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Figure 511, Integrator output waveform for the con-
ditions of para 5.8.4: VALUE, SLOW, SERIES, 1 kHz,
CONT, R/Q, autorange; DUT is 1 £2. The waveform
repeats avery 570 ms, including 16 staircasses, for a
complete measurement cycle. The expansion, B, shows
typical detail in the first Z staircases. Each staircase has
17 or 20 steps. For details, refer to Table 513,

b, Check the range switching circuitry as follows, Insert
as DUT each of the following resistors; and check for a
1-kHz sine wave with a scope connected to the + {right) end
of each DUT in tum:

1 £2; test signal should be 60 mV pk-pk
1 k&2; 330 mV pkpk
1 M2, 580 mV pkpk.

c. Install a1 k-£2 resistor in the test fixture. Check the
P+ circuit at U43 pin 1, for a 1-kHz sine wave, 350 mV
pk-pk.

d. Check part of the - circuit a1t U43 pin 10, for a 1-kHz
sine wave, 330 mV pk-pk.

Table 5-12
SOURCE-RESISTOR RANGE SWITCHING CHECKS

DUT ¥1,01-4) K2,41-4) U48 Pin 10 48 Pin B
18 open closed high low
1k closed open low high
1 MO fstelisl open high high
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ba. If discrepancy is found in step b, check for continu-
ity through relays K1, K2 [pin 1 to pin 4) and for their
control signals, as shown in Table 5-12,

ca. /f there is a discrepancy in step ¢, but U43 pin 3 has a
330-mV pk-pk sine wave, then U43 js faulty.

da. If discrepancy in step d, check at UBZ pin 14 for a
1-kHz sine wave, 330 mV pk-pk; and at pin 10 for a Jogic
high (+5V).

db., Check UBZ pins 12, 15 for presence of signal. If the
signal is correct at pin 15 but missing at 12, check 05, 06,
and associated circuft, or US2,

dec. Conversely, if the signal is correct at pin 12 but
missing at pin 15, replace US2,

dd. 17 both signals at U5B2 are correct, check at U5T pin 3
for e 1-kHz sine wave, 360 mV pk-pk. If discrepant, check
U4E pin 6, replace U45,




e. Check at U43 pin 8 for a 1-kHz sine wave, 330 mV
pk-pk. Otherwise U43 is faulty.

§, Exchange the DUT for a 1-£2 resistor. Check the out-
put of the signal selector, U46 pin 13 for a 1-kHz switched
sine wave, 580 and 60 mV pk-pk levels.

g. Check at output of differential amplifier U38pin 1
for a 1-kHz switched sine wave, 4 V and 0.4 V pk-pk, or
somewhat larger. The ratio should be 1010 1.

. Check the integrator output at U38 pin 12 lor the
front end of C38) for the staircase waveform shown in the
accompanying figure. Notice that there are 17 steps for the
1658-9700, but 20 steps for the 1858-9800, if the test fre-
quency is 71 kHz."”" The amplitudes of the staircases depend
on the range as well as the impedance components of the
DUT. For details, refer to Table 5-13.

The waveform is more easily stopped on the scope
if the chosen conditions make one staircase taller than the
others. Careful setting of scope trigger adjustment is usually
required, preferably on the positive slope, at a low voltage,
near the negative peak.

Tabie 5-13
FREQUENCY SELECTION AND VARIOUS CHARACTERISTICS
OF STANDARD MODELS

Characteristic ~G700 ~-8800
Hi-f 71 kHzZ” 1020 Hz 1000 Hz
Lo-f 7120 HZ" 120 Hz 100 Hz
Crystal f (MHMz) 25.0675 24576
Rejecied freq 60 Hz 50 Hz
D1P switch, set:

59800, 1 - —

5900, 2 ON OFF

$800, 3 OFF ON

S900, 4 OFF OFF

5900, 5 ON ON

S900, 6 OFF ON
Steps® for Hi-f 17/17/8 20/20/10

for Lo-f: 2/2/1 27211

Staircases™ ™ 16/8/5 16/8/5

*Stens per staircase (pulses/burst, BST; Figure 5-12) slow/med/
fast rates.
**Staircases (BST bursts; Figure 5-13) per measurement, for
slow/med/fast rates, either frequency.

5.8.5 Control Signal Checks. Figures 5-12, 5-13.
¥ there is no staircase waveform at the integrator out-
put, in the phase-sensitive detector, as described above,

use the following procedure to determine whether the
fault is in the digital control circuitry.

de. Check at 1J57 pin 8 for a 1-kHz sine wave, 360 mV
pk-pk. If discrepant, fault is in U51.

df. Check at UB2 pin 13 for a 1-kHz sine wave, 330 mV
pk-pk. If discrepant, check C50, U43, and UU52 for loading
or an open circuit,

fa. If discrepancy in step ¥, check the digital signal SSW1
at U46 pin 10 (or J1 pin 57, display-board connector). 1t
should be a slow rectangular wave, switching between 0 and
+4 V. Refer to timing diagram, below.

ga. Otherwise, using a X 10 scope probe with a short con-
nection to ground, check at U38 pin 2 for a switched sine
wave, 30 and 10 mV pk-pk. Check pin 3 similarly. If these
verified but not step g, U38 is faulty.

ha If step h is not verified, check at detector-switch con-
trol terminals U37 pins 5, 6, 12, 13 for the presence of digi-
tal signals with logic high and low levels of 6V and -8 V.
i all of these signals are present, efther U37 or U38 is
faulty, replace both of them. Otherwise, check the guad
flip-flop U34. Also, refer to para 5.6.5.

SERVICE 519




a. Examine the frequency synchronizing signals, which
should all be similar except for frequency {differing by
factors of 2): F, 2F, 4F, 8F at U20 pins 2, 3, 4, 5. If
there is a fault, check the circuitof U10.

b. Look at the following control signals with a scope
and compare them with the timing diagram:

PBST, at U20 pin 12,

PMSR, at U20 pin 20.

If they are normal, skip to step c. If they are inactive,
perhaps they can be stimulated by applying pulses to the
power-on reset circuit; see step ba.

¢. Examine each of the following digital feedback sig-
nals and compare it with the timing diagram. 1f any one is
guestionable, check the circuit from which it is derived:

MSR, at U34 pin 10 and its converse DMSR, at U20
pin 40 (from PMSR).

DONE; at U386 pin 6 (comment follows).

Notice that DONE is normally a negative pulse that
starts with the rising edge of CMP and very quickly termin-
ates, when REL drops to “low.”” {CMP stays high for a
variable length of time.) However, if reset pulses are being
provided as in step aa, and CMP is low, then DONE is trig-
gered by RES.

d. If the digital feedback signals are present, look at each
of the following control signals and compare it with the
timing diagram: {The first 5 signals have logic low and high
levels of 0 and +5 V; the last 6 signals,—8 and +5 V)

PBST, at U19 pin 6;

PISW, at U19 pin 4;

PMSR, at U19 pin 2;

ﬁ—E_S_, at U35 pin B {reset, normally only at power-up);

SSW1, at U20 pin 14;

Clock at U34 pin 9 {from 8F, at U35 pin 6);

DONE, at U34 pin 1;

BST, at U37 pin 12 {clocked by 8F, enabled by PBST);

BST, at U37 pin 13 (clocked by 8F, enabled by PBST);

MSR at U37 pin 6 (clocked by 8F, enabled by PMSR);

ISW, at U37 pin 5 (clocked by 8F, enabled by PISW).

Ifany is abnormal, trace back to the source of the sig-

nal, with the help of the schematic diagram {to check for
poor connections or other interface problems). If the source
is faulty, go to para 5.8.8. If these control signals are all
valid, the digital control circuitry is functional; the fault is
probably in the integrator U38 or associated circuits,
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ba, Provide reset pulses in either of 2 ways. Preferably,
set up a pulse generator as follows:
Source resistance: 50 {1
Repetition rate (period): 1 s
Pulse polarity and duration: positive, 0.5 s.
Dc levels: high =45V, jow=0V.
Connect from ground to U5 pin 11,
bb. The alternative method is to short across C1 momen-
tarily {and repeatedly) with a clip lead. Watch the scope
carefully for activation, perhaps for only 1 cycle, of PBST
and/or PMSR, after each application of the short circuit
Notice that this short must be only momentary and that it
must not be applied while the pulse generator is connected,
Find CT between Q1 and U25,
be If PBST and PSR remain inactive in spite of the
preceding stimulation, the digital control circuitry is at
fault: go to para 5.8.6, Otherwise, proceed to step b, con-
tinuing to use the reset pulses
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Figure 5-12 Timing diagram,. One complete stairoase oycle for s typical SLOW- or MEDIUM-
rate 1-kHz measurement on a 1858-9700. The 3 main divisions are: sample cycle {stair steps
down), conversion cycie {smooth ramp up, during which a counter arrives at digital value of
signal being sampled), and data-taking cycie {microprocessor takes data and sets up for next
staircase). In this example, there are 17 samples taken.

5.8.6 Digital Circuitry.

Display Board. A faulty integrated-circuit package can
usually be identified by interchanging plug-in component
parts of the same type between display channels. Notice
that a resistor network need NOT be replaced as a unit;
use ordinary resistors. {See para 5.8.1.}

Recommended Procedure. 1f careful analysis of a faulty

instrument, using the preceding information, indicates
that the trouble is in the digital circuitry {whether in con-
trol, computation, ordisplay decoding), further analysis is
beyvond the scope of this manual. Return the faulty board
{the MB board, if the fault is digital, and not in the display

board) or return the instrument for service. Refer to para
5.2 and B.3.

Special Testing. Because of the very high speed and con-
siderable complexity of the digital circuitry in the MB
Board and 10B {Interface Board), it is impossible to ana-
lyze trouble there with ordinary test equipment. GenRad
production and in-factory service departments make use
of fast, versatile automatic test systems {GenRad products).
Their efficiency and accuracy are important factors in our
recommendation that digital circuit problems be solved
by exchanging boards,

SERVICE 5-21




ssw1 MEASURE INTERNAL STANDARD J MEABURE DUT ¥

18.67 ms

|
!

oor DO O
1w ‘—1 UNSHORT ﬂ H ﬂ SHORT 1 ﬂ ﬂ ﬂ r——- ”!;
it LT

| I L I

CTH REBET

H
T,
INTEGRATOR
QUTPUT
SETTLE CALCULATE f
& DISPLAY
1
{STANDARD BRESISTOR) {UNKNOWN IMPEDANCE) ""§
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6.1 GENERAL.

This section contains the parts lists, circuit-board layout
drawings and schematic diagrams for the instrument. {Sec-
tion 4 contains functional block diagrams. Section 5 con-
tains photographs of the instrument, identifying various
parts.} The heavy lines on schematic diagrams denote the
major signal flow.

Reference designation usage is described below.

6.2 REFERENCE DESIGNATIONS.

Fach electrical component part on an assembly is identi-

fied on eguipment and drawings by means of a reference
designator comprised of numbers and letters. Component
types on an assembly are numbered sequentially, the num-
bers being preceeded by a letter designation that identifies
the component (R for resistor, C for capacitor, etc.). Some

of the less obvious designators are: DS, lamp; Q, transistor;

U, integrated circuit; WT, wire tie point; X, J, P, or 50,
connector; Y, crystal resonator; Z, network.

Each assembly {typically a circuit board} has its own
sequence of designators which can be identified by using
prefixes, such as A- for the main frame and V- for power
supply. Examples: B-R8 designates B board, resistor 8;

D-WT2 = D board, wire-tie point 2; CR8 on the V schema-

¢ is a shortened form of designator V-CRG = V board,
diode 6. The instrument may contain A-R1, B-R1, C-R1,
and D-R1.

6.3 DIAGRAMS.

Generally, each schematic diagram is located on aright-
hand fold-out page for convenience. The associated layout

drawing and parts list are located on the same page, the
facing page, or otherwise nearby.
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Figure 6-2. Rear view, showing replaceable mechanical parts, Motice that item 1 is slightly
different from the picture {more rectangular than round).
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Quantity

MECHANICAL PARTS LIBT

FRONT

Description

GenRad
Part No.

MEgr
Part No.

Figure
6-2

Quantity

or

Foot

Display panel (plastic)
Actuator {push rod)
Guide block assembly
Card pan

Instruction card
Keyboard plate (120 Hz)
Keyboard plate (100 Hz)

REAR

Description

5260-2051
1658-7032
1657-2810
1657-2200
1658-8200
1658-0110
1658-8045
16588046

GenRad
Part No.

5260~2051
1658~7032
1657-28190
1657-2200
1658-8200
1658-0110
1658~-8045
16588046

Mfgr
Part No.

Power connector J141
Fuse extractor post Fl
Slide switch 82

Cover (safety)

Top cover

Bottom shell

4240-0250
5650-0100
7910-0832
1657-8120
1657-8060
1657-8000

EAC-302
342-004
11A-1266
1657-8120
1657-8060
1657-8000
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Manufacturer

MeCoy Elctrns. M Hotiy Sprinas, PA 17065
Joees Mig., Chicago,iL 60181
Walsco Elctrns, Los Angeles,CA 30018
Wehayn Intntl Westlaks, OH 42145
Schweber Elctens., Westburg, NY 11590
Asrovox. Mew Bedford, WA 02745
AMP inc. Harrisburg, PA 17105

Alden Prody Brockion, MA 02413
Allen Sradiey., Mitwsukes Wi 53204
Litron inds, Beverly Milis,CA 80213
B, Lawndale, A 80260
T, Dallas TX 78222
GE. Waynssboro, VA 22080
Armero Rockford,iL 81101
Cherry tro, Waukegan 1L 80085
Spectret Eleuns, City of industry,CA 91745
Ferroxcube, Saugerties, MY 12477
Fenawall Lab. Morton Grove,il 80053
GE. Schenectady NY 12307
Amphenol., Broadview 1. 60153
RCA. Somervilie, NJ 08876
Fastex., Desplains, 1L 60018
Carter ink., Cambridge, MA 02142
GE. Syracuse NY 13201
Vanguard Elctrns,, inglewood,CA 90302
Grayburne, Yonkers, MY 10701
Transitron Elctras, Wakefisld MA 01880
KD Pyroiilm, Whippany NS 07889
Clairex. New York WY 10503
Arrow Hart Hartford CT 06106
Digitronics., Albertsen,NY 11507
Motorola, Phoenix AZ 85008
Component Mg, W.Bridgewater MA 02379
Tansistor Elotrns., Bennington, VT 05201
Coscom., Chicago,iL 60639
ITT Elotrns., Pomons,CA 91758
Tontrols Co.of Amer, Melrose PliL 60180
Viking inds. Chatsworth, CA 21311
Barber Codman.,Fockiord iL §71107

i 4

o Eng.,Wakefisld MA 01880

L Tinley PRIL 60477

¢ & Maclean, Waterbury, CT 08708

n Monotith, Sants Clara, CA 95080

. Cleveland, GH 44130

WLE Stamp, Cleveiand, OH 44104

Richco Plste., Chicago 1L 50845

Teledyre Knies. Seland Beh, CA 92078
Adsddin Eh Mashvilie, TH 37210

Fass Milt")n;,@ouzhammcﬂ,?é\ 18988

Pasgdens, CA 81105

m,g chﬂ I, Baraboo Wi 53813

Cinch Graphik, Oty of industry CA 81744

Avngt, uuiv’r City,CA 80230

Fairchild, Mountain View,CA 94040

Birtches N Los Angeles,CA 96032

Amer.Semicond., Artington His, 1L 80004

Magnetic Corz. Newburgh,NY 12850

USH Fastener., Shelton,CT 06484

Bodine., Bridgeport,CT 06605

Bodine Elctre. Chicage,it. 80818

Cont Devic awithorne,CA 80250

State Labs, New York,NY 10003

Borg inst., Delavan, ¥ 53715

Dautseh Fastener, Los Angeles,CA 90045

Bell Elotre, Chicago 11 BOB32

Vemaling Prod Frankiin Lakes,MJ 07417

GE.,Buffalo, NY 14220

L& Componants., Watertown MA 02172

Sn,r Tronics., Georgetown, MA 01830

35 Baitery, Freeport 1 61032

Fenwal Elctrns., Framingham,MA 01701

Surndy ., Norwstk OT 05852

Glassea) Prod., Lindan,NJ 07038

Chicago Switch.,Chicago, 1L 50647

CT5 of Berne, Berne,iN 45711

Chandler Svans. W.Hartiord, CT 06107

Nortronics. Minnsapolis MN 55427

Nationsl, Santa Clars,C4 95061

Elctre Transistors., Flushing NY 11384

Teledyne. Mountsin Wiew,CA 84043

Hamlin., Lake Mitlis, W1 53551

RCA. Woodbridge, NJ 070685

Clarostat. Dover, NH 03820

icrometals. City of industry, CA 91744

Dickson Elctrns. Scottsdale, AZ 85252

Unitrode, Watertown,MA 02172

Electrocraft. Hopking M 55343

Tharmatioy., Datlas, TX 75234

Vﬁgue nst. Richmond HUlLMNY 11418

teron., Lsconia NH 03246

So itron Dawces Tappan NY 10883

1.0 A 4803

Bu'r B)an Tucson AZ BETOB

Anadex inst., Van Muys,CA 81408

Eletre Controls. Wilton,OT 06887

American Labs. Fullerton,CA 82634

Bsiton,, Arcadia A 81006

17T, W.Paim Beach, FL 33402

Watki son.,Palo Al CA 34304

i3

ar., Mawak, NI 07101
Corning Glass. Corning MY 14839
Acopizn., Easton, PA 18047

Electrocube., San Gabrist,CA §1778

R&G Sloan., Sun Valley, 04 81352

Elctre Inst & Spchty. Stongham MA 02180
General Inst, Micksville NY 11802

ITT. Lawrence MA 08142

Digital Equip. Maynard, MA 01754
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FEDERAL SUPPLY CODE

FOR MANUFACTURERS

From Defense Logistics Agency Microfiche

H4-2 SB 708-42
Hanuiacturer
Cutler Ham Mdibwaukes W 53202

Houston inst. Bellaire, TX 77401

Fenwal Eictens., Framingham,MA 01701
Sinclair & Rush., St Louis, M0 63111
Spruce Pine Mica. Spruce Pine,NC 28777
1mntl Diode., Jersey Ciry,MNJ Q7304
Gromi Spectre., Farmington, Wi 48024
Astrolab. Linden, MNJd 07036
Codi., Fairlawn,i 7410

Sterling tnst. New Hyde Park NY 11040
ana General, Oglesby, 1. 61348
Deleo, Kokome 1N 46501

Pracision Dynamics., Burbank,CA 81504
Amer Micro Devices, Summeryille SC 29482
Eictee Molding, Woansocket,R1 02898
Mohawk Spring., Schiller Park, L 50178
Angstrohm Precsn,, Hagerstown, MD 21740
Singer.,Somenville NJ 08876

Zeltex, Concord,CA 94520

Siticonix, Santa Clara,CA 95054
Signetics. Sunnyvals, CA 94086

New Prod Eng, Wabash IN 46892
Scanbe. El Monie,0A 91731

Computer Diode.,S.Fairlawn,NJ 07938
Cyeon, Sunnyvale, CA 84086

Durant, Watertown Wi 53094

Zero. Monson, MA T1057

GE.Gainesville, 7L 32601

Esstron., Haverhil, MA 01830

Pakiron., Vienna VA 22180

Cabtron., Chicago,iL 60822

LALC Eictras, Horseheads, NY 14845
Electra. independence, KS 87301

Elect Inds. Murrey Ml NJ 07974

KO, Long Valley NJ 07853

Fafnir Bearing., New Britian,CT 06050
Raytheon, Norwood, Ma 02082

Lenox Fugle, Watchung,NJ 07060

Berg Elcires. New Cumberland PA 17070
Efectro Space Fabroirs, Topton PA 19562
LD Elctros, Hollywood, FL 33022
Wavetsk, San Diego,CA 82112

Avngt Eictres, Frankiin Park il 80131
Pamotor. Bulingham,CA $4010

indiana Gar! Eletre., Keasby,NJ 08832
Anglog Devices. Cambridge MA 02142
General Semicond, Temps, AZ 85281

GE. Schenectady,NY 12305

GE. Syracuse,NY 13201
3 leveland OH 44112

EMC Technigy ., Cherry Hill NI 08034
Gen Rad.,Concord, MA 01742

Lenox Fugie.,§.Plainfisld, NJ 07080

Wactite, Berksley, CA 84710

EG&G. Bedford Ma 01730

Tri-County Tube. Nunda,NY 14517

Ormini Spectra, Waitham MA 02184
American Zettler, Costa Mesa CA 92628
National. Senta Clara,CA 95051

Harsford Universal Ball, Rocky Hill,CT 08087
HP. Paio Alto,CA 84304

Heyman Mg, Kenilworth, MNJ 07033

IMC Magnetics., Rochester, MH 03887
Hoffman Eletres. £l Monte,CA 81734
Solid State Devices, LaMirads,CA 80638
Beckman Inst. Cedar Grove.NJ 07009
1BM. Armonk NY 10504

Parmag Magnetics., Toledo,0H 43809
Sclid State Scatfe, Montgomerville, P4 18938
Standford Appld Engs.,Coste Mesa,CA 92628
Analogic., Waketisld MA 01880

Triridge., Pittsburgh,PA 15231

Jensen., Chicago,iL 60838

Spectrum Control., Fairview PA 18415
GE., Owensboro, KY 42307

Kaoshier. Marlboro Ma 01752

Semicos., Costa Mesa,CA 92626

Silicon Genrl, Westminster, CA 92683
Advanced Micro Devices. Sunnyvaie, CA 94088
imtel Santa Clars CA 95051
Sofitron Devices. Jupiter, FL 33458
Constente, Montreal QUE,CAN
Mational L1d., Montreal QUE CAN
Hallory., Indianapolis, IN 46206

Marlin Rockwell, Jemestown, MY 14701
McGiHll Mfp., Valparise, 1N 46283
Honeywell, Minneapolis MN 55408
FMuter, Chicago, i1 50638

Nationat., Meirose MA 02175

New Departure-Hyats, Sandusky, OH 44870
Morma Hoffman. Stanford CT 08204
RCA New York, MY 10020

Raytheon Waltham MA (2154
Mostek. Carroliton, TX 75006

GHZ Devices. 5.Chetmsford, MA 01824
Micro Networks. Worcester, MA 01606
Monsanto,,Palo Alio,CA 94304

Datel Systerns. Canton, MA 02021
Aries Elctres., Franchtown, NJ 08828
Digblo Systems. Hayward CA 34545
Centre Eng. State College, PA 16501
Pisssey. Santa Ana, LA 82705

SKF inds. Philadelphia PA 18132
Siettner Trush,, Cazenovia, NY 13035
Sangsmo Elctre., Springfield, 1L 82705
Xeiten,, Latham NY 12110

Tyton, Milwaukes Wi 53208
Shatlcross, Selma, NC 27576

Assor Prec Prod, Huntsville, AL 35805
Shure Bros, Evanston,iL 50202

GB3A-FES H4-2

Cods

58289
57771
58583
58730
53875
50389
B8IG0T7
81837
81862
£3080
83743
85083
85092
0108
70108
70417
70485
70863
706819
70892
70803
71128
71279
71204
71400
71450
71468
71482
71580
71686
71707
71728
71744
71785
71823
72138
72228
72259
72619
72689
72785
72794
72825
72982
72882
73445
73559
73680
73802
73899
73857
74193
74183
74445
74545
74881
74858
74870
75042
78376
75382
75491
75608
75915
76005
78149
75241
76381
78385
75487
78545
75684
78854
77132
77147
77186
77283
77315
77339
77342
77542
77830
I7638
78189
78277
78429
78488
78553
78711
79088
79138
78497
78725
79727
798490
79863
80008
BOO30
80048
80103
80783
80211
BO251
80258
80264
80368
80431
30383
80740
80756

fanufacturer

Spragus., North Adams,MA 01247
Stimpsen,, Bayport,NY 11705

Superior Yaive, Washington,PA 15301
Thomas & Betts., Elizabeth,NJ 07207
TRW, Cleveland, OH 44117

Torrington,, Torrington,CT 08780
Townsend,, Braintrea, MA 02184

Unjon Carbide, Mew York,NY 10017
United Carr Fast, Boston, MA

Victoresn. Cleveland,OH 44104

Ward Leonard. Mt Vernon NY 10550
Wastinghouse,, Bloemfisid, N4 07003
Weston, Mewark,J 07114

Acushnet Cep, MNew Bediord, Ma 02742
Adams & Westizke, Etkhart,iN 46514
Chrysier., Detroiy M1 48231

= i Rubber. Chicego,iL 60607
Union City,MJ 07087

Ark-Les Switch, Watertown MA 02172
Bead Chain, By d—eportCs 08805
Belden., Chicago, 1L 60644

Bronson,, Bescon Falls,CT 08403
Cambridge Thermionic, Cambridge MA 02138
Cenfield, Clifton Forgs VA 24422
Bussmann.,Bt.Louis, MO 83107

CT8., Elkhary,iN 46514

Cannon., Los Angeles,CA 80031

Clare., Chicage, iL 60845

Centralab, Milwaukes Wi 83212
Continental Carbon. Mew York NY

Coto Coll., Providence, Rl 02805
Crascent Box. Philadelphia PA 19134
Chicago Min Lamp. Chicago,iL 80640
Cinch.,Chicags,iL 50624

Dernell.,, Downey, CA 80241
Electromative. Willimantic,CT 06226
Continental Screw. New Bedford MA 02742
Nytronies. Berkelay His NJ 07822
Distight., Brooklyn,NY 11237

General inst, Newsrk,MJ 07104

Drake. Chicago, il 50831

Dzus Fastener., W.islip NY 11785

Eby. Philadeiphia,PA 18144

Elastic Stop Mut., Unlon, M4 G7083

Erie., Erie,PA 18512

Amperex Elctros, Hicksville, NY 11807
Carling Blotro, Hartford, LT 068110

Eico Resészcr‘,x\’ew York MY

Ti. Attleboro, MA 02703

Jv-D E:Ctrct Brookiyn,MY 11219
Broav-Pin, Ridgefield. NI 07667
Heinemann,, Tranton N2 08602

Quam Nichols., Chicage 11 80637
Holo-Krome. Hartford,CT 068110
Hubbeil Stratford CT 08487

ingustrial Crdnsr, Chicago, il 80618
Amphenot, Danbury CT 08810

Johnson. Wassca MN 58083

IRCITRW. Burlington A 52601
Kurz-Kaseh, Dayton,OH 45401

Kuka, Mt Vernon, NY 10851

Lafayetie, SyossetNY 11797

Linden. Providence Bl 02808
Littstfuse., Des Plains, il 80016

Lord Mg, Erig PA 18512

Maliory Eictre., Detroir,Mi 48204
taurey., Chicago,i1. 80816

3 M Co.,51.Paul, MN 55101

Minor Rubber, Blromfield NJ 87003
Aitlen. Malden M4 02148

Musller Elowr, Cleveland, OH 44114
Mational Tube. Piisburg.PA

Oak inds., Crystal Lake, 1L 80014

Dot Fastener. Watsrbury CT 08720
Patton MaecGuyer. Providence, R 02805
Pass Seymour. Syracuse MY 13208
Pierce Roberts Rubber., Trenton, N 08638
Pistt Bros, Waterbury CT 08720

Positive Lockwasher.,Newark NJ

AME. Princeton iN 47870

Ray-o-¥ac. Madizon, Wi 53703

TRW. Comden,NJ 08393

Generst inst.
Shakeproof, £
Sigma inst. Braintree #A 02184
Alrco Speer. St Marys PA 18867
Swmckpoie., St Marys,PA 158687
Tinnerman., Cleveland, DH
Telephonics, Huntington. NY 11743
RCA. Herrison,MJ 07028

Waldes Kohinoor.,New York NY 11101
Wastarn Rubber,, Goshen,iN 46526
Wiremold. Martford CT 08110
Continental Wirt. Philadslphia PA 19101
Mallory Contrals, Frankfory iN 45041
Zigrick Mt Kisco, MY 10542
Tekironix., Besverton, OR 97005
Frestole Fastener,, Toledo,OH 43608
Vickers. .81 Louis, MO 63186
Lambds, Meivilie, MY 11746
Bprague. N.Adams, MA 01247
HMotorola, Franklin P&, IL 80131
Formica. Cincinnatl, OH 45232
Standard Oil., Lafeyerte 1N 47002
Bourns Labs. Riverside, CA 92508
Syivania., New York,NY 10017
Air Filter, Milwaukes, Wi 53218
Hammariund., New York NY 10010
Beckman inst., Fullerion,CA 92634
TRW Ramsey., St Louis, MO 63188

Ref FMC Coiumn
in Paris Lists

Manufacturer

Purg Carbon, St Marys,PA 15857

intl inst., Orange, CT 06477

Grayhill., LaGrange I L 80525
isolantite. Stirling,N.J 07880
Winchester.,Qakville, CT 08779
Military Specifications

Joint Army-Navy Specifications

int't Rectifier,, Ef Segundo,CA 80245
Chicago Lock. Chicage il 60641
Fiitron, Flushing MY 11354

Ledex, Dayton,OH 45402

¥ Wright. Watertown MA 02172
Syivania,, Emporium, P4 15834
Mo.Amer Phitips., Cheshire, CT 08410
1N Pattern & Model, LaPort, 1N 46350
Switcheraft, Chicago, il 80630

Resves Hotfman. Carliste PA 17013
Metais & Controls. Attleboro MA 02703
Milwaukee Resistor, Milwaukes, Wi 53204
Rotron, Woodstock WY 12498

1N General Magnet. Vaiparaiso, iN 46383
Yaro., Garland, TX 75040

Hartwell, Placantia CA 92670
Meissner. Mt Carmel, il 52863

Carr Fastener, Cambridge MA 02142
Victory Eng.,Springfield NJ 07081
Parker Seal., Culver City,CA 80231
H.H.Smith. Brooklyn NY 11207
Bearing Spelty. San Francisco,CA
Salar Elctre, Warren PA 16365
Burroughs. Plainfield, NJ 07061

Union Carbide., New York NY 10017
Mass Engrg., Quincy, MA 02771
MNational Elctres., Geneva 1L 86134
TRW. Ogalisls NS 69153

Lehigh Metals, Cambridge MA 02140
Sarkes Tarzian. Bloomington iN 47401
TA Mig.,Los Angeles,Ch S0039
Kepco., Flushing MY 11352

Payson Casters., Gurnee, 11 BOO31

Prec Metal Prod. Stonsham, MA 02180
RLA. Harrison, WNd 07028

REC. Mew Rochelie,NY 10801

Cont Eletres, Brookiyn,NY 11222
Cutler Hammer, Lincoin . 62656
GTE Syivenia, dpswitch MA 01928
Gould Nat Batwery.. Trenton NJ 08607
Cornell Dubitier., Fuguay Varine NC 27526
K&G Mic pew York NY

Potter & Brumfield. Princeton,iN 47871
Holtzer Csbot. Beston,MA 02118
United Transformer., Chicago, il
Berkshire Transformer. Kent, CT 08757
Mallory Cap..indlanapolis,iN 46206
Mallory Bat, Tarrytown NY 10591
Gulton inds. Metuchen,NJ 08840
Westinghouse, Boston,MA 02118
Hardware Prod, Reading PA 19602
LContinental Wire., York PA 17408
Lannon. Batem,Ma& 01970

Berber. Mishawaka, )N 46544
Johanson. Boonton,NJ 07005

Hareis, Meibourne FL 32801

Augst Bros, Artleboro, MA 02703
Chandier. Wethersfield CT 06109

Dale Eletres, Columbus ME 68801
Elco. Willow Grove, PA 18080

General inst, Datles, TX 78220

Kings Eletres., Tuckehoe, Y 11223
Mephisto Tool, Hudson, NY 12534
Honeywsll, Freeport 1L 51032
Elsctra Insul, Woodside, NY 11377
Edgerton G=rmeshuasen LBoston,MA 02115
IMT Magnetics, Westbury MY 11591
Ampex. Redwood City, CA 24083
Hudsen Lamp, Kearny NJ 07032
Syivaniz., Woburn, MA 01801

Amer Elctres Labs. Lansdale PA 19448
R&C Mfg. Remsey PA 18671

Cramer., New York MY 10013
Raytheon. Quincy MA 02159

Wagner Eletre, Livingston,MNJ 07039
Weston., Archibald PA 18402

Tel Labs. Manchester, NH 03102
Dickson. Chicage i1 80619
Magnecraft, Chicago 1L 50630

Atlas ind. Brookiine NH 03033
Garde,, Cumberland, Bl 02864

Quatity Comp,, 51 Marys PA 15857
Alco Eictres, Lawrence MA& 01843
Continental Conn. Woodside NY 11377
Vitramon,, Bridgeport,CT 08601
Gordos., Bloomfield, lJ 87003
Methode.,Rolling Mesdow i1 60008
Amer Brass,, Torrington CT 08780
Weckesser., Chicago, 1L 60646

Aerovox Hi (1, Olesn, NY 14760
Microwave Assof. Burlington MADIEN
Military Standards

Linemaster Switeh. Woodstock, CT 06281
Seatectro. MamaransckNY. 10544
Compar., Burlingame,CA 94010

North Hills, Glen Cove NY. 11542
Protective Clostres, Butfalo NY: 14207
Matavec., Flushing NY 11358

Varian., Palo Alg,CA 94302

Adies, Winchestsr, MA U1880
Deleven; £ Aurora,NY 14052
Renbrandt, Boston,MA 02118
Centralab. Milwaukee Wi 53201
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NOTE: Orientation: Viewed from parts side. Part number: Refer to caption.
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= pther side. Pins: Square pad in ckt pattern = collector, I-C pin 1, cathode
{of diode), or + end {of capacitor).




}

OOOOODEOOOTD

S
e /M/WW

Figure 5-4. Main {MB} board, 1658471
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Figure 6-6. Main {(MB) board, 1658-4700, integrated-circuit locator.
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ELECTRICAL PARTS LIBT
ANALDG AND CONTROL 2L BOARD MB PAM 1658~-4700
REFDES DESCRIPTION PART  NO, ML HEGR PART NUMBER

L CAP (CER MONO 2. 2UF 20PCT 30WG 4400-2080 72982 8141-M050-651~2254
2 CAP CER MONG 0. 1UF 20PCT B0VGP  %400-2050 72982 B131-M050-651~104M
4  CAP CER FUNKO 0. 1UF 20PCT 50VGP  4400~-2050 72982 8131-M050-651~ 1044
5 LaP CER MUND 0. LUF 20PCT 50¥GP  4£400-2050 72982 B131-M050-651-104M
& LAP CER MONG Co 1UF 20PCT 50VGP  4400-2050 72982 8131-M050~651-104M
7 CAP CER MOND Gs 1UF 20PCT 50V0GP  4400-2050 72982 8131-M050-651-104M
g CAP CER DISL -01UF BO/20PCT 10OV 4401-3100 72982 080554075U001032

9  LAP LER MUND Q. 1UF 20PCT 50VGP 4400-2050 72982 B131-M050~-651~-104M
10 Cap CER MOND Oa 1UF 20PCT 50VGP 4£400-2050 72982 8131-M050-651—104M
11 LAP CER MOND 0. 1UF 20PCT 50VGP  4400-2050 72982 B131-M050~-651~104M
12 CAP LER ¥LDHND 0.1UF 20PCT B0VYGP 4400-2050 72582 8131-M050~-651~-104M
13  CAP CER MOND 0. 1UF Z20PCT 50VLP  %400-20%0 72982 8131 -M050-651-104M
14 CAP CER FOND 0. 1JF 20PCT BHO0VGP 4400-2050 72982 B131-MD50-651-104M
15 CAP CER MONO 0. 1UF 20PCT 50V6 4400-2050 72982 8131-MOB0-651-104M
20 CaP CER DISC  100PF  SPLT 500V 44041105 72982 0831082750001014

1 CAP CER DISC 100PF 5PLT 3500V 44041105 72982 083108B245D00101J
22 CAP CER MONO 0. LUF 20PCT SOVGP  4400-2050 72982 8131-M050-651-104M
23 CAP CER MONO O.1UF Z20PCT 50VGP  44CG0-20580 72982 B131-MOB0-651—-104M
24 CAP LER MLNO 0.1UF 20PCT 50VGP  4400~-2050 72982 B8131-M050-651-104M
2% CAP LER DISL .0LUF BO/20PCT 100V 4401-3100 72%82 380554075U001032
26 LAP LER LISC .01UF B0/720PL7 100V 4401-3100 72982 0805540750001032Z
27 CAP CER DISC ,O0LUF BO/720PLY 100V  4401-3100 72682 080554075U00103Z
28  CAP MYLAR L.0022uF 10 PLT 20DV 4860-7329 56289 410P 0022 UF 1OPCT
30 CAP CER MOND 0. 1UF 20PCT 50VGP  4400-2050 72982 8131-M050-651-104M
3 CAP CER FONOG 0. LUF 20PCT S50VGP 4400-2050 72982 B131-M0O50-651-104M
3 CAP CER MONO 0. 1UF 20PCT 50VGP  4400-2050 72982 B121-MO50 ~651-104M
33 CAP LER MIND 0. 1UF 20PCT 50¥GP 4400-2050 72982 8131-MOB50-651-104HM
34  CAP CER UISC OLUF 80/20PCT 100V 4401-3100 72982 080554 045U001037
35 AP CER LISC OlLUF BO/20PCT 100Y  4401-3100 72982 0805540750U0010312Z
36 CAP TANT 6.8 UF 20P0T 5Y 4450-4800 56289 150D685X00064A2

37 LAP LER DISC .QLUF BO/20PCT 100V  4401-31060 72982 0BO55450I5U001032
POLY PROPYL 0. 1JF 10PCT 200V 4863-3000 84411 X363uUW 0. LUF 10PLT
3% CAP CER MCNO Z.2UF 20PCT 50VWGP  4400-20B0 72982 B1l41-M050-651-225M
41 LAP CER DISC .01UF 80/20PCT 100V 5401-3100 72982 080554075U001031Z
43 (AP PYLAR L039UF 10PCT 200V 4860-8B009 56285 410P 039 UF 1C0PLT
44  CAaP CER DISC 470PF BPLT 300V 4434-1475 12982 083108225D004714
47 CAP CER [ISC LOOPF  SPLT 500V 4404~-1105 72982 083108225000101L4
50 CAP CER MUND .0047TUF 10PLT 50V 4400-6358 72982 B1l41-50-X TR~ 474K
53 LAP CER DISC -01LUF 80/720PCT 100V 4401-3100 72982 0BO554075U001037
54 LAP CER LISL QLUF BO/20PCT 100V 4401-3100 72982 080554 04500010317
55 CAP ALUM 125UF 100V 4450-6156 56285 43D1256100GJ6

56 CAP LER DISC  1Q0PF  5PLT 300V 4404~-1105 72982 OB3108275000101J
57 CAP MYLAR LOLWJF 2 PCT 100V 4860~-7650 56289 410P »01 UF 2PCT
58 LAP CER DISLC 100PF  5PLT 500V 4404-1105 72982 083108275000101J
59  CAP MYLAR .00237UF 2 PLT 100V 4860-7326 56289 410P »00237 UF 2PLT
60 CAP CER [I5C .0LUF BO/J20PCT 100V  4401-3100 72982 080554015U001032
61 CAP CER CISC -0LUF BO/Z20PCT 100V 4401-3100 72982 080554075U001032
62  CAP TANT 1.0 UF 20PCT 35Y 4450-4300 56289 15001 05X003542

63 CaP CER LISC 33PF 5PLT 500V 4404~0335 72982 083108275D003304
64  CAP MYLAR .4 7UF 10 PCT 100V 485608248 56289 410P .47 UF LOPCT
65 CAP CER LI3C 15PF BPLY 500V 4404-03155 72982 08310827150001504
67 CaP CER DiSL .QLUF 80720PCT 100V 4401-2100 72982 080554025U0010372
69  LAP CER LISC .OLUF BO/20PCT JULGV  4401-3100 72982 080554075U0010312
70 CAP LER DISL .01UF 80/20PCT 100V 4401-3100 72%82 GBO554075U001037
71 CAP LCER DISC OLUF 80/20PCT 100V 44031-3100 72982 0805540Z5U001032Z
72 LAP CER LISC 01UF B80/20PCT 100V 4401-3100 72982 080554 015U001032
73 CAP MICA 464PF 1PCT 500V 4710-053% 81349 CHOBFDAG4FN

T4 CAP MYLAR L047UF 2PCT 100V 4860-8201 56289 41 0P . 04TUF 2PCT
75 LAP CER MOND  0.22UF 20PCT 50VLP 4400-2082 72982 8131-M050-651-224M
76 CAP CER MUNG 0. 22UF 20PCT 50VGP 4400-2052 72982 8131-M050—-651-224M
77 LAP CER MOND 3.3UF 20PCT S50QYGP  4400-2082 72982 8151 -MDB0-651-335#
78 CaP TANT 300 uUF 20PLT 10V WET 4450-5724 33173 6HOF 933

79 CAP TANT 300 UF 20PLT 10V WETY 44505724 33173 69F933
80 CAP CER TUB 1.2PF 5PLY 500V 4400-0120 95121 QL 1.2PF 5PLT 500V
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REFDES
R
cR 2
tR 3
CR 4
LR 5
LR &
R 7
R 8
CR 9
CR 10
CR 11
CR 12
CR 13
CR 14
CR 15
CR 16
LR 17
CR 18
CR 19
CR 20
cr 21
crR 22
CR 23
CR 24
CR 25
CR 26
CR 27
CR 28
CR 29
R 3
cr 31
CR 32
CR 33
Joo1
J 2
4 3
J 6
3 7
a2
48 2
K 1
K2
L 1
L 2

1

2

3

4

5

5

BLHD WO OBHRDDHY R OHOOODOD

Ll el il
WA TN e D o O A ) R e

DIOGE
CIODE
OIGDE
ZENER
DICDE
GIGDE
DI0DE
DIOBE
CIGDE
DiGDE
DICDE
CIoDE
DI0oDE
DIODE
DIODE
DIODE
DIGDE
DIODE
DICDE
DIOBE
DIODE
DIODE
CIODE
DIGDE
DIOBE
DI10BE
DIODE
DIODE
DIGDE
DI0DE
DIDDE
ZENER
ZENER

ELECTRICAL PARTS LIST {cont}

ANALGG AND CONTROL PC BOARD MB

DESLRIPTION

HP5082-2800 IR 200NA S1

1N4151
IN415]1
1N746

iN4151
IN4151
iN%151
1N4151
1N4151
1N4151
1n4151
iN4151
1N&151
IN4151
IN4594
IN4594
1N4594
1N4594
1N4594
iIN459A
1N4594
IN4594
1N45%4
1N4594
IN45%A
1N4594
iN4151
1N4151
1N4151
iN4151
LN4594A
in746

iNT46

T5P1IV
I5PIV
3.3
75P1Y
75P 1Y
75P 1V
75P1v
5P 1y
75P1Y
T5P1IV
7581V
I5P1Y
75P1IV
175P1y
17581V
175P1y
175P1Y
175P1Y
175P1V
175P1LY
175PIV
175p1y
1I5PIY
175P1Y
175P1Y
73P1¥
75P 1V
F5PIV
75P1Y
175P1y
3.3
3.3

IR.1UA SI
IR, 1UA SI
¥ 10PCY
iR.1UA 51
IR.1UA 51
IR.1UA 51
IR.1Ua S1
IR=1UA S1
IR.1Ua 1
IR, 1UA 51
1R, 1U4 S1I
IR.1UA 51
IR.1UA S1I
1R .025UA
IR.025U4A
IR 02504
IR0 25UA
IR=025UA
iRe025Ua
iR.025UA
IR, G25UA
1R.025U4
IR.025U4A
IR. 02504
IR.025UA
IR, 1UA SI
IRs1UA 351
IR<1UA 51
IR.1UA 51
iR=025U4
Y o 10PLY
v o 10PLT

LONNECTOR PC 40 POS DR
CONNECTOR PL 25 POS DR
HEADER FEMALE 30 CONT
HEADER FEMALE 6 CONT

BIAS TERMINAL

HEADER FEMALE 27 CONT

HEADER FEMALE 27 CONT

RELAY REED DRY 5V FORHM 1A
REL AY REED DRY 5Y FORM 14

CHOKE MOLDED 18.0 uH

CHOKE MOLDED 18.0 U

TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTCR

AES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

ComMp

COMP 1
Comp
ComMp
LOWP 3
LOoMP 3
CoMp 3
Loup
LoMp 3
L0mMP 3
COomMpP 3
comMp

LomMp

LoMp |
LOMP

2N3414
ZN3414
TRANSISTOR 2N3%14
ZN567%
TRANSISTOR 2N2904
2N2904

i0
‘g

3.3

ic
»3
‘3
23

3.3

G0
’3
=3
i0
51
00
i0

K
K
K
K
K
K
K
K
K
K
K
K
K
K
K

5pPCY
5PLT
5pCT
5PLT
5PLT
5PCT
5PCT
3PCT
5eCT
5007
5PLT
5PCY
OHM
5pPLT
SPLT

10PCT
H 1oPCT

1/ 44
1744
1744
1744
1744
1744
1744
1744
1744
1744
1/44
1744
5PLY
1744
1744

»G¥

51
51
s
51
Si
51
51
51
51
51
S
51

51
2 G
oW

1744

PART NO.

6082-1034
6082-10C1
6082-1001
6083~-1005
6082-10C1
6082-1001
6082-1001
6082-1001
£082~-1001
6082-1001
5082~-1001
6082-1001
6082-1001
6082-1001
6082-1011
6082-1011
6082-1011
69082~1011
6082-1011
6082-1011
£082-1011
$082-1011
6082~-1011
6082-1011
6082-1011
6082-1011
6082~-1001
£082-1001
6082-1001
6082-1001
6G82-1011
&6083~1005
6083~1005

1657-G400
4230~5008
4230-B048
4230-8044
1£58-6002

42320-8045
4230-8045

60902080
60%0-2080

4300-2500
4300-2500

8210~-1290
8210-12%0
8210-1290
8210-1223
821031074
8210-1074

£09%-3103
6099-2105
6099~2335
5099-3105
60992335
609%9~2335
&099-2335
6099-2335
60%%~4105
6099-2335
60899~2335
6099-3103
6099-3515%5
60%3-43105
6099~3103%

P/M 1658~4700

FML

28480
14433
14433
14433
14433
14433
14433
14433
14433
14433
144332
14433
14433
14433
14433
14433
14433
144332
14433
14433
14433
14433
14433
14433
14433
14433
14433
14433
14433
14433
14433
14433
14433

24655
24655
3014¢
30146
24655

30146
3014¢

14908
14908

99800
99800

56289
56289
56289
04713
04713
04713

81349
81349
81349
81349
81349
813249
81349
81349
81349
81349
81349
81349
81349
81349
81349

MFGR PART

HP~5082~-2800

iN3604
1N3604
INT45

1N3604
1N3604
IN3604
IMN3E04
IN3604
iN3604
IN3604
IN35604
IN3604
1N3604
1N459A
1N&59A
1IN&594
1N459A
IN459A
1N459A
1N4594
1N4554
IN459A
IN&59A
1N4594
iN459a
IN3604
IN3604
IN3604
IN2624
IN4G5SA
INT48

INT46

1657-0400
4230~5008
929850~ 30
923850-6

1658-6002

929850-27
$29850-27

1192~-1A-5
1192-14-5

1537~42
153742

2N3414
2N3414
243414
ZNS679
2N2904
2N 2904

RCROTG1034
RCROT7G1G24
RCRO763324
RCROTGLI034
RCRO7G2324
RCRET7G3324
BLROTG3324
RCROTG3324
RCROTG1044
RCROTG3324
RCROTG3324
RCROT7G1034
RCROTG5134
RCROTG1044
RCROTGLI034

MUMBER




REFDES

R 16 RES
R 17 RES
R 18 RES
R 19 RES
R 20 RES
R 21 RES
R 22 RES
R 24 RES
R 25 RES
R 26 RES
R 27 RES
R 28 RES
R 29 RES
R 30 RES
R 31 RES
R 32 RES
R 33 RES
R 34 RES
R 35 RES
R 36 RES
R 37 RES
R 38 RES
R 39 RES
R 40 RES
R 41 RES
R 42 RES
R 43 RES
R 4%  RES
R 45 RES
R 46 RES
R 47 RES
R 48 RES
R 49  RES
R 50  RES
R 51 RES
R 52 RES
R 532 RES
R 54 RES
R 55 RES
R 56 RES
R 57 RES
R 58 RES
R 59 RES
R 50 RES
R 61 RES
R 62 RES
R 63  RES
R 64 RES
R 65 RES
R 66 RES
R 67 RES
R 68 RES
R 69 RES
R 70 RES
R 71 RES
R 72 RES
R 73 RES
R 74 RES
R 75 RES
R 76 RES
R 77 RES
R 78 RES
R 79  RES
R 80 RES
R B1 RES
R 82 RES
R 83 RES
R 84 RES
R 85 RES
R 86 RES
R 87 RES
R 88 RES
R 89 RES

ELECTRICAL PARTS LIST {cont)

AMALGOG AND CUNTROL PC BOARD MB

DESCRIPTION

comp
LoMp 15
CuGMP 15
coMp 15
coMp 15
COMP
coMp 15
comp
CoMp
coMp
comp 27
LoMp 56
comMp 10
comMp 10
coMp 10
coMpP 10
cCoMp 10
comp
comMe
comMp 33
LoMe
cgMp 33
LoMpP 10
comMp
coMp
COMP 3.3
CoMp 15
LoMpP 51
CUMP 1.0
COMP 1.5
COMP 4.7
FLM¥ 100K
LOMP 470
COXP 100
FLY 100K
LoMp 100
comMp 10
coMp 2.3
FLM 39.2K
FLHA 39.2K
CoMP 220
COMP 220
COMP 220
COoMP 100
COMP 1.0

PWR wWwW 10 OHM
S02PLT 10PPHM

FLM 1K
FLw 100K
COMP 3.3
LOMP 3.3
come 33
coue 10
FLM 2.15M
cLoMe 220
comMp 220
COMpP 220
LoMep 220
ComMp 10
COMP 220
CoMp 220
COMP 220
coMpP 220
LomMp 220
coMp 220
COoMp 220
CoMpP 220
LomMp 220
LOMP 4.7
COMP 4.7
COMP 4.7
coMp 10
FLE Z.15M

COMP 300 K OHM

6-10 PARTS & DIAGRAMS

OHH

M

P A S S S S S S SR S I Bl e Rl - N

OHM
K O
4
S
K

OHM
K

K
K
K

OHM
OHM
OHM
K
K

2 02PCT LOPPHM
K BPCT L/4M
K 5PCT 1/74W
OH#M BPLT 1/74W
OHM SPLT 1/4M
1 PCYT 174w
aHM  5PLT 1744
OHM  SPLT 1/4W
OHM  SPLT 1/74¥
OHM  5PCT 1/4¥
K 5PLT 1/4H
OHM  5PLT 1/4H
OHM  5PCT 1744
OHM  5PLT 1744
OHM  5PLY L/4%W
OHM  SPLT 1/4W
OHM  SPLT 1744
OHM  5PCT 1/44
OHM  S5PCT L/4W
OHM  5PCT L/4H
K 5PLY 1744
K BPLT 1/4W
K SPLT 1/4W
K 5PCT 1744
1 PLY 1/4H
S5PLT L/74¥%

SPLT L/4W
SPCT 1/74H
SPLT L/4¥%
S5PCT 174w
SPLT 1/4MW
5PCT 1/44
5PCY 1744

HM  5PCT 1744

SPLT 1/44
5PLT 1/4¥4
5PCY 1724
SPLT 1/44
SPLT 1744
SPLT 1/4¥
5PCT 1/4WW
SPCT 1/44
S5PLT 1/44
5PCT L/4W
5PCT L/4W
SPCT 1/4W
SPLT L/4M
5PCT 1/4k
SPLT 1744
5PCT 1744
S5PCT L/4W
SPLT 1/4W
SPLT L/4W

HM SPLT 1/ 4H

S5PCLT 1/4W
S5PLT 1/4%
SPLT 17 4W
1 PCT 1/8M
5PLT 1/4M
58L7T 1/4¥W
1 PCT  1/8%
SPCY 17 4%
SPLT L/4W
5PLT 1744
1 PCT  L/78W
1 207 L/784
5PCT 1744
SPLT L/4u
SPLT 1/4W
SPLT 1744
BPLT L/4H

2 02PCT 1LOPPH

PART ND.
6399-1275
609%-3155
£399-3155
50993155
£399-3155
HU99-23595
605993155
6099-1155
60992395
6099-2185
51003275
6099-0565
50993105
63993105
65099-3105
6099-3105
6(3959-3105
6089-2335
6099-2335
£099-3335
65099-2565
6099-3335
6099-3105
6099-2335
6089-2335
60992335
6099-0155
5099-3515
£099-~2105
50992155
60992475
6250~-3100
60991475
6099-4105
6250-3100
6099-4105
6099-3105
6099-2335
6250-2392
6250-2392
5099-1225
0991225
6099-1225
60994105
H099-210%
5620-1036
65619-5070
66196000
60992335
&099-2335
5099-0335
65099-0105
£350-4215
60991225
6099-1225
6099-1225
50991225
6099-3105
60991225
5099-1225
5099-1225
6099-1225
6099-1225
6099~1225
&099-1225
50991225
6099-1225
6099-2475
5099-2475
5099-2475
6099-3105
63504215
£099-4308

P/N 1628-4700

FMC

81349

B134%49
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
B1349
81349
81349
B1349
81349
31349
81349
81349
81349
B1349
81349
81349
81349
81349
31349
81349
B1349
81349
81349
81349
81349
81349
81349
81349
81349
24655
24655
24655
B1349
81349
81349
81349
81349
31349
81349
81349
81349
81349
81349
BL349
81349
81349
B1349
81349
81349
81349
81349
81349
81349
B1349
81349
81349
81349

MFGR

PART

RLROTG2TL
RCAOTGLB3 4
RLCROTGLIS3Y
RCROT7GLIB3 4
RCROTG1534
RLROTGA9ZY
RCRO7G153Jd
RCROTG15L4
RCRO7GAS2 I
RCROTGLI8ZY
RCRZOGZT34
RCROTL5604
RCROGTGL03J
RCROTGLO3 Y
RCROTG1L034
RCROTGLO34
RCROTG1034
ACROTG332d
RCROTG332 4
RCROTGA334
RLROTGS624
RCROTG333 4
RCROTG 103
RCROTGE324
RCROTG332J
RLROTG3324
RCROTGLSDY
RCROTGS134
RCROTGI02d
RLAQCTGLISZ S
RCROTG&T2J
ANS501003F
RCROTGHTL I
RCROTG 1044
RN55DL003F
RCROTGLO4.]
RCROGTGL03d
RCROTG332 4
RMN5533922F
RNBESD3922F
RCROTGZ2214
RCROTG 2214
RCROT7G221Ld
RCROTGLOA
RCRO7G1024
66201036

6619-53070

£619-6000

ROROTH332 4
RCROTIG3324
RCROTG330J4
RCROTGIOOY
RNG0D2154F
ROROTGZ21J
RCROTG221 4
RLROT7GZ2214
RCROTG221
RCROTG103J
RLROTG2214d
RLROT7GZ221 4
RCROTG 2214
ROROTG221d
RLROIG221 4
RCROTG2214
RCROTGZ21J
RCROTG22L4
RCROTG221 4
ACROTG472d
RLROT7G4724
RCROTG&TZ
RCROTGLO34
RN6ODZLBAF
RCROTIGA04J

NUMBER
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i 2
A jee  PIA B !
LML &B20
P AG PRI PAR PAZ PAG PAS PAL PAY | Sag Pl PR2 PA3IPE4 PES PEe P37 la2)
Z2 Tz 45 = 7 &8 9 o fiz 3 oae s e ‘t7 ) w2 S
TEST PT | -
,5, TEST T U 1 —
ué‘cb -2k BSTRT —
! o i~ 4G -
7 e’
! |
- - e . e +50 .
1 i © oks
L | Y
-5 E ; § (& 74L5 4N
L4 ] i? 1z 19 B i | 22 e 15 |4 (3 14 ! 50
| — i H i
i ! L oE aa&aacm}% ’Qs Gz &3 24 G5 Q6 @ veo| | ®
1 - %—Jj?“ 33 3 L vel _ce3 l
; ENT74.5 03 ey CDasz4ag = > R7
3 o 5 ) R& | ! X <0
A 8 ~7—5-;W’ & RO R <3%KL R & | Gipf SO3.3K
iy o 2 13 ? 2 7 ‘ .
L ! i ! |
- & N #"‘
= +5D —
CONMECTIONS
e GUTPUT LEAVES SUBASSEMBLY
B IMPUT FROM DIFFERENT SUBASSEMBLY
”——‘D QUTPT REMAINRS O SUBASSEMEBLY
P HPUT FROM SAME SUBASSERBLY
t
it @
R i 38
Bzt Lo piseay  (FiGuke 6-11)
DGt SESISTARCE 15 18 owMs ka10®, wa0®
- g E /Aﬁ Ji-32 NCE 15 1N FARADS, p=107% 10718
i £5 EXPLAINED W INSTRUCTION BOOK SERVICE KOTES
DG 2 - i LTS PANE L CONTRGL T :REAR COMTROL
/Ji‘ 5@ ‘ O;SCRZWGRWER CORTRGL WTWiRE TIE TPTESY POINT
. \ CO??LETE REFERENCE DESIONATION INCLUDES SUBASSEMBLY
DI 5 B i-z8 | LETTER £-Ri B-RY, ETC
. ——fp J1-30
e S
& B Ji-48
B biee BJi-42
ol 7 Boui-ao
DIGE e
J
,,//
STROBE ® 7

STROBE 0
e B ‘D

LTROBE ¢
LTI ¢1>

>
__sTROBE®G,

CONNECTIONS TO SCHEMATIC SHEET 16584700 -2DD

§
g2
STROBE. (FiGURE 6-%)

ETROBE 4

Eigure B-8. Main (MB]} board, -4700, measurement counter, display driver,

PARTS & DIAGRAMS 6-11

R




ELECTRICAL PARTS LIST {cont)

ANALOG ANLC CONTROL PC BUDARD M8 P/N 1658-4700

REFDES DESCRIPTION PART NO. FMC MFGR PART NUMBER
R S0 RES CCMP 300 K CHM S5PLT 1/4wu £099~-4305 81349 RCROTG304J
R 91  RES LOMP 2.0 K OHHM SPCT 1/74W 6Q099-2205 81349 RCROTG2024
R 92 RES LOMP 1.0 K 5PCT 1/4W 6099-2105 81349 RCROTG 1024
R 93 RES COMP 4.7 K 5PCT 1/4W 6099~-2475 81349 RCROT7G4724
R 94 RES CCMP 4.7 K 5PCT 1/4%W 6099-2475 81349 RCROTG4T72 4
R S5 RES COMP 4.7 K 5PCT 1/4W 6059-2475 81345 RCROTG4T24
R G6 RES CCOMP 4,7 K SPCT 1/4k 6£096-2475 8L349 RCRO7G4T724
R 97 RES LLMP 4.7 K SPLT 1/4W 6099-2475 81349 RCROTG4T2 4
R S8 RES CCMP 10 K 5PCT 1/4¥%W 6U99-3105 81349 RLROTG1034
R 104 RES COMP 100 K 5PCT 1/4¥W 605%~-2105 BlZ49 RCROTGLI04 Y
R 105 RES CCMP 100 K 5PCT 1/4W 6095-4105 B1349 RCROTG 1044
R 1C6 RES COMP 4.7 K S5PCT 174w 6099-4475 81349 RCROTGA4T24
R 107 RES CCMP 4.7 K SPLT 1/4k 6099-2475 81349 RCROTG4724
R 108 RES CIMP 1.0 K 5PLT 1/4¥% 6099-2105 81349 RCROTG1024
R 109 RES COMP 1.0 K 5PCT 1/4w 6099-2105 B1349 RCRO7G1024
R 110 RES COMP 1.0 K 5PCT L1/4W 6099-2105 81349 RCRO7G1024
R 111 RES CCHMP 22 OHM 5PCT 1/4W 6099-0225 8134¢ RCROTG220J
R 112 RES CGMP 22 OHM 5PCT 1/4W 6099-0225 81249 RCRO752204
S S00 SWITCH TCGGLE 6STA SPST PL 7910-2030 31514 1006-692

U 1 IC DIGITAL SNT74L SOON 5431-8600 01295 SNT4LSOON
J 2 ICD {STATIC PROTECT REWQ) 5627-1001 34649 P2111A-4

9] 3 ICD {STATIC PROTECT REQI 5627~0005 24655 56270005
U 4 ICD (STATIL PROTELT REQ} 5627-0004 24655 5627-0004
J 5 ICD SN74LS14Nh HX SCHMT-TR INVERT 5431-8614 01295 SHNT4LS 14N
U & ICD [STATIC PROTECT REQ) 5627-1001 344649 PZillA~-4

U 7 ICD {(STATIC PRUTECT REQI 5431-2402 24655 5431-2402
U 8 ICD {STATIC PROTECT REQ) 5431-7021 86684 CD4049AE

U S IC DIGITAL SNT74LSOON 5431-8600 01295 SNT4LSOON
U 10 ICD SKN74LS93N 4BIT BIN COUNTER 5431-8693 01295 SNT4L5S3N
U 11 ICO (STATIC PROTECT REQ) 5627-0002 24655 5627-0002
U 12 ILD SN74LSS3N 4BIT BIN COUNTER 5431-8693 01295 SNT4LS93N
U 13 ICD SN74L593N 4BIT BIN COUNTER 5431-8693 012%5 SN74LSS3N
Y 15 10 DIGITAL SN74L592 5431-8692 01295 SNT4LS592

Y 16 1L DIGITAL SNT4LSOON 5431-8600 012595 SN74L 500N
U 17 IO SK74LSS3 N 4BIT BIN CCUNTER 5431-8693 01295 SNT74LS 93N
U 18  ICD SN74LSS3N 4BIT BIN COUNTER 5431-8693 01295 SN74LS93N
J 19 ICD {STATIC PROTECT REQ) 5431-7042 12040 MMT74C 907

U 20 ICD (STATIC PROTECT REQ) 5431-2450 04713 MLC6B820A

u 21 ICD (STATIC PROTECT REQ) 5431-7008 04713 MC140248CP
J 22 ICD (STATIC PROTELT REQ) 5431-2450 04713 ML6B20A

[§] 23 1€D {STATIC PROTECT REQ) 5431-2450 04713 MC6B20A

v 24 ICD {STATIC PROTECT REQ} 5431-2450 04713 MC6820A

U 25 10 DIGITAL SN74LS04N 5431-8604 01295 SNT74L504N
[§] 26 IC DIGITAL SN74LS174N 5431-8774 01295 SNT4LS1 74N
J 27 1L DIGITAL SNT4LS174N 5431-877+ 01295 SNT4LS 174N
U 28 IC DIGITAL SNT4LS174N 5431-8774 01295 SNT4LS1T4N
U 29  ICD SN74LS20N D 4IN POS NAND GA 5431-8620 01295 SN74L520N
v 30 ICD 9311 24D MS1 10F16 DECGDER 5431-%9617 18324 9311/74154
U 31 ICD SNT4LSS3N 4BIT B8IN COUNTER 5431-8693 01295 SNT4LS93N
J 32 ICD SNT4LS93N 42IT BIN COUNTER 5431-8693 01295 SNT4LSS3N
U 33 ICO SN74LSS3N 4817 BIN COUNTER 5431-8693 01295 SN74LS93N
[¢] 34 ICD {STATIC PROTECT REQ) 5431-7041 12040 MMT74L1 75

U 35 IL0 (STATIC PROTECY REQ} 5431-7042 12040 MMT74L507

U 36 ICD (STATYIL PROTECT REQ} 5431-7009 86684 CD4023 AE

U 37 ICD {STATIC PROTELT REQ) 5431-7003 86684 CO4016AE

U 38 ICL (STATIC PROTECT REQ) 5432-7001 01295 TLOB4CN

U 39 D/AA CCONV 8 BIT MONOLITHIC 5429-5043 50721 DACICEBL

Iy 40  IC LINEAR {M3D01A 5432-100% 12040 LM301AH

U 41 ICO (STATIC PRUTECT REQ} 5431-7032 86684 CD4052AC

J 42 ICL (STATIC PROTECT REQ) 5432-7000 86684 CA31307

u 43 ICL {STATIC PROTELT REQ) 5432-7001 01295 TLOB4CN

U 44 IC LINEAR LHQOOO2CN 5432-1062 12040 LHODQ2CN

U 45 L0 {STATIC PROTECT REQ) 5432-7000 86684 CA31307

U 46 ICD (STATIC PROTECY REQ) 5431-7032 B6684 CDA052AE

U 47 IC DIGITAL SNT74LSLT4N 5431-83774 01295 SN74LS1T4N
U 48 ICD SN7405N 140 HX INV COL S5V 5431-8105 01295 SNT7405N

U 49 1L DIGITAL SN74LS174N 5431-8774 01295 SN74LS 174N
U 50 IC DIGITAL SN764LS174N 5431~-8774 01295 SNT4LS174N
U 51 IC LINEAR LHOOD2(N 5432-1062 12040 LHOQ02LN

U 52 ICD {STATIC PROTELT REQ) 5431-7032 86684 LD4052AE

U 53 10D (STATIC PROTECTY REQ) 5627-0003 24655 56270003




ELECTRICAL PARTS LIST {cont)

ANALOG AND CONTROL BOARD MB P/N 1658-4700

REF DES DESCRIPTION PART NO. FMC

4 1 THIN FILM RESISTOR NETHWHORK 1658~0800% 24655
z 2 RESISTCOR NETWORK 5.6K 5PCT 67410104 24655
4 2 RESISTOR NETRORK 1657-N810% 24655
z 4 RESISTCOR NETHORK 1657-08L0 24655

MFG PT. NO.

1658-2800
6741-0104
1657-0810
1657-0810

% NOTE: AN OPEN CIRCUIT IN A RESISTOR NETWORK CAN BE REPAIRED BY SHUNTING

AN EXTERNAL RESISTOR ACROSS THE APPROPRIATE TERMINALS,
1658~0800 pins 1-2, 2-3, 6-7, or 7-8: 125 k2 + 0.2%
1658~0800 pins 3~4 or 5-6: 35 k2 + 0.2%

1657-0810 (each section): 220 @ + 5%,

6741-0104 has a common point (pin 1); each resistor is 5.6 kQ + 5%.
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Figure 6-9. Main {MB) board, -4700, keyboard and display-LED interfaces.
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REFDES
c 46
CR 3
LR 4
CR 5
CR &
LR 7
CR 8
c 9
CR 10
cr 11
LR 12
R 13
LR 16
LR 17
CR 138
CR 19
R 142
R 143
R 144
R 145
R 146
R 147
R 148
U 47
U 48
U 49
U 50
U 51
U 52
U 53
U 56
U 57
U 58
U 59
u 50
u 61
u &2
U 63
u o4
Z 2
Z 3
4 4
Z 5
z 6
4 7
4 8
Z S
z 10

Lap

LED
LED
LED
LED
LED
LED

LED
L&D
LED
LED
LED
LED
LED
LED

RES

RES

ico
ico
ico
co
1Ch
ICo
Co

DISPLAY BCARD ASM DB

DESCRIPTIDON

CER MLN

RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED

coMP 22
coMp 22
coMe 22
LOMP 3.
COMP 3.
COMP 3.
ComMp 3.

{STATIC
{5TATIC
{STATIC
{STATIC
iSTATIC
{STATIC
{37471C

INDICATCR D
INDICATOR D
INDICATCR D
INDICATLR ©
INDICATOR D
INGICATOR D
INDICATICR O
INDICATOR D
INDICAICR ©

RESISTOR NE
RESISTOR NE
RESISTOR AE
RESISTOR NE

RESISTOR

RESISTOR AE
RESISTCR NE
RESISTLR ME
RESI STOR NE

O 0. 1UF 20PLT 30VGP

MV5023
MY5023
MV5023
MY5023
My5023
MY5023
MY5023
MV5023
HYy5023
MV5023
MVy5023

My5023
MY5023

O OHM
0 OHM
0 OHM

5PCT 1744
SPCT 1/74W
5PCT 1/74W

3 K 5PCT 1/74W

3

3

K S5PLT 1/4w
3 K SPLT 1/49
K 5PCT 1/74%W

PROTELCT REQ}
PROTECT REQ)
PROTELCY REQ}
PROTECT REQ)
PROTELT REQ}
PROTECT REQ)
PROTELT RERQ)

IGITAL
IGITAL
IGITAL
TGITAL
IGITAL
IGITAL
IGITAL
IGITAL
IGITAL

TWORK
THORK
THORK
THORK

METWORK

THORK
T wDRK
TWORK
TWORK

300 CHARACLTER
»300 LHARALTER
«300 CHARACTER
»300 CHARACTER
2300 CHARACTER
»300 CHARACTER
=300 CHARALTER
»300 CHARACTER
<300 CHARALTER

ELECTRICAL PARTSE LIST

PART  NO.
44002050

6084~-110%
6084-110%
6084-110%
6084~-1104
6084—1104
6084-1104
6084-1104%
6084—1104%
6084-1104
6084-1104
6084-1104
6084-1110
6084-1110
60861104
6084-1104%

609%-1225
&0%5-1225
6099-1225
6{359-2335
6099-2335
609%-2335
6099-2335

5431-7037
5431-7037
5431-7037
5431-7037
5431-7037
5431-7037
5431-7037
5437-1400
5437-1400
5437-1400
5437-1400
5437-1400
5437-1400
5437-1400
5437-1400
5437-1400

1657-0810
1657-0810
i657-0810
1657-081L0
16570810
1657~0810
1657-08140
1657-0810
16570810

P/N 1658-4715

FMC
72982

71744
71744
71744
71744
71744
71744
71744
71744
71744
71744
71744
72619
72619
71744
71744

81349
81345
81349
81349
61349
81349
81349

09713
04713
G4713
04713
04713
04713
04713
28480
28480
28480
28480
28480
28480
28480
28480
28480

24655 %
24655
24655
24655
24655
24655
24655
24655
24655

MFGR PARTY NMUMBER
8131-M050-651-104M

CM&4-23
LMa-23
CM4e—23
CM4—23
CH4—23
CM4~-23
CM4—-23
CHM4-23
CHM&—23
CH4~23
CM4-23
555-3007
555~3007
CM4-23
CM4—-23

RCROT7G2214
RCROTG 2214
RCROTG22L
RCROTG332 4
RLROTG3320
RCROTG3324
RCROTG232 4

MC14511CP
MLi45110P
MC 1451 1CP
MCLI4511C0P
MC 14511CP
MC14511CP
MC14511CP
5082-7613
50827613
5082-7613
508B2-7613
5082-7613
5082-7613
5082-7613
5082-7613
5082-7613

1657-0810
1657-0810
1657-0810
1657-0810
1657-0810
1657-0810
16570810
1657-0810
1657-0810

* NOTE: AN OPEN CIRCUIT IN A RESISTOR NETWORK CAN BE REPAIRED BY SHUNTING

AN EXTERNAL RESISTOR ACROSS TH

1657-0810 {each section): 220 Q + 5%,

E APPROPRIATE TERMINALS,
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WOTE: Orientation: Yiewed from parts side. Part numbper: Refer 1o gaption.
Symbolism: Qutiinad area = part; gray cki pattern = parts side, black {if any}
= pther side. Pins: Sguare pad in cki pattern = collector, 1-C pin 1, cathode
iof diodde), or + end lof capasitor).

igure ©-10, Display (DB) board, 1658-4715, iayout.
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_ Figure 611, Display (DB) board, 1658 4715, diagram.
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CONN 30 PIN
CONN 6

SWITCH
SWITCH

SHITCH

RED
RED
RED
RED
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RED
GREEN
RED
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RED
RED
RED
RED
RED
RED

P IN

ELECTRICAL PARTS LIST

KEYBOARD ASM PC BDARD KB

DESCRIPT ION

Mv5023
MY5023
MV5023
MV5023
MV5023
MV5023

MY 5023
MV5023
MV5023
MY5023
My5023
MV5023
MY5023
MV5023

PLSH MOMENT DPST
SLIDE 2P0S DPDT STEADY

PLSHBUTTON MULT KEYBOARD

.025 5Q POST
. 0255Q POST

PART NO.

6084-110%
6084~-1104%
6084-1104
6084-1104
6084~-1104
6084~-1104
6084-1055
6084-110%
6084~-1104
6084~1104
6084-1104
65084-110%
6084-1104
6084~1104
6084-1104

4230~-8095
4230~-809%6

7870-1571
7910-0470

7880~3200

FMC

71744
11744
711744
T1744
71744
71744
284860
71744
11744
71744
71744
7174%
11744
71744
71744

30146
30146

31918
10389

24655

P/N 1658-4710

MFGR PART

CMae-23
CM4-23
CM4—23
CM&e—-23
CM4a~23
CM4-23
5082-4950
CM4-23
CMe-23
CM4—-23
CM4~-23
CM4—~23
LM4—-23
CHM4-23
CM4-23

929647-02-30
929647~-02-06

TYPE SR BLACK
23-021~118

7880-3200

NUMBER
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Figure 6-12, Keyboard module assembly, 1658-4200.
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Figure 6-14. Keyboard (KB} circuit board, -4710, diagram,
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Figure 6-13. Keyboard (KB) circuit board, 16584710, layout.




ELECTRICAL PARTS LIST

INTERFACE OPTION ASHM P/N 1658-4J20

NUMBER

NUMBEK

8131-M050-651-104M
8131-MG50-651-104M
8131-4050~651-104M
8131-M050-651-104M
8131-M350-051-104M1

REFDES DESCRIPTION PART O, FMC MFGR PART

J 1 PECPT MICRO RIB 24 CCONT 4230-4024 026690 57-43240

J 2 CCONN PNL 24FEM CONT MICRO RIB 4230-48z4 02660 57-23240-2

NOTE: THIS ASSEMBLY INCLUDES THE 1658-4720 CIRCUIT BOARD; SEE BELOW.
INTERFACE OPTION PC BOARD 108 P/N 1658-4720

REFDES DESCRIPTION PART NO. FML MFGR PAKT

C 1 CAP CER MOND 0, 1UF 20PCT 50VGP  4400-2050 72982

C 2 {&P CER MONO UslUUF 20PCT S50VGP  440C-2050 72982

C 3 (AP LCER MCOND 0. 1UF 20°2CT 50VGP  4400-2050 72982

c 4 CAP CER MONO 0.1UF 20PCY S0VGP  4400-2050 72982

c S (AP CER MONC 0.1UF 208LT S50VGP  4400-2050 72982

CR 1 DICOPE RECTIFIER 1N&OO3 6081~ 1001 14432 1N&003

? 1 PES COMP 3.3 K 5PLT 1/4wW 6099-2335 81349 RCROT7G332Jd

R 2 RES CCMP 3.3 K 5PCT 1/4W 5099~2335 81349 RCFOTG3324

R 3 RES (CMP 3.3 K SPCT 1/4Ww 6099~-2335 81349 RCADTG332J

R 4 RES (OMP 3,3 K 5PCT 1/4w 50552325 81349 RCROTG3324

R 5 RES CCMP 3.3 K 5pLT 1/4W 6099-2335 81349 RCROT7G3324

R & PES COMP 10 K 5PLT 1/44 609%-3105 Bl349 RCROT7G1O3J

R 7 RES CLOMP 10 X 5SPLT 1/4W 60553105 Bl349 RCPOTIGLO3J

R 8 RES (CMP 3.3 K 5P(T 1/4W 6099-2335 81349 RLROT7G3324

R G RES COMP 3.3 K 5PLT L/74w 6069-2335 B8l349 RCROTG3324

S 2 SWITCH TOGGLE 6STA SPST FC 7910-2030 31514 1006-£92

S 12 SWITCH TOGGLE PL 20KT STEADY 7910-1520 05402 78001

U 1 ICD MC6820A 40T PIA FOR MPUY 5431-2450 Q4713 ML €820A

U 2 ICD DM8097 5431-5685 12040 OME097

U 3 ICD DM8O97 54:1-G€85 12040 OMBOS7

uU 4 1C DIGITAL SN74L504N 5421-8604 01295 SNT4LSD4N

u 5 1LD ML3441 5431-9684 I%74132 ML3441

U & 10D ML3441 5431-G684 04713 MC 2441

U 7 ICD ML3440 5431-9686 04715 ML3440

u 8 ILD MC3441 5431-5684 04713 ML3441

¥} 9  IC DIGITAL SN74LSO2N 5431~-3602 01295 SNT4LS02N

u 19 ICD SN7406N 140 HX INV (CL 320V 5431-3106 31295 SNT7406N

u 11 IfD SNT40EN 140 HX INV (GL 30V 5431-8106 01255 SNT4D6N

U 12 ICD MC6B204 400 P1A FOR MPY 54351-2450 04713 ML 68204
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Figura 6-18. Interface option (10B) board, 16584720, diagram,
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ELECTRICAL PARTS LIBT

POWER SUPPLY ASM W

20V

250V

REFDES DESCRIPTION

C 1 (AP ALUM 18000 UF

C 2 CAP ALUM 4500 UF 40V

C 5 (AP TANT 10 UF 20PCT 35Y
C & LAP TANT 1.0 UF 20PLT 35Y
R 1 DIODE BRILGE

LR 2 DIODE BRIDGE

£a 32 DIODE BRIDGE

R 4 DIDDE BRIDGE

F 1 FUSE SLO-BLOW 1/2A

4101

5 2

7 1 TRANSFORMER POWER

u 1 IC LINEAR LM3Z3

RECEPTALLE PCWER UL STD 154250v

SWITLH SLIDE 2 POS DPDT STEADY

PIN L658-4000
PART NO, FHC
44B80-6231 24655
4450-6221 90201
4450-4300 56289
%450~4300 56289
5083-1022 244658
5081-1032 24655
5081-1032 24655
£081-10322 24635
53301000 75915

4240~0250 82389

7910-0832 82389
D485-4095 244655
5432~1048 12040

NOTE; THIS ASSEMBLY INCLUDES THE 1657-4720 BOARD; SEE BELOW,

POWER SUPPLY PL BOARD

50V
50V
50V

REFDES DESCRIPTION

C 3 CAP TANMT 1.0 UF 2090 T 35V

(" 4 LaP TANT 1.0 UF Z20PCT 35V

¢ 7 CAP TANT 1.0 UF 20PLT 38V

C 8 CAP LER HMOND .01 UF 10PLT

C S CAP CER MGND 0L UF 10PCT

L 10 (4P LER MONO .01 UF 10PCY

C 110 CAP TANT 1,0 UF ZOPCT 38BY

R 5 DIODE RECTIFIER 1N4J03

LR 6 DIDODE RECTIFTER 1N4DO3

LR 7 OIODE RECTIFIER IN&0O3

e 8 DICDE RECTIFIER IN4OO3

CR 5 RECT IN4140 100P1IV 234 51 ALXHM
CR 10 PRECT 1N4140 L00PIV 34 ST ALiM
5 1 3WI1TCH PUSH PUSH AC UL 64

U 2 10 LINEAR LM342P-5

U 3 IC LINEAR LMZZ0MP~8

8-20 PARTS & DIAGRAMS

PIN 1657-4720

PART NO. FHC

%450-4300 56289
4450-4300 56289
4450-%4200 56289
#400-6351 72982
#400-¢351 72982
4403-63251 72982
4450~43200 56289
5081~100L 14433
60B1-3001 14433
6081~-1001 14433
5081-1001 14433
£083~1014 14433
6081~1014 14433
TB70~1570 240655
5432~1258 12040
5422~108% 12040

HFGHR PART MUMBER
4450~-6231

LGS 4500UF 40V
130D10BX003542
150D10BX003542

6081-1032
6081~1032
6081-1032
5081-1032

313 500
Ea(~-322

11a-1266
4854055

LM323K

MFGR PART KUMBER
1500105%003542
1500105X003542
150D10BA00G35A2
B121=H0B0-WER-103K
8121~H030~w5R~1 03K
B121-MO50-wER-103K
150D108X00384A2

INADO2
iN&003
INaDO2
184003
iN4140
iN&140

T870-15870

LM342p~3
LMZ20MP =8
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Figure 8-17, Power supply {V) board, 1857-4720, layout.
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i (oioDE BRIDGE)

COMPONENTS ZOUNDED BY

JI0I, FI, 52, T, CRI - CR4,
Ci,C2, Ul, C5,C6

BROKEN LINES NOT ON BOARD:

RESISTANCE 15 IN OHMS,K=103, uésof' 12 LCONMECTIONS

CAPACITAMCE 1S 14 FARADS, y=10°6, 5=10"

YOLTAGES EXPLAINED IN INSTRUCTION BOOK SERVICE NOTES ——— OUTPUT LEAVES SUBASSEMBLY
CT3+PANEL CONTROL To--7 REAR CONTROL B iNPUT FROM DIFFERENT SUBASSEMBLY
2+ SCREWDRIVER CONTROL WT-WIRE TIE  TP=TEST POINT > QUTPUT REMAINS O SUBASSEMBLY
COMPLETE REFERENCE DESIGMATION INCLUDES SUBASSEMBLY

COTTER E A hnENcE D INPUT FROM SAME SUBASSEMBLY

U1
LM3IZ3K

BOTTOM VIEW
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Figure 8-18. Power supply {V} assembly, 1658 4000, diagram.
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| GenRad

ATLANTA

Alabama, Florida, Georgia, Mississippi, North Carolina,
South Carolina, Tennessee

1 Dunwoody Park, Suite 107, Atlanta, GA 30341
Tel: 404/394-5380

*BOSTON
Cor icut, Maine, M
Rinde island, Vermont

{SALES)
HAoute 117, Bolton, MA 01740
Tel: 617/646-0550

{SERVICE]}
300 Baker Avenue, Concord, MA 01742
Tel: 817/368-8770 » TWX: 710 347-1051

ssetts, New Hampshire,

*CHICAGO

ilinois, lowa, Kansas, Minnesota, Missouri, Nebraska,
North Dakota, South Dakota, Wisconsin

1087 E. State Parkway, Schaumburg, 1. 80185
Tel: 312/884-6900 = TWX: 810 281-1209

DALLAS

Arkansas, Louisiana, Okiahoma, Taxas

777 South Central Expressway, Suite 4-A,
Richardson, TX 75080
Tel: 214/234-3357 = TWX: 810 867-4771

*Service Facilities

DAYTON

Kentucky, Indiana, Michigan, Ohlo, Western Pennsylvania
3300 South Dixie Drive, Dayton, OH 45438
Tel: 513/294-1500 ¢ TWX: 810 459-1788

*1.08 ANGELES

Arizona, Hawsil, Nevada {Clark County only},
Southern California

P.0. Box 19500, 17361 Armstrong Avenug
irvine Industrial Complex, Irving, CA 92714
Tel: 714/540-9830 ¢ TWX: 910 585-1782

*NEW YORK

Delaware, New Jersey, New York, Eastern Pennsylvania

380 Midland Avenue, Saddie Brook, NJ 07662
Tel: (NJ} 201/781-8880, (NY) 212/964-2722
TWX: 710'988-2205

SAN FRANCISCO

Coiorada, idaho, Montana, Nevada (except Clark Countyl,
New Mexico, Northern California, Oregon, Washington,
Wyoming, Utah

2855 Bowers Avenue, Santa Clara, CA 85051
Tel: 408/985-0662 « TWX: 910 338-0281

Alaska 807/279-5741

300 Baker Avenue
Concord, Massachusetts 01742

*WASHINGTON, DC

Maryland, Virginia, West Virginia, {Washington, DC)

15 Firstfield Road, Gaithersburg, MD 20760
Tel: 301/948-7071 « TWX: 710 828-9741

CANADA

*GenRad, Lid.

307 Evans Avenue, Toronto, Ontario MBZ 1K2
Tel: 416/252-3395 ¢ TELEX: 08-987624

Montreal 514/747-1052
Ortaws Zenith 88630

EUROPE, AFRICA, and NEAR EAST
*GenRad, Ltd.

Bourne End, Bucks SLB 5 AT, England

Tel: {08285y 266 11 TELEX: 851-848321

*Paris (01) 797 07 38
*Milano (02) 20 92 57
*Kiinchen {088} 401801
*ziirich {01) 55 24 20 :

*ASIA, PACIFIC, and LATIN AMERICA
GenRad, Marketing & International Division
300 Baker Avenue, Concord, MA 01742
TWX: 710 347-1051 » TELEX: 82-3354
Cable: GENRADCO CONCORD {Mass)

Printed in USA




