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SUE 4502 MB2002001237-1

SUE 4502 SERIAL I/O CONTROLLER

MAINTENANCE BULLETIN

INTRODUC TION
This bulletin contains a logic description of the SUE 4502 Serial 1/0 Controller.

A functional block diagram of the 4502 is shown in figure 1 and input-output
timing is shown in figure 2. The functional block diagram is keyed to the logic
diagrams in this bulletin by the number in the upper left-hand corner of each
block. This number indicates the logic diagram sheet on which the logic, that

corresponds to the block, is represented.

SUE 4502 can be programmed by jumpers to accommodate a number of serial
1/0 devices. With program wiring installed, SUE 4502 becomes a specific
device controller that carries a model number in the 4600 series. Refer to the
program wiring indicated in the parts lists near the end of this bulletin for the
following device controllers:

SUE 4630 Teletypewriter Controller PL2001002138-10

SUE 4640 Alphanumeric Display Controller PL2001002138-11

All program plugs on the 4502 are indicated in the logic diagrams (LD2001002138
sheets 1 through 11 of 11) and can be located by referring to Circuit Card
Assembly, PSB Serial Buffers, drawing number 2001002138,

DRAWINGS AND PARTS LISTS

This is a list of the drawings and parts lists included in this bulletin.

Title Mnemonic Drawing Number Sheets
Serial Buffer Circuit Card PSB 2001002138-1 1
Serial Buffer Logic Diagram PSB LD2001002138-1 1 thru 11
Serial Buffer Parts List PSB PL2001002138~-1 2,3,4,8
Serial Buffer Parts List PSB PL2001002138-10 5,8
Serial Buffer Parts List PSB PL2001002138-11 6,8

May 74 - 1




€4 T

ABBRESE
RECEWERS

AMBF-B

A84A=P=
Ai3A:P

i HATA BRI

Lig

7t

NRY-N - BRII=N

H

it Fliy
HEEEIVERS

N{MBER

== ADUN &

Figure 1, SUE 4502 Functional Block Diagram
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SUE 4502 MB2002001237-1

NOTES: UNLESS OTHERWISE SPECIFIED

1. ALL RESISTORS ARE IN OHMS, 2%, 1/4W,

2. ALL NON-POLARIZED CAPACITORS ARE 0.1UF, +80%,
~20%, 50V.

3, ALL POLARIZED CAPACITORS ARE 33UF, #20%, 10V.

4. INTEGRATED CIRCUIT PACKAGE TYPE DESIGNATIONS
ARE ABBREVIATED, FOR COMPLETE .PART NUMBER
BEE PARTS LIBT. (REFERENCE LIST ON DRAWING
8001800200, )

5. INTEGRATED CIRCUIT PACKAGE POWER PINS ARE:
(8 PIN ICP) PIN 4 0V, PIN 8 +5V; (14 PIN ICP) PIN 7 0V,
PIN 14 +5V, EXCEPT T93 PIN 5 +5V, PIN 10 0V, 8242
AND H103 PIN 4 +5V, PIN 11 0V; (18 PIN ICP) PIN.8 OV,
PIN 16 5V, EXCEPT BDR PIN 7 AND 8 0V, PIN 16 +5V,
P164 PIN 8 0V, PIN 15 +5V 1106 PIN 5 5V, PIN 13 0V;
(24 PIN 127} PIN 12 0V, PIN 24 +5V,

+5V CONNECTOR PINS ARE: P1-A16, A28, A29, AS1, Bl6,
B28, B29, B51.

n 0V CONNECTOR PINS ARE: P1-Al, A2, Al5, A40, AS4,

AS5, Bl, B2, B15, B40, BS54, B55; J1-A10, B10.
+15V CONNECTOR PINS ARE: Pl1-A3, A4, B3, B4,
-15V CONNECTOR PINS ARE: P1-A52, A53, B52, B53.
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BUS ACCESS LOGIC FOR CPU INTERRUPT (LD Sheet 2)

A request for a CPU interrupt is placed on line BCNS-P. If the Select line is
false (high) and the Select and On-Line flip-flops are reset, the Request flip-flop
(BRQ) sets, placing a service request on one of lines SRL1, 2, 3 or 4 on the
INFIBUS. Program plug J7 is used to select the Request line and program

plug J9 is used to implement the Select line. The Select line going true ANDed
with the Precedence Chain pulse (PCDA-P) sets Select flip-flop, BSL, which
generates SACK and inhibits the Precedence Chain pulse from propagating down
the bus (BIHP-N). When the Strobe (STRA-P) goes false, the On-Line flip-flop
(BOL) sets causing the device number to be gated on to the INFIBUS via BOLA-P
and BONE-N; and Strobe STRB-N to be asserted after a 50-nanosecond delay.
Receiving the Strobe (STRA-P true) resets the Select flip-flop. While the On-
Line flip-flop is set, receiving a DONE sets the Off-Line flip-flop (BOF).
Receipt of a QUIT at that time sets the Abort flip-flop (BAB) which resets the
On-Line and Select flip-flops. The trailing edge of the DONE resets the On-Line
flip-flop. Resetting the On-Line flip-flop resets the Off-Line flip-flop.

Signals BOLA-P and BONE-N are true while the On-Line flip-flop is set. The
50-nanosecond ON Strobe allows the device number to be placed on the bus and

to settle out.

Jul 73
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ADDRESS RECOGNITION LOGIC (LD Sheet 3)

The three 8242 integrated circuit chips are implemented to match the eight
programmable bits (A04A-P thru A11A-P) of the address bus. These cight
bits, and bits A12A-P thru A15A-P equal to a ONE, comprise the 4502 address,
DNO1-P thru DN11-P are the programmable lines from plug J6 on sheet 17 that

are programmed to the 4502 device number.

Delay is built into strobe circuit STRC-P (i.e. values of R19 and C6) to allow
the match signal enough set-up time at the J input of flip-flop AMA before the
strobe arrives at the T input. This delay assures address recognition even i{

the strobe and the address arrive at the BTA simultaneously.

Address bits A01A-P, A02A-P and A0O3A-P are decoded to address the three
registers in the 4502,

Register AB03 ABO2 ABO1 Address Signal
Status 0 0 0 ASTUS-P
Control 0 1 1 ACXNT-P
Data 1 0 0 ADTA-T

Signal AILA~N is true (low) when any address other than one of the register
addresses occurs on lines A01A-P, A02A-P, and A03A-P. AILA-Nis faiso
(high) when the address of one of the three registers is on the lines. Lires

MPXA-P and MPXB-P drive the data multiplexers shown on LD sheet 11.

MPXA = Device Number + Status

MPXB = Device Number + Control

MPXB-P MPXA-P Register Selected
0 0 Data
0 1 Status
1 0 Control
1 1 Device Number

Cdal Ta
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READ/WRITE CYCLE TIMING (LD Sheet 4)

Address match signal AMAS-P, propagates through three 50-nanosecond delay
lines, DL1, DL2, and DL3. For a write cycle, RITA-P is true and APLE-P is
a 60-nanosecond pulse occurring approximately 60 nanoseconds into the cycle,
If one of the three controller registers is addressed, AILA-N is high and flip-
flop ADN is set which allows generation of ADUN-N, the Done pulse. The Done
pulse is generated approximately 120 nanoseconds after AMAS-P goes true.
The Done pulse width is a function of Delay Line DL3 and the propagation delay

inherent in inverter ADNA-N,

APLE-P is used to: load the control register via gate ALDC, load the data
register via gate AOCK, reset the controller via gate ACLA, and clear control

logic during a Read of the data register via gate RCBA.

When the 4502 is operating with a block transfer adapter (BTA), data register
strobe BTDR-N goes low with receipt of BT2A-N (in the output mode), and

goes high when a Done is received (BDNA-P), The low-to-high transition is

the strobe. Data is taken at the leading edge of Done because it is not guaranteed

valid at the receiving device on the trailing edge of Done.

BTDI-N performs the same function for BTA iaput operations as RCBA-N does

for PDT input mode functions.

Gate BDIN-P, the data out strobe for the INFIBUS gates the device number
(BOLA-P), gates data, control, or status during address recognition read

cycle, and gates data during BTA input transfers.
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ASYNCHRONOUS RECEIVE/TRANSMIT CONTROL LOGIC AND DATA SHIFT
REGISTER (LD Sheets 5 and 6)

When the controller is in the input mode, RNIN-N is high and TNOT-N is low.

Clock CLCK-P is 16 times faster than the incoming data, Data on the line is
initially a ONE making RDTR-N low. Flip-flop RST sets on a ONE-to-ZERO
change of the incoming data. Once set, RST enables the counter clock (TR).
Seven counts later the data is checked ~gain to be low (start bit), If still low
the transition was a valid Start bit and the Shift Enable flip-flop (RSE) is set.
At the end of the eighth count (State 7), data is shifted into the shift register
and once every sixteen counts thereafter until the correct number of data bits
is shifted into the data register. After all the data is shifted into the register,
DSTS-P goes true. DSTS and State 6 reset the Shift Enable flip-flop. After
RSE resets with the next clock, RST and counter reset TR permitting another
start bit to be detected and a new character to be assembled. If the data coming
:~to the controller is not a ONE (RDTR-N high) when DSTS-P is true, the
Format Error flip-flop (RFE) sets, If the data coming in is a ONE (stop bit)
(RDTS-P high), the Buffer Full flip-flop (RBF) sets.

The correct number of data bits received is determined as follows: When the
Shift Enable flip-flop sets, the shift register is cleared (all ZEROS) via RCBC-N
and the Start Bit cell DST is cleared via TRST-N, Data is inverted when
received and right-shifted into the 74198 register. Since a data ZERO is shifted
into the register as a ONE and the register starts out as all ZEROs, the first
ONE to be detected in cell DST is the Start bit (zero data bit - first bit received
of each character)., The Start bit being the first bit of each character indicates
that the remaining bits are data. For eight-bit data, the data shifts through all
eight cells of the shift register. For five-bit data, the data shifts right through
the five most significant positions of the register and from DO3S-P to the Start

cell, DST. The cells not used contain ZEROs,

When t'he'data is read out of the data register, RBT is reset via BTDI-N for a

BTA master cycle, or via RCBA-N for a PDT slave cycle., If the data is not
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read out before new data starts to shift into the register, the Over-run flip-flop,

ROR, sets.

When the controller is in the output mode, initially the data buffer register is
empty and the Buffer Empty flip-flop, TBE, is set to a ONE, When data is
loaded into the data register via AOCK-N for a PDT slave cycle or via BTDR-N
for a BTA master cycle, the Buffer Empty flip-flop is reset. The next State 7
ANDed with clock time causes flip-flop TST to set. One clock time later,
ﬂip-ﬂop TSE, the Transmitter Shift Enable flip-flop, sets to a ONE and TST
resets, TST high causes the Start bit DST to be cleared to a ZERO, Data is
shifted right each counter State 7 from then on until the data register, including
Stop bit cells DP1 and DP2 contain ZEROS (except for the least significant bit
used which is a ONE), When this occurs, DAGN-P goes true causing the Shift
Enable flip-flop to be reset as the last Stop bit is shifted into DST. TBE goes

true as TSE resets indicating a request for more data.

The number of Stop bits per character is selected by program plugs J11 and J13.

When the data register is loaded, pulse TCBE-N is generated setting either one

or two of bits DP1 and DP2, As data is shifted right, ZEROs are shifted into DP2.

For data containing less than eight bits, the most significant bits of the data
register are used. For example: five-bit data uses bits D07S, D06S, D05S,
D04S, D03S but not D02, D01, D00. Data shifts through these low-order hits
but also shifts out of D03S-P into DST. The decode for all ZEROs and ONE is
ZEROs on DP2, DP1, D07S-D02S and a ONE in D03S-P. Program plug J14

selects the number of bits per character and connects the decode.

Gate DATA-P is the transmitted data line going to the interface drivers. Data
goes out either through DST in the output mode or is looped from the receiver

(RDTR-N) if Input-with-Echo is used, RLOP-P.

Signal TSFT-P inhibits the address recognition logic if a Write Data Register

instruction is received while data is being transmitted.

P
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CLOCK LOGIC (LD Sheet 7)

The four counter integrated circuits divide down the 25-megahertz clock on the
INFIBUS, CLKA-N, to a frequency that is sixteen times the desired data rate.
Counter T197 first divides the 25 megahertz frequency by 2, 4, 8, or 16 and
this signal, CCDA-N, clocks a programmable 12-bit counter. The 12-bit
counter is preset to a count and counts up to all ONEs., When it reaches the all
ONEs condition, CPST~N goes true and on the next CCDA-N the counter presets.
The highest order bit that changes from a ZERO to a ONE and back again,
is connected to CLCK the Controller Clock Line. The preset is the two's
complement of the count. For example, to get the frequency for 110 Baud, the
data bit time is 9. 09 milliseconds. A sixteen-times clock has a period of
0. 568 milliseconds. If a divide-bhy-four or 160 nanosecond clock is used, then
568, 000

the count in decimal is —-—1-’56—— =3,551, Converted to hexadecimal, this count

3,55119 = DDFq¢ and its two's complement is 221, — the programmed preset,
10 16 16

The table on sheet 7 shows how to program plugs J10, J12, J15, J16, and J17
for the most popular data rates. Rates above 4800 are possible hut pads located

at U73 pins 12, 13, and 14 must be connected to gate CLCK,

Jul 73



-

SUE 4502 MB2002001237-1

+5V
R3S
1K P
> CARRY]
Lo cLEAR
24 LoAD
J10
1A L3 C13A 6 P
T
1B 438 ;2B fci2a 5 Qcl®
12
T163
1c L3¢ g2 feua 4 vz P
) ! B had §E)
|
1D 43D (2D |C10A 3la QA :‘ CLCK-P  5,8,8
2 Jcrock
1
~—10 JcET
'
| | L_—_——I
carry|E:
1 15
CLEAR
¥ L0 FTURN
1€ J3E _2E lcosa 6 e E0ss-P, 2 1 |
g FYY I
1F ASF 2 5 Qch— l__.._J
1z
6 lsc . T163
1 urs -
QB}
1H \SH _2H lcosA 3]a b
S . N
Licep
20 JceT
G N
ﬁ_ RATE l J 12 1 15 J16
BAUD _[FRoMizARBl2clzpl2e2Fl2GerhaisficTin] 1 fialisfic 25
14.2 1o |1 [sfeal = [ =[] =] |28] - [ = ha[s8]ac]it
110 TO J1A]t E|tr|scinfeal = | =] =] =] =] = |z¢]| = BalsBlac|t
G
P 300 TO 1B{3C|1 H|-EB[—|{ =] =] —=|~l2c|—hA{3B|1c|3D]
1 CARRYITS 600 To PApB[sc) 38— |- |- pliAlsB{1c]s
CLEAR 1~
1200 TO 3G aD{ —| —| —|2C| —hAjsBliC|2
LOAD
1800 TO .“mg!-———n--xc—an 1cf1
6] 2400 TO |SA| E{3F|1G]sH| =l=]{=l2]~-|=]ac]-halielic|s
Quh 4800 O |8 1E '.; ==z 1-1-1-lzphal182 \T)]
5 acl 9600 33333133)----)"""21111
. T163 %
vr9 L ]
QBl uT3:12
3 —
A QA )
2 Jerock
1
CEP
10 1cer
- TF"_I
cLean :’2 2A o1A
o 1 fcouns P 28 (1B
Coao 0
w5 | |
cLra-N (EiA% 8 y 4 2¢ l1c
25 MHZ CLOCK
eroers o 20 1o
L
CLOCK LOGIC

Serial Buffer Logic Diagram (PSB) -
LD2001002138-1, Rev. C, Sheet 7 of 11



CONTROL LOGIC (LD Sheet 8)

The data modem automatic answer logic is shown on the top one-third of LD sheet 8, Control signal, Terminal
ready (J1-A5), is required to enable type 103A2 and 202C data sets to enter the data mode. The automatic call

answer logic works in the following manner.

The Data Set Ring Indicator signal goes high each time the telephone circuit rings as shown in figure 1. This
clears control flip-flop TRR, turns on the Terminal Ready driver signal, and starts the five-second one-shot
timer TRT when the Type 804 control unit answers the call and holds ring indicator (J1-A7) low. The data set
supplies a positive on indication, Clear-To-Send (J1-A9), when the carrier signal of the calling data terminal is
detected, This enables gate TCTA-N to pass transmitter clock pulses through the gate to the low input of one-
shot TRT., These clock pulses continually retrigger the one-shot, holding it on, thus holding the Terminal Ready
signal on. Failure to receive the Clear-To-Send signal (for example number dialed by a non-data terminal user)
from the data set, inhibits retriggering TRT and causes the Terminal-Ready signal to be off in approximately

5 seconds, This sets TRR that releases the Terminal-Ready holding signal, and the line disconnects after the
caller hangs up. The line is also disconnected similarly at the end of a data call when the Clear-To-Send signal

drops as the remote calling terminal goes on hook.

WRONG NUMBER DATA
-NOT GOON GO OFF —‘ITRANS”?“S!-—— GO ON
TERMINAL DATA CALLY[j00K  HOOK o HOOK
READY
Rap— 4 ¢ St s
DATA SET +
RING INDICATOR __J_L |
- _: - — v - —
TRT * l T
5 SEC, '»éSEC.-
0 _ — —— b | I
- CALLER
CLEAR  + <5 SEC. —=| |

S e ———- GOES ON
TO SEND j l HOOK

Figure 1. SUE 4502 Automatic Answer and Disconnect Timing

When used for manual call answering, hard-wired terminals, with non-dial-up 103F or 202D dedicated line com-
munications, and CRT terminals, J5-2A is connected to .J5-1A forcing the Terminal Ready signal to remain on at
all times, The Clear-To-Send signal, when false, is used to irhibit initiation of a CPU interrupt in cutput mode
and to inhibit the PDT status bit on output. In this wayv the 4502 con be placed in the output mode with interrupts
and can wait for the computer to be called by a remote terminal. \When the automatic answer scquence is coni-
plete, TDRY-P goes high, the PDT status bit goes true, and a CPU interrupt is generated. The interrupt
indicates the start of the output transmission. I placed in the inpot mode, when the computer is called, receipt

of the incoming data generates an interrupt.

RS232-C drivers (75150 integrated circuit components) vequire 12 vlre, The power surply =hows in the center

of LD sheet & converts :15 volts to 12 volts,

Shown on the bottom one-half of LD sheet s arc the Teletvpewrviter (1TY, data driver, TTY paper tapc reader
relay driver, and the TTY data receiver. Of the three RS232-C receivers two are fail-safe receivers — Clear-
To-Send and Data Set Ring Indicator, The data receiver does not use failsafe feature, therefore, it has a wide

hysteresis loop.
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MB2002001237-1 SUE 4502

ADDRESS BUS DRIVERS/RECEIVERS (LD Sheet 9)

Gate BTRQ is the PDT status logic that also drives BT1A-N, the Data Transfer
Request line, The gate is true when in the input mode (RINS-P) and the data
register is full (RRFS~P), or when in the output mode with the device ready
(TAOK-P) and the data register empty (TBES-P).

BCN is the CPU Interrupt Service Need flip-flop that initiates an interrupt
when set. BCN is set by the PDT status line if jumper J8-1 is connected to
J8-2 (BTA not used with 4502), by an error (RERA), or by a request from the
BTA (BT4A-N). BCN is reset by an Abort condition (BABR-N), a Done is
received when on line (BSOF-N), or hy a reset (ARES-N).

Error line RERA-N drives BT3A-N going to the BTA, Two error conditions
activate gate RERA: overrun (RORR-N) and format error (RFER-N).

RSIN-P is the input mode decode received from the INFIBUS: bit 0 = 1,
bit 1 = 0, TSOT-P is the output mode decode from the INFIBUS: bit 0 = 1,
bit 1 =1,

LD sheet 9 also shows the Address Bus Receivers. AB01-N through AB15-N
are the INFIBUS address lines and A0O1A-P through A15A-P are the receiver

address lines.

Jul 7.
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CONTROL REGISTER (LD Sheet 10)

The control register is loaded during an address recognition cycle when a

MOVW operation to the control register address is executed,

RLPR-N Loop or echo bit

BALS-P/
BALR-N Allow/inhibit interrupts

RINS-P Input mode, receive

TOTS-P/
TOTR-N Output mode, transmit

TRSR-N Output of control flip-flop for driving Request-To-Send line
RRDR~N TTY Paper Tape Reader enable

TRAC-N is the OR of the input and output mode bits that mean Not Idle.
TAOK-P = Output Device Ready. RLOP-P true for input mode and echo bit set.

Gate RFON-P, when true, triggers one-shot RPT which remains on for 40 to 50
milliseconds. This pulse turns off the relay drive circuit shown on LD sheet 8,

turning off the relay in the Teletypewriter. This turns on the reader long enough
to advance one frame. Emptying the data register (RBFR-N true) triggers the

one-shot again advancing the tape one more frame.

Jul 73
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DATA BUS DRIVERS/RECEIVERS AND MULTIPLEXERS (LD Sheet 11)

Plug J6 is the device number program plug on which the 4502 Controller device
address is encoded. Bits DB00~N thru DB15-N are the INFIBUS data lines and
DO0OA-P thru D15A-P the data lines from receivers. Components U56, U58,
U67 and U78 are the data multiplexers that provide 1 to 4 selection of status,

control, or data outputs to the data lines.

Jul 73
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MB2002001237-1 , ‘ SUE 4502

STQTV | SERIAL NO. [ CoDE v SPECIFICATION / MATL/NOTE(S) FIND
o [REQD[START | END PART NUMBER | ipeNT DESCRIPTION VENDOR REF DESIGNATION(S) | NO,
001] | ooojooor 2001002138-1 PSB-CKT CARD ‘ASSY USED ON SUE 4502 |1
002] |oot{ooos 1001004 752-1 PRINTED WRG BD, PSB p
003} | o000 3
oou] | 002|0u01 IRLO7S3906 ESISTOR MIL-R-22684/1  R2,7 ;5 IS h
00s| | on2{oo01 RLO7S221G ESISTOR MIL-R-22684/1  R3,9 ,5 1S 5
ooe] |oo3jooot RLO7S472G ESISTOR MIL-R-22684/1  R30,3u4,32 .5 IS §
oo7] {oo2{o001 RLO7S1516 RESISTOR MIL-R-22684/1 R14,23 .5 IS 7
008} | oosjoom RLO7S1526 ESISTOR MIL-R-22684/1 ms7i;9, 15,24 8
009l | 001]0001 RLO756216 ESISTOR MIL-R-22684/1  R22 .5 1S ]
mo] | oo2{oo01 RLO 7S 706 ESISTOR MIL-R-22684/1  R1,13 .5 IS 10
o11] |oo1|ooor RLO7S5116 , ESISTOR MIL-R-22684/1  R21 .5 IS 11
o12f {oo1{ooo1 RLO7S1816 ESISTOR MIL-R-22684/1  R31 .5 IS 12
013} |oo2[o001 RLO7S393G ESISTOR MIL-R-22684/1  R11,10 .5 IS 13
owf {oo2{o0001 RLO7S2426 ESISTOR MIL-R-22684/1 RS,6 .5 IS 1y
o1s] |oo3{ooo1 RLOZSH31G ESISTOR MIL-R-22684/1 R18,37,36 .5 1S |15
016} | oou|0001 RLO7S6806 ESISTOR MIL-R-22684/1 r}gsigs,zs,n 16
017] {010{0001 RLO751026 ESISTOR MIL-R-22684/1  Ru41,33,29,12,16, [17
fU’ ?g 38, 39,40
msl | oo2}oom RLO7S1226 [RESISTOR MIL-R-22684/1  Ru,8 .5 IS 18
019} ooo N 19
020] F| 002 | 0001 1005000041 =1 TRANSIPAD (105) 20
021] F| 033 oom 80013001011 CAPACITOR %i%ﬂ,}igﬁ 17’7,8113?’ 21
19,21,22,26,27,
%S{;ﬁgafﬁ’}"“s
022} | 003{ 0001 8001300314-2 CAPACITOR €9,20,23 .8 IS [22
uzsﬂ 001| 0001 8001300308-1 CAPACITOR ' c24 ,65 IS 23
o2u] | 002|001 MTP-337M010P1C | 90201 [CAPACITOR MALLORY CAP, CO. C10,11 1.00 IS [ou
o2s] | 0o3| 0001 8001300333-2 CAPACITOR . €5,25,32 .80 IS |25
ozj 001{ 0001 8001300309-2 CAPACITOR c16 .65 IS 26
027} | ooo|ooot CAPACITOR CB, 45,86, 47 P 7
.25 IS NOTE 211
028 | 001{o001 2N535 TRANSISTOR o 28
029 €| 001| 0001 80012000011 TRANSISTOR 02 29
030] | 0020001 2N2905 TRANSISTOR 03,4 30
0311 | ooo}ooo1 31
032] €| oou{ 0001 “| 80011000011 DIODE (R1,2,3,4 .5 IS [32
03y | oo1]oo01 1N749A DIODE, ZENER CR5 .5 1S 33
0 000 5

Serial Buffer Parts List
P1.2001002138-1, Rev, F, Sheet 2 of 8



MB2002001237-1

SUE 4502
Y, ‘gﬁiﬁ'f“g':.% PART NUMBER | [po\r | DESCRIPTION SPEVENDOR | ReF DESIGNATION(S) | NO.

034 € 003 [ooo1 80014000011 TRANSFORMER, PULSE T,2,3 35

03q | ooo 36

0374 f 135]0001 10050007€ - 1 PIN, TERMINAL NOTE 210 37

034 F 002|000t 80 1800072-1 1cP w3, 71 (7m00) |38

039 A 002 {0001 8001800076~1 1cp u13,51 (7mom) |39

osdl | 000 40

out] A 0030001 8001800099-1 1cP ek, 65,68 (7u7u)| 11

ouz| f 0010001 8001800110-1 1cP w2 (7493) 42

ou3| F 0060001 8001800042-1 1cP u15,16,17,33,37, |43
55 { 7ub00)

outl F 005 |0001 800180004k-=1 1cP Us,5,38,44,50  |ub
(74HOL )

ous| | 003 |ooo1 8001800046~ 1 1cP Uk, 26,47 us
(7sh10)

ous| F oos |0001 800180004 7-1 (o U3l, 43,46, 52 u6
(74H11

ou7] / 0030001 8001800048-1 1cP U3,6,27 (74H20) |u7

ougd 003 |0001 8001800049~ 1 1cP u1,21,75 (7uH21) us8

oug| F| 003 0001 8001800054~ 1 1cp 25, 54, 66 ug
(7uhi51)

0s0{ /| 0010001 8001800057-1 1cP U2 (7uHsH) 50

A 0030001 8001800069-1 1cp U32,62,63 51

(7uH103)

0s2| £ 001 [0001 8001800070-1 1cP Us3 (7uH106) 52

053 | oou [ooo 8001803126-1 1cP U31, 41,57, 74 53
(7u08)

osu) F| 001 |0001 8001803134-1 1cp u76 (7425) e

0ss| | 002 |ooot SN 5150P 01295 |1cP TEXAS INSTR INC U11,12 55

0se| F| 001 {0001 8001800055~ 1 Icp U35 (7uH52) 56

057} | 001 {0001 8001803204-1 1cP w9 (74$15) 57

0s8{ ¢| oo [0001 8001803165-1 1cP Us6, 58,67, 78 58
(74153)

0s9] F| 001 |0001 8001803194-1 1cp .usn (74197) 59

060 | 003 oo : 80018031731 1cP u72,73,79 60
(74163)

061] F| 001 0001 8001803181-1 1cP ws (7175) 61

62| F| 001 [0001 8001803155-1 1cP w2 (7m123) 62

063} F| 001 0001 8001803195-1 1cP u77 (74198) 63

oeu| | 001 fooo 8001803121-1 1cP W5 (7uH7M) 64

065] F} 001 |0001 80018032031 1cP w9 (7uS11) 65

66| | 002 jooo1 SN75452P 01295 |1cP TEXAS INSTR INC U10,61 66

067] | 001 [ooo1 SN75154N 01295 {1CP TEXAS INSTR INC Ulh 67

oes| | 003 Jooot NB2u2A 18324 |1cP SIGNETICS u7, 18,28 68

oes| F| 001 jooo1 8001803212-1 1cP w6 (745112) 69

074| |010 Jooo1 800180012 3-1 1cp u8,9,19,20,30, |70

40, 59, 60, 69, 70
(BDR)

Serial Buffer Pa is List
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MB2002001237-1 SUE 4502

T et e e [ | oescmenon | Sreggemons | wnerms | [
071 f 004 |0001 80016000081 DELAY LINE, FIXED DL1,2,3,4 (SONS) 71
077 | 0010001 3428-1002 26066 | CONNECTOR, RT ANGLE 3M CO J1 20 CONTACLT 72

RECEPTACLE
073 | A/R|0001| | SN6O/SN63 SOLDER 00-5-571 73

Serial Buffer Parts List
PL2001002138-1, Rev. F, Sheet 4 of 8



SUE 4502 MB2002001237-1

B S[GTV [ SERIAL NO. TCODE SPECIFICATION / MATL/NOTE(S) | FIND
¥ 'Y‘ REQD|STARTT END PART . _MBER DENT DESCRIPTION ~ VENDOR REF DESIGNATION(S* | NO.
oo 000} 00M 2001002138-10 PSB-CKT CARD ASSY USED ON SUE u630 |1
002} | 001} 0001 2001002138-1 PSB-CKT CARD ASSY 173
003]F| 075] 0001 900340041 7-7 WIRE, Ii.oWATED

30AWG

APPROX INCH REQD
oou] |REF|0OOO1 LD2001002138-1 LOGIC DIAGRAM, PSB b
005] | 005 0001 900340041 7-1 Tnks, INSULATED

30AWG 5
APPROX INCM REQD

WIRE LIST
FROM TO0 FIND NO.
J13-2A J13-1A 3
J13-28B Ji13-18 3
J11-2A Ji1-1A 3
J11-28 J11-18B 3
J1L-2A Ji4-3A 3
J14-28 Jiu-38 3
J14=2C Jik=3C 3
Ji4-2D Ji4=1D 3
N : J10-2A J10-1A 3
N J10-28 J10-18 3
W J10-2C J10-3C 3
J10-20 J10-17 3
J10-2E J10-1E 3
J10-2F J10-1F 3
J10-26 J10-36 3
J10-2H J10-1H 3
J12-1A J12-2A 3
J15-1C J15-2C 3
J16-2A J16-3A 3
J16-28 J16-38 3
J16-2C J16-3C 3
J16-2D J16-1D 3
J3-2 J3-1 5
J2-3 J2-2 5

Serial Buffer Parts List
PL2001002138-10, Rev. F, Sheet 5 of 8
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MB2002001237-1 SUE 4502

S| QTY | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
Y |REQD[START[END |  PART NUMBER | ipeny DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
001{ | ocof 0001 200100213811 PSB-CKT CARD ASSY USED ON SUE L6MO |1
002) | 001] 0001 20010021381 PSB-CKT CARD ASSY 2
003 F| 075 0001 S003L00K1 7= 7 WIRE, INSULATED 30AWG 5
APPROX INCH REQD
oou| | REF| 0001 LD2001002138-1 LOGIC DIAGRAM, PSB - b
WIRE LIST

FROM T0 FIND NO.

J13-2A J13-1A 3

J13-28 J13-18 3

J11=-2A J11-1A 3

J11-28 J11-18 3

J1k-24 J1k=3A 3

Jiu-28 J14-38 3

J1u-2¢ J1u-3C 3

J14-20 J14-10 3

J0-2A J10-3A 3

J10-28 J10-38 3

J10-2¢ J10-3¢C 3

J10-2D J10-30 3

J10-2€ J10-1E 3

J10-2F J10-3F 3

J10-26 J10-16 3

J10-2H J10-3H 3

1741 J17-2 3

J15-1¢C J15-2¢ 3

J16-2A Ji6=1A 3

J16-28 J16-18 3

J16-2C J16-1¢C 3

J16-20 J16-3D 3

J2-2 J2-1 3

J5-1A J5-2A 3

J3-2 J3-3 3

Serial Buffer Parts List
PL2001002138-11, Rev., F, Sheet 6 of 8
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SUE 4502

200
201

202
203

201

205
206
207
208

209
210
21

: MB2002001237-1
im0 | o owaen | S5 | ossemron SPEVENooR || rer DesicATION) | No.
REF 0001 SPEC/DWG/STD NOTE : 200
A/R {0001 LECP1049-17 MARKING (IDENTIFY). 2m
REF 0001 AREA TO BE FREE OF .OLDER. 202
REF |0001 TOTAL WARP AND TWIST SHALL NOT EXCEED .010/INCH IN 203
GENERAL AREA AND .005/INCH IN CONNECTOR AREA. -
RL ™ (0001 COMPONENTS NOT CALLED OUT BY THEIR FIND NO. ON FACE 204
OF ~RAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS.
REF |6O01 MAXIMUM COMPONENT HEIGHT (SIDE 1) .395 MAXIMUM. 205
REF |OOO1 PROTRUSION (SIDE 2) .075 MAXIMUM. 206
REF {0001 SQUARE PAD AND/OR STRIPE DENOTES CATHODE END OF DIODE.|207
REF {0001 MAXIMUM COMPONENT CONFIGURATION DEPICTED ON FACE OF 208
DRAWING. FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST.
REF[0001 SQUARE PAD AND/OR DOT DENOTES PIN 1 OF ICP. iel
REF 0001 TRIANGLE SYMBOL DENOTES TERMINAL PIN LOCATION. 210
REF {0001 211

C6,45,86,47 AND LOCATIONS ARE RESERVED FOR FUTURE
DESIGN.,

Serial Buffer Parts List
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PSB - PERIPHERAL SERIAL BUFFER

Lockheed

Teletype Interface

Status - address FXXO
Control - address FXX6

RIT]LE}]A

EfTyJ C}t L

QY Yt H} L

W RESET WIlU 0] 0
E} R W

ST E} O

BJO|JR} P T| Af N} I

R Ry VJE} D R D} N
EJE}JALT TIE}] I} T
AlRID Of R} N} E
KfR]Y PIR

U S{Uj U R

N E}JSt T} U

Nl E P

D}{D T

3 2 1 @ 5 4 3 2
STATUS CONTROL

Switches - none

Jumpers

Address Recognition

HaowHdo

l_l

OB<HHEHQ®> Hoe>Hw

Address From Connect To
Bit - T
n J6-2A J6-1A | J6-3A
E J6-2B | J6-18 | J6-3B
| s g6-2c | g6-1c | J6-3cC
| 7 J6-2D | J6-1D | J6-3D
| 8 J6-2E | J6-1E | J6-3E
l_v 9 J6-2F J6-1F J6-3F
10 J6-2G J6-1G J6-3G__
11 J6-2H J6-1H J6-3H
10% J18-01 | J6-11 | J6-3H

¥ 1f Al2 mod is 1installed
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BUS SERVICE LEVEL

Level Connect J7 and J9
From To
1 1A 2A
2 1B 2B '
3 1C 2C
4 1D 2D
None J9-1A - J16-3A

NUMBER OF STOP BITS

Number of Connect
Stop Bits From To
J13-2A J13-1A
J13-2B J13-3B
ONE
J11-2A J11-3A
J11-2B J11-1B
J13-2A J13-1A
J13-2B J13-1B
Two J11-2A J11-1A
J11-2B J11-1B

B US

Processor

Remove jumper from

Bus J28-1 J18-4
M, I/0, or M/I}] Connect jumper from
Bus J28-1 J18-4
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Number of Data Bits Per Character

DATA CONNECT

BITS FROM TO
J1h-2A J1h-1A

PIVE J14-3A J1h-4a
J14-3B J14-U4B
J14-3C Jib-4C
J1h-2A Jih-3A

STX J1L4-2B J14-1B
J14-3B J14-4B
J1h-3C Jib-4c
J14-2A J1l4-3A

SEVEN J1L4-2B J14-3B
J1lh-2cC J1lb-1C
J14-3C J1h-lC
J1ib-24 J14-3A

ETGHT J14-2B J14-3B
Jih-2¢C J1h4-3C
J14-2D J14-1D
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L Jo G 398yg

DATA RATE J10__ J12 J17 J15 J16

BAUD | FROM | 2R 28 [2C[ 2D | 2E[ 2F [ 2G| 28| TAT 18 iCTID[ I [1A] 1B 1C | 1D [2AT 2B ] 2C [2D
742 10 1A 38| 1c| 30| 38| 1P| 36| 30| 2a| -=|==| -=| -=| —=| 2B| --| -= |14] 3B | 3C |1D
110 70 | 14| 18| 3c| 1| 1E| 1F| 36| 18| 2a| == | == | ==| == | =] -=| 2¢| -- |34] 3B|3c |1D
| 300 70 |3A] 18| 3¢| 10| 38| 37| 36| 1H{ —=| 2B | <= | =] == | == | —=| 2¢| —= | 14| 38| 1¢ |2D
600 | mo|3a| 18| 3c| 1Dl 38| 3F| 36| 31| —=| 28| == | ==| = | —=| ==| —=| 20 |1a]| 3B 1c 315_
1200 | 1o |3al 38| 3c|ip]3E| 1r| 36| 38| —| —| =] 2p| = | =] ==} 2c| - {14 38 | 2¢ |1D
1800 | '755»;3;";\ B T Iy Y IR () (ST [ (g ey DU Y (o 3018 {1c |10
2400 | 1O 38| 38 3¢} 30| 1E| 3F| 16| 30| == | —= | == | —=| 2 |-—| —| 2c -~ lA; 18 | 1c |3D
;gdb'i 10 13a] 38| 3¢} 30t 18] 37| “af 21 =] o= | = =] 2=l =1 =1 2p |14} 1B 1c |3D
5.96'oow ] 10 ;x i 313 35 3_D ~3E 1F|{ 3G|{ 1H; ~=| ~= | == ==| * j-={ -} —=] 2D {1a{ 1B | 1Cc 1D

¥J17-1 to UT73:12

83®Y ®BIERQ



Receive Data Mode

Connect
Mode
: From|] To
TTY J3-21] J3-1
RS232 J3-2] J3-3

Auto Answer CRT

Connect Connect
From To From To Data Terminal
J2-2 J2-1 J2=-2 J2-1 always ready
JU-2 Ji-3 J5-1A| J5-2A
J5-1B | J5-2B Auto answer and CRT are

not well understood.

Inhibit Device Not Ready
Connect J2-2 to J2-3

BTA Not Used with PSB
Connect J8-1 to J8-=2

Inhibit "Data Set Ring Indicator"
into PSB, and force '"Terminal
Ready" out of PSB
Connect J5-1A to J5-2A

Sheet 6 of 7



Socket

J1l

Al
Bl
A2
B2
A3
B3
A4
Bl
A5
B5
A6
B6
AT
BT
A8
B8
A9
B9
Al0

B10

SEND DATA (EIA)

REQUEST TO SEND (EIA)

SEND DATA + (CURRENT LOOP)

SEND DATA - (CURRENT LOOP)
TERMINAL READY (EIA)

RECEIVE DATA IN + (CURRENT LOOP)

RECEIVE DATA IN - (CURRENT LOOP)
DATA SET RING INDICATOR (EIA)
PTR BUFFER FULL + (CURRENT LOOP)
RECEIVE DATA IN (EIA)

PTR BUFFER FULL - (CURRENT LOOP)

CLEAR TO SEND

GROUND

GROUND
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1,

2,

3.

6o

PSB Assembly (Med{fication)

This appiies to Loekheed PEB*s (BBN #254) of all revision

levels, J

Parts meededy

BENIE 1y 11EY
2 4 ULB pin
3 2 j4mpin socket (T,1,)
¢ | {éepin socket (T,1,)
61 ! D8SB8642N (BDR)
83 ! SNT474
130 { CIlT=12 TAG
1814 : 1 6232 X 1/4 nylon screw
206 1 SN74815
300 1 doublessided tape (ft)

Install plastic tag showing board type and serial number,

Drill (/8% hole centered on the "A" (n "PIAL{" near the upper
right ecorner of the board, using a sharp drill bit, Cheek

fer o ghort between +5 and ground,

Cut the trace between U29129 amd U323114 on the selder side

of the board, as shown {n Figure 2,

Cut the trace leading from US611l to & pad on the ecompoment
side (see Figure 1), Install a wirewrap pin {n the pad,

This will be referred to as J4Tit,

Sheet 2 of 10



t8.

10.

11.

Carefully pull out the rightmost leg of R18 (see Figure 1).
Install a wirewrap pin in the hole. This pin will be
referred to as J2B:1. Wrap the lead of R18 around the base
of the pin and solder it.

Install wirewrap pins in the leftmost and rightmost pads of
the row between U20 and U30. The leftmost pin is J18:01 and
the rightmost is J18:04 (see Figure 1). Also install a wire-
wrap pin in pad adjacent to U73:12.

Place pieces of double-sided tape in the locations marked
U8SA, U9A, and U47A in Figure 1.

Remove the plastic shields from the bottoms of the three I.C.
sockets and bend their leads slightly outward. Mount the two
14-pin sockets in locations U8A and U47A, with notches toward
the left. Mount the 16-pin socket in U9A in the same way. Be
sure that the socket leads are not touching any neighboring
I.C.'s.

Install the BDR in U9A, the 74S15 in U8A, and the 7474 in
U47A.

Cut and 1ift the leads at U28:05 and U28:06.

Make the following connections:

a. Jumper U29:09 to U29:10 on the solder side of the board
(see Figure 2).

'b. See Figure 1 for locations of the following:
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(Netet Cenmnectiens to U9A, UBA, and U4TA should be made
by handwwrapping and seldering to the leads of the
soekets, Connections te other I,C,'s should be mede by
soldering through the holes shared by the I,C, leads {¢
possible, If net possible, they should be made by
soldering direetly to the I,C, leads, Connections to
fingers should be soldered onte the part of the finger
whieh {8 not goldeplated, Connectiems to pins sheyld be

wireswrapped,)

Uoatay U9Aj08
U9AILS U208
U9a1@8 U9AILS
U9Ast2 VLYYLE
U9at14 ~ uBAj@2
Uoas@a3l LTI ES
ICTYTI! UsA1@9
UsAt1® UsAstl
Usato9 UBAL1@
UBA108 usaApie
Ugatte uegie
UBAstd usiie
usaser U19108
U47A105 usest
UsTA103 Us6109
UavAoy U4TAI8Y
UavAs04 usss1l
VaTAL14 U714
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12,

VarA187 us7sa7

U9A1@S P1120

U9at@e P1109

Ugaie P2120 (route through drilled hole)
U9ALR9 P2199 (route through drilled hole)
Usatid U28106 (solder to 1ifted )ead)
J18101 U2830@5 (solder to 1{fted )ead)
Jisio4 UsAi12

Jursy UgrA1@2

Ji412A J1413A

J14128 J1413B

Jias2c Jia3c

Ji4g1D J14g20

Jet J82

Jag2 Jai3

JS11A JS124A

This modification allows for recognition of either 16ewbit or
20=b{t addresses, latches the state of thé PDT bit to allew
proper function {f parity {s used, and eonfigures ¢the eard
with proper formats and control options (8bies per
character, no BTA, no device not ready, always assert

termimal ready),
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SUE 5951 INTERNAL POWER SUPPLY

MAINTENANCE BULLETIN M5951

INTRODUC TION
This bulletin contains general and detailed information about the SUE 5951

Internal Power Supply. See figures 1 and 2. The power supply mounts internally
in a SUE 7910 chassis and plugs into the INFIBUS. The 5951 supplies +15 volts
at 7 amperes, +5 volts at 38 amperes, and -15 volts at 3 amperes to operate up

to 16 SUE circuit cards depending on computer system configuration.

DESCRIPTION

The power supply chassis is 7. 0-inches wide, 14.25-inches long, 6.25-inches
high, and weighs approximately 14.5 pounds. AC line power of 105-125 volts,
47-63 Hz is applied through a 31-inch, 3-conductor power cord with a straight
blade power plug (NEMA 5-15P). The power supply is protected by a 10-ampere
fuse (3AB-10) mounted in the front panel. A light emitting diode (LED) visible,
through the POWER ON opening in the front panel, lights when ac power is
applied. DC output voltages, cbntrol signals, and common ground connections

are made through plug P1 attached to the rear of the power supply.

Power consumption of the 5951 at the following levels, for outputs specified, is:

AC Line Iin (amperes) Pin (watts)
105 v 8.6 780
115 v 8.3 800
125 v 8.0 820
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CIRCUIT CARDS R215 (+5V)

CCA IRO

\
R310

(-15V)

FUSE
HOLDER

Figure 1, SUE 5951 Power Supply
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CIRCUIT CARDS
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R215 (+5V)

R310

(-15V) R111 &

(+15V)

P1-8

Figure 2. SUE 5951 Power Supply, Rear View
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INSTALLA TION

SUE 5951 is installed into the right-most position of the SUE Computer chassis
from the module insertion end, so that plug P1 on the power supply engages the
matching receptacle on the INFIBUS. With all power to the cabinet off, install
the power supply as follows:

a. Remove the bezel, unsnap the control panel and swing the panel to
the open position.

b. Slide the 5951, in upright position, into the right-most slots of the
computer chassis. Route the power supply ac cord, with chassis
ground wire attached, through the aperture in the lower right-hand
corner of the computer chassis.

c. Apply sufficient pressure on the power supply front panel so that
plug P1 engages, completely, its mating receptacle in the disconnect
block on the INFIBUS. Engage and tighten the screw (6-32 x 2-1/2
inch) in the disconnect block to secure the connection. Do not over-
tighten.

d. Insert the power supply ac plug into one of the receptacles on the
SUE 2201, 2202 or 2205 Power Distribution Units. If a SUE Power
Distribution Unit is not included in the cabinet, the ac power plug
may be connected into any ac convenience outlet in the cabinet or to
the 115-volt, primary ac source.

e. Connect the attached ground wire on the power supply ac cord to the
dual spade, male-type ground stud mounted on the computer chassis.

f. Swing the control panel closed and replace the bezel to complete the
installation,

POWER SUPPLY CIRCUITS

Circuit components are contained on the power supply chassis and on two printed
circuit cards — Converter and Control Assembly (CCA) and Inverter Regulator
Output (IRO). Simplified schematic and timing diagrams are shown throughout
the descriptions that follow. A detailed schematic diagram (SD2003000430) is

located near the end of this bulletin.

GENERAL CIRCUIT DESCRIPTION (See Figure 3)
The power supply consists of an a-c to d-c rectifying circuit that drives an
inverter operating at approximately 10 KHz. Output from the inverter provides

a-c power to three, functionally-independent, regulated d-c output sources
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(+15, +5 and -15 volts). Each series regulator type output circuit is composed of
a pass-transistor stage and a section containing output-voltage rﬁonitoring, and
a reference and feedback amplifier connected in a closed loop arrangement so
that regulated output voltages are maintained over a specified load-current

range. Each output is adjustable by means of a screwdriver control (figure 2).

Each of the three output circuits has jverload/short-circuit current protection
in the form of fold-back limiting whereby load-current is reduced to only a small
fraction of the maximum value existing at the time the malfunction occurs. In
addition, each output circuit contains overvoltage protection circuitry that,

when energized, activates a thyristor (SCR). When the SCR is activated, an
internally-used reference voltage is removed and with it the base drive to the

transistor inverter stage resulting in shutdown of the power supply.

Input voltage is stepped down via an auxiliary transformer operating at 50/60 Hz
line frequency. The stepped-down voltage is supplied after rectification to a
coarse-regulated, fixed-output, voltage-type series regulator that produces an

internally-used reference voltage.

Inverter-transformer outputs are coars: line-regulated., This is accom-
plished by controlling the base-drive current ot the inverter transistors. e.g.,
an increase in line voltage results in these transistors conducting for a shorter
length-of-time. Control circuitry to drive the inverter stage consists of multi-
vibrator, line-voltage sensing, flip-flop. and inverter base-drive circuits.
Integrated circuits as well as discrete componeuis are used to perform the

various functions.

A thermostat in the power supply serves a dual purpose:

1. Operating ambient temperature is monitored continuously. Whén
excessive temperatures occur, the power supply is shut down.

2. Case temperature of most pass transistors (being critical items) is
also monitored continuously. Thus, the thermostat protects power
supply circuits and also protects system operation during any
component malfunction.
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Reverse diodes across each series regulator output prevent polarity reversal

from exceeding approximately two volts,

Line failure logic pulses (PWST) and a line frequency signal (LFRQ) are
generated for use by the SUE Bus Controller Unit (BCU). PWST pulses
provide early warning signals for the BCU when line voltage drops below a
threshold level. PWST signals cause a priority interrupt to the highest
program level and direct the controller to perform a data protection sequence
in ample time before DC power fails. Line frequency signal éircuitry

provides pulses at the a-c line frequency for use as required by the user.

DETAILED CIRCUIT DESCRIPTION

Detailed descriptions of major circuits of the power supply are contained in the
following subparagraphs. Partial circuit illustrations are provided, but, where
circuits are functionally identical, only one is described. Appropriate timing
diagrams are also provided. Detailed circuits for the power supply are indicated

in schematic diagram SD 2003000430.

INPUT LINE FILTER. - A symmetrical T-type filter (figure 4) reduces voltage
spikes and noise signals generated in the power supply during the switching pro-
cess in the Power Inverter stage. These voltage spikes and noise signals are

reduced to an acceptable level to prevent them from entering the a-c power lines.

FULL-WAVE BRIDGE RECTIFIER. - Conventional full-wave bridge rectifier
circuitry is used to convert 115-volt 60 Hz line power into an unregulated d-c

voltage to power the power inverter,

SURGE-CURRENT LIMITER. - Power resistors R01 and R02 limit a-c input
power surge currents into the power supply. To minimize power dissipation of
resistor R02 during steady-state, a thyristor (SCR) is connected in parallel with
this resistor. A resistor-capacitor type network forms a part of the thyristor
gate circuit and retards the firing of Q05 until the inrush current magnitude has

reached a safe value,
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INDICATING LIGHT. -An indicator (Light Emitting Diode) that illuminates when
the supply is energized, can be observed through a hole in the cover on the front
of the power supply. The LED no longer lights when a-c¢ power is removed

from the power supply.

POWER INVERTER.- The power inverter 1is essentially an oscillator operating
in a quasi square-wave mode whereby the unregulated d-c input voltage is con-
verted into three a-c voltages (figure 5). Square-wave generation is accom-
plished by transistors Q01 and Q02. and transistors Q03 and Q04. respectively.
connected in parallel to accommodate input-current requirements under maximum
load-current conditions. Emitter resistors R13 and R14 are equalizing resistors

for these transistor pairs.

Switching action of the inverter transistors occurs in the following manner.
Rectified and filtered line voltage is applied between the center tap of trans-
former TO01 primary and the common node of resistors R13 and R14. When base
current is supplied to one of the two transistor pairs, that particular pair is
driven into saturation and the other pair to the cutoff state. When QO0l and Q02
are driven into saturation, the voltage at A is approximately at ground potential
(figure 5). Since the voltage between A and B is the d-c input voltage. the voltage
at C with respect to A is twice the input voltage because of autotransformer
action of T01 thereby applving a reverse voltage across transistors Q03 and Q04,
During the time interval that transistors Q01 and Q02 are conducting, input power
is transferred from primary to secondary windings. Removal of base-drive
current to Q01 and Q02 causes both transistors to become cutoff and since tem-
porarily base drive has not been supplied to transistor pair Q03 and Q04, there is

no transfer of input power from primary to seccondary windings of transformer TO1.

Sept 73 9




0T

¢ 1deg

RECTIFIED AND FILTERED

@ LINE VOLTAGE

INVERTER
CRO7 XMFR TO1
& CROS8 A
| P
Tv
Qo1 Q02 g . l
\l ?’
o e C |
| G % CRI1
RI3
B +
R14 § |
(RI12 X »—”“—I
A} ™ .
QO3 K' Q01 IWI
C
CROY
& CRIO
r R R 1
, CURRENT |
e | XNMFR T1 |
RETURN RECTIFIED | _ :
AND FILTERED | - AAAA
. . TO BASE |
LINE VOLTAGE | l i
’ | el DRIVE SUPPLY :
| Cl
| |
| !
| |
| I
| I
L .

Figure ».

CCA CARD

Power Inverter Circuit

BULK DC
FOR

+15V
REGULATOR

BULK DC
FOR

+5V
REGULATOR

BULK DC
FOR

-15V
REGULATOR

¢-0€%000€002dIN

166G JS



SUE 5951 MB2003000430-2

BASE VOLTAGE

Q01 AND Q02 REF
_— ] ———— - — —— — — — | -
—
I -] D REF
BASE VOLTAGE
Q03 AND Q04
XMFR PRIMARY
WINDING
(TERMINAL ’E(.)—l-?)) L L L __REF
_ . o . o _ _ RET
XFMR PRIMARY
WINDING
(TERMINAL TO01-1)
_ REF

INPUT CURRENT
TO INVERTER STAGE

Figure 6. Power Inverter Timing

Sept 73 ) .




MB2003000430-2 SUE 5951

Various waveforms for the power inverter stage are shown in figure 6. These
waveforms indicate that at different time intervals, a similar action occurs when
transistors Q03 and Q04 receive base-drive current from current transformer T1
(on the CCA card), and consequently saturate. Again, input power is transferred
from primary to secondary windings whereby transistor pair Q01 - Q02 is main-
tained at cutoff, A slightly negative emitter-to-base voltage applied to any
transistor pair in cutoff, assures no collector-current flow through that pair,
This voltage is derived from the R3 resistor and C1 capacitor combination in the

base-drive circuit.

ASTABLE MULTIVIBRATOR. - Circuitry for the 20 KHz clock (50 microsecond
cycle time) is shown in figure 7. Selection of the RC-timing circuits is such
that transistors Q4 and Q5 are conducting successively for time intervals of

40 microseconds and 10 microseconds, respectively.

Operating voltage for this cicruit is derived from an internally-used series

regulator (transistor Q9 and associated zener diode CR22),

Astable multivibrator detailed opération can be explained by examining details
occurring during any one cycle. When Q5 is maintained in the conducting state
as a result of current through R14, and Q4 is non—conciucting as a result of a
reverse bias voltage from C5, waveforms are as shown in figure 8. Capacitors
C4 and C5 charge to the voltage across them. Different values for C4 and C5
cause non-equal time intervals during which these capacitors are charged or
discharged. For correct operation, capacitor C4 must be fully charged before
any change-of-state occurs. C4 charges through the parallel resistance of R13
and Q3. A voltage of VQ3E - VQE’E is developed across C4. During this time,

capacitor C5 also charges to a voltage of V As soon as C5H

-V
REF ~ VCEQs SAT'
charges to a sufficient voltage to forward bias Q4, Q4 starts conducting and
thereby brings the Q4 collector voltage down. This voltage drop is coupled

through C5 to the base of Q4 and exponentially stops Q4 conduction. This
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process is regenerative and proceeds rapidly until Q4 conducts and Q5 is
non-conducting. Initial conditions again exist but the states of both transistors
have interchanged. Transistor Q3 has one sole function, to act as a pulse-

sharpener for pulses generated at the collector of transistor Q4.

LINE REGULATOR. - Figure 9 shows the line regulator circuit which basically

consists of a differential amplifier, The base of trans\istor Q7 is held constant

and the base of transistor Q8 is connected to a voltage divider network thereby
sampling a portion of one of the secondary winding voltages of the power

inverter transformer.

Operation of this circuit is such that for an increase in line voltage, i.e., an
increase in output voltage of the power inverter transformer, transistor Q8
drive voltage decreases while the collector current of Q7 increases. This
condition alters the time constant of the R17-C6 combination and thus the rate-
of-rise in voltage at the base of Q6. This result is demonstrated in figure 10
where reference time A is shifted so that a steeper slope occurs, i.e., the

forward biasing of transistor Q6 base occurs at an earlier time.

FLIP-FLOP. - Signals from the astable multivibrator and from the line
regulator are supplied to a J-K flip-flop (U3 in figure 11) to generate comple-
mentary pulses that are coupled via driver stages Ul and U2 to current trans-
former T1. Figure 10 shows in detail the waveforms at various nodes. Mixing
line regulator output signals and flip-flop output signals causes the generation
of two complementary trains of pulses of variable pulse width but at a constant
repetition rafe. An increase in line voltage causes narrower complementary

pulses to be supplied to the T1 current transformer.

SERVICE REGULATOR (INTERNALLY-USED REFERENCE VOLTAGE AND
VOLTAGE-TO-CONSTANT CURRENT CONVERTER). - Auxiliary transformer
TO02 steps down line voltage to furnish power, after rectification, to a coarse-
regulated series regulator with fixed output (figure 12). One of various

functions of this reference voltage is to supply a bias voltage for a
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constant-current circuit supplying base-drive current (transistors Q1 and Q2
plus associated bias networks - SD2003000430) via a center-tapped current
transformer to the power inverter transistors. On-and-off timing of this

constant current is controlled by driver stages Ul and U2.

RECTIFIER AND INPUT CHOKE FILTER STAGES (TO THE OUTPUT
REGULATORS). - Input power to each of the three regulator circuits is
obtained from separate secondary windings of the power inverter transformer.
These voltages are rectified, filtered, and are line-regulated, thereby reducing

the number of pass transistors required in the series-regulator circuits.

" REGULATORS AND PASS ELEMENTS (OUTPUT REGULATORS). - Each series
regulator consists of a power amplifier stage (one or more pass transistors
with their associated Darlington circuit) and a feedback loop (figure 13). Except
for voltage and current handling capacity, all regulators are functionally
identical. Where, to meet current requirements, more than one pass transistor
is used, all are connected in parallel. In the feedback loop, part of the output
voltage is compared with a stable reference voltage by a differential amplifier.
Any difference in conduction detected by this comparator circuit, because of line
and load variations, causes amplifiers to react and the pass transistor(s) to
vary accordingly. This condition continues until the unbalanced input to the
comparator stage is restored to the original balanced state. A combination of
discrete components and an integrated circuit assures stable operation through-

out a fairly wide temperature i'ange.

OVERLOAD AND SHORT-CIRCUIT PROTECTION, — An inherent feature of the
integrated circuit used in each series regulator is output-stage built-in
overload-and-short-circuit protection circuitry. Protection is accomplished by
using foldback techniques. When load current delivered exceeds a pre-set level,
base current to the pass-transistor stage is shunted away (reducing base drive)
which causes the output voltage and load current to decrease (figure 14). Occur-

ence of excessive heat dissipation in the pass transistors (the -15 volt pass
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transistor is chassis mounted and, therefore, has adequate heatsinking) is
prevented by the closure of contacts on a thermostat. Closing the thermostat
contacts causes Q10 (CCA) to conduct, thereby developing a voltage across
R32; this voltage rise triggers SCR Q11 (figure 15). Firing of this thyristor
causes collapse of the internally-used reference voltage; base drive current

to the power inverter transistors is eliminated and the power supply is

shut down.

OVERVOLTAGE PROTECTION. - Overvoltage protection exists at the output of
each series regulator. This protective circuit consists of a simple threshold
voltage detector in the form of one or more (output voltage sensing) zener
diodes and an amplifier. When an excessive output voltage occurs, this circuit
is activated and fires thyristor Q11, thereby shutting down the power supply
(figure 15).

LINE FAIL DETECTION. - Line-failure detection circuitry provides a series

of positive pulses to the bus controller unit whenline voltage becomes less than the
threshold level (figure 16). Input.signals to integrated-circuit flip-flop U3 and
signals from the succeeding U4 output-driver stage are illustrated in figure 16.
Continued decrease in the line voltage causes collapse of all voltages in the
power supply and, consequently, of this line fail signal. Any increase in

line voltage above this threshold removes these line-fail pulses.

LINE FREQUENCY SIGNAL. - The line-frequency signal circuit provides one
positive pulse for each full cycle of the line voltage. This is accomplished by
connecting a resistor network across part of the full-wave bridge at the output
of auxiliary transformer T02. Figure 17 shows this circuit and the waveform

of pulses obtained.
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MAINTENANCE

GENERAL

The SUE 5951 Power Supply is designed for unattended operation without routine
preventive maintenance. Thus, paragraphs following contain only corrective
maintenance information, i.e., calibration and testing, trouble analysis, and

repair techniques.

RECOMMENDED TEST EQUIPMENT. - Table 1 contains a list of test equip-

ment recommended for power supply maintenance. Equivalent equipment can

be used.
Table 1. Recommended Test Equipment
Equipment Manufacturer Model
DC Ammeter - Weston 50 amp 931
Multimeter Simpson 270
Digital Voltmeter Non-Linear Systems 1.X-2
Variable Auto-Transformer General Radio W 20
Oscilloscope Tektronix '+ 545A
Preamplifier Tektronix CA
Variable Loads Litton (Dynaload) 541900
Resistor, 1000 ohms, 1/4 W

Sept 73 9=



MB2003000430-2 'SUE 5951
CALIBRATION AND TESTING

NOTE

Power supply calibration and testing must be
performed normally with the power supply
disconnected from the INFIBUS. Thus,
unless a substitute power supply is available,
the computer system must be non-operational

during calibration and testing.
OVERVOLTAGE THRESHOLD TEST. - Overvoltage threshold test must precede
the output voltage adjustments, Refer to table 2 and proceed as follows:
Step 1: Disconnect line cord from a-c power.

Step 2: Connect digital voltmeter test leads to appropriate output

termihals per table 2.
Step 3:  Assure that all outputs are unloaded.

Step 4: Connect line cord to a-c power and turn the appropriate output
voltage adj‘ustment potentiometer, per table 2, counterclockwise
until the output voltage decays to a very low value and the power

supply shut-down condition occurs.

Table 2. Overvoltage Threshold Check

Overvoltage Potentiometer
Nominal Voltage Threshold to Set
(volts) Test Points* (volts) Output Voltage
-15 P1-1 +17.5 = 0, 8 R111 (IRO)
+5 P1-4 +6.,1=x0.5 R215 (IRO)
-15 P1-8 -17.5 = 0.8 R310 (IRO)
*NOTE: Connect voltmeter return to P1-6 (common ground).
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Step 5: Turn the output voltage adjustment potentiometer several turns

~ clockwise.

Step 6: Disconnect and reconnect the line cord from/to the a-c power.

Step 7: Set output voltage to nominal value with output voltage adjust-

ment potentiometer.

Step 8: Repeat steps 4 through 7 to check each overvoltage detection

circuit.
OUTPUT VOLTAGE ADJUSTMENT TO NOMINAL. - Output voltages can be
adjusted under no-load conditions. Proceed as follows:

Step 1: Connect digital voltmeter test leads to the appropriate output

terminals (table 2).
Step 2: Connect line cord to a-c power.
Step 3: Verify that each output voltage is per table 3; adjust appropriate
potentiometer to obtain nominal output setting as required.
NOTE

In this procedure, do not exceed threshold
overvoltage. If regulator output decreases
suddenly during this adjustment because of an
overvoltage condition, disconnect power
supply from a-c power, turn applicable
potentiometer slightly clockwise and attempt

readjustment.

CURRENT LIMITER TEST. - Proceed as follows:
Step 1: Disconnect line cord from a-c power.

Step 2: Connect digital voltmeter test leads to appropriate output

terminals (table 4).
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Table 3. Output-Voltage Adjustments

SUE 5951

Output Voltage

Test Acceptable Adjustment Nominal Qutput
Points* Voltage Potentiometer Voltage
P1-1 +14. 85 to +15.15v R111 (IRO) +15.00 v
P1-4 +4.95 to +5.05v R215 (IRO) -5.00 v
P1-8 -14.85to -15.15v R310 (IRO) -15.00 v

*NOTE: Connect voltmeter return to P1-6 (common ground).-

Step 3: Connect variable loadbank to same terminals per table 4. Set
loadbank to obtain a current flow below rated output capacity for
the particular regulator output under test so that less than maxi-
mum load current is drawn,

Step 4: Connect line cord to a-c power.

Table 4. Current-Limiter Check
Voltage

Test Acceptable Start of Nominal

Point* Current Limiting Voltage

P1-1 11.2 = 0.6 amperes with short-circuit <15, 0v

current at 1.5 = 0.5 amperes

P1-4 53.0 = 5. 0 amperes with short-circuit 5. 0v

current at 11, 0+ 4, 0 amperes

P1-8 4.0 = 0.5 amperes with short-circuit -15. 0v

current at 0.6 = 0.3 amperes
*NOTE: Connect voltmeter return to P1-6 (common ground)

30
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Step 5:

Step 6:

MB2003000430-2

Increase the variable load until current limiting occurs per

table 4.

Repeat all steps for all current limiters.

LINE FAIL PULSES TEST. - Proceed as follows;

Step 1: Disconnect line cord from a-c power.
Step 2: Connect one resistor, 1000 ohm, 1/4W, to terminals P1-2 and
P1-4 of disconnect block P1. Connect oscilloscope to terminals
P1-2 and P1-6 of disconnect block.
Step 3: Verify that all outputs of the power supply are unloaded.
Step 4: ‘Connect power supply to variable autotransformer and variable
autotransformer to a-c power,
Step 5: Increase autotransformer voltage until nominal a-c voltage is
obtained.
Step 6: Sync oscilloscope (by connecting TRIGGER INPUT) to terminal
marked TP 1 on CCA printed circuit card
Step 7: Decrease power supply input voltage until a train of pulses is
observed. Verify that these pulses appear when an input voltage
of 70 + 7volts, 60 Hz occurs and disappear above this
threshold level. Verify that these pulses have the following
waveform: "
5.0V TYPICAL
ZERO | __ }_ _
| |
et ' ] ——n{-——- T2 ———-{
T1 = T2 = 46 to 58 MICROSECONDS
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Alternate Method

If no variable autotransformer is available, this particular test can be accom-~
plished by disconnecting the power supply line cord from the a-c power and
observing the momentary oscilloscope display of the line fail pulses.
LINE FREQUENCY SIGNAL TEST. - Proceed as follows:

Step 1: Connect line cord to a-c power.

Step 2: Connect oscilloscope input leads to terminals P1-3 and P1-6

(common ground) of disconnect block P1.

Step 3: Verify that a train of pulses occurs at the specific time intervals

indicated and the following waveform is typical for each of

these pulses,

8.2 MILLISECONDS
- 16. 6 MILLISECONDS

TROUBLE ANALYSIS

Whenever a malfunction occurs, systematically examine the fuse, primary power
lines, and external wiring before performing trouble analysis. Usually, power
supply malfunctions can be traced to simple causes such as loose supply load
connections or accidental short circuit between lead connections on a terminal

strip.

During detailed malfunction analysis, refer to schematic diagram SD2003000430-2,
Typical malfunction symptoms are listed in Power Supply Trouble Analysis
Guide, table 5.
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Table 5. Power Supply Trouble-Analysis Guide
Symptom Possible Cause Corrective Action
1. TPower supply No input power Check for input power

voltage from
any regulator
(0 volt)

regulated power
source

inoperative presence.
Fuse FO01 open Check fuse and replace
as required.
Defective Power Check and replace as
Inverter tran- required.
sistors (open)
Overvoltage Turn all output .voltage-
protection SCR adjust potentiometers
fired fully clockwise. Remove
press-on terminal from
pin 10 on CCA card. Find
malfunctioning series
regulator and isolate
problem.
Closed thermostat Disconnect thermostat
ground connection,
2. No output Short circuit in any With a-c power off, check

for shorted or open power
transistors. Check
integrated circuit in feed-
back loop. Replace any
out-of-tolerance
semiconductor.

Short in primary
circuit with F01
fuse open

Shorted filter capacitor.
Replace input filter
capacitor and check input
rectifier bridge assembly,

Shorted rectifier assembly
in transformer secondary.
Replace shorted rectificr
assembly (check filter
capacitor charging voltage).
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SUE 5951

Table 5. Power Supply Trouble-Analysis Guide (Continued)
Symptom Possible Cause Correctiv2 A~tion

3. Very low Shorted reverse- Disconnect a-c power and
voltage at polarity protection check for short with ohm-
output of any diode meter. Replace when
regulator damaged. Check out all
(2 volts or active components of the
less) regulator.

4. Output voltage Partial overload Remove partial overload
from any causing current
regulator is limiting.
below regula-
tion band. Associated regulator | Analyze malfunctions of

circuit defective. associated regulator.

5. Output voltage Improper output Re-calibrate output
from any voltage adjustment. voltage.
regulator above
regulation band. | Associated regulator | Analyze malfunctions of

circuit (IRO) regulator,
defective.

6. Output voltage Damaged output Replace damaged
from a voltage adjustment potentiometer.
regulator cannot | potentiometer.
be adjusted.

7. High ripple Output slightly Check the current limiter
from any overloaded and setting per table 4.
regulator output.| current limiter is

beginning to Setting of input voltage

function. levels of series regulator
circuits too low. Increase
by turning potentiometer
R25 on CCA card.

8. LED does not Inoperative Replace damaged LED.
light

9. Improper line CCA card circuit Check out circuit
fail pulses failure thoroughly and replace/

repair faults.
34
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Table 5. Power Supply Trouble-Analysis Guide (Continued)

Symptom Possible Cause Corrective Action

10. Improper line CCA card circuit Checkout circuit
frequency failure. thoroughly and replace/
signal repair faults.

WARNING

D-C VOLTAGES TO 300 VOLTS AND A-C
VOLTAGES TO 115 VOLTS ARE USED IN THE
POWER SUPPLY. THESE VOLTAGES EXIST
WITH HIGH CURRENT CAPABILITY AND ARE
HAZARDOUS TO LIFE. BEFORE ATTEMPT-
ING TO REMOVE OR REPLACE ANY POWER
SUPPLY COMPONENT, DISCONNECT POWER
SUPPLY FROM A-C POWER SOURCE,

HEAT SINKS AND CHASSIS OPERATE AT

FAIRLY HIGH TEMPERATURES, RETAINING
HEAT FOR SOME TIME AFTER EQUIPMENT

IS TURNED OFF. ALLOW AMPLE TIME FOR
COOLING AFTER THE POWER-OFF CONDITION
BEFORE MAKING CONTACT WITH COMPONENTS.

REPAIR TECHNIQUES

The following techniques are recommended when making repairs.

a. When uﬁsoldering components from a circuit board, never pry or
force the part loose; unsolder the component by using the wicking

process described below if no vacuum solder removal tool is available:

Step 1: Select a 3/16-inch tinned-copper braid for use as a wick; if
braid is not available, select AWG No. 14 or No. 16

stranded wire with 1/2-inch of insulation removed.
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Step 2: Dip the wick in liquid rosin flux.

Step 3: Place the wick onto the soldered connection and apply

soldering iron to the wick.

Step 4: When sufficient amount of solder flows onto the wick and

frees the component, simultaneously remove iron and wick.

b. Always use a heat sink when soldering transistors; a transistor pad with
mounting feet is an effective heat sink. Pliers holding the lead being

soldered also provide an excellent heat sink.

NOTE

Thermal compound should be applied when
replacing some transistors and components,
For a list of these components refer to

note 207 on sheet 18 of parts list PL2003000430
in the Drawings and Parts Lists section fol-
lowing in this bulletin.

c. Broken or damaged printed circuitry can be repaired by tinning a
piece of uninsulated wire first, and holding the wire in place along
the damaged printed circuit; flow a little solder along the length of

the wire,

CHECKING SEMICONDUCTORS AND CAPACITORS. - Disconnect line cord
from a-c power source. Check any transistor with an in-circuit transistor
checker. If no checker is available, transistors can be checked with an
ohmmeter that has a highly-limited current capability. Observe proper polarity
for PNP or NPN to avoid error in measurement. Forward transistor resistance
is low but never zero; backward resistance is always higher than the forward

resistance. Likewise, check forward and backward resistance of diodes with

a multimeter.

Replacement of one part does not always cause elimination of a malfunction.

For example, elimination of a malfunction by replacing one transistor can also
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cause other transistors to fail. Replacing only one transistor and then reapply-

e

ing power before checking for additional faulty components can cause damage to

the replaced component.

NOTE

Leakage resistance indicated by a simple
resistance check of a capacitor is not always
an indication of a faulty capacitor. In most
instances the capacitors are shunted with
resistances, some of which have low values.
Only a complete short is a true indication of
a shorted capacitor. A charge-discharge
test can be used to check filter capacitors.

™

DRAWINGS AND PARTS LISTS

Following is a list of the drawings and parts lists included in this bulletin.

Drawing Number Sheets
Power Supply, 5951 Assembly 2003000430-2 1
Power Supply, 5951 Parts List PL2003000430-2 6 thru 9, 18 '
Power Supply, 5951 Schematic Diagram SD2003000430 1
Circuit Card Assembly, CCA 2001002156-1 1
Circuit Card Assembly, CCA Parts List PL2001002156-1 2,3,6
Circuit Card Assembly, IRO 2001002157-1 1

Circuit Card Assembly, IRO Parts List PL2001002157-1 2, 3,8
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SUE 5951

i S]QTY | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
/ YIREaD[START [ END |  PART NUMBER | 1peNT DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
no1] | ooofooor 2003000430-2 ASSEMBLY SUE 5951 1
002| [oo1]ooot 1001004755~ 1 PLATE, LEFT SIDE P
003] | 001|000 1001004756-1 HEAT SINK B
oos] | oo1{ooo 1001004508-1 WASHER, RETAINING L
00s | F[ 005 0001 1005000793-1 ISTANDOF F 3
006 00110001 2001002156-1 CCA-CKT CARD ASSY A2 NOTE 216 3
007] {001 ]ooor 2001002157-1 IRO-CKT CARD ASSY A1 NOTE 216 U
oog| {001 {000 1005000777-1 NAME PLATE NOTE 202 B
oos| 001|000 1001004 769-1 COVER P
o10f {002 {0001 1001004866~ 1 BUS RAR ho
011 [e{001 jooor 80014000801 TRANSFORMER, POWER T 1
o12] |oo1 {ooor P6375 80089 |TRANSFORMER CHICAGO STANCOR T2 12
013]e oot fooom 8001400082 =1 REACTOR L2 3
o e foo1 fooo 8001400093 =1 REACTOR L3 ' u
mle 001 {0001 800140008k =1 REACTOR Ly 5
016 JE (001 Jooor 8001400085 = 1 REACTOR, INPUT BALUN L 6
017]8]oou jJooor TYPE 17005 00213 RESISTOR SAGE R6 THRU RO 7
1700S- . 1SOHM3PCT
o18]8{o01 jooo TYPE 20D-2 75042 RESISTOR IRC, INC R2 8
2D-2 OHWM 5PCT
_’[ VERT MTG KIT
NOTE 206
19 [r {001 Jooo1 TYPE 2D-.25 75042 RESISTOR IRC, INC R1 9
2D-.25 OHM 10PCT
VERT MTG KIT
n NOTE 2n6
020 |r [001 Joon TYPE 20-1500  |75042 RESISTOR IRC, INC R3 pO
‘ 2D-1500 OHM SPCT
VERT MTG KIT
NOTE 206
021 Jr foo fooo TYPE PWS-.25  |75042 RESISTOR IRC, INC R10 p 1
PWS-.25 OHM10PCT
022 R (002 {0001 TYPE PWIN-15 75042 RESISTOR IRC, INC R11,12 2
PW10=15 OHMSPCT
n23 [B [oou fooor TYPE PW10-.18 [75042 RESISTOR IRC, INC R4, 5,13, 14 3
PW10- . 180HM10PCT
ozu ] ooz jooor 20AWG WHT JUBING (TEFLON) MIL-1-22129 APPROX FT REQD  Pu
o2s| |ooo S
026 [002 oo TNBOOL b10DE CR11,12 6
n27] [oou jooo 1NB720 09u23 pI10DE SCIENTIFIC CMPT CR7 THRU CR10 7
028] |oo1 jooor MDA962 -3 04713 FULL WAVE BRIDGE MOTOROLA CR1 8
029] ooz jooor SCPAY 14099 RECTIFIER SEMTE CH R2,5 9
NOTE 207
030 001 PO L OHFS 81483 PIODE INTL RECTIFIER CR6 0
031] poo 1

MB2003000430~-2
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MB2003000430~2 SUE 5951
032] | 001 oo SCSPFIL 14099 RECTIFIER, ASSY SEMTECH CR3 32
NOTE 207

033} | 003 jooo1 80012000211 TRANSISTOR 06,7,10 33
a3su] | 001 jooor 2N685 SCR 05 34
03s] | 002 jooor 2N5685 04713 [TRANSISTOR MOTOROLA 08,9 NOTE 207 35
036] | oou o001 DTS-430 16758 [TRANSISTOR DELCO RADIO 01 THRU Q4 36
037 | 001 Jooor 1001004 754-4 PLATE, RIGHT SIDE 37
38| | ooo 38
039 F| 003 |oo01 80013001011 CAPACITOR €12,13,14 39
ouol {002 jooor 71C200J81151 99392 |CAPACITOR STM c1,2 L0
ou] | oo1 looor DD1032 71690 |CAPACITOR CENTRALAB cl 41
ou2] | 001 jooot 2D6A2 74 (02980 [CAPACITOR ELPAC c3 u2
ou3] | 000 . u3
ouyd | 003( oo 8001300392-1 CAPACITOR €16,17,18 [
ous| | 001 jooom 39D118GUSOHPY  [56289 |CAPACITOR SFRAGUE c7 u5
uuq 002| 0001 39D228G025HP4 | 56289| CAPACITOR SPRAGUE 9,15 u6
ou7l [ 001 {ooo 39D238G050JTl  |56289 [CAPACITOR SPRAGUE cs 47
on8] {001 [0001 TOG123UN1SN3L3P [90201 |CAPACITOR MALLORY c6 48
000| 0001 TVA1175.8 56289! CAPACITOR SPRAGUE ce 48k

"A 001| oo 8001300323.2 CAPACITOR c8 ]
osof | 00z |ooo TE1213 56289 | CAPACI TOR SPRAGUE c10, 11 50
0s1] | 000 51
0s2] | 001 [0001 1001005387-1 BRACKEY, RECTIFIER 52
05 0ou {0001 6179-2A 91506 |CLIP, COMPONENT AUGAT (c1,c2) 53
0 0ou | 0001 326-20-04-001 |71785|TERMINAL STRIP CINCH 781,2,8,9 5u
()SSF 005 10001 326-20-07-001 |71785 | TERMINAL STRIP CINCH 83,4, 7,10, 11 55
ose| | 002 |ooot 326-20-10-001 |71785 |TERMINAL STRIP CINCH 85,6 56
057 | 001 [oo01 SCR11-2 28520 |BUSHING HEYMAN MFG 57
osg | oou oo 0CB-500 28520 |BUSHING, OPEN/CLOSE ~ HEYMAN MFG 58
059{ | 003 {0001 0CB-875 28520 |RUSHING, OPEN/CLOSE  HEYMAN MFG 59
060} | ono 60
061] | 003 {ocor 100-5 n8289 |RETAINER, TOROID DELRERT RLINN (L2,Lu) 61
062] | 0ot jooor 100-6 (08289 |RETAINER, TOROID DELBERT BLINN (L3) 62
063] | 001 {0001 NY25-030 08289 | INSULATOR, NYLON DELBERT BLINN 63
oesf | 000 64
nes| |oe1 jooo1 UP-TE28-CB [98978 [NEAT SIMK 1ERC (CcR3) 65
066} | 001 |ooo1 348875 75915 |FUSE HOLDER LITTELFUSE XF1 66
067} | 001 jooo1 314010 75915 {FUSE LITTELFUSE F1(3AB 10A 250V) |67
no‘er 001 [0001 11978-82 11873 |DISCONNECT BLOCK g:ggl;:ﬁég?é[ © P1 (FEMALE) 68
0g9} | 008 J0001 LCBS-10N. 06915 |[SUPPORT, CIRCUIT BD RICHCO PLASTIC 69
ut;h 001 0001 1005000906+ 1 FAN ?}sslgcm, 70

SUE 5951 Power Supply Parts List
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slaw | seriaL no. CODE SPECIFICATION / MATL/NOTE(S) FIND
fIreaD [sTaRTT END | PART NUMBER | jpent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
on| [oor oo C-2055-015-BL  |80126 [LINE CORD, FAN PACIFIC 7
ELECTRICORD CO
072| | 001 jooo C1316-006-BL  |B0126 [LINE CORD, AC PACIFIC 6FT. 16/3 72
ELECTRICORD CO
073} 8| 008 |noo1 TYPE $11-061800 | 78189 [wuT, LOX SHAKEPROOF $11-061800-01- | 73
: 0281~
ond o 001|018 TYPE 430-764 | 93410 THERMOSTAT ESSEX INTL INC  S1 ™
430-764 CL 210
DEG OPEN 195 DEQ
NOTE 207
07s) | 002 [ooor 1001004866-3 RUS RAR 75
a76| | n02 oo 1001004866-2 BUS RAR 76
077] {003 oo M551957-3S 06906 [SCREW, PAN WD 6-32 X 1,25 LG |77
07e| F| 002 jooot 9002200582-1 SCREW, PAN HO N-40 X 1,00 LG |78
079] | 001 fooo NSS1957-54 lvaeos SCREW, PAN MD 8-32 X 2,25 L6 |79
o8] |00t jooot 22NM832 15653 [NUT, LOCK KAYNAR 8-32 80
081| |oou fooo 1005000786-2 LUG 81
os2| {001 jooo 60-11-4661-1662 |18565 [INSULATOR CMOMERI CS (05) 82
o83] [0o7 jooo 60-11-4305- 1662 }18565 [INSULATOR CHOMERI CS (1 ;mu ou.06, |83
7.10
osu] | 0100001 495334-7 02735 WASHER, NYLON RCA 84
oes] |00t jooor MS90725-14 196906 [SCREW, CAP, HEX HD 1/4-20 X .56 LG |85
ags| | 002 fooo MS15795-804 Haegus WASHER, FLAT NO. 4 86
7] | 001 oo MS35338-Ll 06906 WASHER, LOCK NO. 1/l 87
e8| | os2 [ooo MS35649-2252 (96906 NUT, HEX 1/8-20 88
0 001 {0801 n390725-32 98806 |SREW, CAP, MEX WO $/16-18 X .75 LG|®9
090] F] 003 |oco 900340042118 WIRE, STRANDED 14AWG WHT a0
APPROX FT REQD
091}l 030 fooos 900340042116 WIRE, STRANDED 16AWG WHT o1
APPROX FT REQD
092} {003 oo 9003400421415 WIRE, STRANDED 16AWG BLK o2
APPROX FT REQD
na3|r|030 oot 900340042112 WIRE, STRANDED 20AWG WHT o3
APPROX FT REQD
NOTE 216
osu] {003 boot AWG18 TYPE S WIRE, SOLID,UNINSUL 00-W-3u3 APPROX FT REQD  lou
09s |F {003 poo Q0034004199 WIRE, SOLID,UNINSUL 20AW6 s
APPROX FT REQD
096| |oou jooor MS35335-32 fo6906 MASHER, EXT TOOTH NO. 10 9
097] |a/R poot NO. 340 71984 [SILICONE HT SK CMPD DOW CORNING NOTE 207 b7
09| | 001 oo MS3367-5 b6906 [STRAP TIEDOWN NCTE 209 b8
nga Jr oot poo 1005000787-22 TERMINAL, TAB a bo
0] ooz poes MS15795-805 b6906 WASHER, FLAT NO. 6 h o
101| |00t jooor 2322-8317 SN0 MASHER, INSULATING  AMATOM ¥0. 5/16 o1
102] {001 jpoor 2718-89350-M317 16540 MASHER, SHOULDER ARATON 0. 5/16 h02
123| |oor peot ¢-1000-328-006 [08289 MASHER, MICA DELBERT BLIMM  (CR3) s
1| {00t poo NS35335-34 906 MASHER, LOCK NO. 5/16 hou
18| oo poot nS27183-12 906 MASMER, FLAT %0. 5/16 hes
108] |00t poet n327183-10 906 PASHER, FLAT NO. 1/% 106

SUE 5951 Power Supply Parts List
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MB2003000430-2
s|arv | seriaL no. ' CODE SPECIFICATION / MATL/NOTE(S) | FIND
wIREQD [STARTT ENp |-  PART NUMBER | pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
107 [oo1 jocor WS25036-109  |96906 |LUG, RING 18-168G %0.5/16] 107
108} 8| 008 poo TYPE 2636-24850 J06540 MASHER, SHOULDER  AMATOM 2636-24850-PH180| 108
109IE oo [ooo 1005000785- 14 LUG, RING : 16-2uAWG NO. 10 |109
NOTE 211
APPROX QTY REQD
110} €] 006 Jooot 10050607873 TERMINAL RECPT FASTON 250 10
16- 15AWG
NOTE 211
APPROX QTY REQD
111E| 001 J0OOY 1005000785-20 ILUG, RING 12-10AWG NO. 1/k}111
NOTE 211
APPROX OTY REQD
12| | a/r|ooor 2005000001-1 SUBSTITUTE KIT FOR FIND NO. 40 (112
s
113§E| 006 OO 1005000785-7 LUG, RING 22-18AWG NO, 6 13
NOTE 211
APPROX OTY REQD
1iu]ef oou oot 1005000785-15 L UG, RING 16-14AWG NO. 1/b |14
NOTE 211
APPROX QTY REQD
1151E] 002 OO 1005000787=-1 ITERMINAL RECPT FASTON 250 115
22-18AWG
NOTE 211
APPROX QTY REQD
116]e| ooe oo 1005000785-12 L UG, RING 14-16AWG NO. 6 |16
NOTE 211
17]efoos boo 1005000787-5 HERMINAL RECPT FASTON 250 117
12-14AWG
_’ APPROX QTY REQD
18] |a/R Jooo SN60/ SN63 SOLDER 00-5-571 NOTE 216 e
119] | oo2 oot 34306 10779 [SPLICE AMP, INC 16- 1LAWG 119
APPROX OTY REQD
120} {oor boot 18AWG WHT TUBING (TEFLON) MIL-1-22129 APPROX FT REQD 1120
121] |REF oo SD2003000u37-2 SCHEMATIC DIAGRAM 121
122 REF poom WL2003000430-1 ‘WIRE LIST 122
123] [reF poos AP2003000430-2 ACCEPTANCE TEST PROC 123
124 000 12w
124 | oo 125
126] | o000 126
127] |ooo 127
128] | ReF Jooo DS2003000430-2 DESIGN SPECIFICATION 128

SUE 5951 Power Supply Parts List
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SUE 5951 MB2003000430-2
S Qry l SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
,}Inmo [STARTT Enp|  PART NUMBER | nenr DESCRIPTION VENDOR REF DESIGNATION(S) | NO.

2000 |REF fooot SPEC/DWG/STD INoTE 200
201] | ReF |ooor COMPONENTS NOT CALLED OUT BY THEIR FIND NUMBER ON FACE|201
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS.
202} | a/r foom LECP10L9-16 MARK FIND NUMBER 8 .09 HIGH CHARACTERS (TYPEWRITER MAY|202
BE USED) AS FOLLOWS:
TOP BLOCK: UNIT TITLE
IND BLOCK: PART NUMBER
3RD’BLOCK: . SERIAL NUMBER
LTH BLOCK:  105-125VAC 47-63HZ
203 | @00 203
20u] | REF Jooo ALLOW .010 TO .0MO GAP FOR CONNECTOR FLOAT ALIGNMENT. 204
205| | a/R Jooo LECP107S HARDWARE . 208
206{ | REF |ooot INSTALL R1,2,3 USING SCREW, CENTERING WASHER, LOCK-  |206
WASHER AND’NUT FROM VERTICAL MOUNTING KIT. DISCARD
UNUSED HARDWARE .
207} | a/R Jooor MOUNT 0B AND 09, CR2,3,5, S1 USING THERMAL COMPOUND |207
FIND NO. 97.
208 | 000 208
209 | ReF {000 INSTALL FIND NO. 98 TO ALLOW FOR ADJUSTMENT BETWEEN  |200
FIND NO. 72 AND GREEN WIRE.
210 210
211| |REF [ooo WL2003000430 SEE WIRE LIST FOR LOCATION. 211
—” REF {0001 INSTALL FIND NO. 110 (TERMINAL) ON FIND NO. 212
(FUSE HOLDER) PRIOR TO INSTALLING FIND NO. 67 (russ)
INTO FUSE HOLDER.
213] | 000 213
214 |ReF jpoos |BEND LUGS 90 DEGREES, STARTING BEND .12 FPROM DIODE.  [214
CAUTION: DO NOT FRACTURE INSULATION.
215 | a/rfooor LECP1049-16 MARK FIND NUMBER 8 .09 HIGH CHARACTERS (TYPEWMRITER 215
MAY BE USED) AS FOLLOWS:
TOP BLOCK:  UNIT TITLE
IND BLOCK:  PART NUMRER
3RD BLOCK:  SERIGL NUMPFR
LTH BLOCK:  200-2u1) YAC, 4 I-53HZ
216| | a/r|o001 INSTALL FIND NUMELR 93 ON FIND NUMBERS 6 AND 7 BY 216
INSERTING IN .06 DIAMETER WOLE AND SOLDERING WITH
FIND NUMBER 118, .
217 | ooo 217
218 | ReF [o001 LOCATE AND TIE ALL WIRE BUNDLES TO PREVENT CONTACT 218
WITH HEAT SINKS AND FAN BLADES.

SUE 5951 Power Supply Parts List
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SUE 5951 MB2003000430~-2

|sl TV | SERIAL NO. “——T"CooE SPECIFICATION / WATL/NOTE(S) FIND |

';REQD STARTTEND PART NUMBER | pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
0m| a00) 0001 2001002156-1 CCA-CNT CRRD ASSY USED ON SLE 1

5950, 5951, 5952,
002 | 001| ooo1 1001004757-1 PRINTED WRG BD, (CA 2953 2
003) ] oot foons 8001800098 -1 1cP u3 (7u73) 3
aouf | no3laony SN75451p 01295 |icpP TEXAS INSTR INC U1,2,4 1
005} | 001]oom PW2-U4 OHMS 75042 RESISTOR IRC, INC R3 1,10 IS 5
oos] | oo1| ooo1 80013003 14-1 CAPACITOR €1 1,10 1S 6
on7| |ocrjooos MTAS0E25 9n201 |CAPACI TOR MALLORY CAP, CO C2 1.25 IS 7
nos| |on1|oons MTABOF 50 90201 |CAPACI TOR MALLORY CAP, CO C3 1.70 IS 8
009] |001]0001 RLL2S271G RESISTOR MIL-R-22684/L4 R38 1.0 IS b
o0} |oo2|oom 192P15392 56289 |CAPACI TOR SPRAGUE ELEC c4,6 .80 1S 10
011} | 001} oom 8001300311-2 CAPACITOR c12 .80 IS 11
012] {001 0001 1N5160 D10DE CR25 .5 1S 12
013] Fl 002 | oon 8001300017 «1 CAPACI TOR €5,14 .20 1S 13
014§ F 002{ 0001 8001300101 -1 CAPACITOR €9,10 .25 IS 14
a1s] Fl on1]ooon 80011301102 =1 CAPACITOR €7 .375 15 15
016 | on1]ooo1 1NL 734 DIODE, ZENER CR13 .5 IS 16
01 7)€f oo1{onor 8001400081 =1 TRANSFORMER T1 17
018] €| onuf 0001 8001200001 =1 TRANSISTOR 93,4,5,6 (T018) [18
ol {on2foool 2N305L TRANSISTOR 01,9 (7066) 19
20} {oor|onol 2Nu898 TRANSI STOR 02 (T1066) feo
021] {corfonol 2N5060 SCR 011 (T018) 21
022} | va3jooo1 2NS354 TRANSISTOR 07,8,10 (1018) |22
023} | 002| 0001 S2F 14099 |D1ODE SEMTECH CR10,11 ,5 IS 23
o2u] | on1looo 1IN751A DIODE, ZENER CR24 .5 IS 24
n2s] | oo1focon 1N752A DIODE, ZENER CR22 .5 1S 25
n2e] | on1]noor 1N758A DIODE, ZENER CR16 .5 IS 2€
0271 | oos|onm INBON2 DI ODE c§1¥,s1a,19.20,21 27
028 | 0o3loom 1NL735 DIONE, ZENER CR7,8,9 .5 1S 28
029] €] 06| Q00 8001100001 -1 D1 ODE CRu,5,6,14,15,17 |29
030] E{ o1} 0001 1005000837 -1 DIODE 'crszzlss 30
031} {oo1|0001 RLO7SL716 RESISTOR MIL-R-2268L4/1 R33 .5 IS 31
032] {os1]oror 3007P-1-103 80294 [RESTSTOR, PCT, ROURNS, INC R2S 32
033] | oor|ooo PW3-2 OHMS 75042 |RESISTOR IRC, INC R7 1,10 IS 33
03u] 8] 1] oom TYPE RLS-1A 01637 |RESISTOR DALE ELEC INC R18 1425 IS 34
. RLS-1A,1.5K OHMS
3 PERCENT, 1w

SUE 5951 Circuit Card Assembly, CCA Parts List
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MB2003000430-2 SUE 5951

Sham LSO e | S0F | oesomemon | erioaron/ | wanores | o
035 001 [0001 RLL42S241G RESISTOR MIL-R-22684/4 R28 1.0 IS 35
036 001 0001 RL32S102G RESISTOR MIL-R-22684/3 R6 .8 IS 36
037 01 10001 RL3251206G RESISTOR MIL-R=-22684/3 R11 .8 IS 37
038] 001 |0001 RL325152G RESISTOR MIL-R-22684/3 RS .8 1S 38
039 001 j0001 RL32S271G RESISTOR MIL-R-22684/3 R36 .8 IS 39
ou0 0N2 {0001 RL20S1206G RESISTOR MIL-R-22684/2 R8,35 .6 IS L0
ou1 005 {0001 RLO7S1026G RESISTOR MIL-R-22684/1 Rh,}§,13,16,21 L1
0u2 002 {0001 RLO7S101G RESISTOR MIL=-R-22684/1 R9,10 .5 IS L2
ou3 002 10001 RL()7S512G RESISTOR MIL-R-22684/1 R14,15 .5 IS L3
Okl 0Nt 10001 RLO7S103G RESISTOR MIL-R-22684/1 R17 .5 1S Ly
0u 5| 002|000 1 RLO7S152G RESISTOR MIL=-R-22684/1 R30,31 .5 IS Ls
0L 6| 001 10001 RLO7SL72G RESISTOR MIL-R-22684/1 R26 .5 1S L6
ou 7 002 {oom RLO7S3306 RESISTOR MIL-R-2268u4/1 R22,23 .5 IS L7
oug 0N j0001 RLO7S153G RESISTOR MIL-R-22684/1 R24 ,5 IS u8
ou9 001 0001 RLO7S621G RESISTOR MIL-R=-2268u/1 R27 .5 1S Lo
050 0Nt 10001 RLO7S301G RESISTOR MIL-R=-2268u4/1 R29 .5 IS 50
051 011 10001 RLO7S151G RESISTOR MIL-R-2268u4/1 R32 .5 IS 51
052 001 10001 RtO?SZUZG RESISTOR MIL-R-22684/1 R20 .5 IS 52
( 001 10001 RL(O7S272G RESISTOR MIL-R-22684/1 R37 .5 IS 53
054 00110001 RLO7S131G RESISTOR MIL-R-22684/1 - R34 ,5 18 sy
059 00210001 RLO7S1006 RESISTOR MIL-R-22684/1 R1,2 .5 IS 55
ose} | A/R |oonn SN6()/ SN63 _ SOLDER 01-5-571 56
057 00310001 6166B-BASE 13103 |HEAT SINKS THERMALLOY CO (T066) 57
058 000 58
(4] 0Nt 1Nn01 100-5 8289 |[RETAINER, TOROID DELRERT RLINN 59
oen REF 0001 SD2003N0N430 =1 SCHEMATIC DIAGRAM 60
nN61 003 10001 DF31A 02735 [INSULATOR, MICA RCA MAY RE FURNISHED |61

WITH 01,2,9

062 REF 0001 SD2003000430-2 SCHEMATIC DIAGRAM FZ

SUE 5951 Circuit Card Assembly, CCA Parts List
PL2001002156-1, Rev. D, Sheet 3




SUE 5951

MB2003000430-2

3] Qry | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) | FIND

IREGD [sTARTT Enp |  PART NUMBER | \pEnT DESCRIPTION VENDOR REF DESIGNATION(S) | NO.

200| |REF jooo SPEC/DWG/STD NOTES: 200

201| |REeF o001 LECP1049-17 RKING. 201

202| |RreF jooor PRINTED WIRE CIRCUITRY SHOWN IS PHYSICALLY ON 202
COMPONENT SIDE.

203| |REF [0o0Y COMPONENTS NOT CALLED OUT BY THEIR FIND NUMBER ON FACE|203
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS.

20| | REF |oom COMPONENT HEIGHT .70 MAX. 204

205| | ReF [oo01 LEAD PROTRUSION (SIDE 2) .075 MAX. HARDWARE 205
[PROTRUSION .160 MAX.

206| | ReF o001 SQUARE PAD AND/OR DOT DENOTES PIN 1 OF ICP, 206

207] | ReF 0001 SQUARE PAD DENOTES CATHODE END OF DIODE. 207

mﬁ A/R |0001 LECP107S HARDWARE 208

SUE 5951 Circuit Card Assembly, CCA Parts List
PL2001002156-1, Rev, D, Sheet 6
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SUE 5951 MB2003000430-2
S| QTY SET‘IAL Né. CODE SPECIFICATION / MATL/NOTE(S) FIND
“Y‘REQD START | END PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO.
001] | 0oo{ o001 2001002157-1 IRO-CKT CARD ASSY USED ON SUE 1
595()/5951
0o2| | oot|oo01 1001004 758-2 PRINTED WRG BD, IRO - 2
003] | ooz|ooor 1N4 720 13327 [p10DE SOLITRON CR101, CR201 3
.625 15
oos] | 002|000 IN756A DIODE, ZENER CR102, CR301 .5IS M
0os] | 0010001 1N7524 DIODE, ZENER CR202 .5 IS 5
" oos| | 002|000 IN757A DIODE, ZENER CR103, CR302 .5IS |6
007§ €| 001| 0001 8001200021~1 TRANSISTOR 0101 (T0-3) 7
oos} €] 003 ooo 80012000011 TRANSISTOR ?}8?1%?2’302 8
oo} | oo1|aoo 2N3771 04713 [TRANSISTOR MOTOROLA 0201 (T0-3) 9
oto] |oor|ooor 2N3054 TRANSI STOR 0301 (T0-66) 10
or1] | ooz {ooo RLL2SH716 RESISTOR MIL-R-22684/4  R10%,102 1.0 1S |11
o12] [001]0001 DMISF471J 72136 [CAPACITOR EL MENCO c202 .25 IS h2
013] €| 00s| 0001 8001300101 CAPACITOR C201,208,301, |13
101,704 .25 s
o] | 002|000 CMOSFD101.J03 CAPACITOR MIL-C-5/18 C102,302 .25 1S &
o1s] | 0030001 3007P-1-102 80294 |RESISTOR, VARIABLE ~ ROURNS, INC R111,215,310 15
o1e| | 0030001 CMOSFD331J07 CAPACITOR MIL-C-5/18 103,203,303 16
e | 003| 0001 UBA7723393 07263 [1cP FAIRCHILD u1,2,3 17
o | 002|000 RLO752026 RESISTOR MIL-R-22684/1  R103,302 .5 IS |18
o19] | oosfooor RLO758216 RESISTOR MIL-R-22684/1  R303,305,105, |19
109, 207,205 .51S
020} | ooufooor RLO753026 RESISTOR MIL-R-22684/1  R108,112,308,  f20
021 | oos| o001 RLO7S3016 IRESISTOR MIL-R-22684/1  R107,114,115 21
209,213, 815, 518,
315°,5 Is
o22] | oo2| oo RLO753326 RESISTOR MIL-R-22684/1  R110,309 .5 IS l22
023] | 001]{ 0001 RLO751026 RESISTOR MIL-R-22684/1  R210 .5 IS 23
o2u] | 0010001 RLO7S6816 RESISTOR MIL-R-22684/1  R211 .5 IS 24
o2s| | 001|000t RLO7S1016 RESISTOR MIL-R-22684/1  R214 .5 IS 25
026 00110001 RLE7S5271G RESISTOR MIL-R-22684/1 R304 ,5 IS 26
027] |oo1{oo01 RLO7S2416 RESISTOR MIL-R-22684/1  R307 .5 1S 27
028 | 001 0001 RLO7S3916 RESISTOR MIL-R-22684/1  R20S .S IS 28
029] | 0010001 RLO752226 RESISTOR MIL-R-22684/1  R20b4 .5 IS 29
030 00110001 RLL2S201G RESISTOR MIL-R-2768u4/4 R1O4 1,0 IS 30)
031} {002 {ooor RLU256816 RESISTOR MIL-R-220&4/4  R201,202 1.0 1S P1
032} | oou|ooor RLL252716 RESISTOR MIL-R-22684/4  R113,116,206,312 52

SUE 5951 Circuit Card Assembly,
PL2001002157-1, Rev. B,

IRO Parts List

Sheet 2




MB2003000430-2 SUE 5951

S| ary | SERIAL NO. CODE SPECIFICATION/ |  MATL/NOTE(S) | FIND
mIREQD [sTART Enp | PART NUMBER | pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
033] 001 POOY RLM2S282G ’ESIST@ MIL«R<22600 /4 R3O0t 1,0 IS N
o3u] | 002 Jooo RLL252406 RESISTOR MIL-R-22684/4  R212,216 1.0 1S |34
o3s| |oo0 35
03| | 002 jooor 495320 02735 |[INSULATOR, MICA RCA MAY BE FURNISHED| 36
WITH Q101 AND
0201
037] | a/R |ooo SN60)/ SN63 SOLDER 00-5-571 37
o3g| | ReF jooo $D2003000L30- 1 SCHEMATIC DIAGRAM 38
039| | oot |ooo DF31A 02735 [INSULATOR, MICA RCA MAY BE FURNISHED|39
WITH 0301
ouof | 003 [ooo RLO7SS5106 RESISTOR MIL-R-22684/1  R306,208,106 k0

SUF 5951 Circuit Card Assembly, IRO Parts List
PL2001002157-1, Rev. B, Sheet 3



200
201
202

203

204
205
206

207
208

209

SUE 5951

MB2003000430-2

Y SN0 | ey omnee | € | oescmeron SPEVENDOR | | ReF DESIGNATION(S) | NO.
REF 0001 SPEC/DWG/STD OTES: 200
A/R 0001 LECP1049-17 IMARKING . 201
REF j0001 ;s;[x)grco CIRCUITRY SHOWN IS PHYSICALLY ON COMPONENT 202
REF j0001 COMPONENTS NOT CALLED OUT BY THEIR FIND NUMBER ON FACE |203

OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATION.
REF (0001 COMPONENT HEIGHT .70 MAX. 204
REF (0001 SOUARE PAD AND/OR DOT DENOTES PIN 1 OF ICP, 205
REF [0001 LEAD PROTRUSION (SIDE 2) .075 MAX. HARDWARE 206
PROTRUSION .160 MAX.
REF [0001 SQUARE PAD AND/OR STRIPE DENOTES CATHODE END OF DIODE.|207
REF (0001 MAXIMUM COMPONENT CONFIGURATION DEPICTED ON FACE OF 208
DRAWING, FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST,
A/R l0001 LECP1075 HARDWARE . 209

SUE 5951 Circuit Card Assembly, IRO Parts List
PL2001002157-1, Rev, B, Sheet §
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SUE 5952 EXTERNAL POWER SUPPLY

MAINTENANCE BULLETIN M5952

INTRODUCTION

This bulletin contains general and detailed information about the SUE 5952
External Power Supply, manufactured by Lockheed Electronics Company, Inc.
SUE 5952, a self-contained power conditioning system, is designed to power
SUE computer system cohfigurations containing more than 16 SUE circuit

cards,

DESCRIPTION

Two separate power supplies are contained in the 5952: LEC part numbers
2002001206 and 2002001251, See Figures 1la, 1b, 2a, and 2b. Both supplies are
similar and differ only in output voltages and load currents delivered to the
computer system. Type 2002001206 supplies +5 volts at 50 amperes and

=15 volts at 5 amperes; type 2002001251 supplies +15 volts at 25 amperes.

Both power supplies plug into a SUE 7905 Card Guide Frame that forms the 5952
chassis. The chassis dimensions are 7-inches high, 17-inches wide and
18-inches deep. The 5952 weighs approximately 50 pounds. With a fan pack
assembly attached to the bottom, the 5952 assembly is 8-3/4 inches high and

weighs approximately 63 pounds.

Each of the two power supplies is protected by a 10-ampere fuse (3AB-10)
mounted in each respective front panel. A Light Emitting Diode (LED), visible
through the POWER ON opening in each front panel, lights when ac power is
applied.

Line power of 105-125 volts, 47-63 Hz, is applied through a 15-foot, 12 AWG,
Type S, 3-conductor cable containing a three-prong, right-angle plug (P4)
(NEMA 5-20P). See Figure 1b, Through this cable, ac power is connected
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Figure la. SUE 5952 Power Supply, Front View
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Figure 1b. SUE 5952 Power Supply With Subassemblies Removed
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Figure 2a. SUE 5952 Power Supply, Rear View
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Figure 2b. Power Supply Interconnections and 5952 Outputs
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to the Power Contactor Assembly attached to the rear of the 5952. The power
contactor assembly contains a power control relay and three convenience ac
outlets. Each power supply is plugged into one of the receptacles. The third
receptacle can be used to power the fan pack. The relay in the power contactor
assembly is actuated through another ac plug (P5) (Figure 2a) that can be plugged
into the SUE 2201 or 2202 Keylock Power Distribution Unit so that input ac power
can be turned on and off through a keylock switch.

Power consumption of the 5952 at the following levels, for outputs specified, is:

Type 2002001206 Type 2002001251
Ac Line I;,, (amperes) P;, (watts) I, (amperes) Pjp (watts)
105v 8.6 760 8.9 820
115v 8.1 780 8.4 840
125v 7.8 800 8.2 860

INSTALLATION CONSIDERATIONS

SUE 5952 is designed for installation in a SUE cabinet or any standard 19-inch
rack. A SUE 7921 Six Fan Pack Assembly, attached to the bottom of the 5952
chassis, is required for cooling. Complete with fan-pack, the 5952 rests on
chassis support angles mounted inside the cabinet on the left- and right-hand

sides. Normally, the power supply is placed above the computer chassis in the

cabinet.

With all power to the cabinet off, install the 5952 as follows:

a. Install a SUE 7946 chassis support angle kit (LEC part number
2002001429) in the desired location in the cabinet. The kit contains
two support angles and mounting hardware.

5952 {_C’h;‘./s:s] B 5952 ﬁ:;i\s/-]

Chassis Chassis
Support Angles Support Angles

~~___ Cabinet \Cabinet o

Support Support

Method A Method B (Optional)

b. Place the 5952 chassis, with fan pack, onto the support angles and
secure the assembly by fastening two machine screws through each
mounting flange at the rear of the 5952 chassis.
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c. Connect eight solderless electrical leads, supplied with the 5952,
between the terminal board on the INFIBUS (computer chassis) and
terminal board TB1 on the 5952 as follows:

SUE Computer Voltage

Power Supply 5952 INFIBUS or Signal
TB1-1 J3-1 +15 V
TB1-2 J3-2 PWST
TB1-3 J3-3 LFRQ
TB1-4 J3-4 +5V
TB1-5 J3-5 +HV
TB1-6 J3-6 Common

Ground
TB1-7 J3-7 Common
Ground
TB1-8 J3-8 -15Vv
d. Insert power control plug P5 (Figure 2a) into one of the receptacles in

the SUE Power Distribution Unit or other switch-controlled outlet in
the cabinet.

e. Assure that the respective power plugs attached to each power supply
in the 5952, and the plug for the fan pack, are inserted into the
Power Contactor Assembly receptacles. Also assure that the
respective chassis ground wires are connected to their respective
ground terminals.

REMOVAL AND REPLACEMENT OF POWER SUPPLIES
Both power supplies in the 5952 can be removed from the chassis in the following
manner:

a. Disconnect the respective three-prong plug from the receptacle on the
power contactor assembly.

b. Disconnect the ground lead attached to the respective line cord.

c. With a cross-head screwdriver, loosen the holding screw (Figure 2a)
that secures the disconnect block assembly.

d. Gently pull on the front of the power supply to disengage the disconnect
block and slide the power supply out of the 5952 chassis while guiding
the line cord and ground lead through their access.

Reverse the procedures in the above steps to replace the power supplies in the

5952 chassis.
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POWER SUPPLY CIRCUITS

Circuit components in each of the two power supplies are contained on the

respective power supply chassis and on two printed wiring circuit cards:
Converter and Control Assembly (CCA) and Inverter Regulator Output (IRO).
Simplified schematic and timing diagrams are shown throughout the descriptions
that follow. Detailed schematic diagrams (SD2002001206 and SD2002001251) for

each power supply are located near the end of this bulletin.

GENERAL CIRCUIT DESCRIPTION (See Figures 3a and 3b)

Each power supply consists of an ac to dc rectifying circuit that drives an
inverter operating at approximately 10 KHz. Output from the inverter provides
ac power to three functionally -independent regulated dc output sources.

Type 2002001206 delivers +5 volts at 50 amperes and -15 volts at 5 amperes.
Type 2002001251 delivers +15 volts at 25 amperes. Each series-regulator type
output circuit is composed of a pass-transistor stage and a section éontaining
output-voltage monitoring, and a reference and feedback amplifier connected in
a closed loop arrangement so that regulated output voltages are maintained over
a specified load-current range. Each output is adjustable by a screwdriver

- control.

Each of the three output circuits has overload/short-circuit current protection
in the form of fold-back limiting whereby, during an overload, load current is
reduced to a small fraction of its maximum value. In addition, each output
circuit contains overvoltage protection circuitry that activates a thyristor (SCR),
when energized. When the SCR is activated, an internally-used reference
voltage is removed, and with it, the base drive to the transistor inverter stage.
Both power supplies are shut down as a result, because they track each other

through gating.

Input voltage is stepped down via an auxiliary transformer in each supply
operating at 50/60 Hz line frequency. The stepped-down voltage is supplied
after rectification to a coarse-regulated, fixed-output, voltage-type series

regulator that produces an internally-used reference voltage.
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Inverter-transformer outputs are line-regulated. Line regulation is accom-
plished by controlling the base-drive current of the inverter transistors, e.g.,
an increase in line voltage results in these transistors conducting for a shorter
length-of-time. Control circuitry to drive the inverter stage consists of multi-
vibrator, line-voltage sensing, flip-flop, and inverter base-drive circuits.
Integrated circuits and discrete components are used to perform the various

functions.

A thermostat in the power supply serves a dual purpose:
1. Operating ambient temperature is monitored continuously. When

excessive temperatures occur, both power supplies are shut down.

2. Case temperature of most pass transistors (being critical items) is
also monitored continuously. Thus, the thermostat protects power
supply circuits and also protects system operation during any

component malfunction.

Reverse diodes across each series regulator output prevent polarity reversal

from exceeding approximately two volts.

Line failure logic pulses (PWST) and a line frequency signal (LFRQ) are
generated for use by the SUE Bus Control Unit (BCU). PWST pulses provide
early warning signals for the BCU if line voltage drops below a threshold level.
PWST signals cause a priority interrupt to the highest program level so that a
data protectioni seduence can be performed before dc power fails. Circuitry for

signal LFRQ provides pulses at the ac line frequency as required by the user.

DETAILED CIRCUIT DESCRIPTION
Detailed descriptions of major power supply circuits are contained in the
following subparagraphs. Partial circuit illustrations are provided. Wherc

circuits are functionally identical, only one illustration is shown.

INPUT LINE FILTER. - A symmetrical T-type filter reduces voltage spikes and

noise signals generated in the power supply during the switching process in the
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Power Inverter stage. These voltage spikes and noise signals are reduced to an

acceptable level before entering the ac power lines.

FULL-WAVE BRIDGE RECTIFIER. - A conventional full-wave bridge rectifier
converts 115-volt 60 Hz line power into an unregulated dc voltage which activates

the power inverter.

SURGE-CURRENT LIMITER. - Power resistors R0l and R02 limit surge
currents into the power supply ac input. To minimize power dissipation of
resistor R02 during steady-state, a thyristor (SCR) is connected in parallel with
this resistor. A resistor-capacitor type network forms a part of the thyristor
gate circuit and retards firing of Q05 until the inrush current magnitude has
reached a safe value. The input circuit preceding the power inverter stage is

shown in Figure 4.

INDICATING LIGHT. - Light Emitting Diodes (LEDs) that illuminate when the
supply is energized, can be observed through a hole in the panel on the front

of each power supply. The LEDs no longer light when ac power is removed.

POWER INVERTER. - The power inverter is an oscillator operating in a quasi
square-wave mode whereby the unregulated dc input voltage is converted into
three ac voltages (Figures 5a and 5b). Square-wave generation is accomplished
by transistor pairs Q01-Q02 and Q03-Q04 connected in parallel to accommodate
input-current requirements under maximum load-current conditions. Emitter

resistors R13 and R14 are equalizing resistors for these transistor pairs.

Switching action of the inverter transistors occurs in the following manner.
Rectified and filtered line voltage is applied between the center tap of trans-
former T01 primary and the common node of resistors R13 and R14. When base
current is supplied to one of the two transistor pairs, that particular pair is
driven into saturation and the other pair to the cutoff state. When Q01-Q02 are
driven into saturation, the voltage at A is approximately at ground potential

(Figure 5). Since the voltage between A and B is the dc input voltage, the voltage
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at C with respect to A is twice the input wltage because of autotransformer
action of T01. A reverse voltage is applied across transistor pair Q03-Q04 as
a result. While transistor pair Q01-Q02 éonducts, input power is transferred
from primary to secondary windings. Removal of base-drive current to Q01-
Q02 causes both transistors to become cutoff and since temporarily base drive
has not been supplied to transistor pair Q03-Q04, there is no transfer of input

power from primary to secondary windings of transformer TO01.

Various waveforms for the power inverter stage are shown in Figure 6. These
waveforms indicate that at different time intervals, a similar action occurs when
transistor pair Q03-Q04 receives base-drive current from current transformer
T1 (on the CCA card), and consequently saturates. Again, input power is
transferred from primary to secondary windings whereby transistor pair Q01-Q02
is held at cutoff. A slightly negative emitter-to-base voltage applied to any
transistor pair in cutoff, assures no collector-current flow through that pair.
This voltage is derived from the resiétor-capacitor combination (R3-C1) in the

base-drive circuit.

ASTABLE MULTIVIBRATOR. - Circuitry for the 20 KHz clock (50-microsecond
cycle time) is shown in Figure 7. Selection of the R~C timing circuits is such
that transistors Q4 and Q5 conduct successively for time intervals of 40 micro-

seconds and 10 microseconds, respectively.

Operating voltage for this circuit is derived from an internally-used series

regulator (transistor Q9 and associated zener diode CR22).

Astable multivibrator detailed operation can be explained by examining details
occurring during any one cycle. For example, if action is stopped when Q5 is
held conducting by current through R14, and Q4 is held non-conducting by a
reverse bias voltage from C5, the waveforms at various points in the circuit
are as shown at Reference Time A in Figure 8. Capacitors C4 and C5 charge to
the voltage across them. Different values for C4 and C5 cause non-equal time

intervals during which these capacitors are charged or discharged. For correct
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operation, capacitor C4 must be fully charged before any change of state

occurs. C4 charges through the parallel resistance of R13 and Q3. A voltage

of Vg, - vVQ is developed across C4. During this time, capacitor C5 also
Q3E S5E

charges to a voltage of Vppp - VeER As soon as C5 charges sufficiently

to forward-bias Q4, Q4 starts condu?fi:; ':nd thereby brings the Q4 collector
voltage down. This voltage drop is coupled through C4 to Q5 and begins to stop
conduction of Q5. Consequently, the collector voltage of Q5 rises, and the
change is coupled through C5 to the base of Q4 aiding Q4 conduction. This
process is regenerative and proceeds rapidly until Q4 conducts and Q5 is non-
conducting. Initial conditions again exist but the states of both transistors have

interchanged. Transistor Q3 has one function, to act as a pulse-sharpener for

pulses generated at the collector of transistor Q4.

LINE REGULATOR. - Figure 9 shows the line regulator circuit which basically
consists of a differential amplifier. The base of transistor Q7 is held constant
and the base of transistor Q8 is connected to a voltage divider network thereby
sampling a portion of one of the secondary winding voltages of the power inverter

transformer.

Operation of this circuit is such that for an increase in line voltage,(i.e., an
increase in output voltage of the power inverter transformer), transistor Q8
drive voltage decreases while the collector current of Q7 increases. This
condition alters the time constant of the R17-C6 combination and thus the rate
of rise in voltage at the base of Q6. This result is demonstrated in Figure 10
where reference time A is shifted so that a steeper slope occurs, i.e., the

forward biasing of transistor Q6 pase occurs at an earlier time.

FLIP-FLOP. - Signals from the astable multivibrator and from the line
regulator are supplied to a J-K flip-flop (U3 in Figure 11) to generate comple-
mentary pulses that are coupled via driver stages Ul and U2 to current trans-
former T1. Figure 1l shows in detail the waveforms at various nodes. Mixing
line regulator output signals and flip-flop output signals causes the generation

of two complementary trains of pulses of variable pulse width but at a constant
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repetition rate. An increase in line voltage causes narrower complementary

pulses to be supplied to the T1 current transformer.

SERVICE REGULATOR (INTERNALLY-USED REFERENCE VOLTAGE AND
VOLTAGE-TO-CONSTANT-CURRENT CONVERTER). - Auxiliary transformer
TO02 steps down line voltage to furnish power, after rectification, to a coarse-
regulated series regulator with fixed output (Figure 12). One of various
functions of this reference voltage is to supply a bias voltage for a constant-
current circuit supplying base-drive current (transistors Q1 and Q2 plus
associated bias networks) via a center-tapped current transformer to the power
inverter transistors. On-and-off timing of this constant current is controlled

by driver stages Ul and U2.

RECTIFIER AND INPUT CHOKE FILTER STAGES (TO THE OUTPUT
REGULATORS). - Input power to each of the three regulator circuits is obtained
from separate secondary windings of the power inverter transformer. These
voltages are rectified, filtered, and are line-regulated, thereby reducing the

number of pass transistors required in the series-regulator circuits.

REGULATORS AND PASS ELEMENTS (OUTPUT REGULATORS). - Each series
regulator consists of a power amplifier stage (one or more pass transistors
with their associated Darlington circuit) and a feedback loop (Figure 13).

Except for voltage and current-handling capacity, all regulators are functionally
identical. Where, to meet current requirements, more than one pass transistor
is used, all are connected in parallel. In the feedback loop, part of the output
voltage is compared with a stablc reference voltage by a differential amplifier.
Any difference in conduction detected by this comparator circuit, because of line
and load variations, causes amplifiers to react and the pass transistor(s) to
vary accordingly. This condition continues until the unbalanced input to the
comparator stage is restored to the original balanced state. A combination of
discrete components and an integrated circuit assures stable operation through-

out a fairly wide temperature range.
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Figure 13. Regulator and Current Limiter Circuit (Typical)
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OVERLOAD AND SHORT-CIRCUIT PROTECTION. - Overload and short-circuit
protection for the output stage is an inherent feature built into the integrated
circuit used in each series regulator. The protection is accomplished with
foldback techniques. If the delivered load current exceeds a pre-set level,
base current to the pass transistor stage is shunted away reducing base drive.
This causes the output voltage to decrease with a simultaneous reduction in

load current. See Figure 14.

Excessive heat dissipation in the pass transistors is prevented by a thermostat.
See Figure 15. When the thermostat contacts close, gate current is supplied to
thyristor Q11 through transistor stage Q10. Firing of the thyristor causes the
internally-used reference voltage to collapse which eliminates the base drive
current supply to the inverter transistors. This action shuts down both power

supplies because this sensing circuit is OR-gated in both supplies.

The -15 volt dc pass transistor in power supply 2002001206 is provided with
an adequate heat sink because it is mounted on the chassis. Therefore,
additional protection against excessive heat dissipation in this pass transistor

is not required.

OVERVOLTAGE PROTECTION. - Overvoltage protection at the output of each

series regulator consists of a simple threshold voltage detector made up of one
or more (output voltage sensing) zener diodes and an amplifier. See Figure 15.
Excessive output voltage activates this circuit and fires thyristor Q11, thereby

shutting down their power conditioning system.

LINE FAIL DETECTION. - Line-failure detection circuitry provides a series
of positive pulses to the bus controller unit when line voltage becomes less than
the threshold level (Figure 16). Input signals to integrated-circuit flip-flop U3
and signals from the succeeding U4 output-driver stage are illustrated in
Figure 16. Continued decrease in the line voltage causes collapse of all
voltages in the power supply and, consequently, of this line fail signal. Any

increase in line voltage above this threshold removes these line-fail pulses.
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28

LINE FREQUENCY SIGNAL. - The line-frequency signal circuit provides one
positive pulse for each full cycle of the line voltage. This is accomplished by
connecting a resistor network across part of the full-wave bridge at the output
of auxiliary transformer T02. Figure 17 shows this circuit and the waveform

of pulses obtained.

TO SERIES
REGULATOR

AUXILIARY -COARSE REGULATED
TRANSFORMER

TO02

DISCONNECT BLOCK
/TERMINAL P1-3
—» PWST

SIGNAL GND

g >

R33
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| |
p————16.6 MS———=|

|
I
|
LINE :
VOLTAGE,

LINE
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Figure 17, Line-Frequency Circuit and Signal

Aug 74



SUE 5952 MB2003000447-1

-

V MAINTENANCE

GENERAL

The SUE 5952 Power Supply is designed for unattended operation without
routine preventive maintenance. Thus, paragraphs following contain only
corrective maintenance information, i.e., calibration and testing, trouble

analysis, and repair techniques.

RECOMMENDED TEST EQUIPMENT. - Table 1 contains a list of test equip-

ment recommended for power supply maintenance. Equivalent equipment can

be used.
Table 1. Recommended Test Equipment
Equipment Manufacturer Model
DC Ammeter Weston 50 amp 931
™ Multimeter Simpson 270
| Digital Voltmeter Non-Linear Systems LX-2
Variable Auto-Transformer General Radio W 20
Oscilloscope Tektronix 545A
Preamplifier Tektronix CA
Variable Loads Litton (Dynaload) 541900
Resistor, 1000 ohms, 1/4 W - -
Zener Diode Type INT751A - -

A= 4
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CALIBRATION AND TESTING

NOTE

Calibration and testing of each power supply

must be performed normally with the power

supply disconnected. Thus, unless a substitute
power supply is available, the computer system

must be non-operational during calibration and

testing.

SUE 5952

OVERVOLTAGE THRESHOLD TEST. - Overvoltage threshold test must

precede the output voltage adjustments.

Refer to Table 2 and proceed as

follows:

Step 1: Disconnect line cord from ac power.

Step 2: Connect digital voltmeter test leads to appropriate output
terminals per Table 2.

Step 3: Verify that all outputs are unloaded.

Step 4: Connect line cord to ac power and turn the appropriate output
voltage adjustment potentiometer, per Table 2, counterclock-
wise until the output voltage drops suddenly to a very low value
and the power supply shuts down.

Table 2. SUE 5952 Overvoltage Threshold Check

Power Nominal Overvoltage | Output Voltage

Supply Output Voltage Test Points* Threshold Adjustment
Potentiometer

2002001206 + 5.00V Pl1-4 1 6,2+0.4V R215 (IRO)
2002001206 -15.00V P1-8 -17.5+0.7V R310 (IRO)
2002001251 +15. 00V P1-1 +17.5£0.7V R111 (IRO)

*NOTE: Connect voltmeter return to P1-6 (common ground).

30
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Step 5: Turn the output voltage adjustment potentiometer several turns
clockwise.
Step 6: Disconnect and reconnect the line cord from/to the ac power.

Step 7: Set output voltage to nominal value with output voltage adjust-

ment potentiometer.

Step 8: Repeat steps 4 through 7 to check each overvoltage detection

circuit.

OUTPUT VOLTAGE ADJUSTMENT TO NOMINAL. - Output voltages can be

adjusted under no-load conditions. Proceed as follows:

Step 1: Connect digital voltmeter test leads to the appropriate output

terminals per Table 3.
Step 2: Connect line cord to ac power.

Step 3: Verify that each outpit voltage is per Table 3; adjust appropriate

potentiometer to obtain nominal output setting as required.

NOTE

In this procedure, do not exceed threshold over-
voltage. If regulator output decreases suddenly
during this adjustment because of an overvoltage
condition, disconnect power supply from ac power,
turn applicable potentiometer slightly clockwise and

attempt readjustment.

CURRENT LIMITER TEST. - Proceed as follows:
Step 1: Disconnect line cord from ac power.

Step 2: Connect digital voltmeter test leads to appropriate output

terminals pér Table 4.

sy
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Table 3. SUE 5952 Qutput Voltage Adjustment to Nominal

Power Nominal Test Acceptable Outp.ut Voltage
Supply Output Points* Output Adjustment

Voltage Voltage Potentiometer
2002001206 + 5.00V Pl1-4 + 4.95 to + 5.05V R215 (IRO)
2002001206 -15. 00V P1-8 -14.85 to -15.15V R310 (IRO)
2002001251 +15. 00V P1-1 +14. 85 to +15. 156V R111 (IRO)

*NOTE: Connect voltmeter return to P1-6 (common ground).

Step 3:

Connect variable loadbank to same terminals per Table 4. Set

loadbank to obtain a current flow below rated output capacity for

the particular regulator output under test so that less than maxi-

mum load current is drawn.

Step 4: Connect line cord to ac power.
Table 4. SUE 5952 Current-Limiter Check
Power Nominal Voltage Acceptable Start of
Suppl Output Test Current Limitin,
PRy Voltage Point* g
2002001206 + 5.0V Pl1-4 62.0 £ 7.0 amperes with short-
circuit current at 15.0 + 4.0
amperes
2002001206 -15.0V P1-8 6.0 + 0.6 amperes with short-
circuit current at 0.9 + 0.4
amperes
2002001251 | +15.0V P1-1 35.0 + 6.0 amperes with short-
circuit current at 5.0 + 2.0
amperes
*NOTE: Connect voltmeter return to P1-6 (common ground).

Step 5:

Step 6:

32

Increase the variable load until current limiting occurs per

Table 4.

Repeat all steps for all current limiters.
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LINE FAIL PULSES TEST, POWER SUPPLY 2002001206. - Proceed as follows:
Step 1: Disconnect line cord from ac power.

Step 2: Connect one resistor, 1000 ohm, 1/4W, to terminals P1-2 and
P1-4 of disconnect block P1. Connect oscilloscope to terminals

P1-2 and P1-6 of disconnect block.
Step 3: Verify that all outputs of the power supply are unloaded.

Step 4: Connect power supply to variable autotransformer and variable

autotransformer to ac power.

Step 5: Increase autotransformer voltage until nominal ac voltage is

obtained.

Step 6: Sync oscilloscope by connecting TRIGGER INPUT to terminal

marked TP 1 on CCA printed circuit card.

Step 7: Decrease power supply input voltage until a train of pulses is

observed. Verify that these pulses appear when an input voltage

of 72 + 8 volts, 60 Hz occurs and disappear above this threshold

level. Verify that these pulses have the following waveform:

5.0V TYPICAL

ZERO

T1 = T2 = 46 to 58 MICROSECONDS
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Alternate Method

If no variable autotransformer is available, this particular test can be accom-
plished by disconnecting the power supply line cord from ac power and observing

the momentary oscilloscope display of the Line Fail pulses.

LINE FAIL PULSES TEST, POWER SUPPLY 2002001251. - Proceed as follows:
Step 1: Disconnect line cord from ac power.

Step 2: Connect one resistor, 1000 ohm, 1/4W, to terminals P1-1 and
P1-2 of disconnect block P1; and connect one zener diode, type
IN751A between terminals P1-2 and P1-6 of disconnect block
P1l. Connect oscilloscope to terminals P1-2 and P1-6 of the

disconnect block. See sketch.

I
: OSCILLOSCOPE
| 1000 OHM
POWER | 2 - T
SUPPLY : r ZENER DIODE
2002001251 | IN751A

| ¢ L =
|
|

Step 3: Verify that all outputs of the power supply are unloaded.

Step 4: Connect the power supply to the variable autotransformer and
connect the autotransformer to ac power. Increase the auto-

transformer voltage until nominal ac voltage is obtained.

Step 5: Sync oscilloscope by connecting TRIGGER INPUT to terminal
marked TP 1 on CCA printed circuit card.

Step 6: Decrease power supply input voltage until a train of pulses is

observed. These pulses appear when an input voltage of
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72 + 8 volts, 60 Hz and disappears above this threshold level.

Verify that these pulses have the following waveform:

T

5.0V TYPICAL

ZERO | ___l___
I

T1 = T2 = 46 to 58 MICROSECONDS

Alternate Method

If no variable autotransformer is available, this particular test can be accom-
plished by disconnecting the power supply line cord from ac power and observing

the momentary oscilloscope display of the Line Fail pulses.

LINE FREQUENCY SIGNAL TEST. - Proceed as follows:
Step 1: Connect line cord to ac power.

Step 2: Connect oscilloscope input leads to terminals P1-3 and P1-6

(common ground) of disconnect block P1.

Step 3: Verify that a train of pulses occurs at the specific time intervals
indicated. The following waveform is typical for each of these

pulses.

— — ——

T1 = 8.2 MILLISECONDS
T2 = 16.6 MILLISECONDS

3.3+0,4V
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TROUBLE ANALYSIS

When a malfunction occurs, systematically examine the fuse, primary power
lines, and external wiring before performing trouble analysis. Usually, power
supply malfunctions can be traced to simple causes such as loose supply-load con-

nections or accidental short circuit between lead connections on a terminal strip.

During detailed trouble analysis, refer to schematic diagrams SD2002001206

~and SD2002001251. Typical malfunction symptoms are listed in Power Supply

Trouble Analysis Guide, Table 5.

Table 5. Power Supply Trouble-Analysis Guide

Symptom Possible Cause Corrective Action

1. Power supply No input power Check for input power
inoperative presence.

Fuse F01 open Check fuse and replace
as required.

Defective Power Check and replace as

Inverter tran- required.

sistors (open)

Overvoltage Turn all output voltage-

protection SCR adjust potentiometers

fired fully clockwise. Remove
press-on terminal from
pin 10 on CCA card. Find
malfunctioning series
regulator and isolate
problem.

Closed thermostat Disconnect thermostat
ground connection.

2, No output Short circuit in any With ac power off, checl
voltage from regulated power for shorted or open powei
any regulator source transistors. Check
(0 volt) integrated circuit in feed-

back loop. Replace any
out-of-tolerance
semiconductor.

36

Aug 7




SUE 5952

MB2003000447-1

Table 5. Power Supply Trouble-Analysis Guide (continued)

Symptom Possible Cause Corrective Action
2. No output Short in primary Shorted filter capacitor.
voltage from circuit with FO1 Replace input filter
any regulator fuse open capacitor and check input
(0 volt) rectifier bridge assembly.
(continued)
Shorted rectifier assembly
in transformer secondary.
Replace shorted rectifier
assembly (check filter
capacitor charging voltage).
3. Very low Shorted reverse- Disconnect ac power and
voltage at polarity protection check for short with ohm-
output of any diode meter. Replace when
regulator damaged. Check out all
(2 volts or active components of the
less) regulator.
4. Output voltage Partial overload Remove partial overload.
from any causing current
regulator is limiting.
below regula-
tion band. Associated regulator | Analyze malfunctions of
circuit defective. associated regulator.
5. Output voltage Improper output Re-calibrate output
from any voltage adjustment. voltage.
regulator above
regulation band. | Associated regulator | Analyze malfunctions of
circuit (IRO) regulator.
defective.
6. Output voltage Damaged output Replace damaged
from a voltage adjustment potentiometer.
regulator cannot | potentiometer.
be adjusted.
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Table 5. Power Supply Trouble-Analysis Guide (continued)
Symptom Possible Cause Corrective Action
7. High ripple Output slightly Check the current limiter
from any overloaded and setting per Table 4.
regulator output.| current limiter is
beginning to Setting of input voltage
function. levels of series regulator

circuits too low. Increase
by turning potentiometer
R25 on CCA card.

8. LED does not Inoperative Replace damaged LED.
light
9. Improper line CCA card circuit Check out circuit
fail pulses failure thoroughly and correct the
faults.

10. Improper line CCA circuit card Check out circuit
frequency failure. thoroughly and correct the
signal . faults.

WARNING

DC VOLTAGES TO 300 VOLTS AND AC VOLTAGES
TO 115 VOLTS ARE USED IN THE POWER SUPPLY.
THESE VOLTAGES EXIST WITH HIGH CURRENT
CAPABILITY AND ARE HAZARDOUS TO LIFE.
BEFORE ATTEMPTING TO REMOVE OR REPLACE
ANY POWER SUPPLY COMPONENT, DISCONNECT
POWER SUPPLY FROM AC POWER SOURCE.

HEAT SINKS AND CHASSIS OPERATE AT FAIRLY
HIGH TEMPERATURES, RETAINING HEAT FOR
SOME TIME AFTER EQUIPMENT IS TURNED OFF.
ALLOW AMPLE TIME FOR COOLING AFTER THE
POWER IS OFF, BEFORE MAKING CONTACT WITH
- COMPONENTS.
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REPAIR TECHNIQUES

The following techniques are recommended when making repairs.

a. When unsoldering components from a circuit board, never pry or
force the part loose; unsolder the component by using the wicking
process described below if no vacuum solder removal tool is

available.

Step 1: Select a 3/16-inch tinned -copper braid for use as a wick,
If braid is not available, select AWG No. 14 or No. 16

stranded wire with 1/2-inch of insulation removed.
Step 2: Dip the wick in liquid rosin flux.

Step 3: Place the wick onto the soldered connection and apply

soldering iron to the wick.

Step 4: When sufficient amount of solder flows onto the wick and

frees the component, simultaneously remove iron and wick.

b. Always use a heat sink when soldering transistors; a transistor pad
with mounting feet is an effective heat sink. Pliers holding the lead

being soldered also provide an excellent heat sink.

NOTE
Thermal compound should be applied when

replacing some transistors and components.
For a list of these components, refer to
note 207 on sheet 10 of parts list PL2002001206
and PL2002001251 that follow in this bulletin,
c.  Broken or damaged printed circuitry can be repaired by tinning a
piece of uninsulated wire. Then, holding the wire in place along

the damaged printed circuit, flow a little solder along the length of

the wire.
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CHECKING SEMICONDUCTORS AND CAPACITORS. - Disconnect line cord
~from ac power source. Check any transistor with an in-circuit transistor
checker. If no checker is available, transistors can be checked with an
ohmmeter that has a highly-limited current capability. Observe proper
polarity for PNP or NPN to avoid error in measurement. Forward transistor
resistance is low but never zero; backward resistance is always higher than
the forward resistance. Likewise, check forward and backward resistance of

diodes with a multimeter.

Replacement of one part does not always eliminate the malfunction. For example,
failure of one transistor can cause other transistors to fail. Replacing only one
transistor and then reapplying power before checking for additional faulty com-

ponents can cause damage to the replaced component.

NOTE

Leakage resistance indicated by a simple
resistance check of a capacitor is not always
an indication of a faulty capacitor. In most
instances the capacitors are shunted with
resistances, some of which have low values.
Only a complete short is a true indication of
a shorted capacitor. A charge-discharge test
is a valid method to check filter capacitors.
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DRAWINGS AND PARTS LISTS

Following are the drawings and parts lists included in this bulletin,

Drawing or Parts List

Power Supply, 5952 Assembly

Power Supply, 5952 Parts List

Power Contactor Assembly
Power Contactor Parts List

Power Supply, Dual Output +5V, =15V
Schematic Diagram

Power Supply, Dual Output, Assembly
Power Supply, Dual Output, Parts List

Power Supply, Single Output +15V
Schematic Diagram

Power Supply, Single Output, Assembly
Power Supply, Single Output, Parts List
Circuit Card Assembly, CCA
Circuit Card Assem'bly, CCA Parts List
Circuit Card Assembly, IRO

Circuit Card Assembly, IRO Parts List
+5V, -15V Supply

Circuit Card Assembly, IRO Parts List
+15V Supply

Assembly, Fan Pack 7921
Assembly, Fan Pack, Parts List
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Drawing Number

2003000447
PL2003000447-1
2002001308
PL2002001308-1

SD2002001206
2002001206
PL2002001206-1

SD2002001251
2002001251
PL2002001251-1
2001002156
PL2001002156-1
2001002157

PL2001002157-2

PL2001002157-3

2002001148-2
P1.2002001148-2

Sheets
2 thru 6
7,8,11
2,3

4,5

: m
1

2 thru 5, 10

1

1

2 thru 5, 10
1

2,3,6

1

4,5

6,7,8
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-1’ Fl 003 J0001 9003400421-12 [WIRE, STRANDED 20AWG WHITE 20
| APPROX FT REQD
021} F| 001 {0001 i 1005000787=1 TERMINAL, RE CPT, TAB 22/18AWG .250TAB|21
; , RED
! i
el oot joear TYFE £ 78189 INUT. LOCK [6-32) SHAKE PROOF 511-161800-C0- |22
: 0251-0551
| :
g
a ;
p !
2 ;
= !
e | |
{
2 |
4
3
Z
S

LECW 264 (JAN 70) K&E




v

200
201
202
203
204

2005

CONFORMS TO MIL-STD-100

@?} A 14715 | PL 2003000447 C
LOCKHEED ELECTRONICS COMPANY

L0S ANGELES, CALIFORNIA sa0z2 | SIZE [CODE IDENTSHEET 11 RE

Ve e eae | PART Nuser [ 29%€ | pscRiprion STEVENDOR | REF DESIGNATION(S) | NO.
REF {0001 SPEC/DWG/STD NOTES: 200
A/R |0001 LECP1049-18 MARKING (IDENTIFY). 201
A/R (0001 LECP1049-11/12 MARKING. 202
A/R {0001 LECP1075 MARDWARE . 203
REF (0001 INSTALL PER LECP1075 NO. 6 TYPE H USING FIND NO. 14 204

AS SHOWN.

'REF 0001 TO BE SUPPLIED AS LOOSE PARTS FOR USE ON NEXT ASSY. 205
REF |0001 REMOVE AND DISCARD THIS PIN. 206

LECW 264 (JAN 70) K&E




=

/—@m

2REQD

_—NO0.6 TYPE H

NO.© TNPE C
/7 REQD - BOTH ENDS

/“@ /-@:) PA.

9§ T

1T
<—f— 14FT £ 6.00———>

NO.o TYPEH A -
2REQD o \-No.b TYPE W
2 ET
+ 3.0IN
Y ~(9) P35
~| SHOWN ()20
-2 ONUY
SIZE {CODE IDENT NO. ,. REV
A 14715 | 20072001208 | c
SCALE NOME [sHEET 2

LECW 2341 K&E 2-70




- | WIRE LIST
V:IISE FROM TO COLOR| SIZE FUNCTION TERMINATION
\ Ol K\-5 BLK | 14 FIND NG 7
2 A\ Kl-& WHT | 14 FIND NO. 7
3 3\ GND GRN | 14 cIND NO |5
4 Pa Ki-4 WHT| 12 FIND NO. 14
5 | P4 KI-2 BLK | 12 FIND NO. 14
© P& GND GRN | 12 EIND NO. 14
7 | PS5 KI =1 BLK |18 FIND NO. 8
B | P5 Ki-72 WHT [ 1& FIND NO. 8
S PS GND GRN | 18 FIND NO. ©
-2 WIRE LIST
| J! KI-5 BLK | ‘G EIND NO. 7
2 JI K -G WHT | |6 EIND No. 7
3 JI QND GRY | 16 FIND NO. IS |
4 P4 Kl -4 WHT | 12 FIND NO, |14
S P4 Ki-2 BLK | 2 FIND NO. |4
G P4 GND QR EIND NO. 14
=7 Ps K- BLK | | FIND NO. &
8 PS A WHT | 18 FIND NO, 8
3 Ps GND GRN| 1% FIND NO. @ |
SIZE |CODE IDENT NO. REV
A 14715 | 2002001203 C
| SHEET =

Form E



A4 R

JNH ' , *

| FREPARED  J. RARF O naTe £/°7 P TEC
- 1L E c I 1R.-
CHK 4 fnt DATE Afre/7+ —_— A (14715 | PL 2w 13081 | C
| , . LOCKHEED ELECTRONICS COMPANY
ENGR /¢ DATE [71./21 ~ " [ATA PROBUCTS D:VISION ;
PROYENGR—77) Jecccan- DATE /0/4/2+|  LOS ANGELES, CALIFORNIA 90040 | S'ZE [CODE IDENT/SHEET & REV
S| QTY | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
BY‘REQD START] END PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO.
001 000 {0001 20002001308-1 POWER CONTATTOR ASSY USED ON SUE 5952 |1
002 00110001 1001005197-1 COVER, CONTA(ETOR : 2
003 001 {0001 75-905 80089 |[RELAY RBM CONTROLS K1 3
noy noYoom 30188 220012 [POWER CABLE WABER 12AWG TYPE S RT |u
ANGLE NEMA 5-20P
15 FT Py
nns 00110001 SR=-9P-1 28520 |BUSHING ) HEYCO 5
0061E] 001 0001 1005000786-1 TERM, LUG SNAP SPADE 27-18BAWG NO, 6 |6
-—> &eD
00738002 |0001 1005000786-5 TERM, LUG :..~i .. ADE -~18A..S NO, 6 7
BLUE
008JE1 002 {0001 1005000787-1 FASTON RECEPTACLE 22-18AWG RED 8
nos 001 100M 17407 70903 |CONTROL CABLE BELDEN 18AWG TYPE SJT S
8FT NEMAS-15P PS5
N AIOMH KA ETRCaTR<N632-7 | VESLG |STANDCFF AMATOM €-37 T 0
2,70 _C
on 0011..J01 L18E8-3 220012 |[OUTLET BOX WABER J1 11
m g 000 |0001 2002001431-1 OUTLET ASSY AC J1 &
ng 0011|0001 HP=-5N (09922 |CLAMP CABLE BURNDY NQ., 6 12
?
§ SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS
o] .A—DENOTES SEPARATE PL E — SOURCE CONTROL DWG IC P — INTEGRATED FOR REV RECORD
; B — REMARKS COLUMN CONTAINS F — SPEC CONTROL DWG CIRCUIT PKG SFE SHEET 1
z ADDITIONAL ORDERING INFO M — DENOTES MAKE F&GM IS — INSERTION SPAN
©] C—INFO UNAVAILABLE, TO BE & — ALTERNATE SOURCE A/R—AS REQD
3 ADDED BY CHG DOCUMENTS i
(&)

LECW 263 (JAN 70) K&E A
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oy
015

CONFORMS TO MIL-STD-100

v

@@ A | 14715 | PL 2002001308-1 c
LOCKHEED ELECTRONICS COMPANY
LODSA.;?JGZ,EE%?%EEIEO?!:YAS;?(?ZZ SIZE |CODE IDENT|SHEET 5 REV
Ve ot eng | PART Numser | BBE | pescrieion SPEVENooR | ReF DESIGNATION(S) | NO.
001 0001 1001005039 1 PLATE, CONTACTOR MTG 13
£} 003 {0001 1005000786-8 TERM, LUG SNAP SPADE 12-10AWG YEL | 1%
E| 001 0001 1005000786-4 TERM, LUG SNAP SPADE 16-18AWG BLUE 15

LECW 264 (JAN 70) K&E
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2002001 138
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NO.8 —~
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hae
)
O L
) T
N
S
Od
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v

AEL
PREPARED E, MARIANO  DATE 2-22-%2 [::::::::] | o
CHK .- (o T en DATE 7 22-72 A [14715 | PL 7 2ov1us-2 D
= LOCKHEED ELECTRONICS COMPANY
ENER DATE \
DATA PRODUCTS DIV'SION
PROJ ENGR DATE LOS ANGELES, CALIFORNIA 90022 SIZE |CODE IDENT|SHEET 6 REV
S| QTY | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
'z‘ REQD[START] END PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO.
001] | 000{0001 20020011482 ASSY, FAN PACK SUE 7921 1
002| | 0ot|oo01 100100481 7-1 BRACKET, FAN 2
003] | 001|0001 MS3420-4 96906 [BUSHING, CABLE 3
oou] | 0060001 1005000966+ 2 FAN, TUBE AXIAL 98 CFM, 115 VAC |u
BLK ON YEL LABEL
o) looe|rre 1005000905-1 GUARN, FAN T s
gl [0ne| 0 £-2153-012-pL | 80126 [FAN LINE CORD PACIFIC ELET MALE -~ TEMALE 6
']!7 noloens C-2055-006-PL | 81126 |[FAN LINE CORD PACIFIC ELE. FEMALE-STRIP 7
rhgl [ortfonns 12475 73545 |PLUG, ELECTRI AL CARLE ELEC PRQD  NEMA 1-15P 8
nol fonnfonns 380 73545 |PLUG, ELECTRICAL CARLE ELEC PROD RBULK FALZK 1250 [8%
neop oot ene 8511-03-0=-991194 02768 |CLIP, CCRD-1/2 FASTEX ITw APPROX OTY REQD |9
010] |oos |oo01 8511-01-00-9909| 02768 |[CLIP, CORD-1/h FASTEX ITw APPROX QTY REQD |10
011} {eoslenet SJ-5023-RLAZK | 04963 |PAD, POL yURE THANE 3M CO L3306 HT x.812 wh |11
012} | 000 12
013} | 000 13
z
g SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS
ol A —DENOTES SEPARATE PL E — SOURCE CONTROL DWG IC P — INTEGRATED FOR REV RECORD
~| B - REMARKS COLUMN CONTAINS F — SPEC CONTRO'. DWG CIRCUIT PKG SEE SHEET 1
2 ADDITIONAL ORDERING INFO M — DENOTES MAKE FRCM I'S — INSERTION SPAN
S| C—INFO UNAVAILABLE, TO BE & — ALTERNATE SOURCE A/R—AS REQD
z ADDED BY CHG DOCUMENTS
(8]

LECW 263 (JAN 70) K&E

A
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PREPARED R. RODGERS DATE! /26/72, PL
CHK &4 DATEZ-p2 B |14715 02001206~
Ir LOCKHEED ELECTRONICS COMPANY 2002001206-1 0
ENGR™ K Ly pr DATE 3-7-72
| ENGS DATA PRODUCTS DIVISION
PROJ ENGR 7 /7/Z g0 DATE3 7-71]  LOS ANGELES, CALIFORNIA 90022 | SIZE [CODE IDENT|SHEET 2 |REV
S| QY | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
M [START[END |  PART NUMBER | pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
001 000 0001 2002001206~1 POMER SUPPLY USED ON SUE 5952 |1
ooz} |oor]ooor 100100L755-1 PLATE, LEFT SIDE b
003} oot oo 10010047561 HEAT SINK J
oou] | 001{0001 1001004508-1 WASHER, RETAINING N
005 ]Fl 005 {0001 1005000 793- 1 STANDOFF 3
o] 0| onm 2001002156-1 CCh (KT CARD AS” v A2 WOTE 216 3
nozl | |ooos 2001002157-2 IR (%[ CARD B Al WOTE 216 7
oos] {1 ]ooor 1005000777-1 INAME LA TE NOTE 202 B
oog] {oor]o0o1 1001004769-1 COVER b
1o} [on3]ooos 1001004866+ 1 U 0
o11}e| 001 {0001 8001400089-1 TRA* 3 RMFR, F /b it 1
a12] {001 {0001 P6375 80089 [TRANSFORMER CHICAGO STANCOR T2 h2
013} | 0o1|oo01 100100534 7-1 ACKET, RECTIFIER h3
o1u]ef 001|001 8001400086+ 1 EACTOR L3 hu
015]e| 0010001 80014000841 EACTOR Ly 8
016JE] 0010001 800 1400085- 1 EACTOR, INPUT BALUN L 6.
01718 noujooos TYPE 17005 00213 RESISTOR SAGE R6 THRU R9 h 7
1700S- . (0SOHM3PCT
n1alef on1 {0001 TYPE 20-2 75042 RESISTOR IRC, INC ' R2 18
" 20-2 OHMSPCT ‘,_
! VERT MTG KIT
NOTE 206
a19] &| co1] 0001 TYPE 2D-.25 75042 RESISTOR IRC, INC R1 ' g
2D-.25 OHMIOPCT
VERT MTG KIT
NOTE 206
020} & 1 nom TYPE 20- 100 75042 RESTISTOR IRC, INC R3 20
2D-1500 OMMSPCT
VERT MTG KIT
NOTE 206
021} 8| 01 oom TYPE PWIN-.25 | 75042 [RESISTOR IRC, INC R10 1
PW10-.250HMI0PCT | -
022} & nn2| ono TYPE PW10-15 75042 [RESTSTOR IRC, INC R11,12 b2
PW10=15 OMMSPCT
023] 8 02| 001 TYPE PW1N-.18 | 75042 [RESISTOR IRC, INC R13, 14 23
PW1()~ . 1 BOHMI0OPCT
n24] [no2]ooo1 20AWG WHT TUBING (TEFLON) MIL-1-22129 APPROX FT REOD  pu
n?y uno| 23
|
n26) 0020001 SuM 14099 [D10DE SEMTE CH CR11,12 b6
casb g one ING720 133727 |p1ooe SOLITRON CR7 THRU CR10 D7
nzef foet oo MDA962-3 04713 [FULL WAVE BRIDGE MOTOROLA CR1 &)
A | o2]non SrPAY 1uNGQ [RECTIFIER, ASSY SEMTECH CR2,5 NOTE 207 |29
o3n] |01 ]ooor LOHFS 81483 IDIODE INTL RECTIFIER  CR6 ()
031 nen B1
Y ey CI3PRIL 1un9g [RECTIFIER, ASSY SEMTE CH CR13 NOTE 207  [32
el
3 SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS
o | A—DENOTES SEPARATE PL £ _ SOURCE CONTROL DWG ICP — INTEGRATED FOR REV RECORD
B -~ REMARKS COLUMN CONTAINS F —SPEC CONTROL DWG CIRCUIT PKG SEE SHEET 1
ADDITIONAL ORDERING INFO M — DENOTES MAKE FROM 1S — INSERTION SPAN
€ — INFO UNAVAILABLE, TO BE & —ALTERNATE SOURCE A/R—AS REQD
ADDED BY CHG DOCUMENTS

LECW 29 UAN 70 K&E *
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B {14715 | PL 2002001206-1 |0
LOCKHEED ELECTRONICS COMPANY
L T isioN.2 | size [copE 1DENT|sHEET 3 REV
zln%?o lssfifr“&% PART NUMBER | CBRT | DESCRIPTION SPECENDOR | ReF DESIGNATION() | NO.
033{ 8| 008 oo TYPE 511-061800 |78189 |NUT, LOCK SHAKE PROOF 511-061800-01- |33
0251-0551
o34 | 001 Jooo1 1 09214 [SCR GENERAL ELEC 05 NOTE 207 34
o3s] | oos [ocor 2N5885 04713 [ TRANSISTOR MOTOROLA 06,7,8,9,11 35
nsj oow {000 DTS-430 16758 | TRANSTSTOR DELCO RADIO 0y THRL Ol 36
NOTE 207
o3ds | 001 {0001 TYPE PWI0-2°  |750u2 |PFSISTOR IRC, INC R21 - 37
o39ls | 001 [o001 TYPE PWIO-L 75mz [PrersTor IRC, INC Rys 2 O
PW10=84 OHMIOPCT
ouo| Ff 0oz oo 80013001011 CAPACITOR 12,14 39
o] | 002 fooo 71C200081151  [99392 |cAPACITOR STM c1,2 40
ouz| | oot oot 001032 71690 |CAPACITOR CENTRALAB cu 4
ou3| {oo1 [ooot 2068274 02980 [cAPACI TOR ELPAC c3 u2
oss| |00t oot 0073005 -1 CAPACITOR c21 N3
ous| [002 jpoat 8001300392-1 CAPACITOR 17,18 iy
ous| [-001 [ooo 30D118GOSOHPL  [56289 {CAPACI TOR SPRAGUE c7 us
ou7] | ooz [ooo1 39D228G025HPL (56289 [CAPACITOR SPRAGUE cs, 15 n6
ous| | 0oz [ooo 39D808GN15JTL  [56289 [CAPACITOR SPRAGUE cs,6 u7
9I 001 [0001 2322-N317 06580 [WASHER, INSWLATED  AMATOM NO. 5/16 e
_% 001 fooor 8001300333-2 CAPACITOR c8 19
051} | 003 jooo TE-1213 56289 |CAPACITOR SPRAGUE €11,19,20 50
0s2| | oot fooor RL3252416 RESISTOR MIL-R-22684/3  R20 51
os3| | oo oo 1001008 754-2 PLATE, RIGNT SIDE 52
oss) | oou {0001 6179-2A 91506 |CLIP, COMPONENT AUGAT (c1,c2) 53
oss| | oou jooo1 326-20-04-001 |71785 [TERMINAL STRIP CINCH 181,2,8,9 sy
oss| | 0os |ooot 326-20-07-001 |71785 [TERMINAL STRIP CINCH 83,4,7,10.11 |55
0s7] | 002 jooo 326-20-10-001 |71785 [TERMINAL STRIP CINCH 85,6 56
oss{ | 001|000t SR-6P3-4 28520 |BUSHING HEYMAN MFG 57
0s9| | oou |ooo1 0CB-500 28520 |BUSHING, OPEN/CLOSE  HEYMAN MFG <8
oso| | 003 jooo1 0CB-875 28520 [BUSHING, OPEN/CLOSE  HE YMAN MFG 59
061| 4 0080001 TYPE 2636-2u850 [06540 |WASHER, SHOULDER AMATOM 2636-24850-PH1N0 |60
(06 THRU 09)
os2| | 0oz jooo1 100-5 08289 |RETAINER, TOROID JELPERT BLINN  (L1,LL) w
063] | oot {ooot 100-6 (8289 [RETAINER, TORCID SELRERT BLINN  (L3)
oes| | 001 jooo1 NY25-030 (08289 [INSULATOR, NYLON DELBERT BLINN 63
oes| | oou {ono 304-025 98978 |STANDOFF BUSHING 1ERC 6l
oss| | 001 |onot 2718-49550-N317 |65uC [WASHER, SHOLLDER AMATOM 20 NO. 5/16 .5
067] | oot |ooot 348875 75077 IFUSE HOLDER LITTELTUSE X e
ngg| [oo1 foor 314010 75915 lrusE LITTELFUSE F103ap 108 25V) |67
o] |o01 oo 11978-82 11873 [0I SCONNECT RLOK UNDERWRITERS P1 (FEMALE) 68
Z SAFETY JEVIZE CO
n®| |oes oot CBS-10N 06915 |[SUPPORT, CIRCULT 8D P1Iuis PLASTIC 62
rgt 001| oot 1005000906-2 FAN B1(95CFM, 115VAC)| 70
LECW 200 UAN 70) K&E

+
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LOCKHEED ELECTRONICS COMPANY
DATA PRODUCTS DIVISION

B | 14715 | PL 2002001206-1 0

LOS ANGELES, CALIFORNIA 90022 ] SIZE [CODE IDENTISHEET 4 REV
S| arv | seriAL No. CODE SPECIFICATION / MATL/NOTE(S) | FIND
M ART EnD |  PART NUMBER | pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
o072 | 001 {ooo C~2055-015-BL |80126 [LINE CORD, FAN PACIFIC (81) 7
ELECTRICORD CO
o073| | oo1 Jooor C1316-006-BL  [80126 |LINE CORD, AC PACIFIC 6FT, 16/3 72
ELECTRICORD CO
om| |ooo 73
07 o 001|000 TYPE A-672 93410 | THERMOSTAT ESSEX INTL INC ™

s1 - !
A-672 CLOSE 190 !
DEG OPEN 165 DEG |
SEE NOTE 207 !

002 Josn 1001004866- 3 R BAR ‘ 75

002 {noo1 1001004866~ 2 BUS RAR A 76

0a3 0001 n351987-35 M SCREW, PAN WD 632 X 1.25 L6 |77

o002 Lnn 9002200582~ SCREW, PAN WD N80 X 1,00 LG |78

‘| oot [oo09 MS51957-88' 96906 [SCREW, PAN HD 8432 X 2.25 LG |79

001 {0001 22NMB32 -|15653 |NUT, LOCK KAYNAR © 8-32 80

003] 0001 AA5191-08 98u10| LUG ETC, INC APPROX QTY REQD |81

00| 0001 DF6B 02735| INSWATOR, MICA RCA (95) 82

005 |0001 495320 2735 |INSULATOR, MICA RCA (01 THRU Ou,011)]83

010 {0001 495334-7 2735 [WASHER, NYLON RCA (01 THRU Qu,011) |8u

001 {0001 MS9()725-1 96906 [ SCREW, CAP, HEX HD 1/4-20 X .56 LG |85 ‘—'

002 {0001 MS15795- 80k 06906 [WASHER, FLAT NO. "~ |ss

001 {0001 MS35338-uts 96906 |WASHER,  LOCK NO. 1/u 87

0011001 MS35649-2252  |96906 |NUT, HEX 1/4-20 - 88

002 |n00Y MS15795-805 96906 [WASHER, FLAT NO. 6 89

0030001 9003400421-18 WIRE, STRANDED 1HAWG WHT 90
APPROX FT REQD

0300001 900340042116 WIRE, STRANDED 16AWG WHT 9
APPROX FT REQD

OQi A 003]0001 9003400421-15 WIRE, STRANDED 16AWG BLK 92
APPROX FT REQD

noW A 030{ 0001 90034002112 WIRE, STRANDED 20AWG WHT 93
e

09 | 003{0001 AWGIB TYPE S WIRE, SOLID, UNINSUL 0Q-W-3u3 18AWG oy
APPROX FT REQD

09¢g f 003] 0001 900 3400419-9 WIRE, SOLID, UNINSUL 20AWG 5
APPROX FT REQD

097 004 {0001 MS35335-32 96%u6 |WASHER, EXT TOOTH NO. 10 RIA

ood | a/r| 0001 NO. 3u0 71984 SILICONE HT SK CMPD DOW CORNING NOTE 207 a7

002 |oo0Y MS3387-5 96906 |STRAP TIEDOWN NOTE 209 98

1004 E{ 0Ot OO0 1005000787-22 TERMINAL, TAB J1 ) R

1‘(§‘ 002 |0001 326-20-05-001 71785 [TERMINAL STRIP CINCH TB12,13 0

1? 001} 0001 Mw=1000-328-006} 08289| WASHER, MICA JELRERT RLINN (ZR13) 11

163 A/RIO0O01 K-22 RLACK 162uS| CONAP EPOXY CONAP INC 1002

1§4 00110001 UP1-T03-8 98978| HEAT SINK 1ERC (o11) 13

S WW’L‘M:

+
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: 20020012061 )
B |14715 | PL
LOCKMEED ELECTRONICS COMPANY
DATA PRODUCTS DIVISION
LOS ANGELES, CALIFORNIA 90022 | SIZE [CODE IDENT|SHEET 5 REV
S| ary | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) | FIND
mIREQD [sTaRTT END | PART NUMBER | \pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
1050 | 001 oo MS90725-32 96906 [SCREW, CAP HEX HD 5/16-18 X .78 LG| 104
108] | 001 o001 MS27183-12 96906 [WASHER, FLAT NO. 5/16 105
107 | eot booot MS27183-10 96906 [WASHER, FLAT NO. 1/u 106
8| | oot oot MS3533534 96906 [WASHER, LOCK NO. 5/16 107
10l | 0ot looo UP-TE28-CB 98978 |HEAT SINK IERC (R13) 108
110] €l 002 joon 1005000785+ 14 LUG. RING 16-24AWG NO. 10 [1019
! NOTE 211
APPROX OTY REQD
1] €| 009 |ooo 1005000787-3 TERMINAL RECPT FASTON 250 10
16~ THAWG
NOTE 211
APPROX OTY REQD
112| €| oos jooor 1005000787-5 TEPMINAL RECPT FASTON 250 m
12- 14AWG ‘
APPROX QTY REQD
113 | 001 jooor MS25036-104  |96906 [LUG. RING 22-18AWG NO.5/16|112
: NOTE 211 v
APPROX QTY REQD
11w [ 008 oo MS25036-102 96906 [LUG, RING 22-18AWG NO. 6 |113
B i APPROX QTY REQD
115] €| oon |coor 1005000785-15 LUG, RING 16-14AWG NO.1/4 114
NOTE 211
APPROX QTY REQD
116 €l 008 |ooo1 1005000787-1 TERMINAL RECPT FASTON 250 115
22-1BAWG
NOTE 211
) APPROX QTY REQD
117} € 0o |0o01 10050001785~ 12 LUG, RING 14-16AWG NO. 6 [116
| NOTE 211
11d ¢, co2 {0001 15001 8520 LUG. RING 12-10AWG NO. 174117
NOTE 211
1194 €| 007 [oon1 1005960785~ 10 LUS, RING 22-18AWG NO. 1/u|11®
NOTE 211
APPROX QTY REQD
1200 | 002 |0001 34306 00779 |SFL1c AMP 16- 1LAWG 19
APPROX QTY REQD
121) 1 oot jooot 18AWG WHT TURING (TEFLON) MIL-1-22129 APPROX FT REQD [120
122| |ReF oo $D2002001206- 1 SCHEMATIC DIAGRAM 121
123} |ReF |oo0 WL2002001206- 1 WIRE LIST 122
12u] |REF jooot AP2002001206-1 ACCEPTANCE TEST PROC 123
125] |ReF jooor 052002001206-1 DESIGN SPECIFICATION 124
126| |a/m oo SNBO/SN§3 SOLDER 00-8-571 NOTE 216 128
g
g
kA
S
14
(%}
=
:
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B | 14715 pLzonzumzns 0.
LOCKHEED ELECTRONICS COMPANY
DATA PRODUCTS DIVISION
LOS AMGELES, CALIFORMIA 30022 | SIZE |CODE IDENTISHEET 10 |Rev
S| arv | seria no. CODE SPECIFICATION / MATL/NOTE(S) FIND
;’,Lim ATl eo| PART NUMBER | pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
2008 | REF Jooo1 SPEC/DWG/STD ANOTES: 200
201} | REF jno0" COMPONENTS NOT CALLED OUT BY THEIR FIND NUMBER ON 201
FACE OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNAT-
1ONS.
202} | A/R jooon LECP1049-16 MARK FIND NUMBER 8 .09 HIGH CHARACTERS (TYPEWRITER MAY'202
RE 1ISENY AS FOLLOWS: (-1 ONLY)
TOP BLOCK: UNIT TITLE
ND BLUCK: PART NUMBER
D 'BLOCK: SERIAL NUMBER
TH BLOGK: 105-125 VAC, W7-63HZ
203] |am poat IOVE WOLDED PLUS FROM FIND MUMBER 72 ARD REPLACE 703
1T FigD DER 126.
208 | REF Joo01 ALLOW )10 1O 040 GAP FOR CONNECTOR FLOAT ALIGNMENT. {204
205] { A/R jooo1 LECPI075 HARDWARE . 205
206] | REF j0o001 INSTALL R1,2,3 USING SCREW, CENTERING WASHER, LOCK-  |206
WASHER AND NUT FROM VERTICAL MOUNTING KIT. DISCARD
UNUSED HARDWARE, -
207 | A/R Jooot MOUNT Q1 THRU 09,011,CR2,5,13,S1 USING THERMAL 207
COMPOUND FIND NO. 97.
208 | 000 208
2 REF |0001 INSTALL FIND NO. 98 TO ALLOW FOR ADJUSTMENT BETWEEN 1209
FIND NO. 72 AND GREEN WIRE.
210§ | REF [n001 BEND LUGS 90 DEGREES, STARTING BEND .12 FROM DIODE 210
CAUTION: DO NOT FRACTURE INSULATION.
g-’ REF |0001 WL2002001206- 1, 12 SEE WIRE LIST FOR LOCATION. 211
212] |REF jooos INSTALL FIND NO. 110 (TERMINAL) ON FIND NO. 66 212
(FUSE HOLDER) PRIOR TO INSTALLING FIND NO. 67 (FUSE)
INTO FUSE HOLDER.
213} | 000 213
214] IREF POOY TO BE CLEAR OF ANY WIRING AND COMPONENTS. 214
215] | a/R joo0t LECP1049-16 MARK FIND NUMBER 8 .09 HIGH CHARACTERS (TYPEWRITER 215
MAY BE USED) AS FOLLOWS: (-2 OMLY)
TOP BLOCK:  UNIT TITLE
2ND BLOCK: - PART NUMBER
3RD BLOCK:  SERIAL NUMBER
TH BLOCK:  200-240 VAC, 47-53WZ
216] |A/R o001 INSYALL FIND SWMBER 93 ON FIND MUNBERS 6 AND 7 BY 216
INSERTING IN 060 DIANETER WMOLE ANO SOLOERING WITM
FIND NURBER 125,
8
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PREPAREDR . RODGERS DATE! /26/72
CHK Q,M DATE 3-7-7 ELECTRONICS ‘COMPANY B |14715 | PL 20020012511 C
| ENGB X v jns DATE 3.7z | LOCKHEED ELECTRO COMP,
DATA PRODUCTS DIVISION
PROJ ENGR 27/ 7/ Z e el DATEZ 7.22|  LOS ANGELES, CALIFORNIA 90022 SIZE |CODE IDENT|SHEET 2 _IRev
CODE SPECIFICATION / MATL/NOTE(S) FIND
PART NUMBER | \pent DESCRIPTION “VENDOR REF DESIGNATION(S) | NO.
001 { 0o0f 0001 2002001251-1 ASSEMBLY SUE 5952 1
002] {oo1{oom 1001008 755-1 PLATE, LEFT SIDE 4
003} |oo1{oo01 1001004756-1 MEAT SINK B
oou] 0010001 1001004508-1 WASHER, RETAINING b
a0s]F| oos|ooor 1005000793-1 STANDOFF 5
aoe] | Jooor 2001002156~ 1 CCA- TKT (AKD AS .. A2 WOTE 216 3
007} juo1jooot 2001002157-3 IRO-(CKT CARD ASc = A1 WOYE 216 7
oos] |oo1|oo01 1005000777-1 [NAMEPLATE NOYE 202 L
oos} | uot1ioons 10010047691 cov = :]
010] {oo3{0001 100100M866- 1 BUS haR No
o11]e| 001]0001 8001400088 TRANS 7 URMER, POWE R 18] : h 1
012} |oo1]o001 P6375 80089 [TRANSFORMER CHICAGO STANCOR T2 h2
0131 | 0o1] com 1001004 754=3 PLATE, RIGHT SIDE 13
o14{€} 001] 0001 8001400093 ‘iEACTOR L3 hu
o1s] {ooo H
016]€{ 001|0001 8001400085 EACTOR, INPUT BALUN Lt 16
N1 7§81 NOk{ 0001 TYPE PW10-.1 75042 RESISTOR IRC, INC R6 THRU RS ?
PW10-21 OMMIOPCT
g 8 s e onoy TYPE 2De2 75042 |[RESISTOR IRC, INC R2 8
-»‘- ; 20-2 OHM 5PCT
! VERT MTG KIT
! NOTE 206
019) #t 31 non1 TYPE 20 .25 75042 [RESISTOR IRC, INC R1 19
2D-.25 OMMIOPCT
VERT MT6 KIT
NOTE 206
0201 8] no1| oo TYPE 2D-1500 75042 |[RESISTOR IRC, INC R3 20
2D-1500 OHMSPCT
VERT MTG KIT
NOTE 206
n21} |ocoo E‘
022} | nno 2
023 § 002| 0001 TYPE PW10-.18 | 75042 [RESISTOR IRC, INC R13, 14 23
PW10=, 1 80HMIOPCT
oz2u| [ oo2{ooor 20AWG WHT TUBING (TEFLON) MIL-1-22129 APPROX FT REQD m
024 000 28
0z2¢f | 002| 0001 SuM 14099 [o10DE SEMTECH CR11,12 26
0z | rosf ool 1N4720 13327 |D10DE SOLITRON CR7 THRU CR10 |27
24 | o] ooor MDA962-3 (4713 {[FULL WAVE BRIDGE MOTOROLA R1 28
2 | o2 noot S2M 14099 [D10DE SEMTECH CR1M4,15 29
N3¢ 000 30
031] | 000 n
034 | o1 0oo1 SCSPF2L 14099 |RECTIFIER, ASSY SEMTECH CR13 32
NOTE 207
gy | oo 33
g
2 SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS
o | A--DENOTES SEPARATE PL E— SOURCE CONTROL DWG IC P — INTEGRATED FOR REV RECORD
B~ REMARKS COLUMN CONTAINS F — SPEC CONTROL DWG CIRCUIT PKG SEE SHEET 1
2 ADDITIONAL ORDERING INFO M — DENOTES MAKE FROM 1S — INSERTION SPAN
C—INFO UNAVAILABLE, TO BE & — ALTERNATE SOURCE A/R—AS REQD
ADDED BY CHG DOCUMENTS
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B {14715 | PL 20020012511 c
LOCKHEED ELECTRONICS COMPANY
T s 1o 2 | s1ze |coDE iDENT|sHEET 3 REV
31&3 Liiﬁ'f“.;f.’; PART NUMBER | \piT | DESCRIPTION SPECENDOR | Rer DESIGNATION'S) | 'No.
o34} | 001 jooo c388 09214 |SCR GENERAL ELEC 05 3y
03s] | oos Jooos 2N5885 04713 [TRANSTSTOR MOTOROLA 88’%3709 35
036] | oos jooot DTS-430 16758 |TRANSI STOR DELCO RADIO 8?Tgm§87ou 36
NOTE 207
o038fs| 001 jnoo TYPE PW22 76 w7 REBTIEY. R IRC, INC R17 37
PW22-25 OHMINPCT
--039{8| 001 o001 TYPE PW10-50  |750u42 [RESISTOR IRC, INC R15 38
PW10=50 OHM1OPCT
ouol 7 001 [non 8001300101 SAPACT R 12
ow] | o2 joun 710200081151 [9939: {cars 170F STM c1,2 40
ouz] | 001 jooo DD1032 71690 |CAPACITOR CENTRALAB on 1
osy | 001 {0001 2D6A2 74 02980 |CAPACI TOR ELPAC T3 ")
002 {0001 80013500392- 1 CAPACITOR - 18,23 43
t:q»' 001 0001 8001300102 CAPACITOR : c22 m
oue] | 000 us
ou7] | ooz fooot 39D228G025HPL  |56289 |CAPACITOR SPRAGUE €9,15 u6
oug | 002 {onos 39D238G0S0JTY  |56289 |CAPACITOR SPRAGUE €5,6 w7
oudf | ooo 1y
osof | ooo e
"1" 000 s
os2| | 001 {ooor|  |Rus2Su716 RESISTOR MIi -R-22684/3  /R22 51
0s3 | oo1]oom RL4252006 RESISTOR MIL-R-226B4/4  R23 52
05 | oou|ooor 6179-24 91506 | CLIP, COMPONENT AUGAT (c1,c2) 53
osq | oou{ooo 326-20-04-001 | 71785 |TERMINAL STRIP CINCH 81,2, 8,9 sl
nsd | 005|000 326-20-07-001 | 71785 [TERMINAL STRIP CINCH ™83,4,7,10,1% |55
nsA | oo2|ooe 326-20-10-001 |71785|TERMINAL STRIP CINCH 185, 6 <6
osdq | oo1{ooo SR-6P3-UL 28520 |BUSHING HEYMAN MFG 57
os9f | oou{ooo 0C8-500 28520 [BUSHING, OPEN/CLOSE ~ HEYMAN MFG 58
neof | 003 {ooo 0CB-875 28520 |BUSHING, OPEN/CLOSE ~ HEYMAN MFG 52
61| | 0o1ooo 34306 00779 SPLICE AMP, INC 16- 14AWG x
APPROX QTY REQD
062] | 001|000 100-5 08289 |RETAINER, TOROID DELBERT BLINN  (L1) 6
063} | 001|000 100-6 (:8289|RETAINER. TORDID 2FLRTPT BLINN - (L3) 67
neu| | 001 |ooe NY25-030 nE289 | INCILATOR, NYLON NCLEERT BLINN 67
96s] | cou[oon 304025 STANTCIF SUCHING 1%
0s6| | 001 {noot 2718-49550-N317 | £5u0 [WASHER,  SHOULDER AMATOM <O NG, 5/16 65
067) | oot fooo 348875 70915 [FUSE HOLDER LITTELFUSE XF G,
068 | 0ot oo 314010 7rers st L 1TTELFUSE FI(3AR 108 20005
ne9] 001 |ooo 11978-2 1 R73 |01 GCONNECT RLOCK L. FPWRT TERS B1 (FEMALE) t
g CCRTY VI O
o®| | oos|ooo ZRS-10N SBGTE [SUPPORT, ~1# il o7 R oD ELatTll ‘
(1;1 et jonor 10650009062 FAN R17QSCFM, 1157 1 |7
’g 201 {00 J-nUEE-115-1] PUCRELING TURY, Ty cAT L XD

LECW 2480 UAN 70) K&E +
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B 14715 PL 2002001251=1 C
LOCKHEED ELECTRONICS COMPANY
DATA PRODUCTS DIVISION
L0S ANGELES, CALIFORNIA 90022 | SIZE |CODE IDENTISHEET 4 |Rev
s|ary | seriaL no. CODE
$ ] SPECIFICATION / MATL/NOTE(S) FIND
¥ IReao [sTaRTTEND | PART NUMBER | ipenT DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
079 | 001 ]ooo C1316-006-BL  |80126 |LINE CORD, AC PACIFIC 6FT, 16/3 72
ELECTRICORD CO
onq | ooo 73
o07s| 8| 0ot jooor TYPE A-672 93110 [ THERMOSTAT ESSEX INTL INC  S1 m
A-672 CLOSE 190
DEG OPEN 1€5 DEC
SEE NOTE 207
002|000 1001004866~ 3 RUS BAR 75
002/ 0001 1001004866~ 2 BUS BAR 76
002| 0001 MS51957-35 06906| SCREW, PAN HD 6-32 X 1.25 LG |77
002| 0001 9002200653 SCREW, PAN HD 4ah0 X 1.25 L6 |78
001/ 0001 MS5195 25k 96906 | SCREW, PAN HD , 8532 X 2:25 L6 |79
001| 0001 22NMB32 15653| NUT, LOCK KAYNAR 8-32 80
ooz 0001 AA5191-08 98410 LUG ETC, INC APPROX QTY REQD | 81
001{ 0001 OF6B 02735 INSULATOR, MICA RCA (95) 82
- 0om| 0001 1495320 02735| INSULATOR, MICA RCA (01 THRU Ob) 83
016 0001 1495334-7 02735 WASHER, NYLON RCA (01 THRU Q. 84
06 THRU 09)
0010001 MS90725-5 96906| SCREW, CAP, HEX HD 1/4-20 X .62 LG |85
002| 0001 MS15795-804 06906 WASHER, FLAT NO, & 86
po2{ 0001 MS35338-i 96906 WASHER, LOCK NO. 1/4 87
002| 0001 MS35640-2252  |96906 |NUT, HEX 1/5-20 88
002| 0001 MS15795-805 96906| WASHER, FLAT NO. 6 89
09q 4 003/ 0001 9003L00421-18 WIRE, STRANDED 1LAWG WHT 90
APPROX FT REQD
094 4 030] 0001 9003L00421-16 WIRE, STRANDED 16AWG WHT 91
APPROX FT REQD
09y 4 003 0oo 9003400421-15 WIRE, STRANDED 16AWG BLK 92
APPROX FT REQD
osy & 030] 0001 200340042112 WIRE, STRANDED 20AWG WHT 93
APPROX FT REQD
: NOTE 216
099 1 003{0001 AWG1B TYPE S WIRE, SOLID, UNINSUL QQ-W-343 18AWG o
APPROX FT REQD
ood A 003| 0001 9003L00419-9 WIRE, SOLID, UNINSUL 20006 95
APPROX FT REQD
091 | oou| ooo1 MS35335-32 96906| WASHER , EXT TOOTH NO. 10 96
ood | A/R| 0001 NO. 380 7198u4! SILIZONE HT SK CMPD DO CORNING NOTE 207 o7
ood | oo2| 0001 MS3367-5 96906| STRAP TIEDOWN NOTE 209 98
100k { 0010001 1005000787-22 TERMINAL, TAB J 99
104 | 002{ 0001 326-20-05-001 | 71785/ TERMINAL STRIP - CINCH 812,13 e
102] | 0o1]ooo MW-1000-328-006| 08280 WASHER, MICA DELRERT BLINN  (CR13) rO1
181 | A/r| 0001 K-22 BLACK 16245| CONAP EPOXY CONAP INC 102
1§n 0ot |ooot UP-TE28-CR 98978| HEAT SINK 1ERS (2R13) 103
H
184 | vorf ooor MSG725-32 96906| SCREW, CAP HEX HD 5/16-18 X .62 LG 104
1 001 0001 MS27183-12 96906| WASHER, FLAT NO. 5/16 105
1§ o02| 0001 MS27183-10 96906| WASHER, FLAT NO. 1/ 106

LECW 240 (JAN 70) K&E
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B (14715 PL 2002001251=1 c
LOCKHEED ELECTRONICS COMPANY
DATA PRODUCTS DIVISION
LOS ANGELES, CALIFORNIA 90022 | SIZE [CODE IDENTISHEET 5 _|REV
S| a1y | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
wIREQD [sTARTT END |  PART NUMBER | 1penT DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
108 | 001 0001 MS35335-34 96906 [WASHER, LOCK NO.5/16 107
109} {001 {0001 MS90725-4 969006 |SCREW, CAP HEX 1/4-20 X .56 LG |108
110§ E{ 003 0001 1005000785=-14 iL UG 16-24AWG NO. 10 |109
NOTE 211
APPROX OTY REQD
111} Ef 002 {0001 1005000787-3 TERMINAL RECPT FASTON 250 110
16= 14AWG
NOTE 211
APPROX HTY REQD
112] E| 001 0001 1005000785-20 LUG, RING 12-10AWG NO. 1/u4i111
NOTE 211
APPROX QTY REQD
113] | 001 jooct MS25036-104 96906 |LUu. RING 22-18AWG NO.5/16]112
NOTE 211
APPROX OTY REQD
1141 | 001 0001 MS25036-102 96906|LUG. RING ﬁg;gaﬁw NO. 6 113
APPROX QTY REQD
115} E] 003{0001 1005000785=-15 LUG, RING 16-14AWG NO. 1/4j114
NOTE 211
APPROX QTY REQD
116} E| 002{0001 1005000787-1 TERMINAL RECPT FASTON 250 115
22-18AWG
NOTE 211
APPROX QTY REQD
17 1 o001 jooo1 MS25036-109 96906{LUG, RING 18;EHAWG NO. 5/16 116
N 21
APPROX CTY REQD
£} 001 {0001 1005000785-9 LUG. RING 22-18AWG NO. 10 117
NOTE 211
APPROX QTY REQD
119 E] 001 {0001 10050078510 LUG, RING 22-18AWG NO. 1/4]118
NOTE 211
APPROX QTY REQD
120] |REF 0001 $D2002001257-1 SCHEMATIC DIAGRAM 119
121 REF {0001 wL.2002001251-1 IWIRE LIST 120
122] |REF jOOO1 AP20002001251-1 IACCEPTANCE TEST PROC 121
123} |REF pOO1 DS2002001251-1 DESIGN SPECIFICATION 122
128| |A/R DOOY SNS0/SN83 SOLDER 00-5-571 MOTE 216 |23
125} E} 00410001 1005000785-12 LUG, RING 14-16AWG NO.6 124
NOTE 211
126} £ 002|0001 1005000787-5 TERMINAL RECPT FASTON 250 125
14 12AWG
NOTE 211
8
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B |14715 pl_ 2002001251 o
LOCKHEED ELECTRONICS COMPANY
DATA PRODUCTS DIVISION
LOS ANGELES, CALIFORNIA 90022 SIZE [CODE IDENTISHEET 10 REV
slqn Issnuu. NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
wiREQD [STARTT END |  TART NUMBER | \oent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
200§ | REF[00M SPEC/DWG/STD NOTES: 200
201 | REFjO COMPONENTS NOT CALLED OUT BY THEIR FIND NUMBER ON FACE| 201
OF ODRAWING ARE IDENTIFIED BY TWEIR REF DESIGNATIONS.
207 | a/r}0001 LECP1049-16 MARK FIND NUMBER 8 .09 WIGW CHARACTERS (TYPEWRITER 202
MAY BE USED) AS FOLLOWS:
TOP BLOCK:  UNMIT TITLE
2ND BLOCK:  PART NUMBER
N PLOCK:  ° 'TA; NUMBER
. L BLOCK: 7 VAC, 47-63HWZ
203{ . a/m jooo1 MOVE MOLDED » i FROM FIND WVMBER 72 AND REPLACE 203
ITM FIND BB Y37, .
204 | REF|0001 ALLOW .N10 TQO W0 GAP FOR CONNECTOR FLOAT ALIGMNMENT. .| 204
204 | A/R{00D1 LECP1075 (VR 205
20d | REF|0001 IRS™SLE Ri 2 'SING SCREW CENTERING WASWER, LOCK- 206
W54 K BND NU. FROM VERTICAL MOUNTING KIT. OISCARD
UNUSTD WP MR
207 A/R|0001 MOUNT Q1 TWRU 09, CR2,5,13,S1 USING THERMAL COMPOUND 207
FIND NUMBER Q7.
204 | 000 208
209 | REF| 0001 INSTALL FIND NUMBER 98 TO ALLOW FOR ADJUSTMENT BETWEEN]| 209
FIND NUMBER 72 AND GREEN WIRE.
21 | REF| 0001 BEND LUBS 90 DEGREES, STARTING .12 FROM DIODE. 210
CAUTION DO NOT FRACTURE INSULATION.
-3} | ReF| o001 WL2002001251-1, 42 SEE WIRL LIST OR LOCATION. 211
—’! 2EF| 0001 INSTALL FIND » MBER 110 (TERMINAL) ON FIND NUMBER 66 |212
FUSE WOLDER) 'RI0R TO INSTALLING FIND NUMBER 67
| FUSE) INTO 7 WOLDER .,
213 ¢ 00 21.
21 ! Rer| 0001 TC BE CLEAR OF iNY WIRING AND COMPONENTS. 21L
i
219 ¢ a/rR| 0001 LECP1N49-16 MARK FIND NUMBER 8 .09 WIGH CMARACTERS (TYPEWRITER 215
; MAY BE USED) AS FOLLOWS:
§ TOP RLOCK:  UNIT TITLE
i 2ND BLOCK:  PART NUMBER
i 3RD BLOCK:  SERIAL NUMBER
| 8TW BLOCK:  200-2u40) VAC, 47-53HZ
216 : a/m [now1 INSTALL FIND NAMBER O3 ON FIND MUIBERS § AND 7 BY 216
l INSERYING IN .060 OIAMETER WOLE ANO SOLDERING WITHW
FIND NURMBER 123,
|
1
|
i
|
|
s |
8
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- {
I
el |
ol |
z| |
E‘L_ n—

LECW 200 UAN 70) K&E
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PREPARED M. GLEIXNER paTE 8-30-7
_—“_‘” ] z DATE «.0. ‘ B (14715 pL 20M 012156« D
DATE wu&n;ommmmcs COMPANY
DATA DIVISION
PROJ ENGR P27 /8 ../ DATES.g.p2]  LOS ANGELES, CALIFORNIA s0022 | SIZE |CODE IDENTISHEET 2 R
QTY | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
ST e PART NUMBER | \nent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
00m 2001002156~1 CCA-CNT -CARD ASSY- USED ON SUE 1
595(), 5951, 5952,
5953
0001 10010047571 PRINTED WRG BD, CCA 2
0001 8001800098 -1 1CP uz (7u473) 3
003{0001 SN75451p 01295 |ice TEXAS INSTR INC U1,2,4 A
0010001 PM2-4 OHMS 75042 RESISTOR IRC, INC R3 1.10 IS 3
001{ 0001 00130031 1 CAPACITOR C1 1.10 IS 6
001{0001 MTASOE25 902!:1 |CAPACI TOR MALLORY CAP, CO C2 1.25 IS 7
001] 0001 MTABOF 50 90201 {CAPACI TOR MALLORY CAP., CO C3 1.70 1S 3]
001 {0001 RLM2S2716G RESISTOR MIL-R-22684/4 R38 1.0 IS b
002} 0001 192P15392 56289 |CAPACT TAR SPRAGUE ELEC 4,6 .80 IS 10
001{ 0001 a001300311-2 CAPACITOR c12 .80 IS 11
001 0001 1NS160 D10DE CR25 .5 IS 12
0020001 8001300017 =1 CAPACITOR €5, 14 .20 1S 13
002| 0001 8n01300101 - |capacITOR €9,10 .25 1S 14
001} 0001 8001300102 =1 CAPACI TOR €7 .375 1S 15
0010001 1N473L DIODE, ZENER CR13 .5 IS 16
0010001 8001400081 =1 TRANSFORMER T 17
00k} 0001 8001200001 =1 TRANSI STOR 03,4,5.6 (1018) |18
0020001 2N3054 TRANSISTOR 01,9 (T066) 19
001} 0001 2N4B98 TRANSI STOR 02 (T066) 20
001] 0001 2N5060 SCR 011 (7018) 21
003} 0001 2N5354 TRANSI STOR 07,8,10 (1018) [22
002} 0001 S2F 14099 [D10DE SEMTE CH CR10,11 .5 IS 23
on1foont IN751A DIODE, ZENER CR2L4 .5 IS b
001{ 000 1N752A DIODE, ZENER CR22 .5 1S 2¢
026 | 001 ooo 1N7584 DIODE, ZENER CR16 .5 1S 2€
027 | 00s| 0001 1NBON2 DI ODE CR12,S18.19.2!?.21 2"
51
o028 | 003 ooo1 1N4735 DIONE, ZENER CR7,8,9 .5 1S 2¢
029] £} no6| 0001 8001100001 =1 DIODE CR4,5,6,14,15,17 |2
.5 1S
030} €] 0011|0001 1005000837 -1 DIODE (R23 I
031} |oo1{oom RLO7SH71G RESISTAR “IL-R-2268L /1 R33 % IS 31
032} oorforon INN7P-1-103 820L [RFSIST AR P, merenS N :
033} |oot]ooor PW3-2 OHMS 75042 lProiSTOR IRC, INC R7 1.10 1S 33
usuﬂe 00100 TYPE RLS-1A Q1637 [RESISTOR DALE ELEC INC R1& 425 IS W
RLS-1A,1.5K OHMS
3 PCRTENT, 1W
:
] SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS
g | A—DENOTES SEPARATE PL E — SOURCE CONTROL DWG ICP — INTEGRATED " FOR REV RECORD ]
B — REMARKS COLUMN CONTAINS F — SPEC CONTROL DWG CIRCUIT PKG SEE SHEET 1
ADDITIONAL ORDERING INFO M — DENOTES MAKE FROM 1S — INSERTION SPAN
C —INFO UNAVAILABLE, TO BE & — ALTERNATE SOURCE A/R—AS REQD
® ADDED BY CHG DOCUMENTS
H
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B 114715 pL 2001002156 =1 0
LOCKHEED ELECTRONICS COMPANY
L T o 2 | s1ze |cooe 0enT|shEET 3 REV
oy | T nuween | SO0 | pescrTion oo | Rer DESIGRATIONG) | ‘N0,
035 001 000 1 RLL2S241G RESISTOR MIL-R-22684/4 R28 1.4 15 35
036 ont 0001t RL32S102G RESISTOR MIL-R-22684/3 R6 .8 IS 36
037 001 {0001 RL3251206 RESISTOR MIL=-R-22684/3 R11 .8 IS 37
038 001 {0001 RL32S152G RESISTOR MIL-R-22684/3 RS .8 1S 38
n3a 0ot joner RL32S271G PrSISTOR MIL-R-2268u4/3 R36 .8 IS 3G
osof | 002 jooot RL20S1206 RESTSTOR MIL-R-22684/2  R8,35 .6 IS L0
ou1 005 {0001 RLO7S102G RESISTOR MIL-R-22684/1 Rl‘:,}g,ll,lﬁ,ﬂ L1
ou2} | o002 jnoet RLO7SING Fi MIL-R-22684/1 R9, 10 .5 IS u2
0u3 N02 j0001 RL(7S512G Pt reTno MIL.-R=22684/1 R14, 15 .5 IS L3
ouu] | oot fonor RLO7S1036 RLT5TCR MIL-R-2268u/1 R17 .5 1S uy
0OL5 002 (00§ RLO7S1526G RESISTOR MIL-R-22684/1 R30,31 .5 1S L5
OL6) 001 |00 RLO7S472G RESISTCR MIL-R-2268u4/1 R26 .5 IS L6
ou 7| 002 {0001 RL0O7S3306 RESISTOR MIL-R«22684/1 R22,23 .5 IS L7
ous| | o0t [0oor RLO7S1536 RESTSTOR MIL-R-22684/1 R24 .5 1S ug
049 001 {0001 RL07S621G RESTSTOR MIL-R-22684/1 R27 .5 1S u9
neal | oot jooor RLO7S3016 RESTSTOR MIL-R-22684/1 R29 .5 1 50
0s1 0Nt {0001 RL0O7S151G RESISTOR MIL-R-22684/1 R32 .5 IS 51
ne2| {001 foont RINT7S2026 RESISTOR MIL-R-22684/1 R20 .5 IS 52
(o et joenl RLO7S2726G RF.TSTCR MIL-R-2268u/1 R37 .5 IS <3
os | oct joom RLOTS 1A REZT5OR MIL-R-22684/1 R34 .5 1S 5y
055 002 10001 RLII7S1006G RESISTOR MIL-R-22684/1 R1,2 .5 IS 58
056} | A/R joo SN6()/ SN63 SOLNER 0N-S-571 56
057 0on3lorn 61668-2ASE 13103 [H-AT SINKS THERMALLOY CO (T066) 57
nsy 000 58
nsol | on1 {nont 110Nn-5 n8289 [RETAINER, TORCID DELRERT RLINN 59
os60] | REF [0t SD200 3100 L30 -1 SCHEMATIC DIAGRAM 60
os61] {003 jooor DF31A N2735 |INSULATOR, MIcA RCA MAY RE FURNISHED |61
WITH 01,2,9

062 REF 0001 $S02003000k30-2 SCHMEMATIC DIAGRAM P!
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B 14715 | PL 2001002156

D
. LOCKHEED COMPANY
TS DnsiN . | sizzlcope went|sheer 6 frev
S| arv | SERIAL No. CODE SPECIFICATION / MATL/NOTES) | FIND
YIREaD [sTaRTT END | PART NUMBER | ipent DESCRIFTION VENDOR REF DESIGNATION(S) | NO.
200] |ReF oot SPEC/DWG/STD TES: 200
201| |ReF foons LECPI(M9-17 KING. 201
202| |REF jooot PRINTED WIRE CIRCUITRY SHOWN 1S PHYSICALLY ON 202
COMPONENT SIDE.
203} |REF 0001 |coMPONENTS MOT CALLED OUT BY THEIR FIND NUMBER ON FACE|203
OF DRAWING ARE [DENTIFIED BY THEIR REF DESIGNATIONS.,
zom| | RE oo COMPOMENT HEIGHT .1 MAX. 204
20s| |Rref jooo LEAD PROTRUSION (SDE 2) .075 MAX. HARDWARE 205
PROTRUSION , 160 MAX
206] | ReF o001 SOUARE PAD Am/ua AT DENOTES PIN 1 OF ICP. 208
707 RY 7 |GONY SOwAR A L 4 “AODE FND OF DIODE . 207
208 | A/ j0on1 LECP107S HARMA b, 208

CONFTeMT ™7 MIL-ST-100
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MAR
PREPARED _J. JEPSEN _ DATE 8-25-7 '
— -
) 77 ot DATE 22| ‘ B [ 14715 pL 2001002157-2 ]
g LOCKHEED ELECTRONICS COMPANY
NG /C DATE 2-/0-m
| == DATA PRODUCTS DIVISION SIZE |CODE IDENTISHEET
PROJ ENGR/Z/7/S s DATEZ.s0-7 LOS ANGELES, CALIFORNIA 90022 E [C SHE| 4 |rev
S QTY [ SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
rva"m“ STARTTEND PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) | NoO.
notf | 000]ooo1 2001002157=2 IRO-CKT CARD ASSY USED ON SUE 1
5952/5953
002} | 0010001 1001004 758=2 PRINTED WRG BD, IRO E
003] {oot{ooo1 1NL720 13327 [D1ODE SOLITRON CR201 .625 IS
oou] | 0o1 o001 1N756A DIODE, ZENER CR301 .5 IS I
nosf | oot {onoi IN752A NTODE, ZENER CR202 .5 IS
noss | 001 neot IN757A ione, ZEN: CR312 .5 IS 1
007} | oo1|ooo1 CMOSDU 71003 CAPACITOR MIL-C-5/18 C202 .25 IS 7
onsj el 0020001 80012000011 TRANSI STOR 202,302 (T0-18) B
ooa} |oct|oro MJ3000 OB713 : S TR MOTOROLA 0201 (10-3) <
‘010] {oo1]oo01 2N3054 TRANSISTOR 0301 (T0-66) no
011] |oo1]oom 6166R-BASE 13103 [HEAT SINK THERMALLOY (70-66) 11
012} |001|0001 6103R-BASE 13103 [HEAT SINK THERMALLOY (10-3) h2
013{e| on3joom 80013001011 CAPACI TOR €201, 204, 301 Fs .
.25 1S
014] | 0001|0001 CMOSFD101J03 CAPACITOR MIL-C-5/18 €302 .25 IS 1L
015} [oo2|o001 3007P=-1-102 80294 RESISTOR, VARIARLE  ROURNS, INC R215,310 15
ns) o2 onot CMOSFD331J03 CAPACT TOR MIL-C-5/18 C203,303 .25 IS i6
a1 foozjoeor UBA7723393 07263 |1 cp FAIRCHILD u2,3 h7
213 {oo1{onon RLO752026 RESISTOR MIL-R-2268u4/1 R302 .5 IS hs
-L' nnL 00N RLO758216 RESISTCR MIL-R-2268u4/1 R303, 305,207,205 19
.5 1S
02 n02 | 000t PR UTIH R( 31STOR MIL-R-2268u4/1 R308,311 .5 IS PO
n2 05 N001 BUIL3016 RESISTOR MIL-R-22684/1 R209,213,313, D1
314,315 .5 IS
02:] [on1]ooor RLM175332G FSISTOR MIL-R-22684/1 R309 .5 IS p2
02 3] |oo1{ooor RLO751026G ESISTOR MIL-R-2268u4/1 R210 .5 IS 3
02:) 0010001 RLO7S6816 RESISTOR MIL-R-2268u/1 R211 .5 IS Dy
025] | 0010001 RLO7S1016 RESISTOR MIL-R-2268u4/1 R214 .5 1S RS
026} |oo1|oo01 RLO7S2716G RESISTOR MIL-R-22684/1 R304 .5 IS R6
n271 [oo1|oonr RLO7S3616G RESISTOR MIL-R-2268u/1 R307 .5 IS D7
6240 10010001 RL0O7S3916 RESISTOR MIL-R-22684/1 R203 .5 IS P8
n2a9f tontjonot RL07S2226 RESISTOR MIL-R-22684/1 R20L .5 IS P9
30l L ang {onos RLL251816 RESISTOR MIL-R-2268u4/4 R312 1.0 IS 30
n3g fnn2|nnea RLL2S6816G RESISTOR MIL-R-2268u4/4 R201,202 1.0 IS P1
3 BRI IEER] RLL2S1316 kcsxsmn MIL-R-22684/L R206 1.0 IS 32
03z} {oo1|ooor RLL253326 RESISTOR MIL-R-22684/4 R301 1.0 IS B3
03t ooz |noor RLO7S5106 RESISTOR MIL-R-22684/1 R20)8,306 .5 IS Pu
e3cf looo 35
g
&
H SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS
o| A—DENOTES SEPARATE PL E — SOURCE CONTROL DWG 1C P — INTEGRATED FOR REV RECORD
7| B—REMARKS COLUMN CONTAINS F — SPEC CONTROL DWG CIRCUIT PKG SEE SHEET 1
H ADDITIONAL ORDERING INFO M — DENOTES MAKE FROM I'S — INSERTION SPAN
81 C—INFO UNAVAILABLE, TO BE & — ALTERNATE SOURCE A/R—AS REQD
§ ADDED BY CHG DOCUMENTS

LECW 239 AN 70) K&E
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B |14715 | PL 2001002157-2 8
LOCKHEED ELECTRONICS COMPANY
T R i aotys | sizecoce mentfsheer ¢ REV
S.L% AN | wuwer | S92 | ocsomion SPEENDOR || ReF DESIGNATION(S) | NO.
036| | 001 jooos 495320 02735 [INSULATOR, MICA RCA " MAY BE FURNISHED| 36
WITH 0201

037} | a/r fooor SN60/ SN63 SOLDER 09-5-571 37
o3g| - | ReF o001 5020020012061 SCHEMATIC DIAGRAM 38
039 | o001 fooor DF31A 02735 [INSULATOR, MICA RCA MAY BE FLRNISHED| 39

CONFORMS TO MIL-STD-100

WITH Q301

LECW 240 UAN 700 K&E
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PREPARED J. JEPSEN DATE 8-25-7 @g@ :
CHK O DATEZ- /0 72) B (14715 | PL 2001002157-3 8
LOCKHEED ELECTRONICS COMPANY
ENGR” /C DATE 2 - tosp
DATA PRODUCTS DIVISION
PROJ ENGR 2,7 /B0 sf DATEZ-4-72]  LOS ANGELES, CALIFORNIA 90022 SIZE [CODE IDENT|SHEET 6 REV]
S[QTY | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
’Y‘REQD START | END PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO.
001] | 000} 0001 2001002157-3 IRO-CKT CARD ASSY USED ON SUE 1
5952/5953
oo?] | 001 0001 1001004 758-2 PRINTED WRG BD, IRO 2
003} |oo1]coot 1NL4 720 13327 PIODE SOLITRON CR101 .625 1S B
oo |oo1 {0001 1N756A DIODE, ZENER CR102 .5 IS n
nos| |0oo 3
ooe] o1 {0001 IN757A DINDE, ZENER CR103 .5 1S b
007} {0o1{ooo1 2N5885 04713 [TRANSISTOR MOTOROLA 0101 (70-3) 7
nosje| 001 [ooo 8001200001 -1 ITRANSTSTOR 0102 (70-18) 3
ooo| fono ]
o10] {oon ho
o11] {ooo 1
012] |n01{ooo1 6103R-BASE 13103 HEAT SINK THERMALLOY (10-3) h2
013} €] 002] 0001 8001300101 -1 CAPACITOR C101,104 .25 IS |13
014) | 001] 0001 CMOSFD101J03 CAPACITOR MIL-C-5/18 c102 .25 IS 4
015] |001|0001 3007P-1-102 80294 RESISTOR, VARIABLE  BOURNS, INC R111 B
016} | 001|000 CMOSFD331J03 CAPACITOR MIL-C-5/18 €103 .25 1§ 6
n 7] 001|001 U6A7723393 07263 Jicp FAIRCHILD U1 h 7
r18) 001 {ooo RLO7S2026 RESISTOR MIL-R-22684/1 R103 .5 IS h 8
1o ;002 {noo RLO758216 RESISTOR MIL-R-22684/1 R105,109 .5 1S 19 '
0} Jooz|ocor | RLO7S302G RESISTOR MIL-R-22684/1 R108,112 .5 1S PO
i
021} { 003{ 0001 RLO7S3016 RESISTOR MIL-R-22684 /1 R1()I7,S11u,ns 121
5
‘ -
022} |oo1{ooo1 RLO7S332G RESISTOR MIL-R-22684/1 R110 .5 IS D2
023] | 000 . 23
oz2u4] | 001} 0001 RLO7S5106 RESISTOR MIL-R-22684/1 R106 .5 IS 24
025] | 000 ps
026} |ooo D6
027} |ooo 7
028] |ooo D8
n29} |ooo P9
030] |oo1]ooo1 RLL2S1016 RESISTOR MIL-R-22684/L R104 1.0 IS B0
031 | 001 0001 RLU2S1816 RESISTOR MIL-R-22684 /4 R101 1.0 1S 31
032 | 000 32
~33] [oon 33
03uf 000 ol
03s| |ooo 5
8
a
3
2 SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS
o | A—DENOTES SEPARATE PL E — SOURCE CONTROL DWG IC P — INTEGRATED FOR REV RECORD
| B—REMARKS COLUMN CONTAINS F — SPEC CONTROL DWG CIRCUIT PKG SEE SHEET 1
2 ADDITIONAL ORDERING INFO M — DENOTES MAKE FROM 1'S — INSERTION SPAN
81 C—INFO UNAVAILABLE, TO BE & — ALTERNATE SOURCE A/R—AS REQD
& ADDED BY CHG DOCUMENTS

LECW 28 (AN 70) K&E *
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LOCKHEED ELECTRONICS COMPANY

DATA PRODUCTS DIVISION

LOS ANGELES, CALIFORNIA 90022

B | 14715

PL 2001002157-3

SIZE |CODE IDENT|

SHEET 7

REV

S| ary ]SERIAL No. ' CODE SPECIFICATION / MATL/NOTE(S) FIND
SIREQD [STARTT END | PART NUMBER | pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
036} |00t poos 495320 02735 {INSULATOR, MICA RCA MAY BE FURNISHED|36
WITH Q101
037} |A/R OO SN60)/SN63 SOLDER 00-5-571 37
038] |REF DOO1 SD2002001207 -1 SCHEMATIC DIAGRAM 38

COGNFORMS TO MIL-STD-100

2

UAN 700 K&E




_j@
ﬁy

1)

v

LOCKHEED ELECTRONICS COMPANY
‘DATA PRODUCTS DIVISION

B | 14715 | PL2ovioo2157

LOS ANGELES, CALIFORNIA 90022 | SIZE [CODE IDENT|SHEET 8 |REV
S| arv | sERIAL No. CODE SPECIFICATION / MATL/NOTE(S) FIND
wiREQD [sTarT] enp | TART NUMBER | ipent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
200| |REF pPoOOI SPEC/DMG/STD ES: 200
201] |a/r poos LECP1049=17 MARKING . 201
202| |REeF oot PRINTED CIRCUITRY SHOWN IS PHYSICALLY ON COMPONENT 202
203| |mer jpoo %cowovtms NOT CALLED OUT BY THEIR FIND NUMBER ON FACE|203
F DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATION.
208] | REF j0001 COMPONENT MEIGHT .70 MAX. 20m
20s] | ReF joont SQUARE PAD AND/OR DOT DENOTES PIN 1 OF ICP, 205
REF 0001 LEAD PROTRUSION (SIDE 2) .075 MAX. HARDWARE 206
PROTRUSION .160 MAX.
207] | REF jouns SQUARE PAD AND/OR STRIPE DENOTES CATHODE END OF DIODE.|207
REF j0001 MAXIMUM COMPONENT CONFIGURATION DEPICTED ON FACE OF  [208
DRAWING, FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST.
a/r |ooe1 LECP107S MARDWARE, 209
f
g
g
H
e
] ®
: :
g omam———————————
20 OAN 70) K&E
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APPLICATION REVISION
NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED
A | RELEASE  FOR  PRODUCT O
7> SEE Pps2-gé
213|456 |78 9|10l 12{13]14[15]16[17|I18[|19]20]21[|22]|23]|24]25|26{27|28|29]|30(31

RECORD OF REVISION STATUS OF EACH SHEET

CONTRACT NO:

) L=l=in]

Bolt Beranek and Newman Inc.

DRAFTSMAN ) /e Cambridge Massachusetts
DRAWING TITLE
CHECKER P2 SCHEMATIC
ENGINEER//]
e
APP'G-FOR BEL SIZE | CODE IDENT NO. | DRAWING NO.
i <t fo T A PI2-22
APP'D (CUSTOMER)

SCALE

REV

SHEET {

ofF 1







Report No. 3004

Network Reload

RLD-@g2 Logic Description
RLD-@5 Technical Reference

RLD-2¢ Schematics

Bolt Beranek and Newman Inc.







AFPLICATION " Revision o
NLXT ASSY USLD ON LIR DESCRIPTION DAL APPROVED
A REL FOR PROD TEAREL ,
-, o on - /o) > o
<.
2(3(a(s|s|{7|s8|o(to|lufiziz|talislief17[i1a]|i9]20]|21|22|23]|24]25]26]27]2a]29 30}31
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RLD LOGIC DESCRIPTION

The Modem Reload Device (RLD) is a single card module
containing eight front end activators, priority arbitration,
finite state machine, data registers, and bus master 1logic to
perform the functions outlined in the RLD functional
specification. This document is a detailed description of the
implemented logic. In general, signals signed "+" are true when
at a TTL high level, while signals signed "-" are true when at " a
TTL low level.

Line Activators (RLD20)

Each of the eight individual activation circuits is
connected to the received data stream of its respective modem
interface by three differentially driven signals. The modenm
clock signal (MCKXX) is the inverse of the received modem clock,
while the data (MDTXX) is the received data as sampled and
shifted once in the modem interface. Therefore, both signals
have the same relationship as those at the input to the modem
interface,*¥ but the <clock trails the received signal by half a
clock cycle and the data trails by one and a half <clock cycles.
Note the inverted sense of MCKXX at the receiver input. The
third signal (MGOXX) is a 100 ns pulse derived from the wmodem
interface receive finite state machine to indicate the last bit
of the STX framing character just prior to the start of a packet.
It is legislated that for a reload packet the very next bit, the
first bit of data, will be a 1 (see Figure 1).

Each of the differential signals is true when the "+" side
is more positive than the "-" side. Each side is a TTL signal
with typical TTL levels, but each pair is terminated in a 120
resistor internal to the 9615 receiver.

The assertion of MGOXX direct sets LOOKX. On the next
rising edge of MCKXX, the first data bit will be present at
MDTXX. If none of the ACTXX flops are set (SELGO will be false)
and the data bit is a 1 (MDTXX is true), GACTX will be true.
Therefore, ACTXX will be set on the rising edege of CLKXX, and
regardless of the data, LOOKX will be cleared. Now, since ACTXX
is true, GACTX will be held true, preventing CLKXX from clearing

¥Data changes on the falling clock edge and is sampled on the
rising clock edge.
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