUNPATTERNANDINTENSITY HATIO
ADJUSTMENTS. (See schematics 17 and 18; figure
5-13.) The flondgun pattern contral is adjusted for
the most uniform CRT illumination. The intensity
rtio between the normal portion and intensified
pottion of the sweep is get to the desired contrnst.

Eguinment Required: None,

569, Adjust floodgun pattern and intensity ratio
as follows:

a. Set front-panel AUTO/NORM pushbutton
switch to NORM.

b. Set front-panel SCALE ILLUM control fully
clockwise, '

c. Set floodgun pattern control, A14R64, fully
counterclockwise.

d. Slowly turn floodgun pattern control A14R64
clockwise until an even intensity pattern is noted,

e. Set Model 171013 front-panel controls us fol-
lows: -

AUTO/NORM.............. e AUTO
. HORIZ DISPLAY........ . MAIN INTEN
TIME/DIV (delayed)............ 20 pSEC

f. Turn reor-panel INTEN RATIO control

'A14R23 fully. clockwise,

g. Turn rearpanel INTEN RATIO control
Al4R23 counterclockwise until desired contraat
between normal and intensified portion of trace is
obtained. ,

h. Return Model 1710B front-panel controls to
initial settings.

5.60. ATTENUATOR-BALANCEADJUSTMENTS. (See
schematics 3 and 4; figure 5-15,) The attenuators are
balanced, so that the trace does not shift when the
attenuators are changed from range to range.

Eduibment Required: ane.
H

Adjustments

5-61, Adjust attenuator balance as follows:

a. Setfront-panelchannel A VOLTS/DIV switch
to .05 position,

b. Center trace using front-panel channel
POSITION control.

e, Set frontpanel channel A VOLTS/DIV
switch to .1 position,

d. Center trace by ndjusting channel A at-
tenuator-balance control A3R71.

e, Set VERT DISPLAY to B.

f Repeat steps o through d for channel B using
channel B attenuator-balance adjustment AIRSS.

g Set Model 1710B front-panel controls to
initial settings.

5-62. VERTICAL-PREAMPLIFIER BALANCE AD-
JUSTMENTS. (See schematic 5 and figure 5-15,) The
main-balance adjusiments are set to balance the
verticn! preamplifier with POSITION contrel set
to midrange,

Equipment Ruquired: None.

5-63. Adjust vertical-preamplifier balance as fol-
lows:

g, Set fro..t-panel channel A verticel POSI-
TION control to 12 o'cleck position,

b. Center trace by turning channel A main-
balance adjustinent, AJR12.

¢. Turn front-ponel channel A VOLTS/DIV
vernier fully counterclockwise.

d. Center trace using channel A POSITION
control.

e. Tern front-panel channel A VOLTS/DIV ver-
nier fully clockwise to detent position,

f. If necessary, turn main-balance adjust-
ment A3R12 to recenter trace,

g. Repeat steps a through f until trace shift is
minimized.

h. Set front-panel VERT DISPLAY control to
channel B,

i. Repeat steps a through g for channel B
using channel B msin-balance adjustment A3R23,

_j. Sét Model 1710B front-panel controls to initial
settings.
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Figure 5:15. Vertical-preamplifier Adjustments

5-64. 5-riV BALANCF ADJUSTMENTS. (See sche-
matic 5 and figure 5-18.) The 5-mV balance adjust-
ments gre made to cemi>r the trace on the .005
VOLTS/DIV range with the POSITION controls
centered.

Equipment Required; None,
6-65. Adjust 5mV balance as follows:
a. Set Model 1/10B controla as fellows:

Coupling (hoth) .......cocvvviinninns GND

VOLTS/DIV (both) v.ovveevvnnennnn. 05

Vertical POSITION
tbothY,.......ovvvnvvnnns trace centered

b. “Adjust channel A - 5-mV balance A3R9 for
less than 2 mm of vertical shift in base line while
switching channel A VOLTS/DIV between 005 and
01,

6-16

¢. Set VERT DISPLAY to B.

d. Adjust channel B 5mV balance, A3R24, for
less than 2 mm of vertical shift of bnse line while
switching channel B VOLTS/DIV between .005 and
01,

e. Return Model 1710B controls to initial set-
tings.

5-66. SYNC AMPLIFIER BALANCE ADJUSTMENTS,
{See schematics 5 and B; figures 5-15 and 5-16.) With
no input, the syne- nmphﬁer circuit is balanced for a
{volt output,

Equipment Required:

Multifunction digital voltmeter
Test leads
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Figure 5-16, Sync Balance Adjustment

5-67. Adjust sync-ampiifier belance as follows:

a. Connect multifunction digital voltmeter
(DVM) across test points A10TP1 and A10TP2(DVM)
ground lead connected to A10TP2).

b, Set channel A sync-balance adjustment,
A3RS, for indication of 0 volt £10 mV,

¢. Set front panei INT TRIG control to B trigger.

d. Set channel B syncbalance adjustment,
AJRI18 for indication of 0 velt :10 mV,

e. Disconnect DVM ground lead from test
point AL10TP2.

f. Connect DVM ground lead to chassia ground.

g. Set sync zero adjustment, A10R22, for DVM
indication of 0 volt £20 mV,

h. Disconnect test equipment.
i. Set Model 1710B front-panel controls to

initial settings.

5-68. 6UTPUT-AMPIJFIER BALANCE ADJUST-

- MENTS, (See schematic 6 and figure 5-17.) The verti-

cal output amplifier is balanced to center the vertical
portion of the display.

Equipment Required: None.

5-69. Perform output-amplifier balance adjustments

as follows:

a. Press front.panel BEAM FIND pushbutiton
switch. .

Adjustments

ABRI

ABC4

ASCE —

ABCT =]

ABR22 ABC13
17108-025-1.76

Figure 5-17. Vertical Ouiput Amplifier Adjusiments

b. Center trance by adjusting balance control
ABR23.

c. Release BEAM FIND switch.

5-70. LOW-FREQUENCY RESPONSE ADJUSTMENTS.
{See uchematlcs 3 and 4; figure 5-15.) Using a 100-Hz
square-wave input, the low-frequency circuit is
adjusted for optimum pulse response.

Equipnfent Required:

Pulse generator
44-in. BNC cable

571. Adjust low-frequency response as follows:

a. Connect output of pulse generator to chan-
nel A INPUT connector.

b, Set Model 1710B front-panel controls as fol-
lows:

Coupling (both channels)............. 500
TIME/DIV (main) ............... 1 mSEC

¢. Set puise generator controls for =~100-Hz 6-
division output display signal.

d. Adjust front.panel main TRIGGER LEVEL
control for stable display.

e. Set channel A low-frequency adjustment
A3RT74 for hest signal response.

f. Connect output from pulse generator to
channel B INPUT connector.

g. Set front-panel VERT DISPLAY control to
channel B,
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Adjustments .

h. Set front-panel INT TRIG control to B trig-
Ber.

i, Set channel B low-frequency adjustment
A3RBSB for best gignal responaze,

j- Disconnect test equipment.
k. Set' Model 1710B front-panel controls to

initinl settings,

5-72. ATTENUATOR COMPENSATION ADJUST-
MENTS. (See schematics 3 and 4; figure 5-18.) The
attenuators are adjusted for optimum signal response
using a 10-kHz square-wave input signal.

Equipment Required:

Pulge generator
44-in. BNC cable

5-73. Adjust attenuator-compensation as follows:

a. Connect pulse generator 50-ohm output to
channel A INPUT connector.

b. Set Model ITIOB front-panel controls as fol-
lows:

VOLTS/DIV (channel A) .............. 1

Coupling (both) .....ociveesriiniinaes 6500
TIME/DIV(main) .............. 10 uSEC

c. Set pulse generator for 10-kHz =0.5V output-
display signal.

d. Set channel A .1V attenuator-compensation
adjustment AlA1C3 for optimum square-wave
response.

e. Set channel A VOLTS/DIV switch to 1
VOLTS/DIV position.

f. Increase pulse generator output to =5 volts,

2. Set channel A 1V attenuntor compensation-
adjustment AILA1C4 for optimum square-wave
" response,

h. Disconnéct pulse generator from channel A
INPUT connector.

i, Connect pulse generator 50-chm output to
channel B INPUT connector.

j. Set front-panel VERT DISPLAY control to
channel B display.

k. Set front-panel INT TRIG control to B trig-
ger,
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l. Repeat steps b through g for channel B
attenuator using ndjustments A2A1C3 for .1V com-
pensation and AZA1C4 for IV compensation.

m. Disconnect test equipment,

n. Set Model 1710B front-pane! controls to
initial settings,

A2AICH
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Figure 5-18. Attenuator Adjustments
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5-74, CALIBRATOR-AMPLITUDE ADJUSTMENT. (See
schematic 17 and figure 5-13.) The calibrator output
is compared visually to a known standard and ad-
justed for exactly —3 volts.

Equipment Required:
DC Standard voltmeter

44-in. BNC cabls
Adapter (HP Part No. 1251-2277)

0
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5-76, Adjust calibrator amplitude o5 follows:

n. Sct channel A VOQLTS 'DIV switch to 0.2V
position,

b. Set chunnel A coupling to DC position.

c. Connect dc standard to channel A INPUT
connector.

d. Set de standard to 3V p-p output.

e. Adjust channel A vernier for display of six
divisions.

f. Disconnect de standard from Model 1710B,

g. Connect CAL 3V output to channel A INPUT
connector.

h. Adjust cal ampl adj A14R51 for 6-division
display.

i. Disconnect CAL 3V output from channel A
INPUT connector.

j. Set Model 1710B front-panel contri's to initial
settings.

5-76. VERTICAL-GAIN ADJUSTMENTS. (See sche-
matic 5 and figure 5-15.) The gain of the vertical pre-
amplifier is calibrated using the CAL 3V output,

Equipment Required:

Test lends
Adapter (HP Model 10110A)

5-77. Adjust vertical-gnin as follows:

n. Using test lead and adapter, connect CAL 3V
output to channel A INPUT connector.

b. Set channels A and B VOLTS/DIV switches
to .5 position. : ‘

¢. Set channel A gain adjustment A3RL for
exactly six divisions of vertical deflection.

d. Using test lead and adapter, connect CAL
3V output to channel B INPUT connector,

e. Set front.panel VERT DISPLAY control for
channel B display.

f. Set front-panel INT TRIG contro} for B trig-
ger.

B. Set channel B gain adjustment A3R28 for
exactly six divisions of vertical deflection.

Adjustments

h. Disconnect test lead.

i. Set Model 1710B front-panel controls to
initinl settings.

5-78, 5-mV GAIM ADJUSTMENTS.(See schematic 5
and figura 5-15.) Vertical-amplifier gain is calibrated
on the b-mV range.

Equipment Required:
DC Standard voltmeter

44-in, BNC cable
Adapter (HP Part No. 1261-2277)

5-79. Adjust 5mV gain as follows:

a. Using adapter und BNC cable, connect the
de standard output to the channel A INPUT.,
b. Setdestandardcontrols for a 30-mV designal.

e, Set Model 1710B controls ns follows:

VOLTS/INMV (both) ....ovovvnvinnns 006
TIME/DIV {main) ............., 1 mSEC
HFREJ(main) ...........connt. engaged

d. Adjustchannel AF o V gun AJR4 for exactly
six divisions of vertical deflection,

e. Set VERT DISPLAY to B.
f. Set INT TRIG to B,
g. Connect dec standard output to channel B,

h. Adjustchannel B6-mV gain ABR27 for exactly
six divisions of vertical deflection.

. Disconnect test equipment,

). Set Model 1710B front-panel controls to
initial settings,

5-80. TRIGGER-RECOGNITION THRESHOLD AD-
JUSTMENTS. (See achematics S and 11; figure 5-19.)
The main- and delayed-trigger recognition circuitry
are ndjusted for optimum triggering over the trig-
gering spectrum.

Equipment Required:

Test Oscillator
44-in. BNC cable

5-19




Adjustments

h-81, Adjust trigger-recognition threshold ns fol.
lows:

n. Set Model 1710B front-panel controls as fal-
lows;

Coupling (channel A) ............... GND

AUTO/NORM.................... NORM
TIME/DIV {main) ............... I mSEC
INT/EXT (main)....... vivssesrensss  EXT

b, Set main trigger sensitivity adjustment
ABRA47 fully clockwise.

¢. Set test oscillator controla for 30 mV ple-pk,
10 MHz sine wave output.
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Figure 5-19. Horizontal Sweep Assembly Adjustments
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d. Connect test oscillator to n ... 2XT TRIG
input connector, :

e. Slowly turn main TRIGGER LE VEL control
from one extreme to other, Note that one sweep
occurs for each direction of rotation,

f. Whileturning main TRIGGER LEVEL contro],
slowly adjust ABR47 counterclockwise until sweep
oceurs for only one direction of rotation of main
TRIGGER LEVEL control,

i Set Model 1710B front-panel controls as
follows:

AUTO/NORM.........ocvvvvv e AUTQ
HORIZ DISPLAY.........covvvs v DLY'D
INT/EXT (delayed) ........... beeres EXT
TIME/DIV (delayed)............ .5 mSEC
TRIGGER LEVEL (main)....... .+ fully ew

TRIGGER LEVEL (delayed) ... midrange

h. Set test oscillator controls for 30 mV pk-pk,
10 MHz sine wave output,

i. Connect test oscillator to delayed EXT TRIG .
input connector.

j. Set delayed trigger sensitivity adjustment
ABRS9 fully clockwise.

k. While turning delayed TRIGGER LEVEL
control from one extreme to other, adjust ASRS9
counterclockwise until sweep occurs for only one
direction of rotation.

1. Disconnect test equipment.,

m. Set Model 1710B front-panel controls to

" initinl settings.

5-82. HORIZONTAL-AMPLIFIER GAIN ADJUST-
MENTS. (See schemalics 10 and 15; figures 5-19 and
5-20.) The horizontal-amplifier gain in both X! and
X10 is ndjusted to a known reference standard.

Equipment Required;

T me-mark generator
44-in. BNC cable

5-83. Adjust horizontal-amplifier gain as follows:

| a. Set Model 1710B front-panel controls as fol-
ows:

Coupling (channel A) ................ 50
VOLTS/DIV (channel A) .............. B
HORIZ DISPLAY......... MAIN INTEN
TIME/DIV (main) .......covevtss 5 uSEC
TIME/DIV (delayed)............ 10 nSEC
DELAY ..coiiiiiiii e e ns 1.00
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b. Using horizontal POSITION control, position
intensified dot exactly on second vertienl-graticule
line,

NOTE

A slight reduction in intensity may be
helpiul,

¢. Set DELAY control to 9.00 position,

d. Using X1 adjustment ABRI48 position inten-
sified dot on 10th vertical-graticule line from left,

e. Set DELAY control to 1,00 position.

f. Repeat steps b through e until intensified dot
is on second vertical-graticule line when DELAY
control is at 1,00 position and is on 10th vertical.
graticule line from left when DELAY control is at
9,00 position,

g. Connect time-mark genecrator to channel A
INPUT connector.

h. Set time-mark generator for 5.us time
matrkers.

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

j» On main-sweep integrator assembly All,
adjv~.. 200-5 us adjustment, A11R33, for exactly one
tire marker per division,

k. Set HORIZ DISPLAY control to MAG X10.

. Using horizontal POSITION control, align
one time marker with first left verticnl-graticule line.

m. On main sweep assembly AB, adjust X10
adjustment, ABR146, until one time marker coincides
with first left vertical-graticule line and ~r. time
marker coincides with lnst right vertical-graticule
line.

n. Disconnect test zquipment.

0. Set Model 1710B front-pane! controls to
initial settings.

5-84. X10 AMPLIFIER BALANCE ADJUSTMENT.
{See schematlc 15 and figura 5-19.) The horizontal
amplifier is balanced so that the display is expanded
about center screen when magnifier is engoged.

E:!quipment Required:

Time mark generator
44-in. BNC cable

Adjustments
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Figure 5-:20. Main Sweep Adjustments

585, Perform X10 amplifier balance adjustments as
follows:

o, Set 'Model 1710B front-panel controls as fol-
lows:

Coupling (channel A) ................ 500
VOLTS/DIV (channel A) .............. b
TIME/DIV (main) ............... 2 uSEC

b. Connect timemark generator to channel A
INPUT connector,

¢. Set timemark generator for 1l-us time
markers.
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Adjustments

d. Set HORIZ DISPLAY control to MAG X10.

¢. Using horizontal POSITION control, center
middle time marker on CRT screen.

f. Set HORIZ DISPLAY control to MAG XI.

g. Using de balance adjustment, ABR163, posi-
tion center time marker to center of CRT screen.

h. Repeat steps e through g switching beiween
X1 and X10 displays until middle time marker re-
meins at center of CRT sereen when maognified.

i. Disconnect test equipment,

j. Set Model 1710B front-panel controls to
initial settings.

5-86. 1, 10, AND %0 NS SWEEP TIME AND LIN-
EARITY ADJUSTMENTS, {See schemalic 10; figures
5-20 and 5-21.) The main time base is calibrated to
a known time standard and the horizontal amplifier
is adjusted for linearity.

Fquipment Required:

Time-mark generator
Two 44.in. BNC cables

A13C8 A13C7 A13CE  A13CE
17108-028-08-75

Figure 5-21. Horizontal-linearity Adjustments

5.-87. Perform sweep time adjustments ans follows:

n. Set Model 1710B front-panel controls as fol-
lows:

Coupling (channel A} ................ 5002
VOLTS/DIV (channel A) ............. 0.5
INT/EXT(main).....cooocvvieerins. i

TIME/DIV (main) ........... ... 10nSEC

b-22
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b. Connect time-mark generator to channel A
INPUT connector. Externally trigger main sweep.

e, Set timemark generatoer for 10-ns time
markers,

d. Turn 10-ne adjustment Al1C4 until one
marker is on each graticule. (Neglect 1st two major
division of sweep,)

¢. Set main TIME/DIV control to 20-ns position.

f Set timemark generator for 20-ns time
markers.

g. Turn 20-ns adjustment Al11C12 until one
marker is on each graticule. (Neglect 1st major
division of sweep.)

h. Set time-mark gencrator for 2-ns time
markers,

i. Center display on CRT using horizontal
POSITION control.

j. Engage MAG XI10 switch,

k. Note whether 2ns sweep is slow aocross
right half of CRT (more than two complete cycles
for every two major division) or whether sweep is
fost (less than two complete cycles for every two
major divisions).

l. If sweep is slow, slowly adjust A13C6 and
A13CB clockwise in 180° increments until linearity
is within 0.5 minor division.

m. Repeat steps k r2d ], a8 necessary.

n. fObserve sweep across left half of CRT. If
sweep is slow, adjust A13CH and Al13C7 counter-
clockwise in 1B0° increments for best linearity. If
sweep is fast, adjust A13C6 and A13C7 clockwise in
180° increments for best linearity.

NOTE

Disregard first 16 ns of sweep.

o, Repeat steps k through n to compensate for
interaction.

p. Set Model 1710B front-panet controls us
follows: :

TIME/DIV (main) ............0. 10 nSEC
MAGX10.......ooovvennes v iearrenns X1

q. Center display.
r. Engage MAG X10 switch.

e
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5. Adjust A1)R39 until one cycle is displayed
every two divisions over insid’ eight divisions (22

" minor divisions).

t. Disconnect test equipment,

u. Set Model 1710B front-panel contrals to

[initial settings,

5-88. CCARSE MAIN SWEEP ADJUSTMENTS, (See
schemalic 10 and {igure 5-20.) The main time base is
ndjusted to a known standard,

Equipment Required:

Timemark generator
44-in. BNC cable

5-89, Perform preliminary sweep-time udjustments
as follows:

n. Connect time-mark generator to channel
A INPUT connector.

b. Sct Model 1710B front-panel controls as
followa:

Coupling {(channel A) ................ 600
VOLTS/DIV {channel A) .............. ;)
TIME/DIV {main} ........ vrares 16 nSEC

¢. Beginning with step 1 in table 5-6, use hori-
zontal POSITION control to set first marker to left
edge of graticule,

d. Adjust A11C4 to place 11th time marker on
right edge of graticule.

NOTE
AllC4 affects other adjustments and
must be adjusted first. Do not readjust
separately.

e. Repeat steps ¢ and d for remainder of table
5-6.

NOTE
Omit first 20 nanoseconds of two fastest
sweep speeds.

Table 5-6. Preliminary Sweep-time Adjustments

Main Time/DIV and
Step Time-mark Generator Adjust
Settings

1 10 nSEC Al11C4
2 20 nSEC Al1C12
3 b5 uSEC AllCl4
4 6 uSEC All1R33
5 b5 mSEC All1R34
5 50 mSEC AllR35

Adjustments
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Figure 5-22. Delayed-sweep Adjustments

5-80. DELAYED-SWEEP TIME ADJUSTMENT. (See
schematic 12 oud figure 5-22.) The delayed time base
is calibrated to a known standard.

Equipment Required;

Time-mark generator
44-in. BNC cable

5:91. Adjust delayed sweep time as follows:

a. Connect timemark generntor to channel
A INPUT connector,

5-23
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Table 5.7, Delayed-sweep Calibration Adjustments
Main Delnyed Time-mark

Step TIME/DIV TIME/DIV Generator Adjust
1 20 nSEC 10 nSEC 10 nSEC AHC2
2 50 nSEC 20 nSEC 20 nSEC A9Cl10
3 1 uSEC 6 pSEC b uSEC A9C12
4 .1 mSEC 60 uSEC 50 uSEC ADR30
b 10 mSEC 5 mSEC 65 mSEC A9R31

b. Set Model 1710B front-panel controls as
follows:

Coupling (channel A) ................ 5011
VOLTS/DIV (channel A} .............. .B
TIME/DIV (main) .............. 20nSEC
TIME/DIV (delayed},........... 10nSEC
HORIZ DISPLAY................. DLY'D

¢. Beginning with step 1 in table 57, use hori-
zontal POSITION control to set first marker to left
edge of graticule,

d. Adjust A9C2 to place lith time marker on
right edge of graticule,

NOTE
AIC2 offects other ndjustments and
must be accomplished first. Do not rend-
just separately.

e. Repeat steps ¢ and d for remainder of table
5.7

NOTE
Omit first 20 nanoseconds of two fastest
sweep specds.

5-92. FINE MAIN SWEEP ADJUSTMENTS. (Seesche-
matic 10 and figure 5-20.) The main time base is
calibrated to a chosen tolerance using the delay
time dinl.

NOTE

These adjustments utilize the accuracy
of the DELAY dial to calibrate the main
aweep more accurately than is possible
using the visual method. These ndjust.
ments must be performed if the differen-
tinl time accuracy specification is to be
met.

Equipment Required:

Time-mark generator
44-in, BNC cable

5-83. Adjust main-sweep as follows:

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

65-24

b. Set Model 1710B front-panel controls as
follows;

Coupling (channel A} ..... Cebreriraes 50O
VOLTS/DIV (channel A),.oovvevisvns. WD
TIME/DIV (main) ......ccov\s .. 20nSEC
TIME/DIV (delayed)............ 10 nSEC
MAGXIO0.......o v e ienas X10
HORIZ DISPLAY........ e . DLY'D
AUTO/NORM........ocovivvennns NORM

c. Set time-mark generator for 20ns time
markers.

d. Set Model 1710B DELAY potentiometer to
1.00 positinn.

e. Using channel A POSITION control, cen-
ter verticnlly ttme-mark display on CRT,

f. Using horizontal POSITION control, set
leading edge of time mork to center CRT graticule
line,

i. Set Model 1710B DELAY potentiometer to
9,00 position,

h. Adjusting A11C12, set leading edge of time
marker to center CRT graticule line,

i. Repeat steps d through h until leading edge
of time marker can be set to center CRT araticule
line with DELAY dial set between 8,96 and 9,04,

J. ‘This completes step 1 in table 5-8. Complete
remaining steps in table by repeating above pro-
cedure for each step.

5-94., VERTICALPULSERESPONSE ADJUSTMENTS.
{See schematic 15 and figure 5-17,) A pulae of known
characteristics (rise time, overshoot, ete)) is applied
and the vertical amplifier is ndjusted so that the
display will resemble the known characteristics.

Equipment Required:

Fast-rise pulse generator,
44-in. BNC cable.
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Model 1710B Adjustments
Table 5-8 Main-sweep Calibration Adjustments

Time-mark Main Delayed Test Limits

Step Generator TIME/DIV TIME/DIV ADJUST Major Div
1 20 nSEC 20 nSEC 10 nSEZ All1Ci2 2,0
2 .5 MSEC b5 uSEC 50 nSEC AlLICH 5,0
Hi G0 uSEC 60 uSEC b uSEC All1R33 5,0
4 5 mSEC h mSEC b5 mSEC AllIRYY 5.0
6 it mSEC 50 mSEC 6§ mSEC Al11R35 5.0

5-95. Adjust verilenl pulse response ns follows;

a, +Connect pulse generntor to channel A
INPUT connector,

b. Set Model 1710B front-panel controls as fol-
lows:

c. Adjust pulse generator output and channel
A VOLTS/DIV contral to obtajn exnctly 8 divisions
of vertical deflection.

' NOTE
Ensure that channel A VOLTS/INV
vernier §s in CAL detent position.

d. Muoke ndjustments shown in table 69 for Ab,

NOTE
If pulse generator being used is specified
for 3% overshoot, da not set adjustments
for less than % since this is effectively
dctuning the vertical amplifier band-
width.

~e. Disconnect test equipment.

Table 5-9. Vertical Adjustments

Ref Effect

Adj\hstment Designation on Pulse

HF1 AGR11 -y

HF 2 ABC6 e P

HF 3 ascs | pe———

HF4 | AsR22 N

HF 6 AsC13 | 7

HF6 | AGCY I\I >

HF Comp | Ascs | P>

f. Set Model 1710B front-panel controls to

initial settings,

5-96. X-Y GAIN ADJUSTMENT, (See schemstlc 15
and figure 5-19.) A low-frequency signal is applied to
channel A and then to channel B, While in the X-Y
mode of operation, channe! B {s adjusted to equal
the gain of channcl A,

Equipment Required:

Test oscillntor
44-in, BNC cable

5-87. Adjust X-Y gain as follows:

n. Connect test oscillator to Model 17108 chan-
nel A INPUT connector,

b. Set Model 1710B front-panel controls as fol.
lows:

VOLTS/DIV (channels Aand B)......, .1
VERT DISPLAY and
INTTRIG............... XY operstion
Coupling (channels A and B)......... flGH
HORIZDISPLAY..........oventeven. XY

¢, Set oscillator output for approximately 100
kHz.

d. Adjust oscillator output for exactly 6 divisions
of Y-axis deflection.

e. Disconnect oscillator frum Model 1710B
channel A INPUT connector.

f. Connect oscillator to Model 1710B chan-
nel B INPUT connector.

g. Set X-Y gnin adjustment ABRIJIS for exnctly
6 divisions of *" axis deflection,

h. Disconnect test equipment,

i. Set Model 1710B front-panel controls to ini-
tinl settings,
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Adjustments

5.98. X-Y PHASE ADJUSTMENT, {Se¢e schemalic 15
end flgure 5-19.) A 1-MHz signal is applied and the
amplifiers are matched for less than 3° of phase
shift.

Equipment Required:
Test oacillator
44-in. BNC cable
Two 9-in. BNC cable
50-ohm power divider

5-99. Adjust X-Y phase as follows:

n, Connect oscillator to both channel A and
channel B INPUT conncetors using 60-chm power
divider.

NOTE

Cuble lengths from TEE connections to
channel INPUT connections should be
ns short as pessible and of the same
electrical length.
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h. Set Model 1710B front-panel controls ns fol-
lows:

)
Coupling (hoth channels),............ 500
VERT DISPLAY and
INTTRIG ......vrvvnens X-Y operation
VOLTS/DIV (both channels).......... 05
HORIZ DISPLAY ......oovovivivnvnns X.Y

¢. Adjust oscillator output for 1-MHz, =GHi)-
mV p-p.

d. Turn X-Y phase adjustment A8C45 until
ellipse most resembles straight diagonal line,

e. Disconnect test equipment.

f. Sot Madel 1710B front-panel controls to ini-
tind settings,
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Moldel' 17108 ! Performance Check

- o BEREFORMANCE CHECK RECORD

MODEL 1710B
Instrumen Serfal Number e, Date
Check ‘ Specification Measured
DEFLECTION FACTOR ‘ CHA CHB
006 VOLTS/DIV 6 div 22% (£.12)
.01 VOLTS/DIV : b div £2% (£.1)
02 VOLTS/DIV 5 div 29 (t.1)
06 VOLTS/DIV 6 div 22% (2.12)
.1  VOLTS/DIV 5 div +2% (¢.1)
.2  VOLTS/DIV 5 div 2% (1.1}
5 VOLTS/DIV 6 div 24 (¢.12)
1 VOLTS/DIV ' b div £2% (:1)
. 2 ' VOLTS/DIV : 5 div 2% (1,1)
65 . VOLTS/DIV 6 div 2% (£.12)
Chunnel A vernier . ' < 2.4 div
Channel B vernier . < 2:4 div
CAILIBFIATOR
Arcuracy ‘ IV 1% -
Frequency = 1kHz
. Z-AXIS BLANKING
CRT blanked + BV input
BANDWIDTH ]
Channel A bandwidth _ = 4.2div
Channel B bandwidth > 4.2 div
Channel A bandwidth .005 range > 4.2 div
Channel B bandwidth .005 range . » 4.2 div
TRIGGERING .
Muin Internal Triggering (100 MHz) (V)
Main Internal Triggering (200 MHz) (V) —
Main External Triggering (100 MHz) )
Main Externnl Triggering (200 MHz) (V)
Delayed Internal Tyiggering (200 MHz) (v)
Delayed External Triggering (200 MHz) {v)
TRIGGER LEVEL RANGE _
Main Trigger Level (+) )
Main Trigger Level (—) ()
Muain Extcrnal Trigger Level (+) 1V
Main External Trigger Level (—) -1V
Delayed Trigger Level (+) - : ' )
.Delayed Trigger Level (—) )
Delayed External Trigger Level (+) | o wv
De_laye_d External Trigger Level (—) -1V
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Performance Check Model 1710B

PERFORMANCE CHECK HECORD (Cont'd)
MODEL 1710B

instrument Serial Number

Date

Check

Speciﬂcétion

-

Measured

‘COMMON MODE REJECTION

Channels A and B (6 MHz)
Channels A and B (50 MHz)

< | minor div
< 1.1 div

SWEEP TIME ACCURACY ’
Main TIME/DIV
10 nSEC

20 nSEC
60 nSEC

over 10 div 3%
{with* 1div)

.1 uSEC
.2 uSEC
.5 uSEC
uSEC
uSEC
uSEC
uSEC
uSEC
uSEC
.1 mSEC
2 mSEC
.6 mSEC
mSEC
mSEC
mSEC
mSEC
mSEC

S oo~

(=l

1
2

Over 10 div £2%
(within .2 div)

* 50 mSEC
.1 SEC
2 SEC
.0 SEC

Over 10 div 3%
(within .3 div)

" Delayed TIME/DIV

10 nSEC
20 nSEC
60 nSEC

Over 10 div 3%
{within .3 div)

fiE, ™ = ™ e N EE R e o e EE W R T W VR e A e e e W e e e W e e we
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Model 1710B

PERFORMANCE CHECK RECORD (Cont'd)

MODEL 1710B
Instrument Serial Number

. Date

Performance Check

Check

Specification

Measured

Delayed TIME/DLV (Cont'd)

1 uSEC
2 uSEC
.5 uSEC
uSEC
uSEC
uSEC
uSEC
uSEC
uSEC
.1 mSEC
2 mSEC
b mSEC
mSEC
. mSEC
mSEC
nSEC
mSEC

850‘”@-—-

Over 10 div 2%
‘within .2 div)

)

'DELAY JITTER

Delay Jitter

<1 div

DIFFERENTIAL TIME MEASUREMENT

Dial differential

8 0,050

RISE TIME

Channel A rise time
Channel B rise time
Chuannel A nse time (.005 range)
Channel B rise time (005 range)

< 1.7 ns
< 1.75 ns
<2.ins
<23 ne

5-29/(6-30 blank)
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Model 17i0B

8-1. INTRODUCTION.

SECTION Vi

REPLACEABLE PARTS

6-2. This section contains information for ordering
replacement parts. The abbreviations used in *he
parts list are describea in table 6-1. Table 62 lisis
the parts in alphanumeric order by reference des-
ignation and includes the manufacturer and manu-

factuier’s part number. Table 6-3 contains the list

of manufucturers’ codes,

¢-3. ORDERING INFORMATION.

b

C.

d.

Replaceable Parts

Inetrument medel m;d serial numbher.

HP bért number nf item({s}. ,

Quantity of pari(s) desired,

i

o

Reference designator of part(s),

the following information:

6-4. * To obtain replacement parts from Hewleit-Pack-

ard, address order or inquiry to the nearest Hewlett-

Packard Sales/Service Office and supply the follow-

ing information:

6-5. To order a part not listed in the table, provide

a. Instrument model and serial number.

b. Description of the part, including function

¢. Quantity desired.

Table 6-1, Abbrevintions for Replaceable Parts List

and location in the instrument.

ASSY
8D

CAR
ccw
CER
CcMO
COAX
COEF
COMP
CONN
CRT

" DEPC
oT
ELECT

ENCAP
EXT

FET

FH
FILH .
FXD

GE
' gL
GRD

AMPERE({S}

H HENRY{IES)
ASSEMBLY HG MERCURY
HP HEWLETT-PACKARD
BOARDIS) HZ HERTZ
BINDER HEAD v
BANDPASS IF INTERMEDIATE FREQ.
IMPG IMPREGNATED
CENTLIID?) INCD INCANDESCENT
CARBON INCL INCLUDE(S)
COUNTERCLOCKWISE  INS INSULATIONIED}
CERAMIC INT INTEANAL
CABINET MOUNT ONLY
COAXIAL K KILG (103
COEFFICIENT KG KILOGRAM
COMPOSITION
CONNECTORI(S) ] POUNDISH
" CATHODE-RAY TUBE LH LEFT HAND
CLOCKWISE LIN LINEAR TAPER
LOG LOGARSTHMIC TAPER
pect 1ot LPF LOW-PASS FILTERIS)
DEPOSITED CARBON  LVR LEVER
DOUBLE POLE
DOUBLE THROW M MILLH 10T}
MEG MEGA {106)
ELECTRCLYTIC MET FILM METAL FILM
ENCAPSULATED MET OX  METAL OXIDE
EXTERNAL MFR MANUFACTURER
MINAT MINIATURE
FARAD(S) MOM MOMENTARY
FIELD-EFFECT MTG MOUNTING
TRANSISTOR'S MY MYLAR
FLAT HEAD '
FILLISTER HEAD N NANQ (10') .
" FIXED N/C NORMALLY CLOSED
NE " MEON
GIGA [10% N/O NORMALLY OPEM
GERMANIUM NOP. - NESATIVE POSITIVE
GLASS,, . ZERO IZERO TEMPER-
GROUNDED ATURE COEFFICIENT)

NPN
NSR

0BD

OH
ox

PF
PHL
PIV

PNP
P/O
PORC
POS
POT
P-P
PRGM
PS

RECT
RF
AFI

RH

RMO
RMS

NEGATIVE-POSITIVE-

NEGATIVE
NOT SEPARATELY
REPLACEABLE

ORDER BY
DESCRIPTION
OVAL HEAD
OXIDE

PEAK

PRINTED (ETCHED)
CIRCUIT{S)
PICOFARADS
PHILLIPS

PEAK INVERSE
VOLTAGEIS) ,
POSITIVE-NEGATIVE
POSITIVE

PART OF
PORCELAIN
POSITIONIY
POTENTIOVETER(S)
PEAK.TOPZAK
PROGRAM
POLYSTVRENE
PEAK “'ORKING
VOLTAGS

RECTIFIER(S} '
RADIO FREQUENCY
RADIO FREQUENCY
INTERFERENCE
ROUND HEAD

OR

RIGHT HAND

RACK MOUNT ONLY

RWV

$B .
SCR

SE
SEC
SECT
Sl
SIL
SL
5P
SPL
ST
STD

TA

10

TFL
TGL
THYR
L
TNLDIO
TOL
TRIM

v
A
VAR
vDCwW
w

w/
wiv

w/O

ROOT MEAN SQUARE WW

AEVERSE WORKING
VOLTAGE

SLOW-BLOW
SILICON CONTROLLED
RECTIFIER
SELENIUM
SECONDIS)
SECTIONI(S)
SILICON
SILVER

SLIDE

SINGLE POLE
SPECIAL
SINGLE THROW
STANDARD

TANTALUM

TIME DELAY
TEFLON

TOGGLE
THYRISTOR
TITANIUM
TUNNEL DIODE(S)
TOLERANCE
TRIMMER

MICRO {10°%)

VOLTS

VARIABLE

DC WORKING VOLTIS)

WATT(S)
WITH

"WORKING INVERSE

VOLTAGE
WITHQUT
WIREWOUND
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Replaceable Parto T ' Model 1710B
4 . '
1
: | !
- ! | 1
i . '
1
¥
COMMON HARDWARE LIST
; : 3 . Mir
Reference o pare Number| Oty Description Code | Mir Part Number
Designaticn = J cade
Hi 2380 0201 L] SCAEW ACH 837 5N LG PAN HD POII 28480 2360 0201
HZ »1o0n 2 SCAEW MACH 32 . 751N LG PAN HD 28480 25100111
H 00010 8 WASHER-LOCK .12iN-D, 275 IN QD 04713 MAS2200F 0T
He 2200014 H SCREW MACH 4.40.312 1N LG PAN HD 480 22000141
HE 2060-019Y L) WATHER SH)\DAR (0. 4 114INID .21 INOD 28430 W00
- HB T600197 2 SCAEW MACKH &-32 375 IN LG PAN HDY 28480 2300107
H} 21900048 [} - WASHEA-LOCA HLUL NO. 8 .T4Y IN- ID ?Jﬂ INQD /480 2190 0045
4] 24200003 2 NUT-HEX-DBL HAN 8 32-THD 004 T 7480 2420 0003
HE . 0100012 4 SCREWSET 833,125 IN-LG SMALL CUP PT 28480 2000 0022
H10 17000143 3 SCREW MACH 4—!‘0 A73IN LG PAN HD 28480 2000143
M1 22000103 » BCAEW MACH 4 &) 26,1.LG PAN HO 78480 F2000103
H12 i 3050 0066 4 ‘YASHER FL MTLE NO. £ 147 IN 1D 375 IN OD 050
H1) 21900004 ] WASHER LOCK EX" T N, 8 141IN D 32 INOD mine 1804 00
H14 T¥00135 3 BCAEWMACH 8121 5IN{ G PANHD 2300 0125
HI5 1400-0000 1 WASHER: AUBBER 5.8 IN (D asD
H18 21900037 1 WASHE R LOCK INTLY . B129N-10 788 IN QD 18188 1224 08
M7 20000008 ¥ NUT-SPECIALITY 172 34-THD 126 THX 688 0D 20480 -0038
H18 NEG0215 2 WASHER FL MTLC NO, 4,117 'N-1D .25 1N QD 28480 060 0235
HI9 2100 00X R4 WASHE A LOCK FLGE Nt 4 115N 1D 173N DD 20480 21900030
H20 0300 1812 -] TERMINAL, SLOA LUG, J"B SCR ,37%/.100 Te083 741314
W 20500043 18 NUT-HEX DBL CHAM 18 M2 THD Ofd 7HK N 2%-28200
Hz2 2000107 T SCREW-MACH 440 37%IN- \G PAN HD 480 107
HI3 }160138 4 SCREW MACH 8 32 3 IN-LG AN HD PO2 28480 21000
H24 0600152 L] WASHER-SHLOR NN.B VI INID ASBIND 440 WE00182
H2S - 60007 L] WASHER-FI. MTL CNO. B.ISIMNID 438 INQ 2480 WEG00N
H28 NG00t L WASHER LOCK HLCL NO. B .1CO IN 1D 807 INOD 8480 21900012
WY 2080 0001 4 NUT REX-DBL CHAM 8 X2.THD 136 THi . 344500 28480 000
H 04000010 ] GROMMET:VINYL O, INID 0BD
HI9 21000007 2 WABHER LOCK INTL TNO. 8. l‘l INID )‘8 INOD bkl 1008 00
HX) X2000187 4 SCAEW MACH 440 ,376-N-LG 82 LEG FL- 2000187
Hat Y200 000, [} 1 NUT HEX DAL CHAM 4 43 THD 082 THK 28ABC 2260
HI2 08340219 .} SCAEW-TPG 832 .7%IN LG PAN HD FOZ\ M480 a4 G170 .
H13 21000102 2 WASHER-LOCK INTL TNQ. 7/18 472N 1D b4l ] 12201
MM ‘ OnJs 2 NUT HEX DBL CHAM 15/32 32.THD 078 THK
HA 211900084 L] WASHER LOCK INTLY NO. 1.4 258 IN-1D 408 1N (0D 7888 1314 06
HXS 20600072 J NUT HEX DSL CHAM /4 32-THD 042 THE 2.l LAl 1]
HI? 03650 1 TERMINAL, SLDR LUG, 1/ 5CR, . 2%1.003 13134 943
W 03600024 3 TEAMINAL, SLDR LUG, 18 5CR, .30 082 508 M0 )
HX9 21900018 5 WASHER lOCK INTL T 277N |D 507 IN OO 18180 192002
H40 0 ] WASHER FLMTLCKO. 7/16 BINI1D 78 INOD 79480 J060 0060
H41 3500117 4 SCREW MACHPJ?J?B-W-LGPAN HD 840 0017
]
1 1

6-2

b

H

Figure 6-1.' Chassis Purts Identification (Sheet ! of 2)

b



Model 1710B

H31

Hi9

MP35

1T108-031-03-T8

H11

Figure 6-1.

Chassis Parts Identification (Sheet 2 of 2)

63




Replaceabie Parts : Model 1710B

MP49,1,11,20

SEE VIEWA

AlR1

OHEOD
B

)

b

oo
A
N

00

E\)L
\

/ ot
239%

3
T

|

| '

| | ¢
17108-032-00-7¢

Figure 6-2. Front/Rear Panel Component Identification




> ModdlmoB ? Replaceable Parts

Table 6-2 Replaceable Parts :
' aferen o as Mitr
Reference o oot Number Qty : Description Code | MIr Part Number
- Designation =
: AL ATNoEM00 ATTEMUATOR ASSY, CHANNEL A 8450 0111063400
A2 °| 10EM10 ATTENUATOR ASSY, CHANNEL B Ba) M08}
A) 011080682 BOARD ASSY, VEATICAL PREAMPLIFIER 28400 Q171066552
M 108180 CABLE ASSY DELAY LINE 28450 a8
AS M rossE BOARD mf VERTICAL OUTMT 20480 Q1720 65538
' A8 17208854 BCARD ASSY, INT TRIGGER SWITCH 8450 0172086504 ;
AT N708080 , BOARD m'f VERTICAL DISPLAY SWITCH 28430 01720 88525
A3 0172080520 BOARO ASY HORIZONTAL SWEEP 8480 01720 8860
A9 Q112080247 BOARD ASSY, DELAYED SWEEP SWITCH 28400 01770 66547
Al0 : 0172088828 - BOARD ASSY, HORIZONTAL DISPLAY SWITCH 28480 - Q172085628
Al 0172060848 IOARD ASSY, MAIN SWEEP SWITCH 28480 01720688548
A2 0172080829 BOAR| m\". HOLDOFF/COM®ARATOR 20480 120665620
Al - 0YT088837 BOARD ASSY, HORIIONTAL QUTIUT 28480 88837
E A4 a1 12088833 BCARD mf. GATE 28480 QNT2086833
O AlB 0172080512 . . BOARD ASSY, Hm 20480 072066832
Al 0000-08 17 ASSY: HV, MULTIPLIER {(NOT REPAIRABLE} 28480 0080-0117
A7 0172088528 BOARD ASSY, LVPS 28480 0172050528
. DSt 40000 1 LAMP, GLOW 08806 ANSIG28
Ds2 DELETED
[+ %] . DELETED
D54 19000324 < I PHOTO- DEVIC! fe]te] V’SHL LT EMTR 2000w PO 28480 1900-6324
D3s 19000324 PHOTO-D CE 0i0 LT EMTR 200MW PD 8480 19600324
oss 1900-0024 PHOTO- UEVI(-E 010 VSUL LT EMTR 200MW PD 28480 19900324
El 15100038 1 BINDING-PQST; SINGLE 1/4-32 * 28480 1510003
k2 03400614 t INSULATOR, TH’&NS!STUH 12103 4377-2
F1 21100304 1 FUSE: 1.8A 200V 5LO-BLO 11400 MOX 3-1/2A
3 1280-0118 ] CONNECTOR-COAX, BNC, BOOHH FEMALE 57112 02841
J2) 1260-0118 CUNNEC'TORWAX,I c. 50 OHM FEMALE N2 303841
9 12600118 CONNECTQR COAX, BNG, 50 OHM FEMALE 9612 W34
-V}, 124500118 CUNNECTOR-COAX lNC,GOOHM FEMALE oEI12 30384 1
L K . 12600118 CONNECTOR-COAX, BNC, B0 OHM FEMALE 05712 203941
. » 12500118 ' CONNECTORCUAX BENC, WOH“ FEMALE o2 03841
I 57 12%1-073 i CONNECTOQR: JF 28480 1281-2012
Lo o 1251-3201 CONNECTOA: IF 28480 1251.3201
L1 50000426 ) COIL: ALIGNMENT 2 AX)S 28480
L2 00191-88004 1 COIL! ALIGNMENT, Y AXIS 8430 0010186004
N WPl 0702787 2 KNQ8, VQLM 28480 Q2147
MP2 0114067402 1 KNNB, MA) E 28480 0V740 87402
MPy 0172067403 1 KNOB UEUYED SWEEP 28480 0172087403
MP4 43 1 SHAFT ASSY, MAIN SWITCH 28480 ANT063103
mMrs ' 01172001207 1 BRACKET, FOCUS 8480 0172001207
HPE 1720006803 T SHIELD, SCALE LLUM . 28480 ° 0172000603
"y 11400026 1 COUNTING. DISPLAY, TURNS DIAL 10 TURNS 28480 1140000
M Q7200410 1 BRACKET, DELAY LINE 28480 0172004100
MP 80458 T LENS ASSY 28480 B060-0481
MP1D . 1+ 1 KNOA, CONC, RND {FINE) 28480 03700083
MPT EO40- 7808 2 LEVER, COUPL 28480 50407508
Mr2 03701008 2 KNOB, EASE 'TR A78 IN, JGK, GI 28480 0370
Mr3 QG110 ] KNQH, BASECONC PIR, 5 N, X, 20480 03101100
‘1 ] - MPI4 0370 3 PUSHBUTTON, HGHAYS’ 8480 0
[l l] 03702630 4 PUSHBUTTON W'LLO\"GﬂN 28480 KN
MP1S 40400814 1. 'lz!l.lol.lvg BLACK 28480 4040-0814
My BO40-8881 ] 28480 BO40 L84t
! MPI8 E040- ] ’OOTK REAR 28480 50405882
‘MPIR 8020-8743 1 SPACER, DlAi. I.IFTCOUPLING 20480 0201456
WP20 50200744 1 SPACER, DIAL, RIGHT COUPLING 28480 3744
NP2 CITO1-04108 ] COVER: CR 28480 0170104108
0171004100 ] COVER: TRANSFORMER 2480 No04t03
] M1 71000208 ) PANEL, FRONT, FINISHED 28480 0171000208
. MP24 172000212 1 PANEL, REAR ) 28480 0172000212
| i
NP5 072004102 1 SR, TOP 2280 172004102
M8 0112004100 1 WVIR.HOTTOM ! 18480 172004100
NP7 0172004104 1 BRACKET, GATE/HV 20480 0172004104
MP2S . 7004108 1 CRACKET VEATICAL OUT’UT ; 20482 8172004108
+ MPFY ' 0172004100 1 COVER, HV 480 0372004108
- MNP0 017202060t ! FRAME, FRONT 2480 0172020509
B P C1720- 20502 ] FRAME, REAR 29480 0172020002
M2 M7202320 ] IXTlNOEH SWITCH 28430 1 12G-2220
My 712023704 2 RAIL, SIDE 28480 0172022101
3 P HT01I08 1 SHAFT, MAIN S\\'!l' INNER 28480 0172023708
[ N70-H410 ¥ SHIELD, SAF!TY CRT 28480 0172024100
' MPR ' N0 ¥ SUPPOAT,CA T CAMERA 28480 QI720:24702
3 MNP 2 GEAR, H OLE 28480 20208703
] S040-0515 1 ASSY, HANDLE 28480 BO40-0518
MR 0172080801 1 SHIELD ASSY, CRT 28480 0172060601
MP4Q Q172080101 1 DECK, MAIN 28480 172080101
MP4Y o7oM» X BEZELL PUS"BUTTON KNOB M GRAY 50 28480 0020
| MPA2 QN-1000 ? - KNOH. BASE, JADEB AY 28480 0370-1009
. M43 01072801 ] 2480 n!’mm|
W“' N7001208 § IH‘CKET CHT LEFT REAR AND RIGHT REAR 20480 173001200
13

a0 o ' See introduction to this section for ordering information

! ’ . B 1 6-5




Replaceable Parts Model 17108
Table 6-2. Replaceable Parts (Cont’d)
Reference [0 port Number| Qty Description s | Mitr Part Number
Designation
e aaosn 13 PUSHBUTTON, LEGAL BLU, 5O 28480 mroo0en
] 5O40- 7608 ] PLATE CRT Sm {34 g 5040 7848
MPEY 018022201 ] COUPLER: BAL SHAFT 2845) 0182071200
MP4A 5040 5542 1 CORE DlAl TIMEDIY 20480 E040 5042
012087408 2 KNOB, CONCENTRIC 28480 Q1720 67406
1
MPSD X0 8TH 2 RING, HANDLE 2430 5020-87M4
MPE 1 14000534 1 CLA* HOSE; 237014 3} W STL 28480 14000634
MPS2 BOA0 0458 A HEADER I.AH 28480 8060
MPS) 0172081801 t SWITCH, ROTOR MALE 28480 0172081901
MPE4 0172061902 1 NITCH ROTDH FEMALE 28480 0172081902
WPES 0172081000 ) SWITCH, ROTOR, FEMALE 28480 0172081903
MP5S m?mmu 1 SWITCH, ROTOR, FEMALE J8480 0172081904
MPSY 80400618 ] mV!R,' L WABG 50400518
MPEE 00180-00106 1 CLIM: GROUND 28450 0018000106
MPED 0264001 ] ROLDER; TUBE 284890 0122042501
MPS0 LETED
MPEY ] QECAL CORE, TIME/DIV DIAL 28480 172000100
MPE2 Y20 20803 ] HEAT EINK 28480 03500084
MPE3 0172023708 1 SHAFT, EXTENSION 28480 172023706
MP24 E040-0611 2 CAP, TRIM 28480 BO4O-0613
MPes 15400292 POUCH, ACCESSO 4 28480 0202
MPES 14900840 3 CLAMF RETAINER RAING: LED MTG; 27N 28480 1400-0640
MP87 1400-0047 3 CLAMF CLIP-LED PANEL MT; BLK POLYP 28480 1400-0647
MPE8 0510-0815 ] RETAINER RING, . JADIA, NIPLT BECU 268480 05100515
MPSQ . 1800-0218 } COUPLER: soLp’ 28480 15000115
MPIOQ 1480-0804 2 SPRING: COMPRESSION; CYLINDER 20480 14600694
MPZ1 0370-1060 KNQB: 6LWE BLACK 28480 8370-1000
MP22 10115-22701 FILTER: CONTR AST 28480 1011522701
Pt 1251.4070 1 CONNMECTOR, AC PR, HP-Q MALE FLANGE 82380 FACIOY
ar quocm 1 'I:HANSISTOH NPN 5i I’D-BS EW FT=4MHZ 78480 1854 0320
a2 181 1 TRANSISTOR HPN 5l PO=21W FTI0MHZ 28480 16540330
Qa 18654-0737 1 TRANSISTOR, NPN, 5| 20480 1864 0727
a4 18540370 3 TRANSISTOR NPN INE204 ) Ph=1.6W Qs INE284
o] 1854-0070 TRANSISTOR NPN 285294 81 PD=+1.8% 02735 ING204
as 1854.0070 TRANSISTOR NPN 2N5294 51 PD=1.BW 02735 INB2G4
R1 21000885 ) RESISTOR: VAR, CONT, BM 20% CC (FOCUS) 71500 MCOIEL 2HY
A2 11000683 1 RESISTOR: VAR, CONT, 10K 10% CC [INTENSITY) 71500 MODEL 2
R} 2100-338% 2 RESISTOR: VAR, CONT, 2K 20% CC {VERT POSITION 28480 2100-3388
R4 2100-33058 RESISTOR: \Mﬂ CONT K 20% CCIVERT POSITION 28480 2100-2388
RB 0847-331% 1 RESISTOR; FXD; '130 OHM 10% 5W CC on EBIIN
RS 08841221 RESISTOR; FXD; 1.2¢ 10‘.25WCCTUBULAR o821 [w:Yprd]
R? 1001443 1 RESISTOR: VA R CONT, BOK 2% WW (DELAY} 2100-1441
RS 21000880 1 RESISTOR: VAR, 100K MSPSTW {TAIG HOLDOFF) 1000840
RE@ 0684-1001 2 RESISTOR; FXD; 100HH 10% .25W onn CB81001
R10 0884-100% RESISTOR; FNO ?DOHM 1o .HWCC onn ca00
R1t 0870488 RESISTOR; FXD; M 1K li.l?ﬁ\’l‘ F TUBULAR 24548 CA1BTOBINF
R12 21000827 1 RESISTOR: VAR, 100K, CW 5W (SWP VERNIER) 78480 21000827
R13 HOO3014 1 RESISTOR: VAH CNTRC, 201720 20% (HORI2 POS)H 28480 21002014
Ri4 0 2 1 RESISTOR: VAH 0K X0 SPST SW DLYD TRIG LEVEL) - 0 2100-0062
R1& 21030081 1 RESISTOR: VAH,WNT,MMCC IMAIN TRIG LEVEL) 71560 MODEL 2
R18 2 RESISTOR; FXD; 10 OHM 10% .1 25W CC ann BRI
R1? 2608- 7008 RESISTOR; FXD; 10 OHM 10% .128W CC ann 881901
R18 0878211 1 RESISTOR; FXD; 829 OHM 10% BW CC anan Eamn
R1g 0887-2901 ] RESISTOR; FXD; 39K 10% 5W CC TUBULAR onn £829)Y
R0 1003387 RESISTOR: VAR, 8K CC 5w {SCALE ILLUM} 2100-3397
R21 DIST-0404 HESISTOR; FXD; 100 OHM 1% 126W F 24548 Cl-'ffB-i'DlDi-F 1
212? 0308-7196 [H'fASRISTOFR l;oﬁ' OHM 2% ,126W (FACTORY SELECTED) 28480 0408-1108 i
: 82 31010828 1 SWITCH: SWSL 2 8EC 2 POS (POWER SELECT) 8480 3!0!“25
n H00-M10 1 TRANSFORMER, POWER 28480 1003410
Vi 50834062 1 CRT, P1Y - 28430 £23.4087
wi 0NM20EN 1 CAILE UNSHLD JCOND 18ANG 0603 KH 142
w2 01720481822 1 CABDLE ASS 28480 0172081022
wl Hroaen 1 CABLE ASSY HORiZONTAL INPUT 26480 77081923
w4 017208184 1 CABLE ASSY, HORIZONYAL OUTPUT 28480 0172081824
ws 017206189 1 CABLE ASSY, CRT BASE 28480 Nr08189
vis ' 0372061008 ] CABLE ASSY, CRT NECKPINS 23480 0172081506
XK1 14000084 T HOLDER: FUSE 28480 1400-0084
v B040-7840 ] SOCKET, CAT 28480 BO4A0 7840
{PART OF W&} '
’ ‘| .
!
1
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Table 6%, Replaceable Parts (Cont'd)

Replaceable Parts

Fast Mir
Reference |p pare Number Qty Description Code | Mfr Part Number
Designation ‘ ode
Al 0111083400 ] ATTENUATOR ASSY, CHANNEL A 18480 0171063400
AtAL 0172086544 1 BOARD ASSY, CH A ATTENUATOR [PARTS NOT LISTED 480 01720 56644
ARE NSA-REFER TO SECTION VINL)
AR 21000084 2 RESISTOR: VAR, BK 10%.5?5‘[5“‘ [VEANIER} 28480 2100 0664
AIR2 0608-3132 2 RESISTOR; Fx0; 261 OHM 1'% 1/8W 8480 05082132
ATAIQY 5OBO BARY TSTR: MATCHED PA- IHCLUDES AZANQN (NOT P/O Ah\'- 28480 BOA0 0ea1
ORDER SEPARATELY,)
AJATQ2 18540638 10 TRANSISTOR NPN 51 TO82 PD=360MW 28480 1654 0630
| AIAIGT 1AB4-0532 2 TRANSISTOR NP 51 PD~180MW FT=4GHZ 25403 BFR 81
ALATRI 00688433 4 RESISTOR; FXD; 100 OHM 1% .25W F TUBULAR 28480 0506 8433
AWAIR2 . D98 5423 RESISTOR: FXD; 100 OHM 1% . 26W F TUBULAR 28480 O5oe 8433
A2 0171063410 ¥ ATTENUATOR ASSY, CHANNEL B 28430 MoaM10
AZAY ' 0172088045 1 BOARD ASSY,CH B ATTENUATOR IPARTS NOT LISTED 28480 01720 86545
ARE NSR-AFFER TO SECTION V
AR 21003453 1 RESISTOR-VAR 2.5K/BK 10% DPST SN 8480 21003463
A2JRZ 0508-3132 RESISTOR; FXD; 11 OHM 1% 1/8W 20489 0608-3132
A2AITD ’ TRANSISTOR: MATCHED PR (P/O AVAIQN)
A2A1Q2 1854-0824 TRANSISTOR NPN 51 TO 92 PO~350MW 28480 1854 0636
AZAIQD 18540032 TRANSISTOR NPN 51 PD=180MW FTr40H2 25403 8FRA 01
AZAIRY 0598-6433 RESISTOR; FXD; 100 OHM 1% .26W F TURLLAR 18480 0608 8413
ATAIA2 0808-0412 RESISTOR: FXD; 100 OHM 1% .25W F TUBULAR 3440 0606 8433
A Q171066552 1 ”Ai:l |D ASSY, \ EAT FAEAMPL {DOES NOT INCLUTE 8480 0171066562
At 018302%) CAPACITOR; FXD; TUF 120% 50 WVDC TASOLID 54280 1500 106X DO50A2
AJC2 01830197 CAPACITOR; FXD: 2.UF £10% 20v0C TA 54280 1ELO 126 XBO20A2
ﬁi 01803470 %;A&;wn JFXD; QIUF +80-20% BOWVDC 28480 0160 3470
AJCE 01400106 CAPACITOR; FXD; 160PF 5% 300WVDC MICA mas RDOMIEF151J3C
AJCE 0121 0467 CAPACITOR: VAR CER 3.08.0 PF 100WVDC 13947 BiT00G30A
AT 01603847 CAPACITOR, 22PF +5% 100WVOC 78480 01002647
21400160 CAPACITOR; FXD; MICA 30 PF B‘ 72138 AOMIBEIOMIIC
01430100 CAPAC‘TOR FXD; MICA J0PF T8 ROMIBE3G0J3C
A3C10 01400168 CAPACITOR; FXD: 180PF 6% mﬂc MICA 136 ROMTEF 153 13C
AX NOT USED
© AICI2 0180-470 CAPACITOR; FXI: O1JF +80-20% SowvDC o] 0160470
AJCII 01800220 CAPACITOR; FXD; IUF #20% EOWYDC TA SOLID 56280 1500106 X00€0A2
ACI4 01800220 CAPACITOR; FXD; 1UF 120% BOWVDC TA SOLID 64280 1800 106X DO50A 2
AJCIS 0180-0220 CAPACITOR; FXD; 1UF $20% S0WVDC TASOLID i Fail: 1500 106 X0060A2
AJC18 0180-0220 CAPACITOR; FXD; 1UF 320% 5OWYDC TA-50LID same 1800 106 X0050A2
AlC1? 0180:92X) CAPACITOR; FXD; tUF +20% B0WVDC TA-SOLID 54280 1800 105X0050A2
AJC18 01800228 CAPACITOR, F X0 22UF 1 10% 18WVDC TAS0LID 58280 1800 T283801882
AXC19 )] CAPACITOR; FX0; 2IUF « 10% 18WVDC TAS0LID 56289 1800 2280001682
A3C20 Q1803448 CAPACITOR; FD; 270PF +10°% 1000WYDC . 78480 Q100 3445
AX) 01800229 CAFACITORA, FXD. 33UF 210% 10WVDC TASOLID 50269 1500342901082
AIC22 Q1900228 CAPACITOR; F XL 22UF 110% 16WVDC TASOLID 56260 1800 220X 001582
AXCY) 0100228 CAPACITOR; FXD; 22UF 110% 15WVDC TA-50LID 56289 15002J0X901502
AXC24 01803444 CAPACITOR; FXD; 2200F 2 10% 1000WVDC 01603448
AXS 01800229 CAPACITOR: FXD; 3IUF N“ 10WVDC TA S0LID -k 1500336X901082
m’?ﬁ 01803448 CAPAGCITOR; FXD; 1000PF 1 'y 1OOOWVDC 28480 0150 3448
AX 2} 031003802 g:{:ggg)“; FXD; 150PF £10% 100WVDC mago 0180-2502
AXCT9 0180 2204 CAPACITOR: FXD; 100PF 5% JOOWVDC MICA 72138 ROMIBF10TRIC
AXCR1 1901-0040 RIODE: SWITCHING, 3% MAX ¥ RM EOMA, 19010040
AXCR2 1001 Q040 DIODE: SWITCHING, 30V MAX YRM 50MA 28480 1801 D040
axﬂ: BOBO-0A42 DIQDES MATCHED SET OF B 8480 B0aO 0442
s
AXCR0
A1 01002287 RQILT FXD MOLDED RF CHOKE, .82 UH 10% 4226 107820
AJL2 01002247 COIL: FXD MOLDED RE CHOKE, .1 UH 10% 24226 10/100
01002247 COIL: FXO MOLDED RF CHOKE, .1 UH 10% 24228 10/100
AdL4 1002257 COIL: FXD MOLDED RF CHOKE, .82 UH 10% Fereyd 10/820
ﬁs 01400142 COIL: FXD MOLDED RF CHOKE, 2.2 UH 10% M8 10/22)
AP *
AJLTQ 10018 CORE, MAG, SHIELDING BEAD 138 0D D47 02114 54500 65A 1,18
AL Nnnooe CORE, MAG, SHIELDING BEAD 133 0D 047 02114 B8-BOOB5A 1/38
AJLY2 9730029 CORE, MAG, SHIELDING BEAD 02114 B B0 6BA2/4A
AXJY 18530008 TRANSISTOR PNP St PD=J1OMW FT=250 MHZ 18480 18830006
AJQ2 1853008 TRANSISTON PP 51 PO=J10MW FT=250 MHZ 28480 0006
A3 . 18540648 TRANSISTOR NPN 51 PD=200MW FY~1.4 GHZ 18480 1854 G344
AJOA 18540548 TRANSISTOR NP 5 PD=200MW FT=1.4 GHZ 18480 1854 L4646
AXS 1864 0345 TRANSISTOR NPN 2N5170 51 PO=200MW M3 INSITH
A0S 1854 0345 TRANSISTOR NPN NG 179 S) PD=200MW 04713 INSITR
AXD? 1853-0008 TRANSIITQR PNP 51 FO=210MW FT=250 MHZ 18530038
' 1883 TRANSISTQR PNP S1 PO=310MW FT=2{0 MHZ 20480 1853 0008
AJRY A100-2262 RESISTOR: VAR, TRMR B OHM 10% C 007 XiggP.1 502
AJR2Z 07570419 RESISTOR; FX0; 6B OHM 1% ,125W F 24848 CA-1/8.TO8BIR F
AJRY 07570419 RESISTOR; EXO: 881 OHM 1'S 125W F 24548 CAV/BTOSBIRF
AIR4 N00-3210 RESISTOA: VAR, THMA 10K OHM 10 C 2907 339007103
ARG 07%7-0290 RESISTOR 8.19K 1% ,126W F TUBULAR 197 MFC4 1/B.TOBIOTF
- AJRS 0884-1321 RESISTOR: FX0,; 3.3% 10% 25\" CCTUBULAR ) r)) cann
AJRT Q78704321 RESISTOR'2, AN 1% 125W F 20548 CA-1/BT0 2431 F
AJRS 21003252 RESISTOR: VAR, TAMR &K OHM '|“c W7 g6 502
AJRD Fileigt. 1) RESISTOR: VAR,TH.MR,?K DHM 1N C me FPA2L
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Replaceable Parts : Mode} 1710B
pt
Table 6-2. Replaceable Parts (Cont’d)
' Mfr
Reference 1o part Number| Qty Description Code | Mfr Part Number
Designation ‘ e
AJRTD 06844741 RESISTOR; FXD; 470K 10% .25W CC TUBULAR (1351 CR4741
AJAT) 05441031 RESISTOR; FXD; 10K 10% ,26W CC TUBULAR onAn CBI0dY
AJR12 2100- 1211 RESISTOA: VAR, TAMA, 1K OHM 1R C 32997 3380P-1-102
A3R1) 0787-0428 RESISTOR B.)1K 1%, 176W F TC 0+ =100 24548 C4-1/8TOEIIF
A4 0884-1041 RESIGTOR; FXD; 100K [0% . 25W 1C TUBLULAR o cotosn
AJRIS Q787 0407 4 RESISTOR 20 UHM 1% ,178% F TUBULAR 24848 C4-3/870-201 F
A3JR1IS Q787.0407 RESISTOR 200 QHM 1% 128w F TUBULAR 24548 C4-1/8.T0-201-F
AJR1} 078y 0290 RESISTOR 8.10K 1'% .126W F TUBLILAR 1970 MFC4:1/8-TO-8193 F
AJATS 21001282 RESISTOR: VAR, TAMR BK OHM 10%C - 2507 3380041
AJAI8 0684-4741 AESISTOR; FXD; ATOK 10, 25W CC TUBULAR ona CB4243
AJR20 a787-0400 RESISTOR B.ITK 1% 1260 F YC Oe- 100 24548 CA-1/8T06141 F
AJRN 08841041 AESISTOR; FX0; 100K 10% .275W CC TUBULAR an CaInd)
AJAZ2 08841003 HESISTOR PXD T 10% .26W CC TUBUL AR o coaton
AJA23 23003211 RESISTOR VAR YAMA 1K OHM 10%EC 124 1IPRIK
AR 2100-0687 RESISTOR: VAR, TAMA 2K OHM 10N C 13138 TIPRK
AR 06843001 RESISTOR; FXD; 1.3X 10% .25W CC TURULAR ann caizn
AJR28 ar5r 0431 HESJSTOH 4% OHM 1% . 125W F TUBULAR 26480 QIS ot
AIR? 2100310 RESISTOR: VAR, TRMA 10K OHM tO%C INAT gh!
AJA8 1003282 RESISTOR: VAR, TAMA BK OHM 10% C 32097 X3890-1 502
AJR29 0570419 RESISTOR; FXD; ‘681 OHM 1%, 26W F 24848 CA9/8-TOS8IAF
AJRY 07570419 RESISTOR; F)D; B81 OHM 1% 125w F 24545 CA-1/B-TOL8)R-F
AJA) 068315626 HESISI’OR FXD; 15K 5% ,25W CC TUBULAR o CBIB3S
AR 07610025 RESISTOR; FXD 120 OHM B% 1WMQ TUBULAR 24548 FPI2-1-700-121-4
AJRY) 0781-002% RESISTOR; FxD; 120 OHM B% tW MO TUBULAR 1548 FPJZ2-1-700-121-}
AJAJL 06821862 HESIS’TOR:FXD: 16K B% %w CC TUBULAR 13 ¥4 cors3s
AJRYS 0757 0437 RAESISTOR 200 OHM 1% .125W F TUBULAR 2UB48 CA4/BTO200 F
ARM NOT USED
AJRI? 07870620 RES)STOR; FXD; 1K 1% SW F TUBULAR 30083 MFZC-172T0100-F
AJRIS i 07670280 RESISTOR 1K OHM 1% .128W F TUBULAR 28480 07570280
AR 07570412 RESISTOR; FXD; 365 GHM 1%.126W F TUBULAR 24548 C4-1/8-TOM5A-F
1JRAG 08%8-7106 RESISTOR; FXD; 21.5 OHM 2% OEW F 24548 CJ—TISm?'IRGG
AJAN 08851378 RESISTOR; F)(D 61 OHMB%, anCC TUBULAR onn CB&t06
AJA42 06007106 HESIS‘I’OR EXD; 21.8K OHM 2% 24 C3)/8.TD02IREG
AJR4) 0384 5521 RESISTOR; 'KD B.6K 0% . 78W CC'I’UBUI.AR aun CBEAY
R O757-0412 REStSTOR: ’XO: 365 OHM 1 25W F TUBULAR & C4-1/3-TOQ-J66R F
AJR4S 06087208 RESISTOR: $XD; 88.1 OHM 2% 06w F TUBULAR ot121 €3 1/8-TO088R1
AJR4S 0689- RESISTOR; FXD,B&J OHM % 05W F TUBULAR ony C31/8TOO AR
AJR47 DEB4- 181 RESIS’I’OR FXD; 180 OHM 10% .26W CC otin [«: 3111
AJR4R 0584-1811 HESISTOR.FXD 180 OHM 1'% ,26W CC onan caian
AJR4Q 0767-0380 RESISTOR 1K OHM 1% .128W F TUBLAR 28480 Q7570280
AIRSO 0529280 RESISTOR 1K OHM 1% .126W F TUBLILAR 28480 07570280
A3RG! O787- 1084 RESISTOR; FXD; 147K 1% ,125W F TUBULAR 24648 CAV/ETO 1A F
AJRG2 07670280 RESISTOR 1K OHM 1% .126W F TUBULAR 28480 0810280
AJRBY QIST- 1094 RESISTOR: FXD; 147K 1% . 126W F TUBUL AR 24548 C4-9/8.TO-H411F
AJRE4 T RESISTOR; FXD 121K 1% ,125W F. TUBULAR 24546 C3/TCIING
AJRES 06667278 TESISTOR; FXD; 121X 1% . 125W F TUBULAR 24548 CILBTDINIG
AJRES NOT USED' ,
AJRST 0757 0419 RESISTOR; FXO; 881 OHM 1% ,125W F 24548 C4-1/8-TOSBIRF
AJRSA : 07520280 RESISTOR; FXD. 1K OHM 1% 125 F TUBULAR 24548 C4-1/8. 731001 F
AJRSQ ! 7 0407 ﬂESISTOR 200 GHM 1% 125W F TUBULAR 24548 CAVBTD 200 F
AJRSG L2 RESISTOR; FXD; 2.7 OHM 10% . 2vW CC onn ca1G1
AJRE3 , -
AJRB4 3228 J f RAESISTOR; FXD; 500K OHM 1% .125W F TUBULAR 19704 MF&C-1/8-TO-5003 F
AJRES 07870004 RESISTOR FXD; BI50OHM 1% 125W F 24648 CA4-1/BTOBIALF
AJRGS 0068 8420 AESISTOR; FXD; 213K 1% .125W F TUBULAR 24548 C4,TO
AJREY 0658-84.0 RESISTOR; FXD; 10M 5% .128W F TUBULAR 28480 08988420
AJRER 07567-0431 RESISTOR, FXD, 2.4JK 1% ,125W F TUBULAR 24548 C41/8TO 24 F
AJRES 1-0274 RESISTOR: FXD; 1.21K 1% ,125W F TUBJLAR 24548 CA1/8T0-1213F
AJRT0 0781074 RESISTOR; FXD; 1.21 1% 125W F TUBULAR 4548 CAVBTOINYF
AR 21003004 ! RESISTOR; VAR, T MR 100K, OHM 10% C 32097 3008P-1-104
AJRT2 Q7870482 RESISTOR; FX0; 78.0 OHM 1%.125W F TUBULAR 24548 C4.1/8TC-7502-F
AJRI2 07570004 RESISTOR; XD, 8).. OHM % .128W F 24548 CA-1/8TOEIR)F
AJRT4 2100:2253 RESISTOR; vAR, TRmA 5OK QHM 10% C 12997 338001 503
AJATS 0508 4825 RESISTOR; FXO; 187K 125W F TUBULAR 24548 C4-1/8T0 1872 F
AJRTS 5801 RESISTOR; FX0; 560# 410% '.'!SNCC onn cass0t
AJRTY 01510420 RESISTOR TR 1K, IOV F T 24848 CA-1/BTOIB F
AJRTE 3283 RESISTOR;FXD; ECDK OHM "L IZSW F TUBULAR 19 MFEC-1/8-TOROOD F
AJATS 07570094 RESISTOR; FXD 517 OHM 1% .1 24548 CL1/BTOBTRI.F
AJRDO 06680428 R!SISTDR; 'XD.' 21IK 1%, 125W F TUBULAR 24548 .
AJREs 0808 847 RESISTOR; FXO; 10M 5% .125W F TUBULAR 06938420
AJRE2 Q787 04N RESISTOR; FXD: 2.4IK 1%, 125W F TUBULAR 24845 C4-1/BTO2441-F
AJRA3 07570224 RESISTOR; FXD; 1,21K % . 125W F TUBULAR 24648 FA-TBTO1210F
AJRB4 s 07870774 RESISTOR; FXD 1.21X 1% ,125W F TUBULAR 24548 CAVBTOI1IF
AJRes 2100-3004 ' RESISTOR; VAN, TRMR 10U OLM 10%C J2097 - O0EP-1-104
AJRAS 07570482 RESISTOR; FXD: 78K OHM 1% .t 28W F T'JBU LAR 20548 C4-1/870 7802 F
AJRB? 0757-0004 RESISTOR; FXO; 86,0 OHM % V25w F 24848 CA1/BTOBIRTF
AJABS 2100:2253 RESISTOR; VAR.THMH BOK OHM e Y087 33891 BO3
AJR8Y i 0806 4525 RESISTOR: FXD; 187K 1%, 125WF TUBULAR 24548 CA1/BTOIBTIF
AJRRY 08845801 RESISTOR: FXD; 58 OHM 10% .26W CC onn CBBACE
] ff
1
I
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| Tablerﬁ-2'. Réplaceable Parts (Cont'd) -

Replaceable Parts

H . o
Reference HP © . Mfr
v . art Numker] Q Description Mfr Part Number
' Designation : ty crip Codc R
| 1
R \ . .
Mhil 0187 0420 -RESISTOR 182K 1'% . 173W ¥ TUBULAR 245468 CA 1M IO F
AJRD? 0167 0280 RESISTOR 1K OHM 1%. 1254 F TUBLULAR 28480 Q1910290
ARG 071670280 RESISTOR 1K CHM % .125W F TUBULAR 28480 07870200 !
AU 18260187 - 2 IG.LINEAR \ 28480 18268 0187
AU 18260187 | IC, LINEAR I 78480 18240187
AJVXL 1002-3245 DIODE; TENEH; 27.8Y V2: AW MAX.PD MT13 S21026:278
AJVAZ 1902- 3245 DIODE, IENER; 21.8V V2 AW WMAX PD [ Tak] S2\0030278
AIVRI 0049 DIQDE; 2ENER; 8.10V VZ; AW MAX PD ! JH480 10072 D040
AIVR4 1202-0049 DIODE; 2ENER; B.10V VI 4W MAX FD 8450 1902 CO49 1 ¢
AJVHS . 10020710 DIODE; LENER; 4.1V VZ;.M MAX FD 04713 SI10330 74,
AJVYRS i 1002-2002 DIONE; ZENER; 2,37V VZ; 4W MAX PD o413 5210030:2
AJAY Yy , 5041-2038 1 SAE!‘EIR?\“’[EESJYH}”E INOT BUFPLIED WITH A), OHDEH 78480 5081-3028
Ad 112081818 ] CAalf ASSY, DELAY LINE 28480 112081626
A3 0172088638 1, . gg:'ﬁ?‘:ﬁ‘;AVERT OUTPUT(DOES NOT INCLUL I 28480 01720 68538
A5CH 0180 3481 f.APACITOR FXD: Q1UF +80~20% T00WVDC 28480 a180 M5!
ASC2 N 015q36i{:1 | _' CAPACITOR; FXD; 10PF 15% IM'IWDC . 28480 0160350?
ASCY Y 01807284 2 CAPACITOR; FX.0: 20PF 5% S00WvQL 848G 0160 2264
ASCA 0121 A87 : CAPACITOR; VAR, TRMA, CER . 9PF 0480 - 0121 0487
ABCE 1300180 CAPAGCITOR; FXD; MY 0.0082 UF 10% 200V0CH GOZEQ ¢ 1 YPEI22PTS
| . ASCS ', 01210048 1 CAPACITOR; VAR; TAMR, CER, R/IEPF 73866 DV 1tPSIED
‘ASCT : m2roaea ! CAPAC“.’OR VAR THMR CER 1/2PF 20480 ¢« Q1210458
ASCH 01400103 [ IXD MICA B2 PF 5%’ 20480 . 01400160
A5 01800207 CAPACITOR; FXD; 12000 F 10'5 200WVDC . BoAY ' 10911292 PTS
ASCID 0180 2451 CAPACITOR: FXD DIUF +80-20% 100WV0OC t 28480 - 0160 3481
AECH) 0160451 CAPACITOR; FXD; D1UF +80-20% WlMVDC ! 28480 91603451
ASCT2 0160234 ¥ CAPACITOR; FXD. JUF +80--20% BowvDC B4B0 01503443
ASC1] 1210487 CAPACITOR; VAR; TRMRA, CER, .BPF 28480 0121-0487 *
ASCT4 0180 3451 CAPACITOR; FXD; 01UF +BO-~10% 100WVDC 20480 D160-M61 !¢
ABC15 D160 51 CAPACITOR; FXD OI1UF +80-20% 100WVDC 01602451
ASC18 1800230 CAPACITQR; FXD: TUF +20% 50VDE TASOLID B8290 1500 104 X005002
ABCE? ! . 0180 Wb CAPACI?OR !XD OVUF +80-20% 100WVDC 28450 0180-3451
ASCI8 ! ; ‘01803451 CAPI'-C&‘I’OR FXD; 01UF +80-20% 100WVDC 28440 v 01803451
TASGI ) ' 10181738 CAPACITOR; FXD ELECT 0.22 UF 10% 38VDCW 1430 01B80-1735
ASC2) / j 01802198 CAPACITOR; FXD; 20°PF al’sMiDC 718 ADMISCI00J35
ASCR1? H " 0120077 2 DIQDE TBABO HM220017
ABGA2 ) 01220077 DIODE 28480 . 01720077
P iy
ABCR3 10061-004) DIGOE: SWITCHING; 20V MAX VAM 74MA 9010047
ABCR4 1901-0047 DIOCE: SWITCHING; 20V MAX VRAM T5MA 480 UG1-0047
ASLY 01400003 2 COIL; EX0D; MOLDED RF CHOFE, 2.2UH 10% 24228 182
ABL2 91400008 COIL; FXD; MOLDED RF CHOKE, 222UM 1% 24226 1871 ..
ABL3 91700029 8 CORE, MAG, SHIELDING BEAD, .?33' U0 047 247328 B8 E00BLA/4A [ i
ABR1 07570288 o 1 " RESISTOR; FXD; J0.Y OHM 1% 128W F R i 24548 - CAV/BTQIORLF
MR} 0604- 1007 e d RESISTOR; FXO; 10 GHM 10% .28W CC . o - cB1009
AL Q1570278 RESISTOR; FXD,; 81.0 OHM 1% ,126W F f : 24548 CAV/BTU41B2F
ASRD 07570278 RESISTQR; FXD; 81.8 QKA 1% .1 28W R 24548 4 1/8.-TO81B2F
ABRS ¢ Q757 0424 1 RESISTOR; F!"O T 1K 1%, I?SWFTUBULAR i 24544 CA-1/BTOVOTF
ABRB 06987203 b RESISTOR; FXD; 4!20HM h D&W F 1 H Hss CI/MATO042R2 G
ABRY CA98.7200 ' RESlSTOR FXD 42.2 OHM 2% .06W Il 24644 CI3V/BTIAIR2G
ASRB 08083441 RESISTORA; FXD; 218 OHM 1%, 126WF TUBULAR : : =9 CA B TOANERF
ABRD ) 0598-0084 ﬂESISI’OR 2. 1EK OHM 1% . 125W ! 28480 D668 0Ud4 ,
ASRIO nrsr-02m t N FXDMETFLM 176K OHM 1% |IBW : [¢] 0767 0278
ABRIT 21100-084 T AESISTOR; VAR, TAMR, 2K OHM 10%C ' i 73138 . T2PAIK
ASR12 0608-:3122 2 AE'NSTOR; FXD; 2601 OHM 1% I25W F . 16200 CALBTOBIOF
ASR13 360 ALSISTOR 2.37K OHM 1% .125W METFLY . 4 2480 oded- 3160
ABR14 0730420 HESISTOR 187K OHM 1% .1 26W METFLM . B 28480 0767 0420
ASRIG 1238 1 RESISTOR; FXD; 1V, 2% .OBW F TUBULAR | 2548 C3 /BT 10016
ABRIS 70458 7 RISISTOR; FXD; 268K 1% . 125W F TUBULAR ! 24548 C4- /B T0-3852F
ASR1? 0157-0417 RAFSISTOR; FXDMETFLM 4750 OHM 1% 1/8W . 070437
ABRIB ' 01870204 RESISTOR; FXD; 1.21K 1% .$25W F TUBULAR H \ 24548 CA-LRTOAINIF
ALZRI19 075870818 ] RESISTOR; FXD; 828 OHM 1% SW F TUBULAAR s 0043 MF7CY/2-TO-828R-F
‘IMR'.‘O ' 10708 1 RESISTOR: FXN; YTDOHM 1% EW F TUBULAR | ' 20683 MFICH2TOINF
ASR21 0808- 7203 RESISTORA, FXD, 42.2 OHM 2% .O5W F 24b48 CIVBTODAIR2G
ASR22 210G 2081 ] RESISTOR: VAR TRMR, 200 OHM 10% C 73138 2100204
ABR23 21002080 R: VAR FLM 50 OHM m EIN VW 28480 21002060
ABR24 070308 RESISTOR; FXD; METFLM 75 OHM 1% V/BWY 28480 - 0610308
ASR2S 07570008 RESISTOR; F.KD METFLM 78 OHM 1% )/BwW 6480 02874364
i
ABAS oso&:mt ' ) RESISTOR; EXD; 31.5 QUM 1% 5W F TUBUJLAR 19708 MFTC-I.'? T031R6F
ASR2? 0757 0437 . ] RESISTOR; FXD METFLM 4750 QUM I% 1/8W 28480 Q787 04,
ASR28 Q7670025 1 b ] RESISTOR; FXD; METOX 12G OHM B% W 28480 O)GTN‘JB
ASRIG ! 07610028 RESISTOR; FXD METOX 120 OHM 5% IW 28480 0761 00
ASRID 0151-0?‘25 RESl"TOR FXD METOX 1200HM %W 8480 07610076
ASRT} 08370111 ] . TH!RM!STON DIS(' TYPE mmc HHM 0% 28480 0837 011]
ASU1Y ) 508 -0272 1 ASSY, 5L STHAT 28480 5081-X122
: (NOT SU?PLIED WMB CROER SEPARA‘I'ELYi
ASU2 WI-N‘.‘I ) ASSY, GUBSTRATE 28480 B0AT-X014
INOT SUPFLI!D W/AS, ORDER ‘EEPARA'I’E LyY) : :
ASVAY 19020025 2 DIQOE; ZENER; 10V V.Z; AW MAX PD 04713 3210839182
1 1

See Introduction to this section for nrdering information
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Replaceablé Parts  « ! Model 1710B
s . 1
! : C
! Table 3-2, Replacenble Parts {Cont'd)
. . 1 vl ' i
. . ‘ iy [ o Mfr
Reference |uo pore Number|- Qty Description Code | Mir Part Number
Designation |~ " S ‘ ode
. . - - .
. . T ,
ASVR? 19029080 : * DIODE; ZNR; 1.83V 6% DO-7 PLi=A TO= 051% 16818 €03n584
, ABXUY 12004 38 ¢ - 3 BOCKET, ELEC, IC 16 CONT DIP SLOR TERM 24095 £83579.1
1V ABAY 80813124 | 1 'ASSY, SUBSTNATE 28480 B063-3021
‘ . _ morsum.lm WIAS. OADER SEPARATELY) ,
AS 0172084534 1 ARD ASSY, INT TRICGER 28480 0172066534
ABURI 160).0040 ) DIODE TG X, MR YA BOMA 8480 1607-0040
ABJL 1261-0028 3 CONNECTOR, PAST TYPE 10FEMALE CONTAAT 264 09825103
ABJZ' 12613472 2 COMNECTOR, B-CONT; FEM; 4 27264 00.52.2081
ABRY 15: 7 8 e} | 2 \RESISTOR: FKD K hm HWQ.CTUBULAR ’ 01121 N
ADR2 06342731 RESISTOM: FXD; 27K 10% .26W CC TUBULAR 01121 €82731
b assf 31010558 1 SITCH 31010658
A7 , 0177066535 t | BOARD ASSY, VERTICAL DISPLAY SWITCH 23480 0177068635
ATCY 01800230 CAPAC)TOR: FXO; JUF 1207 EQVOC TASOLID 200 1800 106X0060A2
' ATC2 01800230 CAPACITONR} FXO; IUF » 20% EGVOC TA BOLID Rem0 1600108008042
ATC) 01602200 CAPACITOR; FXD; D80 F 16Y% Y\CHVIC 29480 802206
ATCA 21833470 CAPACITOR: FXD; O1UF 50-2e WWVDC 8480 S103170
. AYCS 0160-2204 CAPACITOR: FXD; 100PF B% J0DWVOC 72108 ROMISF101J3¢
L ATCR} 19010040 GIODE; EWITCHING; 20V MAX VRM BOMA 284817 1001-0040
ATCR2 10010080 D:QDE; BWITCHING: 30V MAX VAIN SCMA 28480 16010040
ALY 1261-3472 CONNECTOR; 8.CONT; FEM; POST TYPE 27284 00 B2 3061
ATP} 12810628 1 CUNNECTOR; 10.CONT; MALE; POST FYFE 27264 00 84.1}03
AT01 18845371 : 10 TRANSISTOR NN 51 PD=300MW FTe200MHZ 20480 16540071
. AYQ2 1854 601 TRANSISTOR NPN 5 PD=300MW FT=200MHZ 480 18840071
~ ATRT 08002150 g | RESISTOR; FXD; 2.37K 1% .128W F TUBULAR 18299 CAUBTOTIF
A2 CoIET oM 2 AESISTOR; FXD:8.25K 1% 128 F TUBULAR 24548 C4.1/8.708251 F
{ ATR3 T8I0 o 2 FEGIBTOR; EXD: 201K 1% .175W F TUBULAR 24546 CA-1/8- 103011 F
'AIR4 * 0787.0407 3 KESISTOR; EXD; 200 OHM 1% 126W F 24548 CA-1/B.TO-201.F
ATRE 0763-0200 ] RESISTOR; EXD; 73 OHM 1%.125W F TUBULAR 24548 CA-1/8-TO-16RCF
‘ATRS v Q7sTCd ;| RESISTOR; FXD; 78 OHM 1%.,125W F TUBULAR 24548 C4-1/8-TO-76R0OF
AIR7 0787 0600 il RESISTOR: FXD: 332 DHM 3% £ F TUBULAR ] MFTC.\/2-TO-232R F
; ATRS 07870740 ) MESISTOR; FXD;2.21K 1% 26 4 F TUBULAR 24848 CEA/ATONNNF
‘il 07620740 Y N RESISTOR; FXD; 2.21K 1% .76W F TUBULAR FLLTE) C5:-3/4-TO2211-F
IR0 6331825 ? RESISTOR: FXD: 1.8K 6% .26W CG TUBULAR or121 CB1625
AR . DO8L22N1 © RESISTOR 220 OHM 10% .28W CC oH2) c8221}
ATRIZ 0E842211 { RESISTOR 220 OHM 10% .26W CC 01121 cal
A75) _ 3101-0081 ' FYITCH 21010661
ATUL 18200102 4o INTEGRATED CIRCUIT, DGTL, ECL MK FLIP 04713 ugigI3P
ATUZ 186200142 B 1 INTEGRATED CIRCUIT, DGTL, ECL DUAL 4 o413 MCIO0EP |
U3 18310001 s IC; LIN; TRANSISTOR ARRAY 02726 GAYMS
 ATRUY . 12000441 B SOCHET. ELEC, IC 14.CONT DIP SLOR TERM 24505 8338271
ATXU2 12000441 BOCKET, ELEC, IC 14.CONT DIP SLOR TEAM 145 583271 [
ATXUI 120054 11 SOCKET, ELEC, IC 4CONT DIPSLOR TEAR 24008 335271
0172066630 BOARD Assy, ORIz 5w (00Es NOT INDLUDE ABU2 AND | 28480 01770 80530
AZC) , 01800070 2 CAPACITOR; FXD; D2UF 170% BO0VUC 0480 01500070
ASC2 D160-J448 . CAPAGITOR: FXD 220PF 1 10N 1000WVDC 28480 0180-3448
ABC3 IO ME} * CAPACITOR; EXDY; G1UF +80-20% 100WVDC 6480 0160-3451
AsCA 01602461 APAC'TOR: FXD; DIUF +80-20% 100WYOC 26420 0160-U51
ABCS - CISDMEL CAPACITOR; TAD O10F +80-20% 100WVDC 28480 6160345
ABCT oisozzts 2 CAPACITOR; FXD; 189F £.260F BOOWVDC £ 2480 01602243
ASCE 083 : 2 CAPACITOR; FXD; 047UF ¢10% 100WVDC CER 81837 KOBSKAIIK
1ABCE olm:um i 4 CAPACITOR; FXD' ﬂlUf +B0-20% 100WVDC 78480 D160-3451
'ABE10 803680 . . 2 CAPACITOR: FXD: 27PF 15% 1COWVDC 28480 0160-3800
ABCTY el & CAPACITOR; EXD'.047UF + 10% 100WVOC CER 81437 KOBSK47IK
ABCI2E 01633481 CAPACITOR; EXD: 01UF 180-20% 100WVOC 2480 0180-3451
A3 1502265 CAPACITOR; FXD; TIPF 15% BOOWVOC 28430 0160
sacit | 01803451 CAPACITOR; EXO; DIUF +80-20% 100wy 0C 26480 0160-3451
ABCI 01800188 1 |CAPACITOR: FXD: SUF & 10% J00WVOC 56260 202P 10422
_ABCIE S| oeooier 2 "CAPAGITOR; £XD’;2.2UF x10% J0VDC TA 54789 1E0T25K0020A2
| ABEYZ 51 merus , SAPACITOR: £X0; 0IUF 480-20% 10WVIC 0160- 451
- ancty ' atedazmr 4 CAPACITOR; FXD; 10PF 16% BOOWVOC 26480 0160-2757
AsCTR 01048 car,l:namﬁxo 220PF 110% TOOOWVOC 28480 0180-3448
- ARG 01600070 CAPACITOR; FXD; .02UF 120% B0OWVDG 28480 01300070
ABLY | 0160451 CAPACITOR: EXD; 01UF +80-20% 100WVDC 28480 0160-M5)
ALC22 0"60-M8) CAPACITOR: FXD, GIUF +80-20% 100WVDC 28486 01603451
ASC2] 01003481 CAPACITOR; FXD: 01U $80-20% 100WVDC 20480 0160-1451
ASC 0031 CAPACITOR: FXD; O1UF $80-20% 100WVOC 20400 0180 M51
ARG 01602248 CAPACITOA; FXO: 1.8PF 2 26PF KOOWVDC 20480 01602248
Ascze, oIR8 CAPACITOR; FXD; D47UF 410% 100VOC CER 2480 01803318
L [ ' . Il
agce ¢ clooassy CATACITOR; FXD; 27PF s5% 10MYDC 2160 0183-36568
ASCI0 0160318 CAPACITOR; FXD; .D4TUF 10% 1X(WVDC CER €137 KOBSKAZIK
ABCH) SI6uE1 CAPACITOR: FXD; DIUF +B0-20% 100WVDC 28480 0180-3481
ABC31 0160 3e1 CAPACITOR: FXU: D1UF +50--20% 100WVOC 28480 0160-51
ASC32 01802287 CAPACITOR; FXD: 10PF 6% 500WVDC 28480 0180-7267
ABCEY , 01633484 CAPACITOR; FXD; .01UF 480-20% 100V 480 0160-3451
ARC34 Dte0 3481 waérron;:xn;.mur +80-20% 100WYDC 28480 0180-3451
ABCH (160345} | ; CAPACITOR; FXD} 0IUF +80-20% 10OWYOC 28480 01803441
ABCY 0160 M8} CAPACITOR: F X0} DIUF +80—20% 1008VOC 8480 0180 2451
ABCY ) 1180 34K} - CAPACITOR: FAD;: DIF +80-20% thawDe 480 0760-3451
ABCZ 0I00ME1 CAPACITOR: FXD; DIUF +80-20% 100WYDC 4880 0160- 451
S :
. . 1 1 ) I.
i - "I . ‘l
v - N : ; ‘
N 4 ‘ ; / See introduction to this section for orderipg information
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Table 62 Replaceable Parts (Cont'd)

Replaceable Parts

—_ Mfr
Reference |.p part Number| Oty Description Code | Mfr Part Number
Designation (]
ABCID 0180-2765 CAPACITOR; FXD; 22PF +55% mwnc \ 2480 01860-2265
ASC40 0180-2766 CAPACITOR; FXD; 22PF ¢£% BOOWVDC 28480 0160-2265
ABC4A1 Q1B0- 4t CAPACITOR; FXD; O1UF +80-20% 100WYDC 28480 0180-3451
ABCA2 01680-348) CAPACITOR; FXD; DIUF +80-20% 100WYDC 28480 0160-M51
ABC43 0182 2197 CAPACITOH: FXD; 2.2U0F 1310% 20VDC TA B52a0 1500 225X0020A2
ABCA4 Q1600107 CAPACITOR; FXD; 2. 2JF 110% 20VDC TA 58289 1800 225X0020A2
ABCAE a1 21-00468 CAPACITCR; VAR: TAMA, CFA, 0/35PF 21309 DV11PS35D
ABC48 0160-2267 CAPACITQR; FXD; 10PF L% SOXWVDC 28480 0160-2267
ABC4Y U150 381 CAPACITOR; FXD; 01UF +80-20% 100WVDC 26480 01680-3451
ABCAD 0180-3451 CAPACITOR; FXD; .0IUF +80-20% {0QWYVDC 28480 C160-0451
ALCAR Q018C.0197 CAPACITQAR, FXD; 2L.2UF :10% 20vDC TA 58280 tseonﬁxnomne
ABCS0 01603451 CAPACITOR. FXD; DIUF +80-20% 10CMVDC 28480
ALCS) Q160151 CAPACITUR; FXD; OTUF +80-20% 100WY 28480 ﬂlw&lbl
ABCS2 0160-3401 CAPAGCITOR; FXD; DIUF +80-20% lOONVDC 28480 1803451
HBCB3 0160-3451 CAPAC!TOR' FXD 0IUF 0”—20% 100WV0C 28480 0180-3451
e 01600115 g.:tem'l’ﬂﬂ FXD; 21°F t'IO%GD(M‘Vﬂ" 78480 0180-0818
ABCES 01680-2451 CAPACITOR; FXD; O1UF +B0—20% 100WVDC 54269 COXB103F 1032526 COH
ABCE? Q1603451 CAPACITUR;FXD; O1UF +80-20% 100WV0C 55209 CO238101 F10325256-COH
. ABCES 01602202 CAPACITOR; FXD; 76PF 1B% J00WVDC MICA 8480 01602202
ABCR) 10010376 2 DIODE; GEN PRP; ISV MAX VREM BOMA 28480 15010374
ASCAR2 190107 10 DIQDE; SWITCHING: 20V MAX VRM 76MA 28480 160Y-0047
ABCAL 1609-0047 DIODE; SWITCHING; 20V MAX VAM 7EMA 29480 100710047
ASCR4 1001-0047 DIQDE; SWITCHING,; 20V MAX YAM 7EMA 20480 10010047
ASCRS 19100018 2 DIQDE; SWITCHING; 80V MAX VRM GOMA 19100018
ABCR8 19010047 DICDE; SWITCHING; 20V MAX VRAM 75MA 28480 18010047
ABCRY? 19010378 DICDE; GEN PRP; 35V MAX VAM 50MA 28480 16010378
ABCR3 19010047 RIGDE; leTCHING 20V MAX VRAM T6MA 28480 19010047
RO 1901.0047 DICDE; SWI?CHING 20Y MAX VRM 75MA 18480 1901-0047
ASCRI0 1901-0047 DIODE;SWI‘FCHING;?OV MAX VAM JEMA 18480 16010047
ARCATY 19100018 CIODE; SWITCHING; 50V MAX VAM BOMA 28480 1910-0016
ABCR12 1901.0047 DIODE; SWITCHING: 20V MAX VAM 7EMA 28480 16010047
ABCR13 19010047 DIODE; SWITCHING; 20V MAX VAM JEMA 28480 16010047
ABCR14 10010047 DIODE; SWITCHING : 20V MAX VAM 75MA 2BABO 19010047
ABN 0172227601 3 CONNECTOR, PC EDGE, $O-CONT, DI? 50LDER 28480 017?2v27601
ABJ2 017122- 21801 CONNECTOR, PC EDGE, YO-CONT, DIP SOLDER 28480 0172221800
ABJI Q17222780 CONNECTOR PC EDGE, 10-CONT, DIP SOLDER 28431 OU??-??GO!
A4 12400083 3 CONNECTOR COAX. BN s 50 OHM FEMALE 24631 28-’ T
(ABLY 01024-41303 2 28480 .1-0]3(13
ABL2 01700029 CORE; MAG; SHIELDING BEAD, 138D 047 oA HGWG&A?MA
ABL3 $140-0138 L] COIL; FXD; MOLDED AF CHOKE, 22UH 10% B2142 224422 8K
ABL4L 01821-01003 BEAD 0 0182181303
ABLE 21700042 CORE; MAG; SHIEEDING BEAD, 1200 047 02114 Mj‘OOSGAZHA
AdLS 21400115 : COIL; FXD; MOLDED RF CHOKE, 22UH 10% 82142 224422-8K
ALY 91400133 1 COIL: FXD; MOLOED RF CHOKE; 1BOUH B% M 15/183
AJLB A100-2258 COIL; FXD; MOLDED RF CHOKE, 56UH 10% M08
ABP1 1250-3475 4 CONNECTDR: 10-CONT, MALE, POS™ TYPE 0244 1281-3476
ABP? 1250-3072 H CONNECTOR; $2-CONT; MALE, PUST TYPE 27284 05-486-1 Iﬂililull‘ﬂ |
ABP3 1251-2318 3 CONNECTOR; 1D-CONT, MALE, POST TYPE 74 00-54-1101{A2402-10A)}
ABP4 ﬂﬁl\‘\lﬂ? B} CONNECTOR; 12-CONY?; MALE POST TYPE 271284 03 80-11211 2403 124}
ABPS 1281-3278 t CONNECTQR; 8 CONT. iALE. POST TYPE 37264 09-80-1081(A2403 BA}
ABQ1 18580081 TRANSISTOR; JFET N-CHAN D-MOQGE 51 01286 IHB245
ABQ2 18540648 ] TRANS! 51 PO~ 2000W FT=1,4GH2 28/AN0 TE54-0646
ABQD 1854-0071 TRANSISTOR NPN 51 PO=J00OMW FTe200AH2 26480 ! 18540071
© ABO4 1853-008 TRANSISTOR PNP 51 PO=31OMW FT+250MHZ 26480 1853-0039
ABGH 18530028 TAANSISTOR PNP I POQ=310MW FT=250MHT, 28480
ABQS 1854-0071 TAANSISTOR NPN SI PO=300MW FT=2000HZ 28480 1E54-00M
ABQY 185300268 THANSISTOR PNP 51 PD=310MW FT=260MH2 460 1883 0036
ASQ3 185830038 TRAANSISTOR PNP 5] PO=310MW FT=2ta MHZ 28480 3
ARQS 1853-0038 TRANSISTOR PNP 51 PD=210MW FT=250MHZ J4BB0 18530033
ABQ10 18530038 [NANSISTOR PNP S) PD=310MW FT=250MHZ 28480
ABQ11 1854-0071 TRANSISTOR MPN 81 PL=300MW FTu200MKHZ 28480 1854 0074
ASQ12 18850041 TRANSISTOR; JFET N-CHAN D-MQDE 51 01246 THNEMS
8013 18540848 TRANSISTOR NPN 5) PD=200MW FT AGHZ 28480 18540648
ABQ14 18640071 TRANSISTQR NPH §) PD=300MW FT+200MHZ 28430 18540071
ABQIS 1853-0008 TRANSISTOR PNP §) PD=310MW FT=280MH2Z 28480 18583-0036
%:g 18530008 EE&?&S&I’OR PNP 51 PD=210MW FT=250MHZ 28480 1863-0038
ABQ18 1853-0036 TRANSISTOR PNP 5t PD=310MW FT»280MHZ 28480 1833-0038
ABQ19 1853000 TRANSISTOR PNP 51 PD=J1CMW FTa280MHZ 28480 185500368
ABQ20 1B84-0082 B TRANSISTOR NPN 51 POe200MW FT=800MHZ 28480 ! 1854 0002
ABQ2} 1354-0062 TRANSISTOR NPN S1 PO=200MW FT=800MHZ 28480 1854-0002
1854-0002 TRANSISTOR NPN 5! PO=200MW FT=800MHZ 28480
1854-0002 TRANSISTOR NPN 5) PD=200MW FT+800MHZ 28480 18540002
ABQ24 TRANSISTOR NPN St PO=200MW FT=800MHZ 78480 18540002
ABQO2S 18530008 THANSISTOR PNP 5§ PO 10MW FT=200MHZ 28480 18583-0036
. ABQ2g 18520018 TRANSISTOR PNP 51 PR=200MW FT=500MH2 28480 1853-0016
. ABQ27 13830018 TRANSISTOR PNP 51 PD=200MW FT-S500MHZ 28480 18830015
ABQ2 1853-0018 TRANSISTOR PKP SI PD=200MW FT+300MHK2 28480 18530015
ABQ29 18830018 TRANSISTOR PKP 51 PD=200MW FTaE00MH2Z 28480 IE30018

See Introduction to this section for ordering information
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Replaceable Parts Model 1710B

1

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

- .
. . Mfr o
Reference Jup pari Number| Qty Description Code | fr Part Number
Designation e
ABQX . 1864-0002 TRANSISTOR NPE. 51 PD=200MW FT=800MHZ 28480 1854 0092 \
Asa 3864-0002 TRANSISTOR NAN 5) PD=200MW FT+800MH2 2480 1884 0002
ABQ2I2 1854-0002 TRANSISTQR NPN 5t PD=200MW FT=500MHZ 28480 18840002
ABQI3 18530018 TRANSISTOR PP 51 PD200MW FT=B00MHZ 8430 18530016
AsA 0684-1001 RESISTOR: FXD; 10 OHM 10% .28W CC o C31009
ASR2 o644 1021 RESISTOR 1K 10% .28W CC TUBULAR o [=:3]1#3]
ABR) 07670488 4 AESISTOR; FXD; 008K 1% ,126W F TUBULAR 10701 MFF-1/0-T-1
ABRS Q1570468 4 RESISTOR; FXD; 100K 1% .1 29W F TUBULAR 24548 C4-1/B-TO-30CTF
ASRS 07870488 RESISTOR; FXD; 800K 1% .1 28W F TUBULAR 10701 MFF-1/8-T-3
ALRS 08l4-1021 RESISTOR; FXD; 1K 10% .25\ CC TUBULAR o caon
ASR7 08841001 3 RESIS1OR; FXD; 10M 10% ,26W CC TUBULAR o2 ca1081
AJRB 0884-3021 ? RESISTOR; FXD; 3.0 10% .26W CC TUBULAR ana cexn
ABROQ 07470283 RESISTOR; EXD; 2K 1% .128W F TUBULAR 2644 C4-1/8-TO2001-F
ABAI0 07157-0204 F RESISTOR 150 OHM 1% .126W F TUBULAR 24048 CA-1/R.TO-180.F
ASRTI 07870487 2 RESISTOR 025K 1'%.724W F TUBULAR 28480 0757 0487
ABR12 0767-0484 RESISTOR mu 1% . 125W F TU HULAR 4546 C4-1/8-TC-0002 F
ABR1) 0757-0488 2 RESISTOA ROOK 3% .128W F TURULAR 480 0757 0488
AZR14 Q8842221 17 AESISTOR; FXD; 2.2 10% . 25W CC TUBULAR onn CH2IN
ABRIS 0757-0485 2 RESISTOR ulK 1% ,126W F TUBULAR 28480 0757-0486
ABRIB 0884-2221 RESISTOR; FXD; 2.2X 10% .25W CC TUBULAR ona cann
AR} O884-1221 RESISTOR: FXD; 2,2% 1% .28W CC TUBULAR on21 B2
ABAE 0684-30901 RESISTOR 33 OHM 10% ,26W CC TUBULAR ot €83001
ASRA19 0684-2211 RESISTOR; FXD; 220 OHM 10% .28W CC onn ca22y
ASRNK)Y 0884-2771 2 AESISTOR; FXD; 2.7K 10% .28W CC TUBULAR ann CEIY
- ARRN D684-1011 RESISTOR: FKD 100 CHM 10%.26W CC on2 caan
ASR22 0883 2708 ! 2 RESISTOR; FXD; 27 OHM 3% .J5W CC TUBULAR o CB2I05
ABRT 07570734 2 RESISTQR; FXD; 1.27K 1% ,26W F TUBULAR 24548 C8- /& TO-1211-F
ABR24 Q1570418 [ ] RESISTOR; FXD: 511 OHM 1% S25W F 24848 C4-1/2TO511R.F
ABRIS g 4 RESISTOR; FXD; 23.7 CHM 1N W F 0888 PMESS-Y/B-TO-23AT-F
ABRZS DB0G-343) RESISTOR: FXD; 23.7 OHM 1% 3 26W F 03888 PMESS-)/B-TO-23RT-F
ABXDY DI51-0429 -] RESISTOR; FXD; 1.82K 1% .ﬂﬁw F TUBULAR 24548 CA-1/8-TO-1820-F
ASR2B 07570404 2 RESISTOR; FXD; 130 OHM 1% ,126W F 24540 CA4-1/B-T0-131-F
ASA2G 0884-0271 RESISTOR; FﬁD 2.7 OHM 10% 25w CC i c82701
ABRX) 0884-1011 REBISTOR; FXD 100 OHM 10% .26W CC onn caian
ASATN 0884.2221 RESISTOA; FXQ 2.2K 10% .26W CC TUBULAR onn csnn
A3 0809-1153 4 ;RESISTOR; FXD; 83K 1% .126W F TUBULAR 16290 C4 'll'a TDSBJ' F
ASRY) 0884-101 RESISTOR; FXD: 1K 10% .26W CC TUBULAR onn
ABRJ4 . 0767-0400 5 RESISTOR: FXD; 274 OHM 1% 125W F 14546 c‘ |f5-70274ﬂ F
ABR3S 0884-2001 ' a RESISTOR; FXD; 29 OKM 10% . 28W CC o
ABRIS 08541001 AESISTOR; FXD; TONHM 10% ,26W CC o ) CB'ImI
ARY? 7570427 ] RESISTOR; FXD; 15K 1% ,}25W F TUBLULAR 4548 CA-1/B-TO-15Q1.F
ABRB 0e84.2211 AESISYOR; FXD; 220 OHM 10% .25W CC onn CAIN
ASRD 0s84-2311 1 RESISTOR FXD; 330 OK*1 10% .28W CC o €831
AAR4G 0684-3601 REBlﬂOH' *XD; 39 OHM 10% . 25W CC o) Ca3001
ABR4T 0757-0410 RESISTOR; FXD 0T OHM 1% AW F 24848 C4-1/8-TO-JIRF
ABR{2 Oiiba-3183 RESISTOR; FXO; 1.83K 1%.125W F TUBULAR 18299 C4.)/8TO-3801.F
ABR4Z 0787-0400 RESISTOR: FXD. 2?4 OHM 1% ,25W F 24548 C4-V/BTO-2T4R-F
ASRL OGBA- 2021 Rtﬂsﬂm' FXD: 2.2 10%. mcc TUBULAR e [4:Fees]
ABRAS : 085342311 RESISTOR; FXD N OHM 10% . I5W CC ana cezxan
ABR4S o570 1 RESISTOR 274K 1% .1 25W F TUBULAR 548 CAVB-TOIOF
ABR4? . 2100-0654 L] RESISTOR; VAR TAMR, 800 OHM 10% C 13138 FIPREOOK
ABR48 0584-1011 RESISTOR; FXD. 100 OHM 10% 25w CC onn oI
ABR4Q 01670214 RESISTOR; FXD; 1.27K 1% .,126W F TUBULAR 24548 {CAYBTOINIF
ABRBO 4 O757-04 B AESISTOR; FXD 825 OHM 1% 125W F 4548 C4-1/8TO-B26R-F
ABRSY 07870200 RESISTOR'TK 1%, 125W F 848 C4-1/8-TC-1001-F
ABRE2 ¢ 0B4-221% : RESISTOR; FXD; 220 OHM 10% .25W CC a1 LN
ASRED - © DeB4-XI11 RESISTOR; FXD; 330 OHM 10% 25w CC onn €I
ABREA 08841081 RESISTOR; FXD; 10 OHM 10% . 4w CC ann €81001
ABRES 01570283 RESISTAR; FXD; 2K 1% .126W F TUBULAR 24548 C4-1/8.T0-2001-F
ABRSS 07370419 RESISTOR,; FXD; 881 OHM ¥ ,125W F TUBULAR 4546 C4-1/8-TO881R-F
ABAST . 0884-1031 RESISTOR 10K 10% . 26W FC onn caion
ABRLs 0808-0085 2 RESISTOR; FXD; 2.81K 1% ,126W F TUBULAR 16200 C4-1/8-TO-2611-F
ﬁ:gg 0804-1001 : SEEIETU: FXD, 1¢ OHM 10% . 26W CC oun cs10M
ASR&Y Q1870488 RESISTOR; FXD; Q09K Y% ,126W F TUBULAR w910 MEF-1/8.T-%
ABRE2 Q78704858 RESISTOR; FXD:; 100K 1% .125W F TUBULAR 24548 CA1/8TO- 1003 F
. ABRGY QY87T0484 RESISTOR BO.OK 1% ,125W F TUBULAR MBS C4-1,3TO-181-F
. ASRS4 Q767-0488 RESISTOR. FXD. WK 1% .126W F TUBULAR E2i0 MFF-1/BTY
. ABRSS 0854-1081 | RESISTOR; FXD; 1OM 10% .25W CC TUBULAK onn (=110 )]
, ASRBS 0484-301 RESISTOR; FXD; 1K 10% .25W CC TUBULAR onn caI0
o
ASRST OA84-2371 RESISTOR: FXD; 3.IK 10% .26W CC TUBULAR o112t caxNn
ABRES ' 07870283 , RESISTOR: FXD; 2K 1% ,12%W F TUBULAR 24548 CA-1/BT0-2001-F
ABASG Q1570204 RESISTOR 150 OHM 1% ,125W F TUBULAR U548 CA-1/BT0-161-F
ABRTO Q7570487 RESISTOR 825K 1% ,126W F TUBULAR 28480 07570487
ASR Q7870488 RESISTOR 900K 1% ,125W F TUBULAR 22480 07870488
ART2 0884220 RESISTOR; FXD; 2.2 10% .265W CC TUBULAR onn 82
ASATY 07570485 RESISTOR 881K 1% . 126W F TUBULAR 28480 01570485
ABRT4 05842221 RESISTOR; FXD; 2.2 10% .26% £C TUBULAR on CBI22%
ASRIS | Os84-2221 RESISTOR; FX0; 2.2€ 10% ,25W CC TUBULAR an cann
AlRTE 06842211 RESISTOR; FXD; 220 GHM 10% .26W CC o cB2M

See introduction to this section for ordering Information
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.Model 1710B Replaceable Parts

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

,Reference [Lpp : Mir
art Number| Q Description Mfr Part Number
Deslgnataon ty p Code
A8R?) 0653 2708 RESISTOR; FXD; 27 OHM 6% .26W CC TURULAR an CB27068
ABRIB 0884-2711 RESISTORA; FXAD; 2.7K 10% .25W CC TUBULAR ann can
ABRTY 03341041 RESISTOR; FXD; 100 OHM 10% .25W C 01123 caion
AARRBG OM8T07TM " RESISTOR; ¥X0; 1L2IK 1% . 25W F TUBUI.AH 24548 CEB1/ATOIITF
ABRS1 O767-0418 RESISTOR; FXD; 511 OHM 1% ,126W F 4548 CA-1/8-TOSMIRF
ABRAZ 071870283 RESISTQR; FXD; 2K 1% 120W F TUBULAR FL1.203 C4-1/8-T0-2001-F
ABRAY 0806-243t RESISTOR; FX0; 1.7 OMM 1% . I28W F PMEBS-1/8.TO 2R)-F
ASRSL 0408-J431 HESISTOR; FX0: 23.7 OHM 1% ,178W F PMEBS-1/B.TO-2IR}-F
ALS Oda4. 1 RESISTOR 19 QKM 10% .28W CC TUBULAR o132 €83901
AlRES 0684.027 RESISTOR; FXD; 2.7 OHM 10% ,25W CC onn [o:F¥ic)]
ABRA? Q787 RELISTOR: FXD; 274 OHM 1% .125W F 1 C&-1/8-TO-2M4R-F
ASREB 08B4-1011 RESISTOR; FXD; 100 OHM 10% 28W CC (R Fi] co1ort
ABRGY 2100-0854 AESISTOR; VAR TAMA, 500 ©)HM 10%C s 72PRBOOK
ABROO i 0684.2221 RESISTOR: FXD; 2.2K 10% . AW CC TUBULAR o €N
ASAT 069631563 RESISTOR; FXD; 3.83K 3% 125w F TUBULAR 18200 CA-1/B.T0-831.F
ABRD2 0884 AESISTOR: FXD; 39 OHM 10  28WCC 01121 €230
ASR9I 08642211 RESISTOR; FXO; 220 OHM 104 25W CC onn . cann
ANRS4 0484-2211 . RESISTOR; FXD; 220 OHM TU% ,.25W CC (AL CB2218
AJR9S ; 07570024 2 RESISTOR; FX0; 5.62K 1% 5W ¥ TUBULAR 3 MFIC 1/2-T06621-F
ABRBE 071870419 RESISTOR; FXD; 681 AHM 1% ,128W F 24548 C4-1/8TO681RF
1
ABR97 01570412 2 RESISTOA; FXD; B82 QHM. I% .176W F 24648 CA-1/BT0-682R F
ABRDE 1 06080084 LI RESISTORA; FXD; 216K 1% .125W F TUBULAR 16260 CAVBTO2151F
ALRUO t 048431 RESISTOR; FXD; 33K 10% .26W CC TUBULAH onn CRIMN
ABRICO Y 0684-2001 RESISTOR; FXD; 39 OHM T0% .25W CC o112
AGR101 0da4- 100 RESISTOR; FXD; 10K 10% 26W CC TUBULAR o ca10at
ARIO2 08843321 RESISTOR; FXD; J.1K 10% .25W CC TUBULAR 9N CaYY
ABA101 Q842221 RESISTOR; FXD: 2.2 10% ,.29W CC TUBULAR onn cenN
ASRIO4 DELETED :
ARRI0G 06884-3321 RESISTOR; FXD; 3.3K 10% .25W CC TUBULAR onn [l kg |
ABR108 0767-0428 3 RESISTOR: FXD; 1.87K 1% .Y26W F TUBULAR 24546 C4-1/8-TQ- 1820 F
ABR{07 0884-3321 RESISTOR; FXD; 3.3K 10% .28W CC TUBULAR o €831
ABRI08 0508-5812 RESISTOA; FXD; 2K .1% ,126W F TURLILAR 190 MF4C-1/8-T222001-B
ASR10G Nﬂul? RESISTOR; FXD; 2+.,1% .126W F TUBULAR 19701 MFAC.1/8.T2:2001-B
ABR110 RESISTOR; FXD; 215 OHM 1% ,125W F 10208 CAVB-TO18R-F
A!}tlll 0757-0"7 REEISTOR; FXD; 582 OHM 1% ,125W F 24548 C4:-1/B-TO682H F
ABATI2 Q71570420 1 RESISTQR; FXD; 785 OMM 1% . 126W F 24548 CA-1/BTO-761-F
ABRI13 0757-0428 RESISTOR; FXD; 182K 1% .126W F TUBULAR 24548 C4-1/8-TO-1621-F
ABRIE 0898- 7401 RESISTOR; FXD; 1L7IK 4% J25W F TUBLLAR 30083 MF4C.1/8T721711-B
ABRIIS 0808 8812 ] RESISTOR; FXD; 2K 1% . 126W F TUBULAR 19701 MF&C/8T2-2001B
AGRI1S 0834101 RESISTOR; FXO; 100 OHM 10% . 24W CC o caion
AANT - 08B4-3321 RESISTOR;: FXD; 3.3K 10% .28W CC TUBLLAR an AN
ABANS 08833001 1
ABRL1Q 06008-2134 2 RESISTOR; FXD; 178K 1% .1 2W F TUBLILAR 18299 C4-1/B-TO 12 F
RI120 0884-1011 RESISTAR; FXD; 100 OHM 10% 26W CC onyn catoNn
A1 0684-332% RESISTOR; FXD; 3.3 $0% .26W CC TUBULAR o CBIIN
ABR122 0684-3901 RESISTOR: FX0; 39 OHM 10% .25W CC onn CRYeM
ABR123 0804. 3445 H REGISTOR; FXD; 348 QMM 1% ,125W F 10209 CA-VB-TOMER r
ABR124 Q757-0406 1 RESISTOR; FXD,; 182 OHM 1% ,125W F 21548 C4:1/8-TO-182R-F
ARRIS 0584-3901 RESISTOR: FXD; 23 OHM 10% .28 CC o1n CR300t
MR?N 05842121 AESISTOR; FXD; 3.3K 10% ,25W €L TUBULAR an2 cean
AOR127 0434-3001 RESISTOR: FXD; 10 QHM 10% .EBW cCc o1 ca1001
ABR) 28 08341001 RESISTOR; FKD 10 OHM 10% . 28W LG onn CBI00Y
ABRY29 Q7510218 1 H!S!S‘I’OR. FX0: 178K 1%.!25‘” ¥ TUOULAR 2545 CA-1/8.T1781-F
ABR1X 02670422 1 RESISTOR; FXD; 908 OHM JMWF 24545 CAV/BIOENAF
ABRIY 1031 RESISTOR; FXD; tOK 10% MCC TUBULAR o [o: 8110 )}]
ABR132 07870447 RESISTOR; FXD, 18.2K 1% .125W F TUBULAR 24548 CA-1/8.TO-1622-F
ABRIN) 100-0554 RESISTOR; VAR TRMRAR, 500 OHM TO%C 13138 TPRBOOK.
-u.ﬁu!ﬂl 01870404 HESISTOR'?XD. ‘INOHM 1% 128W F 24548 C4-1/BTCINN-F
AAY 07670407 RESISTOR; FXD; 200 OHM 1% 128w F 24B48 CA- 18 TO200.F
ASR134 Q767-0401 ] HESISTOR FXD; 100 QMM 1% 128W F 24648 C4-1/BTO-101-F
ABR1)7 0a84-3311 RESISTORA; . XD; 330 OHM 10% .28W CC 01121 c83an
ASR)S 0d484- 193t RESISTOA; FXD; 10K 10% . 25W CC TUBULAR a2 ca1Ion
ASR129 0787.0485 RESISTOR: FXD; 385K 1% .126W F TUBL:LAR LAS CA-1/B70-3482.F
ABR140) 3 RESISTOR 2.81K OHM 1% .1 28W F TUBULAR 18200 CAVBT02810-F
ABR1Y 07870406 3 RESISTOR 2.02K 1'% ,126W F TUBULAR 548 €4-1/8- 70291 F
ASR142 0757040 4 RESISTOR FXD; £.37K 1% ,126W F TUBULAR 24848 CAVBTOAINF
AARTLY 078 1-0440 2 RESISTOP:FHD TEK 1% .125W F TUBULAR 24844 CAVBTOT501-F
ABRTA4 0767-0451 [ RESISTQR: “XD; 24.3K 1% .0 23W F TURULAR 24548 CA-1/B-TO-2432-F
ABRT4S O7T57-0451 HESIS‘I’OH FXD: 24.2K 1% . 126W F TUBULAR 24648 CAVBTOMIZF
ASR148 21000688 ] RESISTOR VAR TRMR, IC0OKM 10% C 73138 TPR100K
ASRI47 07570284 .1 RESISTOR; FXO; 180 OHM 1% 126W F 24548 CA-VBTO151-F
ABR148 21003 AESISTOR; VAR; TAMA, 1K OHM 10% C e 338901102
ABR1IAQ 07870427 RESISTOR; FXD; 1.5K §%.126W F TUBULAR 24648 CA-1/B.70-1801-F
ABR160 07870458 RESISTOR; FXD; 24.3X 1% ,125W F TUBULAR 24548 CA1/BTO242°F
ABRIBY O767-0451 RESISTOR; FXD; 24.2K 3% ,126W F TUBULAR U548 CA-1/B.TG-2422-F
ABRE2 07670124 1 RESISTUR; FXD; 39.2K 1% .4 25W F TUBULAR 24548 CB-1/ATOM22F
ABA153 21003280 RESISTOR; VAR; TRMR, 50K OHM 10% C 32007 18091503
, ABR1S4 Q7870124 1 RESIS‘I’OR FXD; 0.2 'l% S 25W F TUBULAR 4548 C3-1/4.TOB22 F
ABR18S Or51-0410 RESISTOR FXD: 201 OHM 1% 125W F 24548 C41/B8.TOXIR-F
MB!M 07%7-0410 HESISTOH;FXD;:!JI OHM 1% . 125W F 545 C4-V/BTOXIRF

See Introduction to this section for orderiag information
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Replaceable Parts Model 1710B
?
Table 6-2. Peplaceable Parts (Cont'd)
Mfr
Reference 1up pary Number| Qty Description Code | Mir Part Number
Designation ode
ABRIG7 01670208 RESISTOR; FXD; 76 DHM 1%.126W F TUBULAR 24548 CA- VB TOI5R0F
ABR158 07570394 H!SFSTOB.' FXD,?E OHM 1% 1 28W F TUBULAR 546 C4-1/8-TO-ISROF
ABRISO 0870417 RESISTOR; FXD; 562 OHM 1% ,125W F TUBULAR 24548 C4:)/B-TO-882R -
ABRISD 07520283 RESISTOR; FXD: 2K 1% ,126W F TUBULAR v 45848 C4-1/8.70-2001-F
AgR16t 0787-0283 RESISTQR: X[}, 2K 1% .0 26W F TUBULAR 24548 €A-1/8-T0-2001-F
ABRIS2 0884-331% RAESISTOR; FXD: 330 OHM 10% .26W CC onn <A
ABR1S3 0684-122% 3 RESISTOR; FXD; 1.2K i0% ,25W CC TUBULAA a2 ce12N
ABR1S4 0503-3430 NESISTOR; FXD; 178 OHM 1% .126W F TUBULAR 0608-3409
ABR &S 0757-0418 2 HEBISTOR FXD; 511 OHM 1% ,125W 480 07670416
ABR188 Or57-0418 HESISTOR FXD 511 OHM 1% ,128W 28480 G787 0416
ABR187 0767-0282 RESISTOR; FXD, 221 OHM 1% ,126W F TUBULAR 4648 C4-1/B8TO02NRF
ABR168 DELETED
ABRTEQ 0767-0308 RESISTOR; FXD; 16 OHM 1% 125W F TUBULAR 24548 CAVB-TO-121t-F
ABR3MO Q767-0480 RESISTOR 432K 1% ,176W F TUBULAR 8480 07570480
ASRITY Q7670480 RESISTOR 432K 1% .125W F TUBULAR 18480 ora7r
A8R172 . 8841021 RESISTOR; FXD; 1K 10% .25W CC TUBULAR an canon
ABRI1D 0684-1021 HESI"TOR FXD; 1K 10% .28V, onn 81021
ABRYTY 068 2228 RESISTOR 2 X OHM BN ?GWCC on CBXI2S
ABR1/S 06B3-E81E AESISYOR 580 OHM 6% ,26W CC o) CBES15
ABPIT8 0684-1001 RESISTOR 1M QHM 10% .28W CC o CB1051
A8R179 o6a4-1011 RESlSTOR 100 OHM 10% .25W CC TUBULAR o caon
ABST J101-0669 3 SWITCH J01-Dase
AU 19740004 -3 IC; LIN; OI’EHATIONAL AMPLIFIER 071263 FI8HC
Agu2 BO61-3019 2 ASSY, SUBSTRA 78480 5081-2010
{NOT SUP’LIED WIM DRDER SEPARATELY)
ABUY 1821-0001 IC; LIN; TRANSISTOR ARRAY 02136 CA
ABU4 1826-0088 1C; LIN; OPERATIONAL AMPLIFIER 07763 178HC
ABUS 5081-3018 ASSY, SUBSTRATE 28480 5G81-3018
(KOT SUPPLIED W/AB, DHDER SEPARATELY)

ABUG 18210001 IC; LIN; TRANSISTOR Y 02736 CAJ048
ABU? 1810001 IC; LIN; TAANSISTOR A R 115 CAXMS
ABVR1 1902-3048 L] DIODE; 2ZENER; 348V VZ: AW MAX PD 04712 5Z 10039-60
ABVRA2 1802-3048 CIGDE; 2ENER; 148V V2; AW MAX PD 4713 521003680
ABVR) 1902.2048 QICDE; ZENER; 248V V2; AW MAX PD 04713 $Z 10030.60
ABVR4 16023048 DIQDE; ZENER; 348V VI, .4W MAX PD o) 5T 10039-60
AGVAS 1902-3104 1 DIQDE; ZENER: B.AIV VZ; AW MaY " © M3 52 10839-110
ASVRS 19020025 DICDE; ZENER; 10V VZ; AW MAX PD 713 52 10036-182
AdW? 0172061820 1 CABLE ASSY, COAX 28480 0172081620
ABXUY 12000783 3 SOCKET, ELEC, ICBCONT DIP SLDR TERM 71786 11368920689
AdXU2 12000428 SOCKEY, ELEC, IC 18-CONT DIP 5LDR TEAM 24006 £83828-1
AgXUd 12000441 SOCKET, ELEC, IC 14-CONT DIP SLDR TEAM 4095 6a362r-1
AdxuUa 12000763 SOCKET, ELEC, {C BCONT DIP SLDR TERM 11768 1335892 061
ABXUS 12000438 BOCKET, ELEC, IC 18-CONT DIP SLOR TERM 24508 E836249-1

X 1200-0441 SOCKET, ELEC, IC 14CONT DIP SLOR TERAM 4905 E83527-1
ABXU7? 1200-0441 SGCKET ELEC, IC 14 CONT DIP SLDR TERM 24985 586271
AD 0172008647 1 ' BOARD ASSY DELAYED SWEEP SWITCH 8450 0112066847
ABCT 01500118 CAPACITOR,; ;XD ATPF 110% 500WVDC 18299 CA-1/8TO1TBR-F
AGC2 01210408 8 CAPACITGR VAR 1.9/18.7 PF 28480 03210408
ASCY [} 1 CAPACITQR; FXD; 10PF & .B% BOOWYDC 28480 0150-0083
AQC4 01400218 4 CAPACITORA; FXD; 160FF £2% 30WVRGC 218 OMIEF18IGOI0WVICR
AQCS 140018 CAPACITOR; FXD: 160PF +I% JO0WVDC Frak] OMIEF 181GOS0ORVICR
ARCs O180-2451 CAPACITOR; FXD; O1UF +B0-20% 10OWVDC 28480 Q1803451
ARCT MB-197 CAPACITOR; FXD; 2.2UF +10% 20VDC TA 56289 1500225X0020A2
ABCS 01830197 CAPACITOR: FXD; 2.2UF t10% 0VOC TA 542680 1600225XB020A2
ARCD 0180-0187 CAPACITOR; FXD; 2. 2UF ¢ !W 20VDCTA E5288 1500225X0020A2
ASCI0) 01210406 CAPACITOR-VAR l B8P 18480 01210495
ARCI 0180-2281 3 CAPACITOR; FXD; 16PF 2 5'4 S00WVDC 18480 0180-22¢)
AGC12 01210408 CAPAGCITOR-VAR 1.8/18.7 PF 28480 Q121 0408
ASCI3 Q180-0014 2 CAPACITOR: FXD BOPF 2 2% J0OWYDC 28480 0180-0074
ASCl4 0180-3481 CAPACITQR; FXD; D1UF +80-20% 100WVDC 18480 GIE0-2481
ASC13 0180-1324 4 CAPACITOR: FXD; 1UF 18% 1008VDC 78480 160-3124
ABCIS 0160-J461 CAPAC!TQH;FKD; JQIUF +B0--20% 100WVDC 28480 0180-3487
ASCI? 0180-3451 CAPACITOR; FXD; DIUF +BQ~20% 100NYDC 28480 Q180 3481
ARC1B 0180-3451 CAPACITOR; FAD; Q1UF +80-20% 100WVDC 28480 0180-3481
AC19 01502260 CAPACITOR; FXD; B.1PF ¢ I5%PF SOOWVDC CER 71582 :01-000COHO-BOC
ABCRY 19010040 DIQDE; SWITCHING; 20V MAX VAM EOMA 28480 1061 0040
AUCR2 1001-0040 DIQOE; SWITCHING; 20V MAX VAM EOMA, 8480 1001-0040
ASCR)Y 1001 DIQDE; SWITCHING: DOV MAX VAM EOMA, 28480 1931 0040
ALY S140-011% COIL.FXD MOLDED RF CHOKE, 22UH 10% 82142 -M2BK
AgL2 9170-0020 CORE; MAG SHIELDING BEAD o114 $4-500-86A2/4A
ASL3 IT-0028 CORE, MAG SHIELDING BEAD one B5-500-88A2/4A
ALY 91100029 CORE, MAG BHIELDING READ L1733 58.500 85A2/4A
ASLE ot CORE, MAG SHlEl.Di NG BEAD 02114 B8 EOO-BEA2/4A
AGMPY 1460-1148 2 SPRING: TO [oad.)] [o]:]+]
AQMPZ 0184022502 2 ROLLER: DETENT M40y 0184022802
ABQt TRANSISTOR PNP §1 PO=310MW FTe250MHZ 29480 18530038
AQ2 18830006 TRANSISTOR PP SI PD=310MW FT=250MHZ 28480 1853 0008
ARQY 18830244 2 TRANSISTOR PNP SI PO=110MW FT=E00MHZ 480 18630744
ADQA 18350081 TRANSISTOR; JFET N-CHAN D-MODE 51 01265 NS4S
ADQS } 18540016 5 TAANSISTOR'NPN &1 T0-18 PD~360MW 18540019
ASQH f 18540828 TRANSISTGR NPN 81 TO-02 PD=-625MW 04713 MPS-H1?
ASQTY 1 '$0801 2 TRANSISTOR NPN 51 13640601

1
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Model 1710B Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)
1
Reference 1o p : Mir
A art Numberf Q Description Mfr Part Number

Designation ty Code
AS08 1863-0038 1 TRANSISTOR PNP 8) PD=310MW FT=250MH2Z 28480 1863 0038
ASQY 1864 0661 TAANSISTOR NFN SI 28480 ta64 C201
ABRT D408 J448 1 RESIITOR; FXD; 383 OHM 1% .126W F 18200 CA-1/B-TO-381A-F
AGR2 07570280 RESISTOR; FXD; 1% 1% .126W F TUEBULAR 24545 CA1/B-TH1001-F
AGR3 01670288 2 RESISTOR; FXD; 0.00K 1% ,128W F TURULAR 20683 MF4C-1/B- 706001 F
AGR4 0884.2201 4 RESISTQR; FXD; 22 OHM 10% . 24W CC o €a0t
AGRB 0608 0082 1 RESISTOR; FX0, 484 OhM 1% 1 26W F 16299 C4-1/8-TO-AB40-F
ARG 0757-0420 1 RESISTOR; FXD; 760 OHM 1% .128W F TUBULAR | 24848 CAV/BTOISIRF
AGR? 0803 1035 4 RESISTOR; FXD; 10K B% . 25W CC TUBULAR o c81035
AGRA RESISTOR; FXD; 58 OHM 10% . 26W CC oz caseot
ASR@ AESISTOR; FXD; 66 OHM 10% . 28W CC ont [ o150 ) )
ABR10 O6HT- 162V r AESISTOR: FXD; 1.8X 0% 5W CC TUBULAR aun EBIB
ABRT) 0ag4-4721 2 AESISTOR; FXD; 4.7K 10% .28W CC TUBULAR ona caIn
ASA12 0Dear-332t 2 RESISTOR; FXD; 3.3X 10% 5W CC TUBULAR onn EBY

A1 0684-100% AESISTOR; FXD; 100HM 10% . 28w CC mn ceom
AGAT4 06841003 RESISTOR; FXD; 10 OHM 10% .26W CC onn cAo
ARRIB 0684-100 RESISTOR; FXD; 100HM 10% . 28W CC onn cBY0g1
AGRIE osarIn 2 RESISTOR; FXD; 2.7K 10% .5W CC TUBULAR onn [ 1¥ipdl
ASR17 DGR 8430 2 RESISTOR: FXD; 2.6K ,1%X ,125W F TUBULAR 03ada PMEGE.T:2
ASRIR 06R8- 5449 2 HESISTOR:FXD;BK 0% . 126W F TUBLMLAR 30683 MFAC:1/8-T2-6001-8
ABRIG DBOS-8360 2 RESISTOR; FXD; 10K .1% .128W F TUBULAR 18791 MF4C.1/8-T8-1002 8
ASR20 0068-5642 2 RESISTOR: FXD; 25K 1% ,126W F TUBULAR 16151 MF4C-1/8-T2-2502.8
AgA21 0668 5480 2 RESISTOR; FXD, 50K 1% . 128W F TUBULAR MF4C-1/8-T2 6002 B
ABR22 0868-4183 2 RESISTOR; FXD; 100X .1% .125W F TUEULAR 19701 MF4C-1,5.T21003 8
ASRI3 Q180427 RESISTOR; FXD; 1.5K 1% ,126W F TUBULAR 24548 C4.1/8-TO-18Q1-F
A4 00845603 RESISTOR; FX0; 58 OHM 10% .25W T o CaLsOY
AGR2S 0684-478% 3 RESISTOR; FXD 4.7M 10% 25W CC TUSULAR an2 CB4751
AQR2S 07510427 RESISTOR:FXD; 1.5K 1% ,126W F TUBULAR 24B48 C4-)/B.TQ-1601-F
AQRI? 07670426 hESlSTOR:FKD.’ 1.0 1% '26W F TUBULAR 24548 CA-V/B-TO-1301F
AGR2B 07670425 RESISTOR; FXD; 3.82K 1% .328W F TUBULAR 24546 C41/8.T0-2921-F
AQR29 066800856 AESISYOR; FXD; 281K 1% .!ZEW F TUBULAR 16209 CA1BTO G F

[ik 1] 2100-2066 ] RESISTOR; V.Aﬂ TAMR, 5K OMM 10% C 2087 X0ep-t 602
AGRYY 2100-2088 AESISTOR: VAR TRMRB, EX OHM 10% C 32067 J00EP-1-602
AQRY2 0167-0423 ¥ ARESISTOR; FXD; 831K 1% . 126W £ TUBULAR 2UB48 CA/B.TO8B11-F
RAIRID ! 07570838 RESISTOR; FXD; 7.5K 1% 5W F TUBULAR 28480 07570848
AJRM 0884 86801 RESISTOR; FXD; £6 OGHM 10% .25W 28480 0684 5801
AORIS 01870424 RESISTOR; FXD; ).65K 1% ,126W F TUBULAR 28480 07570434
AR 01870418 RESISTOR; FXD; 511 OHM 1% ,126W F TUBULAR 480 0787-0416
AGR? 07670448 AESISTOR FXC 15K 1% ,128W F TUBULAR 24544 CA1/BT0-1602.F
AJRIB 21003384 RESISTOR; VAR; TRMR, BOK OHM 10% C 73118 TIXAL04
ASR9 08841011 RES!STOR; FXD; 100 OKM 0% ,25W CC 01124 ¢BIoN

gu 1824-00068 IC: LIN; OPERATIONAL AMPLIFIER 07283 TISHC

AIXUT 1200763 S0CKET, LLEC, ICBCONT DIPSLDR TERM ' 11786 1336892 061
10 0172066528 1 BOARD ASSY, HORIZONTAL DISPLAY SWITCH 28480 01720-58508
AIOCT 0180-2461 CAPACITOR; ?ND DIUF +80-20% T00WVD 28480 01603451
A10C2 01603451 CAPACITOR; FXD; DIUF +80-20% 100WVDC 268480 0160-34
AI0CD 0160 2283 CAPACITQR: FXD; 8.8PF 2.25PF BOOWVDC 12082 x (I?OCOHOSHGC
ANOC4 O160-M461 CAPACITOR; FXD; .QIUF +BO—20% TO0WYVDC Jd480 01460-346
A10CE 0180 U461 CAPAC TOR; FXD; QIUF +80~720% 100WVDC 28480 0160:- 3481
A10CH 01605261 CAPAL ,DR;FXD; 'ISPﬁ 16% B0OWVDC 28480 0160-2281
AI0G? 0160-3481 CAPAL. YOR; FXD; QIUF +B0~2U0% 100WVDC 28480 0180 J461
A10CH 0160 3\58 CAPACITOR; FXD; .0IUF +80=-20% 100WVDC 480 0160- K51
A10CE 01601461 CAPACITOR; FXD; .0IUF +80-20% {00WVDC 26480 Q1603461
A10GC10 D180- 3403 CAPACITOR; FXD; QIUF +80-20% 100WVDC 26480 0180 M61
AIOCIY DELETED :
A10C12 0180481 CAPACINOR; FXD; OIUF +80—20% 100WVDC 28480 CAYs I8
A10C13 01802481 CAPACITOR; FXD; .0IUF +80-20% 100WVDC DPYR0-JABY
AIOC14 Q16081 CAPACITOR; FX0; DIUF +80--20% 100WVDC 28480 1603461
A10C1E 0180481 CAPACITOR; FXD; QIUF +B0-20% 100WVDC 480 Q1603481
A1OC18 0180481 CAPACITOR; FXD: (MUF B0~ 20% 100WYVDC 28480 140 3483
A10CY? 0180- 2488 CAPACITOR; FXD; QIUF +80-20% 100WVDC 0 + 0160-2451
AlDC18 0180-0180 CAPACITOR; FXD; DOB2UF £ 10% 200WV0C R0 0002192
AIDC18 D160 348" CAPACITOR; FXD; DIUF +B0~20% 100WVDC 28480 01603481
A10C20 D180 481 CAPACITOR; FXD; .01UF +80-20% 100WVDC 8480 01603451
AIOCRY 1901 DIODE; SWITCHING: 30V MAX VAM BOMA 39 1901 0049
AIOCA2 1801 DIODE( SWITCHING; ICV MAX VRM BOMA 480 1801 0040
AIDSY 12513372 2 CONNECTOR; 6 CONT, FEM, POST TYPE 27264 00 52-304212145 £C)
A10J2 1251-3274 2 CONNECTOR; 4 CONT, FEM, POST TYPE 27204 00-52-3040{2145-4C}
AIDLY 700020 CORE; MAL, SHIELDING BEAD, 118 Q0 047 o4 B88.500-65A2/4A
AIGL2 1700020 CORE; MAG, SHIELDING BEAD, 128 QD 047 o114 58.560-B0A2/4A
A0 21700020 CORE; MAG, SHIELDING BEAD ,138 OD 047 074 B4 EGO8EA/4A
ALY 81200029 CORE; MAG SHIELDING READ .'IﬁOD 047 02114 E4-EQ0-85A2/4A
A0Q1 1854 0648 TAANSISTOR NPH S) PD=200MW FT=1.4GH2 28480 1854 0648
A10Q2 1864 0648 TRANSISTOR NPN St PD=200MW FT=1.4GHZ 18480 1854 0845
A1003 18630382 4 TAANSISTOR PNP 51 PD=350MW FT=IGHZ 28480 1883 0362
Al004 18530382 TRANSISTOR PNP 5| PD=360MW FT=1GHZ 8480 18530352
AJ008 1863 0342 TAANSISTOR PNP 5| PD=350MW FT-1GH2Z 18480 16630362
Al0Q8 18530382 TRANSISTOR PNP 5l PO=350MW FT=IGHZ 28480 18530382
A10Q7 1854 0648 TAANSISTOR NPN 51 PO=200MW FT=1,4GHT 8480 1864 0646
AloQs 1854 0648 TRAANSISTOR NPN 81 PO=200MW FT=1.4GM2 18480 166-: 0548
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Table 6-2, Replaceable Parts (Cont'd)

Model 1710B

Replaceable Parts
Reference
Designation |
AR 07570434
AGR2 0684-1001
ATOR3 DAgE- 47
AJOR4 07610184
AIORE 0767-0284
AIGRS 07870284
AIOR? 07570004
ATORS 07870064
AlORS Q7670818
AIOR10 Q7671060
ATORYY 0767 0401
AIORT2 071570400
AlGR1) 0506 U
ATQRT4 0608 MUN
AIOR1G 07570060
AIOR18 0884 221
AlOR17 06841201
AIOR18 0e84- 5811
AIORTD 0757-0401
AIGR20 07570817
AIOR21T 07810817
AIOR22 2100-3351
AIQR1Y 07820401
AORM ocse 8811
AIORZS 0841071
AICH2d 06848811
A10A27 08841029
AlOR2E 08841001
AIOR29 07870283
AI0RX) 0r57-0418
ATORA 07670404
AIORY2 [ L YR b3
AIORII 0767-0093
AR 07870292

105t 1010874
Al 0172088848
AViCs 01400203
ANC2 0180-ME61
ANC3 01802257
Al1C4 01290498
ANICS 01802481
ANCA 18034
ANCT ¢ 01800197
ATICE 018001087
ALICS 01800187
A11CI10 01300197
ANCH Qs
ANICI2 01215405
AtIC1] 0160-0074
ANCI4 210406

4

ANICIS 01603541
AViCIe 10 X124
A1ICY? 0180-0481
ANCI8 Q180 M58
AliCI9

ANCH 01680 U5
AIICAS

ANCR2

AMCR) 10010040
AIICR4 10068-0042
ATICAS 19100030
A1) 12833212
A11J2 12771274
ALY F 400144
AJIL2 00N
ALtMPY 14801148
ATTMP2 0184022502
ALIMP3 12060235
A1101 168830018
ANG2 1863-0244
A11Q] 18550081
ANQ4a 18540723
A1108 1854-0028
AT1Q8 18540891
A11Q7 18530054
A8 1854-0691
AlIRt 0684-101%
AlIR2 07870283
A11R3 07570268
AVIR4 01870000

Mir
mber; Qty Description Code Mfr Part Number
R 4 AESISTOR; FXD; 168K 1%. mw F FUBULAR 245468 C4-1,9.TO-M51 F
HESISTDFI FXD; 10 OHM 10% .25 0112t caion
1 RESISTOR; FXD.A?:! OHM 1% .125W F 16200 CA-Y/3-TO422R-F
H!BISTCIR.' FXD; 180 QHM 1% ) 26W F 24548 C4V/BTO-I51F
RESISTOR; FXD; 150 OHM 1% . 325W F 24548 CA-/8-T0-151-F
RESISTOR; FXD;: 160 QHM % 326W F 24548 CA-1B.TO150R F
RESISTOR B1.1 OHM 1% 126w F TUBULAR 24648 CAY/BTORIALF
RESISTOR 1.1 OHM 3% .126W F TUBULAR 24548 CA-1/8TOBIRTF
RESISTOR 582 OHM |% 5W F TUBULAR 28480 0767-0815
RESISTOR 108 OHM 1% W F TUBULAR 28480 Q767-1060
RESISTOR; FXD; 100 OHM 1% 125W F 458448 C4. W‘mtm F
RESISTOR; FXD; 100 OHM $% J25WF 24548 C4:1/8-70-101-F
k4 RESISTOR; FXD; 19.8 GHM 1% . 128W F 03888 PMEBS- L’B—TDWR&F
RESISTOR; FXD; 10.6 OHM 1% 126W 03888 PMEES-1/B-TO-1GRB.F
] HESISYOR FXAD; 121 OHM 1% QEW F 'I'UI!LILAR 0003 MFB2C\/4TO12TR F
AESISTOR; FXD; 22 OHM 10% 26w CC onn [« Fral]
RESISTOR; FXD; 22 0HM 10% 25w CC o o Frol ]
1 RESISTOR; FXD 880 OHM 'Ith QSWCC 01321 caean
RESISTOR; FXD; 1M QHM 1% 126W F 24548 C4-1/B.70-101-F
2 RES!STOR; FXD; 780 OHM 1% .!.'M F TUBULAR 30683 MFIC-1/2T018)-F
RESISTOR; FXD; 150 OHM 1% ISWF TURULAR 3 MF7C-1/2TO 6% F
1 R!SISTOR VAR TRAMR, B00 OHM 10% C palk:] J2XR301
HESISTOR 'KD, 100 GHM 1% .125W F 4548 CA-1/BTO10%F
2 HESlS‘I’OH EXD; 680 OHM 10% .25W CC anAy casgir
HESISTOH FXD; 1K 10% .28W CC  UBULAR onn cenn
RESISTOR: FXD: 680 OHM 10% .26W CC ann resan
RESISTOR; FXO; 1K 10% .'."EWCC TUBULAR ona cRon
RESISTOR; FKD 10 OHM 10% 25W onn caoes
RESISTUR; FX0; 2K 1% .mw F TUBULAR 4548 CA-1/B-T0-2001-F
HESISTOH FXD; 511 OHM 1% .125W F 24648 C4-1/8-TOBHR-F
AESISTOR; FXD; 3.88K 1% ,126W F TUSULAR 243448 CA-1/B-T0-0651-F
RESISTOR; FXD; 900 OHM 1% .126W F TUBULAR 4548 C4-1/B.TO000R-F
RESISTOR 47.5QHM 1%, 126W F TUBULAR 28480 07870203
RES'STOR 47.5 OHM 1% ,126W F TUBULAR 8480 07570293
1 SWITCH A101-0878
1 BOARD ASSY, MAIN SWEEP SWITCH 0172088548
CAPACITOR; FXD: 156% 500WvVOC ™haie DM15EDO0OS0ONVICR
CAPAC + FAD; O1UF +80=20% 100wV D 0 0180- U481
CAPACITOR IXD. TOPF 8% 300WVDC 28480 0160-2267
CAPAGITOR \Mﬂ 18187 PF M480 01210488
CAPACITOR; FXD; O1UF +8C-20% 100WVDC 28480 0160-3481
CAPACITOR; FXD; GIUF +80-20% 100WVDC 28480 01603481
CAPACITOR; FX0; 2.2UF £ 10% 20VDC TA 54280 moommm:
CAPACITOR; FXD; 2.2UF £10% 20VOC TA 566™19 1200228 XDO20A
CAPACITOR; FXD; 2.2UF +30% 20vDC TA BOZED |mmxm:
CAPACITOR; FXD; 2.2UF £10% 20VNC TA 58209 V500 228X6020A2
CAPACITQR: FXD; 15PF 6% ROOWVDC 28480 Q180228
CAPACITOR-VAR 10/15.7 0F 28420 0121- 0465
CAPACITOR; XD; BOPF 1+ 2% X00WVDC 26480 0150-0974
CAPACITOR-VAR 1.9/15.7 PFF 20480 0121-0408
CAPACITOR; FXD; DIUF £5% 100WVDC B4411 HEW~102
CAPACITOR, FXD; IUF 8% 100MVOC 78480 01602324
CAPACITOR; FXD; 100UF £10% JOVDC TA-WET 28480 01800481
CAPACITOR; FXD; DIUF +80~20% 100WVDC 28480 01503451
RELETED
CAPACITOR; FXD: .03UF +80~20% 100WVDC 28480 016051
DELETED
DELETED
DIGOE; SWITCH!NG; 20V L'AX VRM BOMA 28480 19010040
CIQDE; MULT; SILICON, DUAL BA30 10080042
DIO0E; SWITCHING; 15V MAX VRM BOMA 15100030
CONNECTOR, 8CONT, FEM, POST TYPE rme 0082208212146 8C.
CONNECTOR, 4CONT, FEH POST TYPE 2084 00-52-3043(2146-4C
COIL,FXD; MOLD!D ﬁF CHOKE A.TUH 10% 24226 10/471
CCRE; MAG SHIELDING BEAD o214 B8-500-65A2/4A
EPRING: TORSION Q0000 [+]:]»]
AQOLLER: DETENT 28480 Q184022802
HEAT-DISSIFATOR, 5GL., TO-JS PG M480 1204-0225
) TRANSISTOR; BIPOL: §1; PNP DUAL 28430 14530018
TAANSISTOR PP St CHIP PD«210MW 28480 18630244
TRANSISTOR: JFET N-CHAN, DMQODE §) 0166 INE24E
TRANSISTOR NPN &) 1854.0723
TRANSISTOR NPN 8) PO=825MW FT=800MHZ 04713 MPSHIT
TRANSISTOR NPN §I m4an0 1854 0d0
TRANSISTOR PNP 51 CHIP PD=250MW 480 1863 0054
TRANSISTOR MPN 81 1884 0691
RESISTOR; FXD; 100 OHM 10% .25W CC ann caon
RESISTOR; FXD; 221 OHM 1% .925W F TUBULAR 24548 CA1BT021R
HESISTOR; FXD; 9.06K 1% .120W F TUBULAR 0003 MNC»IJ'B—TOOO!D F
RAESISTOR; FXD; 1K 1% 1 25W F TUBULAR 24548 C4-/8-T0-3001-F
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Model 1710B Replaceable Parts
Table 6-2. Replaceable Parts (Cont’d)
Reference |ypp Mfr
art Number| Qt Description Mfr Part Number

Designation v Code
AI1RS 220 RESISTOR; FXD; 22 OHM 1% .26W GC TUBULAR anAn caza
Al1IRE 0787.02680 RESISTOR; FXD: 1K 1% J25W F TUBULAR 4548 CA4-\/8-T0- 100} F
AITRY Q1570427 RESISTOR; FXD; 1.BK 1% ,125W F TUBULAR 24548 CA-VB Y0180V F

1 AlIRB 0331038 RESISTOR :FXD; 10K 6% . 25W CC TUBULAR on cals
A11R9 TAB4 BAQ) RESISTOR; FXD; 55 OHM 10% .25W CC TUBLILAR 0132; casear
AR 0684-4783 RESISTOR; FXD; 4.7M 10% . 28W CC TUBULAR at €84751
AlR1Y 0787-0427 RESISTOR; FXD; 1.BK 1% .126W F TUBULAR 24648 C4-1/8-TO1801F !
A1RI12 0884.3321 RESISTOR; FXD; 3.3% OHM 10% ,25W CC TUBLLAR 012t CAIN
A11R12Y 0484- 1021 RESIST OH FAD,; 10K 10% . 25W CC TUBULAR N [w:3[1x]]
AVIRI4 0884-1051 RESISTOR; FXD; 100 OHM 10% .28W CC o caion
AVIRIG Nas4 RESISTOR; FXD; 58 OHM 10% .25W CC TUBULAR ann [o:.0 ]
Al11R18 0484 4T RESISTOR; FXD; 4.7K OHM 10% .25W CC TUBULAR nmn CR472Y
A11R1? 0884-1001 RESISTOR; FXD; 100HM 10% .28W CC TUBULAR N CcBi0at
AY1IR18 00841001 RESISTOR; FXD; 100HM 10% . 268W CC TURULAR onx (o300
ARS8 0484- 1001 RESISTOR; FXD; 100HM 10% .26W CC TUBULAR o cBlon
AR Qag4-1011 RESISTAR; FXD; 100 OHM 10% .26W CC onn cBion
AVIAN 0884-1019 RESISTOPR; FXD; 100 OHM 10% . 2fW CC onn CBlOH
AR 0884-1011 RESISTON; FXD; 100 OHM 10% .25W CC o121 caiot)
AVIR2] 0808 4153 RESISTOR; EXD; 100K 1% A 2W F TUBULAR 19701 MEF4C-1/B-T2.1003 B
AR Deoa- 54 RESISTOR; FXD; BOK 1% ,128W F TUBULAR 2008) MF4C.1/8-T2-6002 8
AVIRG 0808 8042 RESISTOR; FXD; 38K 1% .125W F TUBULAR 19703 MF4C.1/8T2.260. B
AltR28 06006380 RESISTOR; FXD; 10X .1% . 12%W F TURULAR et MP4C.)/B-T2:100: B
ATIA2? 0800 5449 RESISTOR; FXD; K .1% . 128W F TUSULAR X683 MEAC-1/8T2.500" 8
AtIANM 0508 8450 RESISTOR; FXD; 2.5K.1% .128W F TUBULAR 03888 PMEBS.T2
AtIAR29 0187 0428 . RESISTOR; FXD; 1.3K '% 125 F TUBLILAR 24548 CA-1/8-10-1 200 F
AlLIA0 07570428 RESISTOR; FXD; 302K % .126W F TUBULAR 4548 CA1ATOINF
ATIRM 07570203 RESISTQR; FXD; 2K 1% 125W F TURULAR 4548 CAVBTO2CO-F
ATIR32 0887211 RESISTOR; FXD; 2.7K 1* % .6W CC TUBULAR onn cann
AYIRIY 21002068 ] RESISTOR; VAR TAMA EX OHM 10% C 37097 304P-1-502
AYIRM Mo 68 RESISTQR; VAR; TRMR, 3K OHM 10% C 31947 30881802
ATIR3S ; 2100- 2068 RESISTOR; VAR; TRMR_ SK OHM 10% C w7 20081502
ATIR3S 07570428 RESISTOR; FXD; 811K 1% .125W F TUBULAR 24548 CA-1/BTOSNILF
ALIRI?Y 0757 0448 RESISTOR; FXD 15K 1%.126W F TUBULAR 24548 C4-1/8-TO-1602.F
AYIR3E 841011 RESISTQR; FxD; 100 OHM 10% . 25W CC o cai1011
AlIRY 2100-2354 RESISTOR; VAR TAMA, BOK OHM C 73138 TIX RGO

1UT 1828-0088 1G; LIN; OPERATIONAL AMPLIFIER 07263 718HC

AIVRY 1002-0041 DIODE: TENER; 5,11V VI; AW MAX FD 043 SZ.10079 04
ANXH 12000777 ] SOCKET; ELEC; IC SCONT DIP SLDR TERM s 1330602080
AJIXUY 12000781 SOCKET: ELEC: IC 8.CONT DIP SLODR TERM 71785 1J3 68892081
Al2 017085528 ] BOARD ASSY, HOLDOFF/COMPARATOR 480 0172088629
AICt A 0191 CAPACITOR; FXD; B8PF 15% JOOAVDC 72128 DM ISESSOL0M0OWYICR
Al2XC2 0180- 2204 ] CAPACITOR; FXO; 100PF 5% J0OWVDGC MICA ABO 0160 2204
ANICY 01830298 ] CAPACITOR; FXD; Y500PF & 10% 200WVDC POLYE -l 202P 18202
A12CA 018001681 ] CAPACITOR; FXD; DIUF 210% 200WVDC POLYE 28280 2210092 PTS
AT2CS 01000182 2 CAPACITOR; FX0; O22UF 2 10% 2004 VDG 66260 M2F12202
Al2CH 91800230 CAPACITOR; FXD; JUF 120% BOVDC TA-50LID 56280 1500 105X 008042
AI12C? 01800197 1 CAPACITOR; FXD; 2.2UF e 10% 20VDC TA 56260 160C228X0020A2
Al12C8 019G-00u4 1 CAPACITOR; FXD T100UF +75-10% 28VDC AL 552609 0010716025002
AIXE 0180 00cd 2 CAPACITOR,‘ FXD: 1OUF +75-10% 25VDC AL 54280 0D108GO2ERE2
A12C10 0180-006¢ CAPACITOR; FXD; 10UF +75-10% 25VDC AL E4208 001086025882
A12CHE 01802481 CAPACITOR; FXD; .D1UF +80--20% 100WYDC 8480 0160- 1451
Al2C12 0180-J4581 CAPACITOR; FXD; D1UF +80-20% 100WYDC 78480 180-2451
A12C13 01800157 CAPACITOR; FXD: 2.2UF ¢10% 20VDC TA 58299 1mmxm:
A12C14 01600187 CAPACITOR; FXD; 2.2UF £10% 20VDC TA 58280 GOD22EX0020A2
A12C1S 01830197 CAPACITOR; FX0, 2.2UF 1 10% 20VDC TA 68280 IMMIWI
Al12C18 01800187 CAPACITOR; FXD; 2.2UF 1 10% 20VDC TA sa0 1800124 X0020A 1
AY2C17 0180 U881 CAPACITOR; FXD; .01U¥F +80-20% 100WVDC 28480 016048
AT2CAL |°0|45|3 T DIQDE, MULT, SILICON, DUAL 1901 0533
At2CR2 1901-0040 DICDE; SWITCHING; 20V MAX VHM ECMA 28480 1901 0040
AI2CR) 10010040 DICDE; SWITCHING: 20V MAX VAM BOMA 78480 19010040
AT . 12513019 CONNECTOR; 10-CONT, MALE, POST TYPE 24 00-84-110A2402-10A}
AY2Y 1854068 TRANSISTOR NPN 51 PD=350MW FT+300MHZ 28480
A1202 1854004 TRANSISTOR NPN Sl PO=350MW FT=300MHZ 28480 0028
A1203 1854-0838 TRANSISTQR NPN 51 PO=350MW FT=300MHZ 28480 18640406
Al204 1854-0828 TRAKSISTOR NPN EI FD=X50MW FT=00MHZ 28480 18540008
ATHS 1854-0808 TRANSISTQR NPN 81 PO~50MW FT=J00MHZ 480 135840828
AT204 JB54-0808 TRANSISTOR PN 51 FD=+ 3500V FTeJ00MHZ 28480 1884 0838
A1207 1E54-08 8 TRANSISTOR NPN 5 PD=I5OMW FT=J00MHZ 28480 18640828
Al204 0088 2 TRANSISTOR PNP St PO=J10MW FT=40MHZ 28480 16630088
A1209 1343-0088 TRANSISTOR PNP 51 PO=J10MW FT=<OMHZ 28480 1363 00Bg
A12010 1854 0842 b ] TRANSISTOR; NPN, 51 04213 MPS A1}
A12011 18840042 TRANSISTOR; NPH, 51 on3 MPS AT
A12032 18584-0071 TRANSISTOR NPN 5l PD=J00MW FT»200MHZ 28480 1854 0071
AlZ113 1854-0071 TRANSISTOR NPN 51 PD=300MW FT=200MH2Z JBAB0 18840071
A12014 18530008 TRANSISTOR PNP SI PD=J10MW FT=250MHZ 8480 1853 0038
A1XQ5 1854 0842 TRANSISTQR: NPN, 51 o413 MPSANY
AR 07570448 3 RESISTOR; FXD 18K 1% . 125W F TUBULAR 24548 CA1/BTO- 1602 F
AJ2A2 0884-1011 HESISTOR:FXB.JCDONM T1O% . 25W CC ann cann
AidAY - 0624-337) RESISTOR; FXO; 330 OHM 10% .25W CC o Caxty
A12R% D884 2311 HES!STOR FXO 393G OHM 10% . 25W CC amn can
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Replaceable Parts Madel 1710B
Table 6-2. Replaceable Parts (Cont'd)

‘ . Mfr
Reference up part Number| Qty Doscription Code | Mfr Part Number
Designation Qde |
* A5 0684- 221 RESIS' OR; FXC} 33 QOHM |10% .26W CC o2t CAN
AVIRS 0684-1211 RESIS. OR FXD 330 0HM TO% 200 CC onn caIm
AlIR7 088430 § REEISTQR; FXD; 330 OHM 10% . 28W CC o CoJ3n
Al12R8 0884-3311 RESISTOH: rxn;:mcuu 10% . 25W CC osn cHImt
A12RD 0084-1011 AESISTOR; FXD; 100 OHM 10% . 25W CC o121 caon
A12R10 0167 0274 RESIS(QR; FXD; 1.2TK 1%, 316W F TUBULAR 24846 CANVBTOIZIIF
AT2R1 QIET 0427 RESIS{OR 15K OHM 1% . 175W 0 07152-0427
A12R12 0608 1183 RESISYT.R; FXD; J.83K ﬂ AW F TUBULAR 18299 C4-1/8.T0I801 F
A121112 Q767 0437 3 RESISTOR; FXD; 4.76K 1% ,125W F TUBULAR 246465 CA /B TOAS) F
AlIRtA Q767-0437 HES!S!OR; FXD,A JEK 1%, 126 F TUBULAR 24646 CA-1/8-TO4ISVF
ATZA18 01670416 RESISTOR; FXD; 531 OHM 1% . 126W F 4648 CAVB.TOENAF
ATZR18 0757 0489 RESISTOR; FXD; 24.3K 1% ,126W F TUBULAR 24846 CAVBTO 2422 F
AZR1T Q44 ] RESISTOR; FXD; T.BK 1% .125W F TUBULAR 24548 CA-9/B-T0-7501-F

'A1ZR18 07570444 ] RESISTOR; FXD; 12.1K 1% ,126W F TURULAR 24548 /BTN F
AVIRYO 04844783 RES!S’TOR FXD; 4.7M 10% . 25W CC TUBULAR o + 14161
AYaR20 0884-1011 RESlSTOR FXD, 100 OHM 10% 28w CC a1t CBI01Y
A12RN D884 2311 RESISTOR; FXD; 330 OHM 10% .26W C7 o caIt
ALIR22 07570417 RESISTOR FXD.J 78K 1% .126WF TUGULAR 24548 C4.1/B-TOAIBLF
A12R23 07670441 RESISTOR; FXD; 0.28K 1% ,126W F TUBULAR 24548 CA-1/B-TOBIM F
AlIR24 07670291 HESIS’TOR;F!D.‘ 2K 1% ,1268W F TURULAR 24548 CA1MT02001 ¢
A1IRIS O884-3311 RESISTOR; FXD; 330 OHM 1% 26W CC onn CaINT !
AVIR16 cagd- 101 RESISTOR; FXD; 100 OHM 0% 28w CC onn c8101N

A12R2Y 078710390 t RESISTOR; FXD; 825 OHM 1% 125W F 24548 CA-V/B-TOB2RGF
A12RTB 07687-0409 AESISTOR; FXD; 274 OHM 1% 1160 F 24548 - CA-1/8-TO2MRF
A1IR28 0767 D434 RESISTOR; FXD; 3.65K 1%.125W F TUBULAR 24546 CA-1/ATOXMEIF
AYIRIQ 07670420 RESISTOR; FXD; Y B2K 1%. 125WF TUBUI.AR 24548 C4-1/B-TO1B2LF
A1IRIE 07870407 RESISTOR; FXD; 200 OHM 24548 C4.1/8.70-201-F
AYIR12 07670213 RESISTOR; FXD; J.01K 1%, 1?5WF TUEULAH 245486 C4-)/8-TO-JOH-F
Al2R33 0808-3132 RESISTOR; FXD; 281 OXM 1% )2E5WF 16208 C41/8-TO-2610F
ATIRI4 NMW:! 3 HESISI’OH; FXD; ).0K 10% . 25W CC TUBULAR o caxn

A12R15 Hag4-1019 RESISTOR; FXD; 100 OHM 10% .25W CC ana CBioN

ATZA18 DELETED

AT2R37 0484- 2921 RESISTQR: FXD; 38K 10% .268W CC TUBULAR o1z €AY

A12R38 0684100 RESISTOR; FXD; 10 OHM 0%, 2EWCC o CB 1001

A12R3D DeB4- 1001 RESISTOR; FXD; 10 OHM 0%  25WCC onn CB1003
AVIRA0 0884-1007 RESISTOR; FXD; 190HM 10% . 25W CC onn CB008

Al12R43 06841001 RESISTOR; FXD; 100HM 10% . 5WCC ann CB100%

Al12R42 0884-1001 RESISTAR: FXD; 100HM 0% 2EWCC onn CB100t

AU 18200088 1C: LIN; OPERATIONAL AMPLIFIER 07263 TTEHC

Al2U2 1813 000) 1C:LIN; TRANSISTOR ARRAY 02736 CAXME
A12VRI 18022182 DlOQE ZNR 129V 8% DO-Y PD= AW TCe+.004% 15818 [kl 0]
A12XU1 12000783 T E LEC IC BCONT DIP SLORA TERM 11788 11308 82 061
A12AU2 12000441 SOCKET' ELEC:{C 14-CONT DIP SLDR TERM 240995 5816271

A1l 03172066837 ] BOARD ASSY HORIZONTAL QUTPUT 0172088537
AIXC) 0180- U461 CAPACITOR; FKD AIUF +B0-20% IOO\WDC 28430 0180-3481
A1X2 0160-345% CAPACITOR; FXD; OIUF +80-20% |0CNWDC 28480 0180 3451
A1XCY 0160451 CAPACITQR; FXD; O1UF +B0~20% 100WVDC 20480 0180-345%
ALIC4 0160-3451 CAPACITOR; FXD; 01UF +80- X% 100WVDC 28480 0180-34581
A1XCH Q12101488 4 CAPACITOR; VAR; TAMR, PSTN, /1 EFF 18480 [IFLRIL]
A)XCH 01320004 2 CAPACITOR; VAR, TRMR, PSTN, .7/3PF 72002 £35-000-4R
ALXCY 01210163 CAPACITOR: VAR; TRMR, PSTN, .2/1. BPF 28480 01210148
AYXE 0120004 CAPACITOR; VAR TRMR,PSTN, .7/ ¥F 72082 835-000-4R
AIXH 0180461 CAPACITOR; FXD: 01UF +B0-20% 100NVDC 29480 0180 3451
A1IXC10 01803668 2 CAPACITOR; FX13; DIUF +80-20% S00WVRC 28480 01603685
A1 0180-3045 CAPACITOR; FXD; .O1UF +80-20% B0oWYDC 8480 0180-3885
A1XC12 0180 CAPACITOR; FXD; O1UF +80-20% B0WYDC 20480 0180- X645
A1CT3 0180-3451 CAPACITOR; FXD; .O1UF +B0-20% 1008WYDC 28480 0180- 481
A1XCT4 01602885 CAPACITOR; FXD; 01U¥ +B0-20% t00WVDC 28480 0180-3864
A1ICIE 01603885 CAPACITQR; FXD; Q1UF +B9-20% 5008VDC 28480 0160- 2645
A12C18 0180 2240 CAPACITOR; FXD; 20F 1,25PF BOOWYOC 28480 01602240
A13C17 0160 7240 CAPACITOR; FXD; 27F 1,26PF BOOWVDC 480 0160-2240
A1XRY 19610040 CIQDE; SWITCHING: 30V MAX VAM SOMA 28480 1801-0040
AVXCR2 19010040 DIODE; SWITCRING; J0V MAX VAM BOMA 28480 1901-0040
A1XCHI 1901-0047 CIO0E; SWITCHING; 20VA MAX VAM J8MA 26480 1801 0047
AVXCR4 19010047 DIODE; SWITCHING; 20V MAX YAM 76MA 28480 19010047
AtdLY DELETED

A13L2 DELETED

ALY e ¥ COIL; FXD; MOLDED RF CHOKE HUH 10% 24228 16/222

AVIMPY 1206-0033 2 HEAT-DISSIPATOR, SGL, TOS PX 28480 1205-003)
A1201 18630354 2 FRANSISTOR PNP SIPD'JBOMW FT BOOMHE 28480 185630364
A12Q2 18540019 .3 TRANSISTOR NPK 51 TO-18 PD=260MWN 28480 18840010
A1203 16584.0019 ; TRANSISTOR NPN 51 T0-18 PD~J50MW 28480 1854-0010
A1304 18630354 h TRANSISTOR PNFP SI PD-350MW FTs600MHZ 2480 185630384
A1205 18640418 b TRANSISTOR KPN 51 PO« 1W FT-200MHZ 28480 18540410
A1208 18530232 3 TRANSISTOR PNP 51 PD=1W FT=200MMZ 25480 18530232
ATXQ7 18530732 TRANSISTOR PNP SIPD-1W FE-200MHZ 28480 18530232
A1338 ' 1554-0419 TRANSISTOR NPN SI PD-1Vs I°T-200MHZ 8480 10854 0419
AtIA1 07570442 2 RESISTQR; FXD; 10K 1% 125 F TUBULAR 248465 C41/BTO-1002F
A1JR2 07870442 ) RESISTOR; FXD; 10K 1% .17 F TUBULAR 24548 C41/B-TO1002.F
ATIR3 07670284 RESISTOR; FXO; 150 OHM 1% 125W F 24848 CA1BTOIBLF
A\ i

}

, See introduction to this section for ordering information
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Medel 1710B ‘ Replaceable Parts

Table 6-2. Replaceable Parts (Cont:’d)

' a . . Mfr
Reference |yp part Number| Qty Description e | Mir Part Number
Designation ode
A1IR4 07570284 HESISTOR: FXD; 160 OHM 1%, 125% F 245468 C4-1/BT0-16).F
ARG 0767.0421 KESISTOR: FXD; 325 OHM 1% ,)26W F 24546 C4-1/8 TOBZER-F
R 07670421 RESISTOR; FXD; 826 (HM 1% 326W F 4546 CL1/BTOEARF
A13R7 0757 0764 RESISTOR; FXO0; 51,5 OHM 1% ,125W F 24546 C4-1/B.TOBIRIF
A13RR 0884222 RESISTOR: FXD: %.2K 10% .25W CC TUBULAR o €822
AYIRD 0684-222% RESISTOR; *X0;2.2% 10% ,75W CC TUBULAR 0123 cann
AIRIO0 0757 0364 HECISTOR, FXD:61.0 OHM 1% ,128W F 24548 C4-1/BTOBIRLF
AR 0684222 AESISTOR: FXD; 2.7K 10% .25W CC TUBULAR 01521 S herl]
A13R12 05842211 . AESISTOR; FXD;2.7K 10% .25W CC TUBULAR an CB222}
A13R13 0506 £542 2 AESIS,OR; FXD; 3.EK 2% 1.0W MET OX o7rs 0608 6542
A1IR1A 07600017 2 RESISTOR; FXD; 30K 2% 'W V2 TUBULAR FRO03 [ner]
A13R3B6 08808542 RESISTCR: FXD} 3.6K % 1.0W MET OX 07718 0606 8542
A1IR1G6 07600017 AESISTOR; FXD; 3.9K 2% 1W MO TUBLLAR FAO0D ca2
ANIRLY 07570853 3 RESISTOR;: FXD; 511X 1% W F TUBULAR 0683 METC1/2TOB12F
AVIRIB 07570853 RESISTOR: FXD; 511K 1% .6W F TUBULAR 30083 MFIC-1/2TOBN2F
AT3R19 07570436 RESISTOR; m’. 437K 1% ) 25W F TURULAN 24846 C4-)/BTOAJ2LF
A1IR70 7767 0438 RESISTAR: FX0; 4.32K 1% .1 26W F TUBULAR 24548 CA-1/BTO4INF
AT3R21 07870728 2 RESISTOR; Fxn 511 OHM t% .aw F TUBLLAN 24548 C5 U4-TOBNIRF
AI3R22 0767.0726 RESISTOR; FXD; 511 OHM % .28W F TUBULAR M543 C5 VATOBNRF
A1IR2) 07610006 2 RESISTOR; FXD; 10K 5% IW MO TUBULAR 24546 FP32-1-10024
ATIR24 07810006 RESISTOA; FXD; 10K 6% IW MO TUBULAR 24548 FP32:3-10024
AR 07670384 RESISTOA; FXD; 51,1 OHM 1% J25W F 24548 CAIBTOBIRIF
ATIR2S 07670304 RESISTOR; FXD; 51.1 OHM 1% 1 28W F 24546 CA-1/BTOBIRIE
A11R27 06083162 RESISTOR; FXD: 48.4K 3% ,125W F TUBULAR 18280 CA-1/B-TO4842 F
A1IRIB 0006-3182 RESISTOR: FXD: 46.4K 1% .}25W F TURULAR 16209 CA-1/BTOABALF
A1IR29 0787 (442 RESISTOR; EXD; 10K 1% ,125W F YUBULAR 24548 C4-1/BTO-1002F
A1IRX0 0787.0442 RESISTOR: FAD; 10K 1% . 126W F TUBULAR 24648 C4.1/BT0-1002F
' A1IVRAL 16020041 2 DIODE; ZENER® 5.11V V2: 4W MAX PD oAN3 £2.10020-58 .
AYIVR2 1907 0043 DIODE: ZENER; 511V VZ; AW MAX PD 04713 521093008 :
Al4 0172068573 1 HOARD ASSY, GATE 28480 01720 66523
AT4CS 0160 451 CAPACITOR; FXD; OTUF +80-20% TOK/VDC 20480 0160-451 f
Al4C2 0180345} CAPACITOR: FXD; QIUF 480-20% 100WVDC 28480 u1wm|
A14C3 01603451 CAPACITOR; FXD; OTUF +80-20% 100WYDC 20480 01680345} :
. AV4C4 IES029Y 13 CAPACITOR; FXD: 1UF +10% 38YDC TA-S0LID 58260 1E00106XB0I5A2 5 -
AINCS . 01603453 CAPACITOR; FXD; OTUF +80-20% TOOWVDC 28480 0160-1481
Al4CS 0180029t  CAPACITOR; FXD; JUF & 10% 38YDC TASOLID 58289 IBOO!OBXQOGEA?
Al4CT 09210158 CAPACITOR; VAR: TRMR, PSTN, .2/1.50F 28480 01210
> Al4C8 01210188 CAPACITOR; VAR: TRMR, PSTN, .2/1.5PF 28480 o1 mua
‘ Al14C0 01602603 2 CAPACITOR; FXD; DSUF ¢ 20% BOOWVOC 28480 01807803
AV4CI0 01602003 CAPACITOR; FXD; DSUF £ 20% S00WVDE 26480 01602003
. Al4CHY 0160 3451 CAPACITOR: FXD; OTUF +80-20% ;004YDC 28480 01602451
AJCI2 O180- 1461 CAPACITOR; FXD; OTUF +80-20% 100WVDC 28480 01802481
AJACIS Q150-451 CAPACITOR; FXD; OTUF +80--20% 100WVDC 78480 0160-3451
] Al4CI4 01800197 CAPACITOR; FXD; 2.2UF £10% 20V0C TA 58780 1500 228X 002047
) Al4CIE 01800201 CAPACITOR; FXD; 1UF £10% 36V0G TAS50LID 68260 1600 108XDOI5A2
AV4CIS 0160 348t CAPACITOR; FXD; .OTUF +B0-20% mouvnc 26480 0160- 161
ALC17 01801748 ¥ CAPACITOR; FXD; 1. 5UF £10% 20V0C TA 55250 1500165XR020A2
i | Avacis 01300791 CAPACITOR; FXD; 1UF +10% 35VDC TA-EOLID E&2E0 1500108 XR0ASA2
1. oAvcw 01800197 CAPACITOR; FAD; 2.2UF 110% 0V0C TA 54280 1800 228X 902042
| Alac20 0160-3451 CAPACITOR: FXD; 01UF +80-20% 100NVDG 28480 01602451
AN4C21 01800197 CAPACITOR: FXD; 2.2UF £10% 20V0C TA 58260 1800 228X 002042
ALAC2 0160-3481 CAPACITOR: FXD: O1UF +80-20% 100WVDG 28480 0160-2481
Al4C2 0180-0187 CAPACITOR; FXD; 2.2UF £10% 20VOC TA 54289 1800 2IHXB02042
AL4C24 : 01803481 CAPACITOR; FXD; .O1UF +80-20% 100WVDC 26480 0160- 1481
Al4C25 01800197 CAPACITOR: FXD; 2.2UF £10% 20VDC TA 58280 1500226 X 902042
ol AIGS 0180-M81 CAPACITOR; FXD; OVUF +80-20% 100WVDC 28480 0180345t
: Al4d27 01801748 CAPACITOR; FXD; 18UF £10% 20VDC TASOLID 58780 1800 154X902082
Al4C 01803483 2 CAPACITOR; FXD; .SUF +80—-70% 100NVDC 28480 01603453
ANC: 01700040 CAPACITOR: FXO; G47UF 1 10% 200WVDG 58789 202747292
Al4C0 01800261 CAPACITOR; FXD; 1UF £10% 36¥DC TA-50LID BAZE0 1500106X903542
| Al4Ch 01602198 | CAPACITOR; FX0; 20PF 15% J00WVDC 26480 0160-2198
! -AIACTZ 01800064 CAPACITOA: FXD? 100UF +78—10% Z5V0C AL 54280 3001076023002
AM4CRY 1901-0040 DICDE; SWITCHING; 30V MAX VRM BOMA 28480 19010040
AT4CH2 19010040 | DIODE; SWITCHING; 30V MAX VRM BOMA 78480 1601 004
AT4CR) 1901-0040 DIODE: SWITCHING: 30V MAX VAM BOMA 78480 1801 0040
. 1
AT4CR4 19010040 DIQDE; SWITCHING; 30V MAX VM BOMA, 28480 19010040
AV4CRS5 1901-0040 DIQDE: SWITCHING: 30V MAX VRAM 5OMA 26480 19010040
AV4CRS ~ 1901-0040 DIODE; SWITCHING: 30V MAX VRM BOMA 78480 19010040
ATACRY 19010040 ) DIOOE; SWITCHING; 30V MAX VRM 50MA 28480 1601 0040
A14CR8 1901-0040 . DIODE; SWITCHING; 30V MAX VRM SOMA 24480 1901 0040
i
A4CRD 19010040 | | DIODE:SWITCHING; 30V MAX VRM S0MA 28430 16010040
ANLCRIQ 16010040 DIQDE; SWITCHING: 30V MAX VRM S0MA 20480 16010040
AT4CR1Y 1901-0040 DIODE; SWITCHING: 30V MAX YRAM 50MA 20480 19090040
AT4CR12 19010040 DIODE; SWITCHING: JOV MAX VAM SOMA 28480 19010040
ANCRIY 1901-0040 FYODE; SWITCHING; S0V MAX VRM 50MA 28480 39010040
AL4CRIA 19010040 DIODE; SWITCHING; 20V MAX VRM S0MA ) 28480 15010040
ANTRIS 1901-0378 GICOE-GEN PRP 38V SOMA 28430 16010376
AVACRIS 1901-0040 DIGDE; SWITCHING; 30V MAX VAM 50 MA 28480 16010040
Al4CAL? 1907-0040 DICDE; SWITCHING; 30V MAX VAM 50 MA 28480 1901-0040
' i .
! Al4LY 91400129 i Yo COIL; FXD: MOLDED RF CHOKE, 220 UH 5% 426 157273
A At4L2 CRNI0:0029 CORE; MAG SHIELDING READ 02114 B8-500 55A2/4A
( - . Al4L3 21700029 ! CORE: MAG SHIELDING BEAD £2114 BO-A00-65A2/4A
: ATANP] 12060033 HEAT-DISSIPATOR; 5GL, TO-6 PKG 28480 ¥206-0033

See Inl}'oduclion to this section for ordering inlormation
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Replaceable Parts . Model 1710B
4 B L
' Table 6-2. Replaceable Parts (Cont'd)
) v Mfr |
Reference 4o pory Number] Quy |- Description . Coda | Mir Part Number
Designatior - ‘ . ode
AT4Q3 1!’!46019 3 TRANSISTOR NPN 51 PD=J60MW FTs500MK2 ' 28480 'IHB-ID'JID
AJ4Q2 TRANSISTQR PNP 51 PD=310MW FT=280MHZ 8430 18530034
'A1402 IGBJNJI TRANSITTOR PNP 5) PO=JICMW FT=200MH2 20439 1863003,
Al404 ! 1E5G4 0074 TRANSISTOR NPN 51 PD300MW FT=200MHZ 8480 1854 0011
AT406 1853 TRANSISTQR PNP 5t PD=310MW FT'?M"‘!HZ ) AR480 1863 0038
A1404 0063 i TRANSISTOR: NPN 51 [ 18540063
! A14Q7 1853033 ! ] TRAANSISTOR FNP 51 PO=8.8MW FTo60MHZ 28480 1630334
| AT4QB 186830036 TRANSISTOR PNP 51 PD=330MW FT»260MHZ 29480 1853 0034
A9 1884-0019 TRANSISYOR NFN S) PO=380MW F T=S00MH2 2848¢ 1854 0018
A14010 1854-0019 1 THANS!STOH NPN 5! PD=200MW FT<500MHZ 2BARG 18520019
Al4Q17 bo185830203 1T . TRANSISTOR PP 51 [ D=3E0MW F[=700MH2 8480 1m'om
Al4012 - 18630222 TRANSISTOR PHP §1 FO=1W FT+100MHZ 8480 18570222
A14013 18540010 ) TRANSISTOR NPELS PO=JS0MW FY=BO0MKZ 8480 18E4-0010 ,
AT4014 18540410 TRANSISTQP NPN S1 PD=1W FT=200MH2 28480 1884 0410
AT4015 1 1854-0023 ] TRANSISTOR NPN 51 PO=360MW FT=1EMHL" 28480 eira]
ATH18 18540218 ; TRANSISTOR NPN 51 FO=X100W FToa00MHZ o713 5P5-3811
A14017 18530006 ! ! TRANSISTOR PKP 51 PDedIOMW FTe250MHZ 8 18153 0036
AJ4Q18 1e84-0218 TRANSIETO N NPN 51 FD=210M FT=200MHZ 04711 SP5.381
Al4Q19 TEB4-0074 THYRISTQR; SCR JEQEC 2NE0GD 04713 26060
Al4an .- B4 7211 ! RESISTOR; FXD; "ZOOHM 10% .28W CC onn car
A14R2 0757 RESI'.:'I’OR FX0; ZK 1% I2WF TUBULAR 24548 CA1/BTHX01F
Al4R] 07670418 ' ¥ REGISTOR; FX0:819 OHM 1% 1150 F 24548 CAYBTOSIOR-F
At4A4 07670429 ) REEISTDW: FXD.‘ 1.82K 1% ,126W F TUBULAR 245848 CA-1B-TOIBD F
AT4RS 00844711 RESISTUR: FXD; 471 OHM 10% .29 CC onn oM
Al4R8 | 0584411 RESISTOH'FXD'UOOHM 10% .1tWCC o cBAMN '
MAR? 08083460 ] REEISTOR: KXD; 42.2K 1%.126W F TUBULAR -1 CA-1/B-TOA222F
AJRAR 058456821 1 | RESISTOR; FXD; 5.8K 10% .26W CC TUBULAR on2 cennnl
AldRE i 0834-1031 ' ' HES!FI’UR I'XD 10K 10% 25w CC TUBULAR ana ' CB}!\BI
ANALC 215008 2 RESI QR:VAR:THWL?OKOHM 10%C 73128 n
Al4A1 001136 , RESISTOR; FXD;: 17.0% 1%.126W F TURBULAR 18200 [WER] 'r\'D-IFB!-F
AJ4R)2 1021 RESISTOR: EXD: 1K 10% .26W CC TUBULAR N ca1o
AT4R13 075870488 | § RESISTOR; FXD; 150K 1% ,128W F TUBULAR 24548 CA1/M "D 1503F
) AT4R18! Q7870451 RESISTOR; FXD; 243K 1% 125W F TUBULAFI 24548 i CA- 1A i 02402 F
AT4R1S 21003213 2 RESISTOR; VAR TRMR, 200K OHM 10% 32007 1541204
ANH?B L7]) HFSISTOH FXD; 1K 10%. ?E‘NCCTUEULAR on2 €802t
HDW oas4-1011 'ﬁES!El'GR FXD 100 OHM 10% ,25% CC o cEon
14818 07670823 ﬂESiS‘FOH FXD 1.1K 1% 5W F TUBULAR MFIC1/2TONI0NF
AV4RLD DE5T-475) 1 RESISTOR: F XD‘ 4,78 10% EW TC TUBLLANK J 03123 EB8.475)
Al4RO 2100:3213 : RESISTOR \MR TRMR, 200X OHM 10% .} 7 JIB0P-1-204
AN4R2Y DeBL- 4TI 1 RESISTOR 47K GHM I(ﬂ- ~EWCC ) ann [o:L i)
Al4R2? i 0683 6815 RESISTOR B&0 OHM 5% QSWCC ‘ o1 [o:1.0.3].]
A14RTI ! 21003274 ' RESISTOR; VAR; TAMA, 10K QKM 10% ¢ 21002274
AT4A24 07870200 RESIWOR FXD; 1K 1%.128W F TUBULAR 245448 C4-9/8-T0-1001 F
A4RM 1 Q7671064 RESISTOR; FXD VATK I% I F TUEU{AR 24844 SAVBTOTANF
AT4R28 , H ] RESISTOR; fXD. 470HH 1% HWC onn ce41M
AY4R2? 0884-2221 HESISTOR‘ FX0; 22K 10% Q'BWO. TUBULRR [ HF) cenin
AVAR2Y 06841811 i} RESISTQR; FXD ‘lOOOHM 178 .25W CC onn cB1B1N
AT4R20 05842221 ! RESISTUR; s 22K 10% 5w S0 TUDULAR onn CBIN
Al4RYD 07510818 1 HESISTOR FXD; K 1% .5W F TURULAR 0683 MFIC1/2TO42T F
Al4AN 1 Q757 0634 ; AESISTOR; FXD B2K 1% 5W F TUBULAR 0043 MF}C-1/2-706621-F
AldRI} " neeo0002 1 . héSlSl’OR:FXD.‘BIOHM 10% 5w CC oHN EBGEG)
Al47133 07670438 - AESISTOR; FXO; £.72K 1% . 126W F TUBLULAR 24548 C4-1/8 TO-LI21-F
AJ4RI4 0870083 RESISTOR; FXD: BY.IK 1% 5W F TUBLULAR 3 MFIC-1/2TO5112F
AVT4RIS 078701 1 !} RESISTOR; FXD; 830 OHM 1% .28W F TUBULAR 24648 CB1/4-TOB10RF
Al4R)4 . g8y 0073 ' RESISTOR FXD lJK 6% 1w MO TUEULAR 24548 FPI2-1-T00- 12024
A1LRI7 e ) a RESISTOR; FXD; 5 1K 1% . MW F TUBULAR 20548 C41/8TOBIIF
AT4R3A 0I67 2 N RESISTOR; D’ 8.2% ll 125W F TUBULAR 24648 CA-1/8-TO-1822F
A14R2G Q787 LA RESISTOR, FXD; J.OIK 1% . I25W F TIJBUUR 24548 C4-1/8TO-JG21-F
AVLRAD 06842111 1 RESISTOR; fXD mo M 10% 25w onn cans
A“‘Rﬂ } l' i 0787 HESISTOR' FXD; K 1% W E TIJBUI.AR 24545 C4-1/RTO-2001-F
AldH42 Q7570418 - RESISTOA: FXD;SH OHM 1% 125W F 24548 CA-1MTOBIIRF
At4R41 ET-DQN ' RESISTOR; FX0; 1K 1%.125W F TUBULAR 24548 C4-1/BT0-1001-F
AT4LALL 0571004 RESISTOR; FXD; TATK 1% ,128W F TUDULAR 24548 CLV/BTO 4TI F
AtdR4an CI81-024) RESISTOR; FXD; 2K 1% ,.128W F TUAULAR ! 24348 CA-1/8TO-X01-F
AT4R44 1870435 RESISTOR. FXD, 3.60K 1% .128W F TUBULAR 24548 C41BTONNF
ATARAT CE08- 54 RESISTOA; FXD; 4.22K 1% .1 28W F TUBULAR 18299 CA /B TOA22F
AT4R48 ) 0757-0440 RESISTOR; FXD; 18.2K 1% .126W F TUBULAR 24646 C4:-1,3TO1822F
1 A14R4D v QIET 04N RESISTOR; FX0: 511K 1%, 1268W F TUBULAR 24548 C4-1,BTOSINTF
-AJARED 0570317 t RESISTOR: FXD; ¥ 3IK 1% .128W F TUBULAR 24648 CA- 18- TO-1331-F
AVIASY 2100212 ) RESISTOR; VAR; TRMA, 200 OHM X G 12097 238901201
ATiR82 qzacon 1 RESISTOR; FXD; 450 OHM 1% .1W CF TUBULAR 21837 DC-1/10451-F
Al4RB3 FEs3047% 4 RESISTOR-FXD: 4.7 OHM 8% .25W CC 0121 CB47G5
AT4RB4 BB 0478 RESISTOR; FXD; 4.7 OHM 5% .25W CC o CA47CS
ARG 06830475 RESISTOR: FXD;‘ T OHM 5% . 25W CC ol CR47GS
) A!!Rb‘!, } 00830478 RESATOR; FXD; 4 7 O4M 6% . 25W CC o CB41GS
' A14R5? oag4- 19t ! #‘ESISTOH EX0; 1&10"?“ 10% . 25W CC o112y Ca1011
AT4RS8 ;18704 2 - AESISTOA, F!D CLAK 1%, 126% F TUBULAR 4 CA-V/BTOBIN2F
At4R50 I 0884-10%Y I RESISTC # FXD 10U OMM 0% 25w CC on cB10t
} AT4P R ' 0884-1021 RESISTO I; FXD. 1K 101 . 25w CC TUBULAR ona €810
AT4RE] 06841021 " RESIST( ﬁ; FXD; 1K 10% .25% CC TURULAR on2n caion
i 1] . N
i . ) ; |
' N . . v
LT 1 ,
. ) ! Ty

T )
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Model 1710B Replaceable Parts
T'able 6-2. Replaceable Parts (Cont'd)
. Mfr

Reference |4p port Number| Qty Description Code | Mfr Part Number
Designation ode
Al4RE2 . 0767 0433 RESISTOR: FXD; §.31K 1% ,125W F TUBULAR 24548 CAVBTOSINIF
Al4R83 08842621 RESISTOR; FXD; .6K 10% :awccruauun 01N £3921
Al4R84 2100-3210 1 RESISTOR; VAR; TRMR, 10K OHM . 360P-1.103
AI4RES 0884-1721 * RESISTOR; FX0; 1,2 10% mcctuuuun on CBIZN
Al4HEE ota 4 REGISTOR 270 GHM 5% .25W # TUBULAR 24548 C5YATIIN
AT4RE? 21003183 1 RESISTOR; VAR; TRMA, 29K OHM 10% C 73138 2XR200
AldAea 07580020 AESISTQR 270 OHM 5% .36%. F TUBULAR 24848 C51/4T02711
A14AB0 0758.0028 RESISTOR 270 OHM 5% ,J5W F TUBULAR 24546 CENATO2NS
A4R7I 21000658 RESISTOR; VAR; [ "MA, 20K OHM 10% C 73138 P
AN4RTY 07580028 RESISTAR 270 OHM B'n >2§W F TUBULAR MB46 C&ATO2N
A14A72 07157-0448 RESISTOR; FXD; 16K 1% .126W F TUBULAR 24548 CA-V/BTO 1802 F
AV4R7I {608-3182 1 RESISTOR; FXD; 48.4X 1% . 126W F TUBULAR 16200 CAN/BTOAGA2F
AVAATY 2113385 1 RESISTOR; VAR: TAMA, 100K OHM 10% C 73138 ! FIXAT04
A4RTS 0615421 ' RESISTOR; FXD; B6K 10% .25W CC TUBULAR 0112} £85831
Al4R76 2100-3354 ) RESISTOR; VAR; TRMR, 80K OHM 10% C 73138 T2XRE4
Al4R77 0841 I REZISTOR; FXD; 39K 10% .28 CC TUBULAR ann [ B k)]
“TAR7S 0884-100) RESISTOR; FXD; mouu m .26W TLIBULAR 01121 4100
Al4R79 0634-1621 2 ﬂEEISTOR FX0; 15K 10% 25w CC N [4: 31 -¥4]
A4REQ 07570307 RESISTOR 88,1 GHM 1% ,125W F TUDULAR 0757.0397
At4R8Y 0684 1041 RESISTQR 100K 10% .25W CC TUBULAR LITYY) CBI1OM
AT4UY 1821-0001 IC: LIN; TRANSISTQR ARRAY 02735 CA048
ATAVRY 19022004 2 DIODE; ZENER; 118V VZ; AWMAX PD 04713 52.10030-33
At4vR2 1902-2004 3 OIODE; 2ZENER: b!:lVVZ AW TAAN PD 4T3 SZ.10836-101
AtAVAl 1902-3008 DIQDE; ZENER; .23V YZ: AW MAX FD o013 5Z.10639-101
Al4AVA4 1102-3008 DIOOE: ZENER; 5.23V VZ; AW MAX PD 04713 52-10630-101
A14VRE 1002:3140 DIGDE: ZNR; 0.00V VZ, 5% .4W MAX 04713 5210038140
ATAXUY 12000441 SOCKET; ELEC, IC 14 CONT DIF SLDR TERM 24045 8838271
AlS 0172088522 1 BOARD ASSY, HVPS 0172086832
ATECY ‘01800118 1 CAPACITOR;FXD; 66 * ¢10% J6VDC TA 58280 18008E5XR0I8B2
AIBC2 0150 2264 CAPACITOR; FXD; 20°r 5% SO0AVDC 28480 01802204
AI18CY 01802845 CAPACITOR; FXD; .Q1UF +30—20% S0WVDC 28480 0160-2685
A18CA 0180-4070 3 CAPACITOR; FXD; UO1EUF 120% 4000WVDC 28480 0150 4070
AIBCS 01800644 1 CAPACITOR; FXD; 022UF £20% 400CXVOC B44TY HEW-137
A15C8 01804200 1 CAPACITOR; FXD; D47UF 320% 400WVDC 480 0160-4200
AIBCTY 0160-4079 CAPACITOR; FXD; 00I5UF 120% 40004VDC 28480 015040 0
AlSCE 01803483 CAPACITOR; FXD: D5UF +50-20% 100WVDC 28480 01603453
A15CR 01804078 CAPACITOR; rxn JDOTBUF 120% 40004VDC 28480 0150-4070
AIBCRT 1801-0028 13 DIQOE; PWR RECT ; 400V MAX VRM 150MA 04Nl SR1368 @
AlETR2 1001-0078 DIQDE; PWR RECT; 400Y MAX VRM 780MA 04713 §R13580
A1B2A3 1901-0583 ' DIODE; HY RECT; 10KV MAX VRMEMA 1801 0683
A1SCR4 1001-0028 DIODE: P¥A RECT; 400% MAX VRAM 760MA o713 SA1358 0
AISCAE 10010028 RIODE; PWR RECT; 100V MAX VRA) 780MA 04713 SA1358 6
AISCRS 1901-0028 OIODE; PWR RECT; 4UCY MAX VRM 760MA. 04713 SR}358.0
AVECRY 19010028 DIODE; PWR RECT; 400V MAX VAM 750MA 713 SR1)549
A1EDS1 21400013 5 LAMP, GLOW, BULB T.2, 87V 74278 NE2IA
A18DS2 21400013 LAMP, GLOW, BULB T-2, 87V 14276 NE23A
A18053 400013 LAMP, GLOW, BULB T-2,87V 74278 NE2IA
A180S4 © 21400013 LAMP, GLOW, BULB T-2, BIV 14276 NE2IA
A1BOSS 21400013 LAMP, GLOW, BULA T-2, 57V 74778 NE2IA
AIBEY 1002868 2 FUSEHOLDER; CLIP TYPE 28482 MO020
AIEF1 2100020 ' FUSE; umv SLOBLO 71400 MOL 8/10
AISLY $100.3120 1 COIL; 75 UH 28480 $1003129
ALBMP1 1 MOUNT TRANSFORMER 28480
AlBMP2 5040420 ' MOUNT: TRANSFORMER 28480 50400430
A1EP 1289-2319 CONNECTOR: 10-CONT, MALE, POST TVI’E 271264 00 84-11011A2402-10A}
AIBR1 0757 0412 RESISTOR: FXD; 365 OHM 1% . 125W F 846 C41/BTO-I68R F
AlBR2 0787 0446 RESISTOR; FXD. 100K 1%,126W F TUBULAR 24848 C4.1/BTO1002F
AlBRI 21002283 RESISTOR: VAR TRMR, 80K OHM 10% € 32097 3389P-1.503
A1BRA 06331828 RESISTOR; FXD; 18K 6% .25W CC TUBULAR onn CBIE2S
AIBRS 0684-1013 RESISTOR; FXD. 100 OHM 10% .28 CC 01124 cs1an
AIERS 00841021 RESISTOR; FXD; 1K 10% mwcc TUBULAR SF €B1021

- AIBRY 06841011 RESISTOR; FX0; 100 QHM 10% .26W CC 01121 c8101}
AlB18 08841061 RESISTOR; FXD: 10M T0% .26W CC TUBULAR on2y cBiog1
A1BRD 06841021 RESISTOR: FXD; 1K 10% .25W CC TUBULAR 01123 €8102t
ATBR1D 04088018 1 RESISTOR: FXD; 30M +1-10% 3W CP TUBLLAR PVC175-3T0-2004 F
Aloas 0808 4211 : e L, euLan Yo e e

B 18 A-1 1
AIBR13 08088442 1 AESISTOR: FAD: 13MEG 5% 1L.OW F orne 0608 8442
AIBR14 06844721 RESISTOR 47K 0% :swccwauun 012t ceAt
AlST) 017208110 1 TRANSFORMER, H 26480 0172061101
Altwe 0172081627 CABLE ASSY; HY osr'uu TOR 20480 072061627
AlS 00800117 s ASSY: H.V, MULTIPLIER {NOT REPAIRABLE) 28480 00800117
A1z, 0172088528 1 BOARD ASSY, LVPS 28480 0372086518
Al7CH 0180-2172 ! CAPACITOR: FXD; 130UF +75-10% 200VOC AL 54289 mumzmuu
Al1C2 o1 2 CAPACITOR; FXD; jCUF #50=10% 160¥DC AL 58260 F {50002
Al7C3 ot 1 CAPACITOR: FXD: S20UF +75-10% loovnc AL 58269 mmnmm
A17C4 01800089 CAPACITOR: FXD; 10UF 450-10% 1E0VDC AL 56289 00D108F 160002
AICB 0180108 1 CAPACITOR: FXD: 2600UF +75-10% 13VDC AL 29 I0268G01544
AY7CS 01503443 CAPACI JR; FXD; 001UF 310% 1000WVDC 28480 80-3448
AJIC7 01800341 1 CAPACITOR: FXD; 28UF +78-10% 12¥DC AL S840 W00BEG0T2802
Alzca 01802371 ' CAPACITOR: FXD; 4700UF +75-10% J0VOC AL 8420 01802371
A17CO 0180448 CAPACITOR; FXD,; 0QTLF £10% 1000WYDC 20480 OEO-3448
Arcio o 2 CAPACITOR; FXD; 20UF +75-10% 26VOC AL 56289 002066026¢82

See introduction to this section for ordering information
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Replaceable Parts Model 1710B
Table 6-2. Replaceable Parts (Cont'd)
. Mfr
Reference yp pary Number| Qty Description Code | Mfr Part Number
Designation - ode
AICN 0180- 2361 t CA?ACITOR :FXD; 2000UF +75- IO‘LBO\JDCN. 480 01802151
ALICI2 0150048 CAPACITOR; FXD; 001UF ¢ 10% 1000WYDC 28480 0160-3448
AITC13 Q1800045 CAPACITOR; FXD): 20UF +75-10% 28VDE AL 58280 .'.IJDMGO?SCH"
A1IC14 Q18- 28600 1 CAPACITOR; FXD; 1E00LF +50-10% 18VDC AL 28480 B0 2500
A1ICIB Q1801747 CJ\PAClTOH FXD; 50UF 20% 15WVEDC 56788 15013157)(00!5
AIICRI 1606-0021 1 L DIODE; MULT, FULL WAY JRIDGE RECTIFIER D4713 MDAG22 4
AlTCAZ 1606-0023 DIOGE; NtULT FULL WAV, I!HII'IGE RECTIFIER 04713 MDAQZ2 4
AT1CA3 18010028 DIODE; PWR HEC"’4C!W MAX VRM IO 04713 SR1168 9
ALTCR4 101 DIODE PWR RECT; 400V MAX VHM TDOMA 04713 5R13588
A1TCAS 1801-0028 DIUDE PWR HECT, 400V MAX VRM 160MA [ Pak) SR116889
AITCRE 1901-0028 DIOdE:PWR RECT; 400V MAX VAM JEOMA 04711 5R1168 8
AVICR? 1904.0U23 DIODE: MULT; FULL WAVE BRIDGE RECTIFIER 04713 MDADI2 &4
A17CRB 19080023 DINDE; MULT; FULL WAVE BRIDGE RECTIFIER 04712 MOAD22-4
AVICRD 1901-0028 DIIDE: PWR RECT; 400V MAX VAM T50MA 04713 SR13E8.0
AlJCR10 18010028 DIOOC; PWRA RECT; 400V MAX VRM 760M4 71 SA1588
ATICASE 1001-0028 DIOLE, "WR MECT; 400V MAX VRM 750ME. 4713 SR13680
AITCR12 1901-0028 1 OIODE, PWR RECT; 400V MAX YRM 760MA 047213 SR13588
A1IDSY 21400018 1 LAMP; GLOW, BULS T-2, Bav DEBO8 ABA (NE-2E1)
AITEY 21100260 FUSEHOLOQER: CLIP TYPE 28480 21100260
A 1281-3475 F4 CONNECTOR; 10-CONT; MALE; POST TYPE 1264 09 60-1101
A1IP2 151- 76 CONNECTOR; 10-CONT; MALE; FOST TYPE 2744 0063-110)
AtIP3 1281:3102 ] CONNECTOR; 3CONT; MALE, POST TYPE 27264 00-60-1031{2403.03A)
A17Q1 1854-0011 TRANSISTOR NPN 5t PO=300MW FT=200MHZ 28450 1864 0071
AT702 1864-0675 1 TRANSISTOR NPN 51 PD=82EMW FT=-50MHZ 28480 1884-0676
A1703 1883-0317 t TRANSISTOR PNP St PD=825MW FT=100MHZ 78480 18630017
At7Q4 1864001 TRANSISTOR NPN 51 PD=200MW FT+200MH2 28480 1884-0071
ANT05 1854 0308 1 TAANGISTOR NPN 81 TO-JOFD=10W Fl"bﬂ MHZ IBA80 18564 0365
ANIQ6 1853-0080 1 TAANRSISTOR PNP St PD=300MW FT=J0MHZ 28480 1853 0080
AVTRY 06B4- 1041 RESISTOR; FXD; 100K 10% .28W CC TUBULAR (1R k4] caos
AtTR2 0BRI 0615 ] RESISTOR; FXD; 5.1 OHM 8% .28W CC any CBAIGS
AI7R3 06871041 1 RESISTOR, FXD; 100K 10% .25W CC TUBULAR an ER104t
AL7TR4 08831028 2 RESISTOR: FXD; 1% 6% .25W CC TUEULAR a1 ca10s
AYIRE 08842741 1] RESISTOR; FXD 270K 10% . 26W CC TUBULAR oI caz27a1
ATRS 0751-0488 RESISTOR; FXD; TOGK 1% .125W F TUBULAR 24544 C4-1/8-TO-1003-F
AlTR? 0757:0448 RESISTOR: FXD; 18K 1% .125W F TUBULAR 24546 CA-1/0.TO 1802 F
A1TRB 0608- 3547 3 RESISTOR; FXD; 1 OHM E% ,6W CC TUBULAR 01121 EB10GB
A1IRG 06a7-8831 ) RESISTOR; FXD; 82K 0% .EW CC TUBULAR o2t ERGA3
AITRI0 0683-1026 RESISTOR: FXD; 1K 5% ,25W CC TUBULAR o cB1028
AYIRT! 08846811 § RESISTOR; FXD; 88K 10% ,25W CC TUBULAR ann €868
A17R12 0757.0454 1 RESISTOR; FXD; 33.7K 1% .125W F TUBULAR 24540 CALVBTRIINF
A1TR13 07570445 1 RESISTOR; FXD; 13K 1% .125W F TUBULAR 24648 C41/8-TO-1302F
AVTRI4 0811-1668 3 RESISTCR; FXD; .82 OHM 5% 2W PW TUBULAR 8042 BWH2 82/100-3
ARG 0608-3379 3 RESISTOR; FXD; 10K 5% .1245W F TUBULAR 03888 PMEBS-1/8- TG 1002 O
AV7R18 0608.657¢ A RESISTOR; ¥XD; 5K .6% .126W F TUBULAR 24648 CA-1/8-T0-5001 D
A1TRI? Q7870423 RESISTOR; FXD; 3.92K 1% .128W F TUBULAR 246468 CAVATOIINF
A1TRIB 0883-3185 1 RESISTUR; FXD; 3.3M 5% .25W CC TUBULAR on21 €B83353%
AJTR10 01570043 1 RESISTQR; FXD; 8.2X I% . 125W F TUBULAR 24645 C4.3BT082016
AtTR20 0I87.0429 RESISTOR; FXD; 1.82% 1% .1 28W F TUBULAR 24548 CAVBTOIAN F
At7R21 0811-1663 2 RESISTOR .68 OHM B% 2W PW TUBULAR 76042 BWH2.11/18.)
AtIRI2 082-0427 RESISTOR 4,75K OHM 1% .\ 26F TUBULAR 28480 07570437
AtTR23 21003232 RESISTOR: VAR; TRMR OHM 10% C 73138 72PRA200
AITRI4 2100-2058 RESISTOR; VAR: THMR BK OHH 10%C 73138 BIPASK
AITR2S 0668-3129 RESISI’OFI:FXD:'IDK J%.l!ﬁWFTUBUMR 03888 PMEES-1/BTC-1002 D
AITA28 06683320 RESISTOR; FXD; 10K 5% ,125W F TUBULAR 03888 PMEES.1/B8-T0-1002 D
AITR27 08835115 ¥ RESISTO, FXD; 5K 5% .26W CC TUBULAR o COBI126
AlTR28 0an.1583 RESISTOR 68 OHM B% 2w PW TUBULAR 15042 BWH2:11/18.J
AlTR29 07570280 RESISTOR YK OHM % .125W F TUBULAR 8480 0757 0280
AtIUT 1820-0166 J IC; LIN; VOLTAGE REGULATOR 0128} 12IHC
ATTU2 18200168 IC; LIN; VOLTAGE REGULATQR 07281) J2IHC
AUl 18200164 IC; LIN; VOLTAGE REGULATOR 7 praliie
ALIVRY 1002-2008 DIODE; ZENER; 3.18V V.2; AW MAX PO 04713 SZ-10030-32
A1TVR2 1902-2148 1 DIODE; ZENER; D.09V VZ: AW MAX PO 04713 §Z.10838-170
AYIVRI 1902-0680 OIQDE; ZENER; 8,2V E% .4V DO-7 PO». MW 12664 INB2?
AIIVR4 1902-3312 DIQDE INR 422V 6% DO-7 PO= W MUN3 $Z-10833-381
AITAUL 1200-0489 3 SOCKET; I.C. FOR 10FIN TOS F ASE AHT1) 1330982054
ATXUZ 12000493 SOCKET; 1L.C. FOR 10PINTOS CASE AHI13 13395-02 054
AITRU3 12000493 SOCKET; L.C. FOR 10PIN TOL CASE 4H713 13260 02-064
1
]
1
)
1
)
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Model 1710B

Table 6-2. Replaceable Parts (Option 001)

Replaceable Parts

: . Mfr

Reference |p pare Number| Qty Description r'od Mfr Part Number

Designat*on ~ode

' PARTS LIST FOR OPTION 101

A8 0311058583 1 BD ASSY.STATE DISPLAY 28480 0171088851
Ay 016Q- 151 CAPACITOR FXO Q1UF +80-20% JOONVDC CER 18480 0160 U461
Al 2 H60-245) CAPACITOR-F XD O1UF +80-10% 100XVDC CER 28440 0160489
A3 01803448 CAPACITOR-FXD 220PF +=10% 100WVDC CER 28480 0160-1448
A26CA G180-2461 CAPACITOR £XD .0TUF +80-20% 100WVDCCER 20480 0160-3448
AZ6CRY 1005-0047 DIODE SWITCHING 10N5 20V T5MA 28480 16100047
A26CR2 16J1-0047 DIGDE SWITCHING 10NS 20V JEMA 23480 1601 0047
A6CA3 1901-0047 DIODE-SWITCHING T1ONS 20V 76MA 29480 1601 0047
A2S6CRA 1901 -004) DIDOE-SWITCHING TONS 20V 75MA A 1601 0047
AZ6CRS 18010047 DIODE SWITCHING TONS 20V T4MA 28400 10010047
AISCRS 1001-0047 DIQDE-SWITCHING 10NS 20V 75MA 28480 18010047
AJSCRT 1001-0047 DIODE-SWITCHING 10NS 20V TEMA 28480 16010047
AZ6CRB 1901.0047 DIODE-SWITCHING 10N.3 20V 7T6MA JH480 1001-0047
A26P1 1261973 CONNECTOR-MALE 18480 12513813
A26P2 1251-3873 CONNECTOR-MALE 8480 12513073
ASGH 1864 016 TRANSISTOR NPN 51 PD=310MW FT300MHZ 04713 sPSadN
A26Q2 18840218 TRANSISTOR NPN 51 PD=10MW FT=300MHZ 04713 SPSIEN
A0 16854-0215 TRANSISTOR NPN 5! PD=J10MW FT=J00MHZ onl 5P53611
A2604 18540216 TRAANSISTOR NPN 58 PO=210MW FT=300MHZ Nl SP53811
AQS5 18630038 TRAANSISTOR PNP 5! CHIP PD=J10MYY 1853 0018
A2608 18840218 TRANSISTOR KPN St PD=110WW FT=J00MHZ G413 SP53451
A6Q7 18630038 TRANSISTOR PNP 51 CHIP PU=110MW 28480 1853-0024
AR08 1884 0215 * TRANSIST IR NPN SI PD=310MW FT=X0MHZ M3 11
A2e00 1883-0038 TRANSISTOR PNP 51 CHIP PD-310MW 18630028
AI&0 1864.0215 TRAANSISTOR NPN S| PD=J10MW FT=300MHZ MMl SP53411
AMRI] osa4-0271 REBISTOR 2.7 QWM 10% ,.25W CC TUBULAR onn chIg!
AIBR2 0684-1001 RESISTOR 10 0HM 10% .26W CC TUBULAR i <100
AMRY 0688 1158 AESISTOR 4.84K 1% . 116W F TUBULAR 16299 CA-1/BTOA8AYLF
ASR4 0608-3158 RESISTOR 4.84K 1% ,126wW F TUBULAR 18290 CL1/8.TD-4841 P
AZ8RS 0767-0283 REEISTOR 2K 1% .125W F TUBULAR 24848 C4-1/8-T0-200 F
ARS8 74 RESISTOR 150 OHM 1% .1 28W F TUBULAR 4848 C41/BTO I8 F
AJBR7 07670729 RESISTOR 6AT OHM 1% .26W F TURULAR 4848 C4-\/BTOBBIRF
AR 07570284 RESISTOR 150 QHM 1% ,125W F TUBULAR 24548 C41/BTO I8 F
AZ8R9 07510427 REBISTOR 1.5K 1%.125W F TUBULAR 245644 CA-Y/BTO- VSN F
ALBRIG 0608-3162 RESISTOR 348K 1% .V25W F TUBULAR 14264 CA-1/8TO-MBVF
A26R1 07570288 RESISTOR 0.00K 1% ,128W F TUBULAR 1901 MF4C-1/8-T0-8001 F
AZ6R12 07570280 RESISTOR 1K 1% ,125W F TUBULAR 24848 CA-1/8T0-100)-F
ANRYY 07570410 RESISTOR 30 QMM 1% .125W F TUBULAR 24548 CA-1/BTOMNRF
AMNRI4 Q7570410 RESISTOR 301 OHM 1% .4 26W F TUBLULAR 24548 CA-1/BTOXIRF
AR5 07570420 AESISTOR B25 OHM 1% .,126W F TURULAR 24548 C4.1/8.T0-B26R F
A8R16 0DE08-0085 RESISTOR 2.81% 1% .125W F TUBULAR 18200 C‘-”B—TON“ F
A26R1Y 18100242 AESISTOR B.8K; IEIGHT SECTIONS) 28480 BlDO
AJSR18 0884.4711 RESISTOR 470 GHM 10% .5W CC TUBULAR o EB4711
A26R19 Q767 0932 RESISTOR 2.2K 2% ,128W F TUBULAR 24548 C4.1/8.T0-2201 G
A26R 0884-1001 RESISTOR 10 OHM |Q’* .25W CC TUBULAR nin ce100
A26R2) 102 RESISTOR 1K 10% ﬁw CC TUBULAR 01§21 ca102
AZ6851 3101:0073 SWITCH; 51.: DPDT .5A 126VAC/DC 78337 GF126-0018
A26VRY 1602-3064 DIODE ZNﬂB 11V 7% 007 POw AW N3 521083000
ABVAZ 1802.3149 DIODE-ZNR 0.0V 6% 007 PD=AW 04711 S210839170
A27 N71060554 BD ASSY: DIODE INTERFACE 28480 01710 88564
A27CR1 10J1-0047 DIQDE-EWITCHING 10NS 20V 78MA 28480 19010047
A2ICA2 1901-U047 DIQDE-SWITCHING SONE 20V 78MA 28480 1903-0047
AZTCR) 1908.0047 DIQDE-SWITCHING 10NS 20V JEMA 8420 18010047
A2ICR4 1901.0047 DICODE-SWITCHING TONS 20V JEMA 28480 19010047
MP42 M72061403 ! KNQB ASSY/10T (INYENSITY CONTROL ONLY) 28480 0172081400
‘R2 003244 1 RESISTOR VAR 10K 10% 4PSW [INTESITY} 28480 2100-2244
wa 01711081635 CAALE OPT 101t MAIN 20480 0171081625
wa n171061618 CABLE-OPT 101 TWIN 28430 0171081836
wio 011061437 CABLE OPT 101 COAX 8480 0173081637

See Intrnduction to this section for orduring infurmation
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Replaceable Parts Model 1710B
Table 6-3. List of Manufacturers’ Cedes
MFR. Y ZIp
NG MANUFACTLR!IR NAME ADDRERS CODE
FROO) SOVCOR ELECTRAONIGUE LE VESINET FRANCE
U5A, C M 0
an ALLEN BRADOLEY CO MILWAUKEE W) 8anz
0129 TEXAS INSTH INCSEMICBND CMPNT DIV | DALLASTX 16228
02134 FERROXCLURE CORP ' SAUGERTIES NY 12417
02138 ACA CORP SOLID STATE DIV SOMMERVILLE NJ neaze
PYRQFILM CORP WHIPPANY NJ O7881
ANy MOTORQLA SEMICONDUCTOR PRODICTS PHOENIX AZ 85000
AIRCO SPEER ELECTRONICS DIV NOGALES A2 .11 74
a7 FAIRCHILD SEMICONDUCT™™ DIV 'MOUNTAIN VIEW CA 94040
omne TRYINC BURLINGTON DIV BURLINGTON tA 52603
08808 GF COMINIATURE LAMP PROD DEPT CLEVELAND OH 44112
10054 DICKSON ELECTRONICS CORP SCOTTSDALE AZ Fi.¥d
12103 THERMALLOY CO DALLASTX 15247
18418 TELEDYNE SEMICONDUCTOR MOUN'F: NVIEWCA 84040
10299 CORNING CL WK ELECCMPNT L)V AALEIGH NC 27804
1070 MEPCO/ELECTRA CORP {MF RESI MINERAL WELLE TX 78087
4208 GOWANDA ELECTRONICS CORP GOWANDA NY 14070
24548 CORNING GLASS WORKS ICSTYLE RES) BRADOFORD PA 10701
2400 EPECIALTY CONNECTOR CO INC INCIANAPOLIS IN 727
24005 !NWHONMENTAL CNTNR BYS ICRATE . AITYY PALOALTOCA 94.?,4
2403 AMPEREX BOL'D STATF AC’I’IVE oveowy SLATTERSYILLE RI wiAls
ik MOLEX PRODUCTE CO DuWNERSGRGVE i 604156
28480 HEWLETT-PACKARD CO CORPORATE K7 PALO ALTOCA 4304
X043 MEFCO/ELECTRA CORP VAR RES) BT QIR CA anNn
13007 BOLIRNS INC TRIMI"OT PAOD DIV RIVEESITE CA 9507
44112 CINCH MFG CO SHELBY "LLE IN 48178
260 SPRAGUE ELECTRIC CO JONTH £ JAMS WA 01247
81837 UNION CARBIDE CORP 1 EWYQLXNY 10047
70003 BELDEN CORP CHICAGO I 80644
! 11400 BUSSMAN MFG DIV OF MCGRAW-EDISON CO ST LOL'S MDD 83017
; 71800 - CENTAALAB ELEK DIV GLOBE.UNION INC MILWALUXEE Wt L3201
Fi744 CHICAGO MINIATURE LAM? WORKS CHICAGT L 5040
71788 TRW ELEK COMPONENTS CINCH DIV FLF GRUVE VILLAGE L w0007
N ELECTRO MOTIVE MFG CQ INC WII.' IMANT cCr 00228
982 ERIE TECHNQLOGICAL PRODUCTS INC AIEP 16812
318 BECKMAN INSTRUMENTS INC HELIPOT DIV FULtEHTON CA 02634
3704 FERERAL SCREW PRODUCTS INC CHICAGD IL 80418
7380¢ JF D ELECTRONICS CORP BROOKLYN NY 11219
74970 JOHNSUME ¥ WASECA MN 3
5042 TAW INC PHILABEUHIA Div PHILADELPHIA PA 19108
b1 LITTLEFUSE IN DESPLAINES IL 60018
78180 JLLINCIS TOOL WORKE INC ELGINIL 80128
ZIERICK MFG MT KISCONY 10649
B2142 NO M/F DESCR!P‘I’ION FOR THIS MFG NUMBER
82389 BWITCHCRAFT CHICAGOIL [-4]
B4l TRW CAPALG) TOR DIV OGALLALANE 8015)
187 DALE ELECTRONICS INC COLUMBUS NE [ 1}
86712 BENDIX CORPF THE MICROWAVE DEVICES FRANKLIN IN 4513t
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Model 1710B

Manual Changes

SECTION Vi

MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information required to
backdate or update this manual for n specific instru-
ment. Descriptions of special ond standard options
are also provided in this section,

7-3. MANUAL CHANGES.

7-4. 'This manual applies directly to the instrument
having the same serial prefix shown on:the manual
title page. If the wvial prefix of the instrument is not
the same as the one on the title page, find your serial
prefix in table 7-1 and mauke the changes to the

_ manual that are listed for that serinl prefix, Refer to

paragraph 7-12 for changes. When making changes
listed in table 7-1, make the change with the highest

number first. Exnmple if backdating changes 1, 2,

and 3 are required for your serial prefix, do change 3
first, then change 2, and finally change 1, If the

-' serial prefix of the instrument is not listed either on

the title pnge or in table 7-1, refer to the enclosed

- MANUAI, CHANGES sheet for updating infor-

mation. A'so, if a MANUAIL CHANGES sheet is

. supplied, make nll irdicated ERRATA corrections,

Table 7-1. Manual Changes

Serial Prefix Make Changes
1420A 1,2,3,4,6,6
1610A 2,3,4,6,6
1615A 3,4,5,6
1624A 4,0,6
1545A, 5.6
1602A 6

7-5. OPTIONS.

7-6. SPECIAL OPTIONS. Most customer special ap-

_plication requirements and/or specifications can be

‘met by factory modification of a standard instrument.
A standard instrument modified in this manner will
carry a special option number. such as Model 0000A/
Option CO1.

7.7 An operating and service manual and a manual
pupplement are provided with each special option

1

Ref HP _—
l Derig Part No. Description
Cl 0180-0046 C:20 uF, 26 VDCW
‘CR1 10010028 CR:DIODE SI
J1,2 5060-0467 CONN:MALE PROBE
MP1 12056-0095 HEAT SINK (FOR Q1)
Q1 1854-0039 TSTR:SI NPN
Q2 1853-0086 TSTR:SI PNP
Rl 0698-3156 R:4.G4K 1/8W
R2 0757-0461 R:24.3K 1/8W
R3 0683-1525 R:1.BK 1/4W

instrument. The operating and service manual con-
tains infermation about the standord instrument. The
supplement for the special option describes the
factory modifications required to produce the specinl
option instrument. Amend the operating and service
manual by changing it to include all rnanual supple-
ment information (and MANUAL CHANGES shect
information, if applicable). When these changes are
made, the operating and service manual will apply
to the special option instrument,

7-8. If you have ordered a special option instrument
and the manual supplement is missing, notify the
rearest Hewlett-Packard Sales/Sexvice Office, Be
sure to give a full description of the instrument,
ineluding the complete serial number and specicl
option number,

7-9. STANDARD OPTIONS. Standard options are
modifications installed on HP instraments at the
factory and are available on request. The following
paragraphs list additiopel information cn standard
options available for Model 1710B.

7-10, OPTION 003. This option supplies two rear-

panel connectors for probe power. The option con-

sists of the standard instrument and assembiy Al8

' (HP Part No. 01720-66516). See figure 7-1 for option

003 schematic, Refer to table 7.2 for component part
., numbers. :

) Table 7-2. Option 003 Paris List

7-11. OPTION 101. Consists of Board Assembly A28,
HP Part No. 01710-665563, and Board Assembly A27,
HP Part No. 01710-66554. The board assemblies
adapt the Mode] 1710B for use with HP Model 1607A
Logic State Analyzer. When modified, the Model
1710B can be used normally or as a 16-channel
logic state display. (See figures 7-2 through 7-4 for
schematic and nssembly component identification.
Refer to the end of table 6-2 for Option 101 parts lizt.)
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Manual Changes

7-12. MANUAL CHANGES LISTING.

CHANGE 1

Table 6-2,

A12: Change HP Part No. and Mfr Part No. to HP
Part No. 01720-66510; Description unchanged.

A12C2: Change to HP Part No. 0140-0149; CAPACI-
TOR-FXD 470 PF +—5% 300 WVDC; Mfr Code
72136, Mfr Part No. DM16F471J0300OWVICR.

A12C3: Change to HP Part No. 0i60-0300;
CAPACITOR-FXD .0027 UF +—10% 200 WVDC;
Mfe Code 56289, Mfr Part Ne. 292P27292,

A12C4: Change to HP Part No. 0160-0162; CAPAC-
ITOR-FXD .022 UF +—10% 200 WVDC; Mfr Code
56289, Mfr Part No, 262P22392,

A12C5: Change to HP Part No. 0170-0040; CAPAC-
ITOR-FXD 047 UF +—10% 200 WVDC; Mir Code
56289, Mir Part No, 292P47392.

. Al2CT7: Change to HP Part No, 0180-0301; CAPAC-
ITOR-FXD 5 UF +756—10% 650 WVDC AL; Mfr
Code 56289, Mfr Part No. 30D505G050BB2.

Scheamtic 13,

Al12C2: Change value to 470 PF,

Al12C3: Change value to 2700 PF.

Al12C4: Change value to .022 UF,

A12C6: Change value to .047 UF.

Al12C7: Change value to 6 UF,

CHANGE 2

Table 6-2,

AB: Change HP Part No. and Mfr Part No. to HP
Part No. 01720-66519; Description unchanged.
ASCS8: Change to HP Part No. 0160-3650; CAPAC-
ITOR-EXD .0i8 UF +—10% 50 WVDC; Mfr Cede

' 28480, Mfr Part No. 0160-3660.

ASC11: Change to HP Part No. 0160-3448; CAPAC-
ITOR-FXD .001 UF +—=10% 1000 WVDC; Mifr
Code 28480, Mfr Part No. 0160-3448,

ABC26: Change to HP Part No. 0160-3650; CAPAC-
ITOR-FXD .018 UF +—10% 50 WVDC; Mfr Code
28480, Mfr Part No, 0160-3650.

~ ABC29; Changeto HP Part No, 0160-3448; CAPAC-
ITOR-FXD .001 UF +—10% 1000 WVDC Mfr
Cuode 28480, Mfr Part No. 0160-3448.

"Add: ABR2, HP Part No. 0767-0471; RESISTOR
182K 1% .125W ¥ TUBULAR; Mfr Code 24546,
Mfr Part No. C4-1/8-T0-1823-F.

ABRI0; Change to HP Part No. 0698-3427; RESIS-
TOR 133 OHM 1% ,125W F TUBULAR; Mfr

, Code 03888, Mfr Part No. PMES5-1/8-T0-13R3-F.

ABRILL: Change to HP Part No. 0698-3451; RESIS-
TOR 133K 1% .125W F TUBULAR; Mfr Code
.16299, Mir Part No, C4-1/8-T0-1333-F. '

ABR12: Chunge to HP Paxt No. 0757-0471; RESla-
TOR 182K 1% .12EW F TUBULAR; Mir Code
24546, Mfr Part No. C4-1/8-T(-1823-F,

7-2

Model 17108

ASRI13: Change to HP Part No. 0698-8188; RESIS-
TOR 1.58M 1% .126W F TUBULAR; Mfr Cade
30983, Mfr Part No. MF5C1/8-T0-1684-F.

ABRINH: Change to HP Part No. 0684-3341; RESIS-
TOR 330K 10% .26W CC TUBULAR; Mfr Code
01121, Mfr Port No. CB3341.

ABR18: Change to HP Part No, 0684-1011; RESIS-
TOR 100 OHM 10 26W CC TUBULAR; Mir
Code 01121, Mfr Part No. CB1011,

Add: ABRG0, HP Part No. 075670471; RESISTOR
182K 1% .125W F TUBULAR; Mfr Code 24546,
Mfr Part No. C4-1/8-T0-1823-F,

A8R63: Change to HP Part No. 0767-0471; RESIS-
TOR 182K 1% ,126W F TUBULAR; Mfr Code
24646, Mfr Part No, C4-1/8-T0-1823- 7

ABRG9:; Lhnnge to HP Part No. 0698«3127 RES[S
TOR 13.3 OHM 1% ,126W F TUBULAR; Mfr
Code 03888, Mfr Part No, PMEB56-1/8-T0-13R3-F.

A8R70: Change to HP Part No. 0698-3461; RESIS-
TOR 133K 1% .126W F TUBULAR; Mfr Code
16299, Mfr Part No, C4-1/8-T0-1133-F,

A8R71: Change to HP Part No, 0638-8198; RESIS-
TOR 1.58M 1% .125W F TUBULAR; Mfr Code
30983, Mfr Part No. MF5C1/8-T0-1584-F. i

ABR73: Change to HP ’art No. 0684.3341; RESIS-
TOR 330K 10% .26W CC TUBULAR; Mfr Code
01121, Mfr Fart No. CB3341.

ABRS5: Chunge to HP Part No. 0684-1011; RESIS
TOR 100 OHM 10% .26W CC TUBULAR Mfr

' Code 01121, Mfr Part No. CB1011,

ABR170: Change to HP Part No. 0757-0464; RESIS-
TOR 909K 1% .126W F TUBULAR; Mfr Code
24646, Mfr Part No. C4-1/8-T0-9092-F,

ABRI171: Change to HP Part No. 0767.0464; RESIS-
TOR 309K 1% .126W F TUBULAR; Mfr Code
24546, Mfr Part No, C4-1/8-T0-9092.F,

Schematic 9,

A8CB: Change value to .018 UF. '

ABCI11: Change value to 1000 PF. .

Add: ABR?2 between right, conter contact ASSIN
and ground, Value is 182K,

ABR10: Change value to 13.3.

A8RI11: Change value to 133K,

ABR12: Change value to 182K,

ASR13: Change value to 1.68M.

A8R16: Change value to 330K,

ABR18: Change value to 100.

A8RI171: Change value to 90,9K.

Schematice 11,

ABC26: Change value to .018 UF.

ABC29: Change value to 1000 PF, \

Add: ABR60 between right, center contaet A8S1D
and ground. Value is 182K.

A8RG63: Change value to 182K,

AB8R69; Change value to 13.3.

A8RT70: Change value to 133K.

A8R7i: Change value to 1.58M.

A8R73: Chenge value to 33CK.

ASRS5: Change value to 100

A8R170: Change value to 30.9K.
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CHANGE 3

Teable 6-2,
Al4: Change HP Part No. and Mfr Part No. to
- 01720-66513; Description unchanged.

Al5; Change HP Part No. and Mfr Part No. to
01720-66512; Descr. ption unchanged.

Add: DS2 nnd DS3; HP Part No. 2140-0008; LAMP,
GLOW, BULB T2, 89 V; Mfr Code 71744, M
Part No. ALA(NE-2).

W5: Change HP Part No. and Mfr Part No. to
01720-61604; Description unchanged.

Delete: A14C32.

Delete: A14CR13 and A14CRI14.

Delete: A14Q18 and A14Q19,

Delete: At4R5.

A14R6: Change to HP Part No, 0684-1021; RESIS-
TOR 1K OHM 10% .26W CC TUBULAR; Mfr
Code 01121, Mfr Part No, CB1021.

Delete; A14R80 and A14RBL.

Delete: AI4VRS.

Delete: A16DS! and A15DS2

Delete: A5RI14,

Figure 8-19,

Replace with figure 7-5.
Schematic 17,

Replace with figure 7-6.
Figure 8-20,

Replace with figure 7-7.
Schematic 18,

Repalce with figure 7-8.

CHANGE 4

Table 62,

AB: Change HP Part No. and Mfr Part No, to

. 01720-66625; Description unchanged.

\De[ete: ABCR3 and AGCR4.

AB: Change HP Part No. and Mfr Part No, to
01720-6650",; Description unchanged.

"A7. Change HP Part No. and Mfr Part No. to 01720-

' 86602; Description unchanged.

Al0: Change HP Part No. and Mir Part No. to
01720-66518; Description unchanged.

Al13: Change HP Part No. and Mifr Part No, ic
01720-66523; Description unchanged.

Delete: A13CR3 and A13CR4.

Page 7-1,

Delete: Parograph 7-11
Figure 8-8,

Delete: ABCRS and ASCR4,
Schematic 6,

‘Delete: ABCRS and AGCR4,
Figure 8-18,

Delete: AL3CR3 and A13CR4.
Schematic 186,

Delete: A13CH3 and A1ICR4.

CHANGE &

Table 6-2,

A9: Change HP Part No. and Mfr Part No. to
01720-66522; Description unchanged,

All; Change HP Part No. and Mfr Pari' No. to
01720-66621; Description unchanged.

A9C2: Change to HP Part No. 0121-0456; Descrip-
tion unchanged; Mfr Code 74970, Mfr Part No.
. 187-0109-106.

A9C10; Change to HP Part No. 0121.0456;
Description unchanged; Mfr Code 74970, Mfr
Part No. 187-0109-105.

A9C12; Change to HP Part No. 0121-04566; Descrip-
tion unchanged; Mfr Code 74970, Mfr Part No.
187-0109-105.

Al11C4: Change to HP Part No. 0121-0456; Descrip-

tion unchanged; Mfr Code 74970. 187-0109-105.
A11C12; Change to HP Part No 0121.0456; Descrip-
tion unchanged; Mfr Code 74970, Mfr Part No.
187-0109-105,
AllCl4: Change to HP Part No. 0121-0466;
Description unchanged; Mfr Code 74970, Mfr
Part No. 187-0109-105,

CHANGE 6 '

Table 6-2,

Al: Change HP Part No. and Mfr Part No. to
01710-63407; Description unchanged.

A2: Change HP Part No. and Mfr Part No. to
01710-63408; Degcription unchanged.

AlAl: Change HP Part No. and Mfr Part No, to
01720-66505; Deseription unchanged.

A2A1: Change HP Port No. and Mfr Part No. to
01720-66506; Description unchanged.
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SECTION VIl
SCHEMATICS AND TROUBLESHOOTING

.~ 8-1. INTRODUCTION.

! B2 This sectior contains schematics, repair and
‘1., locement information, component-identification

illustrationa, waveforms, ond test conditions, A dis-
nssemnly procedure for removing the CRT nnd instru-
ment modules for repaiv and replacement is also
contnined in this section, '

i

a-a.‘ ' SCHEMATICS.

'84. Schematic~ nre printed on foldout pages. The

schematics are Jrawn to show the electronic function
of the circuits. Any one schematic may include all
or part of several different physical nssemblies. Nen-
MIL-standard symbols und conventions used in the

‘schematics are defined in tahle 8.1,

86. The schematics are nunibered in wequence with

. hold number at the lower right-hand corner of each

page. These numbers are used to cross reference
signal connections betwaen the schematics, At each
circuit breaking point, a number in a circle is shown,
followed by nnother number in bold type, The circled
number indicates the signal or circui* and 2i.-, vold
number indicates the nssociated schematic that con-
tains the source or destination of the signnl, Circled

. nmmber indicators are used only when the referenced

schematic hus a large number of signols assigned.
When areferenced schematichas few nssigned signals,
only the schematic designator is given. To find the
source or destinntion of the signal, turn to the indi-
coted schematic. and find the circled number @f
assigned).

B86. A table on each schematic lists all components .
- ghown on the schematic by refercnce designation.

Component referznce desipnators that have been
deleted from the schematic are listed below the table.

87 All components within the bordered areas of
the schematic are physically located on etched circuit
boards. Tomponents not physically located on en
etched circuit board are shown in the unbordered

areas of the schematic.
Ni

8-8. REFERENCE DESIGNATIONS.

89. The unit system of reference desigrations used
in this manual is in accordance with the provisions
of USA Standard Y32.16-1968, Reference Designa-
tions for Electrical and Electronica Parts and Equip-
ments, dated March 1, 1968, Minor variations from

!

the standard, due to design and manufacturing
practices, may be noted.

810. Each rlectrical component s assigned n cluss

~letter und o number, ‘This Ietter-number combination

is the basic reference di=i--mation. Comnonents
which are purt of an assembl.y have, in additon to
the basie desiynation, a prefix designation indie ting
the assembly of ~vhich the component is a part. For
iretance, resistor R23 on nssembly Al iscalled A1 23,

R-11. Assemblies are numbpered consecutively, If an
ossembly reference desigaation is nssigned nnd loter
deleted, that number is not reused,

8-12. COMFONENT LOCATIONS.

813. Locutions of components on etched circuit
boa.us sre lustrated on line drawings adjucent to
the schematics. Since the schematics are drawn to
show function, ;wrticr.e 51 o particular assembly may
appear on seve” ! _..erent schematics,

8-14. PREVENTIVE MAINTENANCE.

8156. Preventive muintenance consists of periodic
performance checks, calibration, mechanicn ™ .apece
tion, lubrication, and other services designed 9 pre-
vent breakdown and failure, Performance checks and
culibration are covered in Section V of this manual,

‘The other preventive mainienance services are

covered in the following paregraphs.

8-16, MECHANICAL INSPECTION. Periodically
inspect the instrument for damoged components,
excess grease, dirl, and corrosion. Look for loose
and misaligned nssemblies, Ensute that all screws
and fasteners are tight and serviceable.

817, Refer to the paragraphs in this section on
repoir and replacement for instructions on replacing
damaged components,

8-18. Painted surfaces can be cleaned with a com-
merciol, spray-type window cleaner or with a mild

‘sonp and water sowtion. Excess grease can be

removed with a degrenser such as M-180 FREON ™%
DEGREASER produced by Miller-Stevenson Com-

pany,

819, Corroded spots are best removed with soap
and water. Stubborn residues can be removed with a
fine abrasive. When using abrasivas, be careful that
fine particles do not fall into instrument, Such areas

Bl
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ETCHED CIRCUIT BOARD

FRONT-PANEL MARKING

REAR-PANEL MARKING
FRONT PANEL CONTROL

SCREWDRIVER ADJUSTMENT

ELECTRICAL TEST POINT
TP (WITH NUMBER)

WAVEFORM TEST POINT
{WIT | NUMBER)

SINGLE-PIN CONNECTOR ON
BOARD

PIN OF A PLUG:IN BOARD
{(WITH LETTER OR NUMBER)

COAXIAL CABLE CONNECTED
TO SHAP-ON JACK

" COANIAL CABLE CONNECTED

DIREC LY TO BOARD

MAIN SIGNAL PATH
PRIMARY FEEDBACK PATH

' SECONDARY FEEDBACK PATH

PART OF

NO CONNECTION

CLOCKWISE END OF VARIABLE
RESISTOR

D

s

&

- DD

3

TN

)

|
o3

(925)

RefertoMIL-STD-16-1A and MIL-STD-808 for schematic symbols not listed in this table,

FIELD-EFFECT TRANSISTOR
(P-TYPE BASE)

FIELD-EFFECT TRANSISTOR
{N-TYPE BASE} ’

BREAKDOWN DIQDE
{VOLTAGE REGULATOR})

TUNNEL DIODE

STEP-RECOVERY DIODE

CIRCUITS GR JOMPONENTS
DRAWN WITH DASHED LINES
{PHANTOM) SHOW FUNCTION
ONLY AND ARE NOT INTENDED
TQ 6E COMPLETE. THE CIRCUIT
QR COMPONENT 1S SHOWN IN
DETAIL ON ANOTHER SCHEMATIC.

SIGNAL SCHEMATIC
REFERENCE REFERENCE

WIRE COLORS ARE GIVEN
BY NUMBERS IN PARENTHESIS
ch)IDNEG THE RESISTQR COLOR

[ (925) IS WHT-RED-GRN ]

-BLACK b GREEN
- BROWN 6-BLUE

» RED 7 - VIOLET
- ORANGE 8- GRAY

- YELLOW 98- WRITE

BLNa—-O

OPTIMUM VALUE SELECTED
AT FACTORY, TYPICAL
VALUE SHOWN; PART MAY
HAVE BEEN OMITTED.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANGE I PICOFARADS
INDUCTANCE IN MiCROHENRIES
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should be protected from further corrosion by an ap-
plication of a silicone resin such as GE DRI-FILM 88.

8-20. SWITCH MAINTENANCE. The pushbutton
switches usea 5 this instrument have been designed

- for long, trouble-free service, In the event that one

of these switches becomes defective, replncement
rather than repair is recommended.

821, The rotary switches in this instrument can
easily be serviced nfter removal of the nssembly
on whicl the switch is mounted. In the ctse of the
TIME/DIV switch, the TIME/DIV awitch sha.t must
be removed, Refer to the paragraphs on repair and
replacement in this section for instructions on dis-
nssembly of the modules in the instrument.

8-22 Conventional rotary switches are serviced by
cleaning the contacts with a degreaser such as M-180
FREON TF DEGREASER. The contact surfaces are
then lubricated with a lubricant comparable to
LUBRIPLATE FML produced by the Fiske Brothers
Refining Company. LUBRIPLATE FML is available
from the Hewlett-Packard Company (HP Part No.
6040-0306).

CAUTION

Do not attempt to clean attenuator
switches with any cleaning agent. At-
tenuator switches have self-cleaning
contacts,

823, The rotary switches on assemblies A9and All
cen be serviced as follows;

a. Remove TIME/DIV knob and shaft (refer to
paragraph 8-31}.

b. Remove plugin assembly (A9 or All) from
assembly AB,

¢. Ohgerve orientation of slot in rotor section
of switch.

d. Remove metal retoiner ring umtmg male and
female sections of rotor switch,

e. Separate two rotor sections.

f. Check contacts on both rotor sections. If
contocte show excessive wear, replace rotor section,

g. Check contact area on etched circuit board.
If contact area shows excessive wear, replace atched
circuit board.

h. Clean and lubricate contacts on etched cir-
cuit boayd and rotors as described in paragraph 8-22.

Service

i. Place rou>r sections on etched circuit hoard
and reinstall retoiner ring,

j. Position slotted portion of open rotor section
as noted in step c.

k. Reinstall assembly in instrument,

1. Reinatall TIME/DiV shaft and knobassembly.
8-24, REMOVAIL AND RLPLACEMENT.

8.95. The following paragraphs provide procedures
for renove. . .d replacement of assemblies, sub-
nssemblies, and components. Special servicing
instructions for 2tched circuit boards are provided in
paragraph B-41. Section VI provides o detailed parts
list for use in vrdering replacement parts.

8-26. CRT REMOVAL AMD REPLACEMENT. To re
move and replace the CRT. see figure 6-1 und proceed
as follows:

To prevent personal injury, wear a
face mosk or goggles when hendling
the CRT. Wear protective gloves and
handle the CRT carefully,

g2. Remove top and botlom covers from instru-
ment.

b. Remove rear-panel CRT socket cover MP21,

¢. Remove front-panel CRT bezel (MP16} by

; squeezing at midpoint on bottom and rotating out:

ward and upward.
d. Remove CRT filter (if in use),

e. Remove four VERT IN wires (gray) from side
of CRT neck.

f. Disconnect horizontal input cable W4 (wires
(9) and (5)) from CRT neck pins.

g. Disconnect CRT cable cunnector from gate
assembly at A14P2,

h. Disconnect floodgun filament wire (524)
from CRT neck pin.

i Carefully difconnect CRT socket (XV1).

j. Remove iwo CRT shield mounting screws
from rear panel of instrument {at MP44 and MP48).

k. Slide CRT shield toward rear of instrument
until shield is clear of instrument front panel.
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Failure to discharge high voltage can
result in severe electrical shock to
personnel and damage to the instrument.
Du not a'empt to remove lead from CRT
gleas,

. Disconnect white plastic post-aceelerator
connector and immediately discharge lead to ground.

m. Cuarefully remove CRT and shield from
instrument.

n. Disconnect remaining wires from CRT
neck pins,

o, Loosen CRT elamp (MP5I),

CAUTION

When removing CRT from shield, care
should be token to avoid damage to
CRT neck pins nnd align/ortho ceils,

p. Remove CRT from shield.

q. To reinstall CRT, reverse removal pro-
cedure.

8-27. ATTENUATOR REMOVAL AND REPLACE-
MENT. To remove the attenuator assemblies, Al and
A2, from the instrument, proceed ns follows:

n. Remove screw holding channel A attenuator
shield to vertical preamplifier assembly, Ad.

b. Remove serew holding channel B attenuator
shield to ossembly Al and ground lug uttached to
top of attenuator cover,

. ¢ Unsolder three lead-in wires to assemhly
Al from channel A attenuator, Al

d. Unsoider three lead-in wires to nassembiy A3
from channel B attenuntor, A2,

¢. Remove two retaining screws holding verti-
enl prenmplifier to main deck of instrument,

f. Disconnect sync cable (W2) from square pin
connections on horizontal display switch assembly
All),

g. Pull vertical preamplifier toward rear of

instrument until APl pnd A3P2 clear attenuator
connectors. ‘ ’
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NOTE

Assemblies AB and A7 are connected to
the underside of vertical preamplifier
A3 They will also move to the renr
When reinstoiling, ensure that push-
button switches are aligned with front-
punel holes,

h. Remove vernier, volt/div, and coupling lever
from channel attenuator being removed.

i, Remove retaining hardware from INPUT
BNC connector of channel attenuator being removed.

j. Pull attenuator toward rear of instrument
unti) nttenuator nssembly clears front punel of instru-
ment,

NOTE

Step j clears the nttenuntor for required
~aintenance, I complete  removal
of the ottenuator is desired continue
with step k.

k. Remove two screws holding vernier bracket
to attenutor,

. Slide uttenuator from vernier shaft.
m. Remove vernier shaft from vernier.

n. To reinstall nttenuators, reverse removal pro-
cedure,

8-28. VERTICAL PREAMPL/FIER REMOVAL AND
REPLACEMENY, To remov: vertical preamplifier
assembly, A3, from the instrument, proceed as
follows: ;

a. Remove channel A and B attenuntors from
preamplifier assembly in accordance with paragriph
8-27, steps n through g

h., Iisconnect plastic connector nt AJPS.

¢. Remove pate nnd blanking coaxial cables
from AT (square-pin connectors).

d. Remove two screws securing deluy line cable
to vertical preamplifier nssembly,

e. Unsolder delay line cable wires ai vertical
preamplifier nssembly.

f. Note orientation of delay line. Red marked
side of delay line goes to dot on board assembly.
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g. Remove nssemblios A3, AG, and A7 from in-

strument,

h. Disconnect ASW (9) and BSW (0) wires from
square-pin connectors on nssembly AT,

{, Simultaneously pull assemblies A6 and A7
from mule connectors mounted on assembly A,

j. To reinstall vertical preamplifier assembly,
reverse removal procedure,

8-29. DELAY LINE REMOVAL AND REPLACEMENT.
To remove delay line assembly, Ad, from
the instrument, proceed as follows:

n. Remove two screws holding delay line cable
to vertical preamplifier nssembly, A3,

b. Unsolder two wires from end of delay line
cable to nssembly, Al

¢. Note orientation of delny line, Red marked
gide of delay line goes to dot on honrd nssembly,

d. Remove iwo screws holding delay line cable
to vertical output amplifier, AD,

e. Unsolder two wires from end of delay line
cable to vertical output assembly, Ab.

f. Note orientation of delay line. Red marked
gide of delay line geos to dot on board assembly.

g. Remove two retoining screws holding delay
line bracket (MP8) to muin deck.

h. Remove delay line nssembly from instru.
ment.

i. Toinstall delay line nssembly, reverse removal
procedure. '

8-30. REMOVAL AND REPLACEMENT OF ASSEM-
BLIES IN HORIZONTAL SECT!ON. The following
paragraphs provide information required to remove
and replace various assemblies in the horizontal
section of the instrument,

8-31. TIME/DIV Swilch Removal and Replacement!.
To remove the TIME/DIV switches, proceed as fol-
lows:

a. Set TEME/DIV controls as follows:

TIME/DIV (main) ............ .. 1mSEC
TIME/DIV (delayed) ..........0vnen OFF

b. Remove retaining ring (MP68) from TIME/
DIV shaft (inside front panel of instrument).

¢. Pull TIME/DIV shaft out.

service

d. To reinstall TIME/DIV shaft, reverse removanl
procedure,

8-32. Main Horizontal Sweep Swilch Assembly and
Holdofi-Comparator Assembly Removal and Re-
placement. To remove horizontal sweep switch
cssembly All, proceed ns follows:

a. Remove TIME/DIV shalt (paragraph B-31).

b. Gently rock main horizontal sweep switch
assembly, All, ond holdoff-comparator assembly,
Al12, while pulling upward to remove from sockets
on horizontal sweep assembly, A8,

c. Separnte nssembly All from assembly Al2
by removing two retaining screws and suvidered wire,

d. To reinstnll assemblies, reverse removal pro-
cedure, ’

8-33. Delayed Horizontal Sweep Switch Assembly
Removal and Replacemeant. To remove delayed hori-
zontal sweep switch nssembly, A9, proceed as follows:

n. Remove TIME/DIV shaft (paragraph 3-31}.

b. Gently rock assembly A9, while pulling up-
ward to remove from socket on horizontal sweep
assembly, AB,

c¢. To reinstall assembly A9, reverse removal
procedure,

8-34. Horlzontal Sweep Assembly Removal and
Replacement. To remove horizontal sweep as-
sembly, AB, praceed as follows;

a. Accomplish paraguphic R-31 through 8-33.

b. Unsolder R16 from main EXT + 10 switch
ABSIP,

c. Unsolder R17 from delayed EXT + 10 switch
ASSIB.

d. Unsolder two ground straps from A8 to
chossis ground.

e. Disconnect reset lamp coaxinl cable (5) from
AB (square-pin connections).

f. Disconnect line sync wire (6) from A8
g. Disconnect main trig level wire (903) from AS.
h. Disconnect delay trig level wire (37) from A8,

i, Disconnect start after delay wire (916) from
AB,

j. Disconnect plastic connectors at ASPI and
ABPS.

o
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k. Remove two retaining screws ot rear edge of
assembly AB,

NOTE

Horizontal display switch assembly AlLD
{s mounted on the reor of nssembly AB. [t
must also clenr the front panel during
the next step.

1. Move nssembly AB toward right rearof instru-
ment until pushbutton controls clear front panel.

m. Disconnect sync cable W2 from nsscmbly
Al10 (square-pin connections).

n. Disconnect plastic connector nt ASP4,

0. Disconnect nt AIQG (square-pin connections),
the coaxial cable leading from VERTICAL QUTPUT
connector J4.

p. Disconnect horizontal input cable W3 ot hori-
zontsl output nssembly Al (squarepin connec
tions).

q. Remove nssemblies A8 and Al0 from instiu-
ment.

r. To reinstnll A8 and Al0, reverse removal
procedure.

8-35. Horizonlal Display Switch Assembly Re-
meval and Replacement. To remove horizontal dis-
play swilch nssembly, Al0, proceed as follows:

a. Accomplish paragraph 8-34 ste.ps o throughq.

b. Unsolder R9 and R10 (connected between A8
and Al0) at AIC werminals.

c¢. Remove three remmmg serews holding A8
and A10 together,

d., To reinstall horizontal display switch assem-
bly, reverse removal procedure.

8-36. REPAIR OF ASSEMBLIES.

8-37. GEMERAL. The bonrd assemblies used in this
instrument are etched circuit type and have plated
through component holes to facilitate replacement
of components. Before repairing any board assembly
refer to perograph 841 for information covering
circuit board repair and recommended soldering
equipment.

8.38. The only assemblies not recommended for
repair are the attenuator assemblies. The attenuator
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components ore closely mounted and their inter
relationship is eritical, The only components recom-
mended for replacement are R1, R2, Q1, Q2, and Q3. ti
These ftems are socket mounted and ensily replaced.

It other components fail, replucement of the board

assembly is recommended.

8-39, REPLACEMENT OF ATTENUATOR TERMINA-
TION RESISTORS.

CAUTION

Do not uttempt to clean attenuntor
assemblies with any cleaning agent,
Always wear protective cotton gloves
(such as HP Part Number B650-00:30)
while handling the attenuator board
ussemblies, The board assemblies are
extremely susceptible to conduction
paths enused by fingerprints,

8-40. To repluce altenuator termination resistors
ATAIRL/R2 and A2AIRI/R2, proceed as follows:

n. Remove two screws holding top cover of
attenuator,

b. Slide nttenuator cover from attenuator,

¢. Remove resistors R1/R2 from attenuator ‘
board assembly using long-nosed pliers.

d. Replace resistors R1/R2 reversing above pro-
cedure.

CAUTION

If new resistors are to be installed,
replace with flameproof type only
(HP Part No. 069864:33). Recompensate
attenuator assembly when new resistors
are installed.

8-41. CIRCUIT BOARDS.

B-42. 'The following paragraphs provide information
regarding servicing procedures for etched circuit
boards, use of heat sinks, and special soldering con-
siderations.

8-43. BOARD CONNECTIONS., Square-pin con-
nectors nre identified on circuit hoards by the color
code of the connecting wire or by the signal name.
Connector pins on plugs and jacks are identified
by either a numeral or n letter, The letters G, I,
0O, and Q have been omitted. Table 8-1 shows the
types of board connections used in the instrument,
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INTEGRATED CIRCUITS

14 PIN INTEGRATED CIRCUIT

16 PIN INTEGRATED CIRCUIT

14 8 8 .
LOCATOR ;gg_g:‘loa
NOTCH | |
L Y 1 A
DIODES
BI-POL T
CIODE SYMBOL AR TRANSISTORS
ANODE ———$}— CATHODE BLACK EPOXY (PLASTIC) TRANSISTORS

-

ASAN
AN,

WIDE CONICAL
STRIPE END

X A

CATHODE CATHODE

T

X ! \

CATHODE CATHODE

Ti T

~
~

3 t\
=

ECB CBE

CBE EBC ECB

METAL CASE TRANSISTORS

DUAL
CBE C/BE E2

/ c1
B2 B1
SHIELD c2 E1

FIELD EFFECT TRANSISTORS

METAL case BLRCK EFOXY

L 4

W
SGD

METAL CASE

DGS OR
OR GOS D2
GDS Cc2

DG162S 537 \i?“

Figure 8-1. Semiconductor Terminal Identification
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8-44, SERVICING ETCHED CIRCUIT BOARDS, The
etched circuit bonrds have plated-through com-
ponent holes, This allows components to he re
move or replaced by unsoldering or soldering from
either side of the boord. When removing large
components, such as potentiometers, rotate the
soldering iron tip from lead to lead wh.le applying
pressure to the part to lift it from the board. HP
Service Note M-20F contains ndditional information
for repair of eiched cireuit boards,

8-45. SEMICONDUCTOR REMOVAL AND REPLACE-
MENT,. Figure 81 is included to help identify the
leads on the comron shopes and sizes of semi-
conductor devices. When removing o semiconductor,
use long-nosed pliers as o heat sink bhetween the
device and the soldering fron. When replocing o
semiconductor, ensure sufficient lead length to dissi-
pate the soldering hent by using the same length of
exposed lead us used for the original puai.

8-46. INTEGRATED CIRCUIT REMOVAL AND RE-
PLACEMENT. The integrated circuits in this instru-
ment are plug-in types. Remove o plug-in integrated
circuit with a steaight pul away from the board.
When replacing an integrated circuit, note the
mark or notch used for orientation. The component.
identification photographs and the integrated circuit
pin-location diagrams in this mnnunl show the cor-
rect orientation.

CAUTION

Unless an integrated circuit hns defi-
nitelv failed, be careful to prevent
d-.maye when removing or replacing it.

B8-47. ASSEMBLY A5 INTEGRATED CIRCUIT RE-
PLACEMENT. Use the following procedure when
replacing integrated crcuits (ICs) in the vertical
output assembly AB;

i. Remove Ab assembly mounting bracket by
removing two screws in rear panel and two screws
in main deck,

b. Disconnect four gray wires from CRT neck
pins (two wires from assembly A5 and two wires from
assembly ABAL.

¢. Remove AB and mountmg bracket from in-
strument.

NOTE

The delay line cable remains attached
" to assembly AS.

d. Disconnect power supply connector J8 from
AGPL.

3-8
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e, Unsolder wire (92) from terminniion assembly
ABAL nt AS assembly.

NOTE

Read next two steps before accomplishing
them,

f. Remove four screws attaching AH to
mounting bracket,

g Seporate A5 from mounting bracket. Do
not lose yellow plastie insulator (HP Part No. H0850-
9670 held captive between gain cell ABUL (gold
colored IC) nnd mounting bracket.

h. Remove ABUL from its mounting socket,

i. To remove output amplifiee AGUZ, remove
four serews holding it to circuit board. (Go to step L)

j. Repluee gcin cell ASUL by matching mark on
guin cell leyg tsolid line) with polarity dot on circuit
bonrd, '

CAUTION

Do not use lettering on gnin cell ARUIL
and number "1” marking on socket as n
reference,

k. I[nsert gain cell in socket, but do not push
it all the way in to final position. (When circuit board
is remounted on mounting bracket, the mountlng
screws will seat [C to required depth.)

. Replace output amplifier ASU2 by matching
contitets on cireuit board with gold pads on IC,

m. Sccure ASU2Z by replacing four mounting
gerews nnd lock washers,

n. Using Thermalloy Compound (HP Part No.
6040-0239), coat surfaces of both ICs (ABUL and
ASUY) that wil] come in contict with mounting
brovket, o

0. Attach yellow plastic insulator to rear of guin
cell ABUL

p. Coat expoged side of yellow plastic insulator
with Thermulloy Compound,

q. Carefully feed two gray wires through holein
mounting bracket,

r. Position assembly A5 and mounting bracket

8o that yellow plastic insulator in properly positioned
between ASUL and mounting bracket.

hw 5 gt e, . ™
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5. Using four screws, nttuch assembly Ab to
mounting brecket.

NOTE

Ensure that yellow plastic insulator is
,  propetly positioned and IC is flnt against
bracket.

t. Resolder wire (92) from terminaiion assembly
ASAL {1 nsgembly AB,

¢. Connect power supply connector J8 to APl

v. Insert mounting bracket with A5 nssembly
into instrument.

w. Start twe screws through rear ponel to
mounting bracket.

x. Start two serews through mounting bracket
to main deck of instrument.

y. Tighten lower screw through renr panel and
rear serew through mounting bracket to main dack.

z. Tighten two remaining screws,

NOTE

Steps y and z should be followed care
fully to ensure that mounting bracket is
pasitioned correctly for lowest possible
IC operating. tempernture.

an.  Reconnect four gray wires to CRT neck pins,

ab, Verify mounting bracket ground clip is
making contact with ground shield,

8-48. TROUBLESHOOTING.

8-49. Two important prerequisites for successful
troubleshooting are: (1) understanding how the in-
strument is designed to operate and (2) knowing
the correct use of front-panel controls. Improper
control settings or circuit connections can cause
apparent malfunctions, Read Section I (Operating
Prucedure) for an explanation of controls, connectors,
and general operating considerations. Rend Section
1V for explanations of circuit theory.

3-50. If trouble is suspected, visuaily inspect th2 in-
strument. Look for loose or burned components that

SNervice

might suggest a source of trouble, Check to see that
all eircuit board connections are making good contact
and are not shorting to an adjocent cireuit. If no
obvious trouble is found, check the power supply
voltages in the instrument, Prior to any extensive
troubleshooting, also check the external power
Hources,

8-51. DC VOLTAGES. On some of the schematics,
dec voltoges are indicated for active components
{transistors, ete). Conditions for making these volt-
gge measurements are listed ndjncent to the sche-
maties, Since conditions for making measurements
may differ from one circuit to another, always check
the specific conditions listed adjacent to the sche-
matie,

8-52. INITIAL TROUBLESHOOTING PROCEDURE.
Before troubleshooting the Model 1710B in detail,
try to perform the adjustment procedures listed in
Section V of this manual. Some apparent malfunctions
can be corrected by these adjustments; also, the
inability w uhtain a correct adjustment will often
reveal the source of trouble,

863. If powsible, perform ndjustment procedures
in listed sequence since the power supplics should
be checked first for any malfunction.

8-54. TROUBLE DIAGNOSIS. By use of front-panel

controls, note as many symptoms of the malfunction
o8 possible. From the symptoms, it can usunlly be
determined which section (vertical, horizontal, or
power supplies) is mallunctioning, Normally, the
vertical and horizontal sections will not malfunction
simultaneously, although symptoms may indicate
this to be the case.

8-55. VERTICAL SECTION TROUBLESHOOTING.
Although n sweep may not be generated on
the CRT, vertical deflection of an input signal on the
CRT will normally indicate that the vertical gection
is functioning properly,

8-56. The sync pulse required for internal triggering
is developed in the vertical preamplifier and sync
amplifier located on horizontal display switch nssem-
bly A10, If the instrument does not trigger internally,
but triggers properly when an external trigger is
applied, the vertical preamplifier section should be
checked.

B8-57. Due to the low levels of the signal in the
preamplifier, signal tracing becomes difficult, When
troubleshooting the preamplifier, check de bias volt-
ages for best result,

8-58. HORIZONTAL SECTION TROUBLESHOOTING.
The horizontal section of the instrument con-
sists of the trigger assembly, gate assembly, holdoff-

-
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comporator nssembly, main and delayed sweep as-
sembly, horizontal preamplifier, and horizontal out-
put besembly, From symptoms derived in paragraph
B-54, check the input and outpv’ signals of the
suspected nssembly(s) until the problem is isolated
to a particular circuit, Refer to table 8-2 for trouble-
shooting hints on the horizontal section,

NOTE
Table 8-2 {s to be used g & guide only,
Slight variations in voltage rendings
may occur,

" Madel 1710B

8-59. LOW-VOLTAGE POWER SUPPLY TROUBLE-
SHOOTING. The Model 1710B contains seven low-
voltage power supplies, two of which are un.
regulated. The nominally +20V unrcgulated is used
in the HV nower supply oscillator cireuit, The nomi-
nally +15-volt regulated supply frnishes the refer-
ence voltage for the other regulated supplics, A
check at the output of ench regulated supply will
indicute o maelfunction, A convenient test point is
located on each supply. All supplics are rezuinted to
better than 2%, If a maolfunction occur, in the low-
voltage supplies, always check the +15- 7olt supply,

Table 8-2. Troubleshooting Guide - Horizontal Section

| " ———

I
The following table {s a troubleshooting guide to help analyze the problem under no sweep condition !
in AUTO mode of operation. Once the sweep is running, individual circuits can be analyzed using sche-
matics and nssociated waveforma. _
STEP|  CIRCUIT TESTPOINT | piorSOBEMENT ACTION i
1 | Qutput of Integrators| Main - A11TP2 1 volt Go to Step 2, F
(main-delayed) ]
Delayed - A9TP2 14 volts Go to Step 3.

| other Go to Step 4, '
i_

2 | Meusure Gate Main - ABTPS 2 volts Problem in Integrator - M
troubleshoot. -

L
Delayed - ASTPY 0 volt Go to Step b, 1—:
'3 | Measare Gate Main -ABTP5 2 volts Go to Step b, :
. Delayed - ASTP9 0 volt Problem in Integrator - -

troubleshoot. !
4 | Measure Gate Main - ASTP5 0 vult or 2 volts Problem in Integrator - :

troubleshoot. ‘

!

Delayed - ASTP9 other Problem in sweep control ;

circuit - troubleshoot. !

!

i

i

i
L

f

-
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Table 8-2, Troubleshoating Guide- Horizontal Section (Cont'd}
step|  CIRcUIT TESTPOINT | porstioiite. | ACTION
6 | Measure Reset input Main - ABTP2 4,3 volts Go to Step 6,
to trigger clrcuit, ‘ Jo _\
‘ Delayed - ABTP7 4.9 volts Go to Step 9, . k
other Problem in haldoff (main IS
only) or sweep length v "
cireuits, ramlg in trigger
eircults - troubleshaat,
6 Main - ABTP4 +b volts Go to Step 7.
+4 volts Problem in sweep contral a] M
circuit - troubleshaot. i“( '
Y -
Delayed - ABTP8 +14 volts Prablem in sweep control \
circuit - troubleshoot. e
+15 volts Go to Step 8.
7 A8U2-pin6 4.3 volts Auto problem - check
' ABU3 and associnted gg{fgﬁd E VIEW
. cireuits, ;
+4.9 volts Problem in A7U2,
8 A8UB - pin 6 4,3 voits Auto problem - check
ABUS and assacinted
circuits.
: +4,9 volts Problem in ABUS, .
9 : Main - ABTP4 +4 volts Go to Step 10, WK
; +5 volts Problem in sweep control i NN
. circuit - troubleshoot. ’ N
Delayed - ABTPS +16 volts Problem in sweep control ‘
‘ circuit - troubleshoot. AN
1
+14 volts Go to Step 11. ”/ ' \:;
0 | | ABU2 - pin 6 +4,3 volta Problem in ASU2, /;’< > ‘ 'Yy = N ‘
- ' L ’ : §¥\
: +4,9 volts Auto problem - check : N 1 gl
ABU3 and associated " \\\
1 circuits. RN
| u ABUS - pin 6 +4,3 volts Problem in ABUS, N\
| +4.9 volts Auto problem . check
ABU6 and associnted
circuits.
TOP
OBLIQUE VIEW 1720A.L-042
Figure 8.2,
' Board Assembly Identification
: r B-11
amiini, el it
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Overall Block Diagram, Schematic 2
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Service Model 1710B

pC VOLTAGE MEASUREMENT CONDITIONS
! SCHEMATIC 3
= ) 1. Set front-panel controls in accordance with paragraph 5-13, Section V.
- 2. All voltages are referenced to chassie ground. All indications are nominal and 15% variation from those
' indicated should be considered normal.
]
ATALY R | WAVEFORM MEASUREMENT CONDITIONS
(- ' SCHEMATIC 3
o) N 1. Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:
Coupling (channel A) ............0000s et s i s arasarenrenan e b b ey ey e 500
- TIME/DIV (delayed)........ et et re b s e r ety ereraaes 10 uSEC
3 DELAY....coovvvrvrrnrernereeenennenns e rrhberereere e eeerns e err e ras 5.00
‘ HOR!Z DISPLAY....... t et e s en s enr e e ene b E e s arars MIXED
Al : TRIGGERLEVEL (Main)......occiiiiiririvinreiiirinsissassiiinsisessssriarsie stable display
E ' 2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).

17108-045-01-03-7¢ .
3. Connect pulse generator 50-ohm output to Model 1710B channel A INPUT connector.

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V).

REF GRID REF GRID REF GRID REF GRID
DES!G | LOC | DESG | LOC | DEMIG | LOC | DESIG {LOC ’
A1C) cl| c8 E3| Q) D-1| RI c1 l
AlC2Z C1 | O E3| R A1} R12 D-2
2771 c3| C1o D2 | R2 A3| RI13 0-1
AlR:  C1 | en c.al| Rra B2 ] Ria E-3 |
c1 A2 c12 E2 { R4 83| RIS E-2
Q2 B2 c13 o2 ARG C3| RIS E:2 |
c3 B3| c14 E-1 | RS 81| R1? 0-2 ]
c4 B2{ ¢15 o1 | R? c2| R18 02 |
cs5 C21 ca D2 R8 2| RI9 E-2
cé C1] 14 p2| R9 E-2 | R20 E-1
c? cC1| ay et | B0 02| A2 E»; 0.1V/DIV

Qz Da VR1 C-
Rt c3 0.1mSEC

| ' Figure 8-5. Service Information, Channel A Attenuator, Assembly Al (Sheet 1 of 2)
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| Service Model 1710B
1

DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 4

I. Set front-panel controls in ¢ ccordance with paragraph 6-13, Section V.

2, All voltages are referenced to chassis ground, All indications are nominal and 15% variation from those
indicated should be considered normal.

m
L
&
g
&

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 4

1. Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:

—
|

| 3 (i) E - Coupling(channelA).:... .......... b ranErsabErEi e i b Crereres Cheereren b ldelDQ
; } TRIGGERLEVEL(IDBIH) ..... NN NN FEPE PRI ERELIPNNY RN NN RN FEE bR B L3 Bta e p&y

.-~
=
Cme]
y
000000

| . | 2, Set monitor oacilloscope TIME/DIV and VOLTS/DIV controls s indicated under waveform(e).
@..“. : c13 @ 3 pe
4 G2 : ' 3. Connect pulse generator cutput to Model 1710B channel A INPUT connector. '
l l l i 4. Adjust pulse yenerator output for four divisions of signal amplitude (.4 V) at 5 kHz.
C D E . F
. ) ' 17108-047-01-03-T8
i
s t
H J !
!
-~ | mer Terio] mer [omo]| rer |omib] RrEF JemiD
| vesio ftoc | oesis fLoc | oesis |Loc | Desis |roc
S dacr e oe €1 | R A3 | mi3 D-3 Q
Alcz c3|cie o1 | R2 A1l R4 Ea
AIR1  C1 | c1 c1 |,Ra 82| RIE €2 -
AlR2 c3|c12  e2|'re 81 | e E2 , OV ===
c1 A2{c1a D2|nRs c1 | R17 02 ‘
c2 B2 | cia €3 |Rs 83| R1E ©2
. €3 B1|cis pafnz c2|mre  E2
c4 82| CR1 D3| Rs c2| R0 E3
cs c2 | La D1 | RO E2 | A2 €3
cs ca| a calRto o2 R22 &3
c? c3 | az o1 | A1t ca|lver ¢ .
, c8 €1 | a3 D3 | mi2 c2|vR2 ca ‘
1

0.1V div
0.1ms/div

e : ; ‘ Figure 8-6. Service Information, Channel B Attenuator, Assembly A2 (Sheet 1 of 2)
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pesic | toc | oesis §u oesis | Loc | oesie |Loc | DESiG |Loc | DESIG | Loc | DESIS | Loc
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Service Model 1710B
DC VOLTARE MEASUREMENT CONDITIONS
SCHEMATIC 5
1. Set fro.nt-panel controls in accordance with paragraph 5-13, Section V.
2, All voltages are referenced to chaseis ground. All indications are nominal and 16% variation from those
indicated should be considered normal. _
WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC &
1. Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:
Couphing (chanmel A) ......viviiiivannveeranssriiiiaiseiireerssessseiiieesriiriinsrrrrysns 6500
TRIGGER LEVEI {main)..v.ovviiranrerenirresrrrasisissrsesarasiiirsirirersisrs stable display
2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveformi(s).
3. Connect pulse generator Squarewave Generator 50-ohm output to Model 1710B channel A INPUT
connector. :
4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 5kHz.
+IQV ==~
I
HOV == “ ‘J .‘ H
Q 0.2V /div | 50mV/dlv
B0t s/div 50us/div
|
| f J
A,
' P3 |
P2
PR e L
" onoEm
PIN NUMBER
ASSIGNMENT ™ m“ = 0N
N o =
10 a0 {YNDER)
3 9 ie
CONNECTOR LOCATION o
AND PIN NUMBER ) "
ASSIGNMENT - —*
—‘s (UNDER)
Figure 8-7. Semim Information, Vertical Preamplifier, Assembly A3, (Sheet 1 of 2)
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Service Model 1710B

1 DC VOLTAGE MEASUREMENT CONDITIONS

SCHEMATIC 8
D ]
: 1. Set front-panel controls in accordance with paragraph 5-13, Section V.
1
1 : 2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those
‘ indicated should be considered normal.
2 . WAVEFORM MEASUREMENT CONDITIONS
& SCHEMATIC 6
1. Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:
3 ‘ Coupling (channel A) ......ovvvrrrsriersssesiniiniiners cassiiitritiainertisrersirisses 500
: TRIGGER LEVEL {IMain) . ... .cooveertnrsnerrsisarressssirarreiessrstnrescsrissrsres stable display
| 9. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).
| D | 3. Connect pulaeigenerator output to Model 1710B channel A INPUT connector.
. 17108-061-01-03-T8 ! .
AS 4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 5 kHz. ‘
aer Jorio] REF Jerinl mer | gRiD ‘:
oesia | Loc | DESi@ | Loc | cesic |ioc ,
c1 " A2] chz B2 | RA16 A |
2 A-2| CR3 a2| p17 81
c3 A2| cra A2] RI1B 83
ca . B1]l ca| mi9 B3
cs B-1| L2 c1] nz20 ca
ce 82| 3 Azl Rt 82
c? g2} A1 A2]| R22 83
8 84| A2 As|l r2a ¢t Q
o 81| R3 A2 R24 c2
<10 83| Ra a2 | R2s c2 Q
c12 c1| RS A2| R28 ca Y +
c12 B2 | R a2 | R27 Al ‘ ||
c14 B3 | R? Azl p28 c1 ' +14Y = —i .
) Cth o3| R B3 | R29 c ;
ci1e ca3| R a1 | R0 c1 : !
c17 p-2 | Rto 81.] AT B3
ci18 cal| An At | wn B2
c19 81 | R12 Al | vz c2
c20 B2 | R13 81| vAR1 '+ C1
CR1 B2 | R14 . 81 | VR2 B-1
R1S B-2
! ‘ 50 mv/div 2 Vidiv
50 us/div 50 ms/div ‘~

Figure 8-8. Service Information, Vertical Amplifier, Assembly A5 (Sheet 1 of 2)
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Service

Model 1710B
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Figure 8-8.

Service Information, Vertical Amplifier, Asgsembly A5 (Sheet 2 of 2)
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Model 1710B

Service
DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 7
A ﬂ L 1 k ! 1. Set front-panel controls in accordance with paragraph 513, Section V. ‘

....._..........._..,.....,..l,.....,_..... et e e 8 v 34 24 2 e BT A A M S A e S s -y

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those

|
|

0000000000

: | —"

1. Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:

1 s10 _ indicated should be considered normal.
| }
—— ne __l:] ;
00000000 . B WAVEFORM MEASUREMENT CONDITIONS
Ly o s :I: | | 'SCHEMATIC 7
)

; | Coupling (channel A) .........ccvvenihns Ceseeararrerrarererrbnns o rerreersr s erre e 500
| ‘ TRIGGER LEVEL (main),......... Ceeresenes R stable display
Ij ’ VOLTS/DIV........0vs eererrreerernirnarre e see waveforms
A6 2 Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).

3. Connect pulse generator output to Model 1710B channel A INPUT connector.

4. Adjust pulse generator output for fo  ‘ivisions of signal amplitude (4 V) at 5 kHz.

.....

ALTEANATE MODE
4 @' 10¢
M - +4.2V
zlls 1.0 Vidiv
: ' TP ‘
wilr
] g sIA Q
HHH} o2 - : I " {UNDER) ! o -+4.2V
5 ‘ XA3 tl ' (UNDER)  y0 ) ¥ } 0.5 V/div
, wwoem s 0 @ O 0000000000 {UNDER) |
0C000000 DD(M) uo) 81C Q
et S TR S S {UNDER)
41D i 1.0 V/div “q o - +6,6V
[}
i I
6 AT g
—— R b e | | CHOP MODE
A 8 D [ v
17108-084-01.03-76 )
' '
_ r
REF | GRID REF | GRID| REF |GRiD| REF Ycmo
pesic | Loc oEsie | Loc | oesic |roc | pESIs | Loc
CAY | B2 ct AS | B} A4 | R11 | CB : +3.4V - —
Rt c2 c2 A5 | m2 A4 |R1Z CB -
A2 c2 ca B4 |R3 B4 | S1IA  F5
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‘ 0.5 V/div
' 0.2 us/div ‘

Figure 89, Service informatior., Display/ Trigger Switches, Assembly A6 and A7 (Sheet 1 of 2}
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Model 1710B
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1.8

Service Model 1710B
i
A kS C D i b ;
| | | l : ‘
' | DC VOLTAGE MEASUREMENT CONDITIONS
) . i i 1 | SCHEMATIC 8
. % o ‘ o 1. Set front-panel coatrols in accordance with paragraph 5-13, Section V, except as follows:
8 AR B (R N\ VERTICAL DISPLAY .s.vvvivissssissameerensssesinorrestssssnsensnesariisrsrsenrsres XY
O ! (B mar] . E o7 @ | HORIZ DISPLAY - s oo osose s o es e e oteeeraseensss b e b X-Y
I | E 55 - POSITION (horizontal) ............... e centered

~ ‘ . All voltages are referenced to chassis ground. All indications are nomingl and 156% variation from those
2 x| _ indicated should be considered normal.
B\ = |2[g |

=T
aﬁ?:l
&y
3
(@)
1 Q) |
T R16 |
7
o
O
3
(=3

L3 217 ____ '
o _T rs ]
o V3 1-c3 ;,?9 st 13 S WAVEFORM MEASUREMENT CONDITIONS
&® (10 T i P 1 SCHEMATIC 8
z EE & %ﬁ ! ,
4
ﬂ. “ F‘,J - 1, Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:
t .
: 2 l Coupling(channelA)......’..l..............’ ................................................ 500
1 4 \ ' TRIGGER LEVEL (IMAIN) ... ccvvivrireemssrrrassnrsssinmsseansssersiesrent, stable display
8 * VERTICA . DESPLAY ..vvvvusevinsseseiasssotssnsnsessesnssssnsasnssosssiisnnnuiinnerssess , XY
o f HORIZONTAL MODE......... e rrrreeesasearrararrerabararrarse e b rreerearerernnn XY
e [ T * 2 Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).
: Qg , ! _
13 ,
10 | &
0 1 1 \ 3. Connect pulse generator output to Model 1710B channel A INPUT connector.
Q ] - ’
8 & 50003 00001 i 4. Adjust pulse generator output for four divisions of signal amplitude (4 V) at 5 kHz,
e e} O & sl g RS A
| : L
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L ' o e
A B C D £ £
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Figure 8-10. Service Information, Horizontal Display Switch Assembly AI3 (Sheet 1 of 2)




Service

Model 1710B
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Service Injormation, Horizontal Display Switch Assembly AI0 (Sheet 2 of 2)
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Service

DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 8

1. Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:

SweepMode ....ooviiiiininrrins
AUTO/NORM ...........
TRIGGER LEVEL (Main)...covovrenrnnrrrnsrririiserrsses

rEerrREe

e o R R R R A AL A
T AN R N R R

BebEEBE R PR R E R R

indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 9

1. Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:

AEREPEEEEBIAEEEEEEEE RSN

‘ Coupling (channel A) .........covvinnsnens
| TRIGGER LEVEL (main).......oco0vvsus
TIME/DIV (main) ........evves

T N N A R T N N N NN RN RN

e I A N N D R L R A L L

e N A A R R N N R
DRI NN Y
PR A Y

LR

n-o-p-p----u----tvusnt;lbhie-ldisplay

RN

Model 1710B

SINGLE
NORM
armed

All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those

500
20 pa/div

J
j 2 Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).
| 3. Connect pulse generator output to Model 1710B channel A INPUT connector.
; 4. Adjust pulse generator output for four divisions of signal am~litude (.4 V) at 10 kHz.
. 5. Waveform timing conditions:
i To - Sweep start; position trigger occurs at A8U2 pin 11.
i T) - Sweep ends; holdoff starts. ‘
T2 - Holdoff ends; armed starta.
T3 ~ Armed ends.
l
' T T2] |13
' 'n‘ +4,9V - o ¥ ¢
|[ 0.5V /div
T0 L1 N12f |13
- 104
@ + . +#49v - ]
SV div || _
OV- ey | Gume | s—t -+u po— 1 #
2.0 Vidiv + @
@ _* THAENK] raov
- \ % . 05 Vidiv )
it " 1l e
0.2 Vidiv £ 1/ 4
IR URL @
. 1.0 V/div
#r .
ov- AL
0.2 V/div \ R RTANY @
! ﬁ 1 $2.4V - ht }
f oy I i 0.5 V/div '
| 0.6V/div l +
i 50us/div Spldsldiv . ‘
‘ Figure 8-11. Service Information, Main Swex, Trigger, Assembly A8 (Sheet 1 of 2}
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Service

Model 1710B
DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 10
Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:
SW&GPMOde ------- rrsvrerdrrnrs TR R L N A IR L L L i TR N NN N N SINGLE
AUTO/NORM,.... LA CL R E NORM
Y002 2 A S A Cererrerirrrey armed
TRIGGER LEVEL (main}........o0vesinivissress e renerrasereraririErirrnrranra Cerrerrerbers cw

All voltages are referenced to chassis ground. All indications are nominal and 16% variation from those
indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 10

Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:

Coupling (channel A) ......oevverrisinnerrnerasisiiisuiriiiiesiieireer ereeresensrnras 50§
., TRIGGER LEVEL (main)........oevnes veseanans Ceereeseenrrnrbes ereereererrrnres stable display
. TIME/DIV(main) .....ooovciivvereranss R S S 20 ua/div

Set monitor oscilloecope TIME/ DiV controls as indicated under waveform(e).

Connect pulse generator output to Model 1710B channel A INPUT connector.

L}
Adjust puise generator output for four divisions of signal amplitude (4 V) at 10 kHz,

A T
T

-@ :

1 V/dly me p——

. +0.7V

1N
1O %L

5.0 Vidiv =" ] e - +1.0V

50 ps/div

Figure 8 12. Service In'forma‘.tion. Main Sweep Integrator, Assembly All (Sheet 1 of 2)
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Service Model 1710B

DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 11

1, Set front-nanel controls in accordance with paragraph 5-13, Section V, except a8 follows:

HORIZ DISPLAY......... R ter eaeirers prreresrass R DLY'D b
Sweep Mode .......... N rerrarrenriane ChreesnesrsnsteesarrrrnrrbrarrEas SINGLE -
AUTO/NORM.......covnmnnniennn Ceberereerene Cererrrnes e arrreserrearrarraraey cerens NORM -
RESET.......... e re e ehenrararerrarrebse et evererner e errerrrrrens Cerrsaarees armed
’PRIGGERLEVEL(mainanddelayed)............. ......... e brrnererirrertres beaaree A

2, All voltages are referenced to chesis ground. All indjeations aze normal and 16% variation from those
indicated should be considered normal. -

' WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 11 -

1, Set front-panel controls in accordance with paragraph 513, Section V, except as follows:

Coupling (channel 4) .......... vrerrees freererienss Ceerenses Crrrrreiens T 5002 _
+ TRIGGER LEVEL (main) RN NN AN N RN R EN NN R RN RN FREREEI RN ﬂtab]e dlaplﬂy -

! TIME/DIV (main) .....ovnvnvrreinns  rersresrarasassranrey b ressrrearebsrreerrrrerrbe 0.1 ms/div
TIME/DIV (delayed)....... e rersararrrarrenrarrn rrvaes preeiies cerrrrernees Crrerees , B0 us/div -

HORIZDISPMY-..-u-t-a-nonup---u.onnbp-o‘inn-nu--‘onboo--t-booon- ------------------ . DLY,D
2. Set monitor oscilloacope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). &
3. Connect pulse generator output to Model 1710B channel A INPUT connector, —_
4. Adjust pulse generator output for four divisions of signal amplitude (£ V) at 10 kHz. : -
& : : i

1.0V/div
2,0V/div // E‘ : 12,0V =
L _
L L z h—t — +0.2V @ . —
# pwelmment — + (), 5
1.0V/div x
&
0.2V/div L -ov
k |
SN LRI RIEL '@ J ]
- OIS 1 _
@ : - 1.0V 4.H -ov :
0.2v/div -
0.2ms/div 0.2ms/div €

WIOR0RNNT o

Figure 8-13. Service Information, Dly'd Sweep Trigger, Assembly A8 (Sheet I of 2)
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Service Model 17108

DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 12

1 1. Sct front-panel controls in accordance with paragraph 5-13, Section V, except as follows:

D = : G , HOREZDISPLAY ....ovivvviirnrsisunnnesssrsrsnes berererarirs . DLY'D
B — c & E N ‘ Sweep Mode ...oovvvrrrniereisanserniiineririiriierinen Cerreanes v rrrrrerserrsrrarrbres SINGLE
| TIME/DIV (delayed)........... s SRR . Lps
i AUTO/NORM.......... RN Ceerrasrserrreersranrs rassesrceraErErEsirrrr e NORM
| RESET ------------------------------------------ T T N N RN amed
- — KT j TRIGGER LEVEL (main and t.elayed) ......................... b revrereraserasetiararrarany oW
@ c1 c10 c2 @ ‘ 2. All voltages are referenced to chassie ,round. All indications are nominal and 16% variation from those
Em. gl (F] - l indicated should be considered normai.
R2T"
= o |
R23 :
191 @ Mpse’ HU H 3& ] ‘
- wo O- T - _
® - MPBS (uunem 2 E E g | WAVEFORM MEASUREMENT CONDITIONS
] Fere . SCHEMATIC 12 _
A7 55l }
E‘ o | . . :
(527 ] H . a ::] = 1, Set front-panel controls in accordance with paragraph 5-13, Section V, except a8 follows:
(Ri] O & (a1 R
. ‘ Coupling (channel A) .......c.ciiiinniaiienns besrsersrirars shrsrraas Crerarrerererrerrrrraey 5001
UUUU[]UUUUU . TRIGGER LEVEL (main)........... e raa e oo stable display
: TIME/DIV (main) ........... Crerrrasarans Cirernsrsberarerrrerarersy N 0.1 ms/div
: TIME/DIV (delayed).......coovivreniinines bavrerrns erersersersseniaresens crereres v.o B0 us/div
A9 ' HORIZ DISPLAY.......... RO RN ORISR piyp @)
! 2. Set monitor oacilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).
B C D E g G
11108-084-01-03-78 ' : 3. Connect pulse generator output to Model 1710B channel A INPUT connector.
4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 5 kHz.
. - +0.6V
|
¢
T T ot |08 ot a2 otbe [iac | ot | cae | obilo | 282 | ofbic | toe J==J.
ct E4 | c12 c2| L G+ [ as G3| Rs a3l R20 c4 | a2 82 | 1,0 Vidiv
c2 F2 | c13 cal Lz c2 | as cal| Re Ga| A c4 | pa3 G-4 g '
c3 F3 | C14 F4 | L3 calay ca3 | R10 G-3 | R22 C4 | R G4 '
c4 F2| cis F4 ] L4 k3 | as F4 | An Ga| r2a c3 | R £4 [
cs Gcal| c1e c4]Ls Fa | as B4 | A12 G4 | R24 c4 | R3s E-4
cs E4 | c17 ca|mpss  p3| Rl a4} p1a G4 | R2s Ba | R37 8.4 ‘ 0.5 V/div
(o] F3 | c18 B3| MPU& D3| R2 F3| P& c4 | R8s ca | a8 83 : . : u-# -0V
co 83| c19 F3| P €5 | A3 c4| A5 g2 | R2? B3 | RI9 54
9 aa| cht k4 | a1 a4 | R4 3| Ris g2 | R28 ga | TP ca ?
c10 p2{ cR2 F4 | Q2 F4 | s F-2 | R17 cal rae g3 | TP2 a-2
c1 palers o2 a3 Fa | ns F-2 | ni8 ¢ca | rao 82| u ca .
1| o4 £3 | R? aa| At c4 | rat B-3 : @
5.0 V/div
- 0V

! 0.2 ms/div

Figure 8-14. Service Information, Dly'd Sweep Integrator, Assembly A9 (Sheet 1 of 2)
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Model 1710B

Service
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i ] Figure 8-14.
Service Information, Dly'd Sweep Integrator, Assembly A9 {Shfet 20f2)
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i Serviie | Model 1710B

DC VOLTAGE MEASUREMENT CONDITIONS

| | SCHEMATIC 13
: I

B C D E & G { 1. Set fm.nt-panel controls in accordance with p.aragraph 6-13, Section V, except as follows:
]— - i '\ - ! 'i .... 1 SweepMode s E P s b A NEEE NP RR BSOS RO R [ T N Y AR R ] Brsa b EBEEEEREEEE RS e SINGIJE
| | | AUTO/NORM ...c.ocrennnrnes e e —— s NORM
| i . | RESET .veovvvvenrrnreesrsissesassassnsss e irarraneenereese it a e nnes armed

O 1re I : TRIGGER LEVEL (medn)...... v ienrirarannereiheaer e ar s arraenen errenas evaenes cw
@ =110 ' ; 2, All voltages are referenced to chassis ground, All indications are nominal and 16% variation from those
Cl C!E"‘1 O | md:coted should be considered normal.
!

wd
WAVEFORM MEASUREMENT CONDITIONS

@I I[ I El I .I. @I@ . SCHEMATIC 13
. E 8 n 5 1, Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows:
]
U :I @ H H Coupling (channel A) .....ooorvvrnrennn, errrearies erreerenarne ererraee reenvenaeeraeres 500

. I I. TRIGGER LEVEL (EIAIN) v ovosrmsmssersersssssssssnnennns e atable display

Lar |

| . .
D # %ﬁ/gg (rdmllm)e‘.i. errrenens b ernnrrrenrrers chrereen fesarrererrrerrrisiran Chrrriaeas . 0.1 ma/div
/ ea. AR EEEN NN NN NN N N [N R RN NN eSO FES P PR R RS "R PPERPFDP L3R N Y B B BN N i
- O " 0000000000 ! I i HORIZDISg’LA{..?................. ............ rrerarrren. TR .501‘5;./\%
I T . 2ol j
P2 ; 2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveforr(s).
\ o =4 A 3. Connect pulse generator output to Model 1710B channel A INPUT connector.
A12 | 4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 5 kHz.
1
B C D E F G 1 D
17108-064-01-03-7¢ ' 5.0V/3iv
‘ -LK % - +1.0V
REF |Grip | REF | GRio| REF JGRID| REF |GRID '
pESIG | Loc | DESIG | Loc | DESIG | LOC | DESIG YLOC \
c1 aa| a1 e2| R7 a2| R28 B-3 ! 5.0V/div /A—f
c2 3| a2 2| re a2 | R29 ca : ‘
c3 E-3] Q3 F2| RO €3 | R3O B-3 b - +1.9V
ca fal ca F2]| m10 o2 | R3t c3 ‘
c5 3| as F2 | AN €2 | r32 o2 ;
cs Fa | as G2] R12 . D2} R B3 [ @ b - 4.6V
c7 2| a7 ag2| Ri3 D3| R34 ca. A I
ca a2l a8 o2} Ri4 p3| R B-2 N 0.2V/div
o g-3| a9 pz2| Ris o3| R3? B-2
c10 c2 |iqio pa| ns 83 | R38 c2 |
cit 82 | cin o3| Rri7? 83 | Rao D2 |
c12 81| aiz pz| R1B o3| R4o o2 | @
<13 02| A13 cz| R pal R4t D2
ci14 02| ala g2 | rR20 c2 | Raz D2 |
cis . D2 QiB B2 | A2 o2 | T E3 } 0.5V/div
cis p2| A1 gal R22 c2 | Tr2 ca — 03V
cy? o2 | R2 €2 | R23 cz | Tp3 c2
CA1 c2| Ry F2 | R24 c2 | TPA c-1 Y
CR2 2 | R4 F2 | Rras c2 | U1 ca _
CR3 oz| rs E-z | R26 82 | uz c2 :
P o4 | Rs 2 | R27 e-3 | VR1 B-2 v@ == - 4V
P2 - G4
1 5.0V/div
| 1
i 0.2 ms/div

Figure 8-15. Service Information, Holdoff-comparator, Assembly A12 (Sheet 1 of 2)
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' : ! Service
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3830
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L e HOLDOFF -1V (A +15VETA) 1 | 1 {
DRIVER L e 4o NI
@14/015 VIEVFIB) -——— AA——] | |
— T2 l : }
ISOLATION Tgs i 1 ?31 ¢ | |
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10MAIN RS - 1BVFIA) i ) B e 18V
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i ) I: l I T four 0l ZN CONTROL™ |, isvein) | l I pELAY
' Vo LN 1 42093 § 10 : ‘ I3 16 >L—e- COMPARATOR
A7 1 vt K 5 & z 8 m T ] r 4 CONTROL
50X A ANRY: 4 2R *15VF{B) : O 1
T' ; I : Ll Ji M @173 2 172 _G
¢3¢ <64 12 R32 A3 |
, | 17 —1SVE() 3010 281 I PARTS ON THIS SCHEMATIC
: I 7500 ~15VF(B] 1 / I VWV VvV | | AR PIOA
= , 17 XA1Z
1273 ° B B 3 : o i
i i 4150 ) 1820 A1t R1-35,37.42
T =148y ' 200 ! TP1-4
I i U2
! L = | V&1
COMP 1 - 012 - 4 & :
CoNy < - *15VF(B] ! ' PI0AB | CHASSIS
148y '
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‘ Figure 8-15.

Service Infidrmat:'an, Holdoff-cemparator, Assembly Al12 (Sheet 2 of 2)
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Model 1710B

Service
DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 14
1. Set front-panel controls in accordance witk. varagraph 513, Section V, except as follows:

Sweep Mode ,......... e beasranrrrbiarriaes Craeebsraansrrnssresrrena Cererrrsenrrareses SINGLE
AUTO/NORM.....ovnvenvrnsre b eresrseanersaiens R e reereennnrerrerrerrirre ... NORM
RESET . .v.oovsvrvernanrenss Cheerrens ersresrrnns e berarrsennsrrsenres Carhrerenrsenrs armed
TRIGGER LEVEL (main)......... bereneenr eererherarraenereserrns e ereesrsrrarriarsaes Y

nll voltages are referenced to chassis ground. All indications are nominal and 16% variation from those

| indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 14

Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows:

Coupling (channel A) ......ovvrinverinnens eesererraanes bernee N veess D002
TRIGGER LEVEL (main)............... crrenees Cerrens Chrrrrrarnraierararans +.... &table display
TIME/DIV (delayed) . ..covvvnvivane e i riaenres srrerres eeenareserirarerarras . B0 us/div
DELAY.........ons RN . berarerrbarerreres Cerrrra s .. B0
HORIZ DISPLAY............ o heuerhaenreenabasererrbassrsenaanranErEebersreras Crearers MIXE

Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls us indicated under waveiorm{s).
Connect puls:: generator output to Model 1710B channel A INPUT connector.

Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 5 kHz.

o PP

w

2V fdiv -~ 0V
.
1vidiv =2V
0.2ms/dlv 17108-082-01-03-78

\

Figure 8-16. Service Information, Schmitt Control, Assembly AB'(Sheet Tof 2!

1
1 f .




Model 1710B E Service
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Figure 8-16,
Service Information\Schmnitt Control, Assembly A8 (Sheet 2 of 2)
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Service

DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 15

. Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows:

VEMICALDISPIAYr--»-t---arunv--.-a---bua ----- BhabEEREEPRERY S FERPEPRERE LS I A x‘Y
HORIZDISPL‘AY.-....ID‘.DDﬁi!lbl'b IIIIIIIII B RN N NN N R be e E PR PR LICH RN L x-Y
POSITION (hon‘zontal) [ ) FEERFPREER DR O I B N LR L 4 FERP BB R E R R EEES b L cenmred

. All voltages are referenced to chasais ground. All indications are nominal and 15% variation from those
indicated should be considered normal.

WAVEF'OHM MEASUREMENT CONDITIONS
SCHEMATIC 15
. Set front-3anel controls in accordance with paragraph 5-13, Section V, except as follows:

Coupling {(channel A) ........... R g b Cerrrerrs 500
TRIGGER LEVEL (Mail) . . c0vvesnsenrsernrnerssarsnsserssessnrssrrsssrraserersrs , stable display

. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s).

. Connect pulse generator output to Model 1710B channe! A INPUT connector.

. Adjust pulse generator output for four divisions of signal amplitude (4 V) at 5 kHz.

(a0}
s.oﬁa—ﬂ—-(/ ™. 11,0¥

0 =
0.5 Vidiv Al(‘/ ——17V

0.2 ms/div

17108-070-01-83-74

Figure 8-1 7 Service Information, Horizontal Preamplifier, Assembly A8 {Sheet I of 2)
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Service
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Seruvice Inform!ation. Horizontal Preamplifier, Assembly A8 {Sheet 2 of 2)

Figure 8-17.
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17108-072-01-93-78

Service

Model 1710B
DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 16
Set front-panel controls in nccordance with paragraph 5-13, Section V, except as follows:
VERTICAL DISPLAY ..oovirvnseersrssansensussssnrssssssssrrsaniestsesnstessobsessesnne XY
HORIZDISPLAY.......cocvevnnnn SN L e e e b tanasenrrrrrrasa ey XY
POSITION (horizontal) .......ovvvrennens berbreses L centered

All voltages are referenced to chassis ground. All indications are nomina! and 15% variation frc.n those
indicated should be considered normal.

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 18

. Set front-panel controls in accordance with paragra;.n 513, Section V, except as follows:

Coupling (chBnnel A) .\vvvvrninrernnrnressiierrieisinieiiier sty sy e ) 500
" TRIGGER LEVEL{MAIN)....vvvvrererroonessnsarssns rerssesrressrrbsrEnrsases stable diaplay

. Set';ﬁon‘iwr oscilloscope TEIME/DIV and VOLTS/DIV controls as indicated under waveform(s).
)L

Congnec [ﬁ?lae generator output to Model 1710B channel A INPUT connector.

Adjust p;ﬂse generator output for four divisions of signal amplitude (.4 V) at 6 kHz.

]
20V/div pu—p—— +a2v
20V /div —— +72V

s

0.2ms/div

Figure 8-18. Service Information, Horizontal Qutput Amplifier, Assembly A13 (Sheet I of 2)
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Horizontal Output Amplifier, Assembly A13 (Sheet 2 of 2)
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" 3 Service Model 1710B

DC VOLTAGE MEASUREMENT CONDITIONS
+CHEMATIC 18

4 2 o o e - 1. Set front-panel contmls in accordance with paragraph 5-13, Section V, except as follows:
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WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 18
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1. Set front-panel controls in accordance with paragraph 5-13, Section V.

[ 1

o
Ow

3
O

g
s

A ] C ®; E i
1T108-070-01-03-78
- ™~ -
/ -1.6V

: @ 1V/div Y
REF GRID REF GRID REF GRID REF GAID REF GRID ‘]
oesio | Loc | oesie |voc { oEsic | roc | oesic roc | DESIG |LOC
cs 82| c9 e2| cr? | p4| A a3l re D-4
2 c2| cri A3l DSt o3| n2 c2| Re D4
c3 cz2l crz  aa] obs2 o-4| R3 ¢c1| Ato EB
c4 o3| cRz  ca| El At} Ra 04| R €3
cs o2l cRa c2] E2 c1| RS pa| R1I2  E2 234V
ce Eea| chRs D2 F1 81| Re p2| Ria E—g
c? D3| cRe pal u B2 | R? cz| m1 c- '1 vidiv
cs E-2 P c1 T B3 457 10v/d 4

10us/div

Figure 8-20. Service Information, Gate Assembly and HV Power Supply, Assemblies Al4 and Al15 (Sheet 1 of 2)
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Service Model 1710B

DC VOLTAGE 'AEASUREMENT CONDITIONS
SCHEMATIC 19

1. Set front-panel controls ir accordance with paragraph 5-13, Section V.

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from thoge
indicated should be considered normal.

Figure 8:21. Service Information, Low-voltage Power Supply, Assembly A17 (Sheet 1 of 4)
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Service Model 1710B

DC VOLTAGE MEASUREMENT CONDITIONS
SCHEMATIC 20

1. Set front-panel controls in accordance with paragraph B5-13, Section V.

2. All voltnges are referenced to chessis ground. All jndications are nominau! and 16% variation from those
indicated should be considered normal, i

Figure 8:21. Service Information, Low-voltage Power Supply, Assembly A17 (Sheet 3 ot 4)
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Figure 8-22. Model 1710B 1.C. Data
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TURN-ON PROCEDURE

A. BET REAN PANEL POWER MOQE SWITCH FOR DE:
SIRED POWER BOURCE.

B, SETINTENUTY TO MID RAKGE.
C. SETPOSITION A ARD B TGMID NANGE.

D, SLT HORITONTAL POSITION TO WID MANGE.

a.
H.
[N
LS

EETINT TRIGTOA.

'c.k FGCK E

1.

CAT AND GENERAL

INTENSITY, CONIROLS BAIGHTNERS OF DiE-
PLAY.

FOCUS. FOCUSES TRACE FOA BEST CATDIS
PLAY,

LINE SWITCH AND SCALE ILLUM, TURNS

. OM INSTRUMENT ANO CONTAGLS BRIGHTNEES

4

B

OF SCALEILLUMINATION,

LINE LAMP, LIGHTSE WHEN LINL SWITCH IBIN
OH POUITION,

CAL 3V. 1 KHZ BQUARE WAVE AT 3V £1%

..}. CHASHIS GROUND CONNECTION POR EX-

T

[ 8
b

10.
"

12
13

"

TRRMAL EQUIPKENT.
BEAM FIND. NETURNS OISPLAY TO VIEWING
ARLA, Lt

HORIZONTAL

EXT +10. ATTENUATES OELAYED EXTERNAL
TRIGGER B1GNAL BY FACTOA DF 10

INT/EXT. SELEGTHINTEANAL OR EXTERNAL
GILAYED EWEEP TRIGGEINING

AL/DC, SELICTS OELAYED SWEEP COUPLING.

LF REL ATTENUATES DELAYED TRIGGER 31C-
NALS BELOW ~18 KW,

HF REJ. ATTENUATES DELAYED TRIGGER BIG-
KALS ABOVE =18 KNZ.

DELAYED SLOPS. SELICTS ELOPE OF DELAY-
1D TRIGGER SIGNAL THAT STARTS EWERP,

DELAY, SILLCT3 { ELAY TIME BETWEEN
ETAAT OF MAIH TWEEP AND START OF OF-
LAYED EWELP,

18.

17

..

"

.,_l F. SETVERT DISPLAY TO ALT, L. ADMST FOCUS FOR BHARP TRACE.
CONTROLS AND CONN:=CTORS

DELAYED TRIGQEA LEVEL, BELICTS POSITIONS OF TIME/IY SWITCH.
AMPLITUDE POINT G4 DELAYED TRIGGER
SIGNAL THAT ETAATS DELAYLD SWEEP, 27, UNCAL LIOMT, INGICATES WHEN SWELP VIR
ETAR  STEA DELAY PORITIIN AUTOMAT N EN 1S OUT OF CAL DETENT FOSHION. 0.
CALLY . YEDELAYED SWEEP AFTERADE
LAY TIME, 28, MAIN TRIGGER LEVEL. SELECTE ALSLVTUDE

) POINT ON TRIGGEN MGNAL THAT STARTI MAIN | 40,
AEBET. ALSETS SWELP INBINTLE BWEEP MODE. BWEEP.
LIGHT INQICATES WHIN SWEEP 15 ANMED.

79, TRIGGER HOLDOFF, FROVICES COKTADL
SINOLE. SELECTR SINGLE ON NORMAL SWELY OF TIME RLTWLEK SWEEPS FOR TRIGGERING ON | 41,
OPEAATION. COMPLEX DIGITAL WAVEFORMS.
AUTO/NOAM, 30, MAG X10. [N X10POSITION, SWEEP 15 MACN
AUTD. AUTOMATIC EWCEP [N ABSENCE OF FLED 10 TIMES A
TRAIGGER BIGHAL,
NORM. SWELP TRIGGERED ONLY BY AFPLYING 31, DLYD. SELECTS QELAYED SWEEP MODE FON 43,
TRIGGER BIONAL DISPLAY.
MAIN SLOPE. SELECTS BLOPE OF MAIN TRIG 37, MEXED, EELECTE MIXED SwEEP MOOE FCR QIS | 44.
GEA SIGNAL THAT ETANTE SWEEP, PLAY, .
33 MAIN INTEN, INTENSIFIES QRLAYED BwEL?

HF REJ. ATTENUATES MAIN TRIGOER SIGAALE
ABOVE «18 KNI,

LF AE), ATTLNUATES MAIN Th/GGER SIGNALT
BELOW =18 kM2

ACTOC, BELECIE MAIN SWEEP TRIGOEN
COUPLING. .

INT/EXT, SELECTS INTEANALON EXTIANAL
MAIM EWE EP TRICGERING,

EXT +¥0 ATTENUATES MAIN EATENNAL
TRIGOEA GIGNAL BY FACTOR OF 10

EXT TRIG INPUTS, BNC CONNECTORS FOR
DELAYED AND WAIN EXTENNAL TRIGGEN BIG-
NALE

. SWEEP VERNIER. PAGVIOES CONTACL OF

MAIN SWEIEP TLWE BETWEEN CALIBRATID

E. SET LINE SWIYCH ON AND ALLOW & MINUTE WARMUP,

u.

35,

38

CENTER TRACE.

PORTION OF DISFLAY.

MAIN, EELECTSMAIN SWEEP MOOE FOR DiS-
PLAY

X-¥. DISPLs Y MOOE POA PROYVIDING X AXIS
OEFLECTION WITH BIGNAL APPLILD TO CHAN.
NEL B IKT,

DELAYED TIME/DIV, CONTROLI SWEEP TIME
IN DLYD SWEEP NODL. CONTROLS INTENS|FIED
PORTION GF EWEEP [N MAIN INTEN SWEEP NOOE

MAIN TIME/DIV, CONTROLS EWIEP TIME 1N
MAIN SWELP MODE.

VERTICAL

COUPLING. BELECTS CAPACITIVE [AC), DIRECT
(DC1, DA 83-01M COUPLING OF INFUT BIGNAL,

BET HOAIZ DIEPLAY TQNAIN

ALL OTHEN PUBHEITTONS DIBENGAGED.

ADJUST INTENSITY FOA HOAMAL BRIGHTNESS.

K. ADAST VERTICAL AND HORIZONTAL POSITION TO

a7

.

GND POBITION DISCONNECTS INPUT BIGNAL AND
GAOUNDS INPUT TO VERTICAL PREANPLIFIER

VOLTS/DIV, BELECTS VERTICAL DEFLECTION
FACTON FOA CALIGTATED MEASUREMENTS.

VERNIER, PROVIOLS ADMETMENT OF VOLTS

DIV BETWEEM CALIBRATLE POSITICNS OF VOLTS

DIV CONTROL.

UNCAL LIGHT. LIGHTS WHEN EITHEN CHAN
NEL A DR CHANNEL BVEANIER ISOUT CF CAL
DETENT.

INPLIT. BNE CONNECTORS FORINPUT BIGNALS.

VERT BISPLAY A, EELECTS CHANNEL A TN
PUT BIGHAL FOR DISFLAY,

VERT DISFLAY B. LELECTE CHANNEL BIN
PUT BIGNAL FOR DHSPLAY.

#4858, AtB, ENGAGING BOTH CHANKLL A AND

CHANKEL W VERT DISPLAY SWITCHES NESULTS
1N AYE IALGEBRAIG ADDITION) DISPLAY.

45, ALT, QISPLAYE EACH CHANNEL OM ALTEANATE

EwWEEPS.

CHOP. DISPLAYS LACH CANNEL BY SWITCH
ING WETWEEN CHANNELS AT =1 MHT RATE.

INT TRIG A, SWEEP TAIGGERED CH CHANNEL
AINPUT BIGNAL.

INT TRIG B, BWEXP TRIGGERED ON CHANNEL
D INPUT BIGNAL.

A6 COMP, DISPLAYID MODES TRIGGIRED BY

DISPLAY BIGNALS WHEN BGTHINT TRIG A 141}
ANOIINT TALG B [48) ARE BMULTANEQUSLY
ENGAGED

49,

.1

(18

BW LIMIT, LIMITE BANSWIDTH OF VERTICAL
AMPLIFIER 70 » 20 MHZ,

BINVERT, INVERTS POLARITY OF CHANNEL
B INPUT BIGNAL,

REAR PANEL
ASTIO, ADNATS BHAPE OF CAT BPOT.

. PATT. ADMISTS FOR UNIFORM PATTERN OVER

CAT VIEWING AREA

TRACE ALIGN, ALIGNS TRACE WITH HORFZON
TAL GNATICULE.

INTEN RATIO, ADNATS INTEMUTY OF INTER
FIFLED POATION OF SWEEP IN MAIN INTEN MODU
OF DPFERATION

Z AXIS, BHC CONNECTOR FOR T AXIS IKPUT.

VERTICAL OUTPUT. BNC CONNECTOR FOR
VERTICAL AMPLIPIER DUTPUT.

MAIN GATE, DHC CONNECTOR FOR MAIN GATI
DUTPUT TD EXTERNAL LOUPWIENT.

DELAYED GATE, BNC CONNECTOR FOA DE-
LAYED GATE OUTPUT TQ EXTERNAL EQUIP:
MINT.

. PROBE POWER, PrOVIDES POWER TO ACTIVE

PAORES IF OPTION #0015 tKSTALLED.

80, LINE FUSE. PAGYIDESAC INPUT PROTECTION

AC SHWPUT POWER CONNECTOR

for
MODEL 1710B
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o 'l'hiu nupplementmntainl important !nformntion ﬁar eo:rocﬁng manual moya and for ndaptin a lhe mnnunl _
. to inntmmenu oontaining lmprovemenu made nfm tha prlnting of the manual . : '
e , . o
"’:.Touuthln supplement: & . - : __‘[ o P I i";‘ '
- Makeé all ERRATA corrections. . . . R
: Mako all appropriate m-ial number relaud changes indicated in the tab!ec be!ow. C
._'('- Heriul I’nﬂxm‘Numbﬂ a—p— Mnh‘Mununl(‘hmm wy g Herinl Prrﬂxnr Numher e—epem MnloMamupllflmnmm - )
1szaA D R R 11 | '
\ -1,10A o ‘g‘.;j“ : | :1.':‘2.‘.--".‘ o . ‘ ._ : ".l ¥ ,'_'J | ' . )
R R LT
3 A MEWITEM | : e T L
.; CHANGE1 . 1! l . R ‘- '.l!(‘ .. ] . . . }
_ T-ble 82, . .
© . MPB: Changl HP Part No. and M!r Part No. to 01720-012!1. o o ' . i
.» MP27: Changa HP Part No. snd Mér Part No. to 01720-01212. I : . '
'/ MP83; Change HP Part No, and Mfr Part No. t0.01720-23707. = . S o
Md MP?S HP Part No. 0172001210 BHACKET. CABLE HIGH VOLTAGE Mfr Code 28480 Mfr o
* .. Part No. 0172001210, ‘ :
.1'}%. Change HP Pm No. Iﬂd Mfr Plrt No. to 01720-81630 _ ' f
“{cHANesz R S - ’ *
T‘N‘ &2. MM . ' ' : o
= Add A30R'l'l md A3CR12, HP Part No. 1901-0179 DIODE SWlTCHING ]BV BOMA DO-7, Mfr Code
'A.-fr-‘ - 28480, Mr Part No, 1901-0179. .
Add A3L13end A3L14, HP Part No. 9170-‘3018 OOHE. SHIELDING BEAD Mfr Code 02114, Mir Part
[ 'No.5GBOO6SA3B. P B o
. Schematic 5, .- ‘ !
e ‘Add A30R11 lnd A3L13 (BEAD] from pqu 9of A3A1 to 9round ‘Connect anodo of A3CR11 to pin 9.
' ‘gAdd A3CR‘I2 md A3L14 (BEAD) from pin 21 01 A3AI to wounil: Cnmct anode of A3CR12to pin 21, A
L . . . R . e -~' ';
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o | | 01710-00806 '
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*A14; Ciange HP Part No. snd Mis Pokt No, 10 01720-80651 (2 places). | - o _;
Add A14Q20 lnd A‘402| HP Part No. 1855-0255 THA&SISTOR FET er Code 28480, Mfr Part No. S v
18550256, - | 5
A14H5. Chlngoto HP Pm No.0884-2211 RESISTOF‘ FXD 220 OHM 10% .26W CC, Mfr Code 01121, Mfr -
o MND.CB”11. L., . ' .; , sl \ . I
- Schematic 17, IR

Modify Z-AXIS cirwit according to !igun 1. of thls manual changas sheet.
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