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SUE 4502 MB2002001237-1 

SUE 4502 SERIAL I/O CONTROLLER 

MAINTENANCE BULLE11N 

IN TR OD UC 110N 

This bulletin contains a logic description of the SUE 4502 Serial I/O 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 

I/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 

SUE 4640 Alphanumeric Display Controller 

PL2001002138-10 

PL2001002138-ll 

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 ~uffers, drawing number 2001002138. 

DRAWINGS AND PARTS LISTS 

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

Title 

Serial Buffer Circuit Card 
Serial Buffer Logic Diagram 
Serial Buff er Parts List 
Serial Buff er Parts List 
Serial Buffer Parts List 

May74 

Mnemonic 

PSB 
PSB 
PSB 
PSB 
PSB 

Drawing Number 

2001002138-1 
LD2001002138-l 
PL2001002138-l 
PL2001002138-10 
PL2001002138-11 

Sheets 

1 
1thru11 
2,3,4,8 

5,8 
6,8 

1 
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SUE 4502 

NOTE81 UNLJ'.86 CYrR~RWlSE SPEC1F1ED 

l, ALL RESISTORS A.RE IN OHMS, :1:211. l/4W. 

Z, ALL NON-POLAIUZB;D CAPACITORS ARE O, lUF, +8o'£. 
-zoCJ,,. 50V. 

3, ALL POLARIZED CAPACITOBfl ABE HUI' ...... 1ov~ .. 
.. 

INTEGRATED cmcurr PACKAGE TYPE DESIGNATIONS 
ABE ABBREVIATED, Pal COMPLETE.PART NVKBER 
IEE PAR18 LIST. (REFERENCE LllT ON DRAWDfG 
8001800200,) 

DITEGRA TED CIRCUIT PACKAGE POWER PINS ARE: 
(I PDf ICP) PDI 4 OV, PIN 8 +IV; (14 PIN ICP'j PIN 'f OV, 
PDf 14 +5V, EXCEPT TU PIN I +SV, PIN 10 OV, 8141 
AND HlOI PIN 4 +IV, PIN 11 f'V: (18 PIN ICP) PIN.I OV, 
PIN 18 ... 5y, EXCEPT BDR PIN 'l AND 8 OV, PIN 18 +IV, 
P1M P!N 8 OV, PIN 16 +I\ !nOf PIN I +&V, PIN 11 OV; 
(U PIN ICP) PDil 12 OV, PIN :1 +IV, 

+5V CONNECTOR PINS ARE: Pl-All, Al8, Alt, Ail, Bll, 
BIB, B21, 851, 

OV CONNECTOR PINS ARE: Pl-Al, A2, Al&, MO, AM, 
AM, Bl, Bl, 815, IMO, BM, Bli&; Jl•AlO, 810. 

+ llV CONNECTOR PINS ARE: Pl-A3, A4, 83, 84, 

• 115V CONllECTOR PDIS ARE: Pl-All, A53, B&2, 863, 

a ~ a ~ +~ = = ~ .,. 
T I I I I I I I 

t z 
lX 

• 

ADDRESS PROORAM PLUG 

CONNECT TO 
ADDRESB BIT FROM 

BIJriARY O BINARY l 

J6-2A , .. ,. JI-IA 

Jl-IB Jl-18 Jl-3B 

•~c Jl-lC Jl-3C 

J6-ZD J<-lD Jl-3D 

Jlo-2E J6-1E Jl-3E ...... J6-1F Jl-3F 

. ·'"'° ... 

Jl-20 Jl-lG Jl-3G 

J.._IH Jl-lH Jl-IH 
1-- .. :,~·--+--="'"---+--===---1--...:::::=---1 
L--- "--1--~::..:::=----1---=.:o...:::'----1.-~-=---' 

Serial Buff ~r Logic Diagram (PSB) 
LD2001002138-1, Rev. C, Sheet 1 of 11 

MB2002001237-1 
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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 SRLl, 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 



SUE 4502 

· SILl•N (P1-B3f 
IELl-N E"-BS! 
BILl-N(PJ.:W 

. IE~N E""'"' 

SELECT LIMES 

PCDA-P Pl-AH 

• AD~N-----

MB2002001237-l 

BOLA-P 40 11 

Pl-BH PCJ>B..P 

BUB ACCESS~--~-----

P1-82T STR~N 

Pl·A2S RrrE-N 

Pl-All SAClt-N 

pt-Al!) DONE-N 

Pl·M6 QU~M 

---:ni 
lA ZA'j P1-A31) SRLJ-N 

I 18 280 I Pl-AIT) SRU-N 

I :~l ID- Pl-All) 9RIA-N 
I lC 2~ Pl-.US) •U-Jll 

L.:::_ REQUEST LINES 

Serial Buffer Logic Diagram (PSB) 
LD2001002138-1, Rev. C, Sheet 2 of 11 
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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 AllA-P) of the address bus. The~e eight. 

bits, and bits A12A-P thru A15A-P equal to a ONE, comprise the 4502 address. 

DNOl-P thru DNll-P are the programmable lines from plug J6 on shed, 1J that 

are programmed to the 4502 device number. 

Delay is built into strobe circuit STRC-P (i.e. values of Rl9 and C6) to allow 

the match signal enough set-up time at the J input of flip-flop AMA beforr· the 

strobe arrives at the T input. This delay assures address recognition even if 

the strobe and the address arrive at the BTA simultaneously. 

Address bits AOlA-P, A02A-P and A03A-P are decoded to address the three 

registers in the 4502. 

Register AB03 AB02 ABOl Address Si~l_ 

Status 0 ~ 0 0 ASCS-P 
Control 0 1 1 AC;\T-P 
Data 1 0 0 ADTA-P 

Signal AILA-N is true (low) when any address other than one of the registi::r 

addresses occurs on lines AOlA-P, A02A-P, and A03A-P. AILA-1\ is false 

(high) when the address of one of the three registers is on the lines. Ur.es 

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

MPXA == Device Number + Status 

MPXB == Device Number J.. Control 

MPXB-P MPXA-P 

0 0 
0 1 
1 0 
1 1 

Register Selected 

Data 
Status 
Control 
Device :Kumber 

. ,Tul /;; 



SUE 4502 

Serial Buffer Logic Diagram (PSB) 
LD2001002138-1, Rev. C, Sheet 3 of 11 

MB2002001237-1 



MB2002001237-1 St E · i02 

READ/WRITE CYCLE TIMING (LD Sheet 4) 

Address match signal AMAS-P, propagates through three 50-nanosecond delay 

lines, DLl, DL2, and DL3. For a write cycle, RITA-Pis 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 edgf~ of Done. 

BTDI-N performs the same function for BTJ\ i np11t operations as RCBA-N does 

for PDT input mode functions. 

Gate BDIN-P, the data out strobe for the INFIBPS gates the device number 

(BOLA-P), gates data, control, or status during address recognition read 

cycle, and gates data during BTA input transfers. 

Jul 73 
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• ACNT-P 

• RITA-P 
12 

• ADTA-P 

• TIE&-M 

• ....... 
• AllRT-P 

I llTRA-P------------------"f'-
1 BOLA-P---------------+-""'f-~ 

ADUll-N 2 
Dall PULll1' 

ALric-P 10 
LOA.D COMTROL REGllTER 

RCBA-N • PDT BEAD DATA REOllTER PULSE 

AOCK-N ... 
LOAD DATA 11.EGllTER 

AJIES-N 
z.a.1.10 

RESET 

;t>'-~---BTD~N 50 6 

REG=~fAom: 

---------------BTm-N 
BTA READ DATA REOllTER PUtBE 

u'>'p"--------------------BDDl-P 11 
8 BTA"1M.TA REQllTER OUT STROBE 

Serial Buffer Logic Diagram (PSB) 
LD2001002138-1, Rev. C, Sheet 4 of 11 
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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 c0unts later the data is checked r.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 Z EROs, 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 throng;h 

the five most significant positions of the register and from Do:·Js-P to the Start 

cell, DST. The cells not used contain ZEROs • 

• 
When the data is read out of the data register, RBF is reset Yia BTDI-:K for a 

BTA master cycle, or via RCBA-N for a PDT slave cycle. If the data is riot 

.Jul 73 
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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 t1ip-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 DPl 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 Jll and J13. 

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

or two of bits DPl and DP2. As data is shift<>d right, ZEROs are shifted into DP2. 

For data containing less than eight bits, the rnn~~i significant bits of the data 

register are used. For example: five-bit dala uses bits D07S, DOGS, D05S, 

D04S, D03S but not D02, DOl, DOO. Data shifts through these low-order bits 

but also shifts out of D08S-P into DST. The decode for all ZEROs and ONE is 

ZEROs on DP2, DPl, D07S-D02S and a O:\E in DO:~S-P. Program plug J14 

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

Gate DATA-Pis the transmitted data line going to the interface drivers. Data 

goes out either through DST in the output mode oe 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 trans.mitted. 
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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 C LCK 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 

O. 568 milliseconds. If a divide-by-four or 160 nanosecond clock is used, then 

t.h t . d . 1 . 568, 000 e coun m ecima 1s 150 = 3, 551. Converted to hexadecimal, this count 

3, 55110 = DDF16 and its two's complement is 221 16 - the programmed preset. 

The table on sheet 7 shows how to program plugs JlO, J12, Jl5, Jl6, and ,Jl 7 

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 7 :3 

( 



SUE 4502 

.... ----'~LOAD 

C 

SA

8
~ZA CUA D 

0'2~8-i"'Cl~2A~-~----'~ 

c .. •~c_...c1~•A~--+-----'...,8 
I I 

I 1D 3D o'"'D'-+"1 ..,o,,,A_--1f------=-tA 

no• 
''" 

CARRY ~S 
CLEAR 

CLKA-N Pl-A50 
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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 (Jl-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 si11:nal, and starts the five-second one-shot 

timer TRT when the Type 804 control unit answers the call and holds ring indicator (Jl-A7) low. The data set 

supplies a positive on indication, Clear-To-Send (Jl-A9l, 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 retriggcr the one-shot, holding it on, thus holdin11: 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-Heady 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. 

TERMINAL 
READY 

DATA SET 
RING INDICATOR 

WRONG NUMBEH DATA 

--, -NOT rGO O'\" GO OFF1 ---fl'HANSFEHS!--- rGO ON' 
+ I DATA CALL HOOK HOOK J I HOOK 

_ _J _I --s JI----~ 

~_fl ______ , JU _____ _ 
TRT +_J 

0 -
5 SEC. 

I 

--' _____ , ~---~ 
I- <5 SEC. -J f-- r CALLER -l J _____ 1 GOES ON 

. HOOK 

CLEAR + 
TO SEND 

Figure 1. St:E 4502 Automatic Answ1'r am! fli:<comwct Timing 

When used for manual call answering, hard-wirPd terrninal'3, with non-dial-up lO:n: or 202'1J dc·dicat<'rl lint• com­

munications, and CHT terminals, -J5-2A ls cnnnccted to .Vi-1 A rorC'ing thC' TC'rminal HC'ady signal to r1·m:iin on at 

all times. ThC' Clear-To-Send signal, whpn fal·'<', is used tn ;tihibit initiation of a CPl" interrupt in <·utput muclt· 

and to inhibit the PDT status bit on output. In this \\ay thl' -1;,0:! CP'1 ht' placcrl in the output mode with intt'rrupts · 

and can wait for the computer to be called by a r<'mot<' terr1inal. \\'ht n tlw automatic answPr SPquencP is com­

plete, TDRY-P goes high, the PDT status bit goPs true, anrl " l' Pr ir?tl'tTupt is gPncratc•d. Th<' interrupt 

indicates the start of the output transmission. [~ placrd in th<' imw! mt>I<, wlwn the computer is eallrd, rf•cpip~ 

of the incoming rlata gt>nerates an int!'rrupt. 

HS232-C drivers (75150 integrated circuit <'nmp0nents1 l't'quir"· 1·! ,.,.]•". Th'• pow<'r surr·h '-i'·"•··· ·~•ht• :·••n!"!' 

of J_J) sheet 8 converts , 1fi volts to '12 volts. 

Shown on the hottom onc-half of Lll shPP.t .~ ar.-· the Td!'t\·pewritt'r ITTY: data rlriw'r, TTY pappr· t:ip<. rpadc•r 

relay driver, and the TTY data receiver. Of th<' three HS2:l2-C' r<'Cl'il·<'rs two an• fail-safe recpiv('rs - ClPar­

To-Send and Data Set Ring Indicator, The data receiver does not use failsafe feature, thPr<•for<', it has a wide 

hysteresis loop. 
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ADDRESS BUS DRIVERS/RECEIVERS (LD Sheet 9) 

Gate BTRQ is the PDT status logic that also drives BTlA- 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-l is connected to 

JS-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 by 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). 

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

bit 1 = o. 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. ABOl-N through AB15-N 

are the INFIBUS address lines and AOlA-P through A15A-P are the receiver 

address lines. 
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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 

BALS-P/ 
BALR-N 

RINS-P 

TOTS-P/ 
TOTR-N 

TRSR-N 

RRDR-N 

Loop or echo bit 

Allow/inhibit interrupts 

Input mode, receive 

Output mode, transmit 

Output of control flip-flop for driving Request-To-Send line 

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 ls the device number program plug on which the 4502 Controller device 

address is encoded. Bits DBOO-N thru DB15-N are the INFIBUS data lines and 

DOOA-P thru Dl5A-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. 
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s Q1Y SERIAL NO. CODE l SPECIFICATION I ] MA'll../NOTE(Sl FIND 

~1- START END PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

01 0 

00 

0 

00 

00 

0 

0 

()() 

2 

03 

.. 
5 

06 

07 

B 

9 

1() 

00 

0 

0 

Cl 

Cl 

0 

0 

0 

11 

12 

13 

111 

15 

16 

0 17 

18 

19 

a 
0 

0 

0 

20 

21 

2 

23 

02 

0 

0 

0 

0 

02 

0 

0 

0 

0 

0 

0 

0 

211 

25 

2fi 

Z1 

2e 

2ll 

30 

31 

32 

31 

" 

000 0001 

001 0001 

000 

002 Oll01 

0112 0()() 1 

003 ()()()1 

()()2 ()(){) 1 

()()If ()()()1 

()()1 ()()01 

()()2 0001 

001 0001 

001 0001 

.002 ·o(J()t 

()()2 0001 

003 0001 

!XIII 0001 

010 1Xl01 

002 (JO()t 

()()() 

F flt'.12 0001 

i ~ 03' 0001 

003 0001 

001 0001 

002 0001 

Cl03 0001 

001 0001 

. 000 0001 

001 0001 

E 001 0001 

002 0001 

000 0001 

E OOll 0001 

001 ()0()1 

000 

2001002t38-1 IPSB•CICT CARO'ASSY 

10010011752·1 jPRINTED WtG BO, PSB 

RL07S3906 !RESISTOR MIL·R•22684/1 

Rl.07S2216 ~ESISTOR MIL·R·226Sll/1 

RL07511726 !RESISTOR MIL·R·22684/1 

RL07S1516 ~ESISTOR MIL •R·22684 /1 

RL07St 52G !RESISTOR MIL·R·22684/1 

RL07S6216 !RESISTOR MIL·R·22684/1 

RLO 7511706 jRESJSTOR MIL·R·22684/1 

RL07S5116 ~ESISTOR MIL·R·22684/1 

RL07S1816 !RESISTOR MIL·R·22684/ 1 

RL07S3936 jRESISTOR MIL·R-22684/1 

RL07S21126 !RESISTOR MIL·R·22684/1 

RL07Sll316 !RESISTOR MIL·R·22684/1 

RL07S680G ~ESI STOR MIL·R·22684/1 

RL07S102G IRESI STOR MIL·R·22684/1 

RL07S122G !RESISTOR MIL·R•22684/1 

' 
10050000ll1·1 TRANS I PAD 

8001300101•1 CAPACITOR 

I 

800130031t .. 2 CAPACITOR 

800130(130&-1 CAPACITOR 

MTP· 33 7M010P1 C 90201 CAPACITOR MALLORY CAP. CO. 

8001300331•2 CAPACITOR 

8001300309 .. 2 CAPACITOR 

C'APACITOR 

2N5354 TRANSISTOR 

ecm 12oooc11 -1 TRANSISTOR 

2N2905 TRAN~ISTOR 

8ClO 11 00001 • 1 DIODE 

1N749A DIOOE, ZENER 

Serial Buffer Parts List 
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USED ON Stt: 11502 1 

~ 
~ 

R2, 7 , 5 IS ~ 
R3, 9 • 5 IS ~ 
R30,311,32 .5 IS 16 
Rtll, 23 .5 IS 7 

Rt7,19,15,211 
.5 IS 

~ 

R22 • 5 IS ~ 
Rt, 13 .5 IS 10 

R21 .5 IS h 1 

R31 • 5 IS 2 

R11,10 .5 IS 13 

RS, 6 • 5 IS ~ .. 
Rt8,37, 36 .5 IS 15 

R28,25,26,27 
.5 IS 

16 

R41l3\29312416, 17 
20, 5, 8, 9, 0 
.5 IS 

Rll,8 .5 IS 18 

19 

(TOS) 20 

Ct,2,3,4, 7,8, 12, 121 
13,14,15,17,18, 
19,21,22,26,27, 
28, 29, 30, 31, C33 
T~U o+I+ 

C9,20,23 .8 IS 122 

C211 .65 IS 23 

C10, 11 1.00 IS 124 

C5,25,32 .80 IS 25 

C16 .65 IS 26 

Cl lt5 116,117 
.25 IS NOTE 211 

~7 
Qt 28 

02 29 

03,4 30 

31 

<Rt ,2,3,4 .5 IS 32 

CRS .• 5 IS 33 

34 
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S QTY 
~ REQD 

.~ ~ 03 

03 

03 

03 

03 

04 

04 

04 

04 

>E 

04 

04 

04 

04 

04 

04 

OS 

I ~ 

B ~ 

9 ~ 

0 

1 ~ 

2 ~ 

3 ~ 

4 F 

5 F 

6 F 

7 F 

8 F 

~ F 

C F 

003 

()()0 

135 

002 

002 

000 

003 

001 

006 

()()5 

003 

004 

003 

003 

003 

001 

F 003 

05 

05 

2 r:: 

~ 

05 

05 

05 

05 

05 

4 F 

05 

06 

5 

6 F 

7 F 

8 F 

9 F 

0 F 

1 F 

()[)1 

004 

001 

002 

()[)1 

001 

004 

001 

003 

001 

2 

06 

06 

06 

064 

06 

06 

06 

F OCJ1 

3 F 001 

F 001 

5 F 001 

6 002 

7 001 

Ot R 003 

06 9 F 001 

en ., 010 

' 

SERIAL NO. 
START END 

0001 

0001 

0001 

0001 

0001 

0001 

()[)01 

0001 

0001 

0001 

0001 

0001 

0001 

()()()1 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

()(]()': 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

PART NUMBER CODE DESCRIPTION I SPECIFICATION/ 
IDENT VENDOR 

8:)()1400001•1 TRANSFORMER, PlLSE 

10050007f . 1 PIN, TERMll\iAL 

8C 1 8:l00 72 • 1 ICP 

8001800076· 1 I CP 

eoo 1 eooo99· 1 ICP 

dOO 1 80011 Cl• 1 I CP 

80018()0042· 1 ICP 

8001 800044· 1 ICP 

ti()() 1 8:l0046· 1 ICP 

800180004 7- 1 ICP 

8001 80004 8- 1 ICP 

8001800049-1 ICP 

8001 800054-1 ICP 

800180005 7-1 ICP 

8001800069-1 I CP 

8001 8000 70· 1 ICP 

8:)()1803126· 1 ICP 

eon 1 eo31 34- 1 ICP 

SN."150P 01295 ICP TEXAS INSTR INC 

8001800055·1 I CP 

8001803204• 1 ICP 

8001803165· 1 ICP 

8001803194·1 ICP 

80018031 73-1 I CP 

80018()3181 ·1 ICP 

8001803155·1 ICP 

8001803195-1 ICP 

8001803121-1 I CP 

8001803203· 1 ICP 

SN75452P 01295 ICP TEXAS INSTR INC 

SN75154N 01295 ICP TEXAS INSTR INC 

N8242A 18324 ICP SIGNET I CS 

8001803212-1 ICP 

BOCJ1 8001 2 3· 1 ICP 

.-

Serial Buffer Pa ls List 
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1 MATL/~~TE(S) FIND 
REF DESIGNATION($) NO. 

T1,2,3 35 

36 

NOTE 210 37 

U23, 71 ( 7400) 38 

U13, 51 (7404) 39 

40 

U64,65,68 ( 7474) 41 

l.Jl2 ( 7493) 42 

U1 5 t 16, 1 7 ~ 33, 3 7, 43 
55 74HOO 

I.JI, 5, 38,44, 50 44 
( 74H04) 

U24,26~47 45 
( 74H10 

U34,43~46, 52 
( 74H11 

46 

U3,6,27 (74H20) 47 

U1 , 2 1 , 75 ( 74H21 ) 48 

U25, 54~ 66 49 
( 74H51 

U2 ( 74H54) 50 

U32, 62, 63 51 
( 74H103) 

U53 ( 74H1 06) 52 

U31,41,57, 74 53 
( 7408) 

U76 ( 7425) 54 

U11, 12 55 

U35 ( 74H52) 56 

U29 ( 74S15) 57 

U56, 58~ 67, 78 58 
( 741 53 

IJ8() (74197) 59 

un, 73 ~ 79 60 
( 74163 

I.JIB ( 741 75) 61 

U22 ( 74123) 62 

U77 ( 74198) 63 

l.Jl5 (74H74) 64 

l.Jl9 (74511) 65 

U10,61 66 

U14 67 

U7, 18,28 68 

U36 (745112) 69 

us, 9, 19, 20, 30, 70 
40,59,60,69,70 
(BDR) 



MB2002001237-1 

S QTY SERIAL NO. CODE 1 SPECIFICATION I 
~ REQD START END 

PART NUMBER !DENT DESCRIPTION VENDOR 

1 F 001.i ()()() 1 8001 600008· 1 DELAY LINE, FIXED 07 

07 • ()(J1 0001 3428· 1002 26066 CONNECTOR, RT ANGLE 3M CO 

-
J 07 A/R ()()()1 SN60/SN63 SOLDER OO·S-571 

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

SUE 4502 

l MATL/NOTE(S) FIND 
REF DESIGNATION(Sl NO. 

DL1,2,3,4 (SONS) 71 

J1 20 CONTACT 72 
RECEPTACLE 

73 



SUE4502 

001 

002 

()()3 

0()4 

005 

s QTY 

~REQO 

000 

001 

F 075 

REF 

005 

SERIAL NO. 

START ENO 

0001 

()()01 

()()() 1 

00Cl1 

0001 

. 

CODE l SPECIFICATION I 
PART. ,MIER .DENT DESCRIPTION . VENDOR 

2001002138·10 PSB•CKT CARO ASSY 

2111)1!Xl2138·1 PSB•CltT CARO ASSY 

900340041 7· 7 jwIRE, I 1.oil.t.ATEO 

LD2001002138· 1 LOGIC DIAGRAM, PSB 

9()031t0041 7 • 1 jwlRE, INSl.t.ATED 

" 

WIRE LIST 

FROM TO 

J13·2A J13·1A 
J13•2B J13•1B 
J11•2A J11•1A 
J11•2B J11•1B 
J14·2A J14•3A 
J14•2B J14•3B 
J14·2C J14•3C 
J14·20 J14•10 
J10·2A J10•1A 
J10•2B J10·1B 
J10•2C J10•3C 
J10•2D J10·1 ;. 
J10•2E J10•1E 
J10·2F J10•1F 
J10•2G J10•3G 
J10•2H J10•1 H 
J12·1A J12•2A 
J15·1 c J15·2C 
J16•2A J16•3A 
J16·2B J16•3B 
J16·2C J16•3C 
J16·20 J16•10 
J3·2 J3·1 
J2·3 J2·2 

--

Serial Buffer Parts list 
PI..2001002138-10, Rev. F, Sheet 5 of 8 

MB20020012;.i7-1 

I MATL/NOTE(S) FINO 
REF DESIGNATIONIP' NO. 

I---
USED ON S\£ 1&630 1 

12 
30A~ 13 
APPROX INCH REQD 

p. 
30AWG 5 
APPROX I NCH REQO 

FINO NO, 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
5 
5 



MB2002001237-l 

()01 

()()2 

1Xl3 

o~ 

s QTY 

~REQD 

()00 

001 

F 075 

REF 

SERIAL NO. 
START END 

0001 

0001 

0001 

()()()1 

CODE I SPECIFICATION I 
PART NUMBl!R IDENT DESCRIPTION VENDOR 

2001002138• 11 PSB·CltT CARD ASSY 

2001002138· 1 PSB•CltT CARD ASSY 

9003400417· 7 WIRE I I NSIJ.ATED 

LD2001002138-1 LOGIC DIAGRAM, PSB 

WIRE LIST 

FROM TO 

J13·2A J13·1A 
J13-2B J13-1B 
J11 •2A J11·1A 
J11•2B J11·1B 
Jl4•2A J14-3A 
Jl4•2B Jl4·3B 
J14-2C J14-3C 
J14·2D Jiit-iD 
J1CJ•2A J10-3A 
J1CJ•2B J1CJ·3B 
J1CJ-2C J10•3C 
J1CJ-2D J10·3D 
J10·2E J10·1E 
J1Cl•2F J1CJ-3F 
J10·2G JIO•IG 
J10·2H J1Cl•3H 
JI 7-1 JI 7·2 
J15·1 c JI s-2c 
J16•2A Jl6·1A 
J16•2B Jl6•1B 
J16•2C Jl6•1C 
Jl6•2D J16·3D 
J2-2 J2-I 
JS-IA J5-2A 
J3-2 J3·3 

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

SUE 4502 

l MATL/NOTE(S) FIND 
REF OESIGNATION(S) NO. 

USED ON SL{ 4640 1 

2 

30AllG 3 
APPROX INCH REQD 

4 

FIND NO. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



SUE 4502 

20 

20 

0 

1 

20 2 

20 3 

20 4 

5 

,5 

20 

20 

20 

20 

17 

1a 

19 20 

21 

21 

( 

1 

S QTY 
~ REQD 

SERIAL NO. 
'si=AR;- £No 

REF 0001 

A/R 0001 

RH 0001 

REF 0001 

RC- 0001 

REF !0001 

REF 0001 

REF 0001 

REF 0001 

REF 0001 

REF 0001 

REF 0001 

MB2002001237-1 

CODE l SPECIFICATION I T MATL/NOTE(S) FIND PART NUMBER 
IDE~!T 

DESCRIPTION VENDOR REF DESIGNATION(S) NO. 
·--

SPEC/~/STD NOTE: 200 

LE CPI 049· 1 7 ~RKIMG (IDENTIFY). 201 

AREA TO BE FREE OF .OLDER. 202 

TOTAL WARP AND TWIST SHALL NOT EXCEED .010/INCH IN 103 
GENERAL AREA AND .005/INCH IN CONNECTOR AREA. 

COMPONENTS NOT CALLED OUT BY THEIR FIND NO. ON FACE 204 
OF ':Rl\WING ARE IDENTIFIED BY THEIR REF DESIGNATIONS. 

MAXIMUM COMPONENT HEIGHT (SIDE 1) .395 MAXIMUM. 205 

PROTRUSION (SIDE 2) .075 MAXIMUM. 206 

SQUARE PAD AND/OR STRIPE DENOTES CATHODE END OF DI ODE. 207 

MAXIMUM COMPONENT CONFIGURATION DEPICTED ON FACE OF 2oa 
DRAWING. FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST. 

SQUARE PAD AND/OR DOT DENOTES PIN 1 OF ICP. /(''• 

TR!~NGLE SYMBOL DENOTES T~RMINAL PIN LOCATION. 210 

C6,45, .. 6,111 ANO LOCATlONS ARE RESERVED FOR FUTLRE 211 
DESIGN. 

' 

Serial Buffer Parts List 
PL2001002138-l, -10, -11, Rev. F, Sheet 8 of 8 
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APPLICATION REVISION 

,\i .. 
NEXT ASSY USED ON LTR DE.SCRIPTION DATE APPROVED 

.4 l::ZE LE/1.5 E. Fo!2_ PR.o D (.Jc TI O/V 

ECN 0116 

C ECN 0257 

2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 10 19 20 21 22 23 24 25 26 27 ZS 29 30 31 

RECORD OF REVI S10N STATUS OF EACH SHEET 

CONTRACT NO: Bolt Beranek and Newman Inc. 
Cambridge Massachusetts 

DRAWING TITLE 

CHECKER 
PSB TECHNICAL REF 

SIZE CODE. IDE.NT NO. DRAWING NO. 

A PSB-05 
APP'D (CUSTOMER) 

SCALE REV c SHEET I OF 7 ___ __. 





PSB PERIPHERAL SERIAL BUFFER Lockheed 

Teletype Interface 

Status address FXXO 

Control address FXX6 

R T E A 0 s 
E T c L u T 
Q y H L T A 

w RESET w u 0 0 p R 
E R w u T 
s E 0 T 

B 0 R p T A N I A 
R R v E D R D N = c 

E E A T T E I T T 
A R D 0 R N E 1 I 
K R y p R v 

u s u u R E 
N E s T u 

N E p 
D D T 

3 2 1 0 5 4 3 2 1 0 

STATUS CONTROL 

Switches none 

Jumpers 
Address Recognition 

Address From Connect To 
Bit 0 1 

4 J6-2A J6-1A J6-3A 

5 J6-2B J6-1B J6-3B 

6 J6-2C J6-1C J6-3C 

7 J6'-2D J6-1D J6-3D 

8 J6-2E J6-1E J6-3E 

9 J6-2F J6-1F J6-3F 

10 J6-2G J6-1G J6-3G 

11 J6-2H J6-1H J6-3H 

;i, 2* J).8-,Ql J6-1H J6-3H 

* if Al2 mod is installed Sheet 2 of 7 



BUS SERVICE LEVEL 

Level Connect JJ_ and J9 
From To 

1 lA 2A , . ........_... __ 
2 lB 2B 

3 lC 2C 

4 lD 2D 

None J9-1A - Jl6-3A 

NUMBER OF STOP BITS 

Number of Connect 
Stop Bits From To 

Jl3-2A Jl3-1A 

Jl3-2B Jl3-3B 
ONE 

Jll-2A Jll-3A 
Jll-2B Jll-lB 

Jl3-2A Jl3-1A 

Jl3-2B Jl3-1B 

TWO Jll-2A Jll-lA 

Jll-2B Jll-lB 

B U S 

Processor Remove jumper from 
p Bus J28-l Jl8-4 

M, I/O, or M/I Connect jumper from 
I Bus J28-l Jl8-4 

Sheet 3 of 7 



Number of Data Bits Per Character 

DATA CONNECT 
BITS FROM TO 

Jl4-2A Jl4-1A 

FIVE Jl4-3A Jl4-4A 
Jl4-3B Jl4-4B 

Jl4-3C Jl4-4c 

Jl4-2A Jl4-3A 

SIX Jl4-2B Jl4-1B 

Jl4-3B Jl4-4B 

Jl4-3C Jl4-4c 

Jl4-2A Jl4-3A 

SEVEN Jl4-2B Jl4-3B 
Jl4-2C Jl4-1C 

Jl4-3C Jl4-4c 

Jl4-2A Jl4-3A 

EIGHT Jl4-2B Jl4-3B 
Jl4-2C Jl4-3C 
Jl4-2D Jl4-1D 

Sheet 4 of 7 



(/.} 

::r 
<D 
<D 
ct-

Vl 

0 
HJ 

-..J 

'······---· I ---·---·----
DATA RATE JlO 

-
J1;~ Jl7 Jl5 

-r·2E'2F'~cr ·21r · iA...,._rnJ:c--10 1 lA lB lC lD 
. ·- --·· •. 

3E lF 3G 3H 2A --1 ·-- -- -- -- 2B -- --
-·-·1- ·-

I 110 TO lA lB 3C lD lE lF 3G lH 2A -- -- -- -- -- -- 2C --

·-BA-~~ r--=~~.~~J.:B _2c L~~~ 
.}_4~. 2__ _ TO _ _:~ 1 -~~- •. ~:- ~~~ 

-- -· - --·- ......... -...... 

r ... 3~~ --· ----~- --~-A ... 1.S. .. 3~-- .-1.~ 
!--· - . ----

3E 3F 3G lH -- 2B -- -- -- -- -- 2C --
'--~-?~-·· r' ... -2~ .. -~~ ... l~ .. ..3.~ ... lD 
~1200 TO 3A 3B 3C lD 

·. --- , . ···-·-~· ~. ... . ........... ·- ··-· 
11800 i TO l 3A 3B 3C I 3D 
.- ··-· r ······- t·-···'" ·········---·! · · 
;2400 i TO t 3A 3B 3C I 3D 

148~0- i ·····;~···~·3-~ .. 3B. 3~ I 3~ 
i 9 60~-=-;d· 3~ -31:._3~[;; 

·•··· ~-- ~ ............. ·-··· 

~ 
---~-·--1--·--i --·-.. -- -----·· ·---··••<• ·'-•' - .... 

3E 3F 3G 2B -- -- -- -- 2D --... ·~-- t--· ·----· ····--·-. 

3E lF 3G 3H -- 2D -- -- 2C 
!--·· .. -· -~ 

lE lF 3G lH' -- -- 2 -- 2C 
--~+- ---

lE 3F lG 3H. -- -- 2 -- 2C ___ ,._: .. -· - .... ..! .....•..... .... f -- • --· 

lE 3F ·a ?"! i -- -- ±ti -- --1 -- 2D 

3-~ ~;-- ·-3G-~·:~ --~~- -==· -- *·-~1 ==- . --1-- 2D 
_i.... 

*Jl7-l to U73:12 

2A 

lA 

3A 
····--· 
lA 

lA 

lA 

3A 

lA 

lA 

lA 

.. 

Jl6 
2B 2C 2D 

3B 3C lD 

3B 3C lD --- -·--1 1--·-· 

3B lC 2D 
.. 

3B lC 3D . . . 

3B lC lD 

lB lC lD · 
...... _ ... _ -·--·-~ 
lB I 1c 3D 

lB lC 3D 

lB lC lD 

Ii? 
cT 
Pl 

::0 
Pl 
cT 
(1) 



Receive Data Mode 

Connect 
Mode 

From To 

TTY J3-2 J3-l 
RS232 J3-2 J3-3 

Auto Answer 

Connect 
From To 

J2-2 J2-l 
J4-2 J4-3 

CRT 

Connect 

From To 

J2-2 J2-l 

J5-1A J5-2A 

Data Terminal 

always ready 

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-l 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 

Jl Al 

Bl 

SEND DATA (EIA) 

A2 REQUEST TO SEND (EIA) 

B2 

A3 

B3 SEND DATA + (CURRENT LOOP) 

A4 

B4 SEND DATA - (CURRENT LOOP) 

A5 TERMINAL READY (EIA) 

B5 RECEIVE DATA IN + (CURRENT LOOP) 

A6 

B6 RECEIVE DATA IN - (CURRENT LOOP) 

A7 DATA SET RING INDICATOR (EIA) 

B7 PTR BUFFER FULL + (CURRENT LOOP) 

AS RECEIVE DATA IN (EIA) 

BS PTR BUFFER FULL - (CURRENT LOOP) 

A9 CLEAR TO SEND 

B9 

AlO GROUND 

BlO GROUND 

Sheet 7 of 7 



APPLICATION REVISION 

NEXT ASSY USED ON L TR DESCRIPTION DATE APPROVED 

S-7-74-

B ~CN 0116 
C £CM 0'257 

D 
E E.. , 

2 3 4 !5 6 7 8 9 10 II 12 13 14 15 16 17 10 19 20 21 22 23 24 2!5 26 27 20 29 30 31 

RECORD OF REVISION STATUS OF EACH SHEET 

Bolt Beranek and Newman Inc. 
Cambridge Massachusetts 

DRAWING TITLE 
CHECKER PSB MODIFICATION STND 
ENGINEER \ ( / '_. ~ , ~·. 

•... -c, l. • ff:·, ;. 

APP'D, FQR' REL 
I ·' 

,_} _, - -'(."". ,•'• 

SIZE CODE IDENT NCJ. DRAWING NO. 

A PSS-15 
APP'D (CUSTOMER) 
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PSI A11emb1v (Mod4f4e1t4o") 

I~ Thfe ••''~••to Lotkhe•d PIB•1 C88N #254) o~ e11 ,evt1~0" 

1•¥•1•~ 

a. Part1 "eeded1 

llW.:.. 

2 

3 

4 

61 

13 

t 30 

181 

Z0t.. 

300 

ltl 

4 

2 

1 

1 

1 

l 

l 

l 

1 

ULB "f" 
l4•P4" toeket (Tel 1 ) 

l&•Pt" •oeket CT 1 l 1 ) 

OS8642N CBDR) 

SNT474 

CIT•UI TAG 

&•3Z x 1/4 "v1o" 1e,•w 

SN74S15 

doub1e••4ded tape (ft) 

41 Dr411 118" hole ee"te,ed O" the "A" t" "PlAl" "''' the UP••' 

r~oht eor"er of the board, u•f"g • •h•rP drf11 b4t 1 Chetk 

for • 1hort b•tw••" +5 •"d orou"d• 

51 Cut the trece betwee" U29i0q e"d Ul0t14 o" the 101der afde 

of the board, •• show" f" F4gure 21 

•• Cut the treee 1eed4"0 from U5&111 to •pad o" the eem''"'"t 
aide C••• F4oure t>, l"•te11 • w4rewrtP P4" t" the pad, 

Thfs wi11 be ,eierred to•• J47ila 
Sheet 2 of 10 



7. Carefully pull out the rightmost leg of Rl8 (see Figure 1). 

Install a wirewrap pin in the hole. This pin will be 

referred to as JZB:l. Wrap the lead of Rl8 around the base 

of the pin and solder it. 

t8. Install wirewrap pins in the leftmost and rightmost pads of 

the row between U20 and U30. The leftmost pin is Jl8:01 and 

the rightmost is J18:04 (see Figure 1). Also install a wire­

wrap pin in pad adjacent to U73:12. 

9. Place pieces of double-sided tape in the locations marked 

USA, 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 USA 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 74Sl5 in USA, and the 7474 in 

U47A. 

10. Cut and lift the leads at U2S:OS and U28:06. 

11. 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: 

Sheet 3 of 10 



(Notei Ce""•etfo"' to U•A, USA, •"d U47A thou1d bt Medt 

bv h•"d•wPaP•4"o •"d ••1de'4"o to the 1eedl of tht 

1oeket1, Con"eetto"• te othe, 1,e 1 •1 thtu1d b• M•d• by 

101dePt"g thPouoh the hole• 1h•,ed bv the l 1 C1 '••d• 4f 

PO•••b1•. If "Ot POll~b1e, thev thould be M••• by 

to1dt'4"0 d4,eet1v to the 1,c, 1t1d1, Co""'•tftft• '' 
ff"Q''' 1hou1d be 101dtPed Oftto tht P•Pt of the f~"''' 

wh~eh 4• "ot ao1d•P1at•d, Co""ect4e"' to P•"• 1heu1d be 

wf ,.••WPaP•td,) 

UqAi0'7 

U9Al15 

U'JAl08 

UCJA11Z 

ucu it4 
ucu i 13 

ucu' 01 

U8Ail0 

U8A10CJ 

U8Al08 

UCJAit6 

U8Ait4 

U8Ail21T 

U47At05 

U47At0J 

U41Al01 

Ul.ITA ll14 

U47Al14 

u••aea 
uacu ee 
U•A115 

U8A UH 

ua•1ez 
U8Alll 

U8Atl• 

U8A 111 

U8A 111 

U8Al12 

U9i Ut 

uai1& 
Ut•H 18 

U56'11 

USft119 

U4'7AUJ4 

U5811J 

U411l4 
Sheet 4 of 10 



U47AUJ7 U57107 

UqAUl'S P 1 i Z0 

UqAilU1 11' 1 • 09 

UCJAt10 P2ii0 Cl"oute U1 l"CYO"' dri 11•d ,,,,,, 
u•u Hl!CJ P2i09 (!loute t i'l rou;li! dP41 led ho1e> 

u10i11.a u2e10& Csoldel" to 14 Hed '••cl) 
Jte101 u2aa0s (se1del" to 1 f Hed 1ead) 

J18i04 U8Al12 

J4111 U41Aa02 

J14tlA J141lA 

Jt4t28 Jl41lB 

Jt4t2C Jt4t3C 

Jt4t10 J14120 

Jea1 Jela 

J212 J2al 

J5•1A J5aZA 

12. Thfs modif•eaticn e11owa fo,. reeo9"•t4o" of et~htf' t&•b4t or 

20•bit addl"e11e1, 1atei'lea tl'le state of the PDT b•t to a11fW 

prooeP fu"ct1o" 4f oar4tv 41 used, a"d eo"ffou,.•• the eePd 

character, no BT.A, "o device "ot l"eadv1 a1wavs e11el"t 

te,.m4"•' ,.eadvl, 
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SUE 4502 

Jl6·A3 

I 
JUMPER TO 

INHIBIT INTERUPTS 

MB2002001237-l 

• AllfDO.•~~~~~~~~~~~~~~~~~+-

.. r-~~~~~~~ ..... ~ ....... . 

..,.,..-~~~~~~~.<A:<~ ........ . 

Serial Buffer Logic Diagr~m (PSB) 
J_,D20010D2188-l, Rev. C, Sheet 2 of 11 

PSB 15 rev C 
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SUE 4502 MB2002001237-1 
U47A 

J±-
PAR FlX 
STNO MOD 

7 
5 1.V4 Di-z--- BTRQ-N 9 

7 
~G'4C 3 AMAS- P 3 

:=r-
...... ~------+-------------- c-•il>r-..,....Jn-1:1::·~-,....-----------·.. :r• ..n-... ::: .... • ........ •• ______ -+-------------. 

D 

;r......i . '"' 
___l· lct 

• let 

• -··-~--+--.:..i ·-·----+--"-l 
.. llL-----+---'-1 

~ lCI 
1 

10 
1' A 

•• 
11 IQ 
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1l 2C1 

" '"" ~ 2C'I 

1 lCO 

• let 

• 10 
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H-7 let 
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n 
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1 
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r:~ 

. '"' 
r--!- !Cl 

IC2 

~ IC> 
l 

lG . . 
' 8 

15 JG 

I ll..._...P--+-+-+-1-4-~ 
I ~PD-P--1--.._l-4--'-l 

10 let 

~ ICl 

" 2C1 . II -N-+---+-1---'..., 
.-ll-! lCS 

"' 
0-

TlN ... 

Tm 
UM 

TIU 
t'TI 

TlW ,,.., 

tYrf--+-
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Tir ~· 
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I 
I 

U: ~SE 

I I 

I f1D lo ID 
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I 

S .. I 08noolf 

u. -... :q. n, ..._, ::: .... 
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t 

DATA 8U'I OJUVt:"S/ftXf"'l:T\'EltS UD WUL nft.EDM 

PSB 15 rev C 

Serial Buffer Lo~ic Di.\~:T:H'.l (PSB) 
LD2001UU:.n;>,-i, tt1.''. '-~. SheeL l.l uf 11 
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SUE 5951 INTERNAL POWER SUPPLY 

MAINTENANCE BULLETIN M5951 

INTRODUCTION 

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, control signals, and common ground connections 

ar·e made through plug Pl attached to the rear of the power supply. 

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

Sept 73 

AC Line 

105 v 
115 v 
125 v 

Iin (amperes) 

8.6 
8.3 
8.0 

Pin (watts) 

780 
800 
820 
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Figure 1. SUE 5951 Power Supply 
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Figure 2. SUE 5951 Power Supply, Rear View 
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INSTALLATION 

SUE 5951 is installed into the right-most position of the SUE Computer chassis 

from the module insertion end, so that plug Pl 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 Pl 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 (SD20030004:30) 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 th~t 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 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 means of a screwdriver control (figure 2). 

Each of the three output circuits has >Verload/sh·.Jrt-circuit current protection 

in the form of fbld-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. 

r Inverter-transformer outputs are coart-:l · lilw-rl~:,:;ulated. This is accom­

plished by controlling the base-drive current ol 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 jnverter stage consists of multi­

vibrator, line-voltage sensing, flip-flop. and ir.-.·erter base-drive circuits. 

Integrated circuits as well as 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, 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 dicxies 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 circuitry 

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 ROl 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. 

Sept 73 7 
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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 _is 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 QOl 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 TOl 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 QOl 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 \'oltag~ 

at C with i.'PSpect to A is twice the input \·oltage because of autotransformer 

action of TOl thereby appl.\·ing a re\·ersP rnltage across transistors Q0:3 and Q04. 

During the time interval that transistors QOl and Q02 are conducting, input power 

is transferred from primar.v to secondar~· \Vinding-s. Removal of base-drive 

current to QOl and Q02 causes both transistors to become cutoff and since tem­

porarily base drive has not been supplied to transistor pair Q0:3 and Q04, there is 

no transfr't' of input pow el' from primary to secondan· windings of transformer TO 1. 
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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 Tl 

(on the CCA card), and consequently saturate. Again, input power is transferred 

from primary to secondary windings whereby transistor pair QOl - 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 Cl capacitor combination in the 

base-drive circuit. 

ASTABLE MULTIVIBRATOR. - Circuitcy 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). 

A stable multi vibrator detailed operation 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-conducting 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 R 13 

and Q3. A voltage of Vq3E - Vq5E is developed across C4. During this time, 

capacitor C5 also charges to a voltage of V REF - V CEQs SAT" As soon as C5 

charges to a sufficient voltage to forward bias Q4, Q-1 starts conducting and 

thereby brings the Q4 collector voltage down. This voltage drop is coupled 

through C 5 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 transistor Q7 is held constant 

and the base of transistor QB 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 iR 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 RI 7-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 V2 to current trans­

former Tl. 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 rate. An increase in line voltage causes narrower complementary 

pulses to be supplied to the Tl current transformer. 

SERVICE REGULATOR (INTERNALLY-USED REFERENCE VOLTAGE AND 

VOLTAGE-TO-CONSTANT CURRENT CO}J'VERTER). - Auxiliary transformer 

T02 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 Ql 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 lnvert~r 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 range. 

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 heats inking) is 

prevented by the closure of contacts on a thermostat. Closing the thermostat 

contacts causes QlO (CCA) to conduct. thereby developing a voltage across 

R32; this voltage rise triggers SCR Qll (figure 15). Firing of this thyristor 

causes collapse of the internally-used reference voltage; base drive current 

to the power lnverter 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 Qll, 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 unlt 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. 

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. Equh·alent equipment can 

be used. 

Table 1. Recommended Test Equipment 

Equipment Manufacturer l\lodel 

DC Ammeter Weston 50 amp 9~1 

Multimeter Simpson 270 

Digital Voltmeter Non-Linear Systems LX-2 

Variable Auto-Transformer General Radio w 20 

Oscilloscope Tek-tronix 545A 

Preamplifier Tektronix CA 

Variable Loads Litton (Dynal oad) 5-!1900 

Resistor, 1000 ohms, 1/-! w 
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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: 

28 

Step 1: Disconnect line cord from a-c power. 

Step 2: Connect digital voltmeter test leads to appropriate output 

terminals per table 2. 

~tPp 3: Assure that all outputs are unloaded. 

Step 4: Connect line cord to a-c power and turn the appropriate output 

voltage adjustment 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 Pl-1 -'-17.5;;:0.8 Rlll (IRO) 

+5 Pl-4 -'-6. 1 ;I: o. 5 R215 (IRO) 

-15 Pl-8 -17.5=-0.8 R310 (IRO) 

*NOTE: ronnect voltmeter return to Pl-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 

J 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 clock"Wise and attempt 

readjustment. 

CURRENT LIMITER TEST. - Proceed as follows: 

Step 1: 

Step 2: 

Sept 73 

Disconnect line cord from a-c power. 

Connect digital voltmeter test leads to appropriate output 

terminals (table 4). 
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30 

Table 3. Output-Voltage Adjustments 

-
Output Voltage 

Test Acceptable Adjustment Nominal Output 
Points* Voltage Potentiometer Voltage 

Pl-1 +14. 85 to +15. 15 v Rlll (IRO) +15. 00 v 

Pl-4 +4. 95 to +5. 05 v R215 (IROJ ~5. 00 v 

Pl-8 -14. 85 to -15. 15 v R310 (IRO) -15. 00 v 

*NOTE: Connect voltmeter return to Pl-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 ls 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 

Pl-1 11. 2 :± O. 6 amperes with short-circuit -'15.0v 
current at 1. 5 ~ O. 5 amperes 

Pl-4 53, 0 ± 5. 0 amperes with short-circuit -5.0v 
current at 11. 0 ± 4. 0 amperes 

Pl-8 4. 0 ± O. 5 amperes with short-circuit -15.0v 
current at O. () -~- 0. 3 amperes 

*NOTE: Connect voltmeter return to Pl-!1 1common grounrll 

I 
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Step 5: Increase the varlable load until current limiting occurs per 

table 4. 

Step 6: 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 Pl-2 and 

Pl-4 of disconnect block Pl. Connect oscilloscope to terminals 

Pl-2 and Pl-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 ± 7 volts, 60 Hz occurs and disappear above this 

Sept 73 
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Alternate Method 

If no variable autotransformer is available, thls particular test can be accom­

pllshed by disconnecting the power supply llne cord from the a-c power and 

observing the momentary oscllloscope display of the llne 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 Pl-3 and Pl-6 

(common ground) of disconnect block Pl. 

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

indicated and the following waveform ls typical for each of 

these pulses. 

.._, __________ T2---------------..i 

Tl = 8. 2 MILLISECONDS 
T2 = 16. 6 MILLISECONDS 

ZERO 

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-Analysts Guide 

Symptom 

1. Power supply 
inoperative 

2. No output 
\'oltage from 
any regulator 
(0 volt) 

Sept 73 

Possible Cause 

No input power 

Fuse FOI open 

Defective Power 
Inverter tran­
sistors (open) 

Overvoltage 
protection SCR 
fired 

Closed thermostat 

Short circuit in any 
regulated power 
souree 

Short in prinrn.r~· 

circuit with FOl 

fuse open 

CorrectiYe Action 

Check for input power 
presence. 

Check fuse and replace 
as required. 

Check and replace as 
required. 

Turn all output .voltage­
adjust potentiometers 
fully clock"Wise. Remove 
press-on terminal from 
pin 10 on CCA card. Find 
malfunctioning series 
regulator and isolate 
problem. 

Disconnect thermostat 
ground connection. 

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. 

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

Shorted rectifier assembly 
in transformer seeondar~·. 
Replace shorted rectifier 
assembly (check filter 
capacitor charging voltage). 
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Table 5. Power Supply Trouble-Analysis Guide (Continued) 

Symptom Possible Cause Correcti~· 3 A ~ti on 

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 carcl. 

8. LED does not Inoperative Replace damaged LED. 
light 

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

repair faults. 
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1., Table 5. Power Supply Trouble-Analysis Guide (Continued) 
~ 

j 

10. 

Symptom Possible Cause Corrective Action 

Improper l lne 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 unsoldering components from a circuit board, never pry or 

force the pa.rt loose; unsolder the component by using the wicking 

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

Sept 73 

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. 1G 

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. 

SUE 5951 

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 

plece of uninsulated wire first, and holding the wire ln 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

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-disch·arge 
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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s QTY SERIAL NO. 

~REQD START END 

001 000 ()()()1 

002 {)()1 00()1 

003 ()()1 0001 

ooa. 001 ()()()1 

ems F ems ()()()1 

006 0()1 (J(l!J1 

007 001 ()()01 

ema ()()1 0001 

009 001 OCJCl1 

010 002 OOC11 

{)11 E (J(l1 0001 

012 001 ()()01 

013 E 001 ()()()1 

01a. E 001 0001 

el15 E 001 0001 

016 E 001 0001 

Ot7 B ooa. (J()(J1 

Ot8 B 001 (J()()1 

~ 
019 8 001 nnnt 

) n20 R OClt oon1 

021 "Of11 PCJC11 

n22 II 002 00()1 

fl23 B noa. ()()()1 

02a. 002 )()(11 

025 000 

026 em2 0001 

f12 7 nna. ~)(Jf11 

028 ()()1 {){)()1 

CJ29 002 ~)()()1 

030 ()(11 J()(J1 

031 mo 

) 

CODE ] SPECIFICATION I 
PART NUMBER IDENT DESCRIPTION VENDOR 

2003mma.30-2 jASSEMBL Y 

10010oa.155.1 PLATE. LEH SIDE 

1001 ()(lit 756-1 ~AT SINK 

10!l1001t508•1 I-ASHER, RETAINING 

1oo5mm793 - 1 jsTANDOH 

20010021 56· 1 CCA·CKT CARD ASSY 

200100215 7-1 !RO· CKT CARD ASSY 

1005000 777· 1 ~AME PLATE 

10010oa. 769· 1 COVER 

HXl 100a.866· 1 ~us AAR 

11001 a.ocmao-1 ~RANSFORMER, PMR 

P6375 80089 fRANSFORMER CHICAGO STANCOR 

aoo1a.00082•1 ~EA CT OR 

aoo1a.00093·1 PE ACTOR 

eon 1a.oooaa.•1 PEA CT OR 

aoo1a.oooa5-1 PEA CT OR, INPUT BALUN 

TYPE 1700S 002t3 PESI STOR SAGE 

TYPE 20-2 75oa.2 PESI STOR !RC, INC 

TYPE 20·, 25 75na.2 ~ES! STOR !RC, INC 

TYPE 20· 1500 15oa.2 ESISTOR !RC, INC 

TYPE PWS·. 25 1soa.2 £SIS TOR IRC, INC 

TYPE PWH'· 15 75Da.2 ESISTC1< !RC, INC 

TYPE PW10·.18 75oa.2 ES! STOR IRC, INC 

20AWG WHT UBING (TEFLON) MIL·I-22129 

t Na.nna. ~!ODE 

1Nit720 091423 ~!ODE SCIENTIFIC CMPl 

MOA962·3 oa.713 ULL WAVE BRIDGE MOT()<OLA 

SCPA1 1a.099 .ECTlflER SEMTE CH 

p.oHFS ata.a3 p100E !NTL RECTIFIER 

SUE 5951 Power Supply Parts List 
PL2003000430-2, Rev. G, Sheet 6 

MB2003000430-2 

] MAn/NOTE(SI FIND 
REF DESIGNATIDNISI NO. 

SUE 5951 ~ 

~ 
p 
~ 

~ 
A2 NOTE 216 ~ 
A1 NOTE 216 '7 
NOTE 202 ~ 

~ 
~() 

T1 1 

T2 ~2 

L2 3 

L3 .. 
La. 5 

Lt 6 

R6 THRU R9 7 
t 700S·. 050HM3PCT 

R2 B 
20•2 OHM SPCT 
VERT MTG KIT 
NOTE 2fl6 

Rt 9 
20·.25 OHM HJPCT 
VERT MTG KIT 
NOTE 2f16 

R3 Cl 
20· t 500 OHM SPCT 
VEiH MTG KIT 
NOTE 2D6 

RHJ 1 
PWS•.25 OHMHlPCT 
R1 t, t2 2 
PW10·15 OHMS PCT 

Ra., 5, t3, 1a. 3 
PW10· , 1 80HM10P CT 

APPROX FT REQO ... 
~5 

CRt t, 12 .6 

CR 7 THRU CR10 7 

CRt B 

CR2, 5 9 
NOTE 207 

CR6 () 

t 



MB2003000430-2 

S QTY SERIAL NO. 
~jREQD START END 

032 001 )()()1 

033 ()()3 ()()01 

031+ ()01 ()()01 

03S CJ02 ()()01 

036 ()(JI+ 0001 

037 001 0001 

038 000 

()39 F 003 0001 

01+0 002 ()[]()1 

01+1 [}()1 0001 

01+2 001 [)[)01 

01+3 000 

04~ ()()3 DOCll 

Ol+S 001 0001 

(Jlj~ 002 0001 

01+~ [)[)1 0001 

Oll8 001 0001 
000 0001 
()01 0001 

osc 002 0001 

OS1 000 

052 001 0001 

053 001+ 0001 

OSlt OOI+ 0001 

OS5 ems 0001 

OS~ 002 0001 

OS~ ()01 0001 

OS~ 001+ [)(}()1 

05~ 003 0001 

()60 ()()() 

061 003 0001 

062 001 0001 

063 ()[)1 0001 

061+ IXJO 

Oii 0•1 jooo1 

066 [)01 [)[)(}1 

067 [)()1 0001 

oe 001 0001 

Of'f Cl08 [)[)()1 

oa 001 looo1 

PART NUMBER CODE DESCRIPTION 1 SPECIFICATION / 
IDENT VENDOR 

SCSP;IL 11+099 IRE CTI f'IER, ASSY SEMTE CH 

8001200021-1 TRANSISTOR 

2N68S SCR 

2NS68S 01+713 TRANSISTOR MOTOROLA 

DTS•l+30 16758 TRANSISTOR DELCO RADIO 

10CHDDl+7Sl+-I+ PLATE, RIGHT SIDE 

8001300101·1 CAPACITOR 

71 C21JOJB11 S1 99392 CAPACITOR STM 

001032 71690 CAPACITOR CENTRALAB 

ZD6A271+ 0298Cl CAPACITOR EL PAC 

8001300392·1 CAPACITOR 

39D11 8GOSOHPI+ S6289 CAPACITOR SFRAGUE 

390228G02SHPI+ S6289 CAPACITOR SPRAGUE 

390238G050JTI+ S6289 CAPACITOR SPRAGUE 

TCG1231Xl15N3L3P '90201 CAPACITOR ,_LL ORY 
TVA1175.8 562.89 CAPACITOR SPRAGlE 
8001300333-2 CAPACITOR 

TE1213 56289 CAPACITOR SPRAGUE 

100101S3il 7• 1 llRACXET, RECTIFIER 

6179·2A 91506 CLIP, COMPONENT AUGAT 

326•20-0l+-0[]1 71785 TERMINAL STRIP CINCH 

326•20·07-0CJ1 71785 TERMINAL STRIP CINCH 

326·20-10-0[]1 71785 TERMINAL STRIP CINCH 

SCR11·2 28520 BUSHING HEYMAN MFG 

OCB·SOO 28520 BUSHING, OPEN/CLOSE HEYMAN MFG 

OCB-875 2852() BUSHING, OPEN/CLOSE HEYMAN MFG 

100-5 08289 RETAINER. TOROID ::JEL!>ERT 8LINN 

100·6 08289 RETA! NER, TOROID DELBERT 9LINN 

NY25-030 08289 INSULATOR, NYLON DELBERT !!LINN 

IJ'• TU 8• C8 j98978 lti£AT SJlll( IERC 

31+8875 75915 FUSE HOLDER LI TTELFUSE 

311+010 75915 FUSE LITTELFUSE 

11978-82 11873 DISCONNECT BLOCK UNDERl!RITERS 
SAFETY DEVICE 

L CB·S• 1CJN. 06915 SUPPORT, CIRCUIT BO RI CHCO PLASTIC 

, 005000906• 1 ,.,. 

SUE 5951 Power Supply Parts List 
PL2003000430-2, Rev. G, Sheet 7 

SUE 5951 

l MATL/NOTE(Sl FIND 
REF DESIGNATION(Sl NO. 

CR3 32 
NOTE 207 

06,7,1(] 33 

OS 31+ 

08, 9 NOTE 207 3S 

01 THRU OI+ 36 

37 

38 

C12, 13, 11+ 39 

Cl, 2 I+() 

Cl+ 1+1 

C3 1+2 

1+3 
• 

C16, 17, 18 41+ 

C7 l+S 

C9, 15 1+6 

cs 1+7 

C6 1+8 
C6 lt81i 
CB 1+9 

C10, 11 so 
51 

52 

(C1, C2) 53 

TB1, 2, 8,9 51+ 

T83,I+, 7, HJ, 11 5S 

TBS,6 S6 

S7 

58 

59 

60 

(L2,LI+) 61 

(L3) 62 

63 

61+ 

(CR3) les 
XF1 66 

Fl (JAB 1(JA 250V) 67 

Pl (FEMALE) 68 
co 

69 

81 (115CFM, 
11SVAC) 

7tl 

c 



SUE 5951 

CODE 
IOENT DESCRIPTION 

SPECIFICATION I 
VE NOOR 

MB2003000430-2 

MATL/NOTE(S) FIND 
REF DESIGNATION($) NO. 

Cl71 001 l0Cl1 C•2Cl55•015•BL 80126 LINE CORD, FAN PACIFIC 
ELECTRJ CORD CO 

71 

0 72 0()1 )()(11 

073 8 ODI 00131 

0 001 0181 

0 75 002 0001 

"76 '1(12 1001 

077 003 0001 

078 r 002 0001 

019 001 0!101 

OBO 001 )()01 

081 004 )()()1 

082 001 J001 

083 007 0001 

084 010 0001 

085 001 0001 

002 )()01 

001 0001 

OU 0001 

001 01111 

090 003 0001 

091 030 lOOI 

092 F 003 JOOI 

093 F 030 )()()1 

094 003 )()01 

095 F 003 l001 

096 00'4 001 

097 A/R JOOI 

098 001 )()01 

fl99 F 1~01 JO(l 1 

100 002 Hl!'I 

101 001 

102 001 

lit.if 001 

,,. 001 

119 001 

llllt OD1 

C1316•006·BL 80126 I NE CORD, AC PACIFIC 6FT. 16/3 72 
ELE CTR I CORD CO 

T'tl'l 511·!1111110 781 • llUf, LOCI: SMIKEPROOr 511·0618CXl-Cl1· 73 
0251-0551 

TYPE 1130· 7611 931110 TMERMOSTAT ESSEX INTL INC SI 74 
1130• 7611 CL 21 o 

I OCJ1004866· 3 

1CJOHlCl4866-2 

lllS5Hl57•35 

9002200582•1 

111551957·511 

22NM832 

1 CXl 500117116• 2 

RUS RAR 

US RAR 

906 SCREW, PAN ND 

SCREW, PAii MO 

906 SCREW, PAN MO 

15653 NUT, LOCK 

L(; 

KAYNAR 

60•11·11661·1662 18565 INSl.l.ATOR 

60• 1I•lt3Cl5·1662 18565 INSULATOR 

CHOMERJCS 

CHOKRICS 

495334-7 

MS9Cl725·4 

MSl5795·804 

MS35338·44 

MS35649·2252 

llSIOn5·32 

9003400421-18 

9003400421-16 

9003400421-15 

9003400421-12 

AlllG 18 TYP[ S 

9003400419-9 

111535335·32 

NO. 340 

MS3367-5 

1005()()(1787-22 

MS 15795· 805 

2322·11117 

2 71 9-111550• U I 7 

... 1000• 329-006 

•S35J3 S-Jlt 

•S2718J•12 

"5171 IJ· 1.0 

l2735 SHER, NYLON RCA 

6906 HD 

6906 SHER, FLAT 

96906 SHER, LOCK 

6906 NUT, H£X 

... SCJlEW, ail', l«IC ND 

IRE, STRANDED 

IRE, STRANDED 

IRE, STRANDED 

IRE, STRANDED 

JR£, SOLID, UNINSUL OO-W-343 

IRE, SOLJD,UNINSUL 

906 SIER, EICT TOOTM 

1984 ILICONE HT SK CMPD DOW CORNING 

6906 TRAP TlEDOWN 

ERM!NAL, TAB 

6906 ASHER, FLAT 

SHOll.DER 

SMEit, •I CA 

LOCI: 

rLAT 

ruT 

AllllTOlll 

0£Ll!ERT Bl II• 

SUE 5951 Power Supply Parts List 
PL2003000430-2, Rev. G, Sheet 8 

DEG OPEN 195 DE 
NOTE 20~ 

75 

76 

6•32 IC 1 .25 LG 77 

li•ltO IC I .CJCJ LG 78 

8·32 IC 2.25 LG 79 

8-32 80 

81 

(05) 82 

(QI THRU 04.06, 83 
7, 1()) 

84 

I /4-2[) X • 56 LG 85 

NO. 4 

NO. 1 /4 

1/4-20 

86 

87 

88 

S/16•11 IC • 75 LG 89 

14AWG WHT 90 
APPROX FT REOD 

16AWG WHT 91 
APPROX FT RfOD 

16AWG PLK 92 
APPROX FT RfOD 

20AWG WHT _3 
APPROX FT Rf OD 
NOTE 216 
APPROX FT RfOD 4 

2[)AWG 
APPROX FT REOD 

NO. 10 

NOTE 207 

NCTE 2l",9 

J1 

NO, 6 

llO. 5/16 

llO. S/16 

(CR3) 

llO. S/16 

llO. 5/16 

NO. 1 /It 

8 

9 

io1 

1 (12 

1C3 

(15 

106 

-



MB2003000430-2 

S QTY SERIAL NO. 
~jllEQD START END 

107 001 pno1 

108 8 008 pno1 

109 E CJCJ4 )()()1 

110 E 006 )()()1 

111 E ()()1 )0()1 

112 A/R 0001 

113 E 006 )()01 

114 E ()()Ii )()01 

115 E on2 )()01 

116 E 006 1001 

117 E OCJ4 1001 

~ 
118 A/R 01Xl1 

119 002 )()()1 

120 ()01 mo1 

121 REF )()01 

122 REF )()01 

123 REF l(J()1 

12~ 000 

12!1 000 

126 OCXl 

127 ()()() 

128 REF 0001 

PART NUMBER CODE DESCRIPTION 1 SPECIFICATION / 
IDENT VENDOR 

lllSZ5!1J6• 109 96906 jt.u;, RING 

TYPE 2636·2 .. 850 p6$110 !-SHER, SHOU.DER AMl\TOM 

1()050()()785· 14 LUG, RING 

10CJ50CIJ787-3 trERMI NAL RE CPT 

1oosmm7as-2c UG, RING 

2005000001·1 Sl.BSTITUTE KIT 

1005000785- 7 UG, RING 

1005CJOO 785-15 u;, RING 

10050()()787-, ~ERM! NAL RE CPT 

10()500()785· 12 tX;, RING 

100500()787·5 ~ERMINAL RECPT 

SN6Cl/SN63 SOLDER OO·S·571 

34306 m779 ~PU CE AMP, INC 

1BAWG WHT ~UBING (TEFLON) MIL•l•22129 

502(1()30()[)43"-2 ~CHEMATI C '.JI AGRAM 

Wl.20CJ3CJCJ043CJ-1 'jNIRE LI ST 

AP200300043f1·2 jr.CCEPTANCE TEST PROC 

DS20Cl3CIO!llt3Cl·2 DESIGN SPECIFICATION 

SUE 5951 Power Supply Parts List 
PL2003000430-2, Rev. G, Sheet 9 

SUE 5951 

I MATL/NOTE(S) FIND 
llEF DESIGNATIOHCll NO. 

,,.1..., ll0.5/16 107 
llOTE 211 

2636·2-850•PM111Cl 108 

16• 24AWG NO, 1CJ 109 
NOTE 211 
APPROX OTY REQD 

FASTON 25CJ 110 
16·14AWG 
NOTE 211 
APPROX QTY REQD 

12-10AWG NO. 1 /4 111 
NOTE 211 
APPROX QTY REQD 
F~ FIND NO. ltO 
(C1, 2) 

112 

22·1BAWG NO. 6 113 
NOTE 211 
APPROX QTY REQD 

16•11iAWG NO. 1/li 111i 
NOTE 211 
APPROX QTY REQD 

FASTON 250 115 
22·1BAWG 
NOTE 211 
APPROX QTY REQD 

11i·16AWG NO. 6 116 
NOTE 211 

FASTOl'l 250 117 
12·11iAWG 
APPROX QTY REQD 

NOTE 216 ~18 

16·14AWG 119 
APPROX QTY REQD 

APPROX FT REQD p20 

~ 21 

~22 

~23 

121i 

125 

126 

127 

128 



SUE 5951 

~· 
S QTY SERIAL NO. 
~ REQO START END 

200 Rff 0()()1 

201 REF 0001 

202 A/R ()(]()1 

203 1!00 

2011 REF 0001 

205 A/R 0001 

206 REF 0001 

207 A/R 0001 

206 000 

209 REF 0001 

21Cl 

211 REF 0001 

~ REF )()[]1 

213 000 

'~\, 2111 RH l001 

)o/ 

21.; A/R 0001 

216 A/R 0001 

217 000 

2111 REF 0001 

M B2003000430-2 

T PART NUMBER CODE SPECIFICATION I T MATL/NOTE(Sl 
IDENT DESCRIPTION VENDOR REF DESIGNATION(S) 

SPEC/OWG/STD NOTE: 

COMPONENTS NOT CALLED OUT BY THEIR FIND NUMBER ON FACE 
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS. 

LE CP1Clli9· 16 MARK FIND NUMBER B ,09 HIGH CHARACTERS (TYPEl!RITER MAY 
BE USED) AS FOLLOWS, 

TOP BLOCX1 l.JlllT TITLE 
2ND BLOIX1 PART NlM!ER 
3RD'BLOCX1 - SERIAL NIMIER 
liTH'BLOCKs 105•125VAC li7·63HZ 

ALUM .010 TO ,0110 GAP FOR CONNECTOR FLOAT ALIGNMENT. 

LECP1075 HARDWARE. 

INSTALL R1,2,3 USING SCREW, CENTERING WASHER, LOCK• 
jwASHER AND NUT FROM VERTICAL MOUNTING KIT. DISCARD 
UNUSED HARDWARE. 

MOUNT OB ANO 09, CR2,3,5, SI USING THERMAL COMPOUND 
FIND NO. 97. 

INSTALL FINO ND. 96 TO ALLOW FOR ADJUSTMENT BE Tio.{ EN 
FIND NO. 72 AND GREEN WIRE. 

lll.2003000ll30 SEE WIRE LIST FOR LOCATION. 

INSTALL FIND NO. 110 (TERMINAL) ON FIND NO. 66 
(FUSE HOLDER) PRIOR TO INSTALLING FIND NO. 67 (FUSE) 
INTO FUSE HOLDER. 

~EllO LI.GS QIJ OEGREES, STARTING BENO .12 'ROM 0100£. 
CAUflOll: DO llOT 'RACTUtE l•Sl.l.ATIC*. 

LE CPI 0119· 16 MARK FIND Nl.M!!ER 8 .09 HIGH CHARACTERS 
MAY BE USED) AS FOLLOWS: 

(TTPE.-UTER 

TOP BLOCK: l.lllIT TITLE 
2ND BLOCK: PART Nl.-'4!1£R 
3RD BLOCK: SER i al NtJMF\Fr 
&!TH BLOCK1 20~)- .!1&'1 VAC, ~ >- S3HZ 

INSTALL '1NO 111\ftlLR !13 Ofl '1ND Nl.N[RS 6 AlllO 7 BY 
INSERTllC IN .06fl DIAl€TER HOLE ANO SOLDERllC WITH 
FINO NIMIER 118. , 

LOCATE ANO TIE ALL WIRE BUNDLES TO PREVENT CONTACT 
WITH HEAT SINKS AND FAN BLADES. 

SUE 5951 Power Supply Parts List 
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FIND 
NO. 

200 

201 

202 

203 

2011 

205 

206 

207 

20B 

209 

210 

211 

212 

~13 

~111 

215 

216 

217 

218 

-
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SCAL[ 2/1 
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St:E 5951 Circuit Card Assembly, CCA 
2001002156 . Rev. D, Sheet 1 

I 
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l\IB!!OO!l000430-2 

~; 

SECTION A-A 
S<Al£ l/I 
3 PLACCS 
IQ1,1,9 l 

ROTATED 90• CCW 





SUE 5951 

S QlY SERIAL NO. 
~ REQD START END 

(JU1 ()(]( ()()() 1 

002! 001 00()1 
00 3 F (1(11 ()(Jn 1 

'lfl4 ()() 3 ()()(] 1 

005 00 T 0001 

006 001 0001 

00 7 [](' 1 ()()(11 

cm B on 1 oor11 

009 ()()1 0001 

[J 10 (]() 2 ()0[11 

011 001 0001 

0 1 2 001 000 1 

OT 3 F 002 00f1 T 

O 14 F 002 0001 

01 5 F on1 or1c1 

01 6 001 (J()(J 1 

017 E 001 OfJOT 

OTB E OrJ4 0001 

[)[]1 0001 

02T ('01 ()[)(Jl 

022 ()()3 ()[)(11 

023 002 0001 

024 rn: 1 oor11 

(125 [](11 [J(10T 

D26 OrJT r1m11 

027 (1[J5 [1[)f11 

028 [)[13 (][1[)1 

029 E rm6 OCc' 1 

030 E oo 1 0001 

031 001 [)[101 

032 or; 1 [Jr'[J1 

033 [)[)t 0001 

034 B ('" 1 C001 

PART NUMBER 

2001 OCl21 ~ 1 

1001001+ 75 7-1 
8001 8()[1098 - , 

SN75451P 

PW2·4 OHMS 

8()()13003, ... t 

MTA5CJE25 

MTABOFSO 

RL42S271G 

192P15392 

8001300311-2 

1N5160 

8001 30001 7 -1 

8001300101 -1 

8nn 1 300 10 2 - 1 

1 N4734 

800140(1[181 -1 

8()(1 1 200'1()1 -1 

2N3054 

2N4898 

2N5060 

2N5354 

S2F 

1 N751 A 

1N752A 

1 N758A 

1 N4()(12 

1N4735 

80(11 1()(10(]1 -1 

100500083 7 -1 

RUJ7S471G 

3rJ07P- 1·1 rJ3 

PW3·2 OHMS 

TYPE RL S- 1 A 

CODE 
IDENT DESCRIPTION 

PRINTED ~G BO, ~ 
I CP 

01295 I CP 

7501+2 ~ESI STOR 

CAPACITOR 

90201 CAPACITOR 

90201 CAPA Cl TOR 

~ES!STOR 

56289 CAPAC! TOR 

CAPACITOR 

~lIODE 

CAPAC! TOR 

CAPACITOR 

CAPAC! TOR 

DIODE, ZENER 

TRANSFORMER 

TRANS! STOR 

TRANSISTOR 

TRANSISTOR 

SCR 

TRANS! STOR 

14099 DIODE 

DIODE, ZENER 

DIO'JE, ZENER 

DIODE, ZENER 

DIODE 

DIOl)E, ZENER 

DI ODE 

DIODE 

RESISTOR 

aon4 RESJ STOR, POT. 

75042 RES! STOR 

91637 RESISTOR 

l SPECIFICATION I 
VENDOR 

MB2003000430-2 

I MATL/NOTE(Sl 
REF DESlt;NATION(Sl 

USED ON Sl.E 
5950,5951,5952, 
5953 

FIND 
NO. 

U3 ( 7473) 

TEXAS INSTR INC Ul,2,4 

2 
3 

IRC, INC R3 1.10 IS 

Cl 1 • 10 IS 

MALLORY CAP. CO C2 1.25 IS 

MALLORY CAP. CO C3 1 • 70 IS 

6 

7 

MIL·R-22684/4 

SPRAGUE ELEC 

SEMTECH 

MIL·R-22684/1 

POURNS, I NC 

IRC, INC 

DALE ELEC INC 

R38 1. 0 IS 

C4,6 .80 IS 

C12 .80 IS 

CR25 .5 ·IS 

CS, 14 • 20 IS 

C9, HJ .25 IS 

C7 .375 IS 

CR13 .5 IS 

10 

11 

~2 

13 

14 

1 5 

16 

T 1 1 7 

03,4, 5, 6 (T018) 18 

01,9 (T066) 

02 (T066) 

19 

20 

011 (TOTS) 21 

07,8,10 (TOTB) 22 

CRT0,11 .5 IS 

CR24 • 5 IS 

CR22 • 5 IS 

CR16 .5 IS 

23 

24 

25 

21"' 

CR12, 18, 19, 20, 21 2-
. 5 IS 

CR7,8,9 .5 IS 2f 

CR4,5,6,14,15,17 29 
. 5 IS 
CR23 30 

R33 .5 IS 

R25 

R71.10lS 

31 

'3? 
33 

R18 .425 IS 34 
RLS·1A,1.5K OHMS 
3 PERCENT, 1W 

~- ,,. -· ------- ---------L---.1.------------------------'----' 
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056 

057 
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S QTY SERIAL NO. 
~ REQD START END 

001 0001 

001 0001 

(](11 0001 

001 000 1 

001 0001 

002 0001 

005 0001 

002 0001 

()(12 noo1 

on 1 ODO 1 

002 0001 

001 0001 

002 0001 

(J0.1 0001 

001 ()(101 

0(11 0001 

on1 0001 

001 0001 

(1(11 0001 

0(11 0001 

002 0001 

A/R 0001 

003 0001 

000 

(Jr) 1 f)(J(l 1 

REr (1('01 

()[] 3 ()()01 

REF 000 1 

CODE ] SPECIFICATION I l MATL/NOTE(S) PART NUMBER 
IDENT 

DESCRIPTION 
VENDOR REF DESIGNATION(S) 

RL42S241G RES! STOR MIL·R-22684/4 R28 1.0 JS 

RL37S102G RESJ STOR MIL-R-22684/3 R6 • 8 IS 

RL32S120G RESISTOR MIL·R-22684/3 R11 • 8 IS 

RL32S152G RESISTOR MIL-R-22684/3 RS • 8 IS 

RL32S271G RESISTOR MIL-R-22684/3 R36 .8 JS 

RL20S120G RESISTOR MIL·R-22684/2 R8,35 .6 JS 

RL07SHJ2G RESISTOR MIL·R-22684/1 R4, 12, 13, 16, 21 
• 5 IS 

RL07S101G RESISTOR MIL·R-22684/1 R9, 10 • 5 IS 

RL07S512G RESISTOR MIL·R-22684/1 R14, 15 • 5 IS 

RL07S103G RESISTOR Ml L·R· 22684.i 1 R 1 7 • 5 IS 

RL07S152G RES! STOR MIL·R-22684/1 R30, 31 • 5 IS 

RL07S472G RES! STOR MIL-R-22684/1 R26 .5 IS 

RL07S330G RESISTOR MIL-R-22684/1 R22, 23 • 5 JS 

RL07S153G RESISTOR MIL-R-22684/1 R24 • 5 IS 

RUJ7S621G RESISTOR MI L·R· 22684/ 1 R27 • 5 IS 

RL07S301G RESISTOR MIL·R-22684/1 R29 • 5 JS 

RUl7S151 G RESISTOR MIL·R-22684/1 R32 • 5 IS 

Rlo7S202G RE SJ STOR MIL·R-22684/1 R20 • 5 IS 

RL07S2 72G RES! STOR MIL~R-22684/1 R37 • 5 IS 

RL07S131G RESISTOR MIL·R-22684/1 R34 • 5 IS 

RL07S100G RESISTOR MIL-R-22684/1 R1,2 ,5 JS 

SN60/SN63 SOLDER 0'"1- s- 571 

6166B·BASE 131()3 HEAT SINKS THERMALLOY co ( T066) 

1()()- 5 08289 RETAINER, TOROID DELPERT PLINN 

SD200 3r1on430 -1 SCHEMATIC DIAGRAM 

DF31A 02735 I NS ULA TOR, Ml CA RCA MAY BE FURNISHED 
WITH 01,2,9 

502003000430-2 SCHEMATIC DIAGRAM 
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S QTY 
~ REQD 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

l/R 

SERIAL NO. 
START END 

po01 
iooo1 

po01 

0001 

00111 

0001 

0001 

0001 

0001 
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CODE DESCRIPTION l SPECIFICATION I ] MATL/NOTE(S) PART NUMBER IDENT VENDOR REF DESIGNATION(Sl 

SP£ C/Ollli/STD NOTE St 

lECP10ll9-17 jMRltlNG. 

PRINTED WIRE CIRCUITRY SHOWN IS PHYSICALLY ON 
C<»iPONENT SI DE. 

COMPONENTS NOT CALLED OUT BY THEIR FIND N\JllBER ON FACE 
Of DRAWUIG ARE IDENTIFIED BY THEIR REF DESIGNATIONS. 

COMPONENT HEIGHT • 70 .-x. 
~~D PROTRUSION (SIDE 2) .075 .-x. HARDWARE 

OTRUSION .160 MAX. 
SQUlRE PAD ANO/M DOT DENOTES PIN 1 OF ICP. 

SQUARE PAO DENOTES CATHODE END OF DIODE. 

LECP1075 HARDWARE. 

---
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-
S QTY SERIAL NO. 
y REQD 
M START 

JI (1( 

00 2 

()( J3 

()( 

()( 

J.1.1 

JS 

• 00 

CJ() 

()() 

()() 

()1 

01 

01 

01 

6 

7 E 

8 E 

9 

() 

1 

2 

3 E 

01 .. 
01 

01 

s 

6 

~~ 

~ () 1 

01 9 

02 Cl 

02 1 

02 2 

3 

4 

02 

02 

02 

02 

02 

02 

02 

()3 

03 

03 

s 

6 

I 

B 

9 

Cl 

1 

2 

()()() 0001 

001 0001 

002 0001 

OCJ2 0001 

001 0()()1 

002 OCJ01 

(]() 1 0001 

OCJ3 0001 

()()1 ()001 

()()1 ()()() 1 

002 0()()1 

001 00()1 

nos 0001 

()02 0001 

003 0001 

()()3 0001 

003 0001 

CJ02 ()()()1 

006 0001 

004 ()001 

001 Oft01 

OCJ2 0001 

()() 1 CHXll 

()()1 0001 

001 ()()() 1 

()()1 0001 

001 0001 

om 0001 

001 0001 

001 0001 

002 0001 

004 0001 

END 

MB2003000430-2 

I CODE SPECIFICATION I I MATL/NOTE(S) ' FIND 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION($) NO. 

2001001215 7-1 IRO-CltT CARO ASSY USED ON SLE 1 
595()/5951 

1001004 758· 2 PRINTED ll!RG BO, IRO '2 ' 

1Nlf720 13327 DIODE SOLIT~ON CR101, CR201 '3 
.625 IS 

1N7S6A DIODE, ZENER CR1Cl2, CR301 .SIS~ 

1N7S2A DIODE, ZENER CR202 .s IS 5 

1N757A DIODE, ZENER CR103, CR302 • SI s 16 
80(] 12CJCJ021 -1 TRANSISTOR 0101 (T0-3) 7 

8001200001 ·1 TRANSISTOR ?102,202,302 
T0-18) 

18 

2N3771 04 713 TRANSISTOR MOTOROLA 0201 (T0-3) '9 
2N30S4 TRANSISTOR 0301 (T0•66) 10 

RL42S471G ~ESISTOR MIL·R-22684/4 R10l, 102 1 • 0 IS 11 

OM15F471 J 72136 CAPACITOR EL MENCO C202 • 25 IS ~2 
IWJ() 1 3001 () 1 CAPACITOR C201, 20lt, 301, 13 

101, 10lf .25 JS 

005F0101 ..KJ3 CAPACITOR MIL-C-5/18 C102,302 .25 JS ~-
3007P· 1·102 80294 RESISTOR, VARIABLE BOURNS, INC R111,21S,310 1S 

C~5F0331 JO:! CAPACITOR MIL•C·S/18 C103,203,303 
.2S IS 

16 

U6A7723393 07263 I CP FAIRCHILD Ul,2,3 17 

RL07S202G RESISTOR MIL·R·22684/1 R 103, 302 .s IS 18 

RL07S821G jRESI STOR MIL·R-22684/1 R303 30S, 10S, 
rn9, 201, 20s • sr s 

19 

RL07S302G RESISTOR MIL·R·22684/1 R108, 112,308, 
311 .s IS 

20 

RL07S301G !R£SISTOR Nll•R•226811/1 R107, 1111 115 
2ot,21s,i1s,t1-. 

21 

315 .s IS 

RL07S332G RESISTOR MIL·R-22684/1 R 1 lCJ, 309 • S IS 22 

RL07S1CJ2G RESISTOR MIL·R-22684/1 R21Cl .s IS 23 

RUJ7S681G RESISTOR MIL·R-22684/1 R211 .5 IS 24 

RLCJ7S101G RESISTOR MIL·R-22684/1 R214 .s IS 2S 

RUJ7S271 G RESISTOR MIL·R-22684/1 R304 .s IS 26 

RL07S241G RESISTOR MIL·R-22684/1 R307 .s IS 27 

ltl.01S391G RESI ST<Jt MIL•R·221811/1 MOS .s IS 21 

RLCJ7S222G RESIS10R MIL·R-22684/1 R204 .s IS 29 

RL42S201G RESISTOR MIL·R·2~684/4 R104 1 .D IS 30 

RL42S681G ~ESI STOR MIL-R·22l 64.14 R201, 2D2 1 .CJ IS ~1 

RL42S271G RESI STCR MIL·R-22684/4 Rl 13, 116,206,312 32 
1 .D IS 
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S QTY SERIAL NO. 
PART NUMBER CODE DESCRIPTION l SPECIFICATION I l MATl/NOTECS) FIND 

~ REQD START END IDENT VENDOR REF DESIGNATIONCS) NO. 

001 ~1 

002 0001 

000 

002 ()()()1 

A/R CJ001 

REF 0001 

0(11 OCXJ 1 

CJCJ3 0001 

RlltZS21t!G ~UISTOR Mll•ll•H•llt 

RL&+2S21.+0G RESISTOR MIL·R·22681t/I+ 

1+95320 02 735 I NSll.ATOR, MICA RCA 

SN60/SN63 SOLDER OO· S· 571 

SD2CJ030001+3C>-1 SCHEMATIC DIAGRAM 

DF31A 02735 I NSIA.ATOR, MI CA RCA 

RLCl7S51oG RESISTOR Mll.•R•22684/1 

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

RJ01 1,0 IS JJ 

R212, 216 1 • 0 IS 31+ 

35 

MAY BE FURN! SHED 36 
WITH 0101 AND 
0201 

37 

38 

MAY BE Fl.RNISHED 39 
WITH 03CJ1 

R306, 208, 106 
,5 IS 

a.o 
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200 

201 

202 

203 

20Ji 

205 

206 

207 

208 

209 

SUE 5951 

S QTY SERIAL NO. 
~ REQD START END 

REF poo1 

A/R ~J001 

REF loom 

REF jooo1 

REF 0001 

REF 0001 

REF 0001 

REF Cl001 

REF 0001 

A/R 0001 

MB2003000430-2 

CODE 1 SPECIFICATION/ ] MATL/NOTE(Sl PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) 

SPE C/1¥;/STD jNOTES: 

LE CP 10119· 1 7 IM-RKING. 

PRINTED CIRCUITRY SIOllN IS PHYSICALLY ON COMPONENT 
SIDE. 

COMPONENTS NOT CALLED OUT BY THEIR FIND NUM8ER ON FACE 
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATION. 

COMPONENT HE I GHT • 70 ,.._X • 

SQUARE PAD AND/OR DOT DENOTES PIN 1 OF ICP. 

~EAD PROTRUSION (SIDE 2) .075 MAX. HAROl!llRE 
PROTRUSION .160 *X. 

SQUARE PAD AND/OR STRIPE DENOTES CATHODE END OF DIODE. 

MAXIMUM COMPONENT CONFIGlRATION DEPICTED ON FACE OF 

! LE CP1075 

DRAWING, FOR ACTLU\L USAGE SEE APPLICABLE PARTS LIST. 

HARDWARE. 
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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 configurations 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 la, lb, 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 +lq 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 lb. Through this cable, ac power is connected 

Aug 73 1 
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' 
. . 

FUSE HO~ER 1· ··-- ·'­
+15V POWER SUPPLY 

2002001251 

'" 

/+i;V, -15V,.:OWER SUPPLY 
2002001206 

Figure la. SUE 5952 Powe.r Supply, Front View 

@NEMA 5-20P 

INPUT POWER PLUG, P4 

-... • 

SUE 5952 

FUSE HOLDER 

-----R310 

Figure lb. SUE 5952 Power Supply With Subassemblies Removed 
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+5V, -15V POWER SUPPLY +15V POWER SUPPL? POWER CONTACTOR ASSEMBLY 

TBl-1 

• 

HOLDING SCREW 

Jl-1 

OUTPUT VOLTAGE 
ADJUSTMENTS (INSIDE) 

Figure 2a. SUE 5952 Power Supply, Rear View 

SUE 5952 EXTERNAL POWER SUPPLY 

r----rnPuTL'rNi:------------------ - I 
CORD~ 

Pl Jl ---· 1 

,,.. 2 
...:i 3 0. '° 0. 0 4 
;:::i ~ 
00 0 5 
ii::~ 
rz:I 0 6 ::: ~ 
0 

7 0. 

8 

ARCHITECTURAL 
GROUND, TBl-9 

,,.. 
...:i 
0. .... 
0. .,., 
;:::i ~ 
00 0 

ii::~ 
rz:I 0 

::: ~ 
0 
0. 

~HITECTURAL 
GROUND, TBl-9 

VTP 

Pl J2 

1 

2 

3 

4 

5 
6 

7 

8 

L--
TBl-8 TBl-4,5 TBl- TBl-6, TBl-3 TBl-1 

-15V +5V PWST COMMON LFRQ +15V 
POWER FAIL GROUND LINE FREQUENCY 

PULSES SIGNAL 

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 ano~her 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 lin (amperes) Pin (watts) Iin (amperes) Pin (watts) 

105v 
115v 
125v 

8. 6 
8. 1 
7. 8 

760 
780 
800 

8. 9 
8.4 
8.2 

820 
840 
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: 

4 

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. 

b. 

Chassis 

Chassis 
Support Angles 

'-------Cabinet 
Support 

Method A 

5952 

a-z%6P---;:c~has sis 

Support Angles 

~Cabinet ______,. 
Support 

Method B (Optional) 

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 TBl on the 5952 as follows: 

SUE Computer Voltage 
Power Su:e:el;y 5952 IN FIB US or Signal 

TBl-1 J3-1 +15 v 
TBl-2 J3-2 PWST 
TBl-3 J3-3 LFRQ 
TBl-4 J3-4 +5 v 
TBl-5 J3-5 +5 v 
TBl-6 J3-,6 Common 

Ground 
TBl-7 J3-7 Common 

Ground 
TBl-8 J3-8 -15 v 

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 disconnP~t 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 CillCUITS 

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 de rectifying circuit that drives an 

inverter operating at approximately 10 KHz. Output from the inverter provides 

ac power to three functionally-independent regulated de 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 containing 

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-fl.op, and inverter base-drive circuits. 

Integrated circuits and discrete comp<>nents 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 protection sequence can be performed before de 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. \\'here 

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 de voltage which activates 

the power inverter. 

SURGE-CURRENT LIMITER. - Power resistors ROl 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 de 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 Rl3 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 TOl primary and the common node of resistors Rl3 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 Bis the de input voltage, the voltage 
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at C with respect to A is twice the input voltage because of autotransformer 

action of TOl. A reverse voltage is applied across transistor pair Q03-Q04 as 

a result. While transistor pair Q01-Q02 conducts, 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 TO 1. 

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 

Tl (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 resistor-capacitor combination (R3-Cl) in the 

base-drive circuit. 

ASTABLE MULTIVIBRA TOR. - 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 Rl3 and Q3. A voltage 

of vq3E - VQ5E is developed across C4. During this time, capacitor C5 also 

charges to a voltage of V REF - V CEQ5 SAT" As soon as C5 charges sufficiently 

to forward-bias Q4, Q4 starts conducting and thereby brings the Q4 collector 

voltage down. This voltage drop is coupled through C4 to Q5 and begins to stop 

conduction of Q5. Consequently, tl1e 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 R 17 -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 Qfi oase occurs at an earlier time. 

FLIP-FLOP. - Signals from the astable multivibrator and from the line 

regulator are supplied to a J-Kflip-flop (U3 in Figure 11) to generate comple­

mentary pulses that are coupled via driver stages Ul and U2 to current trans­

former Tl. Figure 11 shows in detail the waveforms at various nodes. Mixing 

li1ie 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 oo be supplied oo the Tl current transformer. 

SERVICE REGULATOR (INTERNALLY-USED REFERENCE VOLTAGE AND 

VOLTAGE-TO-CONSTANT-CURRENT CONVERTER). - Auxiliary transformer 

T02 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 Ql 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 stabk.. 1·eference 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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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 Qll through transistor stage QlO. 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 de 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 Q 11, 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 C1 

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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LINE FREQUENCY SIGNAL. - The line-frequency signal circuit provides one 

positive pulse for each foll 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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Figure 17. Line-Frequency Circuit and Signal 
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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 W20 

Oscilloscope Tektronix 545A 

Preamplifier Tektronix CA 

Variable Loads Litton (Dynaload) 541900 

Resistor, 1000 ohms, 1/4 w - -
Zener Diode Type 1N751A - -
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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 rtvailable, 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 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. oov Pl-4 -I G.2±0.4V R215 (IRO) 

2002001206 -15. oov Pl-8 -17. 5 ± 0. 7V R310 (IRO) 

2002001251 +15. oov Pl-1 -17.5±0.TV Rlll (IRO) 

*NOTE: Connect voltmeter return to Pl-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 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 output voltage is per Table 3; adjust appropriate 

potentiometer t.o 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 per Table 4. 
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Table 3. SUE 5952 output Voltage Adjustment to Nominal 

Power 
Nominal 

Test 
Acceptable Output Voltage 

Supply 
Output 

· Points* 
Output Adjustment 

Voltag_e Voltage Potentiometer 

2002001206 + 5. oov Pl-4 + 4. 95 to + 5. 05V R215 (IRO) 

2002001206 -15. oov Pl-8 -14. 85 to -15. 15V R310 (IRO) 

2002001251 +15. oov Pl-1 +14. 85 to +15. 15V Rlll (IRO) 

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

' 

32 

Step 3: Connept 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 

Voltage 
---; 

Nominal 
Power 

Output Test 
Acceptable Start of 

Supply 
Volta__g_e Point* 

Current Limiting 

2002001206 + 5. ov Pl-4 62. 0 ± 7. 0 amperes with short-
circuit current at 15. 0 ± 4. 0 
amperes 

2002001206 -15. ov Pl-8 6. O ± O. 6 amperes with short-
circuit current at 0. 9 ± 0. 4 
amperes 

2002001251 +15. ov Pl-1 35. 0 ± 6. 0 amperes with short-

j circuit current at 5. 0 ± 2. 0 
amperes 

* . - l NOTE. Connect voltmeter return to Pl 6 (common ground). _____ 1 

Step 5: Increase the variable load until current limiting occurs per 

Table 4. 

Step 6: Repeat all steps for all current limiters. 

.Aug 7:~ 
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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 Pl-2 and 

Pl-4 of disconnect block Pl. Connect oscilloscope to terminals 

Pl-2 and Pl-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: 

ZERO 

Aug 73 

5! OV TYPICAL 

-~--1 __ ,---- -, 
~Tl -~ t I 

I 
T2-...J 

I 

Tl = T2 C-' 46 to 58 MICROSECONDS 

33 



MB2003000447-1 SUE 5952 

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 Pl-1 and 

Pl-2 of disconnect block Pl; and connect one zener diode, type 

1N751A between terminals Pl-2 and Pl-6 of disconnect block 

Pl. Connect oscilloscope to terminals Pl-2 and Pl-6 of the 

disconnect block. See sketch. 

li-------
OSCILLOSCOPE 

1000 OHM 

POWER 21---------t 4----------' 
·suPPLY 

2002001251 

r ZENER DIODE 
IN751A 

6·-------------------1 

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: 

r 
5. OV TYPICAL 

_z_E_R_o __________ ------- _ l __ 

Alternate Method 

I 
1--- Tl ·I· 
I 

I 
T2--.J 

I 

Tl= T2 = 46 to 58 MICROSECONDS 

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 Pl-3 and Pl-6 

(common ground) of disconnect block Pl. 

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. 

3. 3 ± O. 4V 

-------T2 -------~-ii 

Aug 73 
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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 SD200200120() 

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 FOl 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, ched 

voltage from regulated power for shorted or open po\i e1 

any regulator source transistors. Check 
(0 volt) integrated circuit in feed-

back loop. Replace an:·· 
out-of-tolerance 
semiconductor. 

I 

I 
I 

I 
I 

I 
, ... ·-·--·-~> ··---> 

36 



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 FOl 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. 

~i 
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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 l\IAKING CONTACT \VITH 

· 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 A WG 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. 

40 

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 Assembly, 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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POWER SUPPLY, SINGLE 

BUS BAR 

PLATE CONNECTOR MTG 

LEAD, ELECT DC PWR 

LEAD, ELECTRICAL 

98410 I TERMINAL BL 0 CK 

SUE 5952 

PLUS 5V 50A/ 
MINUS l 5V. SA 
PLUS l SV 25A 

Wl 

NOTE 205 

ETC, INC TBl 

11873 ,MALE DI SC PLOCK ASSY UNDERWRITERS Jl, Ji NOTE 206 

86928IWASHER, NYLON 

SCREW, PAN HD 

06540ISPACER, ROUND 

POWER CONTACTOR ASSY 

SAFETY DEVI CE CO 

SEA STROM 

AMAT OM 

6-32X2. 50 CRE S 
CROSS RECESSED 

N0.6X5/16 OD X 
.25 LG 

REV 
_!._ 

FIND 
NO. 

--
l 

2 

3 

4 

5 

6 

7 

8 j• 
9 

10 

l 1 

12 

13 

en _. 

~ SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS -. 
:ii: _J 

o A - DENOTES SEPARATE PL E - SOURCE CONTROL DWG IC P - INTEGRATED FOR REV RECORD 1 

1- B -- REMARKS COLUMN CONTAINS F - SPEC CONTROt DWG CIRCUIT PKG SE:E SHEET 1 
~ ADDITIONAL ORDERING INFO M - DENOTES M~!<: F0 rt.,~ I S - INSERTION SPAN 
~ C- INFO UNAVAILABLE, TO BE &-ALTERNATE SOURCE A/R-AS REQD 
i§ ADDED BY CHG DOCUMENTS (.) --~-----91.- ... · .... ',..,.,.. ..J 

LECW 263 (JAN 70) K & E • 



~ 

014 

015 

016 

01 7 

018 

019 

s QTY y 
REQD M 

005 

001 

013 

007 

F ()()5 

I 005 

I 
•I ' F1 003 

Cl7, F ()() 1 

SERIAL NO. 
·-- PART NUMBER 

START END 

~mo 1 MS35335-30 

non 1 2002001138- 1 

0001 C-8197-08 

loo01 AA-5191-08 

0001 1005000785-17 

000, I !A3065-01 
I 

l 
,9003400421-12 ooo, I 
I I 

()()()1 j 
I 

! , 005000787· 1 
i I 

I 
i 

:-- ~'(; 1 jrwr; 1 ; iT'1•-~ ~11 

~ 
§ 
i 
e 
UJ 
:& 

~ 
8 I 

i 

! 
I 
I 

I 

i 
j 
! 
i 

t 

! 
' 
' ' i 
' ! 

I 

i 

' ' 
i 

I 
i 

I 
l 

• ~ A 14715 
LOCKHEED ELECTRONICS COMPANY 

PL 200300044 7-1 c 

DATA PRODUCTS DIVISION 
SIZE CODEIDENT LOS ANGELES, CALIFORNIA 90022 SHEET e REV 

CODE SPECIFICATION I MATL/NOTE(S) FIND 
IDENT 

DESCRIPTION VENDOR. REF DESIGNATION(S) NO. 

96906 IWASHER,LK,FL EXT TH NO. 6 NOTE 204 14 

CARD GUI DE FRAME Sl.£ 7905 15 

98410 TERMINAL, SNAP SPADE ETC, INC 12-lOAWG YELLOW 16 

98410 TERMINAL,SNAP SPADE ETC, INC 22-lBAWG RED 1 7 

TERMINAL, LUG-RING 10-12AWG NO. 6 18 
YEL 

90484 jwIRE, STRANDED ITT S~PRENANT 10AWG WHITE 19 
APPROX FT REOD 

jwIRE, STRANDED 20AWG WHITE 20 ~ 
APPROX FT REOD 

TERMINAL, RE CPT, TAe 22/18AWG .250TAB 21 
RED 

78180. NCT. LOCK (6-32) SHAKE PROOF 511-':61800-C()- 22 
0251-()551 

__ I 



• ~ 
LOCKHEED ELECTRONICS COMPANY 

A 114715 I PL 200300044 7 c 

DATA PRODUCTS DIVISION 1----rr----+r-----------1-1-:..1 
LOS ANGELES, CALIFORNIA 90022 SIZE CODE IDENT SHEET 11 RE'/I 

I~ l_QTY SE~IAL NO. 
~-EQD START --END PART NUMBER ~~~Ft===:______l_~~~~. 

20011 REF 10001 I 
201 A/R 0001 . 

SPEC/m«;/STO 

LECP1049-18 

LECP1049·11/12 

LE CP1075 

MATL/NOTE(S) I FIND 
REF DESIGNATION(S) NO. 

CODE 
IDENT 

SPECIFICATION I 
VENDOR 

DESCRIPTION 

NOTE St 2CXl 

201 

202 

203 

204 

20211 AIR 10001 
2r13 A/R 10001 

2041 I REF 0001 I 
205 
~ 

8 I -0 
I- I Ul ..:. 
i 
0 
I-

Ul 
:IE 
0:: 

fZ 
~ 
u 

'REF 10001 
REF 0001 

I 
! 
I 

! 
I 
l 

I 
I 
j 

I 

I 
I 

i 
r 

LECW 264 (JAN 70) K & E 

-

MARKING {IDENTIFY). 

MARKING. 

HARDWARE. 

INSTALL PER LECP1075 NO. 6 TYPE H USING FINO NO. 14 
AS SHOWN. 

TO BE Slf>PLIED AS LOOSE PARTS FOR USE ON NEXT ASSY. 

REMOVE ANO DISCARD THIS PIN. 

f 

205 

206 ~ 



j ' 

'2 QE.QO 

+ 

M 
D 
D 

'2 l=T 
± 3.0 IN 

l __ -------
- l Sl-\OWN 

SIZE CODE IDENT NO. 

A 14715 
SCALE 1-.lC~E 

LECW 234-1 K & E 2-70 

"1Q. <o T'C DE. C 
'2 R.EQO • OOT~ ENOCO 

Kl 

~. tb TYPE. H 
'2. RE.Ci(O 

~- '201 

t--.LO. (o TYPE: \..+ 

200'2001308 
SHEET '2 

REV 

c 



-I wmE LIST 

wmE 
NO. 

FROM TO COLOR SIZE FUNCTION iE~Ml~J/\ \ 10"-l 

\ JI k.\ - 7 BLK. 14 l=l"'-10 "10 7 
'2 j\ Kl-0 Wt4T 14 f:l~O NO. 7 
s j \ G t\I D GR~ 14 t::l~D ~O 15 
4 P4 K.\ -4 W14T I z_ t:ll\JO t--..lC. 14 

" P4- K r-3 BLK 12. t: 11-.JO ~C· 14 
~ P4- G f',I 0 ElRt.J 12. i: 1't-.l0 l'--.lO. 14 

7 P7 Kl - I BLK lB r-1 to.JO t-..l.D. 9 
e P? K\-'2. W14T IB ~l~D l\.lO. 8 
'1 ?c; GND GRt-J 18 l= I 1--J D ~& tO 

-2. WIRE LIST 

l JI Kl-S 'BLk '.CO l=IND NO. 7 
':2 JI k'!-G WHT IG _E_IND ~o. L 
3 JI Gt~D G1R ~J ICO F=l ND_ ~ 1.s_ 
4 P4 k'l-4 WI-IT l 'l FIND NO. 1..4_ 
5 P4 kl-3 .'.BL~ f '2 FIND NO. IA 
c; P4 GIND Gr<~ ll"l l:_I Nb NO. 14 . I '-

7 P.s k\-1 BL_K 1&_ FIND NO· £ 
8 P:S K 1-'2. WI-IT 12 FIN'D i'--0' 8 
C) P.S G~ID GRiJ \~ FIND NO. <O 

SIZE CODE IDENT NO. REV 

A 14715 200200l308 c 
I lSHEET 3 

Form E 



'"'"'il" 

_,''\IH • T 

f~EPARED J. 2ARP:CJ r.:::-Ec; 
CHK ~ A 114715 I PL 2f'ij,? . l 3(18-1 c 

LOCKHEED ELECTRONICS COMPANY 
r-=..:..=.:.+-~s;;&L.,.-----.=:..:...:..::......Ll-f.!t...!...!:::I CATA PRODUCTS o:v1s10N I I I I I 

LOS ANGELES, CALIFORNIA 90040 SIZE CODE IDENT SHEET 4 REV 

s I QTY SERIAL NO. I CODE I I SPECIFICATION I I MATL/NOTE(S) I FIND 
~ REQD START END PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

001 11 ()()() I()()() 1 

f102 oo 1 I ooo 1 

cm 31 I oo 1 I ooo 1 

rirJ4 I I on 1 I O(]f' 1 

r1r 1 51 I ()() 1 I ()()(J 1 

O_.IEI 00110001 

oo7IEl00210001 

0081 EI 0021()()()1 

009 on 1 ooo 1 

r ~r~: '"',.. 1 

2002001 308-1 

1()(]1 (1()5197-1 

75-905 

3088 

SR-9P-1 

1 on soon 786- 1 

1DC50007e6-5 

1005000787-1 

1 740 7 

f'-r:c·<r...r;537. 7 

POWER CONTA·~TOR ASSY 

COVER, CONTACTOR 

80089 RELAY 

22012 POWER CABLE 

2 852() IBUSHU\JG 

TERM, LLG SNAP SPADE 

TERM, L LG .; .~i ~· ilDE 

FASTON RECEPTACLE 

~J9(J3lcoNTROL CABLE 

'.'(54·~ :,T/\'\JJJFF 

RBM CONTROLS 

WA BER 

HEY CO 

REL DEN 

liMAT OM 

USED ON SUE 5952 11 

2 

K1 3 

1 2AWG TYPE S RT 14 
ANGLE NEMA 5-20P 
15 FT P4 

5 

2?·18A~ NO. 6 16 
R.£0 

~·14A .. ..; :'JO. 6 17 
Ell£ 

22-1 BA~ RED 8 

18AWG TYPE SJT ~ 
8FT NEMA5-15P PS 

( . "l ~ 
._.- ../ i. 

7 
.; 

L, -: _( 

,_;f , 

(;11 001 udOl L18E8·3 22012 OUTLET BOX WABER J1 ~l 
01 ~ 000 0001 20020011+31 - 1 OUTLET ASSY AC J1 , 1 & 

~ . 
f11~ 001 (HJ()l HP-SN 09922 CLAMP CABLE BURNDY NO. 6 i'12 
~ ~ 

~ SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS ] 

o A - DENOTES SEPARATE PL E - SOURCE CONTROL DWG IC P - INTEGRATED FOR REV RECORD 1 

,_ B - REMARKS COLUMN CONTAINS F - SPEC CONTROL ovm CIRCUIT PKG SH" SHEET 1 
~ ADDITIONAL ORDERING INFO M - DENOTES MAKE fi'.~OM I s - INSERTION SPAN I 
~ C-INFO UNAVAILABLE, TO BE &-ALTERNATE SOUR~E A/R-AS REQD 
~ ADDED BY CHG DOCUMENTS . 
u j_ _. 

~ 

LECW 263 (JAN 70) K & E -... 

·~ __ I ____ _ 



() 1 3 

014 

01 5 

~: • 

8 
~ 
I-

~ 
::E 

g 
(/) 

::E 
a:: 
~ z 
0 
(.) 

s QTY SERIAL NO. y 1------ ~--- PART NUMBER 
M REQD START END 

001 0001 , 00, 005039-, 

E 003 0001 1005000786-8 

E 001 ()()() 1 1005000786-lf 

I 

I 
I 
I 

i 

LECW 264 (JAN 70) K & E 

• ~ A 14715 PL 20020013oe-1 c 
LOCKHEED ELECTRONICS COMPANY 

DATA PRODUCTS DIVISION 
SIZE CODEIDENT SHEET 5 REV LOS ANGELES, CALIFORNIA 90022 

CODE SPECIFICATION I MATL/NOTE(S) FIND 
DESCRIPTION 

IDENT VENDOR REF DESIGNATION(S) NO. 

PLATE, CONTACTOR MTG 13 

TERM, l LG SNAP SPADE 12-10A"'6 YEL , .. 
TER", LLG SNAP SPADE 1 t5• l .. A'9'G Bl l£ 15 

~ 

+ 



·------------··--------------.:.---------------------------~ 

. l . i 
i 
I 

~ 
I 

"\ ,. 
,,.. 

I 

I 

-2)-3, .... 5 ASSEMBLY 's 

---·----------
. ------- -----
. r----___ ------------1 --- --

\ -------------
; ---\ ~-

2002001138 
REF 

l__ 
-----1 

I 

I 
l--··------~---------·._,~.----

1 
) t..·--=-· •• ·-· .... -...... • • 

LfCW 2:14-J. K & l: M·1 
i .. -

"' 

-- ·---~-~-

I 
I 
' 
' 

I 



l-_P_RE_P_A_R_ED __ E~._M_A_R_!_~_N_O __ D_AT_E ___ 2._-_2L~~--12 ~EC. 
- A 14715 PL zr_: 2:1()1148-2 0 

CHK _d_: ..(_~ 'rr ,It. DATE ,:,_ .. 2 z~ n. 
ENG'R DATE LOCKHEED ELECTRONICS COMPANY t--+----+-----------l---1 
t------------~· -----1 DATA PRODUCTS DIVISION 

()() 1 

002 

()()3 

()()4 

'~ 

7e 
(!fl 9 

010 

() 1 1 

() 12 

01~ -~ 

PROJ ENGR DATE LOS ANGELES, CALIFORNIA 90022 

S QTY SERIAL NO. CODE 

~ REQD START END 

00() ()001 

()() 1 0001 

001 0001 

006 0001 

rHJ6 ( ( (' 1 

r1r:6 "; r' 1 

r;n 1 r; 1 '(;1 

(!(" 1 '.' ()(1 1 

(1(}(1 [1(101 

(1() , ('()() 1 

005 000 l 

C04 coc 1 

()()() 

()()() 

PART NUMBER 

2002001148-2 

10010014817-1 

MS3420·4 

1005000986·2 

1005000905-1 

C- 2r' 55-rn'()- PL 

124 75 

38(] 

IDENT DESCRIPTION 

ASSY, FAN PACK 

BRACKET, FAN 

96906 BUSH I NG, CABLE 

FAN, TueE AXIAL 

GU/\R 1, FAN 

73545 PLUG, ELE::'TkJ ~AL 

73545 PLUG, ELECTRICAL 

8511-03-0f'-99r~q Cl2768 CLIP, CORD-1/2 

8511-01-00·9909 02 766 CUP, CORD· l /4 

SJ-5f'23-PLACK 04963 PAD, POLYIJRETHANE 

SIZE CODE IDENT SHEET 6 

SPECIFICATION / 
VENDOR 

PA CI FI::: ELE' 

PACIFIC ELL. 

CAPLE ELE C PROL 

CARLE ELEC PROC 

FAS TEX ITW 

FAS TEX ITW 

3M co 

MATL/NOTE(S) 
REF DESIGNATION(S) 

SUE 7921 

91 CfM, 115 VAC 
BLK ON YEL LA8El 

1~:tLE- :E 1\/1/,LE 

FEl"1ALE-STRIP 

NEMA t-15P 

8l.LK PACK ~25(}) 

APPROX QTY REQD 

APPROX QTY REQD 

.3UC HT x. 812 ~,,n 

REV 

FIND 

NO. 

1 

2 

3 

4 

5 

6 

7 

8 

8&: 

9 

10 

1 1 

12 

13 

3t-' _ __. __ _.__ _ _.__ ______ _._ __ __._ ________ ~----------.---------'---~ 
SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS 

i1----------------------------+------------i-----------ll 
~ A- DENOTES SEPARATE PL E - SOURCE CONTROL DWG IC P- INTEGRATED FOR REV RECORD 

B - REMARKS COLUMN CONTAINS F - SPEC CONTROi DWG CIRCUIT PKG SEE SHEET 1 
~ ADDITIONAL ORDERING INFO M - DENOTES MAKf:' FRCM IS - INSERTION SPAN 
c:: fi: C-INFO UNAVAILABLE, TO BE &-ALTERNATE SOURCE A/R-AS REQD 
i§ ADDED BY CHG DOCUMENTS 

LECW 263 (JAN 70) K & E 
u.._------------------------------------------~...-~--------------------....,j __________________ __. • -

Jllj 

~ 
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• CAPACITANCE VALUU All IN MICIOfAU'lS. • Q• 

~-------r--=-:==:::::;:::::::-,-..;~::.,.:""';:::~"~~~-.;..;_..;~..;~;"'~'::::~~~;::--'....,-;;;;m~ro;;:;n;;;;;;~:;;;;;;;;;;-'f~·~ 
::-:'..:. ':'C:.~~,. l,M.(U OTNI-~ VlOfE) l vuf N# .' au._ ~ LOC~:~~:-:z:!~:Mft 
ClillGOll:Y £ ==IN -.S J..'M ..... ~~'""""'-~~t-;.._---==.:..::==:::...--1 
i-==-=--T~---1::=·;.o:::,"·"" t:. ':,'.':~ '.:.'~. SCHEMATIC DIAGRAM 

----.... ..:"",,,..:.L'~_,~.,' .. ;~"'-·,:.7...:.' ~-··_·:_·+-~o;;...;.u~:....;;L:.,...;o..;G_~_~_u_T_P_Y_s_~,.-1 A 
~~~- -llTWllltl0"9 ..... _ ~ ~ :oI' .... Ith 

~~==-+""='..;••c.,•-2---i fJ14-;;;jSD2002001200 A 
lllDtllH1' UM:DOll -

M'ft.ICAtlllfO ~ M/ 

I":' 7 6 5 '\ 1 3 ~ 2 

I 





D 

~# 

8 
~ -'io-llr :l" •'t'!I M .. ~ P'5C•C'I•; lft'.•f·• #11 ~,,.,.,._<(;, r '"O 
'f ... , -:""!:•':'1' ~ ,yr>'U:.0 (_(';.'1t:"'" :-,.u.,• a ').~!1.~QI l.';.CC· 
... ,:.. I ·~un ~'.·-..... ···i• •X•~!{~ •rV••f~ •h .. T!•' .. ., •• £ 
.... x .......... ••: .......... , ... ;';'.(''°" _S( ... ~ "''" ··~ .. ..,, 
·••on~ 1ioe ''- ••• ••,..~u e tc.;n:i "'"''" t•:v,. <? no1 tur.-r 
._, Ill( t"•(Hl.f -..1"1'1D ''. 117111•• Tll( PQll(lliO' .. llQU llOf 
.....,..f'Cl•l•::00•9''"'l' ... f•.U•1 -

®-

7 6 

7 6 

5 4 

.. rtltP'tlrTDfl• ...... rnt 
··-·0--,0XI H.'IO.M J 
-.,c~'e 

-· _,, ....... . 
:J~···.;- ... 'o'. s,,, $1!.J.l 
---------------

SU. [l'f;;.1"'fl~ ~ lllOOllt>S 

f.c~~(;v-,_~-.~.· -.-:':~ _!__:!!_ 

":" I s t · -~~{ { ;-""~-

3 

;.-.. ~b~ C'T'<! ~"' ,.,i: Spt(·J EO 

L''Oll. .. -;:.-.~ •Ill I .. •..cHU 
f::-UA:..'v;:LS C... 

rA•.'.:l'<.'l\'.'-•lta .. GLU<IJ 

!.'of~""-~ H • · OS 

'''• • G•O 
;;;~~L----

1tl AnACMH' ~'<tFlll 

0' 

c 

_Ji 

A 

2 ,.,I ____ _ 
~-





, 

PREPARED R. RODGERS DAW /26/72 rLECi1 
CHK 0~ DATE_.t:.~:J"- ~ B PL 2on2no1206-1 0 ~E-~~/(ld.tlllll.-.i!!! •• lo_!I_ ~"'----!!!DA:!!TE~3 :..!_7~_~L·~!:.I LOCKHEED ELECTRONICS COMP'ANY 

=:... = DATA PRODUCTS DIVISION t--t----1~----------1--f 
PROJ ENGRt/'?.#./?~ DATE3 -'7-/~ LOS A11GE1.£S. CALIFOllNIA tODZZ SIZE lcoDE IDENT SHEET 2 REV! 

s QTY SERIAL NO. CODE l SPECIFICATION I I MATL/NOTE(S) FINO 
~ REQD START END PART NUMBER IDENT DESCRIP'TION VENDOR REF DESIGNATION(S) NO. 

[X)1 000 0001 

002 0()1 (](][)1 

[)(]3 001 OO!Jl 

004 00 1 0001 

oo s r mi 5 nm 1 

I)('( '\111 ()()()1 

f)O 7 .,, 0001 

008 !Jf11 0001 

009 001 0001 

2002001206-1 

10() HJ04 755- 1 

1(]()1()()4756- 1 

1no1()()45()8-1 

1on5oon793-1 

2(101()021 56-1 

2001002157-2 

1()()5()0()777-1 

Hl01C](J4769- 1 

1 fJO 1 004866- 1 

P()j[R SUPPLY 

PLATE, LEFT SIDE 

~EAT SINK 

twASHER, RETAINING 

STANOOff 

CU I KT r,AR(] fl~.·' 

IR· ,. r •11Pn 11· 

jNAMF. l'LA fE 

COVER 

~U' 

USED ON Sl.E H52 1 

A7 .:>TE 216 

Al llOTE 216 

NOTE 202 

7 

10 010 llf)3 0!101 

011 E 001 0001 80014fl0(]89· 1 

P6375 

1!10100531t 7· 1 

8(](]14()()()86-1 

8()() 14(](]()84-1 

80() 1 400085 - 1 

TYPE 1 700S 

TRD'·I .1 •PMrR, F "P T1 

0 1 2 no 1 0()()1 80089 TRA"l>f'f)RMFY CHICAGO STANCOR T2 

013 001 0001 BRACKET, RECTI,IER 

()14 E rm1 nnn1 

n15 E ()(Jl onn1 

016 E 001 0001 

01 7 B rm4 nnn 1 

~EACTOR L3 

~EA CT OR L4 

~EACTOR, INPUT BALUN L1 

D11'1 fl nn1 0001 .. 
019 ,,,(1!11 oorn 

021 B •1n1 OD01 

027 fl I JrJ2 0001 

023 R 1102 0001 

()24 f1CJ2 0001 

nt~ 11rm 
I 
' 
no2 noo 1 

,·r•1 ()()Cl 

1[12 [1[1('1 

fl3fl ;•(]1 0()01 

131 11!10 

()0213 ~ESISTOR 

TYPE 20·1 75042 jRESIST~ 

TYPE 20-.75 75042 ~ESISTOR 

11Pf ?D-1 .1111 75042 RE'..f',fOR 

TYPE PWH\- .25 75042 Rf<.ISTOR 

TYPE PWHl-15 75042 RE~·ISTOR 

TYPE PWH1-. 1 8 75042 RE<; l S TOR 

2DA\\G IM-IT 

SllM 

1N472f1 

MDA962- 3 

4flHFS 

TUB I NG (TEFLON) 

14099 !DIODE 

133?7 DIODE 

CJ4713 FULL WAVE BRIDGE 

14099 RECTIFIER. ASSY 

81483 jt:iIODE 

'"7 ' '""'1 '-~~rr1L 14"99 RE:TJrlER, ASSY 

J 
~ •

4 

SYM AND FINO NO. COLUMN CODES 

o t-A - DENOTES SEPARATE PL E - SOURCE CONTROL DWG 
'" B -- REMARKS COLUMN CONTAINS F - SPEC CONTROL DWG 
II AOOITIONAL ORDERING INFO M - DENOTES MAKE FROM 
! C - INFO UNAVAILABLE, TO BE •-ALTERNATE SOURCE 

ADOEO BY CHG DOCUMENTS 

LECW 231 UAN 1111 KA E 

SAGE 

!RC, INC 

!RC, INC 

!RC, INC 

!RC, INC 

IRC, INC 

IRC, INC 

MIL-1-22129 

SEMTECH 

SOLi TRON 

MO TO.ROLA 

SEMTE CH 

I NTL RECTIFIER 

SEMTE CH 

DEFINITIONS 

JC P - INTEGRATED 
CIRCUIT PKG 

I S - INSERTION SPAN 
AIR-AS REQO 

R6Hfl.UR9 ~7 
1 7005- .050HM3PCT 

R2 18 
20-2 OHMSPCT 
VERT MTG KIT 
NOTE 206 
R1 19 
20•.25 OHM10PCT 
VER1 MTG IC.IT 
NOTE 206 
R3 ~O 
20• 1 500 OHM5PCT 
VERT MTG KIT 
NOTE 206 
R10 ~1 
""11D•.250HM10PCT 

R11, 12 ~2 
PW1(]· 1 5 OHMS PCT 

R13, 14 p3 
PWrn-. 1 80HMHJP CT 

APPROX FT REOD ~4 

25 

CR11,12 ~6 

~R7 THRU CRIO ~7 

CR1 ~8 

CR2, 5 NOTE 207 pg 
CR6 ~O 

~1 

CR13 NOTE 207 f32 

REVISIONS 

FOR REV RECORD 
SEE SHEET 1 



~ B 14715 PL 2002001206-1 D 
LOCKHEED ELECTRONICS COMPANY 

I-· DATA PRODUCTS DIVISION 
LOS ANGELES. CALIFORNIA 90022 SIZE CODEIDENT SHEET 3 REV 

S QTY SERIAL NO. CODE l SPECIFICATION I l MATL/NOTE(S) FIND 
~ REQO START END 

PART NUMBER 
IDENT 

DESCRIPTION VENDOR REF DESIGNATION($) NO. 

Ol3 e ooe ~)()01 TYPE 511-061800 78189 NUT, LOCK s.-KEPROOf 511 -061 ecm-01- 33 
0251 •055 l 

03il 001 0001 C388 0921 I+ SCR GENERAL ELEC 05 NOTE 207 34 

035 005 OC01 2N5885 01+713 TRANSISTOR MOTOROLA 06,7,8,9,11 35 
NOTE 207 

0315 OOll 0001 DTS-'430 1167"8 TRANSISTOR DELCO RADIO 01 Tffl.U Q4 ~6 
NOTE 207 

I I 

- . I 03E B 001 00(11 TYPE PW10•2 75"4/ prsrsrcP !RC, INC R21 37 
PW!0-2 OHM1''"•:.T ~ 

039 B 001 0001 TYPE PW10-4 75' 142 pr' 1 src·r· !RC, INC R15 38 
PW10·4 OHM10PCT 

040 F 002 0001 8001300101 •1 CAPACITOR C12, 14 39 

041 002 !001 71 C200J81151 99392 CAPACITOR STM C1,2 40 

042 001 0001 DD1032 71690 CAPACITOR CENTRALAB C4 41 

043 001 0001 ZD6A274 02980 CAPACITOR EL PAC C3 42 

(Jlllft OOT ~ lll01'3003'1'fJ-1 ~crrca C21 113 

Olf5 002 poa1 8001300392-1 CAPACITOR Cl 7, 18 44 

046 001 0001 39D118G050HP4 56289 CAPACITOR SPRAGU: C7 45 

047 002 0001 39D228G025HP4 56289 CAPACITOR SPRAGUE C9, 15 146 

048 002 0001 390808G01 SJT4 56289 CAPACITOR SPRAGUE C5,6 47 

---
001 0001 2322·•317 065110 WASHER, 11151.1.ATEO AIUTON NO. 5/16 118 

~ 001 0001 8001300333-2 CAPACITOR ca L19 

051 003 0001 TE-1213 56289 CAPACITOR SPRAGUE C11, 19, 20 50 

052 OOt 0001 RL32S21t1G RESISTOR MIL·R·226ea./3 R20 51 

053 not OOOt 100tOOll7511·2 PLATE, RIGHT SIDE 52 

o51'j 004 0001 61 79•2A 91506 CLIP, COMPONENT AUGAT ( C1, C2) 53 

055 004 0001 326-20-04-001 71785 TERM! NAL STRIP CINCH TBt,2,8,9 54 

056 005 0001 326-20-0 7-00 1 71 785 TERMINAL STRIP CINCH TB3,4, 7, HJ, 11 55 

057 002 0001 326· 20-10-001 71785 TERMINAL STRIP CINCH TB5,6 56 

058 001 0001 SR•6PJ~4 28520 BUSHING HEYMAN MFG 57 

059 004 0001 OCB-500 28520 BUSH! NG, OPEN/QOSE HEYMAN MFG '·'l 

060 003 0001 OCB-875 28520 BUSHING,OPEN/Cl.OSE HEYMAN MFG r,9 

061 I e one 0001 TYPE 2636-24850 065110 WASHER, SHOU.DER A~TOM 2636· 211850•PH111.0 
(06 TlftU 09) 

60 

062 002 0001 100-5 08289 RfTll!NER, TORO!J 1rLnERT 8LINN (L 1, L4) r. I 

063 0()1 [)()()1 100-6 Cl32139 'RETAINER, TOROl:J ~EL!'EP" 0 L! NN 'L3) 

064 001 0001 NY25·030 ()8289 INSULATOR, NYLON DELBERT BLINN 6~ 

065 004 ()[)[)1 304-025 98978 STANDOFF BUSHING !ERC fi4 

066 001 0001 2718·495511-r·n1 7 f1654(' WASHER, SHOIJLDtR M<\ATOM '.':0 NO. 5/16 f.'; 

067 001 ()()[)1 348875 7c;o 1 ~-IF"USE HOL '.J[R l. l TTFt i USE x r 1 (fi 

fl~ 001 ()()[' 1 314()1() 7591 s l•usr LITTELFUSE r 11 31\P 1 OA 2'o:'V) 67 

oi 001 [1[)(]1 11978-82 11873 DI S:ONNECT PLO~K \JWJFRl-ft<!HPS Pl I FEMALE\ 68 
..:. SU[TY lEVl:E CJ 
i 

oai ()(J8 ()0()1 CBS-1 ON ll6915 SUP~OR T, :IRCUi T 'l'.l Pl :q:::. PLASTIC 61 .. 
rf 001 0001 

l 
1005000906- 2 FAN B1(95CFN, 115VAC) 70 .. 

~ 
LECW 240 UAH 70) KAE 

' 



SERIAL NO. 
MT END 

PART NUMBER 

C•2055•015•Bl 

073 001 0001 C1316-006•BL 

071t 000 

07 001 00(]1 Y.YPE A•672 

002 {}()i 11 1 00 1 00'4866- 3 

002 0001 1001CXllt866· 2 

OCD lllH1M7•JI 

' IDDllDOlm•1 

001 nont lllS5T951·-· 

001 0001 22NM832 

00'3 0001 AA5191•08 

001 0001 Df'6B 

nos 0001 lt95320 

DUI 0001 lt95331t·7 

001 oop1 MS90725·'4 
'1 

002 0001 MS15795•Sllt 

001 0001 MS35338-ltlt 

001 '1001 1115356119•2252 

002 0001 MS 15 795• lllS 

003 0001 9003"00'421•18 

030 0001 9003lt00'421·16 

003 0001 9003"CXJ'421•15 

030 0001 9CXl 3"00'421 • 1 2 

09 003 0001 AWG1B TYPE S 

09 OCJ3 ()[)(]1 90031!0[]1!19-9 

097 00'4 0001 MS35335·32 

A/R 0001 NO. 3"0 

cm OOOt 11153317-5 

1 ()050007!7-22 

002 0001 32'6-ZO·U5-ll01 

(J(J1 (](](]1 MW· 1000-328·006 

A/R [](](]1 K-22 ~LACK 

()()1 (]001 UP1·TD3·B 

) 
UCWMI 1111 IC&£ 

(£:!:SJ I 14715 PL 2CJ02001206-1 
LOCKHEED ELECnlONICS COMPANY 

0 

DATA PRODUCTS DIVISION t---1r----t----------+--I 
LOS ANGELES, CALIFORNIA IOOZZ SIZE CODE IDENT SHEET '4 REV 

CODE DESCRIPTION IDENT 

80126 LINE CORD, FAN 

80126 LINE CORO, AC 

9~'410 THERMOSTAT 

!"1:; BAR 

!lUS RAR. 

PA• II> 

a.w, ... .., 
96906 SCREW, PAN HO 

15653 NUT, LOCK 

981+1() LIJi 

02735 INSULATOR, MICA 

02735 I NSlLATOR, Ml CA 

02735 WASHER, NYLOtf 

96906 SCREW, CAP, HEX HD 

96906 llllSHER, FLAT 

96906 WASHER, LOCK 

96906 NUT, HEX 

96906 llllSHER, FLAT 

WIRE, STRANDED 

WIRE, STRANDED 

WIRE, STRANDED 

WIRE, STRANDED 

WIRE, SOLID, UNINSUL 

WIRE, SOLID, 1.J>JINSUL 

96\1,Jf' WASHER, EXT TOOTH 

71981+ SILICONE HT SK CMPD 

96901 STUP TrEOCJllN 

TERMINAL, TAB 

71785 TERMINAL STRIP 

08289 WASHER, MICA 

1611!5 CONAP EPOXY 

98978 HEAT SINK 

'SPECIFICATION I 
VENDOR 

PACIFIC 
ELECTRICORD co 
PACIFIC 
ELECTRICORD CO 

MATL,INOT£(Sl 
REF DESIGNATION(Sl 

(Bl) 

6FT, 16/3 

FIND 
NO. 

71 

72 

73 

ESSEX INTL INC S1 , ~ 
A•672 CLOSE 19P I 
DEG OPEN 165 DEG 
SEE NOTE 207 

75 

76 

l•J2 JI 1 .21 '-' 77 

~JI 1 •. 00 LS 71 

8•32 X 2 •. 25 LG 79 

KAYNAR 8-32 80 

ETC, INC APPROX QTY REQO 81 

RCA (Q5) 82 

RCA (Ql Tffl.U Ql!,011) 83 

RCA (01 Tffl.U Ql!,011) 81+ 

i /'4•20 x .56 LG 85 

NO. '4 1115 

NO~ 1 /'4 87 

1 /!t•20 - 88 

NO. 6 89 

1'4AWG WHT 90 
APPROX FT REQO 

16AWG WHT 91 
APPROX FT REOD 

16AWG BLK 92 
APPROX FT REOD 

20AWG WHT 93 
APPROX FT RE.OD 
M>T£ 211 I ':4 oo-w-31!3 18AWG 
APPROX FT REOD 

20AWG 1.<; 
APPRQ)t' FT RF 1)(1 

1"6 NO. 10 

DOW CORNING NOTE 207 q7 

NOTE 209 qe 
J1 ") 

CINCH TB12, 13 . )[) 
JELeERT 9L INN ( :R13) HJ1 

CONAP INC 1 (~2 

IERC (01,) 11'.3 



t 
~ 8 

lOCl<HEEO ELECTIIONICS COMPANY 
1•715 PL 2002001206·1 0 

DATA PRODUCTS DIVISION 
SIZE ja.IDENT I.OS ANGELES, CALIFOllNIA toozz SHtET 5 R£V 

S QTY SERIAL NO. 
PART NUMBER CODE DESCRIPTION I SPECIFICATION I I MATLJNOTE(S) FIND 

~ REQO START ENO IDENT VENDOR REF DESIGNATION(SI NO. 

105 001 0001 MS90725·32 96906 SCREW, CAP HEX HD 5/16-18 x • 7S LG 104 

106 001 0001 'MS27183·12 96906 WASHER, FLAT NO. 5/16 105 

107 (1()1 0001 MS2 7183-10 96906 WASHER, FLAT NO. 1 /4 106 

1fl8 001 0001 MS35335·Jlt 96906 WASHER, LOCK NO. 5/16 107 

1[)9 001 0001 UP-TE28· C8 98978 HEAT SINK IERC (CR13) 108 

110 Ei ,102 0001 I I 1005000 785-14 LL.r.. RING 16·24AWG NO. 1,1 109 
I NOTE ?11 

,I""' 
APPROX OTY REOD 

111 0001 1005000787-3 TERM! NAL RE CPT FASTON 250 110 
'6-· 14AY.K; 

' NOIE 211 

112 E 004 0001 1005000787·5 TfPMINAL RECPl 
APPROX QTY REQD 
!'ASTON 250 111 
12•14AI«; 

113 001 0001 MS25036·104 96906 LUG. RING 
APPROX QTY REQD 
22·18AWG N0.5/16 112 
NOTE 211 
APPROX QTY REQD 

114 008 0001 lllS2 5036-102 96906 LUG, RING 22• 1 BAWG NO. 6 113 
NOTE 211 

- APPROX QTY REQO 

115 E 004 0001 1005000785-1 5 LUG, RING 16·14AWG N0.1/4 114 
NOTE 211 

r! 008 

APPROX QTY REQO 

116 00()1 1005000787-1 TERM! NAL RE CPT !'ASTON 250 115 

I 22-1 BAWG 

: NOTE 211 

i.-~ i APPROX QTY REQO 

fl 001' 0001 11or:sooo785- 1 2 L LX;, RING 14· 16AllG NO. 6 116 

118 
NOTF. ? 11 

li 002 0001 ''' ·SOIJ" R5··2ll LLC, RING 12· IOAll«i NO. 1/4 11 7 
' NOTE 211 

1 iq rj orn 0001 , onsJ00785-1 n LUG, PING 22· 1 BAWG NO. 1 /4 
1 "' NOTE 211 

I APPROX QTY REQO 
I 

120 i 002 0001 34306 00779 sr c.1 cE AMP 16•14AWG 119 
APPROX QTY REQO 

121 I 001 00[)1 18AWG WHT n·~rNG (TEFLON) MIL-1·22129 APPROX FT REQD 120 

122 I REF 0001 502002001206- 1 SCHE"IATI C DI AGRAfll 121 

123 REI' 0001 lol.2002001206-1 jwlRE LIST 122 

124 REI' )()01 AP2002001 206• 1 !AccEPTANCE TEST PROC 123 

125 I REf 0001 OS2002001!0l5•1 OESl~N SPE CI l'I CATION 121t 

126 IA~ ~()() 1 Sllll0/-3 Sa.DER 00·5·571 llOT[ 211 111 

: 
i 

I 

I I I 
~ ... 
'.'.:: 
2 
~ 
UJ 
:I! 

"' e 
8 

LECW 2«I (JAN 70I K 6 E -, 



20~ 

201 

202 

203 

20&t 

205 

206 

20~ 

20" 

209 

' 2H~ 

~ 
212 

213 

2114 

215 

~ 
~ 
i 

!~ 
REF 

REF 

A/R 

.,. 
REF 

A/R 

REF 

A/R 

000 

REF 

RH 

REF 

RH 

000 

REF 

A/R 

. 

SERIAL NO. 

~ART EftD 

)()0, 

)()01 

0001 

~' 

0001 

0001 

loom 

0001 

0001 

0001 

()()(), 

looo1 

' ' 

0001 

0001 

PART NUMBER 

SPEC/~/STD 

LE CP HJ49- 1 6 

\.E CP'1 075 

~ B 14715 PL 2002001206 

LOCKHEED ELECTROHICS COMPANY 
DATA PRODUCTS DIVISION 1--Sl-ZE-1-COOE---1-DENT-'-S-H-EET--1-CJ ______ ._R_EV~ 

LOS AHGEl£S, CALIFORNIA !0022 

CODE 
IDENT 

DESCRIPTION I SPECIFICATION I 1 MATI./NOTE(Sl 
VENDOR REF DESIGNATION(Sl 

NOTn: 

COMPONENTS NOT CALLED OUT BY THEIR FIND NUMBER ON 
FACf OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNAT­
IONS. 

FIND 
NO. 

200 

201 

MARK FIND NUMBER 8 .09 HIGH CHARACTERS (TYPE~ITER MAY 202 
RE !l<fo\ .~5 rOLLCWS: (-1 ONLY) : 

Ir OP eL oat, 1.Jru T T nu 
~~ 8UiCf.:t PART NI.MIER 
f"'O '8lOCICt SERIAL NlM3ER 
~TH 8LO<JC:1 10S·125 VAC, ~7-63HZ 

~~fl!Oll!· llQ.[)(O l'US ntOft flND ·--· n All> lEPl.AC( 
,..n11 ru10 .-a 121. 
ALLON .'.lHl TO .040 GAP FOO CONNECTOO FLOAT ALIGNMENT. 

HARDWARE. 

INSTALL R1,2;3 USING SCREW, CENTERING WASHER, LOCK­
WASHER AND NUT FROM VERTICAL MOUNTING KIT. DISCARD 
UNUSED HARDWARE. 

MOUNT 01 THRU 09,011,CR2,5, 13,S1 USING THERMAL 
COMPOUND FIND NO. 97. 

INSTALL FIND NO. 98 TO ALLOll FOO ADJUSTMENT BETWEEN 
FIND NO. 7i AND GREEN WIRE. 

BEND Ll.XiS 90 DEGREES, STARTING BEND • 12 FROM DIODE 
CAUTION: DO NOT FRACTURE INSULATION. 

,1,n 

2ll4 

205 

206 

207 

208 

209 

21ll 

111.2002001206-1, 2 SEE WIRE LIST FOO LOCATION. 211 

LECP1CJ49-16 

INSTALL FINO NO. 110 (TERMINAL) ON FINO NO. 66 
(FUSE HOLDER) PRl<JI. TO INSTALLING FIND NO. 67 (FUSE) 
INTO FUSE HOLDER. 

~O BE CLEAR OF ANY WIRING AND COMPONENTS. 

MARK FIND NlJeER 8 .09 HIGH CHARACTERS (TYPE~ITER 
MAY BE USED) AS FOLLOWS: (-2 ONLY) 

TOP BLOCK: \.HIT TITLE 
2NO BLOCK: PART Nl.J4BER 
~RD BLOClt: SERIAL NLM!ER 
,..TH BLOClt1 200-240 VAC, 47-5:5HZ 

l•STAll nll> IMle(R 9:5 Ofl 'Ill> -..ElS I All) 7 BY 
l•SUTlll& I• .otO OIAllETER IO.E All) SQ.CJ[ll• WITM 
'1.0 •l.la'.R 1U • 

712 

~n 

~14 

215 

~ 

i~~-"----'----.-----__.__I J 
LECW 2411 UNf 10t KA E l 
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JNH _i_ 
PREPAREDR. ROOGERS Mra /26/72 ~ CHK a!V. ~ DATE$-1-~ I 14715 PL 20020012s1-1 'C 
~..t-.... ....... DATE 3-7-?z. 

LOCKHEED ELEClllONICS .COMf'ANY 
DATA PRODUCTS DIVISION 

ZE lcoDE IDENT PROJ ENGR##.4•...t DATE.1·7·71~ LOS ANGELES, CALIFORNIA 90022 SI SHEET2 jR£v 
s QlY SERIAL NO. CODE ] Sl'£CIFICATION I 1 MATL/NOTE(I) FIND 
~REQD START END PART NUMBER IDENT DESCRIPTION .VENDOR REF DESIGNATION(S) NO. 

001 OCJO 0001 20020012 51 -1 ASSEMBLY Sl£ 5952 1 

102 001 0001 1001004 755-1 !PLATE, LEFT SI DE ~ 
l03 001 0001 1001004756-1 ~EAT SINK ~ 
104 001 0001 1001004508-1 twASHER, RETAINING ~ 
'](15 F Cll15 0001 1005000793- 1 STANDOFF ~ 
:J[]b 'kJl 0001 2D01002156-1 CCA· ;~;._ l CN·lU AS A2 mC>Tt 116 ~ 
007 U01 0001 2001002157-3 !RO- CK T CARD AS'· Al IOU 116 17 
OOB 001 0001 10050()(1777-1 jNAMEPLATE NOTE 202 ~ 
009 IJ01 000 1 1001004769-1 cov " ~ 
110 003 0001 1()() 1 0011866- 1 ~us f1,•l't 0 

111 E ()()1 0001 8001400088 TRAN!>i ~MER, P~\.il. Tl ~' 
() 12 001 0001 P6375 80089 TRANSFORMER CHICAGO STANCCR T2 ~2 
013 001 0001 1001004 754- 3 PLATE, RIGHT SIDE 13 

0 14 E 001 0001 8001400093 ~EACTOR L3 ~4 

Cl15 000 ~5 

016 E 001 0001 800 1 40CJO 85 ~EACTCJl., INPUT BALUN L1 ~6 
n11 Fl noit 0001 TYPE PWlO•. 1 75042 jRESIST~ !RC, INC R6 Tt«U R9 17 

fJ ')Pl 

PW! O•: I ()flll6'CT 

·~ 
on01 TYPE 2D•2 75042 RESISTOR IRC, INC R2 ~8 

~ 20•2 OHM 5PCT 
I VERT MTG KIT 

.J r 11 
NOTE 206 

019 0()()1 TVPf 7r1 •. ?5 75042 RESISTOR IRC, INC R1 19 
20- .25 °""10PtT 
VERT KTG KIT 
NOTE 206 

'20 02( • !\ f1(]1 0001 lYP£ 70-15110 75042 RESI STCR IRC, INC R3 
20-1500 OHMSPtT 
VERT MTG KIT 
NOTE 206 

121 021 !JOO 

022 000 In 
crn B 002 OOCl 1 TYPE PW1 O· • 1 8 750142 RESISTOR IRC, INC R13, 14 

PW10-, 1-...10PCT 
23 

0 214 (J02 00(]1 20Aw;; WHT TUBING (TEFLON) MIL-1·22129 APPROX FT REQD 12 .. 

02! OICI ti 

026 002 0001 S4M 14099 DIODE SEMTECH CR11, 12 126 

IJ27 1··111 0001 1 Nl4720 13327 DIODE SOLi TRON CR7 THRU CR10 '21 
1'2 q l:tll 0001 MDA962·3 04713 FULL WAVf. BRI OGE MOT MOLA CR1 28 

q7 ''!2 rl(1()1 S2M 14099 DIODE SEMTECH CR114, 15 29 

1)3( ! l\JO 30 

031 000 
,, 

03 '\)1 0001 SCSPF2l 114099 RECTIFIER, ASSY SEMTECH CR13 32 
NOTE 207 l)f 1)'1() 33 

~ 
:II 

SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS 

I? 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 
:II ADDITIONAL ORDERING INFO M - DENOTES MAKE FROM I S - INSERTION SPAN 

,.,, i C - INFO UNAVAILABLE, TO BE •-ALTERNATE SOURCE Nit-AS REQD 
ADDED BY CHG DOCUMENTS 

~· L£CW 239 UM 70) KH + 



~ QTY SERIAL ND. 
MIR£GD START END 

0314 001 0001 

035 OOll 0001 

036 004 0001 

fl38 B 001 0001 

--039 B 001 0001 

04(! ~ F 001 {)()[>I 

041 002 0001 

042 001 0001 

Olt~ 001 ()()() t 

~ om oon·1 
~s 1 F 001 0001 

046 000 

047 002 0001 

041! 002 0001 

049 DOO 

05( 000 

-. 000 

05~ 001 0001 

05~ 001 0001 

0 S~ OOIJ 0001 

05~ Cl04 0001 

056 005 0001 

051 002 ODPT 

05E OCJ1 0001 

059 004 0001 

(16( 003 0001 

061 001 0001 

062 001 OOOT 

063 

'164 

rJ65 

066 

067 

068 

069 
!! 

()~) 
= !ii 

[)~ 

not 0001 

001 or:n 1 

001 0001 

001 0001 

()()1 0001 

{]()1 0001 

008 0001 

OC1 0001 

~ B 14715 PL 2002001251•1 c 
LOCKHEED ELECTRONICS COMPANY l---il-----+-~-------1--....1 

DATA PRODUCTS DIVISION 

PART NUMBER 

C38B 

2N5885 

OTS•43CJ 

TYPE PW22 

TYPE PW10·50 

!fl0130010T 

71C2CJOJBTT51 

001032 

Z06A274 

I l!OCJf !ClOJ92-1 

8001300102 

09214 SCR 

04713 TRANSISTOR 

16758 TRANSISTOR 

75042 RESISTOR 

71690 CAPACITOR 

02980 CAPACITOR 

CAPACITOR 

CAPACITOR 

390228G025HP4 56289 CAPACITOR 

390238GOSOJT4 56289 CAPACITOR 

RL32S471G RESISTOR 

RL&t2 S2ClOG 

6179•2A 

326-20-04•001 

326·20·07·001 

326·20·10-0(11 

SR·6P3•4 

OCB-500 

OCB-875 
34306 

100•5 

RESISTOR 

91506 CLIP, COMPONENT 

71785 TERMINAL STRIP 

71785 TERMINAL STRIP 

71785 TERMIN~L STRIP 

28520 BUSHING 

28520 BUSHING, OPEN: CLOSE 

28520 BUSHING, OPEN/Q..OSE 

00779 SPLICE 

08289 RETAINER, TOROID 

100·6 C8289 j RE TA lNER. iOR'.Tl 

NY25-030 r·e7ea!1': 0 :!1JTIJR, !l/<LO"J 

3'.'4-025 1·iv,;ej<Tfl'C!(TC "'-"':.HING 

I 27T8•49550•N317,''t54[i WASHER, SHOULDER 

348875 17"J15 ru·;r YOL'.lER 

3!1.f[)1() 7'-.U'. <; r[<)[ 

11978·2 1 'f73 Dl~CONNECT PLOCk 

:f'S- rnN '6''1° SUPPCRT, ~;;: :1.' - ·-

1()(j500()9!l6· 2 rA!I/ 

SIZE CODE IDENT SHEET 3 REV 

SPECIFICATION I 1 MATL/NOTE(S) 
VENDOR REF DESIGNATION{S) 

FIND 
NO. 

GENERAL ELEC 

MOTOROLA 

DELCO RADIO 

!RC, INC 

IRC., INC 

!>TM 

CENTRALAB 

EL PAC 

05 
NOTE 207 
06 T~U 09 
NOTE 207 
01 T~U 04 
NOTE 207 

34 

35 

36 

RT7 37 
PW22·2S OHMT11PCT 

RTS 38 
PW10•50 DHMTOPCT 

C12 

Ct,2 

Cl+ 

C3 

C18,23 

C22 

·11 .. 
~ ";} 

'-Ill 

41 

42 

43 

lflf 

SPRAGUE C9, 15 

45 

46 

Si>RAGUE CS,6 ,, ' 

Ml l •P.· 22684/4 

At,X;AT 

CINCH 

CINCH 

CI !llCH 

HEYMAN MFG 

HEYMAN MFG 

HEYMAN MFG 

AMP, INC 

DELBERT BLINN 

I rq .: 

AMATOM CO 

LI TTELrUSE 

I. I frtLFUSf 

1_".':f Pt-JR! TERS 
··.r ,· r 1 Y ')£.VI :E C ~. 

~! ~J ~· ~:,_::.~rr: 

4'1 

51 

R23 57 

(Cl, C2) 53 

TB1,2,8,9 54 

TB3,4, 7, Hl, 11 5~ 

T85, 6 ~6 

57 

58 

sci 
16·111All«i f" 
APPROX QTY REQD 

(LT) 6' 

(L3) 67 

6' 

NO. 5/16 6~· 

)U1 ')(. 

F ! (3A" l(JA 2'·' '·" f ' 

Pl (rfMAL.f) h 

f'1 1 9S:FM,11',VA:.• 7. 

~~ 

t· 

.... " - ' ••• ~ J 

EL [ :: ~- ::! ! ~ r:~, J :o 
r~') ;• '1 ~ 'JI)! ()[)(' 1 j' :0'."55-'.'1 5.r.1 

u.._.~LECW~~2~40,_..U~AH~~70~l~K~&~E----,_.,_..._._._.._. __ ._.._._....,~-----~~~~------------~~--------"~---' 



__ i_ 
~ a 14715 PL 2002001251•1 c 

LOCKHEED ELECTRONICS COMPANY 
DATA PRODUCTS DIVISION 

SIZE CODEIDENT SHEET 4 LOS ANGELES, CALIFORNIA 90022 REV 

!~ 
SERIAL NO. CODE T SPECIFICATION I I MATL/NOTE(S) FIND 

PART NUMBER DESCRIPTION 
START ENO IDENT VENDOR REF DESIGNATION(SI NO. 

073 001 0001 C1316-006-BL 80126 LINE CORD, AC PACI Fl C 6FT, 16/3 72 
ELECTRI CORD CO 

071t 000 73 

075 B 001 jooo1 TY.PE A-672 93410 THERMOSTAT ESSEX INTL INC c;1 74 
A·672 CLOSE 190 
DEG OPEN lf.5 DEG 

i SEE NOTE 207 

~ 

07~ 002 (](101 1ClO1 CXJ4B66• 3 RUS BAR 75 

07 002 0001 1001 CXJ4B66• 2 BUS BAR 76 

07~ Cl02 (J0()1 MS51957-35 96906 SCREW, PAN HD 6-32 x 1 .25 LG 77 

-~ ~ 002 0001 9002200653 SCREW, PAN HD 4•40 x 1,25 LG 78 

oaj 001 0001 MS5195 '-'541• 96906 SCREW, PAN HD 8"'32 X 2,25 LG 79 

08 001 OCJOl 22NM832 15653 NUT, LOCK KAYNAR 8-32 80 

o~ Cl02' 0001 AA5191·08 98410 LUG ETC, INC APPROX QTY REQD 81 

08 001 0001 DF6B 02735 INSULATOR, MICA RCA (OS) 82 

oail . ()()IJ 0001 495320 02735 INSULATOR, MICA RCA (Q1 THRU Q4) 83 

o~ 016 0001 495334·7 02735 WASHER, NYLON RCA ( 01 THRU Qli. 84 
06 THRU 09) 

' oet1 (J(Jl 0001 MS90725·5 96906 SCREW, CAP, HEX HD 1 /4-20 x .62 LG 85 

-! 002 0001 MS15795•B04 96906 W.SHER, FLAT NO. 4 86 
~ 

002 0001 MS35338·44 96906 WASHER, LOCK NO. 1 /4 87 

o~ 002 0001 MS35649·2252 96906 NUT, HEX 1/ft•20 88 

09!1 002 0001 MS15795·8:l5 96906 WASHER, FLAT NO. 6 89 

09 I 003 0001 90CJ3400421-18 WIRE, STRANDED 14AWG WHT 90 
APPROX FT REQD 

09~ 030 0001 9CICJ34CXJ421 •16 WIRE, STRANDED 16AWG WHT 91 
APPROX FT REQD 

09 003 OCXll 9CJCJ 34CXJ4 21 - 1 5 WIRE, STRANDED 16AWG BLK 
APPROX FT REQD 

92 

09& ~ 030 0001 90034CJ0421•12 WIRE, STRANDED 20AWG WHT 
APPROX FT REQD 

93 

1101'£ 216 

09S 003 OOOT AWGl 8 TYPE S WIRE, SOLID, UNINSUL oo-w-343 18AWG 94 
APPROX FT REQD 

09E ~ OCJ3 0001 9003400419-9 WIRE, SOLID, L"'1NSUL 20AlllG 95 
APPROX FT REQD 

09 004 0001 MS35335-32 96906 WASHER,EXT TOOTH NO. 10 96 

09E A/R 0001 N0.340 71q84 Sill :ONE HT SK CMPD DO\•! CORN! NG NOTE {(;7 '<07 

099 002 0001 MS3367•5 - 96906 STRAP TIEDOWN NOTE 209 98 

1.0C IE. 001 0001 T005000787-22 TERMINAL, TAB J1 99 

10 002 OCJOl 326-20-05-001 71785 TERM! NAL STRIP - CINCH TB12, 13 11.J(J 

10z 001 0001 MW·Hl00-328-006 08280 WASHER, MICA DELRERT BLINN (CR13) 101 

111 A/R 0001 K-22 BLACK 16245 CONAP EPOXY CONAP INC 1C2 

1~ OOf (J(J(J 1 UP·TE28-CB 98978 HEAT SINK ICR:'.: ( ::R, 3) 1()3 

1i (J(Jl 0001 MS90725-32 96906 SCREW, CAP HEX HD 5/16-18 )( .f>2 L~ 104 

tp ()()1 0001 MS27183·12 96906 WASHER, FLAT NO. 5/16 105 

rl 002 0001 MS27183-10 96906 WASHER, FLAT NO~ 1 /4 106 

L£CW 240 (JAN 70) K • E t 



_i_ 
~ B 14715 PL 2002001251-t c 

LOCKHEED ELECTRONICS COMPANY 
DATA PRODUCTS DIVISION 

SIZE CODEIDENT SHEET 5 REV LOS ANGELES, CALIFORNIA 90022 

S QTY SERIAL NO. 
PART NUMBER CODE l SPECIFICATION I l MATL/NOTE(Sl FIND 

~ REQD START END !DENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

108 001 OClCll MS35335·31i 96906 !-SHER, LOCIC NO. 5/16 107 

109 001 )[]01 MS90725·4 96906 SCREW, CAP HEX 1/4-2[] x ,56 LG 108 

110 E 003 )001 1005000785-14 LI.Xi 16·24AWG NO. 10 109 
NOTE 211 
APPROX QTY REOD 

'11 E 002 []()()1 1005000787-3 TERMINAL RECPT FASTON 250 11() 
16·14AWG 
NOTE 211 
APPROX QTY REQD 

112 E DCJ1 00[]1 1[][]5[][]0785-2[] LUG, RING 12· lOAWG NO. 1 /4 111 
NOTE 211 
APPROX QTY REQO 

113 []01 [][](]1 MS25D36-1D4 96906 LlJV. r,iNG 22-18AWG N0.5/16 112 
NOTE 211 
APPROX QTY REQD 

114 ()(Jl []001 MS25036·102 96906 LI.Xi. RING 22·18AWG NO, 6 113 
NOTE 211 
APPROX QTY REQO 

115 E 003 00[]1 1005000785-15 LUG, RING 16·14AWG NO. 1/4 114 
NOTE 211 
APPROX QTY REQD 

116 E 002 0001 1[]05[][][]787-1 TERM! NAL RE CPT FASTON 250 115 
22· 1 BAWG 
NOTE 211 
APPROX QTY REQO 

117 ()()1 ()()[]1 MS25D36-1D9 96906 LUG, RING 16-14AWG N0.5/16 116 
NOTE 211 

~E 
APPROX t;TY REQD 

~ []01 ()001 10()5()()(1785-9 LUG. RING 22·18AWG NO. 10 11 7 
NOTE 211 
APPROX QTY REQD 

119 E ()[Jl 0001 1 OD5DDl. 785-1 D LUG, RING 22-18AWG NO. 1/4 118 
NOTE 211 
APPROX QTY REOO 

120 REF 0001 502002001 2 5 f. 1 SCHEMATIC DIAGRAM 119 

121 REF 0001 Wl.2002001 251-1 jwIRE LI ST 120 

122 REF 0001 AP200200125l-1 jACCEPTANCE TEST PROC 121 

123 REF )001 os2002on12s1 •. 1 pESIGN SPECIF"! CATION 122 

1 :rat AIR po11 591()/-J SOLDUt oo-s-sn .:>TE 211 fU 
125 E 004 0001 l 0050[]0 785-1 2 LI.Xi, RI NG 14•16All(; N0.6 124 

NOTE 211 

126 E 002 0001 1005000787-5 TERMINAL RECPT FASTON 250 125 
14•12AWG 
NOTE 211 

§ 
g 
~ 
i 
g 

"' :.; 
CIC e a 

LECW 2«1 UAN 70) K & E 

' 



~. 
iv 

S QTY SERIAL NO. 
~ REQD START END 

PART NUMBER 

2( )( REr oon,T SPEC/~/STD 
' 

2( )1 REF 0:1111 I 

20:.: A/R 0001 LECP1049• 16 

20 ), .. ,. 
I 

jeoo1 

2( 14 REF 0001 

2( 15 AIR 0001 LECP1075 

2( 16 REF 0001 

20 A/R 0001 

20E rmo 

209 REI' 0001 

2H REI' 0001 

~ c 
LOCl<HEED ELECTRONICS COMPANY 

B 14715 PL 2002001251 

Dot.TA PRODUCTS DIVISION t--Sl-ZE-+-CO-D_E_l_DE_N_T+-S-H-EET--1·-(-J ·------1-R-EV~ 
LOS ANGEl£S, CALIFORNIA 90022 

CODE 
IDENT DESCRIPTION 

NOTES: 

l SPECIFICATION I 
VENDOR l MATL/NOTEISl 

REF DESIGNATION($) 
FIND 
NO. 

200 

COMPONENTS NOT CALLED OUT BY THEIR FIND NIMBER ON FACE 201 
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS. 

MARK FIND Nl.JtlBER 8 .09 HIGM QIARACTERS (TTPE~ITER 
MAY BE USED) AS FOLLOWS: 
TOP BLOCIC: lJlllT TITLE 
2ND BLOCK: PART N~ER 
~<::1 PLOCK, '· '1 A; NLMBER 
4 1- 'l'.Ol;I\, ·~ VAC, 47-63HZ 

i!!.-:Nl .:l.DlD I'> Ill l'l\Oll flll) ..... 71 All> alf'UCl 
i-ITU 1'111> ......_ .. t 117. . 

202 

203 

ALLOW .mo TO '140 GAP P'OR CONNECTOR P'LOAT AUG.-:NT •. 204 

p:s·· ",Lf R i ? :')l!'IG Sl"REW CENTERING 1111\SMER, LOCK· 206 
""-""' ~' llt..:l Nli. rR~ VERTICAL '40l.tlTING KIT. DISCARD 
l-"'U'i,-D Wl!P .. -..: 

"°lJllT 01 TllftlJ 09, CR2, 5, 13, S1 USING THERML COMPOlllO 207 
P'l ND Nl.MlER q 7. 

2oe 
INSTALL l'IND NlJ'IBER 98 TO ALLOW FOR ADJUSTMENT BETlllEEN 209 
FIND NtJll!BER 72 AND GREEN WIRE. 

BEND ui;s 90 DEGREES, STARTING .12 FROM DIODE. 
CAUTION DO NOT FRACTL.RE INSLt.ATION. 

210 

"111 I REF 0001 l«.2002001251·1, 2 SH W!Ri: LIST OR LOCATION • 211 

. _., "EF' 11001 

I 
71 l 

21~ 

lO{i 

I ~£ r 'Jl'01 
i 

21 ~ : A/R 0001 

I 
i 
! 

211 i .. ,. te-1 

I 

I 
I 

§ 
Q 
>-
"' _, I i 
e i ., 

1 :::E 

i 
L£CW 240 

I 

I L "" "" _, ' 

I 

UAN 7111 Kt.£ 

INSTALL rIND r. iMSER 110 (TERMINAL) ON FIND Nl.JtlBER fi6 
(FUSE HOlD.fR\ QJQR TO INSTALLING FIND Nl.MBER 67 
(F'US() !NT!' 7 MOLDER. 

TC BE CLEAR Of >INY WIRING ANO COMPONENTS. 

MARIC FIND Nt..MlfR e .09 HIGH CWARACTERS (TYPE~ITER 
ll'AY BE USED) AS FOLLOWS: 
TOP RLOCX: LJjJT TITLE 
2ND BLOClt: P•RT Nl.JlflER 
3RD BLOCIC1 SERIAL N~ER 
llTH BLOCIC: 200·240 VAC, 47-53HZ 

JISTALL '111> ""'8(R 9J <m 1'111> ""'8("5 I UD 7 1rY 
I•SERTI• I• .otO DIAll[TER NOLE AID SOLDEl'I• WITH 
l'lllO ll.lll!ER 123. 

+ 

212 

~ 

~ 
21. 

i 
21L 

21S 
' 

211 
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..--l'lllNIED--=---==--M ·....-G_L E_I_X_N_E R_.:::DA~n:=-8-·_3r_1--ll. 7 ra:::E'& 
,._CHI(=--·~"-"~----~,,~~.· .._. __ :;DA:.,:!TE:.;o'~i::.1·r9::,J·· '-!::It- ~ B 14715 D ... _7. J:. ,......,. LOCKHEED ELECTRONICS COMPANY 
9-1!!!!1!!~r:...· ~'~=·,.__.. ___ ..!!...,!!!·•~ .. ---I DATA PRODUCTS DIVISION t----+---+---------4--1 

PWOJ _,,,,. ... • J DA~-1·? L. LOS AHGD.ES, CM.IFORNI~ 90022 SIZE jcoDE IDENT SHEET 2 REV 

s cnv IDlW. NO. CODE ] sPEc1F1CAT10N / I MATL/NOTEts> FIND 
~fl9ISI ITART ENO PART NUMllEll !DENT DESCRIPTION VENDOR REF DESIGNATION(Sl NO. 

l noq nom 21J010Cl2158'-1 CCA-CICT auto ASS¥ USED ON SL£ 
5950,5951,5952, 
5953 

00~ 001 0001 
003 F 001 0001 

OOlt 003 0001 

oos 001 0001 

OOlll 001 0001 

007 001 0001 

oolli 001 0001 

a 001 0001 

010 002 0()(11 

011 001 0001 

012 om 0001 

013 F 002 0001 

OUt F 002 0001 

015 F 001 0001 

016 Ofl1 0001 

017 E 001 0001 

011! 

-I 
E OOlt OOnl 

002 0001 

001 0001 

021 001 0001 

022 003 0001 

OU 002 0001 

02~ 001 0()01 

02'> 001 0001 

02~ 001 0001 

02~ 005 0001 

02e on 3 0001 

029 E 006 0001 

O'O E 001 0001 

031 001 0001 

032 (JrJl ()"()I 

033 OOt 00Cl1 

03~ B or11 0001 

100100lt 75 7-1 
800 I 8CXlCJ98 • 1 

SN75451P 

flW2·1t OHMS 

ID01300!t .... 1 

MTA50E25 

MTAS:JF50 

Rllt2S271G 

I 92P1 5392 

8001300311-2 

1N5160 

800130001 7 -1 

111013001 01 - 1 

80(113()0102 -1 

1 N4734 

800140()(181 -1 

8()(H 200001 • 1 

2N3054 

2N4898 

2N5060 

7N5354 

sir 

IN751A 

I N752A 

1 N758A 

IN4()[12 

IN4735 

80011()(1()(]1 -1 

I 00500083 7 - I 

RL07S4 71 G 

3fJ'17P- 1- lf' 3 

PW3-2 OHMS 

TYPE RLS- I A 

PRINTED l!f{G BO, CCA 
ICP 

01295 ICP 

7501t2 ~ESISTOR 

CAPAClT<Jt 

902! 1 CAPAC! TOR 

90201 CAPACITOR 

~ES! STOR 

562PQ rJIPArl TnR 

CAPAC! TOR 

~HOOE 

CAPACITOR 

CAPACITOR 

CAPAC! TOR 

DI ODE, ZENER 

TRANSFORMER 

TRANS! STOR 

TRANSISTOR 

TRANSISTOR 

SCR 

TRANSISTOR 

14099 DIODE 

DIODE, ZENER 

DIODE, ZENER 

DIODE, ZENER 

DIODE 

DIME, ZENER 

DI ODE 

DI ODE 

PES!S7"P 

75047 ~r ~ [ STOR 

U3 ( 7473) 

TEXAS INSTR INC Ul,2,4 

2 
3 

IRC, INC R3 1.10 IS 

Cl L 10 IS 

MALLORY CAP. CO C2 1 .25 JS 

MALLORY CAP. CO C3 I. 70 JS 

6 

7 

MIL·R·226Bli/1! R38 I .O IS 

SPRAGUE ELEC C4,6 .8rJ JS 

SEMTECH 

'-"ll-~-7761'4 ,, 

!RC, INC 

[1ALE ELEC INC 

C12 • 80 IS 

CR25 .5 IS 

C5, I 4 • 20 IS 

C9, 10 .25 IS 

C7 .375 JS 

CR13 .5 IS 

T1 

03, 4, 5. 6 (TOI 8) 

01,9 (T066) 

02 (T066) 

11 

~2 
13 

14 

15 

16 

I 7 

18 

19 

20 

011 (T018) 21 

07, 8. Hl (TOI 8) 22 

CRlrl, 11 .5 JS 23 

CR24 . 5 JS 74 

CR22 .5 JS 

CRl6 .5 IS 2f 

CR12 1 18.19.2n,21 ,­
. 5 JS 

CR 7, 8, 9 . 5 JS 

CR&!. 5. 6, 14. 1 5, 1 7 7q 
. 5 JS 
rR23 ~., 

R33 c IS 

R7 1. 1D IS 33 

R18 .42S JS ""' 
R LS- 1 n. 1 . 5 K OHMS 
o rrR~ENT. 1~1 

;t-'----'-~-'---'---~~~--'-~~-~~~-.---..~~~~~--..~~~~-'-----~ 
SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS 

i A- DENOTES SEPARATE PL E - SOUR-CE_C_O-NT __ R__,O_L_D_W--G-- 1--JCP ::_-1-NTEGRATED --
f:! B - REMARKS COLUMN CONTAINS F - SPEC CONTROL DWG CIRCUIT PKG 

C-INFO UNAVAILMLE, TO BE &-ALTERNATE SOURCE A/11-~ REQO 
ADDED BY CHG DOCUMENTS 

FOR REV RECOPD 
SEE SHEET l I ADDITIONAL ORDElllNG INFO M - DENOTES MAKE FROM I S - INSERTION SPAN 

.___----~-----LECW 231 (JAN 1111 K & E + 
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~ 8 14715 PL 200 H102156 • 1 0 
LOCKHEED ELECTRONICS COMPANY 

DATA PRODUCTS DIVISION 
SIZE CODEIDENT SHEET 3 REV LOS ANGELES, CALIFORNIA 90022 

s QTY SERIAL NO. CODE J SPECIFICATION / 1 MATL/NOTE(S) FIND y PART NUMBER DESCRIPTION 

~ 
REQD START END IDENT VENDOR REF DESIGNATION(SI NO. 

035 ()()1 0001 RL42S241G RESISTOR MIL·R-22684/4 R28 1. U IS 35 

036 (Jrll 0001 RL32S102G RESISTOR MIL·R-22684/3 R6 • 8 IS 36 

037 001 0001 RL32S120G RESISTOR MIL·R-22684/3 Rl 1 .8 IS 37 

(138 ()01 0001 RL32S152G RES! STOR MIL-R-22684.13 RS • 8 IS 38 
I 

n39 I rm1 ()[)I', RL32S271G prsrsron Mll·R-22684/3 R36 .a rs 39 

040 002 ()(]()1 RL20S120G RESJ STOR MIL·R-22684/2 RB, 35 .6 ls 40 

041 005 0001 RL07S102G RES! STOR M!L·R-22684/1 R4, 12, 13, 16, 21 41 

I RU175 lf' 1 G 

. 5 IS 

042 ()()7 ()fl['l f'i . ' .. ·~ Mfl·R-22684/1 R9. Hl • 5 IS 42 

043 rm2 [1()()1 Rl07S512G p1r.1 <: r00 Mll.·R-22684/1 R14, 15 • 5 ls 43 

044 001 Of101 RUJ7S103G Rr·-,J ')iCP MI L·R-22684/ 1 R 17 • 5 IS 44 

045 002 f)(l[lj RU17S152G Rf< I STOil Mll·R-22684/1 RJ0,31 • 5 IS 45 

046 001 [)(Fl 1 RUl7S472G RrSI STOR MIL·R-22684/1 R26 .5 ls 46 

047 (J02 0001 RUJ7S330G RESISTOR Mll·R·22684/1 R22,23 . s IS 47 

048 ()(11 0001 RUl7S153G RES! STOR MIL· R· 22684/1 R24 • 5 ls 48 

049 001 0''01 RU17S621G RESISTOR MI L·R· 22684/ 1 R27 • 5 IS 49 

q: .'i ()[)1 0001 RUJ7S301 G REST STOR MIL·R-22684,' 1 R29 . 5 IS 50 

051 Or11 (]()()1 Rl07S151G RES! STOP MIL-R-22684/ 1 R32 . 5 IS 51 

rJ~2 i (1(11 ODC1 RI r17S2fl2G R[ SI STOP MIL·R·22684/1 R20 • 5 IS <,? 

~ 1 ('('' 0('01 RL07S2 72G Rf.'1 STC'' MIL-R-22684/1 R37 . 5 rs ~ I J.4-
05~ I (1('1 ()(][11 p1_ [17r1 : ~ r; RF'.! s roR MIL-R-22684/1 R34 • 5 IS 54 I 
059 rJ02 ()()()1 RUJ?S' r1r1G RtSISTOR M!L·R·22684/1 Rl, 2 .5 IS ~~ I 

056 A/R ()(1()1 SN60/SN63 S:JL l)ER Q'l·S-571 56 

05~ ()[)3 rir;r11 61668-"ASE 131(]3 WAT SINKS THERMALLOY co (T066) 57 

058 000 58 

(15Q OrJ1 f)(1fl 1 1 r1n- 5 08289 RUA INER. TOR(l!D DELRERT PL! NN 59 

06f1 REF r1r 1 (11 502()(131](11'43('. -1 SCHEMA TT C DI AGRAM 60 

061 (1[)3 0001 DF31A f12735 I NSl.JLA TOR, Ml CA RCA MAY RE FURNISHED 61 
WITH 01,2,9 

ll62 RH 0001 S020030()(Jlt30·2 SCMEMrlTI C OIACRAM 112 
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S QTY SERIAL NO. 
~ REQD START END 

20 0 REF po01 
20 1 REF joom 

20 2 REF poo1 

20 3 REF joo01 

lf'ilt RE.: \0001 

20 5 RU 10001 
20 6 REF 0001 
711 7 RI f 

non• I 
20 8 A/'11. 0001 

I I 

I • ! ' , 
i 

., 
ii 
l 

I 
I i 

I 
I 
' 
I 

I 
I 

PART NUMBER 

SPE C/DlllG/STD 

' fl.£ CPHll49• 1 7 

UCP11175 

I 
I 

' 

I 
' I 

.. -t ····-·----l£!:Sl 2001002156 D 
LCICICMl!D ~ w 

DATA PIODUCTS DMSION --._---+---------__.___. 
PL I 14715 

um -.a. QllJAlllU HOH SIZE f""""' IDENT SHEET '6 ll£V 

COOE 
IDENT DESCRIPTION 

!NorES1 

jMR&JNG. 

] SPECIFICATION I 1 MATL/NOTEIS> 
VENDOR REF DESIGNATION(S) 

FIND 
NO. 

200 

201 

PRINTED WIRE CIRCUITRY SHOllN IS PHYSICALLY ON 202 
COMPONENT SIDE. 

COMl'GENTS MOT CALLED OUT BY THEIR FIND NtllSER ON FACE 203 
Of' DRMfllC ARE IDENTIFIED BY THEIR RH DESIGNATIONS. 

COMPONENT HEIGHT . , • • MAX. 

i!;!~ PROTRUSION (:,ii)[ 2) .075 MAX. HARDWARE 
l"'OTRUSION .160 MllX. 
SQUARE PAD AJllJ/f1P. NlT DENOTU PIN I OF JCP. 

· "1oor. l'Nn or n1 onr. 

20ll 

205 

206 

207 

201 

~ 

B....._~~~~------------------------------~-----_. tEt:W Ml UNI 1111 KAI: , 
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7 

' I· . . • .... •· ,, 
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'--- NO 6 TYPE A 

i PLACES 

@ 

6 

..., 
@) 

' ··- r 
~ 

\'\_..@' Q.~. &. Q 201 

@:u:-1 

... . 

··@) 

5 

,/ 

...... , ... t ca-••-..... ,. • 
.. ~ l'UI f(I&•) 

•n.,-:•1 t 

JO- Nlf'1 L~T AND fllOIU ".([ AfTACMfO Slll(f~, 

c 

"!' 
B ,, 

i1 I 
~ .... 
' I 
;~; 
~j 
O: 
Q1 
01 
01 
~ 

::,·~~.~:':.~··.:=~lb i,,1, I JUN( -~--- ~ LOCkHl~~ .. [!;,~~~ocZCMf'MI 
t:..:tutKr·, 1111 !.Ill c.;r a.,.,,o____ un ....... n CAL••_. iun A 
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:::·:~~._,,,,, ~;'.~~"J~ INVERTER REGULATOR OUTPUT .. _.._ ....... ---.- ·--
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MAR 

i-;...;PR.;;:EP;:..;AR~E"-D =-'J""'._,_JE"'-P-=S"'-E :.:..N _....;DA:=.;.TE=-'='8-'-2...,5'--..!.f' 7~ rLEC1 
B 14715 PL 2001002151-2 ~CH..:::K:,,.:--~~·¥ IZ~o:!:· =L-----!'.!DA:!!TE=..J:.w.-::t~:.::..L.!:::t LOCKHEED ~s c<iMPANY 

J-!:E:.:;~=:...-'--(::..::zw::;:;...:.:.~,__,-~--'D:::A.:..:TE=-::J_-.;.:'":..."~.;c''-1 DATA PRODUCTS DIVISION 1---+-----+-----------+--t 
PROJ ENGR.#"°.4/5' .. ..,..( DATEl'-/4•7.b LOS ANGELES, CALIFORNIA 90022 SIZE CODE IDENT SHEET 4 REV 

S QTY SERIAL NO. CODE l SPECIFICATION I l MATL/NOTE(Sl FIND 
~ REQD START END PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

[JO! 

002 

003 

000 0001 

001 0001 

[]()1 ()[1(]1 

()04 001 (][]fl 1 

[105 001 0001 

[1()1" 001 [](1(J1 

00 7 ()(J1 0001 

OflB E 002 (](1(11 I 
00'.l ()(11 01"'1 -

010 (](]1 0001 

011 001 0001 

012 001 0001 

013 E (](13 orn1 1 

014 001 0001 

01 5 002 0()01 

'11 ' 002 (](1 01 

.)1 I 0(11 0r1(]1 

-t· 1}[1!, ()[lf 1 1 

112 002 ()[l(] l 

02: 001 ()[1(11 

fl2 ; 001 0001 

021• 001 0001 

025 001 0001 

026 (][]1 0001 

112, [)[]1 0001 

r.21 001 0001 

(1f11 [)(][11 

1 '": 1 

(13' (J[)l [](]01 

()3L [](]2 fl()[], 

nrl ono 

2001002157-2 

1001 004 75 B- 2 

1N4720 

1 N756A 

1 N752A 

1N757A 

CM0504 71 J03 

8001200001-1 

MJ300(] 

2N3054 

61668-BASE 

61D3B-BASE 

8001 300HJ1-1 

Cl"(J5FD10l J03 

3007P-1-102 

CM:J5FD331 J03 

U6A7723393 

RL07S202G 

! ;1 ·; r ~ 1 "!':>(; 
; 
'' 1 /'..3!<1G 

RLO 7S 102G 

RL07S681 G 

RL07SHJ1 G 

RUJ7S271G 

RL07S361 G 

RL07S391G 

RL07S222G 

RL425181G 

RL42S681G 

RL42S332G 

RUJ7S510G 

!RO-CKT CARD ASSY 

PRINTED ~G BD, IRO 

13327 DIODE 

DIODE, ZENER 

D!OrlE, ZENER 

l·)1011r, ZfNi 

!CAPACITOR 

TRANSISTOR 

(14713 : l'lP . 
TRllNSISTrlR 

13103 HfnT SIN!'. 

13103 HEAT SJ NK 

CAPAC! TOR 

SOL ITRON 

MIL-C-5/18 

MOTOROLA 

THERMAL LOY 

THERMAL LOY 

CAPACITOR lllll-C-5/re 

80294~ES!STOR, VARIAPLE BOURNS, INC 

CArACT TOR 

07263 ICP 

fESI STOR 

fESI STOR 

pr ;1sroR 

!RE~! STOR 

I f 51 5 TOR 

~ES! STOR 

fESI STOR 

fESISTOR 

fESI STOR 

fESJSTOR 

fESISTOR 

fESI STOR 

fESI STOR 

fESI STOR 

l<ESISTOR 

fESISTOR 

fESISTOR 

MIL-C-5/18 

FAIRCHILD 

MIL-R-22684/1 

MIL-R-22684/1 

MIL-R-22684/1 

MIL-R-22684/1 

MIL-R-22684/ 1 

MIL-R-22684/1 

MI L-R-22684/ 1 

MIL-R-22684/1 

MIL-R-22684/1 

MIL·R-22684/1 

MIL-R-22684/1 

MIL-R-22684/1 

MIL-R-22684/4 

MIL-R-22684/4 

MIL-R-22684/4 

MIL-R-22684/4 

MIL-R-22684/1 

USED ON Sl£ 
5952/5953 

CR201 .625 IS 

CR301 .5 IS 

CR202 .5 IS 

CR302 • 5 IS 

C202 .25 IS 7 

0202. 302 (T0-1 8) ~ 

0201 (T0-3) ~ 

0301 (T0-66) ho 
(T0-66) 11 

( T0-3) 

C201, 204, 301 
• 25 IS 

C302 • 25 IS 

R215,310 

14 

15 

C203, 303 .25 IS ~6 

U2,3 

R302 • 5 IS 

17 

ha 
R303,305,207,2()5 hq 
.5 IS 

R308, 311 . 5 IS ~ll 

R209,213,313, ~1 
314,315 .5 IS 

R309 .5 IS ~2 

R2Hl .5 IS ~3 

R211 .5 IS ~4 

R214 .5 IS ~5 

R304 • 5 IS ~6 

R307 ,5 IS 

R203 ,5 IS 

R204 .5 IS 

~7 

~8 

~9 

R312 1.0 IS po 
R2() 1. 202 1 . 0 IS p 1 

R21l6 1 .fl IS p2 

R3()11,0IS p3 

R208, 306 • 5 IS p4 

'3 5 

l~_L _ _,L_ _ _,L__.l_ _____ ..L._ _ __1. ______ __, _______ _,.. _____ --J._--I 

i _______ s_Y_M_A_N_D_Fl_ND NO. COLUMN CODES ---t----DEccFcclN=l-c-Tl=-O=N=S ____ ~-..,...,-,---,,RE_v_1s.,.1o_N_S~----! 
g 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 l 
!/ ADDITIONAL ORDERING INFO M - DENOTES MAl<E FROM I S - INSERTION SPAN 
~ C-INFO UNAVAILABLE, TO BE &-ALTERNATE SOURCE AIR-AS REQD 
!:S ADDED BY CHG DOCUMENTS 

"'--LE ..... ON""'"'239""""-(~JAN,,,_70,,,,_l~K~&"""'E----------~--~~~--~'"'I"~-~...._~~~----~~~"'-----~----~~--_. 
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~ B 14715 PL 2001002157-2 B 

LOCKHEED ELECTRONICS COMPANY 
DATA PRODUCTS DIVISION SIZE CODEIDENT LOS ANGELES, CALIFORNIA 90022 SHEET 5 REV 

S QTY SERIAL NO. 
PART NUMBER CODE DESCRIPTION I SPECIFICATION I J MATL(NOTE(Sl FIND 

~REQD START END IDENT VENDOR REF DESIGNATION($) NO. 

036 001 0001 495320 [)2735 I NSU..A TOR, MI CA RCA MAY BE FURNISHED 36 
WITH 0201 

[)3~ A/R 0001 SN60/SN63 SOLDER 0')-5-571 37 

03~ REF 0001 SD2002001206-1 SCHEMATIC DIAGRAM 38 

039 001 0001 DF31A [)2735 I NS ULA TOR, MI CA RCA MAY BE FURNISHED 39 
WITH 0301 

~ ~ 
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MAB 

PREPARED J. JEPSEN DATE 8·25·7 ~ 

1-c~H~Kc.,,~f!/7-·~ /,l:a:...,ai!o/..~~L __ ~DA~'l'U-,!Y:~''l>'e'..~~ ~ B 14715 PL 2001002157.3 • 
ENG~(~ DATE :;1., •• - LOCKHEED ELECTRONICS COMPANY 
~ :.:.!..!l DATA PRODUCTS DIVISION t-----t-----t----------+---1 

PROJ ENGR...?J?A•#J'.' DATE1·-i:>·U:: LOS ANGELES, CALIFORNIA 90022 SIZE CODE IDENT SHEET 6 REV 

S QTY SERIAL NO. CODE 

~ REQD START END PART NUMBER IDENT DESCRIPTION l SPECIFICATION / 
VENDOR l MATL/NOTE(S) 

REF DESIGNATION(Sl 
FIND 
NO. 

001 

00'2 

003 

000 0001 

,()()1 0001 

(]() 1 coo 1 

Of14 001 0001 

005 000 

O!l6 I r101 0001 

007 001 0Cl01 

Cl08 E 001 OOD1 

()09 onn 

010 00(] 

011 000 

012 001 ()001 

013 E Cl02 0001 

014 001 ()()()1 

015 001 0001 

016 001 0001 

n1 7 001 rnrn1 

['18 ()()1 0001 

021 

022 

023 

0211 

! 002 [)001 

I 002 0001 
! 
I 003 0001 

i 

1

001 0001 

000 

001 0001 

025 000 

026 noo 
027 000 

028 DOO 

029 000 

030 001 0001 

031 0()1 0001 

032 000 

''.33 [")[' 

034 DOO 

D35 000 

2001002157- 3 

1001004 758-2 

1N4720 

1 N756A 

1N757A 

2N5885 

8001200001 -1 

6103P·BASE 

8001300101 -1 

Cl'll5FD101 JO 3 

3007P· 1·102 

CM05FD331J03 

U6A7723393 

RLCJ7S202G 

RLCJ7S821G 

RLCJ7S302G 

RLCJ7S301G 
I 

RL07S332G 

RLCJ7S510G 

RL42S101G 

RL42S181G 

IRO· OCT CAfl.D ASSY 

PRINTED ~G BD, !RO 

13327 p!ODE 

p!ODE, ZENER 

DI'lDE, ZENER 

014713 jTRANSJSTOR 

jTRANSI STOR 

13103 ~EAT SINK 

CAPACITOR 

SOL ITRON 

MOTOROLA 

THERMAL LOY 

CAPACITOR MIL·C-5/18 

802914 fESJSTOR, VARIABLE BOLRNS, INC 

CAPACITOR MIL-C-5/18 

07263 ICP FAIRCHILD 

fESI STOR MIL-R-22684/1 

fESISTOR 

fESISTOR 

RESISTOR 

fE SJ STOR 

RES! STOR 

fESJSTOR 

RES! STOR 

Ml L • R-22684 / 1 

MIL·R-22684/1 

MIL·R-22684/1 

MIL·R-22684/1 

MIL·R-22684/1 

Ml L-R-22684/4 

MIL·R-22684/14 

USED ON SLE f1 
5952/5953 

CR101 .625 IS 

CR 102 • 5 IS 

CR103 .5 IS 

0101 {T0-3) 

0102 (T0-18) 

( T0-3) 

t2 
~ 

C101, 104 .25 IS 13 

CW2 .25 IS 

R111 

C103 .25 IS 

U1 

R103 .5 IS 

R105,109.5IS 

R108, 112 .5 IS 

R1CJ7, 114, 115 
.5 IS 

R110 .5 JS 

R106 .5 IS 

R104 1 .O IS 

R101 1 .O JS 

14 

~5 

~6 

~7 

~8 

~9 

~o 

21 

~2 

23 

214 

~5 

~6 

~7 

~8 

l19 

~o 
31 

32 

it-'-~-~-~------~--~----------.-----------r------------~----1 i _________ s_v_M AND FINO NO. COLUMN CODES DEFINITIONS REVISIONS 

e A- DENOTES SEPARATE. PL E- SOURCE CONTROL DWG IC P- INTEGRATE.D FOR REV RECORD 
B - REMARKS COLUMN CONTAINS F - SPEC CONTROL DWG CIRCUIT PKG SEE SHEET 1 

f!1 ADDITIONAL ORDERING INFO M - DENOTES MA.KE. FROM I S - INSERTION SPAN 
~ C-INFO UNAVAILABLE, TO BE &-ALTERNATE SOURCE. A/R-AS REQD 
~ A.DDE.D BY CHG DOCUMENTS 

,_,_LE __ r:N__,2311---U-AN""'"'70l...--K-.-E .................................................. .,.__.~_. ..... .....,...., ........................................ .._ ......................... ....., .......... ~ 
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~ B 14715 PL 200100215 7.3 'B 

LOCKHEED ELECTRONICS COMPANY 
DATA PRODUCTS DIVISION SIZE CODEIDENT SHEET 7 REV LOS ANGELES, CALIFORNIA 90022 

S QTY SERIAL NO. 
PART NUMBER CODE DESCRIPTION 1 SPECIFICATION I 1 MATL/NOTE(Sl FIND 

~ REQO START END IDENT VENDOR REF DESIGNATION(Sl NO. 

036 001 )001 495320 02735 INSULATOR, MICA RCA MAY BE Fl.RNISHED 36 
WITH 0101 

' 037 A/R )()01 SN60/SN63 SOLDER OO·S-571 37 

038 REF poot SD2002001207 - t SCHEMATIC DIAGRAM 38 
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LOCKHEED ELEC'l1lON1CS COlllWIY 
1•715 PLZ001002157 B 

·DATA PRODUCTS DIVISION SIZE CODEIDENT SHEET REV LOS NlllELIS, CWRlllNIA IOOZZ e 
s QTY SERIAL NO. CODE I SPECIFICATION I ] MATL/NOTE(S) FIND 
~!Rf.ao lifMT END 

PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

200 lt[F Pool SPE C/DllG/STD jNoTESt 200 

201 A/It Pool LECP10lt9-17 liiwt1t I Nii • 201 

202 ltEf' Pool PRINTED CIRCUITRY SHOWN IS PHYSICALLY ON COMPONENT 202 
SIDE. 

203 RU ~1 COMPONENTS NOT CALLED OUT BY THEIR f'IND NUllER ON FACE 203 !Of' DRAWIMG ARE IDENTIFIED BY THEIR REF DESIGNATION. 

ZOii R[f' looo1 CCJlll'ONE NT HE I GHT • 70 MllX • ZOii i 
20S ll(f' ~1 sou-RE PAD ANO/OR DOT DENOTES PIN 1 or ICP. 205 

IOI ., 
tnno1 ~~D PROTRUSION (SIDE 2) .075 MllX. HMOlllME 206 

OTRUSION .160 MllX. 
' 

207 lll[f' 0001 SQUARE PAD AND/OR STRIPE DENOTES CATHODE END Of' DIODE. 207 

201!1 RH 0001 IWCll'llJM COMPONENT CONF'IG~ATION DEl'.'ICTED ON f'ACE Of' 
ll'AWING, FOR ACTUAL USAGE SEE APPLICABLE PARTS LI ST. 

208 

20t A/It laae1 LECP1075 HARDWARE. 209 

' 
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APPLICATION REVISION 

NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED 

A RELEASi=. \=bl<. 1->~0IJVCI • (J •I 

. 

[f"'""J~ ... 
·~--v> SEE P5 2. -,,0'2 

T T T I I I l l l l l l Illlllllll III 
1T2T3T4I~JsI1 a 19I10 11J 12J13 ll4 I& 116 1111s_119 J20J 21J22j23l24j2&l2s121 20}29{ 301:~1 

RECORD OF REVISION STATUS OF EACH SHEET 

CONTRACT NO: 

;.!1~{[1 Bolt Beranek and Newman Inc. 
DRAFTSMAN ILL_ iL2 d_ Cambridge Massachusetts /. t1 7r, 

DRAWING TITLE 

CHECKER ... .. ?SZ. 5CHEMAllC 
ENGINEER((}, .L-L' 1-;L , 

APP;tFOR IH.~ .-.. SIZE CODE IDENT NO. DRAWING NO. 
~ ,,,,,,(.._; -~ A ""PS2..- z.~ 
APP'D (CUSTOMER) 

SCALE 1 REV l SHEET 1 OF 1 .. 
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Report No. 3004 Bolt Beranek and Newman Inc. 

RLD LOGIC DESCRIPTION 

The Modern Reload Device (RLD) is a single card module 
containing eight front end activators, priority arbitration, 
finite state machine, data registers, and bus master logic 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 modem 
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 modern 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 modem 
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 Q 
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 edge of CLKXX, and 
regardless of the data, LOOKX will be cleared. Now, since ACTXX 
is true, GACTX will be held true, preventing CLKXX from clearin~ 

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

Sheet 2 of 8 



Report No. 3004 Bolt Beranek and Newman Inc. 

FROM XGVOT+ 
OMA 

VOLTS- O 

ST15-
TO OMA 

7408 

MGO+ : START OF PACKET 
INSR7+ = MODEM RECEIVE DATA, HIGH =1 
CLRIN- = MODEM RECEIVE CLOCK, + = DATA GOOD 

Figure l Suggested Modem Circuit 

Sheet 3 of 8 
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ACTXX. The eventual occurrence of SELND (see below) will clear 
ACTXX and allow future activators. 

Line Select and Control (RLD21) 

When any of the ACTXX signals becomes true, the 9318 "GS'' 
signal, which is an OR of the eight inputs, becomes true, and the 
octal number of the highest priority true input will appear at 
ADDOO, ADD01 and ADD02. Therefore, when any input becomes 
activated SELGO goes true. As a result, SLDLY (200 ns) fires and 
on its trailing edge SELCT is set. The assertion of SELGO blocks 
activation of any further inputs, and the 200 ns delay allows the 
activators and priority tree to settle. Should a marginal timing 
situation develop, such that the ACTXX line is no longer true 
following the 200 ns delay, SELGO will be false and SELCT will 
not be set. When SELCT becomes true, the 74151 selectors are 
enabled to choose the clock and data inputs indicated by ADD01, 
ADD02 and ADD03 to correspond to the selected input. The 
remainder of the control logic is now independent of any specific 
modem interface input. 

Two clock signals are derived from CLKGO. The first, CKCLK, 
follows the CLKGO pulse corresponding to the first of each pair 
of doubled data bits, while the other, DTCLK, follows CLKGO 
during the second of the pair (see Figure 2). 

The 74161 state counter (see Figure 3) begins in the 0 state 
and SERCH is true. When SELCT comes true, CLKGO comes true, 
causing CKCLK to come true during the initial data bit equal to 
1. Since STDTA is therefore true, INITP will be true during 
CKCLK, direct clearing ERRFF and CKDTA. At the same time, the 
rise of SELCT fires WDTOK (1 second). Since SELCT and SERCH are 
true, COUNT will be true. 

On the fall of CKCLK, the state counter is incremented. On 
all odd counts, SHDTA will be true, and on all even counts, 
except zero when SERCH will be true, SHCKR will be true -- the 
data and checksum states respectively. When the counter reaches 
15, CARRY comes true and the next fall of CKCLK sets the counter 
to 1. 
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WOT TIMEOUT 

CHECKSUM BAD 

' 

;/ 

000 CHECKSUM BUT BUS ACCESS PENDING 
.......... ---

Figure 3 RLD Finite State Machine 

Reload Command Format 

D s 1 A A A A 1 D D D D c c c c A c D E 
A D D D D A A A A H H H H D H 
D D D D D T T T T E E E E D E 
D R R R R 1 A A A A c c c c R c 

L T R E E E E s s s s E • s L T 
E s s s s u u u u s u 
s s s s s M M M M s M 
s 
0 4 8 12 16 0 4 8 12 0 4 8 12 0 12 

E x 3 7 11 15 19 1 3 7 11 15 3 7 11 15 3 15 E x 

Low order address bit is constrained to be 0. 

"'' JI 
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Each time CKCLK comes true, DATGO is sampled into CKDTA. If 
the XOR of CKDTA and DATGO is true (the data stream was not 
doubled), ERRFF will be set on the leading edge of DTCLK. This 
is true of the 16 data bits, 20 address bits, 4 padding bits, and 
16 checksum bits. However, at the conclusion of shifting the 
data, address and padding bits, GOSUM comes true, asserting 
COUNT. On the next fall of CKCLK, the state counter steps to 
assert SHCKR. While SHCKR is true, each falling edge of CKCLK 
steps a 4-bit counter after each checksum bit is shifted. 
Following the 15th bit, DONEX will be true, and the next falling 
edge of CKCLK will step the state counter back to the data state. 
At that point, STDAT will be true and the presence of CKCLK will 
assert RGCLR to clear the clock register. 

There are, however, two error conditions possible while 
SHCKR is true, both sampled on the leading edge of DTCLK. First, 
if all 4 padding bits do not agree with the jumper selections on 
the card, BADPD will come true. Similarly, if the checksum does 
not agree with the data stream, FBTAP will come true, causing 
BADCK. 

CMDAX is normally set while STDAT is true on the falling 
edge of DTCLK (the checksum has been received correctly). This 
flop requests a bus access for a properly received data and 
address stream. It is cleared by BENDX from the DBAL to indicate 
completion of the bus cycle. However, if a bus access was 
previously requested and has not yet been honored, CMDAX will 
still be true, since it is never cleared by DTCLK once it is set. 
The rise of CKCLK samples CMDAX into CMDAS and if the latter is 
still true while STDAT is true, the rise of DTCLK will set ERRFF 
to indicate the error. 

The normal termination for a string of data and address 
commands is to send a DLE which contains a single data 1. This 
will result in setting ERRFF as described above. Any of the 
conditions setting ERRFF, includin~ timeout of WDTOK, have the 
following result. The rise of ERRFF fires ERDLY (100 ms) which 
asserts SELND and RGCLR. SELND clears all activator components, 
resets the state counter, clears SELCT and so forth. However, 
CMDAX is cleared only by completion of a bus access. 

Three indicators monitor reload operation. 
latches the occurrence of SELCT and stays lit until 
Master Reset. The second is driven by SELCT firing a 
oneshot to show when it is currently active. The third 
ACKLK from the DBAL firing a .1 second oneshot to 
completed bus accesses. 

The first 
the next 
.1 second 
is lit by 
indicate 
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Registers and Latches (RLD23) 

The data, address, and padding bits are shifted into a 
single shift register 40 bits wide. Prior to each data and 
address pair, RGCLR clears this register and sets FLAGF. 
Subsequently, the rise of each DTCLK while SHDTA is true clocks 
the DATGO data stream into the shift register. The data is 
preceded by the initial 1 in FLAGF, which appears in the register 
as a zero, since the 74164 register is run with inverted data. 
When the initial logic high from FLAGF appears at the far end of 
the register, GOSUM comes true to indicate that the checksum bits 
are next. The contents of the register are now stable since 
SHDTA will go false as a result of GOSUM. 

Meanwhile DATGO is applied to a CRC16 feedback check 
register also, since SERCH is false and shifted on the leading 
edge of DTCLK. During SHCKR, FBTAP is monitored in the control 
circuitry, a high indicating a bad checksum. 

When CMDAX comes true, which will happen only after a proper 
checksum, the 16 data bits and 120 address bits are latched in a 
second buffer register. The low order address bit is forced to 
be zero. 

Bus Access Control (RLD22) 

Address and Data Bus Drivers (RLD24L 

The heart of the bus access mechanism is the DBAL chip, 
configured to use only the A half and to clear on the trailing 
rather than leading edge of inputs. The command input is CMDAX. 

When ONLN is true, the data and address buffers drive the 
data and address buses using standard BDR chips. 
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RLD Reload BBN 

Status - none 

Switches - none 

Jumpers - padding bits 

Jumper C7 as follows: 

PAD BIT 3 2 1 ~ 

FROM C7-16 C7-14 C7-12 C7-10 

- to to to to 

~ C7-l C7-3 C7-5 C7-7 

1 C7-2 C7-4 C7-6 C7-8 
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RTC LOGIC DESCRIPTION 

The Real Time Clock (RTC) is a single card module containing 
a counter, bus master logic, slave logic and readable switch 
registers conforming to the RTC functional specification. This 
document is a detailed description of the implemented logic. In 
general, signals signed "+" are true when at a TTL high level, 
signals signed "-" are true when at a TTL low level. 

Clock Timing Chain (RTC23) 

The 25 MHz system clock (CLKAB+) is buffered and applied to 
the countdown input of a BCD counter. The 2.5 MHz output pulse 
train from this counter CLK1D+ is sufficiently wide to drive the 
remainder of the divider chain. This signal is applied to the 
countdown input of the 74193 binary counter at D7. Underflow of 
the 74193 at D8 produces CLK2C- which initializes the counter at 
D7 to 1010 by direct load. When D7 underflows, the trailing edge 
of CLK1C- pulses the countdown input of D8. Because of the 
initialization of D7, these two counters constitute a divide by 
250 network. Therefore, the output pulse train CLK2C- is the 
system clock divided by 2500 -- a 100 microsecond repetition 
rate. If TIKEN is true (see below), the trailing edge of this 
signal sets TIKTM which is the command input to the DBAL chip 
(RTC20). The trailing edge of BONL- occurring at the end of the 
bus cycle steps the four stage 16-bit counter, which is the 
actual clock register. The bus access cycle at each 100 
microsecond clock tick guarantees that the clock will not be 
changing while it is being read. The counter step on the 
trailing edge of BONL- guarantees that any bus access resulting 
from stepping the counter (see below) will not conflict with the 
ticking mechanism. The BEND- signal from the BDR clears TIKTM. 

A one second timeout disables the 100 microsecond clock tick 
accesses and therefore all clock bus activity. Any reference to 
the clock addresses (read or write) fires the timer when the 
leading edge of ME fires TIKGO, which is synchronized and applied 
to the data input to TIKTM. TIKEN (the synchronized TIKGO) is 
made false one pulse of CLK2C after either the expiration of the 
timeout period or a master reset (MRES direct clears TIKGO). 

The 16-bit counter counts down to simplify the data network 
by allowing inverted sense outputs from the counter. Operation 
of the counter is completely straightforward with the underflow 
condition of each stage allowing the input pulse to that stage to 
increment the succeeding stage. 

Sheet 2 of 5 



Report No. 3004 Bolt Beranek and Newman Inc. 

£12.£k Control (RTC20) 

The heart of the bus master circuitry is the DBAL chip, 
which operates round robin on the device service level. To allow 
for setting of the data network, ONLN is delayed by 80 ns 
(DONLN-) before STRBT is set and STRB applied to the bus. The 
fall of ONLN+ clears STRBT. Control signals to and from the bus 
are transmitted and received in the conventional manner using BDR 
chips. The SRLA and SRLB open collector DBAL outputs are pulled 
up to 510 ohms each. TIKTM+ is applied to the B command input 
for each 100 microseconds tick of the clock. During the 
resulting cycle, the PID is addressed with zero data as described 
below. This has no effect except to lock the bus while the clock 
is incremented. Incrementing takes place on all bus cycles 
unless the cycle is aborted in the request portion. 

Requests for the 25.6 ms and 1.6 ms PID interrupts are 
applied to the A command input as follows. The 1.6 ms "fast" 
interrupt request is set by the leading edge of CLK03 setting 
DOMLC. The 25.6 ms "slow" interrupt request is set by the 
trailing edge of CLK07 setting DORTC. This insures that these 
two requests are non-interfering since they will occur on 
opposite phases of CLK03. DORTC will be set on the trailing edge 
of CLK03 while DOMLC will be set on the leading edge. The OR of 
these two signals is applied to the A command input of the DBAL. 
The requests are cleared by Master Reset, a bus abort (QUIT gives 
ABRT- at the DBAL), or by conclusion of the service cycle (ACLK­
being true). Note that aborted requests are not reinitiated. 
During these bus accesses, the desired level is written to the 
PID as described below. 

When ONLN+ is true, RITE is asserted on the bus to cause the 
interrupt level data to be written to the PID. When the clock is 
addressed, the leading edge of STRB samples RrTE on the bus and 
sets RITE- if a write operation is to take place. 

Clock Address and Decoding (RTC21l 

This is the circuitry involved in the clock acting as a bus 
slave when addressed by other devices and the address generation 
for bus master references to the PID. 

Slave address decoding recognizes addresses of the form 
FXYOZ. XY is switch selectable to be EO, E8, FO, F8 (ASL11-
ASL12-), and is recognized by two XOR gates, ADC3+ and ADC4+. Z 
is either 6, 8, A, C, or E, recognized by an AND-OR-INVERT gate. 
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Either address bits 1 and 2 are true (6), or bit 3 is true (8, A, 
C, E), giving AB123-. A multi-input NAND gate outputs ADCOM­
true when clock addresses are recognized. The leading edge of 
STRB, propagated through two XOR gates to match the address 
recognition delay, clocks ADCOM- into ME if HOLD is not true. 
Otherwise, the trailing edge of HOLD will clock ADCOM. When ME+ 
is true, an access to the clock is in progress. The leading edge 
of ME triggers a MEPLS (80 ns) to allow data to the bus to 
settle. The trailing edge of MEPLS fires DONET a 50 ns pulse to 
drive DONE on the bus. When STRB falls as a result, ME is direct 
reset. On clock read references, RITE- will be high, causing 
DREN+ or MREAD+ to enable the data BDR's driving data to the bus. 

When the clock writes to the PID, ONLN enables address FXYOO 
on the bus directly at the address BDR's. XY is chosen by the 
setting of switches PIA11- and PIA12-. When a real PID level is 
written, AONL- being true causes DREN+ to enable the low order 
BDR's. AB01P-, AB02P- and AB03P- determine which data source 
will be input to the low order data BDR's. AB01-, AB02-, and 
AB03- address the high order data bits, since these bits are only 
gated to the data bus lines on clock slave references. These 
bits constitute the 3-bit address of the 8-to-1 multiplexers 
driving the BDRs. Assignments are as follows, where 0 indicates 
a false address line. 

000 1.6 ms PID 
001 25.6 ms PID 
010 unused 
011 clock register 
100 25.6 ms PID/1.6 ms PID switches 
101 switch register #1 
110 switch register #2 
111 switch register #3 

For clock slave reference AONL- will be false, and the bus 
address lines are applied directly to the multiplexer address 
inputs to direct the addressable registers to the bus. For clock 
master references to the PID when a level is written, AONL- is 
true, making AB02P- and AB03P- false. This selects one or the 
other PID level as follows. AB01+ is false since this is a 
reference to the PID, and AONL- is true, so the state of MLCGO+ 
determines AB01P-. If a 1.6 ms ("MLC") PID reference is 
requested, DOMLC+ direct sets MLCGO causing AB01P- to be false. 
This gives address 000 to the multiplexers and the 1.6 ms level 
is written to the bus. Otherwise, MLCGO- is false and AB01P­
will be true, giving 001. This causes the 25.6 ms level to be 
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written to the bus. BEND- clears MLCGO after the bus cycle is 
concluded to guarantee the stability of the data during the bus 
cycle. The multiplexer circuitry is described below. 

Clock Data (RTC22) 

The data paths consist of sixteen 8-to-1 multiplexers 
addressed as described above, and four BDR chips connected to the 
bus. The multiplexers are used with both data and address senses 
inverted the former for convenience in drivin~ the BDRs, the 
latter for convenience in encoding the 3-bit multiplexer address. 
Thus the data selected by address 000 is found on the 74151 data 
7 input. As described above, the BDR drivers are enabled by the 
presence of DREN or MREAD. The receivers are unused. 

The high order 8 bits for the two data inputs written to the 
PID are unused. The low order inputs are switch selected 
(PLF01-07, PLS01-07). The third input is unused, while the 
fourth comes directly from the 16-bit clock register (CLK00-15). 
The fifth position has PLS01-07 in the left half and PLF01-07 in 
the right half. The remaining three inputs are from the 16-bit 
switch registers (SW100-SW115, SW200-SW215, SW300-SW315). 
Switches are described below. 

Switch Registers (RTC242 

All switches are true when closed, causin~ that sianal line 
to be low. Each switch has the usual pull-uo. 
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RTC REAL TIME CLOCK BBN 

Status - address none 
~~~~~~~~~~~~~~~ 

Switches 

PI Address Clock Address 

~f <: 
l~lil~lil 

I 61 51 41 31 211101 x 11 61 51 41 31 2111 01 x I 
PI slow 25.6 ms PI fast 1. 6 ms ;:.g 

Switch #1 

Switch #2 

Switch #3 

Jumpers - none 
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RTC-20 SCHEMATICS 
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SLI LOGIC DESCRIPTION 

The reader is assumed 
specification for this card. 
the "bit-map" Appendix A should 
logic description. Also, for 
see Appendix B. 

SLI20 

to have read the functional 
In particular, the description of 
be at hand while reading this 
general notes about the drawings, 

Drawing 20 contains the logic for miscellaneous INFIBUS 
control signals. In the upper left, the discontinuous INFIBUS 
signals are carried from one side of the INFIBUS connector to the 
other. This includes the precedence pulse PCDAB+. The remaining 
four INFIBUS signals used actively in the card are the: Strobe, 
Done pulse, Master Reset, and Rite signals. These are 
interfaced in the BDR D1. The status of the Rite signal during a 
particular memory reference is held in a flip-flop whose outputs 
are RITE+ and RITE-. The upper portion of the drawing shows a 
bank of 1K resistors used to generate positive logic signals for 
unused logic inputs throughout the card. Additionally, there are 
6 single-pole switches and their associated pull up resistors 
used to generate signals in the Data-Type word (DT107 down 
through DT206). (DT105 and DT205 are no longer used in the 
logic.) These perform no active logic function in the card but 
may be used to indicate baud rates or identify individual cards 
in a system. 

SLI21 

Drawing 21 shows the interface address decoding for this 
card. The logic is straightforward and conventional. ~t the 
left are 5 BDRs providing a direct interface to the INFIBUS. 
Their inputs are unused (tied high in early versions of the card; 
left floating but gated off by grounding the strobes in later 
versions), and their outputs are used as part of the address 
selection logic. The switches on the card are used to select the 
address to be recognized by an individual card. To the right of 
center is a 13-input and-gate, whose output ADCOM- indicates that 
the address specified on the bus matches the switch settings on 
the card. Its inputs include bits 16-19 ungated, and bits 4-13 
as selected by switches shown at the bottom of the drawing. The 
7486 and 74136 bugs are exclusive-or circuits. Note 2 on the 
drawing indicates that a switch closure is used to specify 
recognition of a 1 in the corresponding address bit. It does 

1 
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this by grounding the input of the exclusive-or circuit 
assoc~ated with it. For example, with ASL11- grounded by the 
lowest switch in the leftmost switch of A3, a positive gate 
output ABS11+ will occur when the second gate input AB11+ is 
high. This will occur when the associated BDR input is low, 
indicating assertion of AB11B- on the INFIBUS. The output of the 
4 gates in C3 is a wired-and configuration going high only when 
bits 4-7 compare correctly. 

At the bottom of the drawing, an additional de-skewing gate 
is used to delay the strobe pulse STRB+ by an amount equivalent 
to the delay in the individual data bits before triggering the 
flip-flop whose output is ME+. A gate is also provided to 
inhibit ADSTR+ from clocking the flip-flop if the bus HOLD signal 
is present. Note that until the address selection cycle is 
started, the STRB+ pulse keeps the flip-flop in the "1" state. 
ME+ is a synchronized address selection signal used for all 
subsequent address dependent functions. Below this flip-flop is 
a 150 ns delay whose output ultimately generates a 60 ns DONE 
pulse. 

In the upper right corner of the drawing is an octal 
decoder. Its inputs are the RITE signal, the low order address 
bits 1 and 3, and address bit 2 anded with MEPLS+. As is noted 
on the drawing, the octal decoder is strobed only on selection of 
the Data and Control words of an SLI. Each of the two 
independent halves of the SLI is provided with its own 
write-control, read-data and write-data decoded pulses. Below 
the octal decoder is a single and-gate whose output DRSTR+ is 
used to strobe the data BDRs during a read operation. 

SLI22 

Drawing 22 contains the data multiplexer and BDRs used to 
interface with the data portion of the INFIBUS. The 4 BDRs are 
shown at the right of the drawing; their non-bus outputs in all 
cases go to other drawings. Each of their inputs comes from a 
flip-flop used to synchronize the data information with the 
INFIBUS reading cycle. The flip-flops themselves are contained 
on three circuits (74174 and 74175) near the upper left and in 
the top center of the drawing. In all three cases the strobe 
used to latch the data is the data-read strobe DRSTR+. Note that 
this is the same signal used to strobe the BDRs themselves. This 
does not prohibit change of the signals on the INFIBUS at the 
beginning of the cycle, but the 150 ns duration of DRSTR+ is 
sufficient to ensure stabilization of outputs by the end of the 
cycle, when the signals are used on the bus. 

2 
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The remaining logic is part of the data multiplexer. The 
low order 3 bits of the address decoding are brought in at the 
bottom of each bug, and the data bits to be decoded are brought 
in at the left. The bit assignment chart will be of considerable 
help in understanding the origin of these signals. Bugs used for 
the 1-out-of-8 decoders are 74151s. Their strobe is permanently 
enabled (negative), and because the input signals tend to be 
available in their low state when true, the low output is used. 
As an example: Bit 7, whose output is DAT07-, appears at the 

·left center of the drawing. In conventional use of this bug, 
positive inputs and positive address bits are ordinarily used. 
Therefore, a certain amount of mental inversion is necessary to 
follow the logic. If the address on the INFIBUS is all zeros for 
bits 1, 2, and 3, the A, B, and C inputs of the multiplexer are 
all high. This results in the input D7 or pin 12 being gated 
through to the output pin 5. Each of the multiplexer bugs is 
therefore shown with the input addresses ascending from 0-7. The 
appropriate Data-Type register bit is at the bottom and the modem 
2 data bit is shown at the top. 

The same situation pertains to the bottom row of 74153s. 
Their strobe input is permanently enabled, and the positive 
states of their address bits are used as inputs. Note from the 
bit assignment chart that no outputs should result from Data 
bits 0-3, unless address bit 1 is asserted. This is carried out 
by a negative-and (actually an "or") gate at the output of each 
74153. The correct function could not be obtained by strobing 
the multiplexers themselves with AB01- because of the nature of 
the bug. 

In the upper left corner, for bits 14 and 15, the 74153s are 
used more conventionally, since the positive states of their 
inputs are available. The AB01- is used as a strobe for both, 
and the positive states of address bits 2 and 3 are used as 
selection inputs. Since the four data bit inputs are available 
}n a positive state, the output will be positive, and the 7432 is 
unnecessary. As with each of the other multiplexers, the 
unsynchronized output is brought to a flip-flop for 
synchronization by the data-read strobe. This step is required 
because of the ultimate use of SLis in systems containing Parity 
(PAR) cards. · 

3 
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SLI23 

Drawings 23 and 24 show the detailed logic specific to modem 
#1. 25 and 26 are identical, except that each signal name has 
had a "1" replaced with a "2", indicating that it is the second 
modem logic. Drawings 23 and 24 will be described. The lower 
edge connector is for the modem 1 cable. 

General parts of drawing 23 are as follows: in the center 
of the drawing is a COM2601 LSI bug, a 40-pin USRT (Universal 
Synchronous Receiver Transmitter), see Appendix C. The portion 
having to do with received data is shown in drawing 23; the 
transmitter portion is shown on drawing 24. In the upper left 
corner of 23 are the serial inputs and clocks coming from the 
modem. Below them is an 8-bit shift register used for the 
determination of the sync character being used (ASCII or EBCDIC). 
Below that is logic involved in resetting the receiver portion of 
the USRT. In the lower center are 2 flip-flops having to do with 
error conditions derived from the USRT parity error and overrun. 
Immediately to the right of these are 3 flip-flops and 2 gates 
having to do with sync-character detection and a transition to 
data mode following sync characters. Above these are a 
flip-flop, two oneshots and a pair of gates involved in 
synchronization of Data-Ready with the INFIBUS. To the right of 
the USRT are 8 bits of flip-flop storage for the second rank of 
double buffering. One rank of parallel buffering is contained 
within the USRT itself. 

Data enters from the modem with the characteristics shown in 
the waveform to the left of USRT. The data bits are sampled on 
the negative transition of the clock in two places. One is the 
USRT itself. The second is the 8-bit shift register. A previous 
reset signal will have set all the bits of this register to 1 and 
the normal condition of a synchronous modem line with no data on 
it is all ones. Therefore, the succeeding clock pulses will 
cause no change in the outputs of the 74164. When a transition 
to a zero occurs it will ultimately be shifted down to the bottom 
of this register. At that point the 1LSB1+ signal goes low, 
gating off further clock signals into the shift register. The 
register then contains 8 bits of information that begin with a O; 
Ordinarily it will be a SYN character of either ASCII or EBCDIC 
format. The program may detect this with the status bit ST100 
and therefore determine whether an ASCII or an EBCDIC terminal 
dialed into its associated modem. Once this has been determined, 
there should be no further use for the shift register. 
Ordinarily, if an unknown character is read from these status 
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bits 0-7, the program will reset the system, and again search for 
SYNC characters, assuming that noise was the cause of the 
transition to zero in the data. 

The unorthodox symbol used to show the gating of shift 
pulses into the First-Character-Received register accurately 
describes the logical function taking place. Its pin 2 remains 
high, enabling negative transitions on pin 1 to produce positive 
transitions at its output and to the shift register trigger 
input. 

Turning now to the USRT, several things begin to happen. 
The USRT contains a holding register, into which the program has 
previously deposited an 8-bit character to be searched for in the 
data stream as a sync character. Due to the possibility of 
phoneline noise generating sync characters, synchronous line 
protocols invariably call for multiple sync characters to be used 
in establishing synchronization. Logic exists to do that. When 
the USRT has detected that 8 bits matching the specified sync 
character have come into the serial input, its Sync-Character­
Received pin (17) goes high. Although the program can sense this 
on RD114, the logic about to be described makes this unnecessary. 
The two flip-flops 1SYN1 and 2SYN1 have the function of 
determining that two or more sequential sync characters have 
arrived, and establish a "data mode" only at the transition to 
the first non-sync (data character) after two or more syncs. 

Both flip-flops begin in a reset condition due to the 
Reset-Receiver pulse RESR1- coming from the oneshot in the lower 
left corner of the drawing. At this point, the USRT 
specification and its timing diagram, located in Appendix C, 
should be consulted. Note that the Sync-Character-Received 
signal comes up before the Received-Data-Available RDA1+ signal 
goes high. This sets the lower flip-flop causing the signal 
1SYN1+ to go high, and enabling the upper flip-flop. 

Let us now consider the case where only one sync character 
is received, presumably caused by noise on the modem line. To 
the right of these two flip-flops is a 4-input gate whose input 
pins 1,2, and 4 are now high (pin 2 is high because the data 
flip-flop has been cleared previously by the reset pulse). After 
the next 8 bits have been clocked into the USRT, if these 8 do 
not contain a sync character, the SCR signal drops, causing its 
inversion signal NSCR1+ to make the remaining input of the 4 
input gate go high. NOIS1-, its output, now drops, feeding back 
into the reset oneshot, and setting the system back into a 
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condition where it once again searches for sync characters. (A 
33 pf capacitor is provided to prevent "runting" of the NOIS1-
pulse.) The positive transition in NSCR1+ does not produce data 
mode since the remaining input to the two input gate, signal 
2SYN1+, is still in the low state. 

If on the other hand a second sync character follows the 
first, the following will take place: the first sync character 
makes 1SYN1+ high, priming the D input of the 2SYN1 flip-flop. 
Eight bits later, the RDA1+ signal strobes that flip-flop, 
causing 2SYN1+ to go high, and disabling the four input gate 
directly below it. These will remain in this state for as long 
as sync characters are received. Each new sync character strobes 
both flip-flops into the set condition, but both are set already. 
The NSCR1+ signal is low because continuous sync characters are 
being received. Eventually a non-sync character will be shifted 
into the USRT and the Sync-Character-Received signal will drop, 
as shown in the waveform to the bottom right of the USRT symbol. 
This transition causes SDAT1- (the output of the 2 input gate) to 
drop, and sets the data-mode flip-flop DATA1+. Because 2SYN1-
has been low, the 4 input gate has been disabled so that the 
transition to non-sync has not produced an output of the noise 
gate. Once data-mode has been achieved, that gate is disabled by 
its pin 2 so that appearance or disappearance of a sync character 
in the following data stream does not cause the system to 
self-reset. Note that until the DATA signal has gone high, the 
flip-flop in the upper right corner of the drawing has been 
cleared by reset signals and has never indicated to the program 
that the Receiver-Buffer-Full signal (RBFL1+) has been present. 
With the appearance of the data signal this flip-flop will be set 
anytime its clock input is triggered. 

The data portion of the USRT works as follows: the 8 data 
lines appear on the right side of its symbol (RD1-RD8), with RD1 
ordinarily being the least significant bit, but in any event 
being the first bit serially received. The bug contains a data 
output strobe which is not used and is tied high, pin 25. Upon 
the arrival of 8 bits, the internal serial register is 
transferred broadside into an internal holding register whose 
outputs are the RD1-8 bits. Simultaneously, the RDA1+ signal is 
raised, indicating that received data is available at the outputs 
of the USRT. This frees-up the internal shift register to 
continue receiving the next 8 bits without having produced an 
overrun condition. Logic external to the USRT is required to 
furnish a Received-Data-Available-Reset signal (RDAR1+) to the 
bug in order to indicate that its output buffer has been emptied 
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and new serial data may be transferred to it when received. The 
specifications of that pulse are 200 ns, minimum, and a 400 ns 
oneshot is provided, shown in the upper right corner of the 
drawing. Its output signals the USRT that its buffer has been 
transferred into the 8-bit register to the right of the USRT 
symbol, by the leading edge of the 400 ns pulse, RDAR1+. This 
transition is allowed to take place only when that external 
buffer has been emptied by the program as indicated by the low 
state of Receiver-Buffer-Full, RBFL1+. At the transition to data 
mode, this signal is low, and therefore the pin 1 input of the 
400 ns oneshot is primed. RDA1+ goes high, triggering the 
oneshot and producing an immediate RDAR1+. The extreme slowness 
of the LSI bug prevents any possibility of a race condition. The 
RDA signal drops substantially after RDAR. At the trailing edge 
of the 400 ns pulse, the Receiver-Buffer-Full flip-flop is 
triggered on, since its D input is high. This signals the 
program that received data is available in the outputs of the 
8-bit holding register. The program is presumably in a loop 
reading this data register, searching for a 1 in this Ready bit, 
bit 15. Each time it reads the data register, the 60 ns oneshot 
is triggered by RDAT1-. Its output however, produces no 
Clear-Receiver-Buffer-Full signal (CRBF1-) because the pulse is 
gated off by DAS15+ as long as "old" data is still in the buffer. 
DAS15 is the synchronized Receiver-Buffer-Full signal that is put 
on data bit 15 during this read. Only when RBFL has been in the 
1 state, signifying new data, will DAS15+ be high, which causes a 
reset to the Receiver-Buffer-Full flip-flop. At that point, 
RBFL1+ goes low again, priming the 400 ns oneshot. 

Note that due to program timing there may be a substantial 
delay between receiver-buffer-full and the reading-out of that 
8-bit buffer. Under these conditions, the 400 ns oneshot will 
have its pin 2 input high from RDA1+ and be waiting for the pin 1 
input to drop. In that case the data will be available at the 
output of the USRT and will be transferred into the second rank 
immediately upon program readout of the data already there. 400 
ns seconds later the receiver-buffer-full flip-flop will be set 
once again. Thus the program has nearly two full serial byte 
times in which to empty the buffer before data will have been 
lost. The loss of data .is indicated in the program by Data Bit 
8, Receiver Overrun Error. The USRT produces an ROR signal for 
Receiver Overrun whenever it is forced to transfer data from its 
serial register to its output holding register prior to an 
emptying of that register, signaled by RDAR. This overrun causes 
a rising transition of ROR1+ and sets the overrun flip-flop in 
the bottom center of the drawing. Note that this flip-flop was 

7 



Report No. 3004 Bolt Beranek and Newman Inc. 

held in the reset condition until data mode had been achieved, 
and since data mode is disabled whenever the system is reset, the 
overrun flip-flop is similarly disabled. 

Above the overrun flip-flop is the parity error flip-flop, 
which behaves in a similar manner. The program has the ability 
to specify whether parity checking is desired. If it is so 
indicated, and if a parity error has been detected, the RPE1+ 
signal rises setting the parity error flip-flop. It too is 
cleared by the reset signal indirectly through the data 
flip-flop. Turning to the lower left corner of the drawing, 
reset conditions are carried out by a oneshot specified to be 1 
ms in duration or longer. The bit assignment chart shows that 
control bit zero is the receiver reset bit; hence data bit 0 and 
the write-control signal are gated together producing RRES1-. 
This signal, or master reset, or the previously mentioned noise 
signal, fires the 1.5 ms oneshot. Its output is used to reset 
the USRT causing it to resume searching for sync characters, sets 
all the bits in the First-Character-Received shift register, and 
provides a number of miscellaneous reset signals throughout the 
drawing. 

SLI24 

Drawing 24 contains the logic surrounding the transmit 
portion of the USRT bug. It also shows the modem 
interconnections at the left side of the drawing, the 
RS232-to~TTL level shifters immediately to the right of the modem 
connector, and the various bits of the control register in the 
upper right corner. In the upper portion, a 555 oscillator is 
provided for internal testing, and immediately below it is a 
74157 bug used to bring about internal Loop-Back Mode for 
self-testing.·. To the right of the LSI bug is a holding register 
(a 6-bit and a 4-bit bug) and 3 gates used to decode the upper 2 
of these 10 bits. The control circuitry for that is at the 
rightmost part of the drawing. 

The input connector is shown at the left side of the 
drawing. With the exception of the two clock and the two data 
signals, all signals are mode and status bits for controlling and 
obtaining slow speed information from the modem. These are 
passed through directly to the program in the control and status 
words and may be used or ignored as is appropriate for the modem 
in use and the modem protocol specified. Their functions are 
described in some detail in the functional specification and in 
EIA Specification RS232. The interface circuits are standard 
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RS232 drivers and receivers, both of which invert their signals. 
Status and control signals are high in the ON or assertion case, 
and low when gated OFF. Data signals are 1 when low and 0 when 
high, and the transitions in data are specified to take place at 
the positive transition of the clock pulses. Data strobing on 
input therefore, is done at the negative transition of the clock 
pulse. The telecommunication terms "mark" and "space" refer to 1 
and 0 of the data, respectively, and a modem leaves its data 
output in the marking or low state in the absence of data. 

The 4 flip-flops in the upper right corner are cleared by 
master reset, and are read or cleared by the program as it writes 
the appropriate ones and zeros to the control register. The name 
of each function is written next to each flip-flop. The loop 
test function will be described later. The two states of control 
bit 7 are 7-bits-plus-parity in the ONE case, and 
8-bits-and-no-parity in the ZERO case. The output of the 
flip-flop is connected to two of the mode bits of the USRT, as 
explained in its data sheet. The remaining control bits to the 
USRT are grounded or tied high as is appropriate for the 
application. 

The USRT has 8 data bits into it, and a choice of 3 strobes 
determining where these data bits will go. As in the receive 
case, the USRT has a shift register connected directly to its 
serial output and clock, and an internal parallel holding 
register which is automatically transferred to this serial 
register after 8 bits have been shifted out. At that point a 
buffer empty signal from the USRT transmitter, TBMT1+, is 
asserted, indicating to the logic that it may load the data 
inputs from an external holding register, located to the right of 
the USRT symbol. 

In addition to the data strobe, TDS1+, there are two other 
strobes into the bug. They provide DC sets and are independent 
of both the clock and the Transmitter-Buffer-Empty output signal. 
RSS1+ is used to specify that the 8 bits are to be placed in a 
holding register inside the bug, used for comparison with the 
incoming data stream for character synchronization, as described 
above in SLI23. The second, TSS1+, is analogous to it. A second 
holding register specifies a given sync character which will be 
transmitted serially on the line in the absence of data. This is 
equivalent to an "underflow" condition, and in those protocols 
which allow it, will permit the program to fall behind without 
losing character sync. The bit assignment chart shows that these 
are derived from writing data bits 8 and 9, respectively. In the 
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bits 8 and 9, respectively. In the absence of either of these 
bits, the data bits are considered to be transmitted data, and 
strobe TDS1+ is asserted instead. Data bits 8 and 9 are carried 
along with the 8 valid data bits so that there are 10 bits of 
storage in tne external parallel register. This provides total 
synchronization of what otherwise would be control signals. The 
2 outputs are decoded into the three possibilities by the 3 
and-gates located to the right of the USRT. It is perfectly 
permissible to write both transmitted and received sync 
characters simultaneously. 

The program, by polling status bit 15, can determine that 
the transmitter buffer is empty and it may therefore do a WRITE 
into the data register. When power is first applied, it takes 
several byte times for the system to reach stability. The 
transmitter portion of the SLI bug cannot be reset, so some 
number of random bits is transmitted. At the end of that, TBMT 
is asserted and the previously cleared (or program-set) contents 
of the holding register are transferred into the SLI bug by the 
400 ns oneshot. Ordinarily, the first 2 words written by the 
program to the bug are the specified sync characters. 

Two conditions are necessary to trigger the 400 ns oneshot 
and generate the strobe: the holding register must contain 
information, as indicated by TFUL1+; and the USRT'transmitter 
buffer must be empty, as indicated by TBMT1+. The 400 ns pulse 
strobes the 3 and-gates, determining the destination of the 8 
data bits, and also clears the flip-flop in the lower right 
corner asserting the Transmitter-Buffer-Empty signal. This 
flip-flop remains cleared until the program writes a new data 
word, at which time it is set by WDAT1+, which is derived from 
the address decoding on drawing 21. This strobes the INFIBUS 
data lines into the 10-bit holding register, and the buffer 
remains "full" until these bits have been transferred into the 
USRT. 

Above the USRT symbol, is a 74157. It is a 4-bit 
multiplexer or half adder whose strobe is always asserted. Its 
function is to allow the two serial data and the two serial clock 
signals to be connected directly to the modem or to allow loop 
testing when the TEST1+ signal is present at the top of the· 
multiplexer. When this select line is low, the modem signals are 
applied to the USRT. When it is high however, the USRT data 
signals are connected together and the two clock signals are 
connected to a free-running oscillator shown just above the 
multiplexer. This square wave runs at about 12KHz, and its 
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made available on the interface plug pin 26, which 
in connecting to modems. A properly connected 
can therefore be plugged into the edge card 
allow testing of the drivers as if a modem were 

clock signal. See Appendix D. 

Note that the transmitted data signal to the modem is 
inhibited except when the modem has asserted Clear-To-Send. This 
is done because certain half-duplex modems become confused when 
their data lines are not held at mark when they are in receive 
mode. Without this signal, the data line would presumably 
continue to accept sync characters, since the transmit clock will 
free run even in the absence of the Clear-To-Send signal with 
certain modems. The looping plug suggested above connects 
Clear-To-Send to Request-To-Send, and the program should control 
the latter appropriately. If the modem in use does not provide a 
CTS signal, a jumper within the modem or its interconnecting 
cable should be provided to hold it ON. 

SLI25 and SLI26 

These two drawings are logically identical to drawings 23 
and 24. The signal names in all cases end in "2", where in 
former cases they ended in "1", indicating that it is modem 2 and 
its logic that are involved. The loop test circuitry is 
independently controlled, but shares the common clock. 
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Appendix B. General Notes About Logic Drawings 

1. Logic names tend to be given in their TRUE state for positive 
logic, e.g., when a write cycle is taking place, RITE+ will 
be high and RITE- will be low. 

2. VOLTS- is ground (logic-low), named this way for the 
convenience of the program that generates the paper tape for 
the automatic wirewrap machine. 

3. VOLTS+ similarly is logic-high, actually a 1K resistor to 
Vee, driving up to 20 loads. Since several are required, 
VOLT1+, VOLT3+, etc., are used, designating on which drawing 
most of the loads are found. 

4. Signals that leave a drawing show the destination drawings as 
[20,22], etc. On those drawings, for example, the drawing 
containing the logic source is designated (21). 

5. INFIBUS signals usually have names ending in B, such as 
RITEB-. 

6. The INFIBUS connector is designated P1 on the side that 
Lockheed calls P1A, and P2 on Lockheed's side P1B. The 
"outside" edge connector is designated J1 and J2 (1 through 
55) for LEC's J1A and J1B respectively. 
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FEATURES 

• STR, BSC-Bi-sync and interleaved bi-sync 
modes of operation 

• Fully Programmable-data word length, parity 
mode, receiver sync character, transmitter 
sync character 

• Full or Half Duplex Operation-can receive and 
transmit simultaneously at different baud rates 

• Fully Double Bufferad-eli minates need for 
precise external timing 

• Directly TTL Compatible-no interface 
components required 

• Tri-State Data Outputs-bus structure oriented 

• IBM Compatible-internally generated SCA 
and SCT signals 

• High Spead Operation-250K baud, 200ns 
strobes 

• Low Power-300mW 

• Input Protected-eliminates handling problems 

• Hermetic Dip Package-easy board insertion 

GENERAL DESCRIPTION 

The Universal Synchronous Receiver/Transmitter 
is an MOS/ LSI monolithic circuit that performs all 
the receiving and transmitting functions 
associated with synchronous (STR, BSC, Bi-sync, 
and interleaved bi-sync) data communications. 
This circuit is fabricated using SMC's P-channel 
low voltage oxide-nitride technology, allowing 
all Inputs and outputs to be directly TTL 
compatible. The duplex mode, baud rate, data 
word length, parity mode, receiver sync character, 
and transmitter sync character are independently 
programmable through the use of external 
controls. The USR/T is fully double buffered and 
internally generates the sync character received 
and sync character transmitted signals. These 
programmable features provide the user with the 
ability to interface with all synchronous 
peripherals. 

COM2601 

Pin Configuration 

Vee POE 
TBMT cs 

TSO ND Bl 
Gnd NPB 
SCT NDB2 
VDD 6 RDl 
DBl 34 ROZ 
DB2 33 RD3 
DB3 9 32 RD4 
DB4 

10031 
RDS 

DBS 11 30 RD6 
DB6 12 29 RD7 
DB7 13 28 RDS 
088 14 27 ROR 

RR I 5 26 RDA 
RPE 16 ROE 
SCR 17 24 ROAR 
TSS 18 23 RCP 
TCP 19 22 RSI 
TDS 20 21 RSS 

PACKAGE: 40-Pin D. I. p. 

Functional Block Diagram 
DB8 DB" DB6 DBS DB4 DB3 DB2 DBI 
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g~MAXIMIJM GUARANTEED RATINGS' 
~ Operating Tempera·ture Range 
~ Storage Temperature Range . 

. 0°C to +70°C 
-55°C to +150°C 

+325°C i Lead Temperature (soldering, 10 sec.) 
2 Positive Voltage on any Pin, Vee .. . +O .3 V 
~ Negative Voltage on any Pin, Vee .. . -25 v 
u 
ro 
u 
c: 

"' ii5 
<( 

* Stresses above those listed may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at 
these or at any other condition above those indicated in the operation­
al sections of this specification is not implied. 

ELECTRICAL CHARACTERISTICS (TA =0-+70°C, Vee=+ 5V±5%, Voo= -l 2V ±5%, unless otherwise noted) 
Parameter 

D.C. CHARACTERISTICS 

INPUT VOLTAGE LEVELS 
Low-level, VIL 
High-level, Vrn 

OUTPUT VOLTAGE LEVELS 
Low-level, VoL 
High-level, VoH 

INPUT CURRENT 
Low-level,In 

OUTPUT CURRENT 
Leakage, lLo 
Short circuit, Ios** 

INPUT CAPACITANCE 
All inputs, Cm 

OUTPUT CAPACITANCE 
All outputs, CouT 

POWER SUPPLY CURRENT 
Ice 
loo 

A.C. CHARACTERISTICS 

CLOCK FREQUENCY 
PULSE WIDTH 

Clock 
Receiver reset 
Control strobe 
Transmitter data strobe 
Transmitter sync strobe 
Receiver sync strobe 
Receiver data available 

reset 
INPUT SET-UP TIME 

Data bits 
Control bits 

INPUT HOLD TIME 
Data bits 
Control bits 

STROBE TO OUTPUT DELAY 
Receive data enable 

OUTPUT DISABLE DELAY 

Min 

Voo 
Vcc-i.s 

Typ 

0. 2 
2.4 4.0 

DC 

1 
1 

200 
200 
200 
200 

200 

0 
0 

0 
0 

5 

10 

180 
100 

Max 

0.8 
Vee 

0.4 

1. 6 

-1 
10 

10 

20 

20 
15 

250 

250 
250 

Unit 

v 
v 

v 
v 

mA 

µA 
mA 

pf 

pf 

mA 
mA 

KHz 

µs 
µs 
ns 
ns 
ns 
ns 

ns 

ns 
ns 

ns 
ns 

ns 
ns 

** Not more than one output should be shorted at a time. 
NOTES: 

Conditions 

IoL = l.6mA 
IoH =-lOOµA 

see note 1 

RDE =VIL' 0 s: VouT:;;; + 5V 
VouT = ov 

VrN = Vee, f = lMHz 

ROE = VrL, f = lMHz 

All outputs = VoH 

TA =+25°C 

RCP, TCP 

RCP, TCP 
RR 
cs 
TDS 
TSS 
RSS 

RDAR 

DB1-DB8 
NPB,NDB2,NDB1,POE 

DB1-DB8 
NPB,NDB2,NDB1,POE 
Load = 20pf+l TTL input 
RDE: Tpo1' Tpoo 
RDE 

1. Under steady state condition no current flows for TTL or MOS interfacing. 
A switching current of l.6mA maximum flows during a high to low transition 
of the input. 

2. The tri-state output has 3 states: 
1) low impedance to Vee 
2) low impedance to GNO 
3) high impedance OFF ~ lOM ohms 
The OFF state is controlled by the ROE input. 
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P i n N o • S ym b o 1 

1 Vee 
2 TBMT 

3 

4 

5 

6 

7-14 

15 

16 

TSO 

GND 

SCT 

Voo 
DB1-DB8 

RR 

RPE 

DESCRIPTION OF PIN FUNCTIONS 

Name 

Power Supply 

Transmitter 
Buffer Empty 

Transmitter 
Serial Output 

Ground 

Sync Character 
Transmitted 

Power Supply 

Data Bus Inputs 

Receiver Reset 

Receiver 
Parity Error 

Function 

+5 volt Supply 

This output is at a high-level when the 
transmitter data buffer register may be 
loaded with new data. 

This output serially provides the entire 
transmitted character. This character 
is extracted from the transmitter data 
buffer register provided that a TDS 
pulse occurs during the presently trans­
mitted character. If TDS is not pulsed, 
the next transmitted character will be 
extracted from the transmitter sync reg­
ister. 

Ground 

This output is set high when the charac­
ter loaded into the transmitted shift 
register is extracted from the transmit­
ter sync register, indicating that the 
TDS was not pulsed during the previously 
transmitted character. This output is 
reset low when the character to be trans­
mitted is extracted from the transmitter 
data buffer register. This can only oc­
cur if TDS is pulsed. 

-12 volt Supply 

This 8 bit bus inputs information into 
the receiver sync register under control 
of the RSS strobe, into the transmitter 
sync register under control of the TSS 
strobe, and into the transmitter data 
buffer register under control of the TDS 
strobe. The strobes operate independ­
ently of each other. Unused bus inputs 
should be at a high level. The LSB 
should always be placed on DBl. 

This input should be pulsed to a high­
level after power turn-on. This resets 
the RDA, SCR, ROR, and RPE outputs to a 
low-level. The transitior of the RR 
input from a high-level to a low-level 
sets the receiver into the search mode 
(bit phase). In the search mode the 
serially received data bit stream is ex­
amined on a bit by bit basis until a 
sync character is found. A sync charac­
ter is found, by definition, when the 
contents of the receiver sync register 
and the receiver shift register are 
identical. When this occurs the SCR 
output is set high. This character is 
then loaded into the receiver buffer 
register and the receiver is set into the char­
acter mode. In this mode each character 
received is loaded int the receiver buf­
fer register. 

This output is a high-level if the 
received character parity bit does not 
agree with the selected parity. 

C-3 
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E .,. Description 

~ iiiiJ Pin No. Symbol Name 

of Pin Functions (cont.) 

Function 
E 
" iii ,., 
"' e 
" ~ 

17 SCR 

18 TSS 

19 TCP 

20 TDS 

21 RSS 

22 RSI 

23 RCP 

24 RDAR 

25 RDE 

26 RDA 

27 ROR 

28-35 RD8-RD1 

36, 38 NDB2, 
NDBl 

Sync Character 
Received 

Transmitter Sync 
Strobe 

Transmitter Clock 

Transmitter Data 
Buff er Strobe 

Receiver Sync 
Strobe 

Receiver Serial 
Input 

Receiver Clock 

Receiver Data 
Available Reset 
Received Data 
Enable 

Receiver Data 
Available 

Receiver Over­
Run 

Receiver Data 
Output 

Number of Data 

This output is set high each time the 
character loaded into the receiver buf­
fer register is identical to the char­
acter in the receiver sync register. 
This output is reset low the next time 
the receiver buffer register is loaded 
with a character which is not a sync 
character. 

A high-level input strobe loads the 
character on the DB1-DB8 lines into the 
transmitter sync register. 

The positive going edge of this clock 
shifts data out of the transmitter shift 
register, at a baud rate equal to the 
TCP clock frequency. 

A high-level input strobe loads the char­
acter on the DB1-DB8 lines into the 
transmitter data buffer register. 

A high-l~vel input strobe loads the char­
acter on the DB1-DB8 lines into the re­
ceiver sync register. 

This input accepts the serial bit input 
stream. 

The negative-going edge of this clock 
shifts data into the receiver shift reg­
ister, at a baud rate equal to the RCP 
clock frequency. 

A high-level input resets the RDA out­
put to a low-level. 

A high-level input enables the outputs 
(RD8-RD1) of the receiver buffer 
register 

This output is at a high-level when an 
entire character has been received and 
transferred into the receiver buffer 
register. 

This output is at a high-level if the 
previously received character is not 
read (RDA not reset) before the present 
character is transferred into the re­
ceiver buffer register. 

These are the 8 tri-state data outputs 
enabled by RDE. Unused data output 
line~, as selected by NDBl and NDB2, 
have a low level output, and received 
characters are right justified, i.e. the 
LSB always appears on the RDl output. 

These 2 inputs are internally decoded to 
select either 5, 6, 7, or 8 data bits/ 
character as per the following truth 
table: 

NDB2 NDBl data 
L L 
L H 
H L 
H H 
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37 NPB 

39 cs 

40 POE 

TCP--_,, 

RCP---.... 

SMC Microsystems Corpor::a i 
. ff~ Description of Pin Functions (cont.) 

Name 

No Parity Bit 

Control Strobe 

Odd/Even Parity 
Select 

Function 

A high-level input eliminates the parity 
bit from being transmitted. In addition, 
it is necessary that the received char­
acter contain no parity bit. Also, the 
RPE output is forced to a low-level. 
See pin 40, POE. 

A high-level input enters the control 
bits (NDBl, NDB2, POE, and NPB) into 
the control bits register. This line 
may be strobed or hard wired to a high­
level. 

The logic level on this input, in con­
junction with the NPB input, determines 
the parity mode for both the receiver 
and transmitter, as per the following 
table: · 

NPB 
L 
L 
H 

POE 
L 
H 
x 

MODE 
odd parity 
even parity 
no parity 
X=don't care 

ADDITIONAL TIMING INFORMATION 
(Typical Propagation Delays) 

Transmitter 

-----TPD1-----.i 

Receiver 

-----TPDO---

1-+-----TPD1---~-

C-5 

OUTPUT 
TBMT 
SCT 
TSO 

OUTPUT 
RDA 
ROA 
APE 
SCA 

RD1·RD8 

lPDO 
NA 

1.0 
1.0 

Tpoo 
NA 
2.0 
2.0 
2.0 
2.5 

lPD1 
2:0" 

1.5 
1.0 

TPD1 
1-:o 

2.5 
2.5 
2.5 
2.5 

UNITS 
µ.S 
µ.S 
µ.S 

UNITS 
µ.S 
µ.S 
µ.S 
µ.S 
µS 

0 

"' '< 

"' iii 
3 
"' () 
0 
3 

"O 

'" " '< 
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DESCRIPTION OF OPERATION - RECEIVER/TRANSMITTER 

~ The input clock frequency for the receiver is set at the desired receiver baud 
~ rate and the desired receiver sync character (synchronous idle character) is 
2 loaded into the receiver sync register. When the Receiver Reset input trans-
~ itions from a high-level to a low-level the receiver is set into the search 
~ mode (bit phase). In the search mode the serially received data bit stream is 
~ examined on a bit by bit basis until a sync character is found. A sync char-
~ acter is found, by definition, when the contents of the receiver sync register 
< and the receiver shift register are identical. When this occurs the Sync Char­

acter Received output is set high. This character is then loaded into the re­
ceiver buffer r~gister and the receiver is set into the character mode. In 
this mode each character received is loaded into the receiver buffer register. 
The receiver provides flags for Receiver Data Available, Receiver Over Run, 
Receiver Parity Error, and Sync Character Received. Full double buffering 
eliminates the need for precise external timing by allowing one full character 
time for received data to be read out. 
The input clock frequency for the transmitter is set at the desired baud rate 
and the desired transmitter sync character is loaded into the transmitter sync 
register. Internal logic decides if the character to be transmitted out of 
the transmitter shift register is extracted from the transmitter data register 
or the transmitter sync register. The next character transmitted is extracted 
from the transmitter data register provided that a Transmitter Data Strobe 
pulse occurs during the presently transmitted character. If the Transmitter 
Data Strobe is not pulsed, the next transmitted character is extracted from 
the transmitter sync register and the Sync Character Transmitted output is set 
to a high level. Full double buffering eliminates the need for precise exter­
nal timing by allowing one full character time to load the next character to 
be transmitted. 

There may be 5, 6, 7, or 8 data bits and odd/even or no parity bit. All in­
puts and outputs are directly TTL compatible. Tri-state data outputs levels 
are provided for the bus structure oriented signals. Input strobe widths of 
200ns, output propagation delays of 250ns, and receiver/transmitter rates of 
ZSOK baud are achieved. 

FLOW CHART - TRANSMITTER 

TURN POWER ON 
SET CONTROL BITS-PULSE CS 
SET SYNC CHARACTER ONTO THE DATA BUS-PULSE TSS 
SELECT BAUD RATE-TCP 

T R A N S M I T 1 B I T 

SET DATA BITS ONTO 
DATA BUS-PULSE TDS 

NO TBMT = 0 
~---<;. 

SET SYNC CHARACTER 
ONTO DATA BUS­
PULSE TSS 

LOAD TRANSMITTER SHIFT 
REGISTER FROM TRANSMITTER 
DATA REGISTER 

LOAD TRANSMITTER SHIFT 
REGISTER FROM TRANSMITTER 
SYNC REGISTER 

SCT = 0 SCT = 1 
TBMT = I 
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~i FLOW CHART - RECEIVER 

TURN POWER ON 
SELECT CONTROL BITS-PULSE CS 
SET RECEIVER SYNC CHARACTER ONTO DATA BUS-PULSE RSS 
PULSE RR-SETS RECEIVER INTO SEARCH MODE, RDA= ROR = RPE = SCR = 0 

SHIFT 1 BIT INTO THE RECEIVER SHIFT REGISTER 

NO 

SET THE RECEIVER INTO THE CHARACTER MODE 
SCR = 1 

LOAD THE RECEIVED CHARACTER INTO THE RECEIVER BUFFER REGISTER 
RDA = 1 

SHIFT 1 BIT INTO THE RECEIVER SHIFT REGISTER 

NO 

YES 
SET SCR = 1 -----< 

YES 
SET RPE 6 ------c 

YES 
SET ROR 0 

NO 

NO 
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EXAMINE OUTPUTS 
PULSE ROAR, RDA = 0 
SET RECEIVER SYNC 
CHARACTER ONTO DATA 
BUS-PULSE RSS 

SET SCR 0 

SET RPE 

SET ROR 

0 
(/) 

"' (/) 

(jj 
3 en 
() 
0 
3 
"O 

"' :J 

"' 
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USRT TIMING DIAGRAM 

TCP 
I I 

: [l:Note 1 

: I 
'--~~~~~~~:-IN_o_t_e_l~~~~---~~~-~-----------~ 

~-------------1-'---. I 

n TDS 

TBMT 

SCT 
I I 
I I 

TSO =-I~ -J_- -L_-_T _-1-_-,_-JL __ l __ l - J-_-_-_l_- ~ _-_-_,_-J-_-_L_-_J_-_c_ -!._~ 
1 ... 4--- Sync Character --.... ~-1414 Data Character Data Character --------+! 

RCP 
I I I I I I 
I I · 

Rsr = 1 = 1 - r = =- I -=:. c 1 j_ I ~r=1 J = l = c J ~ I ti~ 1 ~ r .= 1~ J ! L 
J4 Sync Character ~14--,--IData Character I ~14 I I Data Character ----r-+' 

n ' I 
RR _JI : I I l : 

RDAR I I n1note I 2 I 
-------------'---;1~-+1-----~ I I I 

RDA' I ,1 I 1' I I 
.... -------------"'------II~_ J Note 3 I'"'." - .J I 

I I I 
I I 1C"JJ 

RPE : I I I ' I 

RORI 

l.._ _________ ~--;11--"-------N_o_te~31~I - ~ - - - - - - - - - -ILJ 
SCR --, I : -f-, I : 

RDl-8 _ 

I~. ----------+I ~I _UNote 3 1 I I 1 I I 
I I I I I j 

-=:. -=:. = = =I C ±r = ___ -=:_ = -=_ 11-=. TI -=:. -:=_ -=. -=_ - - ] -=..1: 

NOTE 1 
The transmitter shift .register is 
loaded with the next character 
at the positive clock transition 
corresponding to the leading 
edge of the last bit ofthe 
current character on the TSO 
output. TBMT is set high 
approximately two microsec­
onds after this clock transition. 
If it is desired that the next 
character be extracted from 
the transmitter data register 
the leading edge of the TDS 
should occur at least one 
microsecond prior to this 
clock transition. 

NOTE 2 
In order to avoid an ROR 
indication the leading edge of 
the ROAR pulse should occur 
at least one microsecond prior 
to the negative clock transition 
corresponding to the center 
of the first bit after the last data 
bit on the RSI input. 

NOTE 3 
The ROR, RPE, SCR and RD1-
RD8 outputs are set to their 
correct levels approximately 
two microseconds after the 
negative clock transition 
corresponding to the center of 
the first bit after the last data 
bit on the RSI input. The RDA 
output is set high at the next 
negative clock transition. 

The solid waveforms corre­
spond to a control register 
setting of 5 data bits and a 

. parity bit. The dashed wave­
forms are for a setting of 6 data 
bits and no parity bit. 

SMC Microsystems Corporation 35 Marcus Blvd., Hauppauge, N.Y. 11787 Phone (516) 273-3100 TWX 510-227-8898 
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Am2812 / Am2f!~?~:"~~9~!~~! ~,To~~E.~~ 
Advanced Micro Devices 

Complex MOS Integrated Circuits 
Distinctive Characteristics 
• Completely independent read and write operations 
• "Half-full" flag 

FUNCTIONAL DESCRIPTION 

The Am2812 and Am2813 are 32 word by 8-bit and 9-bit . 
first-in first-out memories, respectively. Both devices have com­
pletely independent read and write controls and have three­
state outputs controlled by an output enable pin (OE). Data 
on the data inputs (Di) are written into the memory by a pulse 
on load (PL). The data word automatically ripples through 
the memory until it reaches the output or another data word. 
Data is read from the memory by applying a shift out pulse 
on PD. This dumps the word on the outputs (Oil and the next 
word in the buffer moves to the output. An output ready sig­
nal (OR) indicates that data is available at the output and also 
provides a memory empty signal. An input ready (IR) signal 
indicates that the device is ready to accept data and also pro­
vides a memory full signal. Both the Am2812 and Am2813 
have master reset inputs which clear all data from the device 
(reset to all LOWs), and a FLAG signal which goes HIGH when 
the memory contains more than 15 words. 

The Am2812 can perform input and output data transfer on a 
bit-serial basis as well as on 8-bit parallel words. The input 
buffer is in reality an 8-bit shift register which can be loaded in 
parallel by the PL command or can be loaded serially through 
the Do input by using the SL clock. When 8 bits have been 
shifted into the input buffer serially, the 8-bit word auto­
matically moves in parallel through the memory. The output 
includes a built-in parallel-to-serial converter, so that data can 
be shifted out of the 07 output by using the SD clock. After 
8 clock pulses a new 8-bit word appears at the outputs. 

Thetiming and function of the four control signals, PL,.IR, PD, 
and OR, are designed so that two FIFOs can be placed end to 
end, with OR of the first driving PL of the second and IR of the 
second driving PD of the first. With this simple interconnection, 
strings of Fl FOs can control each other reliably to make a 
FIFO array any number of words deep. 

ORDERING INFORMATION 

Am2812 Am2813 
Package Temperature Order Order 
Type Frequency Range Number Number 

Hermetic DIP SOOK Hz 0°c to +1Cfc AM2812DC AM2813DC 
Hermetic DIP SOOK Hz -ss0 c to +125°c AM2812DM AM2813DM 
Hermetic DIP 1MHz a°Cto +10°c AM2812ADC AM2813ADC 
Her'!letic DIP 1MHz -ss0 c to +12s0 c AM2812ADM AM2813ADM 
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• Am2812 has serial or parallel input and output 
• Data rates up to 1 MHz 

2e 
27 
26 
23 
22 
21 
20 
1e 
25 

17 

Vss =Pin 24 

VDo =Pin 16 

VGG =Pin 2 

1 
2e 
27 
26 
23 
22 
21 
20 
17 
1e 

25 

Vss =Pin 24 
v 00 =Pin 16 

VGG =Pin 2 

Do 
D1 

D2 
D3 
D4 
D5 
De 
D1 
PL 
IA 

Do 
D1 
D2 
D3 
D4 
D5 
D5 
D1 
De 
PL 
IA 

LOGIC SYMBOLS 

SL 

11 

OE 

Am2812 
e X 32 FIFO 

MR FLAG SD 

19 

10 

OE 

Am2813 
9X32FIFO 

MR FLAG 

19 

CONNECTION DIAGRAMS 
Top Views 

Am2812 

10 
12 
13 
14 
15 
3 

11 
12 
13 
14 
15 

3 

D1 D2 D3 iii Vss D4 05 05 D1 FLAG PL SL VDD 07 

28 27 26 25 24 23 22 21 20 19 18 17 16 15 

9 10 11 12 13 14 

Do VGG OR MR PD SD Do 01 02 03 OE ~ 05 Os 

Am2813 
D1 D2 D3 IA Vss D4 D5 05 07 FLAG PL De Voo Oe 

2e 27 26 25 24 23 22 21 20 19 1e 17 16 15 

9 10 11 12 13 14 

Note: Pin 1 is marked for orientation. 



MAXIMUM RATINGS (Above which the useful life may be impaired) 

Storage Temperature 

Temperature (Ambient) Under Bias 

Voo Supply Voltage 

VGG Supply Voltage 

DC Input Voltage 

OPERATING RANGE 

Part Number Ambient Temperature Vss Voo VGG 

Am2812DC, Am2812ADC 
Am2813DC, Am2813ADC 

0°C to +70°C 5.0V ±5% OV -12V ±5% 

Am2812DM, Am2812ADM 
-55°Cto +125°C 

Am2813DM, Am2813ADM 
5.0V ±5% ov -12V ±5% 

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
Typ. 

Parameters Description Test Conditions 

VoH Output HIGH Voltage loH = .300mA 

VoL Output LOW Voltage loL = 1.6mA 

V1H Input HIGH Level 

V1L Input LOW Level 

l1L Input Leakage Current V1N = OV 

l1H Input HIGH Current V1N = Vss -1.0V 

Vpup Input Pull-up Initiation Voltage (Note 2) l Vss =MIN. 

Vss =MAX. 

VBAR Voltage at Peak Input Current (Note 2) 

IBAR Maximum Input Current (Note 2) 

IGG VGG Current 
TA= 0°C to +70°C 

TA =-55°Cto+125°C 

TA= 0°C to +70°C 
'oo Voo Current 

TA= -55°C to +125°C 

Notes: 1. Typical limits are at Vss = 5.0V, VGG = -12.0V, TA= 25°C 
2. Pull up circuit on Am2813 only. See graph of input V-1 characteristics. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 

Parameters Conditions/Note Test Conditions Min. 

fp Maximum Parallel Load or Dump Frequency 0.5 

t1R+ Delay, PL or SL HIGH to IR In-Active 100 

t1R- Delay, PL or SL LOW to IR Active 100 

tpwHIPI Minimum PL or PD HIGH Time 

tpwL(P) Minimum PL or PD LOW Time 

tpwH(S) Minimum SL or SD HIGH Time Am2812 only 

tpwH(S) Minimum SL or SD LOW Time A!112812 only 

th(D) Data Hold Time 

Data Set-Up Time 
to PL 

ts(D) 
to SL 

toR+ Delay, PD or SD HIGH to OR LOW OE HIGH 100 

tOR- Delay, PD or SD LOW to OR HIGH OE HIGH 100 

tpT Ripple through Time FIFO Empty 

toH Delay, OR LOW to Data Out Changing PD= LOW 50 

to A Delay, Data Out to OR HIGH PD= HIGH 0 

tMRW Minimum Reset Pulse Width 

too Delay, OE LOW to Output OFF 

tEo Delay, OE HIGH to Output Active 

toF 
Delay from PL or SL HIGH to Flag HIGH 
or PD or SD HIGH to Flag LOW 

Cl Input Capacitance 

Notes: 3. IR is active HIGH on Am2813 and active LOW on Am2812. 

Min. 

Vss-1.0 

Vss-1.0 

250 

Am2812 
Am2813 

Typ. 

300 

250 

190 

450 

400 

200 

100 

0.5 

Max. 

1100 

800 

100 

100 

350 

350 

250 

0 

100 

1100 

850 

10 

400 

400 

400 

1.0 

7 

(Note1) 

14 

30 

Min. 

1.0 

80 

80 

100 

100 

50 

0 

-65°C to +150°C 

-55°C to +125°C 

Vss -7V to Vss +0.3V 

Vss -20 V to Vss +0.3 V 

Vss -10V to Vss +0.3V 

Max. 

0.4 

0.8 

1.0 

2.0 

2.2 

Vss -1.5 

1.6 

22 

27 

45 

55 

Am2812A 
Am2813A 

Typ. 

300 

250 

170 

350 

300 

200 

100 

0.5 

Max. 

450 

400 

80 

80 

300 

300 

200 

0 

90 

520 

470 

8 

400 

400 

400 

1.0 

7 

Units 

v 
v 
v 
v 

µA 

µA 

v 
v 
v 

mA 

mA 

mA 

Units 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

µs 

ns 

ns 

ns 

ns 

ns 

µs 

pF 

4. Minimum and maximum delays generally occur at opposite temperature extremes. Devices at approximately the same temperature will have 
compatible switching characteristics and w.ill drive each other. 
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LOGIC BLOCK DIAGRAM 

Do 

Dl 
B OR 9-BIT B OR 9-BIT 
REGISTER REGISTER . 0 1 

D1 

Ds STROBE STROBE 

SL 

PL a a 
CONTROL Co C1 

LOGIC 
IR a a 

MR MA 

DESCRIPTION OF THE Am2812 and Am2813 FIFO 
OPERATION 

-- --

The Am2812 and Am2813 FIFOs consist internally of 32 data 
registers and one 32-bit control register, as shown in the logic 
block diagram. A "1" in a bit of the control register indicates 
that a data word is stored in the corresponding data register. A 
"O" in a bit of the control register indicates that the corre­
sponding data register does not contain valid data. The control 
register directs the movement of data through the data registers. 
Whenever the nth bit of the control register contains a "1" and 
the (n+l )th bit contains a "O", then a strobe is generated causing 
the (n+1 )th data register to read the contents of the nth data 
register, simultaneously setting the (n+l )th control register bit 
and clearing the nth control register bit, so that the control 
flag moves with the data. In this fashion data in the data register 
moves down the stack of data registers toward the output as long 
as there are "empty" locations ahead of it. The fall through 
operation stops when the data reaches a register n with a "1" in 
the (n+1 )th control register bit, or the end of the register. 

Data is initially loaded from the data inputs by applying a 
LOW-to-HIGH transition on the parallel load (PL) input. A "1" is 
placed in the first control register bit simultaneously. The first 
control register bit is returned buffered, to the input ready (IR) 
output, and this pin goes inactive indicating that data has been 
entered into the first data register and the input is now "busy", 
unable to accept more data. When PL next goes LOW, the fall­
through process begins (assuming that at least the second location 
is empty). The data in the first register is copied into the second, 
and the first control register bit is cleared. This causes IR to go 
active, indicating the inputs are available for another data word. 

The data falling through the register stacks up at the output end. 
At the output the last control register bit is buffered and brought 
out as Output Ready (OR). A HIGH on OR indicates there is a 
"1" in the last control register bit and therefore there is valid data 

B OR 9-BIT 
REGISTER 

30 

STROBE 

C30 

0 
MR 

B OR 9·BIT 
REGISTER 

31 

a 
C31 

a 
MR 

OE 

Os 

PD 

OR 

MR 

on the data outputs. A parallel dump command is used to 
shift the data word out of the FIFO. A LOW-to-HIGH transition 
on PD clears the last register bit, causing OR to go LOW, indica­
ting that the data on the outputs may no longer be valid. When 
PD goes LOW, the "O" which is now present at the last control 
register bit allows the data in the next to the last register to move 
into the last register position and on to the outputs. The "O" in 
the control register then "bubbles" back toward the input as the 
data shifts toward the output. 

If the memory is emptied by reading out all the data, then when 
the last word is being read out and PD goes HIGH, OR will go 
LOW as before, but when PD next goes LOW, there is no data 
to move into the last location, so OR remains LOW until more 
data arrives at the output. Similarly, when the memory is full 
data written into the first location will not shift into the second 
when PL goes LOW, and IR will remain inactive instead of return­
ing to an active state. 

The pairs of input and output control signals are designed so that 
the PD input of one FIFO can be driven by the IR output of 
another, and the OR output of the first FIFO can drive the PL 
input of the second, allowing simple expansion of the Fl FO to 
any depth. Wider buffers are formed by allowing parallel rows of 
FIFOs to operate together, as shown in the application on the 
last page. 

Because the input ready signal is active LOW on the Am2812 a 
peculiarity occurs when several devices are placed end-to-end. 
When the second unit of two Am2812's fills up, the data out of 
the first is not dumped immediately. That is, no shift out 
command occurs, so that the data last written into the second 
device remains on the output of the first until an empty location 
bubbles up from the output. The net effect is that n Am2812s 
connected end-to-end store 31 n+1 words (instead of 32n). The 
Am2813 stores 32n words in this configuration, because IR is 
active HIGH and does dump the last word written into the 
second device. 
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Am2812 TIMING DIAGRAM 

PL OR SL 

(HIGH IF 
,-------+------------------DEVICE 

INTERNAL 
STROBE 

DATA 
IN 

FULLJ 

Am2812 INPUT TIMING 

When data is steady PL is brought HIGH (1) causing internal data strobe to be generated (2). When data 
has been loaded, IR goes HIGH (3) and data may be changed (4). iR remains HIGH until PL is brought 
LOW (5); then IR goes LOW (6) indicating new data may be entered. 

OR 

PO OR SD 

DATA 
OUT 

Am2812 OUTPUT TIMING 

When data out is steady (1), OR goes HIGH (2). When PD goes HIGH (3), OR goes LOW (4). When PD goes 
LOW again (5), the output data changes (6) and OR returns HIGH (7). 

The input and output timing diagrams above illustrate the sequence of control on the Am2812. Note that 
PL matches OR and TR matches PD in time, as though the signals were driving each other. The Am2813 
pattern is similiar, but IR is active HIGH instead of active LOW (shown in timing diagram on next page). 

FLAG OUTPUT 

A flag output is available on the Am2812 and Am2813 to indi­
cate whether the Fl FO is more or less than half full. The flag 
signal is generated by summing the "ls" in the control flip­
flops, and therefore is not affected by the movement of data 
through the register. The flag signal goes HIGH when the 13th, 
14th, 15th, or 16th word is loaded into the FIFO. It will re­
main HIGH until there are less than 15+1 /-2 words in the 
memory. It is always HIGH if there are more than 16 words 
in the FIFO. 

RESET 

An over-riding master reset (MR) is used to clear all control 
register bits and set all the outputs LOW. 

SERIAL INPUT AND OUTPUT (Am2812 ONLY) 

the device by using the serial load input and applying data to 
Do input. Inputs D,-D7 must be grounded. The SL signal 
operates just like the PL input, causing IR to go HIGH and 
LOW as the bits are entered. The data is simply shifted across 
the 8-bit input register until 8 bits have been entered; the 8 
bits then fall through the register as though they had been 
loaded in parallel. Following the 8th SL pulse, IR will remain 
inactive if the FIFO is full. 

A corresponding operation occurs on the output, with clock 
pulses on SD causing successive bits of data to appear on the 
07 output. OR moves HIGH and LOW with SD exactly as 
it does with PD. When 8 bits have been shifted out, the next 
word appears at the output. If a PD command is applied 
after the 8 bits on the outputs have been partially shifted out, 
the remainder of the word is dumped and a new 8-bit word is 
brought to the output. OR will stay LOW if the Fl FO is empty. 

When the serial input or output clock is used, the correspond-
The Am2812 also has the ability to read or write serial bit ing parallel control line should be grounded and when the PD 
streams, rather than 8-bit words. The device then works like or PL controls are used the corresponding serial clocks should 
a 256 by 1-bit FIFO. A serial data stream can be loaded into be grounded. 
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TIMING DIAGRAM 

AT LEAST tpwH ----t---AT LEAST tpwl 

Pl or SL 1.SV 

-------1 i----MIN.----J 

t1R+ MAX.------1 

INPUT READY 
llRI 

1.SV 

Note: IR inverted on Am2812. 

AT LEAST tpwH _______ AT LEAST tpwl 

PD or SD 
l.5V 

1----,---MAX.--~-I 

,__~~MIN.----

OUTPUT READY 
IORI 

DATA OUT 

USER NOTES 

1.5V 

1. When the memory is empty the last word read will remain on 
the outputs until the master reset is strobed or a new data 
word falls through to the output. However, OR will remain 
LOW, indicating data at the output is not valid. 

2. When the output data changes as a result of a pulse on PD, the 
OR signal always goes LOW before there is any change in 
output data and always stays LOW until after the new data 
has appeared on the outputs, so anytime OR is HIGH, there 
is good, stable data on the outputs. 

3. If PD is held HIGH while the memory is empty and a word 
is written into the input, then that word will fall through the 
memory to the output. OR will go HIGH for one internal 
cycle (at least toR+l and then will go back LOW again. The 
stored word will remain on the outputs. If more words are 
written into the FIFO, they will line up behind the first word 
and will not appear on the outputs until PD has been brought 
LOW. 

4. When the master reset is brought LOW, the control register 
and the outputs are cleared. IR goes HIGH and OR goes LOW. 
If PL is HIGH when the master reset goes HIGH then the data 
on the inputs will be written into the memory and fR will 
return to the LOW state until PL is brought LOW. If PL is 
LOW when the master reset is ended, then TR will go HIGH 
but the data on the inputs will not enter the memory until 
PLgoes HIGH. 

5. The output enable pin inhibits dump commands while it is 
LOW and forces the Q outputs to a high impedance state. 

6. The serial load and dump lines should not be used for intercon­
necting two FIFOs. Use the parallel interconnection instead. 

7. If less than eight bits have been shifted in using the serial load 
command, a parallel load pulse will destroy the data in the 
partially filled input register. 
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KEY TO TIMING DIAGRAM 

WAVEFORM INPUTS OUTPUTS 

MUST BE WILL BE 
STEADY STEADY 

- MAYCHANGE 
WILL BE 

FROM H TO L 
CHANGING 
FROM H TD L 

..IJJJJ! MAY CHANGE 
WILL BE 

FROM LTD H CHANGING 
FROM L TOH 

-- DON'T CARE: CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

.. 
Pull-up Characteristic Input 

Current Versus Input Voltage 
E -2 .5 ,.-,--.......,.-,--.-..,-..,.-,--,.....,......,...., 
I 

~ -2. 0 l--+-f--+--+-+--l+--+--+-ll--1--+--I 

~ j_ I 

u ' 
~ -1.5 t--+-t-+-+-+-IT--+'f7k' MAX. +--1 

j .oocn '--li\. 
~ - 10 t--+- 25'c.~~.....,~[l 
~ -0.5 t---r-t---t--t-Al~f--+-+-+~~~--+-i 

., .1 70°~ 
O'--'-_...~~Lv....J-'-.l-~i1J-I 

0 1.0 2.0 3.0 4.0 5.0 6.0 

IV55-V1NI - INPUT VOLTAGE - VOLTS 
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Am2812 
8X32FIFO 

FLAG 

Am2812 
8 X 32 FIFO 

APPLICATIONS 

Am2812 
8 X 32 FIFO 

FLAG 

io 11 12 13 14 15 15 

Am93L18 
8·1NPUT PRIORITY 

ENCODER 

Ao A1 A2 

Fo F 1 F2 

Am2812 
BX32FIFO 

FLAG 

17 

GS 

Gs GS 

L 

L 

L 

L 

L 

L 

L 

L 

H 

. . . Am2812 
BX32FIFO 

FLAG 

FULLNESS CODE 
F2 Fi Fo Words Stored 

L L L 0- 15 

L L H 13 - 47 

L H L 45-78 

L H H 76 - 109 

H L L 107 - 140 

H L H 138-171 

H H L 169 - 202 

H H H 200-233 

H H H 231 - 249 

The Fullness Flags from Am,2812 or Am2813 FIFOs can be encoded by an Am93L18 8-input priority 
encoder. The output code Fo-F2 indicates the weight of the highest priority input which is LOW. GS is 
group signal; it is HIGH if all the inputs are HIGH. 

Metallization and Pad Layouts 

~ 
Am2812 Am2813 

VGG Do a, o2 03 OR " voe; Do D1 02 D3 01! 

' ' "" "" ' 

MA• !,!~ 4 

24 V55 24Vss .. . 2JD4 " . 1304 ADVANCED 
CPout 6 MICRO "'• 2:1 05 

a,' a,' 
DEVICES INC. '• . 21 06 o, ' 2106 

'• . o, ' 901 Thompson Place 
03 10 "'°' o, • mo, 

Sunnyvale 
04 10 California 94086 

(408) 732-2400 
TWX: 910-339-9280 

12 13 14 15 

DIE SIZE .128" X 0.168" " 12 t3 14 15 16 1718 TELEX: 34-6306 a .. a6 0 6 0 7 Voo CP1N SI " ~ 05 07 DsVoo 09 SI 

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product. 5...;74 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3341 

GENERAL DESCRIPTION - The 3341 is a 64-word x 4-bit memory that operates in a first-in 
first-out (Fl FO) mode. Inputs and the output are completely independent (no common clocks) 
making the 3341 ideal for asynchronous buffer applications. 

Special on chip input pull up circuits and bipolar compatible output buffers provide direct bipolar 
interfacing with no external components required. Control signals are provided so that both vertical 
and horizontal cascading may be easily achieved. 

• 1 MHz SHIFT-IN SHIFT-OUT RATE 
• DIRECT TTL/DTL INTERFACE AT INPUTS & OUTPUTS 

• 16-LEAD DUAL IN-LINE PACKAGE 
• READILY EXPANDABLE IN EITHER DIRECTION 

• ASYNCHRONOUS OR SYNCHRONOUS OPERATION 

• C.ONVENIENT LEAD ORIENTATION FOR EASY BREADBOARDING 

• UNIQUE TTL INPUT STAGE 

ABSOLUTE MAXIMUM RATINGS 

Storage Temp (Ts) 
Operating Temp (T Al 
Voltage on all pins except outputs+ Voo 
Voltage on Voo 

LOGIC BLOCK DIAGRAM 

Do 

D1 
62 WORD x 4-BIT 
MAIN REGISTER 

D2 

D3 

INPUT 
READY 

SHIFT 
IN 

MASTER 
RESET 

-65°C to +150°C 
0° to +70°C 

Vss -24V to Vss +0.3V 
Vss -7V to Vss +o.3v 

Oo 

o1 

02 

03 

SHIFT OUT 

OUTPUT READY 

Reprinted with the permission of 
Fairchild Camera and Instrument Corp. 

MAY 1972 

LOGIC SYMBOL 

INPUT SHIFT 
READY OUT 
SHIFT OUTPUT 
IN READY 

3341 

Do 

D1 

D2 

D3 

Oo 

01 

02 

03 

MASTER 
RESET 

PIN 16 

PIN 8 
PIN 

15 

14 

13 

12 

11 

10 

CONNECTION DIAGRAM 
(TOP VIEW) 

VGG vss 

INPUT SHIFT 
READY OUT 

SHIFT OUTPUT 
IN READY 

Do Oo 

D1 a1 

D2 02 

03 03 

VDD MA 

©1973 Fairchild Semiconductor Components Group. Fairchild Camera and Instrument Corporation Printed in U.S.A. 50·11-0015-032 7 .SM 
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FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 

FUNCTIONAL DESCRIPTION: 

DATA INPUT: 

The four bits of data on the Do ... 03 inputs are entered into the first bit location when both Input Ready (IA) and Shift In (SI) are HIGH 
(,,.,Vssl. This causes IA to go LOW (,,.,GND), but data will stay locked in the first bit location until both IA and SI are brought LOW. Then 
data will propagate to the second bit location, provided the location is empty. When data is transferred, IA will go HIGH indicating that the 
device is ready to accept new data. If the memory is full, IA will stay LOW. 

DATA TRANSFER: 

Once data is entered into the second cell, the transfer of any full cell to the adjacent (downstream) empty cell is automatic, activated by 
an on chip control. Thus data will stack up at the end of the device while empty locations will "bubble" to the front. tpT defines the time 
required for the first data to travel, from input to the output of a previously empty device. 

DATA OUTPUT: 

When data has been transferred into the last cell, Output Ready (OR) goes HIGH, indicating the presence of valid data at the output pins 
Go ... 03. The transfer of data is initiated when both the Output Ready (OR) output from the device and the Shift Out (SO) input to the 
device are HIGH. This causes OR to go LOW; output data, however, is maintained until both OR and SO are LOW. Then the content of the 
adjacent (upstream) cell (provided it is full) will be transferred into the last cell, causing OR to go HIGH again. If the memory has been 
emptied, OR will stay LOW. 

Input Ready and Output Ready may also be used as status signals indicating that the FIFO is completely full (Input Ready stays LOW for 
at least tpTl or completely empty (Output Ready stays LOW for at least tpT). 

SPECIAL INPUT CHARACTERISTICS: 

The 3341 uses a TTL compatible input pull up circuit. When going HIGH, the TTL driver must only provide 2.2V minimum which is then 
internally pulled up to Vss· 

When going LOW, the TTL driver must overcome a current barrier of <i:'.1.6mA at 2V. Once this is overcome, the input current drops to 
zero. 

Unused inputs are stable in the HIGH state, but must be terminated when LOW, e.g., 1 Mn to V GG. 

DC CHARACTERISTICS: Vss = +5V ±5%, VGG = -12V ±5%, Voo = OV, TA= o0 c to 70°C (unless otherwise specified) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS 

V1H Input Voltage HIGH Vss-1.0 v Notes 1 and 2 

V1L Input Voltage LOW 0.8 v Note 1 

VoH Output Voltage HIGH Vss-1.0 v loH = 0.3mA 

Vol Output Voltage LOW 0.4 v loL = 1.6mA 

Vpup Input Pull Up 2.0 v Vss = 4.75V 
Initiation Voltage 

Vpup Input Pull Up 2.2 v Vss = 5.25V 
Initiation Voltage 

VBAR Peak Input Barrier Vss-1.5 v 
Current Voltage Point 

l1H Input Current HIGH 250 µA Note 1, v 1H = Vss-1.ov 

lu Input Leakage Current 1.0 µA Note 1, V1N = OV 

'BAR Input Barrier Current 1.6 mA Note 1 

IGG VGG Current 7.0 12 mA 

'oo v00 Current 30 45 mA 

Po Power Dissipation 450 mW 

NOTES: 
1. Inputs include Do~ 03. Master Reset, Shift In, and Shift Out. 
2. Internal pull up circuits are provided on all inputs to insure proper HIGH level. 
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FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 

VGG SUPPL y CURRENT 
VERSUS SUPPLY VOLTAGE 
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ELECTRICAL CHARACTERISTICS 
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FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 

AC CHARACTERISTICS: Vss = +5V ± 5%, v DD = ov. v GG = 12V ± 5%, TA = o0 c to 70°c 

SYMBOL CHARACTERISTIC 
o0 c 70°C 

MIN. TYP. MAX. MIN. TYP. MAX. UNITS CONDITIONS 

t1R+ Input Ready HIGH Time 90 200 155 300 550 ns Fig. 1, Note 6 

t1R- Input Ready LOW Time 138 250 300 550 ns Fig. 1, Note 6 

tov+ Control Overlap HIGH Time 70 100 ns Figs. 1 and 2, Note 3 

tov- Control Overlap LOW Time 70 100 ns Figs. 1 and 2, Note 3 

tos1 Data Input Stable Time 400 400 ns Fig. 1 

too Data Input Delay Time 25 ns Fig. 1, Note 5 

toR+ Output Ready HIGH Time 90 200 155 300 500 ns Fig. 2, Note 5 

toR- Output Ready LOW Time 170 300 450 850 ns Fig. 2, Note 5 

tpT Data Through-Put Time 10 10 32 µs Note 4 

toH Data Hold Time 75 ns Fig. 2, Note 5 

tMRW Master Reset Pulse Width 400 ns 

to A Data Output Available Time 0 30 ns Fig. 2 

C1 Input Cap. of Data and Control Lines 7.0 7.0 pF 

CMR Input Cap. of MR 15 15 pF 

NOTES: 
3. Control signals include Input Ready, Shift In, Output Ready, and Shift Out. 
4. This parameter defines total time from the time data is present at o 0 - o 3 to the time it is available at o 0 - o 3 with Fl FO initially empty. 
5. 1 TTL load +20 pF. 

TIMING DIAGRAMS 

INPUT .1.5V 
READY OV ---J 

SHIFT IN 1.5V 
ov 

INPUT TIMING 

90% 
10% 

90% 
10% 

l---1Ds1---I 
FIG. 1 

Input data must remain stable during timing window tos1. Both SI 
and IR must be HIGH for tov+. Similarly, both SI and IR must be 
LOW for tov-. 

NOTES: 
1. t1 R+ is referenced to the positive going edge of IA or SI, which­

ever occurs later. 
2. t1 R- is referenced to the negative going edge of IR or SI, which­

ever occurs later. 
3. too is referenced to the positive going edge of IR or SI, which­

ever occurs later. 
4. tov+ is referenced to the positive going edge of IR or SI, which­

ever occurs later. 
5. tov- is referenced to the negative going edge of IR or SI, wh.ich­

ever occurs later. 
6. Data must be stable for tso1 or t1 R+• whichever is shorter. 
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OUTPUT 1.5V 

READY OV 

OUTPUT TIMING 

FIG. 2 

Both SO and OR must be HIGH for tov+. Similarly both SO and 
OR must be LOW for tov-. Data will remain stable for toH after 
both SO and OR.are LOW. 

NOTES: 
1. toR+ is referenced to the positive going edge of 0 R or SO, 

whichever occurs later. 
2. toR- is referenced to the negative going edge of OR or SO, 

whichever occurs later. 
3. toH is referenced to the negative going edge of OR or SO, which­

ever occurs later. 
4. tov+ is referenced to the positive going edge of IA or SI, which­

ever occurs later. 
5. tov- is referenced to the negative going edge of IR or SI, which­

ever occurs later. 



FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 

DATA THROUGH.PUT TIME 
VERSUS SUPPLY VOLTAGE 
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ELECTRICAL CHARACTERISTICS 
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DATA HOLD TIME 
VERSUS SUPPLY VOLTAGE 
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FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 

EXPANSION OF 3341 TON-WORD BY 12-BIT FIFO 

IR so 
SI OR 

Oo 

D1 3341 3341 0 

02 D2 

D3 03 
1/2 9N74 

SHIFT IN 
CP 

CP Q 

Co 

IR IR 

SI SI 

Do Do SHIFT OUT 
3341 3341 

D1 D1 

02 02 

D3 D3 

IR IR so IR so 
SI OR SI OR SI OR 

Do Do Do 

D1 3341 o1 D1 3341 Di 3341 01 

o, o, 02 D2 

D3 03 DJ D3 

MR MR MR 

MA-STERR-ES ET 

NOTE: Composite Shift In should be LOW when Master Reset goes HIGH. Input data may be changed after Composite IR goes LOW. 
Composite IR will not go HIGH until Composite Shift In goes LOW. When Composite IR goes HIGH FIFO's will accept new data. 3341's will 
operate at their highest natural speeds if these rules are followed. 

PACKAGE INFORMATION 
7K - 16-LEAD DUAL IN-LINE PACKAGE 

- 148 -

- m -
,~,,,~:si; t&J MIN 

151 

t-.-~ 'I -~}- ~a~ 8M 

2t,1 ~,-1-. llOTYP J .__037 ~-._.024 ~ _375. _, 
22 I- 090 ,- 027 Olf> r- NOM 

STANOOff 
WIOTH 

NOTES: 
All dimensions in inches 
Leads are intended for insertion in hole rows on 

.300" centers. They are purposely shipped with 
"positive" misalignment to facilitate insertion 

Board-drilling dimensions should equal your prac-
tice for .020 inch diameter lead 

Leads are gold-plated kovar 
Lead No. 8 is internally grounded 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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t::1 
I 
I-' 

•e-:'T 

DTR 

CD 

DSR 

RTS 

CTS 

T. CK 

R. CK 

TST CK 

R. DAT 

T. DAT 

GND 

1:_0 ... -- -- 6 - - 1 --_a _a 
-- 1 --
_6 _JO -- --- - -
_4 ... __ s 
- --_s - _.4 - - --15 -- -- _16 - J - -J.7 j5 -- l -
~6 ... ..J.7 - - --- --
_3 .. __ 2 
-- -__ 2 ... _.3 - --
.. 7 -- 7 - --

DOUBLE PLUG CONFIGURATION 
FOR TESTING TWO CARDS OR 
TWO HALVES OF SAME CARD 
AGAINST EACH OTHER 

DSR 

CD 

DTR 

CTS 

RTS 

TST CK 

T. CK 

R. CK 

T. DAT 

R DAT 

GND 

SINGLE PLUG 
CONFIGURATION 

6 

20 

8 

4 

5 

26 

15 

17 

2 

3 

~I 
1~ o~"o+ 

DSR 

DTR 

~~,,~ 
'o+ 

C. DETECT 

RTS 

CTS 

TST CK 

T. CK 

R. CK 

T. DAT 

R. DAT 

Appendix D. Looping Plug Configurations; BLI 

~ i 
m 

CONNECTOR 
PIN- NUMBERING 

~-·,-'1' 

::.tj 
CD 
'O 
0 
~ 
cT 

z 
0 . 
w 
0 
0 
~ 

tI1 
0 
I-' 
cT 

tI1 
CD 
~ 
Pl ::s 
CD 
~ 

Pl ::s 
p, 

z 
CD 
~ s 
Pl ::s 
H 
::s 
Q 

~~~~I~~~~ 
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(/) 

~ 
<Tl 
<Tl 
rt 

I\) 

0 
HJ 

w 

,.,,, 

* 

FIRST XXX0 2 UNIT 

SECOND 
8 A UNIT 

BIT DEVICE TYPE STATUS 
(OT) tST> 

15 0 TRANS BUFFER EMPTY 

14 w 0 SYN TRANSMITTED 
a.. 
>-

13 I- 0 
w 
u 

12 > " w 
c 

II I- 0 
CD 

10 <D 1 CLEAR TO SEND 

9 0 CARRIER DETECT 

8 • 0 DATA SET READY 

7 BAUD RATE ~ 
CODE 

6 BAUD RATE -z 
CODE w 

C> 
5 vw 

a::: a::: 
o:o 

4 <f lJ.. 

Is u 
1-t: 3 (/)ID 
a::: I-
LL: (/) 

2 w 
I--

1 

0 ~ 

CR0 WILL ALWAYS BE 0 WHEN READ 

4 

c 

CONTROL 
(CR) 

REQ.TO SEND 

LOOP TEST 

DATA TERMINAL 
READY 

7 BIT - PLUS- PARITY 
MODE 

(RESERVED FOR EVEN 
PARITY MODE} 

RECEIVER RESET* 
_i 

6 

E 

DATA 
READ (OR) I WRITE (;Jw) 

INPUT DATA 
READY 

SYN RECEIVED 

RCVR. PARITY STORE TRANS 
ERROR SYN 

RCVR.OVERRUN STORERCVR 
ERROR SYN 

~ 

w 
w I-

>-I- co >-co ~ 
~ <f c <f 
c I-

~ I- a.. :::> I-a.. 
~ z .0 

• .~ 

~ 

I 
I 

I 
I 

I~ 
(/) 

1-<1 
z 
() 

::r:: 
::0 
0 
z 
0 
c:: 
(/) 

t-l 
H 
z 
tJ:j 

H 
z 
t-3 
tI1 
::0 
'":tj 
::r> 
() 
tJ:j 

I~ 

_I -----



SLI - SYNCHRONOUS LINE INTERFACE 

Switches 
A4 

111 I 10 I 9 I s 171615141 
A3 

Device Address 

Bus (Address field) 

1. For 20 bit Address Decoding (I-Bus) Insert BDR in A2 
2. For 16 bit Adress Decoding (P-Bus) Insert 

Jumper-Bug in A2, connecting pins 1,2,3,12, and 13. 

Connectors 

Upper connector is for Modem #2 (D.T. Address XXX8) 
Lower connector is for Modem #1 (D.T. Address XXX0) 

Jumpers 

NONE 

Sheet 3 of 3 
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SME-05 

SME - 16K Semiconductor Memory LEC 

Address Strapping 

Address strapping is done by soldering jumpers on the header 
plug at U97. Headers may be supplied prewired by BBN for 
common addressing modes, in which case it is only necessary 
to plug in the correct header and insure that the three 
wirewraps pins, E1, E2, and E3 around U97, are correctly 
jumpered. (These wirewrap pins select recognition of address 
bit 19). 

"E" ww jumpers in relation to U97 Header: Be careful to 
insert U97 correctly. Pin 1 is next to a 1000pf cap and 
faces the outboard end of the card. Addresses are specified 
as decimal words. 

I 

Note: For all except split-BK operation, strap U97:24 
U97:6 (in addition to other strapping required). 

Since the SME recognizes 20 address bits, strappings for Key 
ALT (KAO, KA1, KA2, KA3) are given also. (KA will normally 
be strapped for either KAO or "ignore KA"). 
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A. Key ALT strapping (in addition to other address strapping) 
select one of the following: 

Memory Address Range Key ALT U97 Header Strapping 

0-128K (KAO) 13-22, 11-21 ' 12-19*, E1-E3 

128-256K (KA 1) 13-22, 11-21, 5-19*, E1-E3 

256-348K (KA2) 13-22, 11-21 ' 12-19*, E1-E2 

384-512K (KA3) 13-22, 11-21 , 5-19*, E1-E2 

"Ignore KA" 18-1 9, 19-20, 13-22, 11-21 

"Ignore Keys + KA" 22-20, 21-10, 18-19, 19-20 

*(Omit for 0-4K blinding as in Table C below) 

B. 16K block address strapping select one of the following: 

Ad cress K€y U97 lleader Strapping 

0-16K (KO) 17-4 

16-32K (KO) 7-4 

32-48K (K 1) 16-4 

48-64K (K 1) 8-4 

64-80K (K2) 15-4 

80-96K (K2) 9-4 

96-112K (K3) 14-4 

112-128K (K3) 10-4 
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C. Memory Blinding in 0-4K rang, any 32K page 

Memory Blinding U97 Header Strapping 

0-4K of 0-128K block 5-2, 23-19 

or 256-384K block 

0-4K of 128-256K block 12-2, 23-19 

or 384-512K block 

(plus other strapping required) 

D. 31-32K Memory Blinding, any 32K page 

U97-3-2 

E. Split -SK Locals: 

To use an SME on a processor bus as both 0-8K, Key O, and 0-8K, Key 1 

(2 separate SK locals) strap: 

U97: 11 - U97: 22 

U97:24 - U97:21 

U97:13 - U97:6 

U97:17 - U97:4 

U97:3 - U97:20 

U97:20 - U97:18 

U97:18 - U97:19 

(SME must have BBN std mod to allow this operation) 

F. 0-8K Key 0 Only (8-16K blind) 
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For use on processor busses. 

U97: 11-19, 20-22, 21-24, 6-24, 13-18, 17-4, (E1/E2/E3 - no 

jumpers). 

G. 0-BK Key 1 only (8-16K blind) for use on processor busses. 

U97: 11-19, 20-22, 21-24, 6-24, 2-13, 18-20, 17-4, 

(E1/E2/E3 - no jumpers). 

Battery Backup 

The IBPK (or IBPO) cable from the BPK battery pack attaches 

to the socket on the daughter board at the outboard end of 

the SME. 

It is not necessary to have a BPK attached to run the 

memory, but without it the memory contents will be volatile 

over power fail. 

It is necessary to have a daughter board installed to run 

the memory if the SME has had its standard modification 

performed (installation of the daughter board should have 

been done with the standard mod). 

Up to 6 SME's may be attached to a single BPK (see BPK 

functional spec). 
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Applies to: 

SME-15 
SME STANDARD MODIFICATION 

Board PC Rev level C - G 
Assy Rev level K - [ 

Note: Because of sensitivity of M.O.S. ICs to static discharge, 
all of the standard mods described should be performed at an 
anti-static work station or on a sheet of neutro-stat plastic if 
possible. SME boards should be stored in the black neutro-stat 
bags which they are received in. 

A. Attach tag at bottom hole of board. Tag and head of nylon 
screw should be on solder-side of board. It may be necessary 
to trim the component leads slightly. Write "SME" and serial 
II on tag. 

B. Mods to board. Do all modifications. (Ref. SME-10) 

Parts required: 

(1) 16 pin dip socket, BBN #221 
(1) SME daughter board C-60795 
(2) 2-56 X 5/8 PHMS Nylon, BBN #1704 and 2-56 nylon nuts, BBN #1705 

Delete U92:14 - U97:6 side 1 
(at feed through under U98) 

Delete U79:11 - U91:5 at feed through (side 1) to rt of U80:1 

Add U79:11 - U97:6 (S2) (solder) 
secure wire with silicone or epoxy adhesive 

Locate unused bug position directly above U9. This is to be 
called J1. J1: 1 is at bottom right (nearest U18). 



(Note: if there is already ~ bug in this position, do not 
proceed further - call an engineer.) 

Remove & Replace 

Remove C38 (below CR-3) and move to position called C38 on 
Dwg. # SME-10 observing proper polarity. 

Replace CR-3 with 1N4004 and position so body of diode 
extends past edge of PCB. 

Replace CR-1 with 1N400~ and position bends so body of diode 
is as far toward top edge of board as possible. 

Carefully remove all solder from holes of J1. 

Lift leg of U76:16 
Lift leg of U77:16 
Lift leg of U76:1 
Lift leg of U76:9 
Lift leg of U77:1 
Lift leg of U77:9 

Connect U92: 14 - U91 : 1 
Connect U76:16 - U77:16 
Connect U77: 16 - J 1 : 5 
Connect U76:1 - U76:9 
Connect U7 6: 1 - J 1 : 6 
Connect U86:6 - J1:1 

(solder 
(solder 
(solder 

- U77:1 
(solder 
(solder 

to bug legs) 
wire to bug legs) 
to outer pad) 

- U77:9 (solder wire 
to outer pad) 
to outer pad) 

to bug legs) 

Connect J 1 : 1 0 (solder to outer pad) - end of CR4 nearest U9 
Connect J 1 : 9 (solder to outer pad) - U9: 1 (side 2) 

Install 16 pin dip socket (BBN #221) in J1 and solder 

Plug in tested daughter board and using holes in 
board as template, carefully drill two .096" 
through socket and SME board. 

Remove daughter board. 

daughter 
dia holes 

Clean off SME board (DO NOT DIP board in hot tank of 
degreaser use only vapors and spray wand). 

Ring out all connections and attach daughter board with two 
2-56 X 5/8 pan head screws, BBN # 1704 and two 2-56 nylon nuts, 
BBN #1705 
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SWB SWITCH PANEL BOARD CONTROL PANEL Lockheed 

also see PBI-05, PCB-05 

Status 

Switches 

Jumpers 

Power Fail Interrupt Enable on-off 

Line Frequency Interrupt Enable on-off 

Power Recovery off-interrupt (in) - autoload (al) 

Key Bit Select (S73) 

Off: Key bits 00, Processor 0 
On: Key bits 01, Processor 1 

All other switches are self-explanatory 

none 
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Card Type SWB Modification.-:S~t~a~n~d~a~r~d'6-~~~~~~~-

Card Function: Control Panel 

Modification Description: 

Add switch for selection of key bits for console references. 
Add switch for continuous read/write. 

Implementation: 
Install S68 and 373 as per sketch if not already present. 

Modify board as described on page 2. 
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Fix to console (2) on SWB board (front panel) 

Turn so that front side (with numbers, etc.) faces down. 
If you see a PC board, remove 8 hex head screws from top 
and bottom (not the 3 on each side); otherwise, remove 
metal plate by removing 8 screws and spacers. 
Install a red-handled switch in holes labeled s73, 

Ao 0-·\...r ·uou ·--v-ov-

Ao (SE.E BE.LOW) 

00 ~ 5WB 
00 S73 

AO 0 0 0 ·--------- ---

R 

0 0 

Install from side you are looking at, solder on other side, clip 
leads and put PC board back in place. 

Jumper two traces together with insulated wire as below: 

0 

:) JUMPER ... ..,.---

0 0 

$[3 

switch you just installed 

Reinstall cover plate (if any) 
and screws. 

DO MOT 

LOOSEN 

A'S 
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SUE 3310 4K MAGNETIC CORE MEMORY MODULE 

MAINTENANCE BULLETIN 

INTRODUCTION 

The SUE model 3310 Magnetic Core Memory Module provides random access 

·storage for data and programmed instructions in SUE Computer systems. The 

memory module is a 3-wire, 3D, coincident-current core memory for storage 

of up to 4096 16-bit words comprising two 8-bit bytes each. Cycle time for the 

model 3310 is 800 nanoseconds nominal with a read access time of 460 

nanoseconds. 

DESCRIPTION 

A model 3310 memory module comprises three standard sized SUE printed 

circuit (PC) cards as follows: 

• memory electronics and XY stacks (EXY), 

• sense and inhibit drivers (SID), 

• timing and gating (TAG). 

In addition to the three basic PC cards an interconnecting module (ICM) plugs 

into the free edges of the three cards to interface control and data lines. The 

three memory PC cards plug into three conser~uti ve INFIBUS slots in the order 

specified under paragraph heading Installation Considerations. 

FUNCTION 

Figure 1 is a general block diagram of the SeE model 3310 Magnetic Core 

Memory Module showing the basic data flow, key source logic terms associated 

with the flow (with the logic page number where these terms are defined), and 

the circuit boards where each function originates. A description of the functional 

operation of each block follows the block diagram. Three functions, timing 
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4 ~ - RESPONSE X/Y DRIVE 
r-- ADDRESS 
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Figure 1. SUE 3310 l\1emory Functional Block Diagram 
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control, address control, and data flow control are required for core storage of 

data and programmed instruction in any computer system. Figure 1 identifies 

the three modules associated with each of these functions in a SUE Computer 

system. The TAG and EXY circuit cards comprise the timing and address 

control functions, and the SID circuit card comprises the data flow control 

functions. 

Two types of addressing are associated with the address control function. First 

the memory module must be uniquely addressed and secondly each data location 

within the selected memory module must be uniquely identified. Module 

addressing is semi-permanently coded onto tQe TAG circuit card by jumper 

wires. Each core storage address (4096 data locations) within the selected 

module is program selectable through a matrix of 64 X coordinate wires 

(X-lines) and 64 Y coordinate wires (Y-Unes) located on the EXY circuit card. 

Data sense and inhibit control functions are located on the SID circuit card. 

This circuit card also c()mprises the data registers, gates and switches as 

well as line drivers and receivers for handling data to or from core storage 

and the INFIBUS. 

TAG Circuit Card 

The TAG circuit card contains the module address decoding circuits and all 

control logic. All timing, gating and monitoring logic of the model 3310 memory 

module responds to STRB-N from the processor via the INFIBUS that initiates 

the memory cycles whose mode of operation is determined by RITE, HCYC, 

BYTE and ABOO control signals. 

Internal timing signals that control memory during execution of the storage 

cycles in the three modes of operation, i.e., Clear-Write (C/W), Read-Restore 

(R/R) and ~ead-Modify-Write (R/M/W), are generated by the TAG card delay 

lines. However, the effectiveness of the timing signals is at all times subject to 

modification by control signals from the processor. 
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EXY Circuit Card 

The EXY circuit card contains the core storage stacks, XY diode matrix, address 

register and decoding logic, XY current sources, and core driver circuits. 

Core Storage 

The basic storage elements in the model 3310 memory module are 18 mil 

lithium-ferrite cores. The cores are mounted in arrays called mats; each mat 

contains 4096 cores arranged in a 64 x 64 matrix. These mat-arrays are 

mounted on both sides of a frame, nine mats to the side, arranged in 3 x 3 

matrices. The frame (core stack) is then mounted on the EXY circuit card. 

The extra mat on each side of the frame is used for memories with parity bits 

(i.e. one parity bit per 8-bit byte) and is not used on the model 3310 memory 

module. One core in each mat is selected by 1 of 64 X-drive lines and 1 of 64 

Y-drive lines during a read or write cycle. 

Each mat (corresponding to a data bit) has a sense and inhibit line through all 

cores connected to one of 16 sense amplifiers and 1 of 16 inhibit driver circuits 

located on the SID circuit card. 

Address Register and Decoding Circuits 

Address bits 12 through 1 from the INFIBUS are stored in the storage address 

register and applied to decoder logic that selects 1 of 64 possible X-dri ver 

lines and 1 of 64 possible Y-driver lines in the memory stack unique for the 

decoded address. 

SID Circuit Card 

The SID circuit card contains all data transfer logic consisting of the sense 

amplifiers and inhibit drivers, the data register, data gates, as well as the line 

drivers and receivers. The data register circuits receive data from the 

INFIBUS during write operations, and from core during read operations. In a 

write operation, data coming from the INFIBUS is loaded into the data register 

and then written into the addressed core location during the write half of the 
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storage cycle. In a read operation, data that is destructively read out of a core 

location during the read half of the storage cycle, is loaded into the data register 

to be restored into the same core location by writing it back during the write 

half of the storage cycle. 

INSTALLATION CONSIDERATIONS 

The SUE model 3310 Magnetic Core Memory Module can be plugged into any 

three consecutive INFIBUS slots. However, in stacked, multi-chassis SUE 

configurations, memory modules should be plugged into the INFIBUS in locations 

that assure maximum air flow. 

After selecting the most favorable location on the INFIBUS, code the TAG and 

EXY circuit cards for the address and modes of operation desired by installing 

jumper wires as shown in table 1. Then refer to table 2 and check that all 

timing and configuration jumpers are properly installed as shown in the table. 

NOTE 

For location of jumper terminals refer to 
TAG Assembly Drawing sheet 1 and EXY 
Assembly Drawing sheet 1. 

Finally referencing the SID circuit card identification tag check that it is a 

2001002155-3 configuration. 

After installing and checking all jumper connections install the three memory 

circuit cards into three consecutive INFIBL'S slots as defined earlier and 

interconnect the free edge of the circuit cards using the ICM. 
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6 

Table 1. Model 3310 Memoi:,y_ Address and Mode Jumpers 

TAG Circuit Card EXY Circuit Card 

Address 
Or Mode 

Remove Install Remove Install 

ADDRESS 

0-4K 

4-8K 

8-12K 

12-16K 

16-20K 

20-24K 

24-28K 

28-32K 

GENERAL 

MODE 

Jumpers* 

E201-E208 

E203-E210 

E201-E208 and 
E203-E210 

E206-E213 

E201-E208 and 
E206-E213 

E203-E210 and 
E206-E213 

E201-E208, 
E203-E210, and 
E206-E213 

INTERLOCK J4-2 to J4-3 

OVERLAP J4-3 to J4-1 

INTERLEAVE E202 to E209 
(2nd memory only) 

Jumpers** 

J2A5 to J2B5 
J2A6 to J2B6 
J2A7 o J2B7 

~-

•• 
J2A5 to J2B5 
J2A6 to J2B6 
J2A7 to J2B7 

E141-El42 

Jumpers* Jumpers** 

J4-3 to J4-l J3-l to J3-2 J2-l to J2-2 

J4-2 to ,J4-3 

J2A4 to J2B4 J2-l to J2-2 J3-2 to J3-3 

J4-3 to J4-1 J4-2 to J4-3 

BLIND 

30-32K 

31-32K 

J3-1 to J3-2 

*If th~y exist 
**If not present 

J2Al to J2Bl 

J3-1 to J3-2 
J2Al to J2Bl 
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Table 2. Model 3310 Memory Timing and Configuration Jumpers 

Jumpers Installed 

E34 to E24 

E35 to E9 

E36 to E17 

E47 to E87 

E48 to E2 

E55 to E73 

E67 to E9 

E71 to El31 

E72 to E82 

El41 to El42 

J5-l to J5-2 

J2A5 to J2B5 

J2A6 to J2B6 

J2A7 to J2B7 

E201 to E208 

E202 to E209(l) 

* (2) 

E204 to E211 

E205 to E212 

* (2) 

E207 to E214 

TAG Circuit Card 

Jumpers Removed 

J2A2 to J2B2 

J2A3 to J2B3 

J2A4 to J2B4 

J5-2 to J5-3 

NOTES (1) Not installed on second TAG circuit card if interleaving mode. 

(2) Jumpers between E203 to E210 and E206 to E213 dependent 
upon module address. Reference table 1 for double check. 
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LOGIC DESCRIPTION 

Figure 2 is a detailed block diagram of the SUE 3310 Magnetic Core Memory . 

Module that corresponds directly with the logic diagrams and their descriptions. 

The number in the upper left-hand corner of each block refers to the logic 

diagram sheet number where the corresponding logic is located •. Logic descrip­

tions and key source logic definitions are contained on the sheet preceding each 

logic diagram. 

DRAWINGS AND PARTS LISTS 

SUE 3310 memory module assembly drawings, logic diagram.s, and parts lists 

are collected in the following pages in the order listed below. 

Title Drawing Number Sheets 

SUE 3310 Timing and Gating (TAG) Circuit 
Card Assembly 2001002273 1 

SUE 3310 Timing and Gating (TAG) Logic 
Diagram LD2001002273 1 thru 6 

SUE 3310 Memory Electronics and XY Matrix 
(EXY) Circuit Card Assembly 2001002219-2 1 

SUE 3310 Memory Electronics and XY Matrix 
(EXY) Logic Diagram LD2001002219-2 1thru10 

SUE 3310 Sense, Inhibit Data (SID) Circuit 
Card Assembly 2001002155 1 

SUE 3310 Sense, Inhibit Data (SID) Logic 
Diagram LD2001002155 1 thru 5 

SUE 3310 Timing and Gating (TAG) Parts List PL2001002273 3, 4, 6, 8 

SUE 3310 Memory Electronics and XY Matrix 
(EXY) Parts List PL2001002219-2 4 and 5 

SUE 3310 Sense, Inhibit Data (SID) Parts List PL2001002155 8 thru 10 
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SUE 3310 Timing and Gating (TAG) Circuit Card Assembly 
2001002273, Rev. D, Sheet 1 
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Non:s: UNU:ss OTHERWllE SPECIFIED 

1. Al.L RESISTORS ARE IN OHMS, :t2%, J/4W, 

2. AJ.L NON-POI.ARIZ Im CAPACITORS ARE o.rnr. •80%, 
-201'. sov. 

3. ALL Pot.ARIZ ED C'APAC"TTORS ARI-: 33UF, :t20't, JOV, 

4, INTEGRATED CIRctnT PACKAGE TYPJo: DESIGNATORS 
ARE ABBREVIATED, FOR C'OMPl.1-:TE PART NUMHER 
SEE PARTS l.IST (Ht.:Ft:nt:NcE LIST ON DRAWING 
ijQ01t100200). 

5. INTEGRATED CIRCllJT PACKAGE POWJ::R l>INS AHt:: 
(8 l'lN ICP) PIN 4 OV, PIN IJ 1 5V• fl4 PIN IC!') PIN 7 OV, 
PIN 14 • 5V, EXCEPT llflA.7723393 (U13), PIN 7 OV, 
PIN 12 • ISV: (16 PIN IC'I') PIN 8 OV, PIN 16 • 5V, 
EXCEPT BDR, PIN 7 AND K OV, PIN 16 •SV AND T"IS, 
PIN 12 OV, PIN 5 • SV, 

• SV CONNECTOR PINS ARE: Pl-A21:1. A29, A51, 
828, 829, 851. 

O\' CONNJo:CTOR PINS A.Rt:: Pl-Al, A2, AlS, A40, A54,A55, 
Rl, B2, HIS, IWO, R54, R55; JJ.-Al, A2, A4, Al8, Alm, A22, 
A24, A26, A28, A30, A32, ASO, A52, Ai'iS, Jl-81, 82, 84, 
nu~. n20, 822, R24, 826, B28, 830, B32, B.'iO, 852, 854, 855, 

· SVA c''ONNH'TOR l'INS ARE: Pl-A16, Bl6, 

• 15V CUNNI-.:C'TOR PINS ARE: Pl-A3, A4, 83, 84; Jl-A31, 

- 15\' CONNECTOR PINS A.Rt:: Pl-AS2, A53, ll52, 853, 

ALL TTh-HNG JUMPERS FOR 2001002273-1 AND -2 C"ONFIGl'RATIONS 
ARE IDt:NTIC'Al. EXCEPT AS SHOWN IN TAHJ.t: I. 

12. 0 DENOTES COMMON SIGNAi.. 
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CURRENT SOURCE VOLTAGE REGULATOR (TAG LD Sheet 2) 

The current source voltage regulator (VCS regulator) controls a bus voltage at pin Jl-A3 for the X and Y driver 

currents on the EXY circuit card. The X and Y driver currents are proportional to the VCS voltage which niust 

track temperature at a rate of minus I volt per 25°c in order to assure proper memory operation. Regulation 

and temperature compensation are assured by a differential amplifier in the Ul3 integrated voltage regulator 

(on the TAG board) and a thermistor mounted to the core plane (on the EXY board), 

The Ul3 Integrated voltage regulator drives a PNP pass transistor Ql that receives its upstream voltage from 

the +15 volt supply and provides the regulated VCS output voltage at Jl-A3. The differential amplifier within Ul3 

compares the voltage fed back from the output (through R3) into pin 4 to a reference voltage (controlled by R5) 

at pin 5, When R5 is set so that 5 volts exists at pin 5, the voltage at pin 4 is driven to 5 volts by the regulator 

_circuit. When properly set, a 4 milliamperes divider current through the 1. 24K ohm resister R4 maintains the 

proper value for conversion of the thermistor resistive variations into voltage changes to maintain a steady, 

regulated output voltage at VCS. Potentiometer R5, therefore, sets the required temperature compensation and 

R3 sets the center operating voltage for VCS independent of temperature compensation. For normal operation, 

R3 Is set so that VCS is IO volts at 25°c operating temperature of the memory stack. For test purposes, R3 can 

be varied to explore the operating limits of memory. 

The current source voltage regulator also contains short circuit and saturation protection provided by CRl, CR2, 

and Rl5. 

KEY SOURCE LOGIC DEFINITIONS 

TMRL Thermistor output return from core stack. 

vcs Regulated X and Y current driver voltage to EXY board. 
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MODULE SELECTION AND ADDRESS RECOGNITION (TAG, LD Sheet 3) 

Memory cycle initiation for a memory bank can only occur when the memory-bank address portion of the 

memory address from the INFIBUS matches exactly that address patched into the TAG board by address recogni­

tion jumpers E201 through E214. By jumpering these TAG-board connections, as shown in Table II of TAG logic 

drawing sheet 3, each 3310 memory module is assigned a specific memory bank address of 0-4K, 4-BK, 8-12K, 

12-16K, 16-20K, 20-24K, 24-28K, or 28-32K. When all jumpers are installed (i.e. E201 through E207 are 

jumpered to E208 through E214 respectively) the assigned memory bank address Is 0,-4K. When the jumper 

between E201 and E208 (jumper number 1) is removed, address bit 13 is always asserted so that the memory 

bank address is 4-SK. Asserting the 14 bit only selects a memory bank address of 8-12K and so on per table II. 

Bit 1 is used for odd/even bank assignment when interleaving (see Interleaving Mode), Bits 16 and 17 are always 

negated (i.e. jumpers 4 and 5 are always installed), 

Jumper connector J2 is used to activate the memory-bank address recognition logic (U19 and U39) to be used by 

the memory module (i.e. bits 14 and 15 are used for SK modules while bits 13, 14, and 15 are used for 4K 

module addressing) and to enable memory blinding logic. Table II and boxed notes on TAG logic drawing sheet :i 

identify the various jumper configurations for interleaving and memory blinding. 

Memory Blinding 

Address FOOo 16 through FFFF16 are reserved on SUE systems to uniquely identify the various I/O controllers 

and system hardware registers that are directly addressable, This 2K word address space is larger than 

normally required. Therefore, SUE I/O controllers and system modules are assigned device addresses in the 

range FB00 16 through FFFF16, leaving F00016 through F7FF16 for customer use as memory space or addressing 

for custom modules, 

Since it is possible for memory modules to recognize this 2K word address block, logic (C2H) is provided on 

each memory module to blind the memory to these addresses, U28 is removed from 4K (3:llO) memory modules. 

Blinding logic is not provided on 4K (3310) memory modules since half of the module would be blocked from use. 

U blinding is desirable (on a 32K memory system), the last 8K (24-32K) of memory should be provided by an 8K 

(3312) memory module. 

Interleave Mode 

Two 3310 memory modules can be made to operate in interleave mode by adding jumpers to thl' TAG board. In 

interleave mode one memory responds to even addresses and the other responds to odd memory addresses. 

Interleaving between two 3310 memories is enabled by jumpering J2-A4 to J2-B4 on both TAG boards and on the 

first TAG board only (closest to the processor on the INFIBUS) jumpering E202 to E209. This enables inter­

leaving logic and assigns an even address to the first memory bank and odd address to the second memory bank 

respectively. 

It is also necessary when initiating interleave mode to remov•.' the jumper from J2-2 to ,J2-l and install a jump<'r 

from J:l-2 to J3-3 on both EXY circuit boards in the two memories. This interchanges address bits I and 13 to 

implement odd and even memory addressing of the two memory modules. In addition the two memory modules 

should be configured for overlap mode if interleaving is to Ix> used. 
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MODULE SELECTION AND ADDRESS RECOGNITION (TAG, LD Sheet 3) (continued) 

Overlap Mode 

Overlap mode allows two memory modules to be operated nearly simultaneously within the same system by 

accepting the next cycle in one. memory before the current cycle is completed in the other memory. This 

configuration minimizes the time required on the INFIBUS for communication between a master module and 

memory. 

Overlapping mode is enabled by removing a jumper between J4-1 and J4-3 and adding a jumper between J4-2 and 

J4-3 on both memory modules. This negates HLDA-N releasing HOLD on the INFIBUS allowing the second 

memory module to be accessed during a memory cycle on the first memory module. 

Interlock Mode 

The interlock mode Inhibits the overlap mode so that a new memory cycle cannot begin in any memory module 

until the current cycle is completed. 

Interlock mode is implemented by removing a jumper from J4-2 to J4-3 and installing a jumper from J4-1 to 

J4-3 thereby asserting HOLD on the INFIBUS during any memory cycle. 

ABOO-N, ABOl-N 
ABll-N thru AB15-N, 
AB16-N, AB17-N 

AR13-N, AR14-N 

BUSY-N 

CLWS-P, CLWR-N 

CYCS-P, CYCR-N 

HLDA-N 

HCYC-N, HCYC-P 

MCLR-P, MRST-N 

MCEH-P, MCEL-P 

MPLX-N 

RMWS-P, Hl\l\\'H-N 

STHA-P 

RITA-P 

KEY SOURCE LOGIC DEFINITIONS 

Address Bit 00 through 17 Input (Negative) 

Address Register Output Bit 13 and 14 (Negative) 

Busy Flip-Flop Output (Negative) 

Clear Write Register Set Output (Positive) 
Clear Write Register Reset Output (Negative) 

Cycle Initiate Register Set Output (Positive) 
Cycle Initiate Hegister Heset Output (Negative) 

Memory Disable Advanced (Negative) 

Head Modify Write Command (Negative) 
Head Modify Write Command (Positive) 

Master Clear Input (Positive) 
Master Reset of all Control Flip-Flops.(Negative) 

Select Right Byte (Positive) 
Select Left Byte (Positi\'e) 

l\lultlplex Order (Negative) 

Head l\lodify Write Hegister Output (Positive) 
Read l\lodify \\'rite Register Output (Negative) 

Strobe Advanced (Positive) 

Hite Command Advanced (Positive) 
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M B2002001379-1 SUE 3310 

READ/WRITE OPERATION CONTROL (TAG LD Sheet 4) 

Read/Write flip-flop U60 determines whether a read or write operation ls to he performed. When the flip-flop 

is set, Its. reset output brings up the Write Phase term, WRPH-P. When the flip-flop is reset, its set output 

brings up the Read Phase term, RDPH-P. During the write portion of the Clear/Write operation, the U60 

Read/Write Phase flip-flop ls reset, causing term WRPH- P to go true. 

Terms MJ\IIBS-P, MEMA-N and MEMB-N, the Memory Busy indicator signals, are generated by the Memory 

Busy S-R latch. 

"'erm RMWH-N faise enables the Write Hestart OR gate U57, via the Full Cycle AND gate, to bring up term 

WRST-P at DL2-130 (E90) time. 

LDRP-N 

MEMA-N, MEMB-N, 
MMBS-P 

RDPH-P 

UNDF-N 

WRIH-N 

WRPH-P 

WRST-P 

KEY SOUHCE LOGIC DEFINITIONS 

Load Register Pulse 

Memory Busy Status Signals 

Read Phase Term 

Undefined Mode Status Signal 

Write Phase Restart Inhibit 

Write Phase Term 

Write Hestart Signal 
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E66 READ/\\'RtTI' 
DLJ-12.5 (E4)•0------------------'d 

s 

r-----------------------1----"H::'.E'.:AD::_.:_Pff:::AS=E------------ RDPH-P 

ISt:E TARI.E I} .. , 
1 

HLDA-N 

BUSY-N ----1--1--~s.o l>---.....J 
5 U'!I 

3 CYCS-P 

DL2-l:I {E91) 
[43 

i:68 
DL2-104 'E82) s 

3 RMWS-P 

(E52) 
E44 

3 MRST-N 

3 MCLR-P 

DLl-62.5 (El2) 
E63 

3 RITA-P 

3 CYCR-N 

t:46 
(£32) 

DLI-187. 5 ( t-; 1710-t:-'2-t--t--+~IO'"L"~:!.; _./ 
5 

12 

(~F.F T~nu: ll.()-'E~'72'-+-+------------------

5,6 

WRITE PHASE 
'~'--<1>-----1---==-:.=:.::....-----------WRPH-P 

5,6 

, )'._.,,_. _________ ..:_J:;_l-~MMRS-P 

10 

(EXY-J->2) 

------- MEMA-N 

WRITF IHcSTART 

f/F 

R!\fW - ABORT 

F/F 

3 

\\RITt. HE~TAHT r.>;Hl!l!T 
~-~- ·----1----1---=:.:_c~------ ',\.Hlll-:\ 

3 RMWR-N ---J:-.i--------------'-J-·~ \\ HlTl !U:STAHT ,_ _____ _,__ _____________ 1\-HST-!' 
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TIMING CIRCUITS (TAG LD Sheet 5) 

Term CYCS-P passes through delay lines DLl and DL2. The time signals of the two delay lines are used for the 

precise timing of the various operational mode control circuits. The· above sequence of events occurs twice for 

every storage cycle. 

Term CLWK-N false, enables the U23 AND-gates to bring up the left and right data out strobe terms SDHI-N 

and SDLO-N. Term RMWR-N false, enables the U59 AND/OR-gate combination to bring up Pulse Width, and 

starts via OR gate U33, the timing strobe terms of delay lines DLl and DL2. 

The 237. 5 nanosecond timing pulse from the DLl delay line, term DLl-237. 5 (E9), starts delay line DL2. The 

104 nanosecond timing pulse from the DL2 delay line, term DL2-104 (E82), enables the Full Cycle AND-gate 

(TAG LD sheet 4) to bring up term WRST-P. Term WRST-P once more brings up the Pulse Width signal, which 

successively starts delay lines DLl and DL2. After this second time through the DL1/DL2 timing network 

however, the timing pulses cease to be generated until another STRB strobe signal is received. 

ACKS-N 

SDHI-N 

SDLO-N 

Acknowledge Signal 

Data Out Left Byte 

Data Out Right Byte 

KEY SOURCE LOGIC' DEFINITIONS 

Dec 74 



SUE 3310 MB2002001379-1 

-------------------(E65) 

J Bl!SY-N------!"t 

3 HU>A-N------!.!.t-'\ 
3 C'Ye&-J'------"'I _/ 

WHITE H[START ----'-"l 
WRST-1'----4---"1 

\\'HIT~~~~~;vRT._ __ 4_./ 
4 wnm.y.;-----<...-1---~ 

4 Rlll'll-l'-~-1---1-~==="----"'r~ 

.1 !TWS- I' --l-+--+--'-'-~-----------+-4--

. 5\ 

H25 
:10-0 

E25 

(E3'1) 

~------(E42) 

(E63) 
(EJ9) 

(i:A4) 

ESJ £51 if:IM) 

1:;52 

!E64) 

l'.:29 

E2'T 

(t:46) 

(1':401 

DONE DRl\'ER 
b"-..... ------------'---'-~-------ACKS-N 

E:l5 
ISf:E T,<\f:\Lf llc>-+-+--;1-------~'"-i 

I 

\1ASn II Cl t ,\n 
.l \1R."T- y.; -·--.... -+.+--+-----; 

;J CLWH- N-_.:..'"__:":_+--l---l--+------------+.-'-
3 '.\ll'LX-N--'H'-.'\_!"T:_l~-!--1--!----------------'-/-

l ~ 

3 H\IW~-P'----14-+-+-------------------_J 
3 IO!Wfl-', -----1-

!H'Yt'- I'------+--!--+-------------------·---···-

_JI [-,J 
H 1 j 

--. 
'" 

,., 

3 

J -Hl!:I SDih-N 

(S~P2) 

l--t.) 

Jl-Al9 
X>--+-----lSDHl-to 

(SID-1'2) 

--------11:.ti"l 

d·.59) 

Ol T 

i.1GSS 

HJ7 

,,, 

-------- tH.I) 

SUE 3310 Timing and Gating (TAG) Logic Diagram 
LD2001002273, Rev. D, Sheet 5 of 6 

Dec 74 



MB2002001379-1 SUE 3310 

DATA TRANSFER CONTROL (TAG LD Sheet 6) 

Term CLWR-P negated, enables the U22 AND-gates to bring up the left and right sense amplifier strobe terms 

SASH-N and SASL-N. The data out and sense amplifier strobe terms are all control signals to the EXY circuits. 

Terms MCEH-P and MCEL-P asserted prevent the bringing up of the SASL-N and SASH-N sense amplifier 

strobe terms. Terms SASL-N and SASH-N would, if activated, enable the sense. amplifiers or the SID circuit 

card. 

Term WRPH-P sets the Inhibit Timing latch U31, asserting term INHH-N. At the same time WRPH-P sets the 

Y-Current Write Timing flip-flop (one half of U61) to a~sert YCRS-N, and 50 nanoseconds later sets the X-Current 

flip-flop (the other half of U61) to assert WHTR-N. The WHTH-N signal controls the X-current switches on the 

EXY circuit card and the YCRS-N signal controls the Y-current switches on the EXY circuit card. 

DRRH-N 

DRRL-N 

FRTR-N 

INHR-N 

LDRH-N 

LDRL-N 

SASH-N 

SASL-N 

SHTH-N 

WRTR-N 

YCRS-N 

KEY SOURCE LOGIC DEFINITIONS 

Data Hegister Heset Left Byte Strobe 

Data Hegister Heset Hight Byte Strobe 

First Head Timing Pulse 

Inhibit Timing Pulse 

Load Data Register Left Byte 

Load Data llegister Right Byte 

Sense Amp Strobe Right Byt<' 

Sense Amp Strobe Left Byte 

Second Read Timing Pulse 

Write Timing Pulse 

Y Common Head Only 
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NOTES: 

l. ALL R~SJSTORS ARE IN OHMS, • 21~, l/4W. 

2. ALL NON-POLARIU.:o CAPACITORS ARE 0,lUF, +80%, 
-20'ii, 5()V, 

~. ALL POt,ARIZED CAPACITORS ARE IN MICROFARADS, 
• 201,, 

4. 

5. 

6. 

7. 

~ 1 

2 

13. 

ALI, rnom:s ARE 8001100001. 

Al,L TRANSISTORS ARE 8001200016. 

INTEGRATED cmCUIT PACKAGE TYPE DESIGNATIONS 
ARE ABBREVlATED, FOR COMPLETE PART NUMBER 

SE!:: PARTS L~T. (REFERENCE LIST ON DRAWING 
8001800200.) 

INTEGRATED CIRCUIT P"'C1'AGE POWEP PINS ARE: 
(8 PIN ICPl PIN 4 OV, PIN 8 +5V; (14 PIN JCP) PIN 7 OV, 
PIN 14 +SV; (16 PIN ICP) PIN 8 OV, PIN 16 • SV, EXCEPT\ 

BDRPIN7AND80V, PIN16•5V, T75PINS•SV, ' 
PIN 12 OV, P325 PIN 8 OV, P[N 9 •SV, PIN 16 • lSV. 

•5\' CONNl':CTOR PINS ARE: Pl-A28, A29, 828, 829, 

OV CONNECTOR PINS ARE: Pl-Al, A2, A.15, A40, AS4, 
ASS, 81, 82, 815, IMO, J!54, 855; Jl-Al, A2, A4, Al8, 
A20, A22, A24, A26, A28, A30, A32, A50, A52, A54, ASI, 
81, 82, 84, 818, 820, 822, 824, 826, 828, 830, B.12, 
MO, BS2, 854, 855. 

• 15\' CONNt:CTOR PINS ARE: Pl-A3, A4, 83, 84. 

ll."J:l 1:.; A TBl\1 Hl::SIBTO!l H.All sr:n 
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ADDRESS RECEIVERS AND X-Y LINE DECODING (EXY LD Sheet 2) 

Memory address bits ABOl-N through AB12-N are decoded by this logic to select the X-Y common and diode end 

drive lines. The address bits are received from the INFIBUS ln sets of four by receiver/driver integrated 

circuit logic U15, Ul6, and U19 respectively. The receiver/driver logic inverts the memory address bits that 

then set or reset corresponding flip-flops in the U12, US, and UIS (if not inhibited by memory busy MMBS-P). 

The flip-flops hold the memory address received from the INFIBUS until memory busy MMBS-P releases them 

to accept a new set of address bits from the receiver/driver logic. It is also the function of the flip-flop logic 

in U12, U8, and U18 to act as hexadecimal to octal converter logic (i, e. four memory address bits are converted 

to three address register bits). Each set of three address register bits is decoded by U3, U4, U20 and U21 to 

select one of eight Y-common end lines (DYCO-N through DYC7-N), Y-diode end lines (DYDO-N through DYD7-N), 

X-diode end lines (DXDO-N through DXD7-N), and X-common end lines (DXCO-N through DXC7-N). Each of the 

address decode logic integrated circuits U3, U4, U20, and U21 perform an octal to decimal conversion to select 

one of eight lines from three binary address bits. 

The address decode circuits U3, U4, and U20 are always enabled (pin D held at 0 volts). U21 is controlled by 

address register bit AR13-P from the TAG circuit card that is held at O volts by a jumper between E141 and 

El42 so that U21 is enabled allowing ARlO-P through AR12-P to be decoded into one of the X-common diode 

lines DXCO-N through DXC7-N. 

AROl-P thru AR12-P 

DXCO-N thru DXC7-N 

DXDO-N thru DXD7-N 

DYCO-N thru DYC7-N 

DYDO-N thru DYD7-N 

KEY SOURCE WGIC DEFINITIONS 

Memory Address register bits 01 through 12 (Positive) 

Decoded Line 0 through 7 for X Common end (Negative) 

Decoded Line O through 7 for X Diode end (Negative) 

Decoded Line 0 through 7 for Y Common end (Negative) 

Decoded Line 0 through 7 for Y Diode end (Negative) 
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Y-READ AND WRITE CURRENT SOURCE (EXY LD Sheet 3) 

At the same time that memory address decoding is performed the proper·Y-read or write curre;1t source is 

enabled by either YCRA-P or FHDA-P into current source enabling gates in U13. The selected U13 gate draws 

current through the primary of the 2 to 1 ratio (10 turn to 5 turn) transformer from VCS which dri\•es twice the 

current in the secondary through the current source transistor QI or Q2. The resultant current flow through the 

current source transistor is approximately 350 milliamperes. The 150-ohm pull-up resistor {R20 or R21) to 

+15 volts supplies another 70 milliamperes of drive current and also assures 15 volts {for the Y-write current 

source) can be maintained as the driving voltage regardless of the value of VCS. The current source transistor 

collector is a high impedance drive source that minimizes the affect of slight impedance variations among the 

64 Y-drlve lines • 

. The second 2 to 1 ratio {30 turn to 15 turn) transformer and its associated logic in the Y-read current source 

circuitry adds a 5-volt pulse to the 15 volts DC source voltage for the switching logic (EXY LD sheet 4). This 

momentary increase in the source voltage provides faster switching of the read current source to the drive lines 

shortening the read cycle time. 

The purpose of the 430 ohm (Hl9) in the Y-write current source and 68 ohm (H18) in the Y-read current source 

circuits is to provide damping .of the source current to remove some of the inherent ringing at initial turn-on of 

the current source drivers. The Y-write current source circuit tends to he slightly more linear and therefore 

requires less damping (i, e. the 4:10 ohm rather than 68 ohm resistor). 

The collectors of the current source transistors QI and Q2 through CH18 and CH19 respectively are clamped to 

approximately 1-1/2 volts below the ; 15 \'Olt DC sources to avoid saturation. The 1-1/2 volt drop is across 

CR20, CR21, and CH:ll located in the X-read and write current source circuitry (EXY LD sheet 6). 

Dec 74 



SUE 3310 

Y - WRITI:; TIMING 

4 YCRA-P ------e--.:..+-r---

L - • -_J 
16 

Rll 
47 CH~2 

CR23 

I 
L.--------' 

R17 
2K 

Q2 

Y - WRITE C'URRENT SOURCE 

R20 
150 
2W 

d1 

y - R[AD C'UFIRENT sonin: 

MB2002001379-1 

C'Rl9 

C'R18 

SUE 3310 Memory Electronics and XY Matrix (EXY) Logic Diagram 
LD2001002219-2, Rev. B, Sheet 3 of 10 

Dec 74 



MB2002001379-1 SUE 3310 

Y-CURRENT DRIVE SWITCHING (EXY LD Sheet 4) 

Common End Line Switching 

After memory address bits ABOI-N through AB04-N are decoded to select one Y-drive common end line DYCO-N 

through DYC7-N (EXY LD sheet 2) the asserted line enables either the read or write memory drive switching 

gate in IC Ul, U2, U5 or U9. Selection of the read or write gate is controlled by Y-write timing pulse YCRS-N 

and Y-read timing pulse FRTR-N both originating on the TAG circuit card. When the read or write memory 

drive switching gate is enabled, it turns on one memory drive transistor within that IC thereby connecting Y-read 

or write current source circuit to the Y-matrix common end line YDCO through YDC7 associated with the 

selected current drive switching logic. There are two current flow paths associated with each Y drive common 

end line DYCO-N through DYC7-N (one for read cycle and one for write cycle). Current flow is discussed under 

a separate paragraph in this logic description. 

Diode End Line Switching 

After memory address bits AB05-N through ABOB-N are decoded to select one Y-clrive diode end line DYDO-N 

through DYD7-N (EXY LD sheet 2) the asserted line enables either the read or write memory drive switching 

gate in IN U6, U7, UlO, or Ull. Selection of the read or write gate is controlled by Y-write timing pulse 

YCRS-N and Y-read timing pulse FRTR-N both originating on the TAG circuit card. When the read or write 

memory drive switching gate is enabled, it turns on one memory drive transistor within that IC thereby 

connecting to the Y-matrix diode end line YDDO through YDD7 or YDRO through YDR7 associated with the 

selected current drive switching logic; As with the Y-drive common end lines DCYO-N through DYC7-N, there 

are two current flow paths associated with the Y-drive diode end lines. 

Current Flow for Y-Drive Lines 

For this discussion, reference the drawing of a P325 IC, EXY LD sheets 4 and 8 and asswne a read cycle 

followed by a unite cycle where memory address decoding logic bus selected DYD4-N and DYC2-N diode and 

common end lines respectively, 

Y-read timing pulse FHTR-N with DYU4-N and DYC2-N respectively enables UlO memory drive switching 

gate Al and U9 memory drive switching gate nl. This causes current to flow from the Y-read current source 

circuit into pin 1 of UIO, through the Al nu·mory drl\e transistor to pin 2 and out through the Y-diode end line 

YDD4, Current flows through the cores associated with Y-matrix line· Y36 to YUC2 where it enters U9 at pin 7 

and passes through the ul memory drive transistor to pin 8 ground thus completing the circuit. 

When Y-write timing pulse YCHS-N is asserted (DYD4-N and DYC2-N asserted also) U9 memory drive switching 

gate Al and UlO memory drive switching gate n1 are enabled. This causes current to flow from the Y-write 

current source circuit into pin I of U9, through the Al ml•mory drive transistor to pin 2 an~ through blocking 

diode CRH to the YDC2 common line. Current flows through Y-matrix line Y36 and associated cores to YDR4 

(the diode end return line) to pin 7 of UlO through the B1 memory drive transistor to ground to complete the 

circuit. The current flow path for a write cycle is simply the reverse of that for a read cycle. 

KEY SOURCE LOGIC DEFINITIONS 

FRDA-P First Read Timing Inverted (Positive) 

YCRA-P First Write Timing Inverted (Positive) 

YCRB-N First Write Timing Buffered (Negative) 

YDCO thru YDC7 Y common-end Line O through 7 

YDDO thru YDD7 Y Diode and Drive Line 0 through 7 

YDRl thru YDR7 Y diode end Received Line 0 through 7 P325 Integrated Circuit-Memory Drivers 
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X-CURRENT DRIVE SWITCHING (EXY LD Sheet 5) 

Diode-End Line Switching 

SUE 3310 

After memory address bits AB05-N through AB08-N and AH09-N are decoded to select one X-drive diode end 

line DXDO-N through DXD7-N (EXY LD sheet 2) the asserted line enables either the read or write memory drive 

switching gate in IC U28, U29, U32, or U33, Selection of the read or write gate is controlled by X-wrlte timing 

pulse YCRB-N and X-read timing pulse SRTR-N (delayed second pulse) both originating on the TAG circuit card. 

When the read or write memory drive switching gate is enabled, it turns on one memory drive transistor within 

that IC thereby connecting the X-read or write current source circuit to the X-matrix diode end line XDDO through 

XDD7 or XDRD through XDR7 associated with the selected current drive switching logic. There are two current 

flow paths associated with the X-drive diode end lines,_ one for read and one for write. 

"The read timing pulse is delayed (approximately 100 nanoseconds after assertion of Y-timing pulse) to assure the 

Y-read or write current source has settled down and there are no spurious spikes that could cross-talk with X-drlve 

lines during core selection to address an unaddressed core, It also minimizes the Initial load and resulting 

current surge that would be placed on VCS If both X and Y current source circuits were enabled simultaneously, 

current Flow for X-Drive Logic 

Current flow for X-drlve lines is discussed after the X-common line switching logic description for EXY 

LD sheet 7. 

SRDA-P 

SRDB-N 

XDDO thru XDD7 

XlJRO thru XDRI 

KEY SOUI{CE WGIC DEFINITIONS 

Second Read Timing Inverted (Positive) 

Second Read Timing Buffered (Negative) 

X Diode-end Drive Line O through 7 

X Diode-end Heceive Line 0 through 7 
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X-READ AND WRITE CURRENT SOURCE (EXY LD Sheet 6) 

The X-read current source circuitry is turned on approximately 110 nanoseconds after the Y-read current source 

and drive line decoding logic by SRDA-P. The X-write current source circuitry is turned on by the second write 

timing pulse WRTA-P approximately 50 nanoseconds after the Y-write current source, X- and Y-diode end drivers, 

and Y-common end driver logic, This delay in both X-current source circuitry allows the direct inductance from 

the Y drive lines into sense lines to decay before the X current source appears to select specific cores in memory. 

The selected U25 current source enabling gate draws current through the primary of the 2 to 1 ratio (10 turn to 

5 turn) transformer from VCS which drives twice the current in the secondary through the current source tran­

sistor Q3 or Q4. The resultant current flow through the current source transistor is approximately 350 milli­

amperes. The 150-ohm pull-up resistor (R29 or R30) to + 15 volts supplies another 70 milliamperes of drive 

current and also assures 15 volts (for the X-write current source) can be maintained as the driving voltage 

regardless of the value of the VCS. The current source transistor collector is a high impedance drive source 

that minimizes the affect of slight impedance variations among the 64 X-drive lines. 

The second 2 to 1 ratio (30 turn to 15 turn) transformer and its associated logic in the X-read current source 

circuitry adds a 5-volt pulse to the 15 volts DC source voltage for the switching logic (EXY LD sheets 5 and 7). 

This momentary increase in the source voltage provides faster switching of the read current source to the drive 

lines shortening the read cycle time. 

The purpose of the 430 ohm resistor (R28) in the X-write current source and 150 ohm resistor (R27) in the X-read 

current source circuits is to provide damping of the source current to remove some of the inherent ringing at initial 

turn-on of the current source drivers. The X-write current source circuit tends to be slightly more linear and 

therefore requires less damping (l. e. the 430 ohm rather than 150 ohm resistor), 

The collectors of the current source transistors Q:l and Q4 through CR29 and CR30 respectively are clamped to 

approximately 1-1/2 volts below the +15 volt DC sources to avoid saturation. The 1-1/2 volts drop is across 

CR20, CR21, and CR31 that provide clamping for both the X and Y current source circuitry. 
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X-CURRENT DRIVE SWITCHING (EXY LD Sheet 7) 

Common End Line Switching 

After memory address bits AB09-N through AB12-N are decoded to select one X-drive common end line 

DXCO-N through DXC7:-N (EXY LD sheet 2), the asserted line enable·s either the read or write memory drive· 

switching gate In IC U26, U23, U30, and U34. Selection of the read or write gate Is controlled by X-write 

timing pulse WRTR-N (delayed second pulse) and X-read timing pulse SRDB-N (delayed second pulse) both 

originating on the TAG circuit card. When the read or write memory drive switching gate is enabled, it turns 

on one memory drive transistor within that IC thereby connecting the X-read or write current source circuit to 

the X-matrix common end line XDCO through XDC7 associated with the selected current drive switching logic. 

There are two current flow paths associated with each X-drive common end line DXCO-N through DXC7-N (one 

for read cycle and one for write cycle). Current flow is discussed under a separate paragraph in this logic 

description, 

The read and write timing pulses are delayed (approximately 100 nanoseconds after assertion of Y-timing pulse) 

to assure the Y-read or write current source has settled down and there are no spurious spikes that could cross­

talk with X-drlve lines during core selection to address an unaddressed core, It also minimizes the initial load 

and resulting current surge that would be placed on VCS If both X and Y current source circuites were enabled 

simultaneously. 

Current Flow for X-Drlve Lines 

For this discussion, reference the drawing of a P325 IC, EXY LD sheets 5, 7, and 9 and assume a read cycle 

followed by a write cycle where memory address decoding logic has selected DXD4-N and DXC2-N diode and 

common end lines respectively. 

X-read timing pulses SRTR-N and snpn-N with DXD4-N and DXC2-N respectively enables U 29 memory drive 

switching gate Al and U23 memory drive switching gate Bl. This causes current to flow from the X-read current 

source circuit into pin 1 of U29, through the Al memory drive transistor to pin 2 and out through the X-diode 

end line XDD4. current flows through the cores associated with X-matrix line X66 to XDC2 where it enters U23 

at pin 7 and passes through the Bl memory drive transistor to pin 8 ground thus completing the circuit. 

When X-write timing pulses YCRB-N and WRTR-N are asserted (DXD4-N and DXC2-N asserted also) U23 

memory drive switching gate Al and U29 memory drive switching gate nl are enabled. This causes current to 

flow from the X:-write current source circuit into pin 1 of t.:23 through the Al memory drive transistor to pin 2 

and through blocking diode CR32 to the XDC2 common line. current flows through the X-matrix line X66 and 

associated cores to XDR4 (the .diode end return line) to pin 7 of U29 through the nl memory drive transistor to 

ground to complete the circuit. The current flow path for a write cycle is simply the reverse of that for a read 

cycle. 

WRTA-P 

XDCO thru XDC7 

P325 Integrated Circuit-Memory Drivers 

KEY SOCRCE LOGIC' DEFINITIONS 

Secom Write Timing Inverted (Positive) 

X Common End Line 0 through F 
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Y-MATRIX DRIVE LINES (EXY LD Sheet 8) 

The Y matrix consists of 8 diode array Integrated circuits each driving 8 lines for a total of 64 Y-drlve lines. 

Y-current drives lines YDDO through YDD7 each drive a diode array IC (i.e. 8 Y-drlve lines). The Y-common 

read/write logic (EXY W sheet 4) selects one common line YDCO through YDC8 of the 8 selected Y-drlve lines 

so that during a read/write cycle one Y-drlve line In each memory mat is selected for one unique core memory 

address. 
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SUE 3310 MB2002001379-1 



MB2002001379-1 SUE 3310 

X-MATRIX DRIVE LINES (EXY LD Sheet 9) 

The X matrix consists of 8 diode array integrated circuits each driving 8 lines for a total of 64 X-drive lines. 

X-current drive lines XDDO through XDD7 each drive a diode array IC (i.e. 8 X-drive lines). The X-common 

read/write logic (EXY LD sheet 7) selects one common line XDCO through XDC7 of the 8 selected X-drive lines 

so that during a read/write cycle one X-drive line in each memory mat is selected for one unique core memory 

address. 
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SENSE/INHIBIT LINES (EXY LD Sheet 10) 

Each mat of core memory has two sense lines serially connected to form one sense that passes through each of 

the 4096 ferrite cores. When a core In each mat is driven to a "ZERO" during a read cycle the sense line for 

that mat detects an electrical impulse if the core is driven from a "ONE'' state to a "ZERO" state. This 

induced voltage Is sent to the sense amplifier where lt is amplified and strobed to the data register. 

The inhibit current during a write cycle can flow from both ends of the sense lines (e.g. SIOO-A and SIOO-B) 

when Inhibiting driving a core to the "ONE" state if that core was in the "ZERO" state during the read cycle. 

The center line (e.g. SIOO-R) of the sense lines are brought out for inhibit current return. 

SIOO-A thru SI15-A 

SIOO-B thru Sl15-B 

SIOO-R thru Sl15-R 

SIPH-A, SIPH-B, SIPH-R 

SIPL-A, SIPL-B, SIPL-R 

KEY SOURCE LOGIC DEFINITIONS 

Sense Inhibit A, 00 through 15 

Sense Inhibit B, 00 through 15 

Sense Inhibit Return, 00 through 15 

Sense Inhibit Parity High (A, Band Return) 

Sense Inhibit Parity Low (A, B and Return) 
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MULTIPLEX LOGIC AND LINE DRIVERS/RECEIVEHS (SID LD Sheet 2) 

The multiplex circuits provide the means for data transfers in the byte mode, 

During write operations in the byte mode, INFIBUS data bits DBOO through DB07 are transferred to either the 

left or the right byte position within the addressed word. The other byte position of the word remains unchanged, 

During read operations in the byte mode, the byte located in bit positions 0 through 7 of the data word, are 

transmitted cor~espondingly over the INFIBUS. Data bits 8 through 15 are transmitted as zeros, 

Operation of the multiplex units is controlled by the following control signals: 

• General enabling term MCEL-P, 

• Left byte data enabling term LDRH-N enables, and 

• Right byte data enabling term LDH L-N. 

Terms MCEL-P and LDRH-N being active simultaneously, causes transfer of the INFIBUS right byte data to 

corresponding data register left byte positions. 

Although the multiplex capability to switch either data register byte is inherent in the circuit design, only the 

right byte to the left byte switching logic is implemented on the SID circuit card. 

Line Drivers/Receivers 

The line driver/receiver IC units UlO, l\14, U35 and ll40, collectively receive data from the data register during 

read operations and from the INFIBUS during write operations. Data received from the storage data register is 

gated out the line drivers/receivers to the INFIBUS by terms SDBl-N and SDLO-N, 

DOOA-N thru Dl5A-N 

DBOO-N thru DB15-N 

KEY LOGIC DEFINITIONS 

llata Hegistl'r Bit Out 

Data Bit (INFIBUS) 
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SENSE AMPLIFIER AND INHIBIT DRIVEH SCHEMATIC DIAGRAM (SID LD Sheet 3) 

Sense Amplifiers 

Two 2048-core sense lines are serially joined together to form an 4096-core sense line (EXY LD sheet 10). 

The sense line from each mat in memory is connected to that sense 1tmpllfler associated with each mat (SID 

LD sheet 4 and 5). When the magnetic state of a ferrite core in a mat at the address specified by the address 

regist.er changes from a logic one (ONE) state to a logic zero (ZERO) stat.e, an electrical impulse is detect.ed 

and amplified by the sense amplifif~r. Data from the sense amplifiers is strobed into the data regist.er flip-flops 

b.v SASL-N (right byte) and SASH-N (left byte signals from the TAG circuit card). Data from the sense amplifiers 

is inverted by the gating logic before being entered into the data register flip-flops, 

Inhibit Drivers 

To preserve data during read operations, the output from each data register flip-flop Is connected to an inhibit 

driver. Thus, 16 inhibit drivers are used to restore data-bit Information read from core. When information 

read from memory is to be restored, each data register flip-flop with a ZERO state operates an associated 

inhibit driver. Complement states of data register flip-flops with ZEROs enable U6, UlS, U28 and/or U36 gates 

when the INllR-N timing pulse from the TAG board is applied. When the U6, U15, U28 and/or U36 gates are 

enabled, pins E and/or K are grounded and the associates inhibit driver(s) is (are) pulsed. These inhibit drivers 

that are pulsed, produce a current through the corresponding sense-inhibit line that inhibits the writing of a ONE 

in the associated mat. 
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* VALUE TABLE I 

MODEL~ C6 R19 
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DATA REGISTEH LEFT BYTE (SID Lil Sheet 4) 

Depending upon the mode of operation, input data to the left-byte data register flip-flops is either from the sense 

amplifiers or from the INFIBUS. Prior lo the loading of data into the left bytl• data rlgisters, DRRH-N (from 

the TAG circuit card) sets the left byte data register flip-flops controlling data bits DOHH-N through Dl5B-N. 

Output from the data register flip-flops to th1• INFIBUS is controlled by the BYTE signal from the INFIBITS. In 

byte mode, the left-byte can be transferred either through associated line dri\'crs/reccivers to corresponding 

INFIBUS lines or through multiplex circuits l19 and UIH (Siil LD sheet 2) to the INFIDllS right-byte lines when 

enabled by MCEL-P from the TAG circuit card. 

DOBR-N thru Dl5H-N 

DRRH-N 

INHS-P 

SASI-P 

KEY SOlJIH'E LOGIC' DEFINITIONS 

Data Register Output OH through 15 

Data Hegist.er Beset, Left Byte (Negative) 

Inhibit Timing Inverted, Left Byte (Positive) 

Sense Amplifier Strobe Inverted, Left Byte (Positive) 
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CIRC'l'TT 8 

sno-u~·-"'~+-t-H~-1../ 

DllA-N 

lllOA-N 

rllH'llT 9 

SI09-A 
Jl-A47 G 

8109--R Jt-A46 .. 
5109-R 

J1-A48 H 

SJO-.-A J l- IM7 B 

t-:101:4-H JI-1141\ A 

STO~-\t 
Jl-1\41'! c 

2 Dll~A-~ ------------­

l)(l~A-t\ 

Dec 74 
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MB2002001379-1 SUE 3310 

DATA REGISTER RIGHT BYTE (SID LD Sheet 5) 

Depending upon the mode of operation, Input data to the right-byte data register flip-flops ls either frQm the 

sense ampllfters or from the INFIBUS. Prior to the lolllltng of data ·Into the right byte data registers, DRRL-N 

(from the TAG circuit card) sets the right byte data register flip-flops controlling data bits DOOR-N 

through D07R-N, 

Output from the data register flip-flops to the INFIBUS is controlled by the BYTE signal from the INFIBUS. In 

byte mode, the right-byte can be transferred either through associated line drivers/receivers to corresponding 

INFIBUS lines or through multiplex circuits U9 and m·s (SID LD sheet 2) to the IN1"IBUS right-byte lines when 

enabled by MCEL-P from the TAG circuit card. 

DOOR-N thru D07R-N 

DRRL-H 

INHV-P 

SASM-P 

KEY SOURCE LOGIC DEFINIIlONS 

Data Register Output 00 through 07 

Data Register Reset, Right Byte (Negative) 

Inhibit Timing Inverted, Right Byte (Positive) 

Sense Amplifier Strobe Inverted, Right Byte (Positive) 

Dec 74 



SUE 3310 

(EXY­
PlO) 

SASL-N Jl-825 

(TAG- P6) 

SJ0'7-A L1.1-A16 G 

510'7-B Jl-A17 F 

SJOT-R ~1_1-AIS ff 

Stol-A LJU- 816 B 

8101-B 'rJl-817 A 

SI06-Rd_l'-.lfil_ C 

DATA REG INrl'lAL SF.T- DATA BIT RESET IF ZERO 

3 ~~ >-·------~ 
U19 4 

2 DO?A-N~-------------+-----+-----t~--------' 
2 006A-N~--------------t----;------t--------~ 

(EX'Y­
PIO) 

SI05-A J1-Al3 G 

8105- B ~1-Al4 F 

SUM-A Jl-813 B 

SI04-BLJ1-Bl4 A 

SIM-R Jl-812 C 

CIRC'UfT 3 

2 OOSA-N~--------------+-----+-----t---------' 
2 D04A-N~--------------+-----+-----t----------' 

(EXY -
PJOI 

8102-A Jl-810 8 

SHl2-B Jl-811 A 

SI02-R Jl-89 _d 

2 003A-N--------------+-----+------+----~---' 
2 002A-N----~---------+-----+------+---------' 

{EXY -
PUl) 

8101-A Jl-A'l 

S!Ol-8 Jl-AS 

5101-R Jt-A& 

SIOO-A Jl-87 

s100-e~...1- 88 
8100-R ~l-B& 

G 

F 

H 

8 

A 

c 

\IRC'l11T I 

2 DOlA-N~-------------~·------------------' 
2 DOOA-N---------------------------------' 

MB2002001379-1 

~ 
...ci·.,~ ....... :J. 

9 rl~~v)-:8+---- DOSR- N 2 

SUE 3310 Sense, Inhibit Data (SID) Logic Diagram 
LD2001002155, Rev. C, Sheet 5 of 5 
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THIS SHEET DELIBERATELY LEFT BLANK 
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SUE 3310 

(1()1 

002 

[)()3 

004 

005 

006 

7 00 

008 

) 

1 

7 

009 

()1[ 

01 

012 

013 

014 

015 

016 

01 

"18 

, 

) 02( 

021 

022 

023 

024 

025 

026 

027 

028 

029 

l ()3( 

031 

032 

033 

034 

035 

S QTY 
~REQO 

000 

()()() 

(j(J() 

120 

001 

001 

001 

O(X) 

000 

000 

001 

001 

002 

000 

0(' 1 

orir• 

OC7 

''"'? ' ,, 

(:';5 

OC:2 

001 

001 

()()2 

003 

00 1 

()[JO 

()(11 

002 

()()4 

()() 1 

()()1 

0()1 

()('1 

001 

001 

L 
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SERIAL NO. CODE . -------T SPECIFICATION I 
START 

00[) 1 

om1 

0001 

0001 

OOCJ1 

()[](] 1 

0001 

()()01 

()~)(] 1 

(](][' 1 

('1 

r·r ( 1 

(]0()1 

()()01 

0()() 1 

0001 

()(1() 1 

[)[JC 1 

[)0[) 1 

oc:o 1 

()()() 1 

()('01 

0001 

()[)('1 

()C[Jl 

()()01 

00() 1 

ENO PART NUMBER IOENT DESCRIPTION VENDOR 

2001002273-0 KIT. 

1[)[)5000764-1 PIN, TERMINAL 

8001600001-1 DELAY LINE 

8001 600004- 1 DELAY LINE 

LC-DIP· 1008 91615 DELAY LINE ALLEN AVIONICS 

80011 00001 -1 DIODE 

8001100002-1 DI ODE, ZENER 

1N5231B DIODE, ZENER 

2N4898 jrRANSI STOR 

8001 800042-1 I CP 

er Cl 8CW044-1 I CP 

8fJr' 1 8Ci'[l46-1 I CP 

800180004 7-1 I CP 

8001 803203-1 I CP 

8()()1800050-1 ICP 

80018()()()52-1 ICP 

8001800054-1 I CP 

8CJCJ1 800055-1 ICP 

8001800058-1 ICP 

8()(11 8()[11 ()[)-1 ICP 

8001 Eir1r•120-1 I CP 

8001 803198-1 I CP 

8001803202-1 I CP 

8()()1 8031 39-1 I CP 

8()()1803128-1 I CP 

80()1803212-1 I CP 

1..6A7723393 07263 I CP FAIRCHJLO 

SUE 3310 Timing and Gating (TAG) Parts List 
PL2001002273, Rev. D, Sheet 3 

1 MATL/NOTE(Sl 
REF DESIGNATION(S) 

NOTE 211 

DL1 

DL2 

DL3 

CR1 .5 IS 

CR2 .5 IS 

CR3,4 .5 IS 

01 (T0•66) 

U25, 31'34, 58\ 61' 
62, 71 ( 74HOCl 

U27,36\49 
(74H04 

U24, 32\ 35, 48, 78 
( 74H1 O 

\J42, 52 (74H11) 

lJ4 7 (74511) 

U18 ( 74H22) 

U33, 77 ( 74H40) 

U21,41\72 
( 74H51 

US 7 ( 74H52) 

U59 ( 74H55) 

U28, 38 ( 74 75) 

U20, 30,40, 50 
(BDR) 

U22 ( 74500) 

U23 ( 74S10) 

U37 ( 743 7) 

U51 ( 7412) 

1..60 (745112) 

U13 

FINO 
NO. 

1 

12 

3 

~ 

5 

16 
7 

8 

19 
10 

11 

12 

13 

~4 

~5 

~6 

1 7 

~8 

~9 

~o 

121 

µ2 

j23 

j24 

µ5 

126 ll·n-12 7 

j28 

j29 

po 

p1 

p2 

p3 

p4 

p5 



MB2002001379-1 SUE 3310 

036 

037 

038 

039 

) 04( 

()41 

042 

043 

044 

045 

046 

047 

048 

049 

(151 

D52 

053 

054 

()55 

056 

OS 

f158 

7 

050 

06( ) 

S QTY SERIAL NO. 
~ REQD START END 

002 0001 

001 0001 

002 0001 

018 0001 

I 

001 0001 

007 0001 

006 00()1 

001 0001 

001 0001 

000 

000 

013 OCXJ 1 

01 2 0001 

001 ()001 

001 ODO 1 

003 0001 

003 0001 

003 0001 

001 0001 

000 

002 0001 

002 ()001 

A/R 0001 

I n rn ()()01 

ll01 00()1 

CODE 1 SPECIFICATION I l MATL/NOTE(Sl PART NUMBER 
IDENT DESCRIPTION 

VENDOR REF OESIGNATION(Sl 

N8242A 18324 I CP SIGNET! CS U19,39 

SN75452P 01295 I CP TEXAS INSTR INC U68 

SN74S51N 01295 I CP TEXAS INSTR INC U69, 79 

8001300101-1 CAPACITOR C4,6, 7, lCJ, 11, 14, 
15, 16, 17,23, 24, 
25,27,28,29,31, 
32,33 .25 IS 

80()1300015-1 CAPACITOR cs .1 IS 

8001300311-2 CAPACITOR CB,9, 13, 18, 19, 
21,22 .8 IS 

8001300333-2 CAPACITOR C2, 3, 12, 20, 26, 
30 .8 IS 

80013()0323-2 CAPACITOR C1 1.1 IS 

SN74S02N 01295 I CP TEXAS INSTR I NC USO 

RL07S301G RE SJ STOR MIL-R-22684/1 R16. 19, 23, 24, 25, 
26,27,32,33,34, 
35, 18,29 .5 IS 

RL07S1 D2G RES! STOR MIL-R-226~/1 R7,8,9, Hl, 11, 12, 
13, 14, 15,21,31, 
39 • 5 IS 

RLD7S620G RESISTOR MIL-R-22684/1 Rl .5 IS 

RL07S472G RES! STOR MIL·R-22684/1 R6 .5 IS 

RL07S101G RES! STOR MIL-R-22684/1 R20,28,37 • 5 IS 

RL32S5HlG R[SISTOR MIL-R-22684/3 R17,36,38 .8 IS 

RL42S101G RESISTOR MIL-R-22684/4 R2, 22, 30 1.0 IS 

RN5501241F RESISTCJ< Ml L-R-10509/7 R4 • 5 IS 

30D7P-1 ·5D2 80294 RESISTOR, VAR !ABLE BOLl<NS, INC R3,5 

26AWG WHT TUBING (TEFLON) MIL-1-22129 APPROX INCH REOD 

SN60/SN63 SOLDER oo<,. s71 

900340041 7-10 WIRE, SOLID 30AWG WHT 
APPROX f'T REOD 

9003400419-4 WIRE, SOLID 2BAWG 
APPROX fT REOD 

SUE 3310 Timing and Gating (TAG) Parts List 
PL200100227:3, Rev. D, Sheet 4 

FIND 
NO. 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
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!XJ1 

002 

003 

004 

S QTY SERIAL NO. 
~REQO START END 

000 0001 

001 0001 

001 ()(l() 1 

RH ()()()1 

Dec 74 
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CODE I SPECIFICATION I 1 MATL/NOTE(S) 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(Sl 

20010022 73· 2 TAG·CKT ~D ASSY USED ON 
Sl£ 3310, 3210 

20CJ1CJ02273-0 KIT 

1 ()()1 005408-1 PRINTED ~G BO, TAG 

LD2001002273·2 jLOGI C DIAGRAM 

TIMING WffiE LIST 

FROM TO COLOR FIND NO. 

E91 E43 WHT 59 

E82 E72 WHT 59 

E28 E69 WHT 59 

E9 E67 WHT 59 

E32 E46 WHT 59 

El7 E42 WHT 59 

E12 E63 WHT 59 

E82 E68 WHT 59 

E52 E44 WHT 59 

E16 E56 WHT 59 
E18 E58 WHT 59 

E31 E33 WHT 59 
E4 E57 WHT 59 

E78 E54 WHT 59 

E73 E55 WHT 59 
E85 E41 WHT 59 

E87 E47 WHT 59 
El31 E71 WHT 59 

E12 E39 WHT 59 

E30 E40 WHT 59 
E27 E64 WHT 59 
E24 E34 WHT 59 
E74 E59 WHT 59 
E25 E65 WHT 59 
E51 E38 WHT 59 

E9 E35 WHT 59 

E25 E37 WHT 59 

E17 E36 WHT 59 

E4 E66 WHT 59 

E2 E48 WHT 59 
J4-2 J4-3 WHT 60 & 57 

J5-1 J5-2 WllT 60 & 57 

El41 E14~ \\'HT 59 

ElO E50 WHT 59 

E6 E26 WHT 59 

EB E49 WHT 59 

J2-A5 J2-B5 WHT 60 
J2-A6 .J2-B6 WHT 60 

J2-A7 J2-B7 \\'HT 60 

E201 E208 WHT 59 

E202 E209 WHT 59 

E203 E210 WHT 59 

E204 E211 WHT 59 

E205 E212 WHT 59 

E206 E213 WHT 59 

E207 E214 WHT 59 

SUE 3310 Timing and Gating (TAG) Parts List 
PL2001002273, Rev. D, Sheet 6 

FIND 
NO. 

1 

2 

13 
151 

-



MB2002001379-1 SUE 3310 

S 1 QlY YRIAL NO. 

~ REQD START END 

001 ()(Kl 0001 

002 001 0001 

003 001 0001 

004 001 00 01 

005 001 0001 

006 A/R 0001 

007 RH 0001 

PART NUMBER 

20010022 73-4 

20010022 73-0 

1001005140· 1 

CODE 
IDENT DESCRIPTION 

TAG·CKT CARD ASSY 

KIT 

PRINTED ~G BO, TAG 

AS-143-U-3 06776 SOCKET 

N0.4416 X 3/4 26066 TAPE 

RTV 3140 71984 RTV COATING 

LD2001002273·4 LOG! C DIAGRAM 

I SPECIFICATION I 
VENDOR l MAn/NOTE(S) 

REF OESIGNATION(S) 

USED ON 
SUE 3310,3210 

2 

3 

FIND 
NO. 

ROBINSON NLGENT (USO) ~5 

3M CO • 75 X • 70 LG P.6 
APPROX INCH REQD 

DOW CORNING ~5 

~1 
·~· 

TIMING WIRE LIST 

FROM 

E91 
E82 
E28 
E9 
E32 
E17 
El2 
E82 
E52 
El6 
EIS 
E31 
E4 
E78 

E73 
E85 

E87 
El31 
El2 
E30 
E27 
E24 
E74 
E25 
E51 
E9 
E25 
E17 
E4 
E2 

J4-2 
J5-l 
E141 
EIO 
E6 
ES 
J2-A5 
J2-A6 
J2-A7 
E20! 
E202 
E203 
E204 
E205 
E206 
E207 

TO 

E43 
E72 
E69 
E67 
E46 
E42 
E63 
E68 
E44 
E56 
E58 
E33 
E57 
E54 
E55 
E41 

E47 
E71 
E39 
E10 
E64 
E34 
E59 
E65 
E38 
E35 
E37 
E36 
E66 
E48 

J4-3 
J5-2 
El42 
E50 
E26 
E49 
J2-B5 
J2-Bll 
J2-B7 
E208 
E209 
E210 
E211 
E212 
E213 
E214 

COLOR 

WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 

WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 

WHT 
WrlT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
WHT 
\\'llT 

\\'HT 
\\'HT 
\\'HT 
WHT 
\\'HT 
\\'HT 

SUE 3310 Timing and Gating (TAG) Parts List 
PL2001002273, Rev. D, Sheet 8 

FIND NO. 

59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 

59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 

130 & 57 
GO & 57 

59 
59 
59 
59 
60 
60 
60 
59 
59 
59 
59 
59 
59 
59 
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S QTY SERIAL N"b. CODE I SPECIFICATION I 1 MATL/NOTE(S) I FIND 
REF DESIGNATION($) i NO. ~REQD START 

11 ()( 

()( 

CJ( 

CJ( 

oc 
0( 

(J( 

12 

J3 

14 

JS 

16 F 

17 I F 

l8[ F 

J9 

()( 

()( 

0 

0 

10 F 

11 

0 

0 

0 

() 

0 

0 

0 

12 

13 

14 

1 5 E 

16 

17 E 

19 E 

0 

1 

2 

02 

02 

02 

02 

02 ~~ 

" , F 02 

~E 02 

02 

02 

02 

'f 

'~ 

03 ( 

()()( J 0001 

001 0001 

()()1 ()()() 1 

001 0001 

000 

001 0001 

004 0001 

003 0001 

003 0001 

001 0001 

016 0001 

002 0001 

000 

000 

()()2 00()1 

mm 
()04 0001 

000 

04 7 0001 

000 

000 

003 (JOO 1 

()()2 ()()01 

005 0001 

010 0001 

000 

000 

001 0001 

022 ()()() 1 

002 0001 

Dec 74 

END 
PART NUMBER IDENT DESCRIPTION VENDOR 

2001002219·2 EXY • Cln CllRD ASSY USED ON SL£ 3310 1 

1001004954- 5 PRINTED ""G 80, EXY 

2001002224- 1 FRAME, ASSY 

1 001 00 5 141 - 1 COVER 

8001BCJ0044·1 I CP U1 7 ) 74H04 ) 

BClO 1 BCJOO 83 • 1 I CP U3,4, 21, 20 
( 7442) 

8001 ec101 oo- 1 I CP us, 1 2' 1 8 ( 74 75) 

8001800123-1 I CP U15, 16, 19 (BOR) 

BCJ01BCl3139·1 I CP U14 ( 743 7) 

SN75325N 01295 I CP TEXAS INSTR INC U1, 2, 5, 6, 7, 9, HJ, 
11,23,26,28,29, 
30,32,33,34 

SN75452P 01295 I CP TEXAS INSTR I NC U13, 25 

8001400()92 • 1 TRANSFORMER Z1, 2 

800 1 200016- 1 TRANSISTOR 01 THRU 04 (TOS) 

8001100001-1 DIODE CR1 THRU CR24, 
CR26 THRU CR33, 
CR36,37,38, 
CR41 THRU CR46, 
CR49 THRU CR54 
• 5 IS 

BCJCl 1300309·2 CAPACITOR C3, 15, 19 .65 IS 

8001300311-2 CAPACITOR C7, 11 .8 IS 

800130(1333·2 CAPACITOR Cl ,4, 9, 10, 1 3 
. 8 IS 

8001300101 CAPACITOR C2,5,6,8, 12, 14, 
16,17,18,20 
.25 IS 

RU17S120G RESISTOR MIL·R-22684/1 R48 • 5 IS 

RU17S202G RESISTOR MIL·R-22684/1 R1 THRU R4, 
R6 THRU R9, 
R13 THRU R17, 
R26,35,36,42,43, 
46,47,51,52 .SIS 

RL07S301G RESISTOR MIL·R-22684/1 RS,37 ,5 IS 

SUE 3310 Memory Electronics and XY Matrix (EXY) Parts List 
PL2001002219-2, Rev. C, Sheet 4 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
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f'31 

032 

033 

033 

034 

034 

035 

035 

036 

, 
U.H! 

039 

042 

043 

044 

045 

046 

047 

048 

049 

05( 

051 

052 

053 

054 

) 

S QTY 
~REQD 

'iri4 

(1(11 

B 006 

B 000 

B 004 

B 000 

B 001 

B 000 

()()1 

OD2 

OD2 

(1()1 

rH'''! 

f1.")1 

006 

004 

004 

006 

f1(16 

. r1('8 

A/R 

A/R 

A/R 

000 

RH 

000 

003 

001 

A/R 

A/R 

SERIAL NO. 
PART NUMBER CODE l SPECIFICATION/ l MATL/NOTECSl 

START END IDENT DESCRIPTION VENDOR REF DESIGNATIONCS) 

r;~' r; 1 RL"7S511G RESISTOR MIL·R-22684/1 R24,25,54,56 
• 5 IS 

0001 RL07S68nG RES! STOR MIL·R-22684/1 R18 .5 IS 

l001 TYPE BR5·47.0 07716 IRE s I STOR IRC, INC Rll,22,23,31,32, 
39 .6 IS 
BR5-4 7. CJ OHMl PCT 
TClODPPM/C DEG 

0001 TYPE BR4·47.0 07716 jRE SIS TOR !RC, INC Rll,22,23,31,32, 
39 .6 IS 
BR4·47.CJ OHMlPCT 
T ClCJOPPM/ C DEG 

0001 TYPE BRS· 1 50 07716 jRESI STOR IRC, INC R2D,21,29,30 
.6 IS 
BR5· 150 OHMl PCT 
TClOOPPM/C DEG 

0001 TYPE BR4· 150 07716 jRESI STOR IRC, INC R20,21,29,30 
.6 IS 
BR4·150 OHMlPCT 
TClCJOPPM/C DEG 

0001 TYPE BRS-324 ~l7716 jRESISTOR IRC, INC R12 .6 IS 
BR5·324 OHMlPCT 
T Cl OCJPPM/ C DEIO 

0001 TYPE BR4·324 07716 !RESISTOR IRC, INC R12 .6 IS 
BR4·324 OHM1 PCT 
TClOCJPPM/C DEIO 

0001 RL07S102G jRESI STOR MIL·R-22684/1 R55 .5 IS 
NOTE 219 

0001 RL07S621G IRES! STOR MIL·R-22684/1 RlCJ,38 .5 IS 

0001 RL07S431G RESISTOR MIL·R-22684/1 R19,28 .5 IS 

~~n~~ 1 RL''75151G RESISTCR MI L-R-22684/1 R27 • 5 IS 

"~-.,. 1 93 1 '.·-2··· ! W'JUCTOR • ..,,'.~· 1 • ~''l'~LER ::o L1 .E IS 
C2MPT0N, CA 

r·r:r·1 q31n.1a INDUCTOR J.W. MILLER co L2 .6 IS 
COMPTON, CA 

0001 9003400419-7 jwIRE, BARE 28AWIO 
APPROX INCH REOD 

0001 22268 13103 HEATS INK THERMAL LOY 

0001 1005000041-1 TRANSi PAD T05 

0001 9003400419-3 jwIRE, RISER APPROX FT REOD 

0001 100100502 5-2 SPACER 5/16 DIA 

(]()01 10C5()(10764·1 PIN, TERMINAL NOTE 217 

0001 1203 71984 PRIMER DOW CORNING 

0001 RTV3145 71984 ADHESIVE DOW CORNING 

0001 SN60/SN63 SOLDER OO·S-571 

0001 LD2001002219•2 LOG! C DI AIORAM 

I 
0001 26AWG WHT SLEE VI NIO MIL·I-22129 APPROX INCH REOD 

0001 M70·9·506 14193 THERM! STER CAL-R. INC RT1 .1 IS 

0001 DELTA BONO 05820 ADHESIVE WAKEFIELD ENGR NO. 152 

0001 RTA 05820 HARDENER WAKE FIE LO E NGR 

SUE 3310 Memory Electronics and XY Matrix (EXY) Parts List 
PL2001002219-2, Rev. C, Sheet 5 

FIND 
NO. 

31 . 

32 

33 

33• 

34 
I 

34• 

35 

35• 

36 

37 

38 

39 

j4r' I 
.. I 

141 

ji.2 

jl+3 

144 
j45 

'46 

~7 

140 
ia.9 

50 

51 

52 

53 

54 

55 

56 

57 
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001 

002 

003 

004 

005 

006 

007 

008 

009 

()1( J 

011 

012 

013 

014 

S QTY 
~REQD 

()()0 

()(J1 

001 

032 

032 

018 

032 

016 

032 

005 

005 

000 

016 

()()() 

SERIAL f<la 

START END 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 
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CODE I SPECIFICATION I l MATL/NOTE(S) FIND 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

2()(11002155·3 SID•CICT CARD ASSY USED ON SlE 3310 1 

1 001 004 740 • 1 PRINTED ~G BO, SID 2 

RLCJ7S561G RESISTOR MIL·R·22684/1 R31 .45 IS 3 

RLCJ7S101G RESISTOR MIL·R·22684/1 1R1 THRU 4R1, 
6R1 THRU 9R1, 
1R2 THRU 4R2, 
6R2 THRU 9R2, 
1R3 THRU 4R3, 
6R3 THRU 9R3, 

4 

1R4 THRU 4R4, 
6R4 THRU 9R4 
.45 IS 

RL07S151G RESISTOR MIL·R·22684/1 1R5 THRU 4R5, 
6R5 THRU 9R5, 

5 

... 1R6 THRU 4R6, 
6R6 THRU 9R6, 
1R7 THRU 4R7, 
6R7 THRU 9R7, 
1R8 THRU 4R8, 
6R8 THRU 9R8 
.45 IS 

RLCJ7S1CJ2G RESISTOR MIL·R·22684/1 1R17 THRU 4R17, 6 
6R17 THRU 9R17, 
1R18 THRU'4R18, 
6R18 THRU 9R18, 
R55,56 .45 IS 

RLCJ 7S 1 OCJG RESISTOR MIL·R·22684/1 1R11 THRU 4R11, 
6R11 THRU 9R11, 

7 

1R12 THRU 4R12, 
6R12 THRU 9R12, 
1R13 THRU 4R13, 
6R13 THRU 9R13, 
1R14 THRU 4R14, 
6R14 THRU 9R14 
.45 IS 

RUJ7S680G RESISTOR MIL·R·22684/1 1R9 THRU 4R9, 8 
6R9 THRU 9R9, 
1R1Cl THRU 4R1CJ, 
6R10 THRU 9R10 
.45 IS 

RUJ7S271G RESISTOR MIL·R·22684/1 1R15 THRU 4R15, 9 
6R15 THRU 9R15, 
1R16 THRU 4R16, 
6R16 THRU 9R16, 
R23 THRU R30, 
R39 THRU R46 
.45 IS 

RL07S472G RESISTOR MIL·R-22684/1 R32, 48, 50, 52, 54 10 
.45 IS 

RN50C10ROF RESISTOR MIL·R·55182 R34,47,49, 51, 53 
.35 IS 

11 

12 

NLS2· 14 OHM1 PCT 91637 RESISTOR DALE ELEC INC 1R19 THRU 4R19, 13 
6R19 THRU 9R19, 
1 R20 THRU 4R20, 
6R20 THRU 9R20 
.675 IS 

SP1413 14193 RESISTOR CAL·R, INC 1R19 THRU 4R19, 
6R19 THRU 9R19, 

13• 

1R20 THRU 4R20, 
6R20 THRU 9R20 
.675 IS 

SUE 3310 Sense, Inhibit Data (SID) Parts List 
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MB2002001379-1 SUE 3310 

S QTY SERIAL NO. 
~ REQD START END 

016 0001 

032 000 1 

008 jooo1 

008 joo01 

016 0001 

006 0001 

016 0001 

016 OCXll 

000 0001 

003 0001 

010 ()()() 1 

000 

008 ()()() 1 

004 0001 

008 0001 

008 0001 

003 0001 

004 0001 

004 0001 

000 

004 1001 

CODE l SPECIFICATION I J MATL/NOTE(Sl PART NUMBER IDENT 
DESCRIPTION VENDOR REF DESIGNATION(S) 

RL07S621G RESISTOR MIL-R-22681+/1 1R21 THRU 4R21, 
6R21 THRU 9R21, 
1R22 THRU 4R22, 
6R22 THRU 9R22 
.SO IS 

8001100001 - 1 DIOOE 1CR1 THRU 4CR1, 
6CR1 THRU 9CR1, 
1 CR2 THRU 4CR2, 
6CR2 THRU 9CR2, 
1 CR3 THRU 4CR3, 
6CR3 THRU 9CR3, 
1 CR4 THRU 4CR4, 
6CR4 THRU 9CR4 
.45 IS 

800140CXl 51 - 1 ~RANS FORMER 111 THRU 411, 
611 THRU 911 

MP03725 !4713 TRANSISTOR MOTOROLA 101 THRU 401, 
601 THRU 901 

8001300006-1 CAPACITOR 1 Cl THRU 4C1, 
6C1 THRU 9C1, 
1 C2 THRU 4C2, 
6C2 THRU 9C2 
.10 IS 

80Cl1 3CXl 309- 2 CAPACITOR C42,45,41,44, 46, 
47 .65 IS 

8001300101 _, CAPACITOR C11, 14, 15, 16, 18, 
19,23,24,25,27, 
28, 31, 32, 33, 35, 
43 .25 IS 

300 1ODY5 S2 72K !8514 CAPACITOR CENTRE ENG 1 C6 THRU 4C6, 
6C6 THRU 9C6, 
1 C7 THRU 4C7, 
6C7 THRU 9C7 
.20 IS 

CKOSBX2 72K CAPACITOR MIL-C·l 1015/18 1 C6 THRU 4C6, 
6C6 THRU 9C6, 
1 C7 THRU 4C7, 
6C7 THRU 9C7 
• 20 IS 

8001300311-2 CAPACITOR C36,37,38 .80 IS 

8001300333·2 CAPACITOR CB,9, HJ, 13,22, 
30,40,48,49,39 
.BO IS 

CKOSBX 1 21 K CAPACITOR MIL-C-11015/18 1 C3 THRU 4C3, 
6C3 THRU 9C3 

8001800042-1 I CP U3,12,26,33 
( 74HOO) 

8001800043-1 I CP U2,7,11,16,25, 
29,32,37 (74H01) 

8001800044-1 I CP us, 13, 19, 23, 27, 
30, 34, 38 ( 74H04) 

8001800046-1 I CP 1>4, 8, 17 ( 74H10) 

80Cl1800120· 1 I CP U10, 14, 35, 40 
(BOR) 

8001803140-1 I CP U6, 15j28,36 
(7438 

8001 803169- 1 I CP U9,18,31,39 
(74157) 

SUE 3310 Sense, Inhibit Data (SID) Parts List 
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CODE I SPECIFICATION I I MATL/NOTE(Sl FIND 
PART NUMBER 

IDENT DESCRIPTION VENDOR REF DESIGNATION(Sl NO. 

SN7524N 01295 ICP TEXAS INSTR I NC 

1001005125-2 DIOOE,CLUST,COM CATH 

1001005126-2 DIODE,CLUST,COM ANOD 

SN60/SN63 SOLDER 00-5-571 

LD20010021 55-3 LOGIC DIAGRAM 
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Description: 

Split Cycle: 
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Power Required: 

Operating Temp.: 

PRODUCT SPECIFICATION 

SlTE :3312 
10/4/72 
Rev. 1 

PHOGHAM MEMORY - CORE 8192 WORD - 875 ± 25 ns 

To provide an optional program memory module for the SUE system. 

The 8192 word by 16-bit (18 with parity) core memory is contained 
on three module boards which mount in three adjacent slots within 
any SUE, chassis. The memory interfaces to the SUE s.vstem vi::i. 
the INF'IBlJS 

· The address range is assigned by jumpers installed on the address 
module to provide comparison for address bits l nnd 1J to 17. All 

· _bits are provided with an override option. Masl<ing of '.~0-:i2K or 
31 to 32K is possible. 

The memory read access delay is ~ 550 nsec. The. write access 
delay is~ 280 nsec. The fastest cycle time is 875 ± 25 ns. 

Read access ~ 550 nsec; restart enabled at~ 550 nsec; modify time 
-' 300 nsec from fall of RITE; fastest split c~·cJe ti.me ~ 1.1 µs. 

Three PWB requiring 3 slots. 

4 lbs. 

+15 volts @ 5 amps max. 
-+5 volts l(i,. ~Ll amps max. 
-15 volts @0.3 amps max. 

0 0 
0 C to 50 C. 



CORE MEMOHY SPECIFICATION 

10/4/72 
Hev. 1 
Page 2 of 5 

This document defines tbe design g;oals and fonctional opcr8tion of the NPL 3312 col'e 
memory (8K x 18). 

The following lines 'Will be recog·nized by the rnernory: 

Read/Write Command 1 (RITE) Mod~ Control 

Read/Write Command 2 (HCYC) Mode Control 

Byte Command (BYTE) Byte or word operation 

Address Line 00 (ABOO) Controls which byte is acted upon 

Address Linc 01 to 13 (ABOl to AB1~3) Addressing for drive line decode 

Address Line 14 to 17 (AB14 to AB17) Addressing for memory select decode 

Strobe (STRB) Initiates cycle in memory 

Data 00 to 15 (DBOO t.o DBlS) D:.i.ta bus lines 

Parity Bits (PBLQ)to PI.Hi!) Parity Bus Lines 

Op9ration Complete (DONE) Signal for operation complete 

Memory Disable (HOLD) Disables memory cycle initiate 

Memory Reset (MHES) H.esets all control flip flops 



COHE MEMOHY SPECIFICATION 

SUE 3;312 

The fol lowing chn rt indicates rnodulc control recognition: 

RITE HCYC BYTE 

0 0 1 By B>lc } Head/Hcstore 

0 0 0 By Word· 

1 0 1 By Ryte } 1 0 0 By Word 
Clear/Write 

0 1 1 By Byte } 0 1 0 By Word 
Head Portion 

1 ~ 1 1 By Byte } 1 1 0 By Word 
Write Portion 

1 1 1 By Byte } 1 1 0 By Word 
Undefined 

10/4/72 
Rev. 1 
Page 3 of 5 

READ 
MODIFY 
WRITE 

Read/ Resto re 
w/o Data or DONE 



Core Memory Specification 
SUE :3~312 

Modes of Operation: 

10/4/'/2 
Rev. l 
Page 4 of 5 

Read/Il~-~tore: Dat,a is read out of core, transmitLuJ 1m the iiu~; line :iJqng- with nONE, 
and stored back in core. Cycle time== 900 11:mosceonds m:1xirnum. 

Clear/Write: Data is read out of core and destroyed. Data on the bus is transferred 
into the data register and written into core. DONE will occur· 280 ns maximum into the 
cycle releasing the Infibus. 

Read/Modify/Write: Data is read out of core, transmitted on the bus line along with 
DONE, and the memory cycle stops. Upon the switchin1~ of HT.TE from a l•Jgic "0'' Li:J .; 

logic ''1", the memory will execute tlH~ writ~· ;,nr·1 :nn of the c.\·cle. Approximately 50 
nanoseconds into the write cycic, the data rcgi st<:~r will frwe been cleared m1d the new 
data will be strobed in. Upon completion of the strobing, DONE will be transmitted 
releasing the Infibus. (300 ns max after fall of HITE). 

Undefined: In the event that a rnemory is selected and both of the mode control lines 
are at logic "1", the memory will perform a Heacl/Hestore cycle, but neither data nor 
DONE will be transn1itted on the Infibus. 

Byte Control: 

Byte Command = Logic "1" 

a. Address Bits 00 XABOO) = Logic "1'' 

_All data bits handled by Data Register Bits 00 to 07 will be transmitted or received 
on Data Bus lines DBOO to DB07. All mode operations will be performed on Data 
Register Bits 00 to 07. All data handled by Data Reg-istcr bits 08 to 15 will be in the 
Read/Restore mode and no dat[l_ will appear ou iJaLa bus lines DB08 to DB15. 

b. Address BH 00 (ABOO) :::.~ Logic "0" 

All data bits handled by Data Register Bits 00 to 07 will be in an automatic lkn.d IJli;;:torc 
mode and will. !1..9...! be transmitted on the Infibus. All data handled in Data Rqdst"r I lits 

08 to 15 will be transmitted 3Jlcl received on Data bus lines DBOO to DB07. All 111m:1 • 

operations will be performed on Data Register Bits 08 to 15. 

Byte Command = Logic "0'' 

Address Bit 00 (ABOO) will be ig;nored and aii mode operations will lie perfoi'mcd on 
the entire word (Data Register Bits 00 to 15). All dat<l will be transmitted and received 
on Data bus lines DBOO to DB15. 

Since the Addrc,~>s Register- (ABOl to AB1'.~) iriput will he active from the end of the 



Core l\Tcrnory Specification 
SllE 3:H2 

Address Heco 0 :nition continued ----. I:<.-·--~---------

10/4/72 
Hev. 1 
Page 5 of 5 

previous cycle until G5 nanoseconds a[!er the beginning of the new cycle, the address 
lines must be valid by strobe time (STHB) and remain valid for at least 100 nanoseconds 
after strobe, Address bits AB14 to AH15 are not stored and require the smne conditions 
as the lower order address bits. 

Address Hecogmtion of all bits b Hn option capabilifl:; i ikcwise, masking of 30K-32K 
or :nK-:l2h 1s ~m option. 

The Mode Control lines are strobed into the mode control eq;ister the same as the 
address register. 

Write Hcstart in the H/M/W Mode 

Two conditions .exist during this mode. Under norrnal operating conditions, when 
the memory has reached the halt condition, the eh::mging of the state of RITE frorn 
a logic "0" to a logic "1" will initiate the write portion of the cycle. 

However, the strobe (STRB) line will also be monitored. If, vlh.ile the memory is in 
the halt condiUo\l, the strobe should change state from a logic "1" to a logic "0", the 
write portion of the cycle will b:· i;1iti.1f:ed. Sini:e this isn't a normal operation, the 

m~mory will write into core whatever was stored in the data register during the read 
portion. However, thei·p. will be no nONE sig11al indicating the memory has completed 
the cycle. 

HOLD-Mernory Disable 

If this line is at logic'' 1'' level at strohe time (STRB) logic "1", the memory will 
remain in an iJle state until such time as the HOLD line returns to a log-ic ''0''. Tlw11 
the memory will respond in accordance with the present State of the BUS ac!dres~: 
and STRB. 

Parity Bits (PBLO :md PBI.!.D 

These bits ·will be handled the same as datft bits mid will be associated with the· data 
bits as follows: 

PBLO with Data Hegister Bits 00 - 07 

PBHI with D~ita Hegister Bitf~ OH - 1 f) 
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S!1;.e.~"___F 
St ,,_.R .JI -A42. ~ 

5112-A ~~--~ 
5! l'Z.•0 ~-- B4o A 
$L12-R ~?- c 

01\A·N 
?A? 

DIOA-N 
ZAZ 

C'..1RCu1T B 
Jl-A44 c, 

Sl 11-A < JI ·A43 F SI 11-5 ~----- ----
Sfll-R Jl·A4:l 

~ 

l. 

S!IO-A ~± ___ _!? 
SJ 10-B ~=-S_~ __ A; D 

s110-1<¢~~-c 

E 

()OqA...fJ 
2AZ 

----------------~ 

~-

MSA-N -------------------+---
tAZ 

SJ09·A ~~1--~ -
Stoq..~ ~-~.L:.l~~·C ______ F-++-<1>---
s l ~ ~-!Q __ H_+-,_,-..-

-----"L~" l2. HOI 
- ~.] 

<l·-1'~ I! -·--
-----{ :w 11 

RS(, U_,>.';j 

-vVV-F_'D 

'---~----------------·-

0 v 

00 -4: 
~ < 
"i lf) "· 0 

I l() "' 
N tl 

SET- 0 !>ATl1 REG //.J/TIAL v; 
DATA BIT RESET IF ZERO 0 

0 .... 
g 0 
" N "' ii 0 "' ~ _J 

i.n ..... 

· D•SIMJ 
ZD' 

];· '.'10 

.sv 

10.4\ oar.·N 
lD3 

210 

@J 
~-

D\'2Q...J.J 
Z.03 

DllQ..-N 
M 203 

---D!r.J'l.!N 
20.a 

r---- Oo9:<:.-N 
£D4 



-
.. 
z 
0 
- z 
"'0 ; ;: 
"' .. 
0: -

"' u .. 
"' "' 

(B.Y-PIO) 

(Exr-Pto) 

(tiKl'-PtO) 

c u 

00,A-~----------------------.f.-------i------

0;~~-tJ----------------------1-----~------~ 2A3 

5101-A Jl·A16 
5101-B (Jl·Al7 
S!07-R J1-A1S 

CIRCUll 4 

OOSA-M------------------1-----+------+---------, 
Z•~ 

004A-M ------------------!-----+------+-----------, 
ZA3 

CIRCUIT 3 

S!Oo-A ( Jl-AIO 
s10;. P.> JI-All 

6 

5!03·'1. J\.AO~ H 

C1l2.CU1T I 

H 

-i-~'l.? 
Jxi'l.70 

S!OO-A Jl-801 ~ 

ll;f' StOO· B «('-'~"-:'-:...:~::0=.:--...:A:-_ H-.-.-~ 
[00- '1. <'(~~~--~-H 

0 u 

DATA REG INIT/."L SET­
ll'ITll BtT RES£T IF ZERO 

>'..t>----!>0211.-IJ 
fo-f 

00111.-tJ 
tU 

'~ii) to 
I I.{) .Cl 

N 8 
0 iii 
0 

0 ·­go 
~N 
~o 
~-' 
g lt"I 
§ a:: 
§ :! 
~u 



()(17 

00) 

004 

()(] 1 ('f1CI 

001 IT()1 

037 rnc11 

!105 032 f~[)()I 

006 (11 fi ()()() 1 

007 037 r:mn 

008 016 ()[]()1 

009 032 ()(]01 

010 (]()5 IJ')(l1 

(]11 ()(15 0'>111 

012 ()()[) 

1()()1 ()()!174[)-1 

RLO 75~>61 G 

RUJ7S101G 

Rl 07S151(, 

RLO 751D2G 

RUJ75100G 

RL075680G 

RL07S771G 

RL07S'; 7/G 

RN50CHlROr 

PRlN11:D W<G f\D, SID 

t°<ESI SlOR 

1[51 ST()< 

RESIST()Q. 

t°<ESJ STOR 

t°<E SI STOR 

fESISTffi 

<ES! STOR 

fESISTOR 

on 010 nrio1 ~~LS·2 14 OHMS 91637 <ESISTOR 

(] 14 RL07SG71G 

-· ·-
() A-· ll!J·!\)lr;; ~;l]'/1.Rf\TE Pl 
•· D-l<r~.~r,i-:r~::. r1:un~N cor.ir,\1N~_; 
(''/ 
> l.~.;::llll"J/•L ri;··f)frttf-i(; H,I() 
}? C .. -.H:il) IJ.'L'\'"ii:Li\Hlf, 10 f"'.~ 

n L-~--~-\::r.:; !~--~-~ .. -~~: ~1:_~~~-
LLCl'I i,'•' (JI.'< 10) K [, r: 

\ESISTOR 

E -- SOUP(:f: cc~nnoL D\\li 
F - Si'[ t: r'ONTfJ•L DWG 
M-- OH~~·11 f ~. ~.~1\l'.F f t~OM 

s.-/\t.I! 1 r:11H. :;ou1;cE 

MIL·R·22604/1 

MIL·R·2268l1/1 

MIL·R-22684/1 

MIL·R-22684/1 

MIL·R-22684/1 

MIL·R-22684/1 

Ml L·R-22684/ 1 

MIL-R-22684/1 

MIL·R·55182 

OALE ELEC INC 

MIL·R·226fll.1/l 

R31 .45 IS 

1R1 THRU4R1, 
6R1 THflU 9R1, 
1H2 THf\U t.R2, 
6R2 HIRU 9R7, 
1R3 THRU 4R3, 
6R3 THRU C)R3, 
1R4 lHRU 4R4, 
6Rf.f iHRU 9R4 
.tis lS 

1R5 THRU l1RS, 
6R5 THRU 9R5, 
1R6 THRU 4P6, 
6R6 THRU 9R6, 
1R7 THRU 4R7, 
6R7 THRU 9Ri, 
1R8 THRU 4Rf'., 
6R8 THRU 9R8 
.45 IS 

1R17 THRU 4R17, 
6R17 THRU 9R17, 
1R18 THRU 4R18, 
6R18 THRU 9R18, 
R55, 56 .45 IS 

2 

1R11 THRU 4R11, 7 
6R11 THRU 9R11, 
1R12 THRU 4R12, 
6R12 THRU 9R12, 
1R13 THRU l;R13, 
6R 13 THRU 9R 13, 
1R14 THRU 4R14, 
6R14 THRU 9R14 
,45 IS 

1R9 THRU 4R9, 
6R9 THRU 9R9, 
1R10 THRU t1R10, 
6R 10 THRU 9R Hl 
.45 IS 

1R15 THRU 4R15, 
6R15 THRU 9R15, 
1R16 THRU l1R16, 
6R16 THRU 9R16, 
R23 THRU R3'.l, 
R39 THRU R46 
,45 IS 

R32,48,50,52,54 10 
.45 IS 

R34,47,49, 51, S3 11 
.35 IS 

1R19 THRU 4R19, 
6R19 THRU 9R19, 
1R2fl THRU 4R71l, 
6R20 lHRU 9R20 
• 6 75 IS 

1R21 THRU 11R21, 
6R21 THf'.U Cif\71, 
1R22 THRU 1,1;22, 
6R22 THHU ''1>22 
.so 15 

2 

3 

14 

------- --
DEFINITIONS RLVISIONS 

IC r -- INT[G.fi.f<TfJJ FO!l "' v nr:coRD 
cmcu:r f'l(G SEE s:i:..t.l 1 

IS - INSUd 1r1:< SI 
/\;R - t.~ nt.OD 



,---
S QTY 
~ REQD 

!"-'----
01 5 E 

01 6 E 

01 7 

01 8 F 

01 ~ 

02 () f 

02 1 F 

,i 

02 

02 

02 

02 

02 

02 

03 

03 

03 

03 

03 

3 

t1 
rj 

6 f1 

7 f 

f f 

~ F 

() f 

1 F 

2 

3 F 

4 

5 03 

01£ 

7 

; 

()~ 
o~ 

' on ' 
I 

032 

008 

DOB 

016 

006 

015 

016 

003 

010 

000 

008 

004 

008 

OOB 

003 

0011 

004 

()()() 

004 

008 

000 

000 

004 

(}()() 

(J(J1j 

Sf:RIAl NO. 
. ·--

STAf<T ENO 

()()()1 

0001 

(][J(l 1 

0001 

()(][)! 

0001 

0001 

0001 

0()01 

I 

0001 

0001 

0001 

00(] 1 

0001 

0001 

0001 

0001 

()[)() 1 

()()() 1 

fHJ(l 1 

-

. 

PART NIJMBER 

80011 ()()()(Jl -1 

BOOl 400051-1 

MP03 725 

8001300005-1 

M39003/01- 2015 

B001300101·1 

8001300019-1 

M39003/01-2D18 

M39003/01-205D 

CKOSBXl 21 K 

8001800042-1 

8001800043-1 

8001800044-1 

BOOl 800046-1 

B001800120-1 

8001803140-1 

BOO 1 803159· 1 

SN7524N 

1001005125-2 

1(1[)1(1()51/6-2 

--U.CW 240 (JAN 7U) .K & E 

___ . __ v ... ··----...--..----,.------·~--....-.... 
Q~ 

LOCK Hf ED HfCTHONICS COMPANY 
1/\ PflODUCTS DIVISIO~i 
P./,Gt.ltS, CALIFORNIA 90012 

[1A 
LOS 

B 14715 PL /[j(Jl()C:.'1)5-2 

------- --------------·-t-
Sl/E CODE ID!:NT SHEET 6 REV 

CODE 
!DENT 

SPECIFICATION/ l MATL,NOlUSI FIND 
__ o_c_sc_R_1r_r_1o_N __ _._ __ v_E_N~-l~1Grw1~~~(.:!_ ~ 

04713 

01295 

DIODE 

T RANSfCRtJCR 

T RANS! STCR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

I 

I 

I 

I 

I 

I 

I 

I 

D 

D 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

I ODE , a. UST, COM CA TH 

I OD[, CL UST, COM ANOD 

MOTOROLA 

Mil - C· 39003/1 

MIL-C-39003/1 

MIL·C-39003/1 

MIL· C-1101 5 

1 CR 1 THf·'. U i., CR 1 , 1 5 
6CR1 Ht<U 9CR1, 
1 CR2 Hr.<U L1CR?, 
6CR2 THRU 9CR2, 
1CR3 THRU 4CfU, 
6CR3 Hl'HI 9CR3, 
1CR4 Tf{{U 4Ul4, 
6CR4 Hf<U 9CR4 
.45 IS 

1T1 THRU 4T1, 16 
611 THRU 9T1 

101 THRU 1101, 17 
601 THRU 901 

1 Cl THRU 4C1, 18 
6C1 THRU 9C1, 
1 C2 Tl-f<U 4C2, 
6C2 THRU 9C2 
• 10 IS 

C42,45,t11 ,li4,45, 19 
47 .65 IS 

C11, 14, 15, 16, 18, 20 
19,23, 2!i, 15, 27, 
28,31,32,33,43, 
35 .25 IS 

1C6 THRU 4C6, 21 
5C6 THRU 9C6, 
1C7 THRU 4C7, 
6C7 THRU 9C7 
• 20 IS 

C35,37,38 .80 IS 22 

ca, 9. 1 o. 1 3. 2 2, 23 
30,40,48,49, 39 
.eo IS 

24 

1C3 THRU4C3, 25 
6C3 Ha<U 9C3 

U3,12,25,33 25 
( 74HOO) 

U2, 7, 11, 16,75, v 
29,32,37 (74H01) 

US,13,19,23,27, 28 
30,34,38 (74HC4) 

~. 8, 17 (74H10) 29 

UTO, 14, 35,40 
(BDR} 

us, 151:?8,36 
(743B1 

l!.l, lB,31,39 
( 79157) 

30 

31 

32 

33 

TEXAS INSTR !'NC 1 U1 THRU 4Ul, 
6UI TH'W 9U1 

34 

Z2,4,8,10 

Z1, ~. 7, 9 

35 

36 

37 

38 

---f---------"-···· --

14--



v 
------··--------··------~~-,-,"02J-c-., ______ B_t_4_7_1··-~c; ·1-~ L /()()1()( 1' 1 ~.', 

~ QTY SEHIAL NO. 
M 11rnu s1i1nl rn[)-

PART NUMBUl 

.... 1----- ------

200 

201 

REF Hl01 

A/R 0001 

202 RU 0001 

703 REF 0001 

204 REF 0001 

205 RH ()[)() 1 

206 RE r D001 

207 RH 0001 

208 RH ()(lCl1 

209 REF 0001 

., 
;. 

SPE C/Dh'G/STD 

LECP1049-17 

LOCKfll I (1 r I (\'fl>ONICS cor,•l'ANY ! 
Dl\TA 1·1~cll1l1ClS l'iVl';1o:J --t-·-·- - - - - - . -- -- - ··------- --

_.,...___i_os :·.::.::~~:!.~~:::~ :.illE C(JOE Ill[ H~ ~II LT 1 l REV 

CODE t r ,- SPECIFICATION/ r MAH •NOH(;) FIND 
IDENT -- D[..,CRIPTION _L VENDOR -- ~'.ff D:_:>~~~~~,,~(~l- NO. 

NOH: 200 

r·W(K DASH NLMPER. rrvl SION LETTER ANO SERlllLl7E USir<C. 201 
roLr< DIGIT NUMP!:R Slllfn!NG WITH Ol)(Jl PRECUJED Ei 

M ( ~~ '00 1 ) • 

REA TO BE FREE OF SOLDER. 202 

TOT/IL \-fr.RP AND 1\•:1q SHALL NOT rxcrrn .010/!NCH IN 203 
GH;EKAL AREA AND .['05/INCH IN CONNCCTOR AREA. 

CO~PCN[NTS NOT Cl\ILfD OUT BY THEIR FINO NUMeER ON 21~ 
fAC[ or DRAWING ARE IDENTIFIED BY lH[I~ REF OES!GN~T-
IONS. 

MAXIMUM COMPCNENl Hf. 1r,1n (SIDE 1) .395 MAXIMUM. 205 

PROTRUSION (SIDE 2) .075 MAXIMUM. 206 

SQUARE PAD ANO/OR STRlf'E DENOTES CATHODE END OF DIODE. 207 

t'J\XIMUM COMPONrnT CO"FiGURATION DEPICTED ON FACE OF 208 
DRA\vHiG. Fet< ACTUl\L USAGE SEE APPLICABLE PARTS LIST. 

SQUARE PAO ANO/OR DOT DENT OE s Pl N 1 or I CP. 209 

e 
8 ._, __ ...... _ -- ----------~--; ·----~ ---------

LLlW <·:O (Ji.Ii 70) Kl E + 





"'"' 4 3 2 1 

I ~.'m;·~.i~i\fi;t:rn'.~iB~1111;1,~;~~~i1 j 
D, 

REVISIONS 
NOTE.S: ~1-,-0~-£""':-L-:R-,.-i' ______ o_E_s_c_R_: PT 1ot< c."c ,,,cc·.so ' 

L.::;:;;=.:.:"-'-!.,.-----_.::..::.;:_::..:.:_c.:._c_:...::.::_ ______ .c:...,c:_-cc:----1 
I. ALL RC~!:>Tc:;I< VALU£~ ,r.A:,! IA.10#1';1.5 0/V't-; l:Z/t· i A l/.l/!Ti.AL P.C0Dl./CT/~·/J F<':.LC.h~t::, :':t./u/:o~ ';>"·~---! 
•• ALL 'J'J\11-"li/iRli!.E.D (l!Pl!(ITCF5 -'"'E .£.uf, S?V, re(7.-2.v/, H·-AME A:S Pl.'ur:; T /'C'~ ,Ir_ E / :__· __ ;____ (- ,~ •• l 
-~ ALL ROLARli'clJ cAP;Jc1.'Z?R.< Ake JJ,;.,•,1cv,:!:2~-~· ff' g i .3/ / ,.-~I 
4 L::J 0,0.10/CS COMMOAI VOD716E Tv' A'L CAl'.~- R£VlfEO P~E? {)CN /71#.0f. ~ 1 1 73 '•'.-!._.,_.i_J 

r. ~ /,El/i/Tt:5 CCA,/..lcC,'Of'~ 11_P..,r/ov1P1./T P'/..111-c;.. i D 
<Go. = Df!J,;),-£5 CC;MMCV 5161.JAL. I I 

! 

~ 
! 

cl 
I 

j 
I 
I 

B I 
I 

A 

7. 'IJIC:-'iR:}_T!!.? Cf.PEVIT !7~ ~.k'.46C _TYP~ ~51&1.,'AT!O:/j I ! I 
AR~ Kc-x..:,..:1A1Cv r:;.K C,r;,,,,,•rfPl/31~ ,....;A,(' .. /./lUV,£3C-c!- , I 
~--.::c =,_,--.::.o.:;...:;.·-:--v~ 1 1 

~J Cl£V '·./:/L'TAC·E P!I/~ USCJJ: ! 
P1-.ACJ ,P:_il, ,.402, C~.?. A16, .815 :1 ...C40, B40. l , 

A5J,f3E-4.A-06',.<!'5?. ; II 

..r1-AOl,1'0I, ~SG,;55. j 
P::DA·!./ Pl-AZ5 Pl-l3Z"5 PCDB-N 

BT/A-A.I Pl- A 30 Pl- 530 an B-1./ 

ETZA-N<: O/-A:,/ P!-f3?I 8T28-N 

i Z.I 
/( 

IJ/-ft.31 >~:O'VC 

BT3A-1..1 < f-'l-A3z P!-83£ 
BT3B-M 

13T4A-N 1-'l-A 33 p;-e,_:1.3 BT48-/./ 
(S1C-P1) 

I 
Pl-.A031/!iC_-?.,A04.804- n ~ ti ~ 

..t-/€V < ' i . I 
! 

c 

p, A, •• ,,,. 1 l 1 I I I 1 (S1C-P1) .,.'5VA < I I 
P!-A28 1 8Zb. AZ3,8Z9 

-~v 
P!-A'51, .;551 

I +....Le. ij 

T_,,~li./' 
+ CIB I +J.. CZ/ 

• 1 C3 l 
C.14-1r?71/5'-"J -,­

\,;~-Ck" Tz,;.·-.~ :-~~., 

i '7° 

r~ 

J.,_-c;. ..Vt· ..i... C!O 

.:.? -'"J' C/9 T ~Jut: CZi.' 
I C'V -ti 2.3 u,; I IC v. I .:;J tJ 

!OV 't-;!: IOV 

Cl/ j ;:;:: Clld 
I r_/.? I 

+l 33..d 
~ /OV L-17 

co 

cz+ 

CZ~ i 

lC?9 
r71' CB ;;\:: - 33:.if 

+-.i...1ov +!l'h' I' +1-:.N - -

ov ~ j ' l • i • 1 , 1 , +I ~o • • , • • • • • • ~ • • , • • ! 

I.• 1 +, 'CR-.<J %'-:: +1· ,_30 lC3/ I Cfi!;< 1C.?.d +t.<!62'-· Jl-829 
. 1-<uJ :1.;~Jt/3 If.OJI -.SVB 

;OV "i ::'O\I I -,. - ~VA 

Rx> 
100 
zw 

.ezz 
'?'i": 

J'l-.t..Z:J. 

l'StDPI) 
(St:J-Pt) 

-15V < • • ~ I 

Pl-A?Z, B'JZ, A'S: I B?3 

-I SHOWN 

4 

1NT~Rf'RET ORAW!~G ?ER 
Ji(IL-0 1000. FOP.M 3 
CATEGORY E 

3 

~(55 OTHERW!Sr SP[CIFIE__t',)./ 

OIM~IQ/!_S AR.!: IN IN~ 
lOLERA.NC[S...QN· / 

FRACTIONS·+-

f '~ 

.:a:a:=a:cns:: ~~4=~?~...r~~ 

DATE 10-10-72 

OR GU-.d/>z:?..::) 
- .. _£? /'rF~ I 
_Q!~!.._&~~ 10,i-,.,h-:. 

ENG~~~-~· 

2 

g§J 

SCALE 

1~; 

LOC:K~;CED E:;..ECT~O'i!CS CO~PA7'-JY. t!'-.:C. 
!):',':Ai <>;.:<:'~;.;C"'~· ~r\··~.JC-C 

!.C!· ;.;-Y;. <,S..:; L~•...:ce>::'I\•.~ r,iz..,:~ 

LOGIC DIAGR.l\~,l 

TAG 
TIMING AND Gt,;;~,1G 

~1Rf,I\;~;(, ~:O ?:··, 

' 0 r-r,r:'Q"'·~'-:-r: ! P 
L C. v '-' \..1::: [-. ! _; 

1 Sl.!En er ~ 

1 

I 

~ 
I 

.t~-



... 
.. 
z: 
0 
-- :r 
~ 0 
>;: 
"' .. 0: -

"' u 

"' "' c 

--···-··· .. -------""'---

I 
,,·5 l 

5A 
3 

u ~~ J, 

,, 

:_;,3 
,,U,;"17 /.i.!39.3 10 

13 

4 

7cfoopl 
tOOV 

QI 

2N4-"898 

A'l 
JOO 
2W .ur. 

+ 

CURRE!vT SOURCE VOL TAG£ 
REGULATOR 

~J 

Jl-A03 

<t 

Vcs 
(E/'.r-P1) 

----TMRL 

---.--1 
~ CCI I .• ~ 

,. 
() 

r0 
I'- nJ 

N t:; 
N !! 0 
0 

J 0 
0 
N 
0 
....J 

r.n 

I , 
... ,.... 
.q 
.-

u ~fi; 
bl -

R3 
5>: 

r;;cr,M,STC+'I, R£Tt!RN 

Cl 
'~,µI 
t!:V 
.t.ZD7. 

(EXY-PI) ' 

1 

-------------.-----.-f i~ u 



..... 

::i ,,. ,, 
0: .. .. 
"' 

0 _____ .._I ________ u 

MtMORr 8U5Y 
Ml M[MA-N ---------·-----._.._ . .._...__..._ 

ABVO /II 
Pl-A!O 10 

Pl-All 
ABJt-N 

5 

A811-N 
P1-b1i " 

FOi'. Jl·3ll<. t;UND 
JVM/-'tR: J3·/ 10 J3-2 

JcA 5 70 JL·85 
J,·A' To J;.·3'. 
:Jl-AI TO Jl·B/ 

!'OR 3~-Ji. K 8L!ND. ~>.M~ 
~S,ABC·VE lh[PT 
REMOVE J3-I ro J3·Z. 

11512·N 
Pi-1.'1'1 

PJ-1::17 
A813·N~ 

11Bt4·N 
P!-81'3 

>.BIJ·N 
f'J·Bt9 

AB1G IV 
Pl·A~O 

AB/7-N ~ 
l-1-!J.?.'J 

Rill -Eh A.:"J -.v --

Brtl 
Pl-/1(3 

N ~--

HJR I.Iv/{ RU AVE MODt 
Ji!l.ltf'ER Ji·A4 TC JZ·84 
IN 8C1lJf 7,.:..r,, f.!C.Af<DS 
W!Tfl 1;..: IA:, SW I 
P05/J i,)1.~I 2 DOT {X)WN & 
2.~ 7AC, SW I Po::,11t~N 
2. DOT Uf'. 

.(I 

5 

" 

" 

Bl Jl 
14 

8r~ 
UlO ,z. 

BJ 01 

B4 o• 
E 

'5 

~ 
.,,3 

@~] 
R7 
//( 

Bi .:'.If !l 

i. •4 

8l 
8Pt< 
VJO 

!4 

!3 
E 

'5 

ov 

i34 04 I 

BJ 
Oj J 

SD~ 
0 .. 0 

u 14 

"' B• Of •1.. 

E 
15 

ov 

001 

l 

R•3 
I'< 

v 

" ~, 1-----+-•_..-<,.__ 

----- M(fl>f Ji" 
41;~. 

( 510-Pl) 

~-+--~'i:o~,~-~57~,~~'-~r-r-t-t--

0 

/WMESS SE.LECT 

i 

, 

L------·------~ <t~5-P 
lfD41 5 D21 '04-

( L W"-· N 
CLU.R WRITE 

51'2. 

___ J_i_-a_c_s_,~ AR14 -P 

T1.5 rj, 

T 
-wn-.... 9 

~~ 

Jt-8.f.9 
!-'---+-+-+-+--t------1-------~> ~R'3-P (tJr·Pl) 

lii/41 

ic1.-i. 
;, 

10 
AO 

,,JJ 
[]~7] 

(,5) 

(14) 

II 
~-----iJ 

'J.J~ ... ).j. ! l. 
,..._-----•~ ~;;;;>---~G 

(((lf INITIATE 

9 

SllZ. 

ADDRESS R£C<X.,NITION 
12 ~ <>>------crcR-N ________ _j7.4: «/['_! 

·~---~-~---~--~-~-RtTA·P 

4D3 

SK 



.... 

"' "' 0 

- "' ~ 0 
>;: 
"' .. " -"' u 

"' ... 
ll 

5AJ, 

p, 1- 12. 5 (£4-) c!__6 __ "----------- RlAD/wRtTE 
58/ 

:rc5 r 
JA3 

lfl.{A·AJ 
3AJ 

£-1-t!-
0£~83f'5 (l8~) <>-----·-t--t--t--t-------------~ 

(E81) 
£43 

0-----·~----o-+--+-+----

/J£t-:SO (ES2} 
£44 

SAl 

{ MN·!V 
MA5TE.R i111 
ClfltR 

MCtR,·P 
)At 

(Etl} 
tl.3 

DL/·'1-5 
58.l. 

R//~-P 
.3H 

cru1-tv 
'AJ 

&.1··15 (£32) 
£4(-

SBl. 

DU-t8J.5 (£11) 
i "l 

5AZ. 

OJ..2-IJO (i;<io) 
[ }~ 

RMWl(-N 
JA~ 

RMW 

r v 

3 

N 

WRlrl! Pl/ASE 
------ WRPlf-P 

SDJ,H!J 

Jl·A4-9 
-'*-+-.-----~ MMBS·P 

8 

(O.r·n) 

MlMA-N 
JD2 

. .:c;.-"------1-- ADPH·P 
502, "1Jl 

)!;A~---- MEMB·N 
----4-'"<-i::c!.Y N 3[)1, SDI 

WRITE RESTART 

F/1' 

R.MW-ABORT 
F/f' 

W.\'51·P 
SP/ 

{. IU.!;ET ENABLE. ·W!f!TE /RMWI 
1?£5E·P p '-D.3 

wRtrE-RMW 
lJNDF-11 
~JN, H>-?-

LO/lD REG/STEP Puoe 
LDRP-N 

4D4 



" 7' 
0 
-- ;r-
~ 0 
>;: 
1...1 0-
a: -

o; 
u 

"' '" 0 

o: ·--'_ 
w 
z 
0 
H 

0 u 

·::i-" ~ U5'z " 

- ----- - ----
JA.'. CLWR·N 

C/W 

l"ASTffl. CLEAR 
3AI MR!T·N 

Jiil MPU-N _B_Y_T__;:E_+-1--l--

4.~'/ l.IN{;f -N ----+-+-+--
3A2 CLWS-P _____fJ_!'f._--11--t---~-------t--~ 

---~J~r--.; .. ;i;-' • - HI/ --

~----~~~ , 
4A, 11.DPH-P __ R__;;<_AcoD_P_.,_~.:.;•:.:e-1-_.___,_L 

.41 

£55. ______________________ _ 

0 I - u 

f 

1117 
f,/ 
:w 
12i0 

IN 
liH.S EJ. -- ·-- ----(.-- -----

-=-'-"'-f-J 
___ ±.'!~-~ ~-•. J. > (l Jfi) 
.!..1!!_-vi1 

--~'9 
_'!._J ~---()£I/ 
-=.:.!_~-<> 61 J 

--~':<!__, -0£ J 5 (t .U) 
.. !..~!2 __ 0 CJ1(t"f.-l) 

t 15 i.l'J --------<: 
-~f_J_--0EU (cHi 

.!:~£n 

I 153 £5i £51 
·--------·<>- --<r---0--

(,-.4)(£ JB) 

Cl'1 

DONE f)l!IVeA 

/;LJ-50 

1.In. 4!Jl 

C>L/·37~ 
"JJL 

~ 
·~ 
\._ ,. 
~ 
" 

0 
0 
(\J 

0 
_J 

llCKS-N 3/Ji 

~ 
"'f fm) ~ ~J,, 

j.[)4 i< ~ ~' ~ --~ 
·-- --

L_'f! 

_,,..- .. ~- ~!_2.'!_ __ -oE'.S 
; ,--:-3 £.'14 
·-·-- --·-v 
~/~.L .... /'7i. 

_!_l'!__ _____ ,f-;o (e1z) 4D3 
"L-Ci CB!J 

----~---c 
N7 E&h ------o 
1/0 ~ ,-Q .... ----o -

...:.!..."!..-</82 (£./,~-) 11-1.J.:. 
')1.5 Ello 

-----0 
~118 

_§_~~''"' 
---'~--o"'• (• 5'7) 

RJ7 
100 

'.-



.... 
., 
z 
0 z 
., 0 

;: ;: 
"' .. "' -"' u 

"' "' c 

/)J.1-(.J 
511• 

~R.rf ·· tlf;,f 

Oll-2 ex; 
5Al 

bu - 50 
5Al 

DLt-0 
SlJI 

u 

/NH1~1r TIMING 

Jl-A27 _______ ____,... tA.tl-;A -IY 

(51D-P4) 

X-CURR.ENT li-'R'T£ TtM.w6 

Z!!!. ll.IR1TE 

Wlff~-N 

fETf·P1) 

Y- Cl/RRENT WAITE -r-J¥1tN6 

1U WRJrlE 

J.K (3310) 

<! 

~ ro 

r0 
['-
N 
N 
0 
0 
0 d 

>: 0 
c• N "' !Ii 0 
"' 0: _J 0 

'>"-~ ...... ~~~~~~8'<(331~),,_ •• , 
P----..----q_~ . J5 ~~ 

0£ t - /<,.: ~ 
SAi 

Dll-315 
5Al 

(ES) ,_-. _,-_;_5---+­

, t: l7) of.!:_4__ 

'1bPl"f-P ---..-. 
- 4A/ 

I>-! 

REii[) F/F 

£34 
DLI -16.- ~ (n1i 0-----1-1--< "", '--;:."~------+---'~ 

SAi /(,) (l"l. L 

/t1A.STER c,€Al-f. 

DU-78 
.SA4 

L '>& 
RE.AD F/1' 

) ~0_, b __ 
'/~)-

DLt-·z.~ \i:JC) r;..-'.;'_:_·'--t-------
56J. 

RESET E IJ/IBU: Rl SE -p -----t-----------t---t-~ 
M3 

S£i£CT tiF! t\l(l-l·P------+------------t--<t-·-t---
81rt: JA.I. 

(/;12) 

£0RP..v­
fA.,. 

'2 

____ l __ -";jz;;,Y 
l./NO!"-N ---+--l------

4A.,. 

C£W5-P ---t-.... ~--------i--1~-'-<J 
JA<. 

N 

st:acr RIGHT 
Brrt: 

RMW!l·IY b; .JAl 

~CEN-P -----~----------.. ---'~ '' 

JAl l ------------------~z ~II IL 
.583 Dll·3.l.5 Cr85) 0-l 1 ---------------- ---~ u41 
5 8.J l'<l- 0 (EJJI) o£_fl 

J 4-K (3.311) 
~---------------, llJ tliY41( Ofi!81( ,JUt.;rm :1'5-t TCl:T5-Z 
IN Ml')' 41( ;/'UNIPfll< J"5-Z TO ;rs-3 

T·CURRf.NT RO•D r1MIA./6 
11.! READ 

Jl-A5.J 

J(- CURRENT Rf"il> nMAJ6 
;?~ READ 

Jl-85:1 
$1f7~~N 

(U'r·P5) 

Nei~f C.ll. 1.lF' d,.lt .JN4l;. 
~ {>l',RH-N 

(S•O-P4) 

DR. f'?l(,HT fjyr£ 
./l-Bl3 

ORRL-IY 
(SIO-P5) 

LC'4!> LEFT 15rre JI-AZ/ 
ll>RH-N 
(SID·!'~) 

LO~D R!Gf.17 /lYT/: 
Jl-8.l! 

Ll>Rl·N 
(SID-PL) 

"! 
10 

i'.. 

'° 
~J 
~1 

-------_,,-----------
u 

.... 



001 (11 'l l ( 1()()1 

1102 001 ()( )[) 1 

()()3 ()[1() 

O(Jlj f 1 ('4 ()()[) 1 

005 F ()()1 0001 

006 f {)() 1 O()Ol 

007 C()l (){]()1 

008 con 
009 (1(11 fl(]() 1 

010 ()()() 

011 E 001 0001 

012 E oo 1 0001 

013 002 0001 

014 000 

Cl15 001 0001 

016 000 

017 f 008 0001 

01 8 F 00 3 000 1 

• F 006 0001 

020 F 003 0001 

021 000 

022 F D01 0001 

023 f 002 0001 

024 F 003 0001 

025 r 001 oom 
026 ()()') 

017 F C01 0001 

02 8 F '1D2 0001 

029 F f)'l4 OD01 

030 ()()(l 

031 ()()() 

032 f f!(11 ()()(11 

033 r 001 0001 

031.i f 'l'.ll ()()()1 

03 s r~ri l r'no 1 

100100511.i0-1 

1 ()[}5()00761.i-1 

800, 60CJCJO 1 -1 

8il0, 6[)0()01.i - 1 

LC· 0 IP· 1CJ08 

1135166-1 

8()0 1100001 - , 

eno 1 1 00002 - 1 

1N52318 

2N4898 

8001 80004 2 - , 

8001 800044 - , 

8001 800046 - , 

8()()1 80004 7 -1 

8DO 1 800050 • 1 

8[)()1800052 -1 

800 1 8000 54 - 1 

8001 800055 _, 

8DO 1 800058 • 1 

8001 8001 ()() _, 

8001800120 _, 

8001 8031 39-1 

PRINTED ~RG BO, TAG 

Pl N, TERM! NAL 

;)ELAY LI NE 

DELAY LINE 

1%15 bELAY LINE 

00779 jsWITCH, 7 TOGGLE 

PIODE 

p!ODE, ZENER 

PIODE, ZENER 

JTRANSISTOR 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

NOTE 211 

DL1 

DL2 

ALLEN AVIONICS OL3 

AMP, INC SW1 

CR1 .5 IS 

CR2 • 5 IS 

CR3,4 .5 IS 

01 (T0-66) 

U22,25,31t34,58\ 
61,62,71 74HCJU1 

U27,36)49 
( 74H04 

U23t 24, 32 I 35, 48, 
78 74H10J 

U42,47)52 
( 74H11 

U18 ( 74H22) 

U33, 77 ( 74H40) 

1)21 ,41 )72 
( 74H51 

U57 (74HS2) 

U59 ( 71.iHSS) 

U28, 38 ( 74 75) 

U2D, 30, 40, 50 
( BDR)' 

U37 (7437) CP 

CP 8001803128· t US 1 ( 7412) 

80018032£13·1 Cf> U60 (745112) 

U6A7723393 r:72G3 CP FlllR':.HILD U13 

8 

9 

~1 

2 

.3 

5 

6 

7 

8 

.9 

0 

1 

7 

3 

5 

()3g r102 f){)()1 1'8242A 1 m24 CP s I GNEl l cs Ul 9, 39 6 

§1~--L---'~-'--~~~'---'--~~-~~-.-~~-~~-.-~~~_i_---1 
2 SYM A __ "l __ D_Fl_N_D_N_'O_. __ c_o __ l_._u_•,H·< __ co~~~-- --- --- ----- ---- [)ffl~~TION~---· - ---~[':'.:~l_:Jr_l~----
g A- DENOTES Slrr .. R~.l [ PL ( - SOURCE CON1ROl OWG IC P-- l'<lTGRATED FOR REV RECORD 
., B - REMARKS COl llWi CONTAINS F - srrc COtHROL DWG CIP<'.:UIT PKG SEE SHEET l 
F, ADDITIONAL OP! f RIN(; INfO M -- Of.NOTES MAI\[ rnoM Is -- lllSltl I IOti SPAN 
• C- INf'O UNAVAll •'.Hl.L TO fl[ '·-P.Llf.RNATE SOUiiCL A;'R .. N; Pr•m 
~ /d)ll[D BY CfoG ll'.iCUMLNlS 
-,.~~~~~~---~~~~~~--~~~~~-~~~~~i...-~-~------~~--''--~~--------~·~ 

LlCVI iJ9 (JAN )U) K Ii. E 



'\r 
\ . _,4_.,_,, ..... 

(f:'"'tsJ B 14715 PL:· • 1 l'l'~773-1 -~- c 
LOCKHEED n.rcrno:JiCS COMPf.NY 

D..\TA Pf;•)Dll\.15 OIVfSION -----· ·------ ---- -----t-
LOS AtlUI ES, rAI lfORNIA 90012 SILL CCDE IDENT ~llUT ~ flE\I 

-·--

1 ~ QTY SERIAL NO. I 
PART NUMBER CODE 

DESCRIPTION 
SPECIFICATION I J MAll, NOTE(S) FIND 

M HEQD sri.iir -i'No-1 IDENT VENDOR REF' OESIGNATION(S! NO. 
-!-· --- ------ - --·--·----- -----

037 COi )()(11 SN75451 P t!12q5 I CP TEXl\S INSTR !Nl U68 37 

038 (1()() 38 

039 F 018 )()01 t'0013(10101•1 .::APACITOR 04,6,7,1(),11,14, 39 
15, 16, 17, 23, 24, 
25,27,28,2Q,31, 
32,33 .25 IS 

f"~P r 1101 )()01 80013('0()15-1 .:APACITOR cs ,1 IS 40 

(!l11 (1()7 0001 M390031rl1-;'1·1e ~APA:ITOR MIL·C-3900311 CB, 9. 1 3. 1 8. 1 9. 111 
21. 22 .8 IS 

()117 006 (1()()1 M39003/01 -2CSO CAPACITOR MIL·C-39003/1 C2,3,12,20,26, 42 
30 • 8 IS 

()li3 ('01 0001 M39003/01 ·l'!l35 :APA CIT OR Mil· C-39003/1 C1 1.1 IS 43 

044 ()(]() 114 

045 coo 45 

046 ()()() 46 

047 013 0001 RUl7S301G f,ESISTOR MIL·R-22684/1 R16, 19, 23, 24, 25, 47 
26,27,32,33,34, 
35, 18,29 .5 IS 

048 012 )()()1 RL07S102G ~ESISTOR MIL·R-22684/1 R7, 8, 9, HJ, 11, 12, 48 . 13,14,15,21,31, 
39 ,5 IS 

049 001 )()()! RUl7S620G ~ESJSTOR MIL-R-22684/1 Rl .5 IS "49 

050 001 ]()() 1 RL07S472G ·fESI STOR MIL-R-22684/1 R6 .5 IS 50 ..,. 
003 .)()()1 RUJ7S101G j<ESISTOR MIL·R-22684/1 R20,28,37 .s IS 51 ~ 

052 !103 DOD1 RL32S510G f,E SJ STOR MIL-R-22684/3 R17,36,38 .8 IS 52 

053 003 0001 RL42S101G f.ESJ STOR MIL-R-22684'4 R2,22,30 1.0 IS 53 

05_4 (101 0001 RNS5D124H f,E SI STOR - MIL-R-10509/7 R4 .5 JS 54 

055 coo 55 

056 002 )001 300 7P- 1 • 5Cl2 ~0294 ~ESIS10R,VARIABLE POURNS, INC R3,5 56 

057 000 Is 7 

058 A/R J001 SN60/SN63 SOLDER OO-S-571 ~8 

059 F [)1() ][)(), 90034 1:041 7- ! [J •IIRE, SOLID 30Av:G \\'!H 159 
APPROX fl REQD 

ri&o f ()()1 ()()() 1 90034:10419·4 WIRE, SOLID 28AWG. ~() 
APPROX f'T REQD 

061 REF )001 LD20C1002273-1 OGIC DIAGRAM ~1 

Ji. 
f-
'1 .. 
;;; 
g 
Cl) 4 
:>' 
"' n ,, 
iS 
<> • -...l-.. - •-

L[CW ;,:t.O (JM-I /IJ) Kt. E 



.--.-:v~· ~~,.--~~~-~~--~-,-
~9 

LOCKHEED fl ECTl~ONIC~ COMPANY 
DATA l'HODUCTS DIVISION 

LOS ANGl ll.S, CAUronNIA 9~072 

B 14715 PL 200 1om~n·1 c 

--·---------·-----+-
SIZE CODE IDUH SHEET 4 REV 

h--- -----.---------.-'---.,.--
~ OlY SUll/\1. NO. PART NUMBER CODE DESCRIPTION SPECIFICATION I MATL NOlE(S) 
M !;l.Qn "._T'.~'lE _f_r•_D -l---------l-1_o_EN_T..:....+----...,.----·---'---v-E_N_DO_R ____ REF DESIGNf1llON(S) 

WlrtE LIST 

FHOM TO COLOR FIND NO. 

E87 E43 WHT 59 
E~lO E72 WHT 59 
E~S E69 WHT 59 
F' EG7 WHT 59 
E32 E'f. WHT 59 
El 7 E·l'~ WllT 59 
f12 Eb1 V:UT 59 
F82 EGB WHT 59 
F52 E44 WHT 59 
E16 E56 WHT 59 
EIS ESS WHT 59 
E31 E33 WHT 59 
E4 E57 WHT 59 
E78 ES4 V:llT 59 
E75 E55 W!IT 59 
ESI E41 V.'HT 59 
E96 E4fi WllT 59 
El31 E47 WllT 59 
E85 E71 \\'HT 59 
E12 E39 WHT 59 
E30. E40 WHT 59 
E27 E64 WHT 59 
E21 E34 WHT 59 
E74 E59 \VHT 59 
E25 E65 WllT 59 
E51 E38 WHT 59 
E5 E35 WllT 59 
E25 E37 WHT 59 

~ 
El5 E36 'WHT 59 
E4 E66 WllT 59 
E85 E48 WHT 59 
EG E2G WTIT 59 
EB E49 WHT 59 
ElO ESO WllT 59 
J2-A6 J2-B6 WHT 60 
J2-A5 J2·B5 WllT 60 
J4 ·2 J4~1 WHT 60 
JS-1 JS-2 WllT 60 

I 

FIND 
NO. 

_j_ ___ _j 



v 
---------.---·-r,-L~-E-ric:..--......---.--E--· 

~-~ 6 1411s __ _ P __ L :'1:mri1''.'7n 
LOCKlflf(l El f.CTRONICS COMPANY 

c 
Df..1f, rHOl 1UCT!J DIVISION . ;r 

LOS Ar<c.llf~;. CAL!f<'H~IA 9002:' SIZE CODE IDUHISllfET 8 REV 

t-y-S ... Q-TY--_-S(_R_l~-,L-_-N~-.. --p-A-RT_N_U_M-D£-'R-~C-.O-.D-E_,-- DESCRIPTION l· SPECIFICATION I l MATl./N01[(~;) 
M REQO SlArn f.ND !DENT VENDOR REF OESIGNAT~?N(S 

FINO 
NO. 

.... -----·-
:mn Rrr noo1 SF'f C/O'.-.G 1s1 :i 

20 1 

20? 

103 

201i 

20 s 
206 

20 7 

208 

209 

21C ) 

21 1 

212 

213 

214 

~ 

~ 

e 
-' 
i 
J:? 

~ 
~ 
"' 

A/R 0(101 LECP1Cll1'l- l 7 

REr 0001 LE CF'I0!30 

REF (1()()1 

REF 0001 

REF ODO 1 

REF 0001 

REF 0001 

REF ()()() 1 

REF 0001 

REF 0001 

REr 0001 

ODO 

()()() 

A/R 0001 LECP1075 

A/R 0001 

I 

r~-'HS: 2llf' 

~~Ml Kl NG (IDENTIFY). 2(:1 

Clfl!N!NG. ?02 

AREA TO flE FREE OF SOLDER. 203 

C0MF'ONENTS NOT CALLED OUT BY THEIR f"IND NO. ON FllCf 204 
OF ~>Rf\\vlNG ARE !DENT! FlfD f1Y THEIR REF DESIGNATIONS. 

CCMPONf NT HE I Giil. 305 MAX. 205 

PROTRUSION SIDE 2, .075 MAX,, LEADS TO BE VISIRLE 206 
n~u SOLJER. 

TOT~l \~/\RP AND TWIST ~H~LL NOT EXCEED .010 INCH/INCH 207 
IN GENERAL AREA A~J .~1~ !NtH/INCH IN CONNECTOR AREA 

SOUARE PAD DENOTES CA H!OlJE END ( s TRI PE) or DI ODE, OR 208 
POSIT!VE (-t-) EN'1 Of CAPACITOR, 

RECTANGULAR PAD AND DOT OR 5LOTT[D END or ICP DENOTES 709 
PIN 1. 

MAXIMUM COll'PONENT UJrJf"IGURATION DEPICTED ON FACE or 21() 
ORAi-JiNG. f"OR ACTUAL USAGE SEE APPL! CABLE PARTS LI ST 

TRIANGLE SYMBOL DENOTES TERMINAL PIN LOCATION. 211 

212 

HARD\oJARE. 

• INSTALL MICA WASHER UNDER 01 AS SUPPLIED WITH FIND 215 
NO. 15, 

8._......._~•-~"--~------~~~-..<-~~-'-~~---~~~-~~·~--~~-~-----~-~~~ 

t U:CW 2'.V (JAN 70) K & [ 
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~1ll• 

'C'J•l' 

v·:.,·1 A 
' 

~~ b~f~~'Rt:;,,; . k~, D 
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! ( -~~-~;,.,,·1::-n 
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~ 

f~lrt~l 
h: 
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.- • 'I e [I; 

~""· sn . .,:;s::' I , : l ~-1. • 
1 

: 

1 ~·~·1; •'-;;:::t, ".," ,-,, ··;.~,- --, ;r>'",•,','~',.' -,-: ·. - • '~: ..J •• 
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r 
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'";'"<t ·~~~i~•iL., !'.i~·~:,, . . :i~ · ... :i~"ti· l ~.~!~1 ;,~:~fi., .. t)t"'Uilif< J_~, ... ";.)~11.r:ih.Ji' .. ,·-~ 
s£~~;~:~ ~!;~:;.:: .. :...!)~ :~·-~~L_ry·.~ ~ · di!;. '.·i·!i.«~.1 ,....,..,.,_ 1(.:. 4 •• ... o,.tl ~ · 7 -1,.> _:"L.,_.,.l;:. .. 1. ~- l•- ~~ • - ·:: • "1~.., -:~ ~ 

BI . '· ·-.;:_;<' ( '._. .,.J ..... ' ~ ::::·.:-;_:;' l ~ , If~ , '; .. ~w,_1 ~1•-.. ::.J. • \ . ..,'[\',I I!><~'·'·' II ~-'.:1 
;~·~~ ' . ,:.;" ; -'':"~ ; ~ · 1 , ! - ~ .,_. i l • n:~I lt'.~--:: ·:~.2.!f\:_:·> ;?; <.. ·''•;;I! . l:f~ ,. i .! ' '· '.) te51 f 

~
I-

ll -
I ~ 

A 

- A' t' •- If r.-- - ..-7 ~.t'"' -f-~•,,-,-~.___.b< -. ., • '.1 
'~~ ... L . l~ ~- ____ ....... ~...A !~~,... d.i... ... -_-xr,:-... ~:--/i..,.~_.1·-~·,,.&"'r -.\ .....,,,\\.'l:!~\\-.../1.:, .• , 1_:::~ rvP·~Al :111s !.i.1..LP:cs or 
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B 14715 PL 7111Jlll02/1'l-1 fl CHK !.'•. . . ~~ !l/\lf. ·;. ·;•· i._::.,~----~ 

-------------·'-'•-~:-<---- ... -· . - ' l01".KH£FO [I rcrnoNICS COMPANY 
._EN_9'l_'_'.'._· ... --~-~r··· _, __ Pll_ll :':L'!: P/\IA f'IWDlJCJ~; DIVISION ;.:-Z-E C-O--D-,:·-,-(l[_N ___ 1l·;1·1·1·r-·-·-----------·--- .. _ 

s QTY SUH/II. Nll • CODE SPEClflCATION ' T MATl. NOH (~L ... \fiN'i:l _P~f~Gll ___ __::_\-,-- ()Al_~: .. .-~-~-l -~;_!'_r!:;~-~1-~ CAllFOl<NI.\ 900=122 __ :'..'._~_:__ ___ ( ___ ?__________ REV 

!~ m:ao srnrn: rrm PART NUMll[R - IDENT DESCRIPTION VENDOR I REF DESlGNAll~~ NO. 

001 ·ono [ li)[l 1 

007 001 [l(l()l 

003 (1()1 ()()(]1 

(l(ll1 PC' 1 '''11)1 

005 000 

006 r on 1 0001 

007 r on5 0001 

008 F 003 0001 

009 F 003 0001 

010 001 0001 

01 1 020 0001 

012 002 0001 

013 000 

014 000 

01 S E 002 0001 

016 000 

004 0001 

000 

019 E 055 0001 

020 ono 

021 000 

022 003 0001 

023 002 0001 

cmi 005 0001 

025 F (l10 0001 

026 000 

02 7 000 

028 001 ()()01 

029 [J30 0001 

1 ()(11 ()[J4 <)~4- s 
20020()1187· 3 

1 C'I ~ 1 ( 'C' 5 1 4 1 - 1 

8110 I 8<10044 • 1 

&l01 8CJOO 83 • 1 

800180£1100 - 1 

8001 8001 2 0 - 1 

8001803139- 1 

SN75325N 

SN75452P 

800140£1092 • 1 

8001200[)16-1 

8001 1 0000 I • 1 

M39003/01·2015 

M390(]3/01·2018 

M39003/01·2050 

8001 300101 - 1 

RLO 7S 12£JG 

RUJ7S202G 

EX''• CK1 C/\RO ASSY 

PRINTED ~~G AD, EXY 

rRM·~(, ASSY 

CC'VER 

!CP 

ICP 

CP 

CP 

~CP 

01295 I CP 

01295 I CP 

~RANSFORMER 

• ITRANSISTOR 

~HODES 

P,PACITOR 

j::A.PACITOR 

pPAC!TOR 

j::A.PACITOR 

~ES! STOR 

~ESISTOR 

USED ON SLf 3317 1 

~ 

fl 

" U1 7 ( 74H04) f> 

U3,4, 21,22,20 V 
( 7442) 

ua, 12, 18 ( 74 75 > B 

U15, 16, 19 (BDR) ~ 

Ut4 (7437) O 

TEXAS INSTR INC Ut,2,5,6, 7,9,10, 1 
11,23,24,26,27, 
28, 29, 30, 31, 32, 
33,34,35 

TlXAS INSTR INC U13,25 2 

Mll·C-39003/1 

MIL-C~39003/1 

Mll·C·39003/t 

MIL·R-22684/1 

Mll·R-22684/1 

Z1,2 

Qt THRU Q4 (TOS) 

CR 1 Tl-RU CR211, 
CR26 URU CR56 
.5 IS 

3 

4 

5 

6 

7 

8 

p9 

0 

~1 

C3,15,19 .65 IS ~2 

C7, 11 .8 IS 

Cl,ti,9,10,13 
.8 IS 

C2,5,6,8, 12, 14, ~5 
16,17,18,20 
• 25 IS 

R48 ,5 IS 

R1 THRU R4, 
R6 THRU R9, 
R13 THRU RI 7, 
R26,R33 THRU 
R36, R40 THRU 
R47,R49 THRU 
R52 • 5 IS 

030 

§~-'-~-'--'-~~~~..l....-~'---~~~~--r-~~~~~-.--~~~--1.~-I 
i ------- . S'.M_ A~~IN°. ~_o_:_~_OLL!.:~~ coor_s_ _ -- - . ----- DFFINITIONS - -·· ----- - . R[VISIONS - --· 

002 ()()() 1 RLCJ 75301 G R5,37 .5 IS ~O £SISTOR MIL·R-22684/1 

~ A-DCNOTrS SI PArlATE PL E -SOUFlCF. COrHROL DWG IC P- INTl'GflAlEO FOR RfV RECORD 
B - RLMllfH<S CULLl'!N CONTAINS F - SPEC rnrrn<OL DVIG CIRCUI r PKG SEE Sll[[T 1 

g1 ADDl1 I0;1r-1 OllLLRltlG INI 0 M -- Dr Norr s w.v.r IT<OM 
l:; C - INfO Ul<1W/\\l l\lil[, TO f1E & -ALlJ flrl/\lf :.UUlil.l 

I'.:' .. !W.£ Pl'ION Si'AN 
11: fl .. A'. Id Oil t ADf1Ul fJY C1rG IJOCIH.H NTS 

.__l_l-CW_7_J~-(J-r·,-r1_/_0 __ l _K_&_L--·-·--------·---+""'· ---------------1-------·-.. ··-



03' 002 J()() 1 

032 000 

on B 006 0001 

034 B 004 JOO I 

035 B 001 J001 

036 002 ~001 

03 7 002 0001 

03€ 002 0001 

039 002 0001 

040 001 ()()() 1 

04 1 001 0001 

~ r 006 0001 

~ 004 0001 

044 r 004 0001 

045 r 006 0001 

046 . 006 loo01 

(}4 ~ ~ ()() 8 ()()() 1 

048 A/R 0001 

049 A/R looo1 
050 A/R )()01 

051 000 

052 RH ro01 

053 000 

054 003 )[)()1 

055 001 J001 

056 A/R JOO! 

057 A/R 1001 

PART NUMBER 

RL07S511G 

LOCKHEED [Lf.CTRONIC:~ COMf'i\NY 
DATA PRODUCTS l'>IVIC~ION 

B 14715 PL 7001002219·1 f\ 

-· - ------- --------··------1--·-
SIZ[ com: lllfNT SHEET 3 fl(\' 

COD[ 
IDENT 

OESCRIPrlON 
I SPEc1ncA i roN·-,...j._.1-.---.,-,-11-1-1. --N-OT-E-(S_l __ --.-r-,"'N·D-
1 VENPOR REF ll[SIGN~_n_oN_c_s>_.._N __ o_. --

PESISTOR MIL·R·22684/1 R24,25 .5 IS JI 

32 

TYPE BR5·47,0 07716 RESISTOR IRC, INC R11,22,:i>3,Jt,J2, 33 
39 .6 IS 

TYPE SRS· 150 

TYPE BRS-324 

Rl.O 75162G • • · 

RL07562-1G 

RL07S4J~G 

RUJ7S·l5lG 

93HJ-24. 

9310-22 -

9003400419·7 

22268 

1005000041-1 

9003400419·3 

10D10B5025·2 

\C)(J500U7~1- · 

1203 

3145 

SN60/SN63 

LD2001002219· 1 

26Al/N \oMT 

M70·9·506 

DELTA BONO 

RTA 

17716 rESISTOR 

kJ7715 RESISTOR 

l<E SI STOR 

RESISTOR 

RESISTOR 

RESISTOR 

INDUCTOR 

INDUCTOR 

iw1-~E I SARE 

13103 HEATSINIC 

TRANS I PAD 

~IRE, RISER 

SPACER 

PIN,. TERMINAL 

71984 PRIMER 

71984 ~TV COATING 

SOLDER 

,_OGI C DIAGRAM 

15LEEVING 

~4193 HERMISTER 

15820 ~DHE SIVE 

l5820 ~ARDENER 

JRC, INC 

IRC, J NC 

Mii ··1'-nf·84/1 

MIL-R-'22684/1 

.J. "''· ~1111 r n co 
r:o1-1rH't1. U\ 
J;W. flit.UR CO 
COMPTON, CA 

THERMAL LOY 

OCM CORNING 

OCM COlNING 

OQ·S·S71 

Mll.·1·7'179 

BRS-47.0 OHM1PCT 
TC100PPM/C DEG 

R20,21,29,30 311 
.6 IS 
BRS· 1 SO OHM! PCT 
TCIOOPPM/C DEG 

R12 .6 IS JS 
BRS-324 OHM1PCT 
TCIOOPPM/C DEG 

R54,S6 NOTE 219 36 

Rt0,38 .5 IS 37 

R19,28 .5 IS 38 

RlB,27 .5 IS 39 

L1 .6 IS 'ill 

L2 .6 IS IJ1 

2BAl<.G 42 
APPROX INCH REOD 

4J 

T05 44 

APPROX fl REOO 45 

5/16 DIA 

'NO.TE -2"1'7 

. 
' 

~6 

'47 

19 

jso 

' r> 1 

r>J 
APPROX JNCii RfOD ,4 

CAL-R, INC RTI , 1 IS 

WAKEflflO 0-IGR NO, 152 ;5 

WAIC.Er I£ L D ENGR ~7 

____________ ......... _, 



B 14715 PL !l 
-----·----LOCKHEED [l ITlHC'NICS COMPf•NY 

01\Tll PIWllUCl~ OIVISION 
lOS ANGH t :;, CAI If unNIA 9 oo 22 SIZE CODE IDENT SHEET 6 REV 

.-.-~·~--·-·-..-----------,.J'--~....-----'------1...,J--...J..---·-'-1....---------.--L--I 
S QTV Srni.~L NO. CODE SPCCIFICl\TION / MATL NOlf.(S) FIND 
~ Rr:QD ST~r; I - fNll - PART NUMBER !DENT DESCRIPTION VENDOR REF DESIGNATION($) NO. 

-- ----- -------l---f-----------'--------1--------4-----

200 REF l001 

201 fl/R 1001 

202 REF 1001 

203 RH 1001 

20li RE r l001 

205 REF JOO 1 

206 RH 0001 

207 RH 0001 

208 REf 0001 

209 RH 0001 

21CJ R Er 000 1 

211 ()()() 

212 000 

213 000 

A/R 0001 

REF J001 

216 REF 0001 

217 R(f 0001 

218 REF 0001 

219 REF J001 

220 REF 1001 

~ 
~ 

SPE C/£Yoo.G/STD 

LE CP1049-1 7 

LE CP1080 

LE CP1075 

!Non s, 
~RKING (IDENTIFT). 

CLEANING. 

200 

201 

202 

!AREA TO BE FREE OF SOLDER. 203 

COMPONENTS NOT CALLEO OUT BT THEIR FIND NO. ON fflCE 204 
OF DRAWING ARE IDENTIFIED BT THEIR REF DESIGNATIONS. 

COMPONrNT H[lGHT ,3Q~ MAX. 205 

PROTRUSION SIDE 2 .075 IAAX. LEADS TO BE VISIBLE 206 
T~U SOLDER. 

TOTAL \-!ARP AND 'TWIST SHll.LL NOT EXCEED .010 INCH/INCH 207 
IN GENERAL AREA AND .nos INCH/INCH IN CONNECTOR AREA. 

SOUARE PAD DENOTES CATHODE END (STRIPE) Of DIODE OR 208 
POS~TIVE (+) END OF CAPACITOR. 

REC'TANGULAR PAO AND DOT OR SLOTTED END Of [CP DENOTES 209 
PIN 1. 

MAXIMUM COMPONENT CONflGl.RATlON DEPICTED ON FACE OF 21CJ 
DRAWING. FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST, 

HARDWARE. 

~HE roLLO~ING CONNECTIONS ARE TO BE IAADE USING FIND 
!No. 42.. : 

FROM 

J2-1 
[13 
"15 
·17 
19 

TO 

J2·2 
E14 
E16 
E18 
E20 

R53 IS A TRIM RESJSTOR (LAB SET) AND MAY.BE 
INSTALLED AT TEST LEVEL, (IF NECESSARY) 

liJ SYl'.BOL DENOTES TERMINAL PIN INSTALLATIONS, 

211 

212 

213 

214 

215 

216 

217 

PRECOAT MATING SURFACE OF flND NO. 55 WITH FIND NO.S 218 
56 AND 57. BOND FIND NO. 55 TO FIND NO. 3 WITH FIND 
NO.S 56 AND 57. INSL.lATE LEADS WITH FIND NO, 54 P.NO 
SOLDER TO PADS AS SHOWN. 

R54,55 AND 56 COMPONENT VAL1£S MAY BE CHANGED AT TEST 219 
LEVEL. 

FOR 2001002219-2 APPLICATION THESE RISER WIRES ARE NOT j22CJ 
fEOUIRED. 

" 8._.."':"!'.'~~~...,.,.~~·"'.":"':-:--~~~-'-~_...~~~~...-~~--~~~~~~~~~~~~-"~--' 
LlCW 210 (JAfl 7U) K & E l 
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"'' 

~ PREPARED DATE 

CHK DATE A 114715 I PL 2001002166-0 c 
LOCKHEED .ELECTRONICS COMPANY 

DATA PRODUCTS DIVISION r-r----111----~-----l.1---11 
LOS ANGELES, CALIFORNIA 90022 SIZE CODE IDENT SHEET 2 REV 

ENGR DATE 
PROJ ENGR DATE 

S QTY SERIAL NO. 

~ REQD START END PART NUMBER 
CODE I I SPECIFICATION I I MATL/NOTE{S) I FIND 

DESCRIPTION VENDOR REF DESIGNATION(S) NO. IDENT 

001 r (]()() {)(){,, 2001002166-0 

()() 2 ()() 1 ()()() 1 , ()() 1004808-1 

00 3 003 ()()() 1 121- 7360-035 

I CM-CKT CARD ASSY PROCLREMENT ONLYl1 
- 12 PRINTED WRG BD, ICM 

71468 I I NSLl.ATOR, E CP4 ITT CANNON 70 POS (DUAL 35} 13 

001..tl I 003 0001 121- 7360-020 

0051 I 330 0001 030-7331-001 

714681INSLl.ATOR, ECP4 ITT CANNON 40 POS (DUAL 20) 15 

71468 CONTACT, ECP4 ITT CANNON .094 THK BO 16 

. 

~ 

§ 
6 
t;iL 1 L ..1. ..1. , _j_ _l_ _a 

~ [ SYM ANO FINO NO. COLUMN CODES DEFINITIONS REVISIONS ] 

0 
I-

~., 

~ 

1 A- DENOTES SEPARATE PL E - SOURCE CONTROL DWG IC P - INTEGRATED FOR REV RECORD 1 
B - REMARKS COLUMN CONTAINS F - SPEC CONTROL DWG CIRCUIT PKG SEE SHEET 1 

ADDITIONAL ORDERING INFO M - DENOTES MAKE FROM IS - INSERTION SPAN 
....._ 1, C- INFO UNAVAILABLE, TO BE & -ALTERNATE SOURCE AiR-AS REQD 
~ ADDED BY CHG DOCUMENTS 
t), .... _ .. , S I 

LECW 263 (JAN 70) K & E. • ·---·--~···· .. 

~ 

------------------------------------



M "\. 
y 

PREPARED G. 
CHK L. 

MERINO DATE 7/20/1.2 ~ 
ENGR J. 
PROJ ENGR DATE I LOS ANGELES, CALIFORNIA 90022 

S QTY SERIAL NO. CODE 
v 
~~ IREQD START I END 

PART NUMBER DESCRIPTION IDENT 

()() 1 ()()() (}()() 1 2001 ()()2166-1 ICM-CKT CARD ASSY 

002 ()() 1 ()()() 1 2001002166-0 I CM-CKT CARD ASSY 

003 () ()() 

()()4 ()()() 

005 ()()() 

rmsl mm 

-L~1 1 o 1 2 om 1 I 4508 • 75 WI DE 04963IF"OAM TAPE 

I 

8 -6 .... 

SIZE ICODE IDENTISHEET 3 

SPECIFICATION/ 

VENDOR 
MATL/NOTE(S) 

REF DESIGNATION(S) 

USED ON 
Sl£ 111Cl-1 

2 

3 

4 

5 

6 

3M CO APPROX INCH REool7 

c 

REV 

FIND 

NO. 

I 

v,~.____,..__~_._~_._~~~~~~--'-~~----''--~~~~~~~-....~~~~~~~~~~~~~~~~~---~--11 

~ SYM AND FIND NO. COLUMN CODES DEFINITIONS REVISIONS 
~!1--~~~~~~~~~~~~~~~~~~~~~~~~~--i~~~~~~~~~--~~~~~~~~~----. 

o A- DENOTES SEPARATE PL 
1- B - REMARKS COLUMN CONTAINS 
~ ADDITIONAL ORDERING INFO 
~ C - INFO UNAVAILABLE, TO BE 
~ ADDED BY CHG DOCUMENTS 

E - SOURCE CONTROL DWG 
F - SPEC CONTROL DWG 
M - DENOTES MAKE FROM 
&-ALTERNATE SOURCE 

IC P - INTEGRATED FOR REV RECORD 
CIRCUIT PKG SEE SHEET 1 

I S - INSERTION SPAN 
A/R-AS REQD 

u._ __ ~-----~------------------------------------...-----__. __________________ _.. ____________________ _. 
LEC'N 203 (JAN 70) K & E 

...... -

~ 



APPLICAllON REVISION 

NEXT ASSY usrn ON LTR DESCRIPTION DATE APPROVED 

A 1<..E: LE A.:5 S: l="oR.. Pl2oD UC Ti ;J/j_ 7£ ... 
J - ~ 

.-

<-

T 1 T T T T I T I I I I I I I I I I I l 1 J 1 1 
1T2I3T4T5 sT1 0}9-f10 11T12J13I14 15J16 11} 1s J19120J 21 I22I23J2412512sJ21 20T29T30T3• 

RECORD OF REVI SI or' STATUS OF EACH SHEET 

CONTRACT NO: 

~~~ Bolt Beranek and Newman Inc. 
DRAFTSMAN J-f ~.} {.: Cambridge Massachusetts 

DRAWING TITLE 

CHECKER 

TAG IECHNICAL RE'F 
ENGINEER L ( ~ :- ,. ·~ ~ .~: · . . . 
APP'D FOR REL SIZE CODE IDENT NO. DRAWING NO. 

·-· '/(.: . A TAG-05 
APP'D (CUSTOMER) 

SCALE l REV A l SHEET I OF 3 





TAG BK Core Timing and Gating 

Status address none 

Switches 

Memory Address Select 

Address Set These Switches 
Range 1 2 3 4 5 6 7 

0-BK x x x x x x x 
0-4K x x x x x x x 
4-BK - x x x x x x 
8-16K x x - x x x x 
8-12K x x - x x x x 
12-16K - x - x x x x 
16-24K x x x x x - x 
16-20K x x x x x - x 
20-24K - x x x x - x 
24-32K x x - x x - x 
24-28K x x - x x - x 
28-32K - x - x x - x 
32-64K aq above x - ~ Ahvc. 
64-96K as above - x l.S &\,••C. 

96-128K as above - - AS ~~o'1C 

X = set 

Lockheed 

I 1 I 2 I 3 I 4 J 5 I 6 I 11 

Note: In interleave 

mode, set one 
KEY .0 

KEY 1 

KEY 2 

KEY 3 

switch #2 

and reset the 

other switch 

#1. 

Note: On some cards these switches will be pairs of 

jumper pins instead. A jumper equals a set switch. 

Sheet 2 of 3 



TAG 

Jumpers 

Address Recognition 

Address Connect 
Bit From To 

17 J2-A2 J2-B2 

16 J2-A3 J2-B3 

15 J2-A5 J2-B5 

14 J2-A6 J2-B6 

13 J2-A7 J2-B7 

1 J2-A4 J2-B4 

Memory Core Card 

Card Connect 
Type From To 

EXY J5-l J5-2 

MXY J5-2 J5-3 

Note: MXY is 4K only; 
EXY is 4K or SK. 

High Core Blind 

To make 30K to 32K blind 

J2-A5 to J2-B5 

J2-A6 to J2-B6 

J2-Al to J2-Bl 

For SK memory, do not 
connect J2-A7 to J2-B7. 
Connect J2-A4 to J2-B4 
only for interleave mode. 

Memory Size: 

For 4K memory, U28 is 
not installed. 

Jumper El41 and El42 
for 4K memory. 

connect: 

To make 31K to 32K only blind, also connect: 

J3-l to J3-2 

Interleave Mode - Jumper J2-A4 to J2-B4 

Interlock Mode unused. 

Sheet 3 of 3 



APPLl<.;ATION REVISION 

NEXT ASSY USED ON DESCRIPTION DATE APPROVED 

A RELEASE FoR. PR..:JD'JC..TiOI) z]:: . .:L 

<2- I 

. 

. 

l l l l I l l I l l l l l l l l l l l l l l I I I 
11213J41!516J7 e}9l10 11J12J13L14 1!5J16 17J 1s J19 J20J 21j22J23I24I 2!5}2sI21 28}29130131 

RECORD OF REVISION STATUS OF EACH SHEET 

CONTRACT NO: 

~~~ Bolt Beranek and Newman Inc. 
DRAFTSMAN )-/- L . j· ~.1 : Cambridge Massachusetts 

DRAWi NG. TITLE 

CHECKER ...... ' - I/ ,-, • . , ··- . r- r ·~· J I. I 0TND ! ,f..-:\ 0" I ·._}U1.-:'- ., i i. 
ENGINEER 

1 .. -

<---' I.:: .. - .. 

APP'D FOR REL. SIZE CODE IDENT NO. DRAWING NO. 

'~-- ., - . . A IA·~-'\5 
APP'D (CUSTOMER) 

SCALE I REV A I SHEET I OF3 ..____ ____ 
. --- -----· - --------~-.. ---· 





Card Type TAG Modification~~s~t~a~n~d~a~r~d.L--~~~~~~~-

Card Function: Memory Timing 

Modification Description: 

Enable later selection of key bit recognition. 

Implementation: 

Insert and solder wire wrap pins at 

J2: pins 2A, 2B, 3A, 3B. 

See attached drawing. 

-

Sheet 2 of 3 
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APPLICATION REVISION 

NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED 

A RELEASE i:-01<. "?1\0 \:i\JLT \OH 

. 

c~ > SEE TAG -~7-
v 

-
T T T T I I 

1T2T3T4T!5J&I1 
I I 

a I 9 I10 I I I I 11I12I13J14 115I1s 
1 T T IIlI II III 11I1e I19120J 21I22J23J24J2!5J2aj 27 20129} 30J31 

D OF REVISION STATUS OF EACH SHEET 

CONJ llACT NO: l=l;W Bolt Beranek and Newman Inc. 
ORAF f'..MAN _ /, / lj_ Cambridge Massachusetts '('.IE · .. 

DRAWING TITLE 

CH(CKlll TAG SCI-\ EMA'\\ C 
ENGINf.rn~ l ,. ., . 

. - ,(,. '-·' 7 ' ( •"'! 

APP'D FOR REL 
I . 

SIZE CODE IDENT NO. DRAWING NO. 
~ / ... . L"' . .. A TAC:r- 2~ ~ l,'.. l . . 1 ( ' ',- .. 

APP'D (CUSTOMER) 

SCALE l REV l SHEET 1 OF .i 
A 





Report No. 3004 Bolt Beranek and Newman Inc. 

CABLES 



Report No. 3004 Bolt Beranek and Newman Inc. 

CABLE LIST 

Drawing No. Revision 

AHSA-10 A 
AHSA-11 A 
DBRS-10 A 

DBRS-11 A 
DHLD-10 F 

DHLD-11 B 

DHLS-10 G 

DHLS-11 B 

DHSD-10 E 

DHSD-11 B 

DHSS-10 D 

DHSS-11 B 

DILS-10 c 
DILS-11 B 

DKGB-10 A 

DKGB-11 A 

DKGC-10 A 

DKGC-11 A 

DLCF-10 A 

DLCF-11 A 

DLCM-10 A 

DLCM-11 A 

DL'I'F-10 A 

DLTF-11 A 

DLTM-10 A 

DLTM-11 A 

11/78 



Report No. 3004 Bolt Beranek and Newman Inc. 

CABLE LIST Cont'd. 

Drawing No. 

DMLD-10 
DMLD-11 
DMLS-10 

DMLS-11 
DPSB-10 
DPSB-11 

DPTP-10 
DPTP-11 
DPTR-10 

DPTR-11 
DRBS-10 
DRBS-11 

DRSP-10 
DRSP-11 
DRSS-10 

DRSS-11 
DTTY-10 
DTTY-11 

FHDA-10 
FHDA-11 
FHSA-10 

FHSA-11 
FHSH-10 
FHSH-11 

FHSI-10 
FHSI-11 
FHSS-10 
FHSS-11 

Revision 

F 

c 
F 

c 
F 

c 
A 

A 

E 

B 

A 

A 

c 
A 

c 
A 

D 

A 

A 

A 

E 

c 
A 

A 

B 

B 

A 

A 

11/78 
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Report No. 3004 Bolt Beranek and Newman Inc. 

CABLE LIST Cont'd. 

Drawing No. Revision 

FHST-10 A 
FHST-11 A 

FKGA-10 B 
FKGA-11 B 
FMHA-10 c 
FMHA-11 B 
FMLA""-10 c 
FMLA-11 A 

FPTP-10 A 
FPTP-11 A 
FTIA-10 A 

FTTY-10 B 

FTTY-11 A 

IAMA-10 B 

IAMA-11 A 

IAMC-10 B 

IAMC-11 A 

IBCA-10 B 

IBCA-11 A 

IFCA-10 A 

IFCA-11 A 

IILJ-10 B 

IILJ-11 B 

IJMP-10 B 

IJMP-11 B 

IPTP-10 B 

IPTP-11 A 

IPTR-10 c 
IPTR-11 A 

11/78 



Report No. 3004 Bolt Beranek and Newman Inc. 

CABLE LIST Cont'd. 

Drawing No. Revision 

IRLD-10 A 

IRLD-11 A 

ITTC-10 A 

ITTC-11 A 

ITTR-10 A 

ITTR-11 A 

ITTY-10 A 

ITTY-11 A 

PILC-10 c 
PWRA-10 B 

PWRA-11 A 

SBRS-10 A 

SBRS-11 A 

SRBS-10 A 

SRBS-11 A 

XILC-10 A 

XILC-11 A 

11/78 
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CABLE LENGTH 

( •l :~+~~~"' ~-

OATE 

Piii! lllUMBERl"IG fi ASSEMBLY DETAILS 

DISTMff HOST ADAPTER CLIBLE 

CABLE FUNCTION 

COMPUTER SYSTEMS DIVISION l 
BOU. BERANEK a NEWMAN INC 
CAMBRIDGE. MASS. 02138 

l'ROM A FANTAIL ''•, TITLE CABLE: ASSEMBLY 
~-~1--~~~~~~-tlr-~~+-~-+-'""'"'11 0£TAILS 
TO C DtSTA"IT HO&T CUSTI*ERINO. DWG-..0-·-· 

TO E 'Jlp, VIM HSMIMP AHSA-10 ';r11 
~i1 
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(,'INCH) 

CONNECTOR A 
PIN NO. 

q 
--

. [· =-- :~) 
12 

13 

32 

1'5 

~3 

1q 

37 

17 

35 

I 

20 

6 

Z'!S 

8 ,., 
., 
2~ 

(AMPHENOL) 

WIRE COLOR I CONNECTOR ~ 
8 PIN NO. 

GRN IC!\ 

II used 

WIRE COLOR 

D 

If used 

CONNECTOR E 
PIN NO. 

NOTES ;ONNECTO~ ~ 
PIN NO. 

WIRE COLOR I CONNECTOR f 
8 PIN NO. 

if used I if used 
WIRE COLOR CONNECTOR E 

D PIN NO. 

NOTES l 
I 

'IF l. 
WH'r I 14 I I I --#---- --j 

12 
,_,,/ 

WHT 11 ., 
f-- ---- ----+ --------t---- -----t--------------+--

-!-----------------+-
()R~H°l-

8 
---------+----- -------+- -------~------------+--- ,-______ i______ 1 _j 

RFD_,./ _ -+--
,- WHT 

BRN / 

- WHT 

E!LK_/WHT 

<.Ry/ 

I - WHT 

VIO / 
,/ WHT 

I- BLU_,....-_ / 
/_ WHT 

I -

i (,RH./ 

I / WHT I 
j 

f 

l 

I 
1-

- -----j 
!5 

~ 

3 

4 

1 

2 

I f 

18 

1q 

20 
,-3 
24 

21 

22 

-----· + 
·------· -- - -----< 

.. __ __J__ 

I 

-+-------41-- - --+ 
--- +-- ------- --+------ ~---------~ -------------+----- ------l 

-----+--- 41 ------

---+-----------I 
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f --------

··--------

- -+--- -------- ------- - ~--------- -~- ~=-=--==l-------_±_~:~-~~~~==== 
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----- - 1--
-i- - - ·--. . . . ---------
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DISTANT HOST ADAPTER CABLE 



(if used) (if used) 

l (i~ rs; 

I 
\o' rp 

I I 
/ 

I 

' r- - , 
c 
0 

c 
0 

---------- c 
'I 0 

N 
N -IG,.APP'X 

N 

E 
N 

c 
CABLE E 

N 

T 

·~ 
c CABLE 

I N 

0 
T 

I E 

R 
0 

I 
c 
T 

I\ 
I 0 

--------- I I\ 
L __ 

Sv; AM~, HPART 0-ESCRIPTION- .- MANU-F~CTURE~ART~;;SER 'BBN 1'10 I 

A 1 FEMALE CONN 3M 3425 - 3000 4-41. 
-------t--

B (II'-) cS.iW-Pl\>R Cf;RLE WOVEN CABLE T25TP2807-Ul1227N 4q 

C I FEMALE CONN 25 P CINCH DB-255 211 tc,- 1 · -;;Lilsl-lc6Ac;;:-'5-HELL- --~-NOL r----'2-~!.~- I s2G 

~J 
L _ l 

··---

Tl E-WRAP NAME TAG. . 1---------- f'ANDU1T PLFlM- CP 

---+-- -

ASSEMBLY NOTES 

,_I _1_,_J_1_11_1_f_<O_A_R_t)_N_l_IM-1·.-r-H-IN_r_-.· ,'f',TEM f)IFFER', n:oM THE CONNECTOR'S 

1- j tliJ 11,"; f',(f l1Wf1fl!ll·'_'•-ll) 1-·1r11NlY 

-

z_ LtAHLE T~PE ;' '.,/ll VJBE . .,_ /ll<~ro oN -~ w1TH_ IN_.1111:;1HL~ FEoLT~T1PPEN(BLK) 
_3_ -~'.'.fl~<-, '>TAMP .'.:_'::c_D-00_9_~),_STAM_:> PAO (SCD-_O_o._o._3~~RK(ON Pl_t'l___~()~­

Ql"CONN) AS SHOWN WITH WHITE INI( Csco-0004-) - -- - _______________ __, 

CABLE LENGTH 

NOTES 

I TYPE I B + 0 

(+) A rn 4 F~=-~_j ____ _ 

____ _,_ ___ ..._ __ ___..__ ________ _ 

366 

REVISION 

APP'O ·I SYM I DESCR I DATE Ji 
A REL PRoO ~.lS.77 j 

PIN NUMBERING ~ ASSEMBLY DETAILS 

~ :r3 ~JC SOARD (RE• ONCY ) ' c; _____ 1:'/ StE NOTE 1 

@ 

VIEW F'ROM CllULE SIDE, UNASSElo\BLED 

© 

® @_1• ·~ 

-~~i:: {;;x~ 

CABLE FUNCTION 
COMPUTER SYSTEMS DIVISION 
BOLT, 8ERANEK A NEWMAN INC. 
CAMBRIDGE, MASS. 02138 

FROM A Kr~ J3 DRAWN l.Jf<F "_,~ TITLt CABLE ASSEMBLY 

C F ~En B p CHECKED OET.t.11.S ..11 
TO IL, " OX NL CUSTOMER/NO. OWQ NO. REV .~ 
TO E APPROVED Atl 'l11;, HS ... IMP DBRS-10 A • 



g 

CINCH 3M 3M 
CONNECTOR A WIRE COLOR I CONNECTOR ~ WIRE COLOR c ~~e"e" g If used ~~~I u,s,s~LS 

NOTES CONNECTOR A 
I CINCH 

WIRE COLOR CONNECTOR f_ 
8 PIN NO. 0 -·) - . ReF ONL.Y 

PIN NO. '5!G. NAM& PIN NO. . !!_ PIN NO. 

I BROWN.c::::::_ I I 1 

2 I /WHtTE I 14 

XFCW 31 PURPLEL_ 

GND 32 --;?"Wf.l tTE 

-{----· ~_:<:~H1Trl---j~ l<BW{I>- 33 GRAY 

GND 34 . 7 "WH1TE 

RBw1 - 35 61../ICKL.. 

GND '36 ~WHITE 
5 I ORANGE L.. I 3 
6 I 7 WHITE I llO 

RBW2- 37 8R.OWN.c::::::_ 

r.;Nn >:»- /WHIT( 

OQVJ"'lt.- II .. q I RED / 

GND II 4o I /WHITE 
l"":)'Q\A.1.d__ II A.' I 01</INGE/ N.c. 

r:.Nn II 42 '----~_::'HITE N. C.. 

Q~w.c:- II 4'< I /ELLOW,.- IO 

GND 

II 
44 / W~ITE. 'G3 

-
OQ\AJC.- ..... ., E>REEN ,,.- 11 

GND % ,.- WHITE a4 

7 fEl..LOW 4 

~ ___ ::'._~TE 17 __ 

q GRE~-- _5_ .. _ .. - -

·f----10_____ fl_H_IT~ 18 +---,--

_1_: ____ 8LUE,.L___. 6 ~-··, ~· ,......_,. 

IC. ___ " ,1111TE. _ '.'1 ____ I -----1-----------+---_:__-"----U-

t---~-- FfJRP%H1TE: 2: . -- . - . -
--··--·-~ ---- .--~----·----- --~ 

IS ___ GRA;//-- _8 __ -1--- ,,_ .. _ •J 

_ _!'<> ,;HITE; 2~ 
RBW7- 4-, 8LUe 12 

G.Nn II 4 ... I / WHITE 'GS 

17 BLW:K q 
----+------1------_.._------#----''...:...' __ --I~-~ 

18 / WHllE 22 . ---,q--··- -,:;i!i;J;;;;.,-· T81-2 TC:-..n l'nrn- II 4-q /'PURPLE ,,-

IS0~1 - so ~ITE 
- --
20 WUITE TBf-4 

,, 
~If li 

i 

• .-j 
I 

1 
If UHd ii used 

WIRE COLOR ~~~~~~~ NOTES 

0 _( ~ REF ONi..Y) 
51<0 NAMES 

TS3-2 15012-

TB3-4 1:5013- 1 
TB3-E. GNO-C 1 
"TB"3- 8 I'oSOIS- l 
T83 - 11 GND -C. i 
TB2 - II GND-8 ~ 

TB1-11 GND-A 
..------ - - -- - - r --

TSl-11 GND-A l 
I 

183-12 ISOYy 

1 T83-ll GND-C. 

DO NOT Ji:_ /l/.C. 

CUT SHOA.T "lf N. C.. I 
B2RWE+ ·:1 

G.ND. i 
RRFR- : 
GND 

' RBBR-

GND 1 
f 

TB3-IO 1 :ISOXX l 
TB3-q l GND I 

1 II I 
ISOI'<>:>--2,--·--- ~E~ -- TBN --- -------Jll------+-------J------+-------Jf---------+--------1 

22 WHITE: TB1-8 I.SO<Il3-
' .. , --23_-=- ~~~;:,r;;,,-- ---------~ -·-- __ _!8_1-_1_0___ ----·-

24 /WHITE -----i---l..:..:::B.:1 __ -_fc..:2~-!---''------+~------2::;·- 18.\0w-;~-· --- - TH-2 - 2 

~-26 ___ ··-/wHl,:E --- ·-·- ·-TBM--+---i--so~7-

27 GEE.EN L.. TB2-E. ISO(l)S-

28 I "/ yJHITEI I I 18'2-8 I 'ISO(S!"l-
...1. 

2q I Bl..UE./ I +- I 182-10 I 'IS01~- II I I I I I I ~O 7 WfilTE T6'2- fe ISO 11-

--1 -·---·~,.:.., _____ . ~ - ---- ... 
. . 

_____ .,..._ ___ . __ _ 

,. COMPUTER SYSTEMS DIVISION 
BOLT. BERANEK & NEWMAN INC. 
CAMBRIDGE. MASS 02139 

~i 
~I J======t===""'i'~iz"""F.T~IT~LEo;=============-=====i,, 

'l----t-D_R_F_,..s_a_,1 CABLE RUN • LI ST ~ · 

OIECKED CUSTOMER/NO. 1JWQ NO. REV 

.. ,~, HSMIMP DBRS·ll A Al'PllOVEDI A~L .j ., 
~ 



~ ~.::!""'"~~ :_~?:":".":~--:..:~""~~-'--='"-±&_._"" 

~~1f ~.-~~:rn~~j:)'l}?\i/1J.;;)~_; 1;;rr 
. 'f)JJ~!' 

·-:r~:1~1~.~1t~~F:';~ · ~,·~r~" l''j·::;r;.·~:J-. ;~·,~: ~ . ~ "~ .. :: i:·:c• 

""' 

l ! ----------1 ~ : 
: , •• ,... Ill : : I 

I CAIL& · !! CAILE 1 I I 

~ ' I i I 

: -~- I ---·------ : : L---· 

SYMIAM'TI PART DESCRIPTION I MANUFACTURER PART NU~BER BBN 110 

A I I I FEMALE CONl't I AMP 540qos-z 47 
,;,nQ-!14.llO IE.8i 

"oq-3431 I lf.88 

455-Z48-2G 1€.5"1 

~OR I FEMAL.E COHN I ANSL.EY I -- . 
STRAIN RELIEFASSY ANSLEY 

B I(,,...) !1JPRTWIST'111'FLATCllBLf SPECTRA-STIUP 

e<0qos- z 47 

c.oq-'A.41lo IG8i 

<DOq-3431 --+---iE:e.S 

~ I FEMA\..F CONl't AMP 

l-----+OR FEMAL.E. CONN ANSLEY 

S,.RAIN R.ELIEF ASSY ANSLEY 

0 I Olf) h3PRTW1$T'N'FLAT CABL~ SPECTRA-STRIP +ss-z48-~6 1<0sq 

OC-375 14& --L. .... ....-SEE NOTE ~ 
01102,, 34'8 

L_E_J _l __ l__FEMALE CONN I CINCH 

felTZISPR1NG LATCH CANNON 

EZ I 1 I PLASTIC BACK SHELL I AMPHENOL 17-1373 155 

E3 I 2 I 4-+o>tl/2 P>!MSCREWI LEHIGH METALS - 33(, 

81 I 1 I TIE WRAP NAME TAG I PANOUIT PLFIM-CP 3(,fO 

ASSEMBLY NOTES 

t TM~ 80AR0 NUM8EA..IH'9 5Y~TEM 01f:FERS ,F'RO,_, TH£ CONNECTOR s, 
{33qq) Elf: • 1 o .. CO"'t & It IS ON 80JIRO. rz-~ETYPE($/Hll>BEMARKED ON@)WITH X"OELIBLE l'ELT TIP PE.N (&Lkl 

3 OONOTU$E~EwS SUPPLIEDW1THTHIS.UH1T1 ~STEAOUSE E3 FcM1 ASSY 

4 STRIP BRN/TAN PAIR OF CABLE, PRIOR TO A SS"1 

5 15 REH\OVE 15T PR BRN/TAN WIRES FROM cABLE, START CA8LE AT PINS 2 ~ . .' 

CABLE LEM~TH 

TYPE B D 
I---

(•) -A 5 Fr 5 FT 

NOTES 

ACTUALL"'I' I. IOI FT LENG.TH UNBROl<.EN CUT . 
<;.TH IN MIDDLE OF FLAT AREA CABL.E To LEN4 

-

' . . ·- ·~· ·· ........ . 
PIN NUMHAING ' ASHM .. LY PETAILS 

'-.._IOARO 
(sa• HOTI t) 

CA.BL.I. l.lUT DIRS.CTIOH 
(IP CONttlCToR M lttO) 

®Niii @( © 
'l/ICW FllOM 8 .. CI( 
( ., .... $SIEMBL~D) 

CABLE FUNCTION IEI·• I 
fllOM A HLC -- DliF ~~,. 

TO c MLC CHKllEO Li"" "''~ TO E FA1'1T ... IL (HOST) A"91C)VEO l1i._k ... ,,. 

COMPUTER SYSTEMS DIVISION 
IOLT. RRAftEK A NEWMAN INC. 
~. MASS. 02138 

mLE CABLf ASSEMBLY 
DETAILS 

CUSTOM£RINOJDWG llO. J"cv 
HSMIMP DHLD· 10 F 



I 

u 

'CONNECTOR A WIRE COLOR CONNECTOR C 
' PIN 110. ! PIN NO. 

11 C1) 011.N_,, 13 c ti 
-;7 TAN i!5 <i4l 

Ae:D _,,_ Ii! (21 

7 TA1'1 25 (15) 

If UHd 

WIRE COLOR 

.Q. 
ORN L 

7 

RED 
~ 

CINCH 

If USld 

CONNECTOR E 
l'IN NO. 

NOTES 

p"'"' "10'• 

RF'H1B+ 

II (ll\ I Bllttl,,, I II (3\ I llRN_ L I !I 11 L.1BU 

2~ c1;1 I ~AN TU <•;> I 7 TAl'i I 2a IJ lil"'o 
10 (41 I 8LK / I 10 (4) I BL.K ,,, I 4 14 1.HIDT" 

n <111 I 7 ,.AN I u 1111 I ......-TAN I n I+ C:ONo 

'I (5) W .. T 'I (51 W'!_T_~ 5 5 11.FNHB 

~ Y" 

CONNECTOR! 
l'IN NO. 

WIRE COLOR I CONNECTOR f 
B r111110. 

-zzc1e1 __:_:_~i1- 22 <i8Y-+--7 TAN - z4 s ca.ND 1 
• (6,--- G~ ... -_-- -··-- ,,, GRY ,,,, • , "'....... T -------r- -__r-----

21 (toll- ~ii""- 21 (I'll -:7TAN as ' a. .. 1:1 T -------- --
17'- Vlo ___ -·7·--(-Tl-tv1o·----- - 7 7 l.HBIT 

--~T._AN -~~~~~~c-~~~-i(;" 7 C:ONO --~~----=t_---=i __ 
BL.U CO . (II) BLU 8 I "l>l>TA 
--'~AN -lci-- "(m+--=-/TAN .,_7----4-8--G-N_I> __ __. ____ _ 

GR;.--- 5 -~ GRN ___ _:_ ----~- " l(MTOT ·---f-----~ 

-- ;e-cii)-t--~A,.-+---'l.8 4 GND -----

II UHd 

WIRE COLOR 

D 

If USld 

CONNECTOR f 
Piii NO. 

NOTES 

4-(l_O_) f YE'/,."-- ·--~'!'.>~ YE~--------.-~---=-~ ""'T"M ···----- ---- _-_-_-_ 

. !: ~~~~I~~~~ - .. !- _;;{t=~~~~~:~E :: ~~:~~~~--~- -=--<=~~ -~-= , __ ·· ___ ,...;_=--_-,1--~. __ -'-_-'3·~~ __ .... '"".-----_--:""jl-.----~--11 
2 (121·· SlED • 111 Ii! HR.l)•q " • . .. . • 
--------. 1---7'::-··-I ·----- ---11-c ------·--- --- ---- -- --------- -----
tS ___ ~~L ___ °!~_!'!--!---· 31 Ii! G.ND ------

-=· -._ =-;._, --- ~-=::-~- --- -------- -- . I I i · I 
---·--·-- --.--- ----.-; 

------+-------+------+ 

ti . -- - -- ---- :=:==---=~ -- ------ -- ---'----1------'-'----'--~ 
NUM81tlltS tNCiA .. llED 
0 .. CONNltCTOR BOOY (.T>'P) 

lC 80 .. RO (l'IP) 
Put NO'S (RIEF) 

I 
l!Jffi] COMPUTER IYSTEllS DIVISION 

ICX.T, llRANEK a -AN INC. --·--
··o;iH~D-11 1RaV 



~ 

l /. J /,:!'' 
i i ----------. g : 
• : : : I 

' I CHU : ' I 

I I -------- t_~_. 

SYM AM'T PART DESCRIPTION MANUFACTURER PART NUl\48ER 

A I FEMALE CONtl AMP e5qos-2 

FEMAl..E CC»IN ANSLEY 60'l-'Z630 
1--1 I-OR 

S,.RAlll RELi l'F AS5Y ANSLEY ~-2631 

e 
c 
Cl 

C2 

c~ 

Bf 

' 
2 

3 

4 

,., 13 PR'Ti.ltST'H'FLAT CABL ~ SPECTR'l·'S,.RIP 455-248-26 

· 1 FEMALE CONN CINCH . cc .. ,s 
2 SPRING LATCH CANl'tON O·llO'Z17 

1 Fl.AS"llC BACK '5.HELL AMPHENOL 1"7-13"73 

2 +·4o1 l/Z PHM SCREW LEHIGH METALS -
t TlE·WAAP NA111E TAG PANOUlT PLFf ... •CP 

ASSEM!'ILY NOTES 

T\.1£ 90Alt0 NUl!il\8&"1~ $VSTEW\ DIFFE~5 .l"lltOJo\ TNE CO"ttECTOR 

(33qq) EX: • f ON COHN a .rfJ OH BOARD 

CAllLir n-Pa ii' S/'1 11:1 Be -1(£0 ~l•UTlt ZNDELISLE FEL Y YIP PEN ( SLI<) 

CO NOT USE $CREWS SUl'Pl;IED Wl'TM THIS UNIT, %NS"IEA0 USE C3 FoR ASST 

RENIOVE 1ST FR BRH /TAN WIRES FROM CABLE 1 START CAE!LE AT PINS 2 ~ 

CABLE LENGTH 

TYPE 8 D 

C•l -A 5n 

NOTES 

~~~g~:Lg'i. ";'~~ GTll IH 
AREA 

BBN NO 

+"1 
168'1 

1&qo 

16Sq 

148 

368 

_...-&HtlOYE~ 

·1s!io 

336 

3,6 

15 

PIN NUM81AING ( ASSEMBLY ~ETAILS 
. I 

.......... BOARD 
(HC NOU: ll 

C~9LE llllT DlllECTIOll 

COtlN@ 

VIEW fltOM BACK 
(Utt ... SSENl&LID) 

l:J~ 
COMPUTER SYSTEMS DIVISION 

CABLC fU0NCTION llOLT, IERANEK A NE-AN INC. 
CAMlllllDGE, - 02131 

PltOM A MLC• -- DRF it;,,. TITLE. CABLE ASSEMBLY 

TO c l"AtlT ... IL (#OST) QtlQ(ED [°Kif !'f, . . DETAILS 
CUS'IQM£R/NOJDWG NO. 1~·v 10 E - llilk l"ii!!J HSMiMP. OHLS·IO G 



g 

CONNECTOR A 
PIN NO. 

~ 
WIRE COLOR I CONNECTOR c 

_i PIN NO. 

iii (fl IOP.N_L_ I I 

26 1141 I -,,,. TAN I 20 

.. 12 (21 I RED _L_ I 2 

II llHd I II 11Hd 
WIRE COLOR CONNECTOR ~ 

Q. PIN NO. 

' ' 
2 

NOTES 

Miii MO'• 

IU''M1a+ 

6MD 

T"'1'1M• 

.~ 

CONNECTOR~ 
PIN NO. 

WIRE COLOR I CONNECTOR £ 
jl PIN NO. 

If llHd I if lllld 

WIRE COLOR CONNECTOR~ 
Q. PIN ND. 

NOTES 

2 & .. D .. t..lalT __.__ 
25 (IS) I / TAN I 21 I I 1 · -~- I I I I I I ---1 
11 (1) BAN L.. 3 

24 Ct61 I -7 TAN I aa "I •ND 

4 'ZMl)TA 

4 ... o ,0 '41 I BLK I ... I I I - I I I 
a1 cm ~AN 21 

" (Sl I WHT _L_ l 5 S RP'MHa 

s •NO 
CO TYH&" 

21. (181 _ _, __ -'_T~'!+-----·-"' _f_ • ···--- ..I. ---l 

• •ND 

T t..HBIT 

-.---ci)- - GAY .L.. CO I _ --- 1 __ +-- ---- --l---
ll (tq) / TAN . as J I _ _ ____ _ 

--;-- !'71 VIO .L.. '7 , GND 1---··----i -----J~_:_-'----t-----1 ') /T"'N 26 I ~ ::,'-- BLu~_----.=~--8 : "!::"' 3= E ! I I 
l't (~~-+----- TAN ~T 'I """TOT ·--- ~ 
S (q) GRN .L.. • 'I GND . ---t-----~ . 4' . 
tt. {'c2) , TAN 29 to ""'T"M ·-- ---· -- ----r--
4 Cto> 'YEL .L. to . . to •'"o 
11 (23) / T ... N • l'I 

3 II n H"'RDY -----1----·-=r--,---E- ----,-________ ·--------Hi--. .. D --T----.-~]--- --==]-·---- ; I 
·-----+----- ______ 12 MRDYT -~-~=~ -------- -------------1------------ --1----+.-. :·-· 

.. ~- ~~ -~ "... .. -~f~~ h -I ~ 
NUNIBEll5 ENGA,..VED 'lC 80,..RD (TYP) 
ON CO-ECTOR 800Y (lYP) PIM NO'S (AU') 

I 
l:Jffi] COMPUTER SYSTEMS DIVISION 

lla.T, •RANEK & NE-AN INC. 
~. llAS&. 021M 

CABLE RUN· LIST 

1 1-.. f. ,,.1 0llER/N0.1DWG NO.- 1REY 

- >:"".,. HSM1MP o H L s-11 a 



i 

"' 

< l l 71 c 
0 .. 
N 
r 
c 
T 
0 
II 

CA8Ll 

0 .. 
N 
r 
~ 
0 
II 

CABLt: 

SYM AM'T PART DESCRIPTION MANUP'ACTURER PART NUMllER BBN !iO 

A I f'IMALE CONN ClliCH OC '37S 148 

Al 1 FLA'STIC 8ACI( SHIU. AMPHl!llOL. 17•1!173 155 

r-AZ_ 1--2---+-~~l~Ci. LATCot CANNON 0-llOZ77 3"8_!:,J 

t-~ 2 4-401'1/ZPHMSCtE.... Ll!HIGoOIMETAL.S ___ =------+---l!l_l!l_6_-rlf" 
C * 17PRTWIST'N'FLATCABLE SPECTRA-STRIP 45S-248-34 ll058 - -- - +' .. ·-· -·· ----- -- -- --:------r ----- --- . - - --~----! 
t-~-~~~-NN AMP j 86'18T-2 ..L 522 

FEMALE CONN ANSLEY f IDO'l-341&0 IE.87 

~ CA t--sTRA;;RELIEFAS!>Y ANSLEY 60q-3431 1688 

D ,., 17PllTWIST'N'FL"TCA81..E SP£CTRl\-STRIP 455-248-34- 14058 

E I l=EMALE CONN AMP 86'187-2 52Z 

!---+-OR FEMALE CONN ANSLEY IOO'I- iil430 1687 

STRAIN RELIEF ASS'i AN!i>LEY GQq-3131 1688 

Bl 1 TIE V'IRAPNAMETAG PANOUIT PLFIM-CP 3Eo6 

r ASSEMBLY NOTES 

I- I I TIIE BOARD NUMBER•Nr. S'iSTEM O•P'l"ERs FROM n.1t :o,.NECToR c~+l'f) 
j 2 : CABLE TIPe: < Siil TC Bf t~llRKEO Ott @) WITH lOELIBLE FE:LT-TIP PEN C8LK) 

3 ' SCREWS CONNlfCTtN& A (Al TO 8E FROM 'AMP' COW•ECTOR PACl<A&E __ --1 
4 U5•~6 STAMP (SCD-OOOZ), STAMP PADCsco-0003,; MARK '?MEND PIECE 

t OF CONN AS SHOWN (Pitt~ 17( 14 END) WITH WHITE INIC. ('5C.O-~"f) 

s OOHOTUSE. SCAEWS SUPPLIED WITH nus. UNIT, l'NSTaAOCISEi ~ FOlil ASSY 
-----------~ 

CABLE LENGTH 

TYPE: 8 0 NOT[ S 

(•) 5FT 
AC:TUALL Y I CoolTll 

-A 5fT CA13L~~NG.TH ~~c;::to~':.6o1Fe f-~j AR£A 

--

SH"'71'£1.,._, 

UEHOTE ~ 

IAff'D ·- llHCll 

A REL 1'lloO 
lLd • 6Clf 0310 
l,>' c ECNORS 

0 fCNo34q lil 
'.D.:L. E EC:lf2:35" 

PIN NUMBERING ( ASSl!IWllLY DETAILS 

COJltlP1UDl 

CllRW-NOll 

CABLE l!JIT Dl11£CTIOH 

COHH@ OHLY, ~llWFllOMCllBI.£ SloE (UNASSEMBLED) 

t - 'TO IXN<tl ® 

COHIU'lllNO I 

COdl'UINO I& 

1-TOCONN@ 

DOTE 

fhr.>~ I 
p1n1 

"···· ·~ J[•.'l'I 

COHN © llNLY, VIEW FllfM CllBl..E SIDE (UHASSElllBlED ) 

CABLE FUNCTION 
COMPUTER SYSTEMS DIVISION 
IOLT, IERANEK & NEWMAN l'fC. 
CAMllRIOOE. MASS 02"Je 

FRO .. A FANTAIL (HoST) ..._ ORF TITLE CABLE ASSEMBLY 

,. CHECKED OET41LS 
TO .. HST CUS'IOMEll/NO. DWG NO. PEY ·t 
TO E H&T HSMIMP OHS0-10 E . 

-·~"''""~-h2~. 



·­.. 

~~ 

~ 
CONNECTOR A 

PIN NO. 

WIRE COLOR I CONNECTOR £ 
8 PIN NO. 

If uud 
WIRE COLOR 

0 

If ..... 
CONNECTOR E 

PIN NO. 

q I Y£L ~---[· 14 (•11-1) I '1£L / I 14 (41-1) 

10 I / -.;.,;;;:.-1 31 ('11-Z.) ~ TAN I 31 ('11-Z.) 

II. I oAN / I 13 (<12-1) I ORN ,,.. I 13 . (u-1) 
12 I ~AH I 30 ('lt-;ff I / TAN I 30 ('12-Z) 

13 I RED ./ I 12 (<11-1) I A.ED ./ I 12 (43-1) 
sz. I / TAH r aq (4):-i)-1--7 TA .. I 2q (43-Z) 
,, I BRH ./ I II ~~ I II (44-1) 

33 -~TAN ZS (4'1·2) / TAN 28 (<111·1) 

NOTES 

XMTOT 
'llt4T'lltl 

Ht4 f\OY 

llROYT 

RFNl!I"+ 

RFtU3'1-

TYJ:l'l'1+ 

'T't'1M~-

l'l BLl<_ _ _L_ - 10 ('15·1) !~ C•S·I) "IMO"N + 
37 /TAN 27 (45"·2) IMDT" -

CONNECTOR~ 
PIN NO. 

WIRE COLOR I CONNECTOR f 
8 PIN NO. 

It .... c1 I ii ...... 
WIRE COLOR CONNECTOR~ 

0 PIN NO. 

NOTES 

-;;------·- WH_! L. q (44•1) U:81" + - . -----·r-----t- ------
-3_5__ / TA~- 26 (4'-•Z.) l.XBl"- ·--- - - ------+-----~----f--------------i 

.---- GRY-_.:::,.--- GRV -S{qH) RFNIS+ -----

-~=~--~- v~~=~ -~1:;:; ~;~~N -~~ {:~ ~:::: ~~~- -=1- ---r - _ ,_ --1 I I 
25 ~AN 24 (49-2) YTAN 24 (48-Z) TYHBlC-

-(q,j-:i) BLU 6 (4'!·1) llSDTA + 

7 ___ GR/L- __ ~:;~_.~ - ~:::~~ ~- --J =-1 1---=l I 

Z.<0 "TAN 22 (SO·Z) I.II B'IT-

- ,; =:- ~£-· ~·- ~;~~ ~~'" .,.,. :- ~ -- J -J I I I 1--z;;---~ TAN ·20 csz-z)I-7 •AN 2~-cs·t-2) cr.1o10 - - -· - • - ---- -----~ C l 
E~----=~ 1~~~ r~~~~~~:- ~1~~~i~~ ·:l~" ~~~~~~~~--=~= -~= ---~L 1 1 

t~~-:-l7'·_· __ ··s¥iFJ·~-'s:~Z) GNO ~--~=--~-~-~---- ' ' t ' ' 
t40'S EH~"v&O 
OM COo<" llODV 

J:C C"IRO 
PtN NO'I (M~) 

l:]ffi] COMPUTER SYSTEMS DIVISION 
IOl.T, llEllAHEK I NEWMAN INC. 
C.WllRIOGI, MASS 112138 - "-& T &,~ TRU 

CABLE RUN -LIST 

.1 

1 
.-
; 

I 
CMECllED CUSlOMERMCIJDWG NO- r·• i 
~~""_ ii(.>S/>j HSMIMP DHSD-U - E:3 I 



~:~ 

... 

.J l ' ..,-~ 
• I J 
If:_ i_~ •• ~ -~ 

SYM AM'l MANUFACTURER PAltT "'U""BER • 88N tfO! 

A I FEMALE CO"'l'f CINCH DC·17S 148 · - - ---· 
Ill I PUISTIC IW:K SHELL AMPHENOL I 17 • 137! , IS$ 

rn
~ S_!'RIN'!_~TClt -- CAUIJON -l--~on7 1. 3"8 .... 

Z 4·40'1l1IZ PMMSCREw LEMi&H ..,£TAL~ -~ - '31t6 ~!_i !!.!°~TWIST'i!~_:r~~-BU~· SP~R!I·-~~~~ ---.5~-:_z;j:~:-:3_~_-11658 
_I -~~~- ~ ___ ar.q_87·Z , 5C:Z 

-OFI _ ----~!=M"LE COHN ___ !>0<!·343_~-~!!_ 
STRAIN REL.IEY ASS"I' f.e>q • 3431 1688 . 

5!_-J _! __ :!'~:~~"PNA~~~TJ.s -- --~'! ______ CPCi~~~±~ 

ASSEMBLY NOTES 

-~ I - BOARD ~U~!!!"RIN& ~STEM DIFP"I:~_!~~ ~--~~N_l'_C_T!>~ (~_4~ I 
~~~~-_'.T_!~!'.S~~~B-~~~~~-C)tj~~~~M 1NOELIB_i:!_F~L!_:'!°'~!'!"~~!:'ll'_~- 1 
~ws COtlNECTINf, A,A, TO&""°"' 'AMP'OlllNEC'rnll PAC:l<A&I!: ---·----------·--·----. -- -------·· - .. -- --- ... 

ttG STAl\llP(ScD-0002), ~!."'!Ii' l'lll?C_!_c?_-_~~!IL~'!K _o!!~'P PtEce_ 
CONN AS SHOWN (PINS 171f K CND) WITll WHITE lftK (!iCP·Ooo4) 

~TUSli sc;A&- SUPPLIED WITH THIS UNIT>2f<!TEAD U~ l"Olt ASST 

CABLE LENGTH 

C•l 
-· - - - CUT CABLE 10 LENGTH IN I TYPE I B to NOTts 

-A _ ~ --- ~!.!?~':~-~~~~REA 

RENm~ 

SEENOTI! ! 

.. ~· 

PIN NUM8ERlllG ( ASSEMBLY DETAILS 

-l'INIOJ1 

.8ENOT1l\ 
--"--..----::71 

CC1M1 PIN NO I 

CaNIWAlfNO II 

&TllfllH RELIEP CLMolP 

CONN© at.LY. Vint,_ CAlll..E SIDI: (UNAS!>£M6L£0) 

CCIMPUTER SYSTEMS DIVISION l:J•i I CABLE FUNCTION · 101.T, IEll- A NEWMAN INC. 
~.MAU. 02138 

'ROM A FAltTAIL (HOIT) - ORF .,,, TITLI CABLE ASSEMBLY 
DETAILS 

TO c HST OIECllED 
C:USlOllERINOIDWC NO- IMV to IE ~~ ~ HSMl~P OHS~--1~ -°-_: 

~!!"~--~ 

•i 



""" 
-. ----..-- 1~- ·-· ·1-----.----

·-' 

~ 
CONNECTOR~ WIRE COLOR 

PIN NO. B 

'I VELL_ 

IO 7 TAN 

11 --
12 

OllN L_ 

/ TAN 

1:1 

:IZ 
R~ 

TAN 

BRN L_ 

/TAN 

CONNECTOR C 
PIN NO. 

14 (+l-1) 

31 (+1-Z) 

I! cu-i> 
JO (42-Z) 

12 ("13· I) 

zq ("IJ-Zl 

11 ("14· 1) 

28 (44-2) 

II UHd I If used 
WIRE COLOR CONNECTOR E 

0 PIN NO, 

CONNECTOR! 
PIN NO. 

WIRE COLOR I CONNECTOR .£ 
8 PIN NO. 

" ...... I If ...... 
WIRE COLOR CONNECTOR ~ 

0 PIN NO. 

NOTES NOTES 

lll'ITOT 

XMTl<H 

HMl\DY 

HROYT 

RFN8V+ 

l\FNIN-

~- -~..!!~~~- ----- XMOTV+ --- I 1.. I I ' 
37 ~7 ("15-Z) XMOTV -

~ -c;tt;:I) 1.tetv+ -------

---------f-20 GR'( _ _,,..~T-A-N--f-*· \i:t - ::::-~ ~- ~ ----1------J 
6- --- ----- -7 -148.::f) ---=-- TYHBll -t- ~- --- 1-----=i--- I I I 

TIH8lt­

MSOTA + 
-- HSDTA-

---- ----- LHBtT+ ----- --- -------t -_.+------+--------+ 
-!------+----- LllBIT- --- -----

__ Ii_=~ :~~~0AN- _!i_<s~~--+---~~~-=-- _--- --=-~ Ty .. ~ -~-~= =~- _ ~ ---=r--+ I I 
It--~----- ORY--- 3 -~~!_) _ _,___ --- P.FHllB ------- ------·-

24 TAN Z0(52·Z) I <i>ND 
-4 ----- -RED- e (Sl:ll-r·----- ------- XMOT" ---- ----- ------

-1------+------+-----------t 

NO S l:HGRINEO IC CARO Piii HO'S (REF) 
ON C:ONli eooy 

l:J•i I 
COMPUTER SYSTEMS DIVISION 
1101.T. KR-. a NEWMAN INC. 

! 
CAlllllHDGE, 11AK 1121• - lll!F If"~ llTLE 

CABLE RUN-LIST 

I 
·- --1- NO. rEV 

---= 
MAI# p~ NSMI,.,. OHSS-n_ ·- .8. 



.. 

..... 

J ! ' /'.~!'' 
C C ---------.- C I 
0 0 I 0 I 
M 1••.N'PX M 1 • I 
• II I II 
: \ CAIL& l caau . I l I 
T f I T 
0 0 I 0 
0 --- It --------- I II 

L---' 

SYM AM'T PART DESCRIPTION MANUFACTURER PART NUMIBER BBNNO 

A I FEMALE CONN AMP 86~05-2 47 

~ Oii. 
FEMALE co .. N ANSLEY IDOq·z6SO 168't 

STR<llN RELIEF ASSY ANSLEY 6oq-z631 IE.qO 

B ,., ISl'R'l'WIST'N'FLAT CABLE SPl'CTRA-STRIP 45S-Z48-26 165q 

1-c 1 FEMALE CONN ....CHUTERELECTl!aHICS PGB- 13A 1112. ---'·----i·--·--·-
Cl 10 CRIMP CONTACT (PIN) WINCUSTERELEC11t00.1csJ _ 100-"'llli!GS 1481 

~--1 --
Bl 1 TIE-WRAP NA"'IO TA6 F'Al'IOUIT PLl'IM-CP 366 

ASSEMBLY NOTES 

I THE SOARD NVMBE!litlli SYSTEM OIJ'l"ERS FRO"' CONN IJ?>qq) E>c:• 1(Callftl=•1s(Bo1111D) 

2 TM&. WIRE. #IRAP Pltl NUMBERING SYSTE.M OIF"FER.S FROM CONN ( PG°'S) C 

e>e: ,.,, o" CONNW.•· 7 ON V/lk'5.WR"'-P P•tll CO"IN (DYN'4TECH) 

CASL.IE 'TYP£ ( SIN 'TO u MA'lt~IT ... XNOl!LI BLE FEL.. T-TIP P£N _c_e_L_K_) ____ _,, 

USINS STAMP csci>-o~~!! STAMP PAO CSC0-0003) MAIU< AS SHOWN 

WITH WNITli INI<. (SC.0-0001') --·-----------1-
S Pll~SIC25 T08EMARl<EOA$5HOWN,WITHINOE.L18LE.FELT-TIPFE~ (BLK) 

CABLE LENGTH 

TYPt: 8 D 

• -A 80" 

... 

NOTt:S 
CUT CABLE TO L.ENC &THIN 

REA Ml DOLE OF FLAT A 

NOTll+ 

NOTIS 

CABLE 

PIN NUMBt:AING ( ASSt:a.tBLY DETAILS 

.,llOAAD 

KllHOTlll 

I CONN PIH NO (TIP) 

COHN @) ~ CA8LE EXIT DIRfCTIOll 

llltW FROMllACK(-SS.ElllSLllO) 

ZCIU!I') 

ll6CRUJ 

COHH@ 
WIRE WRAP PIN SIOll (SMALL NOLllS)-

CltlMP CONTACTS (T'fP) 

@~ mHH © 
TOP \ 

~
/ WIAEWAAPPIK510E 

-
NOTTO SCALli 

( 1U.USTRATIQH ONLY) 

ASSIE ... 8LY XNSTRUCTIOHS 

•.-CRIMP CoNTACT PINS ro CASLI!. WIRES PEA OWG OlLS-n USING A 
-CRIMPING TOOL ( WINCHllSTEA .. 107· 0525. C• •1vov) 

2-IHSEAT PINS INTO COOIH 'c' (SNllPFJ.Tj 'PEil DWG-OIL .. li-11 

.. 

CABL! FUNCTION 
I ::i :'Iii COMPUTER SYSTEMS DIVISION 
~ ~ 101.T, --- A NEWMAN .. C. 

~.llAA.021:111 ' 
FOOM A ML.R - DRF ~~17 TRU ~BU: ASSEMBLY' 

TO c 1:1..C CHECllfD ~ '" 
· DETAILS i 

CUSTilllER/llOIDWG NO. J•EV : TO ! Rt ~~.h HSMOIP Dll-~~10 C l . 
~ 
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'CONNECTOR A 
PIN NO. 

WINCHES TEii 

WIRE COLOR I CONNECTOR £ 
8 PIN NO. 

13 {1) I OP.N L I N.C. 

z~ t1+1 I "7 TAN I N. c . 
• 12 r.21 I RED ./ 1 N.c. 

25 (IS) I "-?TAN ! N· c. 

If UHCI I If UHCI 
WIRE COL.OR CONNECTOR I:: 

D PIN NO. 
NOTES 

S>l<e .NAMl<S 

11 (3) I BlitN / I 1 I I I TDllTA+CJl\llDLDll 
24 (16) 7°TAN 2 &HD 

~~ -~ l 3 TL.OOP+(tl\XPLD~ 

CC»INECTOR ~ 
PIN NO. 

~~--I WHT~ _____ .: ____ ---- TCLK+ (l'\l<CLl!!J 
r· -"?L,_ TAN • ••• T 

__ (1~)- _____ TA~_ ~ GHD _I__·------

~ ~ L -- 7 . RD'ITA+(MP.DLRl_l - - --- - . 
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-- - ----- - - ---·--+------1-

WIRE COLOR I CONNECTOR£ 
8 . PIN NO. 

If uuCI I if u11CI 
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D PIN NO. 
~OTES 

-- -£~3 I I I 
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1-3 __ (11) __ oR/-;---;--·-li:_C. ____ --·- ------+--:--- ----··-·-----· ---
--.~-_[_24) j ____ ,_.~ 1. __ ~:_C:_ }---------- ----- _ . _ ____ _ ----
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~ .. --~~FL'f?~;::t--::_~_:J -~ =: = =~::==~- ~ = ---=~ 
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I 
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SYMjAM'T PAR-; i>E'scR."Pr10N j ~~.;_':'~A.~--:U_Ri'~~j.4_R_~~~~8['R- BBN NO 

A .1 , 20 l'IN I/O C-U.TO.. . . CANNON Ill• 7;ui; •II- : z,l't 

21/( 
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---·· _j 
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1. '- t . _ .. __ -~ _ ~ _8_ELDl~.. 87'1'1 -- ll_ll~--1 
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A5511'.M8LV NOTES 
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CABLE LENGTH 
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NOTES 
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" If 11sed ' If 11sed , ... 
CONNECTOR A 

PIN NO. 

118 >toa 1 
WIRE COLOR I CONNECTOR c WIRE COLOR ' CONNECTOR E NOTE:.$ CONNECTOR A 

PIN NO. 

WIRE COLOR I CONNECTOR £ 
if 11Hd I If llHd 

WIRE COLOR CONNECTOR E NOTES 
8 PIN NO. 
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CABLE 

SYM I AM'T I PART DESCRIPTION 

J\ f f ~"int F r_. 1tH ~' ;~~j PIN 

Al f'Lfl'JTIC encK ~HELL 

c c 
0 r 0 .. --1 G 11 Af>PX 

N 
N N 
E 

\ CA8_L_E ___ 

E 
c c 
T T 
0 0 
R R 

@) 

MANUFACTURER PART NUl>JIBER 

CINCH DB-25 S 

AMPHENOL 17-f37Z. 

D-1102?"7 A2 I 2 I 5P"ING LATCH ~ CANNON t d 
LI I• f4Tw-f'IJ1~ C..I1Ht.r. ----- WriYFNT4TP ··'"·~n?UL-1;:_•;>7 

BBN NO 

211 

5261 ----i 
3<;;8 

208 -
I I 1 < II \ r-~ >' --

l.t\f\I I ,_., .rtt I, '•, J'IN 

~j~ 
Llt--.!-~SP --+------ - - _, __________ -

r'LI\', r1c 1 ~Ill ~,:__:_~~~~~--~~-'HENOL ____ I 17 1:~7 ... '. 
[)l'JC LP.'1( II ---T- Cl~NNON OllOr..'.7#-i' 

4 TW P/\IR CAl;L.E WOVEN I 'T4TP-2R07UL~l'2.2.1 

f--Er-+--·-'_1_v_,_,_'_A_1R_,_;A_8 __ L_E_-+_~_L_1_'H_A_o_r_B_E_L_D_E_N-l-_1_3_1_1 __ o_r_q_1_4_4_ 

_'. __ · __ · .· ·'. ·_· . PT_--~~~~?.~_!:: __ <~:_~--~~-~. ··_···.j ""'W"' '.'.'CON'" MO·'""•·•<' '' 

~~: .. > _N;,~~,7~:~~~-~~~:1~1 -~~N-~;:-~~~~ I P: 13:r~~- •1 

--- -- -·------~--······----···--

ASSEMBLY NOTES 
f---..,.-----------· 

1 r:/\f'.t L 1Yf 'L >i ~ .... /H 10 Ht M/\h"r-f_t; ON (ll~ WI rl\ 1 WJI. LlHl E. FELT TIP PEN (BU<) 

2 Y.JR.!~P0P f/\PL r_f1Hl i IJl~Of R CLAMP 1') f'Rr)VIDE STRAIN REL\EF, 

T/\PL r,~ ,·;;~-t~~N-~~,M>- Tw--Pr11K IN~I DE '-~~ELL OF J2_ 

CABLE LENGTH 

TYPE B 0 t: 
(-ll'-) A 10" 1s" 5 FT 

~ 

'."),~() 

-
~b7 

208 

?,83 
--
418 

4.1q 
-

366 

(REFONL'f) 

IQ 
;n,Z,3,4-

PIN NUMBERING~ ASSEMBLY DETAILS 

----- r - >< ... _:"':__ 

CABLE@ CABLE@ 

CABLE FUNCTION 

REVISION 

Wo, 5:iM R~s:Oo ,:':;; l 

® 

H 
8LK WMT 

4B 

13 

•zs. 

"'HT WllT 
<8 ~8 

IMlT WHT 
IB 48 

® 

see NOTE z 

® 

COMPUTER SYSTEMS DIVISION 
BOLT, BERANEK & NEWMAN INC. 
CAMBRIDGE, MASS. 02138 

FROM Aj BLK FANTAIL PNL(J6) DRAWN PRF !c, TITLE CABLE ASSEMBLY 
I .77 DETAILS 

TO C I BLK FANTAIL PNL (JS) CHECKED CUSTOMER/NOTDWG NO. 

TO F1 FILTER BO>< CJ<!) APPROVED All.L 'l1:!, HSMIMP I nKr..r.-to RAvh1 
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CINCH 

CONNECTOR A 

PIN NO. 

CINCH ·r 
WIRE COLOR I CONNECTOR s:. 

8 , PIN NO. 

7 BRN L_ 

20 I ~ WHT 

t=- _8 ___ f RE[)_/ 21 - 7 .. -
- --- - __ WHT 

10 ORN 

2·3 /.w 
----- HT " vit __ _ 

+- Z4- - /WHT 

+-
I- -- I 

( __ _ 
I 
' 

7 

20 

8 

21 

10 

23 

11 

24 

' I 

T 
if used I if used 

WIRE COLOR I CONNECTOR F NOTES 

(REF ONLY) D I_ PIN NO. -

-! 
'1<LRM+ 

<;.ND 

---t--!:'~RON + 
GND 

----------+---- KMIA~+ 
--··-t--------

CONNECTOR A 
PIN NO. 

if used if used 

WIRE COLOR I CONNECTOR c 
8 PIN NO. 

WIRE COLOR I CONNECTOR E 
0 PIN NO. 

REVISION 

APP'D I SYM I DESCR l°"TE I' 
A REL PRoD II.ta. "1? : 

NOTES 

----+--------- +------+------1-------1 _____ =r=K~::~+ --f-.--.. -- ----
GND . -- -------- _f_ .. ------·---+---·--·- ---- ·--

-·- --. --- .. +-,--- . -
- ------- - --+-- ---+--

r----
-+---­

I SRN ./ I 
/WMT • 

. I 
RED/ t 

/"HT' 

------···/--

------+c;:l) RC.LK -i- - ----t----. 
--- ---t--GND 

·-! 

+-------

14 

2. 

15 

3 

llO 

4 

5 

-1 YEL __ / ; 
.. ·7WWT; 

ORN:; i-
/ wH_I J 

~~f-i.5_.) ______ -R .. __ DA :'""I_ - _ _ __ ---·--------+----- ND -- j - G __ - . - -- - .. 

. 
('!_. 

3
}. TCLK ____ t' __ _ GNO ----· __ 

--tc:T<1-) TOAT"I _ __ 
-1(;,~-D__ -

----- --··-+-

_g (Cl .. CH): 

I-· 
12 e~~ -~ A 

13 WHT 1 B 

J 
I 
i· 
I 

I t ·- i r 
__ L 

I 

+ -- i 
--1 TPi:;;_~F>__- -u- I 
--,---GNO 

-- -1- ·-·--- ----
I r--

~-

-+-- - ---- ---41-

- --t- ------ -- ----+ ---- ~------+ 

1 
·---·--·- +-----

-~--±-- ---~----! i---

---- --F--=-~----~F +-
l~u ~E~ l_-·1:=j 

DRAWN I ORF 

COMPUTER SYSTEMS DIVISION 
BOLT, BERANEK a NEWMAN INC. 
CAMBRIDGE. MASS. 02138 

TITLE 
CABLE RUN ·LIST 

·1 CHECKED I I rUSTOMER/liO. ,DWG NO. 

ll:PPROY!o~A~L''Z¥11 HSMtMP DKGC-11 A'll 
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I 

(i) 

I 
(ih••<I) 

J 
(if ..... ) 

-::-.. 

J' 
I J 

! .. 
; 
I 

--------- _r-c- ~ 
I : I 

• CA OLE 
I ~ 

--- - 0 - -- -- 1 II L- __ I 

..... .J:..:.~1 
REI. PlbD l/.al'I 

Puc NUMBERING ( ASSEAO!BLY DETAILS 

SHIGlr! 

SYM AM'l PART DESCRIPTION MANUP'ACTURER PART NUMBER : B8N NO. 

~ 1 ~P1H coNH,FEMALE ANsLEY l &oq-20~---· 1 1647 1 

Al I STRAINREL.IEFCLAMP ANSLEY hl·- 6Qq•20'31· : 16481: -Sl!:ENOTE'3 
~ 20PIH CONN, FEMALE AMP 8Gq04·2 I 1660 ,.,....,,, -

~- ·-;- 20'w~~'E'F~"An:ABl..E - -si'.Ec:~~~sTRif'. _--~~s-o~:_z~ -~ 1646 I 
t---«;_ _!__ -~5 ~HCOf<H_,_~~L~-t-- __ CINC~---- _ ?BZ.!!~ __ I irn "J, 
.S!.. _!__ ~~'!~ CXIN~~E!:l,._j__ ____ ~MP _ __ 205-.'!_~!:__I_ . 164q"J 

.~~l~~ ~!~=-~-SCREWLOC~+:!._--~~9:!_-+=-- 020418:_5! ·; .· ~-2~ 
~. t- .. ·- -·--·-· --- ... -. ---.- ---- -· -----+--~ 
- ~.!_ - . ~ ~~ ~~!fl'.'~§!!'<;' J . _ -~~l'.'ll ~'T ___ ;__ ~L!_! M_: CP .--L-'3"'6 ; 

--AssEMii'LY"Nott::; . ~ 
>-1-~-C-A-~---~-.:_-1-~--~-E-__ -S_-,N-._-~-_-!__E __ ~-~-R-~D ON® "11~~_'N~ .. l,llil_':-E FELT _'.~P._~N (E!_~~-i 
µ_j, ~~~~ 5_TA~_P,C~-~--~_2), :.:'°~".!P ~D~~~:_Of?0'.5~-~R~ ~-E_N~ __ PI~ OF. j 

~~c~:~~~j;~~~:~1~0~£~=~cj~:~f~s;~~~~5~~~"- j 
l-t~L.!_~~!'.-~!_"!'~~~.!_T~~-COH~)----

CABLE LENGTH 

D NOT~-,., . . 
-·----- ---·------

e IOFT 

c 20FT 

-

\ 

CDflN PIN Kl l 
COHN PIH HO 11 

-- - - -:Of""~ c:As..E EDGE ':tl IE EVEN 
' ......... WITM'l!IP?CCHNEDGE 

~ " 
~'TR'Jh "-EL1EF CLAMP 

"' · ~SSEMBL..I: CIOBL.ri 1~ ;wJJJJ»: / RECSSSES "'S S>;OWI< ,, ,; ~ ---
0 

-llEW F'llOM c .. e ... e: SIDE:' UllASSEl".eLEC: 

~ \ j/PINNO! 
~~ 

@ 

© 

CABLE FUNCTION l:Jffil COMPUTER SYSTEMS DIVISION 
1101.T, IERAllEK I NEWMAN ONC;. 
CAMBRIDGE, MASS- 021:al 

l'llOM A EL'[ CARD DR- 'DRF ~~u TITLE CABLE ASSEMBLY 
7 DETAILS I 

lO C MODEM :lo CUSTOMER/NO. DWG NO. REV :i 
TO E '•t, OLCF-10 A : 

-· .. - ··-- ---
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I I CINCH T II 11510 if 11HO 

""'""'~ A ' "'"' ooc•• i ""'~"o" c ' "'"' 'o""' ' 'o""'"•" E -1 -1 PIN NO. I .!! PIN NO. Q i PIN NO. 

NOTES CONNECTOR ~ T, WIRE COLOR 
PIN NO. B 

I _I BltN I 3 LINEl:N 

II f RED l N.C t- __ 2 __ .. f CRG __ 4 _ ..• . _ ~~OCNTG> +--· 
r=- _ 12 r· '(EL ~O_ _ _ -··- ·- -· __ . _±.I~- r 

~=-~ ·~:- §- --=i->~ -~~ ~ ---t-~~~~_:,:: 
!-· - S WHT "jq. - ·- . - "'IOOCNT2 

- - - -
I-·_ 1s , _ SLk 1 11.c. 

"' . -~ ' 2 
16 

7 

17 

e 
•8 
q 

1----,q 

10 

20 

-· ··--. llliD 

ORG 

'Yl<L 

liRti 

8LU 

'llO 

GRy 

WHT 

BLIC 

11.c. 
8 

H.C. 

NC 

N.C. 

14 

N.C. 

12 

7 

I 

--~r=~----_ 
-1 

I 

t 

. 
I 
l 

• ··--f-LINEOUT II 

+-MODSTAT<? 
---1 

I . -t-· - -- .... ···--! 
. -+---·· --···· ·-41-·. 
. -~ . !"ODCNT I 

....,. MODS°!A!_3 

'SIG GNO 
.. ---- -- -· 

t 
--------~-

.t-.'" ·------fl-I.. 

. t 

~I DUCll 'DATE .. 
A REL PlloD ..... -

if llHO I if .... o 
CONNECTOR f I WIRE COLOR CONNECTOR E 

PIN NO. 0 PIN NO. 

NOT LS 
l 
I 

J 

·--l 

__________ .. _ ···----1 

f .. 

. --·--:-=r·---==l 

-1 +=---·-j 
-+--------

t 
I 

·--· ···-· -------~ 

-- ----1 
---------! 

--- - ------4 
_,.. ___j 

:- - - =--~-i 
1 · --··- _-:_ ~-:· __ - ~---=~ 
-l· .. - ~~-· ·1· -·- - ---=------- ------ ' 

.............. - . - :---
---·· . -- - i=-=:. -= ___j 

I l I~·•·• 
COMPUTER SYSTEMS DIVISION 
eoLT, •RANEK I NEWMAN MC. 
CMllllHDGl, MASS 02t38 

Dll- l>AF ~!"!& TITLI: 
CABLE RUN •LIST 

• CMECllED P'.# fl! ._ CUSlOMER NOJDWG NO. rEY ; 

~°If""~ 'u,7 . OLC F-_U ~ 1 



-~ DATE 
'f.Z'U9, 

J l ' /',:t' PUI NU"48ERING ( ASSU.tBLY DETAILS 

C --------- - C I 
0 I 0 I 

: : = I 
r caau 1 r I 
$ I ~ I 

= I ~ --------- ~---· 

~ ~lC-O(REFONLT) 

SYM IAM'T I PART DESCRIPTION I MANUFACTURER I PAlllT NU"48ER : BBN NO I 
A I Zl)PINCONlt,FEMAL~_ANSLEY-- 60q-!"~~- 11647 I 

s~RA1N RELIEF C:LAMP ANSLIPiY __ 6oq-zo31 ••~ i sEe: NOTE 3 
20 PIN CONN FEMALE. AMP 06"t04-Z I 1660 ~ -

--'~-~_!'!!'f_CONN,M~~E ·· C!!:fC::~--- ___ O_!il~_~_':'__ 3U 

- -ZO-WlAE-Fill c:As-q--s~ECTRA-STRIP _·:_~55-~_-:2E~1Ci.46 

PLASTICCONNSHELL . AMP 205-718-1 , 164'1 

--'--'--'---1- += cum-1 --0204·1q-:-;f; : ~_!.!___ 

B~---·! !~~~~~=~~,.~~~_!AG ·-1-=. PA_Nj~~~--~~·-- ~p~·~~ 

ASSEMBLY NOTES 

CABLE TYPE f S/flt TO BE MARKED ON@!) Wl'TH 1NDEL18L.E' FELT 'TIP PEN ( BLJ<) 

-~~~~G-~!~~~~-~CO·O~c:"~), STA ..... P-PAO ( SCD-0003), M~RK ~_!_':'fD PIECE OF 

I CONN AS StfOWH (PIN'$ 10 C to EtrtO) WITH WMITE ll\IK ( SCD-0004) 
f---1 --·- ··----------- -----------------------

3 AMP CONN IS AN ALTERNATE ~EPLACEMENT FOi;t@ (@(STRAIN flEllEF CLAMP -f;;;-------- . ---- ---. ---- --------·--
1--~UPPUED WITH AMP CONN). __ 

ti--· 
CABLE LENGTH 

<•> 
TYPt: 8 D NOTt: S - t--- -
-A 3 FT 

I---
B 10 FT 

c ZO FT 

..-.. 

.. ,,.,..2~- "'-- ® 

~~-M-• • --•: COlllNPIHNOll• 

l~- ~ C,.BLIEllla"n>BllVEMWITH 

Clll<N ..... 1"120 ' ' ~ "n>P ..... COHHEDCC ~···~-~ = ~ ;:·')TRAINRELllUl'C~ • • A'5$EMBL& CABL.E Jtf Jm lltECl:SSES AS SHOWN 

CllBLE FUNCTION 

,, ' ~ -· 
@) .. 

VllW •ROM CAlll .. t: SIDE 1 UIU'SSlMBlED 

® 

© 

COMPUTER SYSTEMS DIVISION 
llOLT. IERAN£K I NEWMAN INC. 
CAMIRIOGE, MASS. 02131 

'ROii A Ell CARD TITU CABLE llSSEMBLY 
DETlllLS ·. 

TO C MODEM CUSTOMER/NO. OWG NO. REY '.' 
TO E OLCM·IO A ' 



~ ... 

CONNECTOR A 
PIN NO. 

I ClliCH I II u11d I if used 

WIRE COLOR I CONNECTOR £ ,. WIRE COLOR I CONNECTOR ~ 
8 PIN NO. 0 I PIN NO. 

NOTES CONNECTOR ~ I WIRE COLOR I CONNECTOR f 
PIN NO. 8 PIN NO. 

if 11Md I if uHd 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

NOTES 

I 11 I =~ I N~ I I I LINE IN 

• '-~-~-----t--··- ~--- MODCNTfl ______ L__ _ __ J ____ --•--
~-~==~~ _ ~:~~~---- ==-~~-~- ~-==- - _ .:01

!:TATI =-- _:_-_ --=--=~----=--=i-=---- -- -----· =-~~-~fr:- :.-=-L- ~ -- ':Io?~:,_~,__ ~ ~:.-- L_:=- -i [J I ;:; - •• - - ~..... - I - . 
--1=:----~-

-1=----=-==r----+-----
---t---------1 

N.C. 

• 91>.N 2 

I(, I Rlil:> 
"/ ORl9 

17 , 'lliL 

N.C. 

B 
NC 

9 , GRN H.C 

18 _ '. BLU N-C 

11---C!_- _ _ : VlO 
1q <;RY 

14 

N.C 

10 W>IT IZ 

20 BLI< 1 

! -

I . 

j . _. 

t 

t 

-· 

I 
I 

-- _j 

LUfEOUT 

_ I _~-;;-TAT2 _ 
--l -- -. ---+ ·----
---- __ MODCN!1 It-

-.':'~~':'-1 

--==---=-=-_:~ -
- - ___,..L____ --

I 

t 
I 

t 

---·-I 
-- -----1--- --- -- ---+-------t 

----------t-· - __ _, --- _ _____, 
---+----~ - ' 

' 
-1- ·- -- ~-~1==-~~ -- -·-- ----

_ ;- - -__ --,, _:.-1 _ :_ ~-- .~~ 
' 1-

1 

! 
i -
i 
l 

j --

1 ' ! -----·- ___ , - ---- - ---------' 
T -- ------

I - ---------!------------· ·-· ---, 
j . - -- --~------- --. I 

i - ----- 1- ---- -~, -----1 
_[~~- :_··1---= __ +-=--~-_-===3 

l:J•I I 
COMPUTER SYSTEMS DIVISION 
IOLT, MRANEK A NEWMAN tNC. 

I CAMBRIDGE, MASS 02131 

. .. TITLE , Dll- ORF -~ . CABLE RUN-LIST 

I 
: CHECKED ~H l/f4. 

CUSTOMER/NOlDWG NO. . jEV 
I~~ E'/GC. I~ OLCM-11 A ~ 



.,,,,.1 

(it used) (itu .. d) ,.(i), tt I / r-~. 
C ---------- C I 
0 1 0 I 

Pllt .. UlilBERlllG ( ASSEMBLY DETAILS 

N I N 
N I a --16--
~ CHU I ~ 
T I f 
0 I 0 
It --------- I It I 

L -- _I 

CAaL& 
~ iR tCl!OAllD (R;.~O>OLYI 

SYM AM'T PART DESCRIPTION -MANUFAC~ ! PART NUMBER BBN NO 

I 20Pl .. ~,FEMALE ANSLEY I . 60Cl-i!030 I IE.4-7 I 
1 STRAIN-RELIEF C~~ A .. SLEY. ~--~:2oi1-- 161-6 '/SH NOTE! 

~ 20 PIH COt<H, FEMALE AMP 8SO"I04-i! 1660 

~~- <fl ::·::~.;.~~==~:-r- :5P~CT;,:~s;RIP- -.-.'"c,;1:::: +~ 
~ i_;- {:/ !i~ti~::§::\L_~t_._::~~:::..-~-':,:,';i_~·- : °:~~ 
-- ·- j - ----l------==r---------, --

ra~- -,--t~~F,-W.~~~~~io}-iciJ-=~~ii~~ --~-~~~~~,;_G!~±~~ 

I ----------------------r 
ASSEMBLY NOTES ~ 

1 !CABLE TYPEE'S/N To SE MARKED ot1/il\w1TH INDELIBLE FELT T1P l'liN CBU<l : 
---~----------- -·- ---- ----~---- ---- --------·- - --1 
~-1 u~~"~-~~~-"'._(~~~~~l. ST~ .... ~~~~-()<l~_)_MAf!':'_"_~~_? ~~c~~F i 
t-3JZ=~~~~~~:T:~~~~i~~~~~1;~;I~ ~(sT11A1~1' 
t_-11!~~~~~-.. ~~~TH AMP_c_o_ ... _ .. ~)-----------1 

CABLE LENGTH 

• tf=G_~2--t~: _j __ ~o~E s 
B f I~ FT ·-----

C I co FT 

~ 

5£ENOTE2 ~ ~ ® _ . 

~-~'" ~ ~•• COtft1PfHHOU• 

- - - - - - -~· CAB_.ECl>E101!££J&N 
..._ "" · ... ITH TOP EDc>[ CF COl'<N 

o:ioat-NI)~ ---.. --.. 

~TR:~111 R£Li EF c~AMP --~~ ~'})})})} I. ASSe:M5i.•C"8L.EIN - ~ '/, RECS.SSE$ A5 5MOWN 

~,, ~ -
® 

V\l~l~MCl-.Bl..E s1ti&, ~NAsseMa1..co 

~~\~~--~· 
(i 

© 

l:J•I I COMPUTER SYSTEMS DIVISION 

CA8LE FUNCTION IOLT. •RAllEK I NEWMAN .. C. ,, 
CAllaRIOGI, MASI. 02131 

'ROM A ELl CARD Dll- ORF '!~l. TITLE CABLE ASSEMBLY 
~ !Li DETAILS 

TO c TE111111HAL (RSUZ) CHECKED '# ', CUSTOM£R/N01DWG NO. rEV 
TO E ·•-DEYG<. • .,>'! DLTF-10 A I: ~ ~ 



~ 

CONNECTOR A 
PIN 1110. 

I CINCH I if u11d I if used 

WIRE COLOR I CONNECTO!.' £ I WIRE COLOR I CONNECTOR ~ 
8 PIN NO. 0 i PIN NO. 

NOTES 

I I I BAN I 2 ~!'IE'XN 
II RED H.C. 

CONNECTOR~ 

PIN NO. 

2 O~G--r- ~ -- . ~=··~ --· -- ;~ __ _ _ : -~~.:. -~ _ ~~~:._-1- ~-__ :_;r;;s::! I ---· 

19 BL_!:! _______ !_ ___ ---·-- - MOOSTAT& 

1-- .. ---- .. '!'~--- ----~--- ---- -------
- - i4 GRY_ -I - _N-~. - - . - - ---- --- MODCNT2. 

S WHT -"· - ··-· 

---f~DCNT& 

. is t - BLK I ~c 
1-- c;. 4 __ B~N _ 

16 I llED 

7 
..., 
8 
18 
q r--,q-
10 

zo 

i 

I 

OACi 

YEL 

GRN 

BLU 

v-ro 
GRY 

'W>!T 

BLK 

N.C. 

"20 

l'IC. 
8 

H.C. 

'"' 111.c 
rz 
~ 

I 

i 

··_ -~ -r-~-~~- _____ f INEOU~ 
-1 . -: -~~STATZ 

I ---- --! . ~- ---~~~c:~~~ 
MCIOCNTt ---·--- -

+~~l Ta~G~ 
~--- ---- ----

~ 

; 
~--·----· i.--

....; ~ 

. L-----+--
I 
I 
l £--_--·--·--t 

.... ·--

fH~=1=~=f A~LMoo#j 

-l 

WIRE COLOR I CONNECTOR f. 
8 PIN NO. 

If used I if uHd 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

NOTES 

- ------·-------+-------I 
-- _______ ,_ ______ ... 

--1 - f .. 
' . . I. 

··--------, 
- ---·----------"'-'------_J 

·----· ·---- -·---. -- I 
. --... -~1~~---~ = . - I 

f ··---- -~. ----

1 · 
I 

I --
i ! 

; L 

! ~:-~·-:.-_-=- I ~--~- --==-
, I r - ----- r--- ---.--
! ---------- 1- ··-- ---+--.. -~ -- --~~-1 :---~ -~-~---------11 L_ ----- - -__ i= 

I :'I :rn COMPUTER SYSTEMS DIVISION 
ii ~ ~ =.::.i".":.!s-= INC . 

.. tlfL& 

. i ., 
! 
; 
·1 
I 
j 

j 
i 
i 

·l ' '·i 
_-·l 

·'11 
:·i 
··i 

-·· CABLE RUN •LIST J 

' -CUD CUSlOllEIHIO. - NO. r,£Y 

OLTF-11 A 



(it llHd) (ituH-) 

l/J /,_! PIN NU"18ERING ( .t.SSEMBLY DETAILS 

C C --------- - C I 
0 0 1 0 I 
• • .. t .. 
• 6MPM N I M 

.. 
~ CAIL& f CHU 1 ~ 
T \ f I f 

: : --------- ~-~-: 
~--- JR 'C804RO (lllPOlll:fl 

SYM fAM'l I PART DESCRIPTION I MANUFACTURER r P.t.RT NUMBER 'BBN NO'. 

A , 20P1t1cOHN,FE"'ALE I Al'JSLEY 1 t.oq-zo30 =r 16~i] 
Al I STIV'ltl RELIEF CLAMP ANSLEY 60q-zo31 1648 . SEE NOTt: 3 

20PIH~'!!'·FEM~'::_E_ __ AMP 86"104-2 1660 ,,,....,- -

20WoR£ FLAT CABLE SPt:CTRA-,ST~. ~5_~~~_:_2~ ·-+~ 

-~5~1_N_Co_~1~AL~ C~o:!~~--- . __ ~·~-~~-~ 
--t--+-PLASTIC CONHSHELL AMP __ zo~::.!!~~-- . 164<t 

.7AC1t SCREW ASSY Cl ... CH 020+1q- 16 361 
-- -----

' 
~.!. ___ ! +--"!-!-'f-~-~-~-F.-. ;.-A-M-~-~--,.-.,.-cr. _____ -t---P-A_tt_o __ ~--!..-;-_--_--.~-='---t-' _-_-P-~-~--.--1111-_: ___ c_-P ____ _J__-4 -~u I 

ASSEMBLY NOTES 

CABLE TYPE r S/H TO BE NIA!l><ED ON@) WITH "'DELISLE Ff LT ToP PEN ( BLI<) 

~USIN(;.STA .. P ( SC0-000~). ST'l"'IP· p. AO ( sco-oo.oa ) .. """"·"-·><· ON. EN.D PoECE OF co.. .. AS SHOWNC PINS 10tZO !ND) WITH WHoTEIN.Z( sco:ooo4)--- -
AMPC?~~-;-~-;~£-Rt1ATE REP~ci~e: .. :r-~~ ®-~®-~,:RAIN RELIEF 

CLA"'P IS SUPPLIED WITH AMP CO~Nl_ __________ --------t 

CABLE LENGTH 

TYPE 8 D NOTES 

(•) I A 3 l'T --1---
B IO FT 

c 20FT 

JA. 

CABLE FUNCTION 

'ROM A EL! CARD 

TO c TERMINAL (RSZ32) 

TO I!: 

vurw FROM CASL.11 SJDE) UHASSEf'o'\BL.ED 

/PIHNO! 

® 

"°"'"' © 

l::l·hi COMPUTER SYSTEMS DIVISION 
llOt.T, IERAH£lt • NE-AN INC. 
CAMBRIOGE. MASS. 02131 

DR- DRF "' .. TITLE CABLE ASSEMBLY 2§. 
atECKED /:/p/f ; i... · DETAILS j • 

::1!_ COSTOMER/NOJDWG NO. JREY 

~~m,<. ·~ -·. _DL~~-10 A· •• . 



~ 

l.APP.l !YM , llt:SCll !DlTE 
A· RliL AloD zt.l'IJ 

l--+--+---~t--1 

CONNECTOR A 
PIN NO. 

WIRE COLOR 

B 

CINCH r-.;;;;-;;; if 11sed 

CONNECTOR £ I WIRE COLDR CONNECTOR E 
PIN NO. 0 i PIN NO. 

NOTES CONNECTOR~ 
PIN NO. 

NOTES l 
I 

if..... I if ..... 
WIRE COLOR CONNECTOR £ 

0 PIN NO. 

WIRE COLOR I CONNECTOR f 
B Piii NO. 

8RN z 
II I RED I H.c. 

~Z+R~~-_!-~ -- ~:~ - -~~-~1f-~~ -
- ----- -------

- -~ --- - - 'l(O .... 

l:-
,~ 

5 

15 

" '" .., ., 
a 
18 
'1 r---,q-
10 

20 

6R'I' 

WHT 

; SLlc l. 

.I --- BRN_ 
1 RED 

-1 OR'i 

J 'IEL 

GRN 

BLU 

V(O 

GR'I' 

WHT 

BLK 

I 
-- t 

H.C .. 
N.C. 

L ___ _ 
N.C. 

zo 
N.C 

8 
N.C. 

'" N.C 
IZ 
7 

I 

I 

LINE.ZN 

- -- · ---+----_. I MOD CNTID I ----~-- --t-------- -__ 

---- --- Pll.o, GND -----+-----------+--- --- __ - ----! ---1 "°"'~" I --- ~--;--_---

--- ---- MOOSTAT&°- -----

I 1---
--t -
--: 

! 

.! -

MODCNTZ 

LINE OUT 

f ------1 "10D!>TATZ ------= "Mol>~~~~--= _ 
--- - -+---- --------ft-· 

! MODCNTI 
It­

. + -M:Oo5 -=--tt-i _ s16_~,-.p ____ -11-

. -r--~~=-ii= 
------n-

. ,-----
---'-------tt-

--·--i --------+-------~ 
--- --- -- ----1-------.. 

----------1 

~-~ 

----i---~ 

---+=-_---------
---~----

-----------

_L 
' -f 

-r . 

I 

--=-=--=---~ 1· . - ! - ··• - -~ 
. ' . .. [- I ------ -I 
r - ..· - 1------ 1---
t -_ ; _ - ~--t · _:~-~~- r~~~~--

i_ L ±r --·--=t 
--- -·--- ---- - I I ·- -- - I - -- - 1-

- - - ------- -- -------- - ...:__--_ "=1 

l:J•I I 
COMPUTER SYSTEMS DIVISION 
eot.T, M'.RANEK I NEWMAN INC. 
CAMMIOGE, MASS 02138 

Dll- ORF ~ TITLE 
CABLE RUN -LIST 

:!OtECll£D ~_ii l iL 
CUSTOllER/NOlDWG NO. llliV ' 

AP~D f1<0~ 1 ••_d _ _ DLTl\Hl. ~ , 



J l J /'.:!'' 
i - i ----------I i : 
: ... .._ : ::· 
I CAIL& ( CHU 1 l I 

' \ T I T 0 I 0 • ·-- - I I II 
L-- _I 

SYM AM'l PART DESCRIPTION MANUFACTURER PART NU"'l8ER 8Bt1110 

"' I FEMALE CONN AMP e&qos-z 47 
FEMALE COrlN ANSLE'f 60'1-Z<OBO 168'1 

t----; 1-0I\ 
STRAIN RELIEF AS.'S..., 60'1 ·26-SI u;.qo ANSLl!:Y 

B (•) 1'.!PR TWIST'N'FLAT CllBLE SPEC..,RA -STR1 P 455-248-26 U5S'I 

c I FEMALE CONN AMP 86qos-z 47-1 
1--t---1 

1--FEMALE CONN 1€.B'I ANSLEY ~0'1-21ao ...---, f--OR 
STRAIN RELIEF AS~"I ANS.LEY .,;oq-ZE.ill IE.'10 

0 C•I IJPRTWIST011°FLAT CABLE SPECTRA-STRIP 455-248~ IE.Sq 

~ I MAL£ CONN CINCH DC ,,., P 14'1 
t----·· 

E1 z SPRING LATCH CANNON O·llOZ'l'l 31C.8 

/SEE NOT!!:} 

E2 I PLASTIC BACK SHELL .4W\PHENOL ,.,_ 13.,3 155 

E3 I 4-4<>>< l/Z PHMSCREW LEHIGH METALS - 336 

81 I TIE WRAP NAME TAG PA NOV IT PLFIM-CP 366 

ASSEMBLY NOTES 

t 1H£. 80ARO HUMBE.Slt"'G SYSTEM 01i;Ft.R5 F5'0""' THE. COJit1E~~ 

~3'1'1) EX: "1 ON C0"tl• •t3 ON SOARD, 

7 CABLE TYPE ( s11. TO BE MAllKEDON®woTH 1.io1!L1BLE FELT TIP PE .. CB~~ 
ii co .. oTIJSE SC:RElllS S.JPPl.IED WITH THIS UNIT, INSTEAD use~ FOR A55Y 

CABLE LENGTH 

TYP£ B D NOTIS 

(•) -A sn 5 f"T ACTUAL 1, tO F1 1-& UNBROKEN, CUT CABLE 
CENTER OF FLAT AR.EA TO LE.HG.TH IN 

..-. 

PIN NUMBIERING ~ ASSIEM81.Y DETAILS 

IAPPD ·- DESCR 
A R£L PROD -- a E<H 0121 

'llF c £CAIOl.SO 

IJ<1 D E.cNons 
r:II e &cN034S 
7'lF 

"V"V 
.. ECN035t. 

"--eo,.Ro 
(U&KonU 

MT£ 
!" ...... 
1111i 

~'°76 
ttj 

··~ l~ 

C:A9L£ l'llT QllllC"llOH 
( tP' (Oftttl.C10" 09' (.MO) 

COHiii@(@ 
'#lt:W FRO .. 8ACI( 
(UNA$St:lllBLEO) 

CA81.£ FUNCTION l:J··.i 
'110111 A MLR Dll ..... ORF l'!'!n 

TO c Ml. R CHECIC£1> l.dr ~ 
TO E fMTt.IL. ( •:.':,f:i'!"I A,,_D U.-K w~ 

COMPUTER SYSTEMS DIVISION 
IOU, IERANEK & NEWMAN INC. 
CAllllllmGIE,MASS.02138 

TITU CA8l£ ASSEMBLY 
DETAILS 

CllSTOMER/NO.IOWO NO. ~llEV 
HSMIMP OMLO~IO F" 



Q 

.~~~:~~;~:: ~ ....... ~ ·~~ ~~-:~·~ ~· :· ~~'.·. ~> ~- t : :7\":. ~: -~~- ~ 
i:;.·:·· ~ ~~- /. 

::-;·~~~~.:~~ .. ~.~:; ~ ,'.• ···lr··!:~ ~ --~~ ~·:::.-~~~~=-=., .. f 
. ... +' 

.. :t~ - ·:·-.~: ::.;:.c1 :~Ji!M1Wi~~r 

jCONNECTOR A 
PIN NO. 

WIRE COLOR I CONNECTOR f. 
~ PIN NO. 

13 (1) I OAW .L_ I •3 (ti 

Z6 (14) I -:? "TAN I 26 114) 

- Ii! l'il \ I ~EO ./ I 12 (a.I 

25 (fS) I "7 TAN I 25 (15) 

11 (3) I BRN .L_ I II (3) 

24- Ci') I -;;;;- TAN I 24 '") 
10 (+l I &L.11. _.L_ I 10 (4\ 

n 1111 I -;;;;- TA,. I n c111 

'•I • . , ... ~ 

If llHd 

WIRE COLOR 

0 

ORN L_ 
/TAN 

RED L... 
/TAN 

BRN ""'-
-/TAN 

BL.KL 

--;;?"TAN 

'I· 

CINCH 

If used 
CONNECTOR E 

PIN NO. 

... c. 
l'l.C. 

ri.c. 

~- (. 

8 
Z7 

II 

30 

NOTES 

PAtll NO'• 

I (ftD) "''llOL.D 

I G .. o 
2 (L.T) f;\'llPL.D 

2 GND 

COtfNECTOR ! 
PIN NO. 

.• 

WIRE COLOR I CONNECTOR f. 
8 PUI NO. 

~· ' ·, 

If••• I H11Hd 
WIRE COL.OR CONNECTOR~ 
~ PIN NO. 

NOTES 

~,.__--+-__ '!_ (5l 12 3 (~eT) N\'ILCL.A +------+-------+----~-----~f--------1 
11 3 G"IO . ----l------1- --- ---1--------------i,__ _____ _, 
10 4 (RD) Mii.DLR 

-----1.----·-l-------+-------i~-----l 
2'1 'I- G"IO 

fO 5 (:><:R) 111\RCLll 

---- _!'i___ 5 G"ID --_------1---4- ___ ==t I I I 
' BL.~- __ "I.e. _ 

1q ----~_!!_ --~~C:__ -----J. ~ 
5 &AN 5 ('I\ CioRN t;.C. 
18 ('2.2.) . TA.... ..- -(ll'l ~AN ·-N~--+---------tt-

~
(~)J YE.:- 4 (I~ YE-;:---- N-;·-- --- ---

---rai)f-TTAN i:r--c'ii> 7:;.A' .. --, ·-;:..c:-- · - A----q---
~~J~'J~~~ .. 1.-- -'~ ---:I~~ _EA~:4~~~~-~~ .. - . -~~-=-- -~ -~ I· -----t-
_ _J~~~E_? ../.. _ -~ll !!E~--+--- ~·~c__ _ u------ ___ =-i I 

-7 \;;?+ .. .;- ~- ·:- l~i' -.... -,.ffi +~ .----
E,~ '~- ---~~- -,. ~"' ~0:• --~_;· . GNO .. - .. ---:~----1---------l. 
~E --- -·--·· c- -_::·-~ :::_ J:--1 1 ·I I ...... , 

L HUMBl:R$ ENIOR .. '<ED 
CH CONNEC:TOR 800''fl t-tP) 

l.C: BOAllD ,,,,,., 
PIN NO'S (Ila,-) 

.·• 
' 

I !"I ~ a-uTER IYSTEllS DIVlllDN 

•••••• lllLT.-AltlK& .. -lllC. ~.- ... 

I 11•v 
c 



SYM AM'T 

A I 

(if uHd) (ifuHd) 

J l J /,l m----------C I : : .. ' 
I .. 

CA.LI I CA9L~ I l 
I T I 
I 0 

II --------- ~-~-I 

PART DESCRIPTION MANUFACTURER PART NUllllBER 

l"EMALE. CONN A"'1P ecqos-z 

FEMALE. CONN A'ISLEY f.oq.zi;,:ao 
t--t-OR 

STRAIN JIELIEF A:>SY ANSLEY •oq-26'91 

B 

re-
Cl 

CZ 

C3 

tel 

I 

z 
3 

.. 

'*' 11 Ptl.'TWl~T'f(FLATCJIBLI! SPEC.T~A-STR.IP '1-55·2 .. 8- 21i> 

I MALE CONN CINCH DC 37P --z SPR1N4; L.ATCH CAriNON 0· llOZ77 

1 PLA$TIC BACK SllELL AMPHEHOL II- 13T3 

2 4·-.0 >< llZ PHM SCllfhl LEHIGH ME1'AL'S -
--· -----

1 TIE-WRAP NAME TAii ' PA>IDUIT PLF'l"l-CP 

ASSEMBLY NOTES 

THE BOAllD NU.,BERING SYSTEM DIFFERS FROM Tlii COHH~~ 

(93qq) Ex; 1F I OH CO.,,. a •111 Ol'J 80AJID 

CABLE T<PE-, S/N lU BE MAJIKED ON@)w1Tt1 INDELIBLE FEL1' TIP FEN (8Ll<l_. 
DOliOT USE SC.RE.WS SUPPUl!O WITtt THl-S UNIT1 tHSTEAO II.SE <;l F'Olt ASS.Y 

CABL.E LENGTH 

TYPE 8 D 

(•) -A 5 F'T 

. 
NOTE 5 

CUT CASLE. TO Ll!:N~ GTHIN 
REA MIDDLE OF FLAT' 

'I 

·1 

BBN 1\10 
47 

16&q 
1<0qo 

16S't 

14q 

3<08 
/SEE NOTE~ 

155 

336 

366 

-

!':. - -· 
.. -~ ,_.., ,..,. DESCll DATE ' 

A ll&'l .... D t.111,_>: 
x a E.<.,01n l.tg 
~ e ECHOtWO t.!! 
A.d 0 ECH03~5 -'1~ 

Y,£ e ECll0343 u, 
!.tL. F ECNo3S6 ~ ... .,.. 

Plff ffUlllBERlffG ( ASS£1118L.Y !)ETAILS 

'80AltD 
(SU HOT( I) 

(co:~ ~:: P~:c~Y CAILI [UT OlllECTlOli 

CONN@ 

"#l(W F-8ACK 
fUNASH.,llLlrD) 

COMPUTER SYSTEMS DIVIS!Off l:J•t I CABLE fUNCTIOff 101.T, IERANP A N£-AH WC. 
CAUelUOGE, MASS. 021:ia 

l'ltOM A ML.A - DRF' Ii:~ mu CABLf ASSEMBLY . 

TO c FA 1_1.0'ot •Pti&~ CHECKED 1£2-k f"t,4 OET41L$ 
"TAIL -MOO~-;:.· ' CUSTOMER/llO. lDWG NO. JRFV 

TO E Ole 11-'h'. HJMIMP DMLS-10 F ; 
.... ·- . --···· . ·-···---• 



~-:::, 

:-... 

' . .. . -· \ 

r::~_-.·.1~; ~:t 

CONNECovn,. 
PIN 

13 ( tl 

u (1+) 
<>P.N / tl.C. 

""/ T ... N t1.C. 
_ lt(2') 

iSC15) 
R!!:O -L._ N.C 

-;? TAt< tl.C. 

"tt(il 
24 (16) 

6Rt< L_ 8 1 c•o> MllDl.D 
""7' TAN a.., GND 

10 c+' 
i3 ( 11) 

BL.I< .L_ II 2(1.'7\ MJlPl.D 

""7' TAt< JO I I 12 (ONO 
q(T> • _. WHT~ 12 -- ll(Kl)M ... CL.R 

llil (181 TAN lit l c;.No j -1--- t I I I l(i)-- GRY,;;.-_ --,-0- 4(110) MROl.R_~=-=--+-=----

lll--1:!'.!l__ ___ TAN __ aq 4 GND --------

T ~ \110 ~- __ 6 ___ --- ___ --- :IC~lll MRCL.R 

2~_{!_0) _____ __:!~~ _____ 2~-- ---- ___ 5 !;HD ----

6 _i!_! _!IL.U7"".: ---- ---~·~:_ 
{_~_I~- ---~"4- -~-C -+ l--·-----4-----4------+-------t 
(q) GR>! N.c._~f------+--------____,f--------ft--------

EJ· l'.~1~~~;- ~~;-~-- ~=--=::- . ·- :: -:~--·--·----_ -=--- -===-+-------+-------! 

~~-~1~~t~-~E-~;;~:- -~~.?·--~---~~~------ --- --- -=0------------ _--------~-4----1 I I 
I (11):1 BRH N C. 6 

_..!.!._(2_~~:9 -~~---=+=---=-------=+=--------+tGNo _____ -~ ----~==-=-~ --

--.k~--=--=~-~; ~~ -- ~··~.----= ~~~--------~- -__ ~=1--==t I I 
NU .. llERfo CN4iR .. •CD 
OH CONHEC:tOR 8C>O'f (Ttf'I 

l:C 80ARO(nPl 
PIN NO'• (l.&F) 

\• ... 

. '~l 

l::J•I I 
COMPUTER SYSTEMS DIVISION 
IOLT, llOANEK I H£WllAN INC. 
~.MASS. NIM 

CABLE RUN· LIST 

CUSTOMER . DWO NO. 11111 
HSMIMP DMLS·ll c. I 



J ! ' /',:!~ 
C C ---------- C I 
: I : I I 
M &0

- M I II 1 
I CA•LI ~ CA•U t I I 

' T I ' I I _\ _ I _________ t_~_1 

SYM AM'T PART DESCRIPTION MANUFACTURER PART NUt.\llER 

A 1 20 COHO F'ENIALE CONN CANNOl't 121- 7Jiil6 - 110 
A1 20 P1"4S, l'"E .. ALl co .... CAN.NON 030-7312-011 

B <•l sco .. D,22AWG CABLE SELOEN 6445 
(OR liQIUIV) 

c f l"EMAl.E. CONN Ct"ICH I CAHNOH DB-1!5 & 

Cl I PLASTIC. 6Act<. SHELL /JM PHENOL 17- 137Z 

C2 2 SCllEW<LARH SOCl<ET CINCH 0-20418-2 

~ 1-1 TIE·WRAP NAME TAG. PANDU:tT PLFIM- CP 

NOT!::: UEl<\S ®( 8 AVAILABLE AS l<IT ~OM L.EC (P"I 7770-1) 

ASSEMBLY NOTES 

I CABLE TYPE_{ SIN ~BE MAR1<Ei) ONjl_i WITH 1NOE1.IBLE F'ELT 

TIP PE11 ( BLI<.) 

2 ltlSERT Pl"IS 1"4 ALL PoStTIOHS OF CONNE.C TOR 

3 use CANNON f.IA"40· CRIMP • CC.T-UBC 
q U~IMG STAMP (SCD-0002) (:.TAMP PAO(S<D·Ooo» "'""K(ON PIN 

"' ENO OF CONN) Hi SHOWN' WITH WHIT£ lNI< ( sco-000 .. ) 

CABLE LENGTli 

TYP~ B 0 NOTES ,., -A IOFT 

... 

BBN NO 

iloq 

210 

212 

211 

su-
42'\ 

366 

Im!> '--_ DESCll DATE 
A 11£&. pqgDf'~ 

~ 8 ECl'IOIO$ •l•>t 
lU2!J_ C EC# Ott7 I l+ lS 

...!!l. D ((II OIJ1 j!,D<lf 
..!!! £ £<11 ono ~D" 
Lll F ECNOZ&> ~108 

PIN NUMBERING ( ASSEMBLY !)[TAILS 

(111 .......... ) 

~ 

CABLE FUNCTION 

fllOll A PSB 

TO c f/llNTAIL ( INroToH) 

TO E 

CAMMON COtt"' 

~ lllEW FROM CABLE INSERTIOll 
(SH NOTE~(~) 

END 

l=l:Jil COMPUTER SYSTEMS DIVISION 
llOl.T, -- A -AN INC. 
CAMllRIDGl!,MASS.1111311 

Oii- ORF !lt TITUi CABLE ASSEMBLY <,. 
Qk y, « < OET41LS . 

CHECICED < 4f>t CUSTOU£ii7iiOJOWG NO. j REV 
-D~ :u/>'t HSMIMP OPSB·10 f" 

'-'<~-~ 



~~ 

~ ... ~ If ~sacs If used 

CONNECT.Of!~ WIRE COLOR CONNECTOR£ WIRE COLOR CONNECTOR E NOTES CONNECTOR ! WIRE COLOR CONNECTOR f WIRE COU>R CONNECTOR E I I I I I ..... I .. d•d NOTES 
PIN NO. ~ ·PIN NO. D PIN NO. TERMl~A\. .... N .. L PIN NO. B PIN NO. 0 PIN NO. 

?Dli ... T - -
19 (At) ~HlTE 3 88 ACY 

0ATA 

fl (Al) G>Rllt" 5 ce T~1.::~o I I I I I 
8 1'Utw\ tR AL~ 3 C:F S.,'\~l~ 

6 ~""-Gfri•• WlltE I I cc s'ff't.",.'11'( IJ 516NAL 1o .. PS8 CARO 

(AfO) BROW.. 7 &HO ~ 
(A8) BL"C"- z BA TR,.NS 

-=-1---- --~--+---Ji------.J---4----+--t---t----t---t------1 
_J~Ero,;j,y-\ ~-=- -4 

~--~-+=- --=-~~== 
tj_(~q)- · =~~~-- r--~0-
------ -- - --

co f.1!'li. .. ~D!lo''=,.0~itw.-n I I I I I 

~R~J_i_ cL I -1 I I I I I I I I 
------1- +--------t----+-----+------11-

----- ----·-------+---------+-------+---

~- -- -- -4 -- ---~1--- =-±=::-=£ I i -==r=--~ I I I I 
~-=---=t~~1~~=~~4--. : : --~---
-=:··~ -=l--1 =t==-1- =L--=~ 

IF]ffil 

I 
COMPUTEll IV&TEMS DIVISION 
IOLT, 8Ell.utEll a - INC. c-.--

. ,OWQ NO. -,lllV 
DPSB·l1 C. 



(If ..... , (lh••<ll) 

J ! J /,/ 
C C ---------- C I 
e 0 1 0 I : .If,,,,.. : : : . 
I ~CAeLll'. I CHU I I I 
~ I I T 

I --- - : --------- : : 
L---· 

Piil NU•HRING ( ASSEMBLY DETAILS 

. I 

SYM AM'T PART DESCRIPTION MANUFACTURER PART NUMBER BBN NO 

A 1 FEMALECONtt Cl.ttCH DC-175 148 

Al I PL.UG SHEL.L. AMPHENOL. 17-1573 155 ,.... 
8 '"'' IZ LEttGTHS AL9HA/ 8ELOEN AG-174/U 432 

t-7- l•l 1" 11PPER l\ll!llNG AL.PHA/8El..DEN ZrP-31·1 8LJt /QP.L. 347 

I FEMALE CONN CXNCH DC 1175 148 . 
Cl I PLUG 'SHELL AMPHENOL. 17-1173 155' 

I---- --- --
....!L...__!_ "TllHtlRAP NAME TAG PANOUl"T PLFIM-CP :su • 

ASSEMBLY NOTES 

I CABLE T1~S/Nlll BE MARKED OH {ii) WITMlNDELIBL.E FEL.T TIP P&:N (8Ll!.1_ 

CABLE LENGTH 

TYPI!: 8 D NOTl!:S 

<•l A an 

CABL[ FUNCTION 

PllOll A 

TO C 
TO E 

~ 



w 

,. ...... JI .... 1 "::' IDATE 1; j 
2e1. W.OU!liil.I 

~ 

CONNECTOR A 
PIN NO. 

12 

11 

~ 

WIRE COLOR I CONNECTOR c 
8 PIM 110. 

~""'"z 
-:;? SHlllLO 28 

11 I CtlNUz I IO 

If llHd 

WIRE COLOR 

D 

If llted 

CONNECTOR E 
PIM 110. 

NOTES CONNECTOR A 
PIN NO. 

WIRE COLOR I CONNECTOR£ 
B PIN 110. 

30 ~-7 IHllLO ~'I 

~--- C:INT~R/__ tc ------1-----
U /'s~tllLD 31 

tO C~llTllR II ----2'1 ""'llLO 30 

I ---=t I -------t----------- -----

If llHd I ii UHd 

WIRE COLOR CONNECTOR E 
D PIM 110. 

------1 

-~'.--:~:~ ---(i-----~r-- -- --
-;~- -~T~~~ - -~-:-~~ =---~ -~-~ -= -~- - I r-~ ------ ----~-----------+-- --+--

~- --- _ ~~-~T~~=-~· ~--- .,-=--=- - -==-=~= ~~- r ------+-------+--------
~&. SHICL.~ ··--- -~~ __ _ 

~ c~--- ___ .. __ j _________ , --~---i e_"l ~H1&1...o 1 as _ _______ ---r-----
={; _:_~r~~,~~]=-~==~~ --=~ -- -~~ ~~~~-~:=~-~- ~ =~~--~ --

-=--=i ----

----t-----~---

----=i=: I 
- -----+------------~ 

NOTES 

1=~. H f ";%-.:r==:. t -- i - - - -_ - -- " ---- -----. -- --·--- --

-~. ~--r~~··{:._:=_r_ :_-~ --~ ----=+= -=t --=--c~ == f . · =1=--: 1 1 

~--~;{~--#=_-6f_:-_-4_-_-~_ T=d_~=~~E=3---3---- I I 

l:]ffil COMPUTER SYSTEMS DIVISION 
9111.T. RRAHEK a NEWMAN INC-
~.llAIS-02138 - OAF 5~ TITUE 

CABLE RUN -LIST 

-·1 

-~ 
' . ; 

'OIECUll 
CUSTOll£Rill01DWG NO. _rEV ) 

_en_ ~hr. HSMIM!_ OPTP-11 _ ~ l I 



(if u11d) (ihaed) 

'f (t' 7 
.~, t ,o, 

T I 
I I 

I I / I 
r- - 1 

c -------·---I c I 
0 0 • I .. 
N I .. 
IE CABLE I IE 
c c 
T I T 
0 I 0 

" --------- I " I 

L - - _l 

SY'4fAM'Ti PAJtT DESCRIPTION MANUFACTURER PART NU'411ER BBN NO 
L1-A--'-j __ 1._Jli'-40-,.-,-N-F-E-... - .. -,_-E-COH-_-_-_,,.--.---'1---~ __ _j_ _ _!~e'l6-~---· I~ 

-OR ~ Pl_N_FE"!A_L_'i._C_~N- ~- --~".!~.':~- __ t _6_0'!_-~~2_ __ 1 1685 , 
, 5TRAINRELIF ASSy ANSLt::Y E.c<f-4031 ' tE.aE. 

~-1 (~) fuPRlwtST~~-~':~C;.BL;_t- SP~ci-~il-=-s~!~- _--'l:~S-=-2!-8_:2~ _J_~~ 
C 1 4~SPIN,RS232 CANNON/CINCl-I 08255 I 211 ' 
cl -, . f P~ASIC BACK S~EL.L ·r- AMP~E .. -.;c .. t-, -17·_ ,37z ··- I 526 I 

[cz-t·z:-·l scR£w:.~::c'!.~=-~..!.'. 9"~·-••o"Ntc~£.1- :·~20+.~=:~·i =-~s"':.__; 
~!.l 2'.'._ I l/z-~H.R!~~..!_~..'_'JG 1 ~~~ --i-_F'l"T·':~!_/~-;--~~4-: 
f" st I 1 r i-1E-WRAP ~AME-TAG: -·. ,;,;.·,.;ou1:,_ --:· - P~;l;:;-cp----3.-;;-· 

··--- --- . ------- ··------·------------~-----

ASSEMBLY NOTES 

USE 11z• SHQINI( TUBING (Ct A,._.?•JllO CAi!LE@ AT PLASTIC ejlllic.c: SHEl.L.@ 

~!_50nM©_8UN~~ _:~--1~{Q_~~-~£ ~.!'"ll~ES ~T-~ A PIGTAIL To PIN ti AND 

BUNDLE THE.INDICATED SWIRES WITH A PISTAll-TO PIN !J (SEE OPTR- 11) 

: "3 f uslNG·STAMP(S~D-OOO"el~-S:;:;:;;:;PAAO(SCD·0003)"1ARI< (ONPIN20ENO 

OF- CONN) AS SHOWN ~ITHWH7Te 1 ... -K-C ~·,:c;. ooo4T"" -
4 I Ctl8LE r1PE-~ S~N_To_ BE~ MA~;c ~ o~~~ .. 0i-~~OE'::l~E "i'."Ei:r -~-,p-. _P_E_N_(_B_L_K_) ___ ... 

1 SI CUT CABLE TO L..l!Hc;TH IN CEN"TER CF FLAT AREA 

r­
L 

~ 

CABLE LEl'IGTH 

B~ I D I NOT~--
~----· 

Cw)~A ~ 5FT 

(*) -B L~o FT 

<•1 · - c I ao" 

.___.__~±-

PIN l'IUlllBERll'IG ( ASSEAo\BLY DETAILS 

,~~ - ao 
311 - - '" .. - - .. n- -n ., - - ,, 
SS - - IS CABLE.IN J+ - - 14 TMIS.AREA .. - - •• L- - - IZ 31 - " 30 

- 10 l'I 
- 'I 211 
- 8 n 
- T 21 - - ' ZS 

14 
:n 
n 
21 L---:i 

CONH@ 

SEE l'IOTE ~ 

cl DIRECTION OF 
INSElllTIO .. 

MAAK WITH INOEUBLE F~LT 
TIP PIEN (Ill.I<) AS SHOWN 
(AT PIH I L.OCllL.I!:) 

\llEWFA011 CASLE SIDE 1UHA55EMSLED 

l::lilhi COMPUTER SYSTEMS DIVISION 
CABLE FUNCTION eol.T, llERANP< • NEWMAN INC. 

C-RIOG&. llASS. 0213'1 

FROM A PPB -- ORF '-11.,s TITU CA8U: ASSEMBLY 

FA1iTAIL1::~~1 CHECKED DETAILS 
TO c 

CUSTOlllA'MO]DWG NO. JREV 
TO E APPROVED tP>.i '·'!1r OPTR-10 E ------- ---- ---·-. ----·-

i 



Q ~ 

AMP/ A,_.SLEY REME'll - MATE. I If USICI ifuseCI I I I I lfuHCI I if UHCI CONNECTOR A \'!llRECOLOR CONNECTOR C WIRE COLOR CONNECTOR E NOTES CONNECTOR ~ WIRE COLOR CONNECTOR f WIRE COLOR CONNECTOR E I NOTES 

PIN NO. B PIN NO. 0 PIN NO. Pt'INO( SIG NAME PIN NO. 8 PIN NO. 0 PIN NO. 

40 TAN L_ ttC. 13 SPARE 

l!O / ORN 14 13~ 

-~··-
·- ---1 ---- r !..!~-·. H ---- --i=--~1~3!.._-=::=:1=::==~---l 

- q -+ ==--
- - - ·,3 _ -+ __ I TA~---- - IE. I u -

BRN N.C. _ · 

f_3_~~- - :;2 . ..- =~~~- .. -
~IG _ - ----'-/WHT! · . ··----·· 

IE. ·-· . - 1z. __ 

3s __ TAN~RY ,--~----

------+------------!-·-

----=-=t----~ 
----+ --------+---------< 

·- -··--+----------+--· --+------1 
--------j 

---- ---·----~·--·-----f-------E~~~ =-- T~~v~1;_!' ~~ t -- - I ;_ ••e ->- . 
.• TM / - 4 - - ' ____ -~ DAT-"" , " -- /m ~--- ''~ 

,,- ;_i_- "?<e.;::: ~ J - T --_ ~J; O:f ~ ~ ' -
-- ··-- +----··-1----

ii- -~ . '"Y " • -;; - [_ - r +, ~.- ••T ' 
--- . r ' • ., I -~ """ __ "-·· . .. -- ... •o i""/o~ f T • -- ' • OAT _8_ • 

,_ 00 ! .. - 0 " - - - - --f o '"AOE --~q • m / • 8 ! . - -+
1
---C.NO __ . ' - / "" - ' ' ----

' -- .. ' - "'- j . - """"" 1 ""/ .. - ··· ., . . -- · 1 ••o ~8 .. f --/ BRN '. - .. - 1·-;ruM_PER~()_;_ 
8 -- . --- . - I 10 - TOGl!THE~ L-

,-:-_ - -~ .• [ ~- -. : .. · 1 ·• 1::;,. -'':'""i<'t 
IL--··-- -

- ! -

FOR 'WIRING SEE AS51' NOTE 2 ON 
CABLE ASS'." DWG OPT.R-10 

-··+- -:=1.-:-~--==-
-~---L---- .__._______. 

----- -----+------------

·- -+ -----
~ 

--- --·--------l-----

--t- .. -- --1---··--
---t------ ------ ·------. -----·-E' . - ------ - ----1 

. - ---

l=l•hl COMPUTER SYSTEMS DIVISION 
90LT, llEAANEK • Nt:WMAN INC. 

; C6"8RiDGE, MASS 02138 

TITLE 

MTE 1'' 

i'_Zllfl: 
1.1r.1q1; 

.J 

l - ~ET '6.t,s CABLE RUN ·LIST 
; 

CHECKED 1)0' '·•._~ CUSTOMIK/N01DWG NO. JKEV : 
Al'l'llOVED~ "~" HSMIMP DPTR-11 .. ~ ~ 

I 



(if used) (if used) 

J l rp J ·7 I I ' r- - ., 
c c ---------- c I 
0 0 I 0 I .. -1 t0 8 APPX N I .. I 
N N I N 
E 

\ CAILE 
I: CAILE I E 

c c c 
T T I T 
0 0 I 0 

" " --------- I " L.- - _, 

Bl 

SYM AM'T PART DESCRIPTION MANUFACTURER PART NUMBER 

A I FEMl\LE r.oNN, C5 PIN l:INCH 06255 

Iii 1 PL#\STIC tlACK SHELL AM Pl-IE NOL.. 17-1372 

A2 2 DISC LATCHES CANNON D-110278 

B * 13 TW-l'AIR CABLE WOVEN. Tl3TP2807-UL1'2'2, re-· I FEMALE CONN, <5 PIN CINCH DB25S -· 
Ct 1 l'/ASTIC BACI< SHELL AMPHENOL 17-137(! 

l~ ;> f)I ~iC LnTcltC~'..:J· C'ANNON 1)-110278 .._. t--
D ill 4 TW- PAIR CABLE WOVE'N T4TP-<!907UL- r21!7 

t----1 ---· 
81 f TIE- WRAP NAME TAG. PANDUIT PLF"IMCCP 

ASSEMBLY NOTES 

I CAl:ll.-E TYPE Ii S//V TO BE MnRl<ED C,N~ WITH INDELISU: FISLT-T1P-PEN(8Lli) 

CABLE LENGTH 

TYPE B D NOTES 

ll' A 20" 15 11 'I 

..L 

l .. 

BBN 1'10 
211 

52 ... 

3,.7 

4-B 

211 

52!0 

~t;7 

208 ' 

366 

'' 

-

PIN NUMBERlllG ~ ASSEMBLY DETAILS 

q II 13 

-T(Z) 

1ae 1:1 

CONN @ ~ @ TW·PR WIAlm; SEQUSNCE 

@ 

(RD' ... LY) 

~___., 10=r1,2,'3,4 

® 

. .----~~~--~~-~~-~----..-..;~ 
------------ ~ ::5'i ~ COMPUTER SYSTEMS DIVISION i 

CABLE FUNCTION ;·a!,,. j § l! =.::e~ ~N INC. 1 
,ROM A REDCONTPHL(.15) - TITLE CA8U: ASSEM8LY . 

DETAILS . '' 
TO c CAl'ACliORbmo> • - NO. llEY t. 
TO E ~CDNTPrtL~,?jl, HIMIMP DRBS-10 A 2i . -- ~· ...... _. -" 



i · 
t 
i. 

~·· 

CINCH 

CONNECTOR A 

PIN NO. 

CINCH 1 
WIRE COLOR I CONNECTOR c 

8 PIN NO. 

I 
if use a 1 if usea I PL -r _10 

WIRE COLOR I CONNECTOR ~ NOTES 

0 PIN NO. (REF ONLY) 

RED PANEL 

CONNECTOR A 
PIN NO. 

WIRE COLOR 

B 

CINCH 

CONNECTOR C 
PIN NO. 

i I use a I ii used 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

REVISION 
APP'DI SYM I D£SCR 

A IREL l'RoDln.;oa. 

NOTES 

II B~NL_ (_:r_l) RCLK N.c. SRN,,.,c:_ 

14 /" WHT GND -----#----N_._c __ -+----~-W_H_T-+ ___ 14 ___ --+------t--------+--------------i 

~,~--- ---- -t---------~~WH"T-t------- - (~:)D ROAT A ~: ~ ~/s-HT -- --~ ---+-------+----------+----------< 
I+-- --- - ------ --- - ----------- --- ------!---------+-------+------------

~- ____ (J"3) TCLK N-C. ~R_N~ _____ 3 

_____ w_HT --+-GND ----+----__!!_:S__ ______ \/>IHT 16 t:-}f, 
4----l--- ---- -------~-------+---------< 

t--:--- ---

H-----
17 

_!!_L_/ -+---- (JC) TDATA t----~-----~"==-_____/'._- 4 
/ WHT GND N. C, / WHT 17 

5 

L~---~8 
19 
7 

II---
20 

B 

21 

9 

22 
10 

23 
11 

24 

GR~/­
/ WHT 

+- -- 1--BL~U , 
- WHT I 

VIO / 

/WHT 

<-.R'I / 

I 

/wHT I 
fiL?< ---•---

- -:--- - - Wlff i 
1 BRN / _ 1---­

/ WHT 

3 

18 
G, 

19 

7 

20 

i:l 
C'.1 

'l 
?2 

10 

23 

------ --- -·- -------
)f.FCW 

GND 

_ - t-- - ____ =1J2=--R_w __ E-__ lr_ 
---------!--- - GND 

1-
- i- --· 

RRFR- __ *­+- -- -
C7 ND 

- It-- ---
--+- _f'<! ~BR_-:_ ---jj--- _ 

GND -+ ~I-- - ---
-~-)<'TRA ____ __ 

RBW~-
- - ·------

RBW7-
-

RBWG-
- --- -------

RB W 5 -

R0W4-

' ' "11 ! J.ltn l ---
/w'HT I __ 24 -- -

--(sE°E-N~TE-£') 

-1--- ----------+----

---- - - -----+--

---- - - _j_ ____ __. 
-----·---- _ ___l 

--- --------

--=-t==-------________. 
--l--- - -1 - - -- -f-- 12 I . - ~ 12 ORN/ - -- - --25- T- --

If-- --- 5-- WHT __ ____ - 1 
2 -- -- - - 13 I 

- Ye~__ - I 

\sel ~~'~<T f =-"~ f~_ J--
RBWW3- __ j 

--=--j--~~j:- ----=-~I-_~~--r---= -~-- _­

~w~-- --_- -~-~ 1-: -. t < t::::: . -
___ ___,_____ _ ____ -~ -f-==~-r--- _ 

NOTES 

1 - WHITE WIRE nF ""13 PAIR (Yf'L/ WlfT) SOLDER 10 P/N.,,25 OF CONN'S °A' ~·c· 
2- Wll<E WIRES OF 'l::l' t id Tw-1'A') TO PINS OF 'c' A<· SHOWN 

I 

COMPUTER SYSTEMS DIVISION 
BOLT, BERANEK & NEWMAN INC. 
CAMBRIDGE, MASS 02138 

TITLE 
CABLE RUN ·LIST 

CUSTOMER/NO. IDMl NO. I REV 
HSMIMP DRBS-11 A 

.. 

-----------------------------



'P 
' 

Ii' 
I 

I I 
r--i 

c 
0 

" " E 
c 
T 
0 

" 
(5U: NOTE 5) 

(if u11d) 

', g\ 
/ 

' 
·cAILE 

(if u11d) 

£• 

t 
I 

' r- - ... 
C I 

0 I 
N I 

I N 
I [ I 

c 
T 
0 ' 

I It I 

L - - _I 

SYM A-;;T"IPA-;T DEScR1PliON -~A~UFACTURER I PART NU;SER ' BBloi NO 

A 1 FEMAl.E CONN 3M '3'3qq_ 0000 i 351 

-~- (:) 

0Rl~~~:e~L-E,~~~3o:CiNc; +--~::~p~~-~D ~ 

~~· f -~ ~-.::·~~~~~t~~:~"-T ·:~:~~r~~ 
t:l-T-_:_::: ~J=-~:_:::_ t H~ 

iA. 

ASSEMBLY NOTES 

!.]~SING STAllll_!'_(S~-oo~_~)( STAh1_P PA~-~C~oo~3)_MARI((~ P1"126 END OF I 
COHN) AS SHOWN, WITH lllMITE INK (SCD·0004) 

RED CJllBl.E ~TR.1PE (iOES °"" P1N 1 (BELOW TlllANGLE SYMBOL) i .,---- -- .... .... -· ------ -_ -. . -- ----- _-- -_ .... _ ------ ·_-- - . .. - ----j 
\ LUll\PY I su~e: OF C'IBLE GOE5 'IG'11NST CONN -END PIE CE - ~ ;,;ae: ·i-,-;.cn---c:o.;-N&cT&oA".r--c-;Nc:·H-c0;,"'-:. c.~ii TAPE -- • 

. .. - - ......... • - - - ...... - ... . . .. . ··--· . - . . . .. . .... I 
ASSf:M!ILE US1NG 3M Pf!.ESS ( LOCll\TOll. PLlllTE NO: ~44:!· 1 . 1 

CABLE 'TYPE~ s1N TO et-.:;iA"i:ii<.ED oii:iE-c"Ti..-Y-.;-.;"R·1ssoN"--1 
cAaL°i. w1T"ii l~ELiei.E:- Fel..r TIP- PEN ,-SLK)·-==--1 

CABLE LENGTH 

(•)I T~E I 5 ~Tt=-~- I NOTES ·-

r 

PIN NUMSERll'<IG ~ ASSEMBLY DETAILS 

BOARD 

, \J.'><:--:" I ~/:V / TRIAN&LE 

VIEW ~h\ BACK 
( UN AHEll\8 LED) 

COHN Pll'I NO. (TYP) 
(Ill NOTE 1) 

CASLE ElUT DIRl.CTION 

START CABLE ASSY WITH THIS END. 

CABLE CANNOT BE MADE CORRECTLY 
rF NOTES l S 2 ARE NOT FOLLOWED. 
WHICH ONLY OCCURS AT ONE END OF 
THE CUT RIBBON-CABLE. 

CABLE FUNCTION 

FROM A I SLJ: 

I ;: ~I FANT~' L. ;1A~l 1-lvll1ziC~li/No.l~R'SP-10 l'Cv 
... 



I 

l 
I 
i 
I 
~ 
~ 
l' 

I 

u 

~ 1·· I ~ T lfustd ' lfUHd 
CONNECTOR ! WIRE COLOR CONNECTOR £ 1· WIRE COL.OR I CONNECTOR E 

Piil NO. 8 PIN NO. 0 . . PIN NO. 

E.iA R,.·Hi 
t>E!>IGNATION 

NOTES 

"".'---if! 

CONNECTOR! 
l!' APPLICA&l.E.11 PIN NO. 

If uud I If uHd 
WIRE COLOR I CONNECTOR£ I WIRE COL.OR CONNECTOR E 

8 PIN NO. 0 PIN NO. 

NOTES 

1+·-----i G.Jtl'\Y 14 S£C. Tl\ANSMITED !)A,. .... 
Rf.D STR1Pt I 1 I -, I PROTECTIVE G~ND I I I I I I 

2 Z TRANSMITTED C>A"TA 
15 15 --·-- - ----·- - ---- ·-- - - .... _ .. _-·-_· -_--_-4-------4. _____ ,._ ____ ---I 
3· 3 - .-----------
~ "--- ......... -. -· --- - --- -----

... 4 

E--~~-:=--~ .--_ --· __ -. -:---~~~--- ~~=~·--~~-----~-~--=- -~~~~---- I I 
I . t_ .. -= ---·~. -~~--=- -=~--.. . ~=-~= -- -- -- -

__ 2~-~-- -~ ~-- -----~~2: __ - ==~- --_ _--__ ------ --· _______ -~ ___ _- ~=-= ---=- I I 
-~-··· _:- _.:=-" -=-~·:~-_:. - :=.r _ -~-=- (DO." .... '' ,.,,._.~~.,.,~~ ~- _ ..: :-~~ _ =t I I 
-r~-. -- ~~;~~~~----:_----=t=-:~J(~=,,~: ':::~ .. J-~_-. --~-~~-~=------_--- ---·-3--·--• . -r-- ---- ----. -+---;~---- -l---- .. __ , - -------f v~:!~~~I~) 'LOC~-(OTE-s 1 RCa ____ __ 

--- i - --1--- --- f- - -------1----- ·--- - . "" .. )__ . +---
i==2~--- .. ----1--- ~~- ---r---.. -·J ... ____ ~VN:.:s~',(i~:; IER DE.T_ECT: - ...... ! - ----- ----3----- ----i ---

~·ct- ~~·~~t~~=JJ~!~,,~~~,) ,.~~·~~t-~Ff~--~---+-3 _---1----11 

1;:nJ 

I 

DATE .... 



.• -·--· ~·".""' ·J . 

(if 111ed) (iru1ed) 

l l J ! J 
l rn----------r -c- ~ 0 1 0 I 

~·_.. : : : I 

CAI.LI I CAaL[ 1 I I 
C C I 
T I T I 

= I ~ I 
~--- --------- ~---· 

(SEE MOTE 5) 

SYMIAM'TI PART DESCIUPTIOl'I I MANUFACTURER I PART l'IUMBER : BBl'I NO 

A 1 FEMAL1' co"" 3M 33qq_ 0000 I 35f I 
e <•l R•BBoN c11ei11 31'1 33~S:-2~c:~;:,s;- 3s2 

.~ .!.... __ F~>1•_1:~ co~~--- ~-_L c;;;cH _DB 2~-- I 211 
2 SC:Aliw-LATCll $0Ck&T CANNON/CINCH 0204f8-i'I 354 

~l~~;' ""'"-'~"- ~~ -,,_,.,,_~::: ... 
t --= ___ =r----------i= 

ASSEMBLY NOTES 

~· I U&ING ST .. MP(5::0-~ STAMPPAD(SC~.2C)()3)MARK(cNP,t.2,fr,DOF 

CoNN)As SHOwN, w•TH w11•TE IHI< csco-_o~oo_4_> _________ -i
1 

, t I RED CABl..E 5T'11PE GoES ON PIN I ( 8.£LOW TRl"N<OLE S,'fMSOL) 

~? T:L~".'~.>¥ • s!eE: ~;;.-=~~~;!_~2m_~~..,~~i .. ~~N~~~?:~i:cE~.~-1 

lli~i~!::~2T~~!lE~~~~'Fi~~~e · ···] 
CABLE LENGTH 

TYPE B 0 NOTES 

(•l -A 5 FT 

.. 

A 

. __ ._._-~:--.::::_~-:~?:C-::-::=,~ ._=:-~::_-:....::.:_~.~~~ 

.-:.10•··-

'. 

PU.I NUMBERll'IG ( ASSEMBLY DETAILS 

"1£W ,AOM 8ACK 
(u .. •••EMBLEDl 

l COf<N Pll'I NO (TYP) 
l't ( HE NOTI I ) 

C•BLI hlT DllllCTIOH 

START CABLE ASSY WITH THIS ENO. 
CABLE CANNOT BE MADE CORRECTLY 
IF NOTES 1 t! 2 ARE NOT FOLLOWED, 
WHICH ONLY OCCURS AT ONE END OF 
THE CUT RIBBON CABLE. 

CABLE FUNCTION 

COMPUTER SYSTEMS DIVISION 
IOU, IERAME.k I N£WMAN INC. 
CAMBRIOGf, MASS. 02138 

fROM A 5 N\S TITLE CABLE ASSEMBLY 

.as.11•: 

DETAILS 
TO C FANT A I L CUSTOMER/NO. DWG NO. AEV 

TO E CCP ORSS-10 C 



...,~ 

llEVISION 
&YU I D£SCR I DATE 
A-1,...< ~·o ... ..-

3M 

CONNECTOR A 
PIN 110. 

1 
14 
z. 

~ 
WIRE COLOR I CONNECTOR £ 

8 Piii NO. 

R£D STR1PE 1 

G.R"'-Y 
,... 
i! 

If used I If uHd 
WIRE COLOR CONNECTOR ~ 

0 PIN NO. 

ElP\ R5·232 
!)E51COHATI OH 

NOTES 

!f APP~IC .. 61.E 

CONNECTOR~ 
PIN NO. 

PRoTEcT•I/€ IWll.tu"'o 

'5.EC. Tll<W:f•\l lfEt> PATA 

WIRE COLOR I CONNECTOR£ 
8 PIN NO. 

if uMd I if uH4 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

NOTES 

15 

3 

15 

3 

TJIA"15M1neo_IDATA 

TRA1115M1T c1~K (DCE 5ou1t«J> I I I I j 
RECE1\/ED Q_ A 

1CG «. StiC. RECEl!t\/ED PATA 

1. 
17 

~ 

" 
REQ.UE1iT Toft5EHD 

~CEIVE E°Loc.k 

5 

~ 
co 
1q 

s 
1~ ·-1--· 

" 1'i 

CLEAR TO ~lo HD---+------+ 

fiu;.,.";:·::e.:' [~~o-;.-----f 1~-------'--
---+---+--· 

C{o 
8 

7 
si:c. ~EGt.IEST-To ~l t --·----t---1-------1,---

.:__ i _ 20 ---+- ~;:'=re~~ ~~~:"!liAo'f. ~------i --~==r- I I 
,=--~--8 CARRIER D TECT 

Z• -c:r=J-·=r= --- ---~-' SIGNAL~~ ITT--"DETEc:!:lR:°-- .t +-----....._-----4-------1 
' q ----~-~y:.E) r - -----..'.! 

2~ ~ cl! °RING- "XNO Cll_!Q..~---· ----

10 -~- 1--------+_(DoNOTV~~t- .. --J--·--+ I II-- 23 ca ---+---·· CL.Dci<: AAT t-SEL~c:T~~-- -- ---

~~~- - ---- ---+----i~------ -----~~~----(~N:f-:ll~'!i~.;t:-LOCK(DT~ ~ Vli?C~-=~ --1----- --
n--!~-- ·-+-· 12 . 5EC. Co4R IER tleTl•_CT ··--- ___ __ _ . __ . _ '----J 

-+------+--~-~--+-~------! 

-·-----!--------

. -+ -----+--- --+--------j r=fi---~ :;- __ · _ ---= =·------~UNS:i~1~~=:~trc;-setio==r==~=r=-=~--

~-'" t I ~~~·Ea-. :_~;~1=~~t-~-1-3-d 1 

IOlT, IERAHEK A ftfWUAN INC. 
C-RIOGE, MASS 021H 

TITLE 
CABLE RUN-LIST 

I 
IClll!CKH I ' t tCUSfOMERhlO. ,DWG NO. 
- iJ>-. .. ii/ CCP ORSS-11 

REV 

A 



..... 

t· 
: Al 

la 
!c 
i"c1 
~--. 
IC? 

t.

1 -~--1 
'61 

(if .... d) (if UHd) 

l (i\ J l f I 

I I 
I , 

I r- - • 
c ---------- I c I 
0 0 ' " I .. 
N I .. 
r CA8L£ I r c c I 

' I ' 0 I 0 
It --------- I It 

L - - _I 

AM'T I PART DESCRIPTION I MANUFACT~.if"RrPART NUMBER ' BBN NO 

I ;20PI" l/OCONN , CANNON ·-ttii-7326-110 20'1 
i>Ti::®c@fli.Vl\!LAiL.E-AS Pl('9 F1bol I.EC ;----7770~1-m ____ ·-r--

::l f. ~=~~t~~.n:t~~:-~.i.-.£~~I.s'·-:··~. --.1~t.t;f.i;.:;-.~~~>-- : ~:; 
I CONN, ""'"-E C.llNNON/C.INC.H I OB-2!5 p ' 3!53 

~ L ~::S~-.~~~~~~~11 c":<>~e~-~~~!i-i o;:_o,ti~~~-~-=. ;:: --[- ---~~~-- _- -:~.t~==~-... ~1~~-~-~---=~~---I: 
I i Tl!·WRAP NAME "f'~G l ___ !:A_Nt:'UI T , ___ PL._Flh\-:_~.!'._ __ ~ 

• -- -- ----- -- - .. -·Ass(-;.isl.-f-;,ior_E_s ___ ------------, 
----- --· -- ------ --------- j 

I . CRIMP Pll'IS ®WITH CA .. NON HAHD CRIMPER. CCT- use 
. 2 • CAB~E TYPE ( S/N 1') Be MARKED o.:.@) WITH XHDEL.;BL.E 

• : FELT-TIP PEN (IL.IC) -

L ;s ~ AT_® ll'IS~T- ~':cL- 20 PINS . .. . . . . .. I 
, 4 usiHG STAMP o.=o-oooa)( STAMP PAD (SCD-ooo:s l MARK (OH"'" l'I E'HD . . ·• .. ' ... - ' - ..... - . _ .... ---- ·.------------- ----, 
; ~ OP COHN) AS SHOWN, ''"™ ""41TE INIC. (SCD-0004-) 
~--------------------·- - -- ---· -

CABL.E LENGTH 

~- -t---·¥ D_ NOT-ES -== (•) I - A I !5 FT --- - - -- - -·------

___ ----

-

PIN NUMBERl>IG ( ASSEMBLY DETAIL.S 

UCPIN•lto 

ii:VISION 
IAPF'C l!.YM DESCR DATE 

II f«L nr.o ~~ ~- ...L ECttO~J zt.V I 
7A. c ECJrf Ollf3 '"·' 
~ 0 KNozao •.•. 76 

ur NOT& 'tl 

DllllCTIO>I 

01' lN5lRTIO>I 

l/llW FRON CABI.£ 51DE:, UNASSEMBl.5'0 0 

CABLE FUNCTION 
CU~-AE .. T•LOOP TTY 

'ROM A I PSS 

COMPUTER SYSTEMS DIVISION 
IOLT, BERANEK I NEWMAN INC. 
CAMIRIOGt, MASS. 021l8 

CABLE ASSEMBLY 
DETAILS I TO C I FANT"'I \.. '!CHECKED I . I ;: JcusroMEA NO IDWG NO. jR•v 

10 e 1 APPROVED /;-,,, 7 ,{.; HSM•MP 01rv-10 o 



~ 
~ 4fT 

.,.., __ ,,., 

·~-·--:-·-· --·-·-- ··-·i'.-··--··--····-··. - . - - - - ,..,.~ 

·.-.":"""Ill" =· rm. ------··· ......... 't,.~··--~ ... ":'l"--.~·"":"",1"·- .. --..·-- .. ~···-- .••. --· 

c-L . 1 !!El!!.!'.!" •-·-1 

:SM (20 PIN) I I C•Nc:M cu ""') 1 
CONNECTOR ~ WIRE COLOR CONNECTOR £ 
:s•t'" "YU<) B PIN NO. 

If used I If used 
WIRE COLOR CONNECTOR ~ 

0 PIN NO. 

NOTES WIRE COLOR I CONNECTOR £ 
8 PIN NO. 

CONNECTOR! 

PIN NO. 

if used I if uaed 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

NOTES 

~ (83) I "'MT I t• I I I l'IUNTUI + I• CH) ...... 14 . -pfti,;;:;.p:--.---+------+-----+------+-----+------4-------~ 

ta (15) ND§ U 1 
§. =K> ~--~~~-=-=--1~=~:-~ I I I --3 

~__!!~~'! ____ __: --------- .1 -----------

-- ----- ---- ------!----- --- -- -·· __ , ____ _ ----1-----+----- I I ------+----+--------t-----

r---- -- -F--- --t-- -------,----=4 =+ I ----- --· - r-·- ---t---·--- -----
-·-- - ----- -- - ·-- -- --

- --· ·-

~~~----~ - ___ -----~ - - =-- - -=-=-----~ ~-=~-------~------· 

H---

-- --------·· -------- -- -- - -f 

---·--·- --- -- ------f-------1 

l:Jffil COMPUTER SYSTEMS DIVISION 
llOl.T. IERAHEK a NEWMAN INC. 
CAMBRIDGE, llASS 82131 

lllLI 
CABLE RUN ·LIST 

.111.i.~ 

r ., 

I~ ~ I 1cus-ll/NO.JDWG-NO- ---piEY 1~%1. HSMIMP DTTY-11 IA 

I 
~-



(it uoed) (ihHd) 

J l J J,l 
C C ----------CI 
0 0 I 0 I 

: -fii•""" : ·; : 
I I CAILI ~ CABLE I l 
~ \ f I T I 
0 0 I 0 . " --------- ~-~-· 

SYM AM'T PART DESCRIPTION MANUFACTURER PART NUa.\BER 

A I M"LE CONN CtNCM OC-!l"'IP 

Af I PLUG SMELL AMPHENOL 17-1:9'7:9 

AZ 2. OISC LATCHES CANNON D-11027 B 

8 (•) ~COMMEND£~ AAW&-1~ Ptl DIRECT 8UAUU. CAsi. 
I- -
e,REA -s~c•P!:"Z!I t-el !_!2 t.._~~~El'IDEOJ FOR~ tlS Ut10eR ~~~FT_ COLUMBIA If 6osq 

t-::-- ·----- ---------

~ I CONNECTOR ( t.u•P..•ED av SITE' 
~---

1---1 -- - -
I-,--·-· -- --------- ·------+--·· 

61 I TIE-WRAP Nl'IME TA.G PANDUIT PLFfM-CP 
---- ;;.___J . ----~-

ASSEMBLY NOTES 

i--!-+-C!'BLI!: _!!~Ej'_l![N TO 8_£ MARKED oN~V-~_!.!!!_!NDe,~~':~_!_£LT 
TIP PEN (BLK) . · 

I--' . 

t-1 

t-1 

(if-} 

<• •) 

TYPI: 

A 

A 

CABLE LENGTH 

B D l'IOTE S 

SUPPLIED BY SITE 

.;.DER 3C joFT 

--
~ 

PIN NUMBERllCG ( ASSEMBLY DETAILS 

BBN tlO 

14'1 

1!15 

3197 

.•• . 

366 

1:1•1 I C<lMPUTER SYSTEMS DIVISION 

CABLE .FUNCTION llOLT. IERAHEK A Nt:WUAH ll'IC. 
CAMlllllDGI, MAU. OZtH 

r11011 A FANTAIL - s..~.T. [!i] TITU! CABU: ASSEMBLY 
DETAILS 

TO c HOST CN&:CllED t:ltF "!,, CUSTI>MEll/ll010WQ NO. TREV 
TO e: ~0~~1(71 _ HSMl_MP FHO~~IO __ A_ 

~ 

. ~ :· 

-



~ 

w 

CIHCI\ 

CONNECTOR A 
l'IN NO. 

co 
15 

9::1 

17 

!l!S 

l'I 

WIRE COLOR 
B 

,.,. 

(ALTERHAT£) 

lc;o...,..aM•IClil ., ...... 
CONNECTOR £ WIRE COLOR 

1'111 NO. •B 
'WKT L_ 

7 "ED 

YICL ./ 
---:?' ...... 

8LU ..L... 
/. 8LK 

1f 11Hd 

CONNECTOR E 
l'IN NO. 

NOTES 
PllIA NO'S 

AFN1:B + 
•IE_, (TYPJ It RFH1:8 -

t .TY11'\V + 
SU l'IOT& 2 (TYPl It TYlMV -

3 Llal:V 't 

• Ll81:V -

liA.H L I I+ IMDTV+ 
!IT ---;?' 81..K 4 1:MDTV-

~--_,, 

! 

WIRE COLOR I CONNECTOR f 
B . 1'111 NO. 

CONNECTOR! 
PIN NO. 

R~ADY FOR NE• I .. P BIT 

THEREl'IYDuRIEP .BIT 
H 

LAST IMPS~ 

?"IP DllTA 

lfllHCI 

WIRE COLOR 
D 

If ...... 

CONNECTOR E 
PIN NO. 

NOTES 

. __ 1s ___ t-· WH~ 5 11\l'N&V+ READYFORHE~THOSTBIT 

_:
2 ---~ - __ --~- YEL ;~K : :;:::: TH;Res:oui~~~.!_· -~-:=.-=-=-~-[- =j I I 

__!5 ___ _, ------·- -·- ----_-::::_.RED ---·- 6 TYH8ll - __ • .. _ _'.'__, _• __ • _ 

__ .., __ -1-------t-·---·· 8~ _ ,---+---- "'I 1..M81T+ LA~!_-~~T~ll!_. ____ . .__ 
t• , "ED ., LM81T - • . II .. 

- -9- --+------ - --- - GRH • H'!iDTA.;----1 r-HOSTDATA --+------+-- ------t-----r 1 1 
tt---- -!-------- ---·- _!._~ED-+----· I H5DTA- • • -··-'- - - . 

'I ---t-·-----~·--- SLl<-----t--- 'I Xl'\TOT+ 'lMP READY_tj ST 

-,0 ___ ----------------~A~~--- q l<l'\TXM+ I:P-== :-:-~-=-A 3 it=== --+----- - ---+ ----- ----- ---- --

~i.=:~-~~ .~~ --=--~--=---=-=--=~x-~-~ --=~--~-"~~~t-H_o~~M;s:-~~R~~~ -~-.~~ ~==-- ----1------......,f---------1 

'==-·--: A==- "~==- .~+--- ~ , • ..,.. r .,.,,..,.T.'--~=F=:=--=t --~-
=~=-=l-=~--=:=--~~~~~~~~ ~~~ - ---- ------- --· ---· -+--------------. 

~=------r=----=-----, :----_--- t-B~- =!=-~RI: ---- _ .... _ ---:-~·r-==-=i::-~---~-_:--f 
r--22· --= :----- - --~--·---+sHiEL~~ ,-saaNoTli1) <.;NO -:IH~~.,_!!~-=±------r----1---- I :=J 

NOTES 

I- SlteNAL'S 011.IGINATING AT HOST U5~ ONLY HAL.F·RED TWl:OTED PAtRS 

2- lilCONAL.'5 ORIGINATING AT 'lMP llSE ONLY HALF· BLK TWISTED PAIRS 

3- CONNECT ALL. SHlliLDS TO"THER AND WIRE TO PIN. ii 

l:Jffi] COMPUTER SYSTEMS DIVISION 
-T. IERANElt I NE-All INC. 
-IOGI. MASS 02\:lt 

CABLE RUN -LIST 

•' 

I 
RE•11 Ai 



..... 

=: ~ 

l J J ,,:!) 
. £ ----------1 ' : 

! I = I ·I ca•u 1 r 1 

I : ! 
--------- ·L---' 

:---. ·. ~·" 
.;. -· 

CAaLll 

PIN NUMBERING ( ASSEMBLY DETAILS 

·- SYM AM'T PART DESCRIPTION MANUFACTURER PART NUMBER BBN NO 

"' I MAL.e CON ... Cl:NCH DC-3"1P 14'1 
At I PLUG SHELL AMl>Hll'IOL 17-13"13 155 
Al a OtSC: LATCHES CANNOl'I o-11oc78 3E.7 

8 l-ti-l It LENGTHS ALP"" :Z&eLl>a"I AG -17'1fLl '132 

&1 '*> 1" Ztf'PU\ TU8tNG Al.PHI' I Bl!LDE .. 1'11>-~1-J 1!1.K/QP,L. 3 .. 7 
c. 1 CONN (su-.1ro av S•T~) 

81 t TtE·W~AP NAME T1'G PAN OU IT PLFh\ - CP 366 

ASSEMBLY NOTES 

' CA6LE T'fPE ~SIN TO SE MARKED ON (alfwlTH <NOEL1CILE FELT 

'TIP PEN (SLk) 

CABLE LENGTH 

TYl>E B D NOTES 

(•l -A 30FT 

e AIO l'T 

c. Goon 
0 70rf 

E 1501"1' 

~ ZOOl'T 1::1·•~• 
COMPUTER SYSTEMS DIVISION 

CABLl fUNCTION IOl.T, IERANat I HEWU.t.N INC. 
CAllllRIDGE, MASS. 02138 

G IOOFT 

II 300JT 

·,· 

-·~·<;: _ _ii' i.: - : - ''.·:_..;._ .. - . -·· 

PllOM A F'ANTAI L. - OllF ~~ .. TRLE CABLE ASSEMBLY 

~ ?!'.h; 
DE'l'AllS . 

TO c HOST CHt:CKEO 
CUSTIIUER/NO]DWG llO. :rEV 

TO E .,..._o J.\(" \~ HSMIMP FHSA•IO E 

...... -



~-· 

~ If used 
WIRE COLOR 

lfUHd 

CONNECTOR E CONNECTOR A WIRE COLOR I CONNECTOR s. 
PIN NO. .!!. PIN NO. 

t !CENT£~ 

20 I -;:::o_.,..,,.,_o 

Q PIN NO, 

NOTES 
PAUi N0'5 

RF'NlB 

GND 

2 ICE .. TE~ I I I I 2 T'l'lW\6 

21 I -.?5.t11e.1.D I I I I a GND 

3 !CENTER/ I I I 13 L1BIT 

22 I '"'7 SM•l!LD I I I h QND 

4 lcl!llTER_...- I I I 14 tl'IOTA 

c'i I -::? su•~LD I I I 14 ca110 

CONNECTOR~ 

l'IN NO. 

WIRE COLOR 

.!!. 
CONNECTORf 

l'IN NO. 

If uMd 
WIRE COLOR 

.Q. 

if UHd 

CONNECTOR E 
PIN NO. 

NOTES 

IL S Cli"Tl~ 11 RFtlHi!> .I_ 

c4 ~SH•ELD 5 GND T I f I I I I 
II 6 ceN~·~ 6 'h'HB>C. I------ r 

25 ~LEI 6 QND T 

T LHB1T --I-- --t----+----7 c~"~Tq 7 co .. o H -I u. -
2& SH•IH.D 11 HSDTA _J_ 

8 C~NT~".,.---- 8 G"D 
11 

n --~;;;w ~ ""'Tor Jl +------,-'~"!L • ••• ' , 
II- 21!. _::::'.5>+•ELD -- 10 XMTXM _ --~ I --

11- 10 ~NT'~ ro QND --------- -------

0. 2"1 ~H•Et..D U HMRDY -- ----- ' 

[ II _ CEN~ ' 11 COND _ -----, -----· ------=f -i ! II 30 __ ~-t-o. 5H•Et..D 12 HRDYT - t---- - ---·-
h2 _ CEN-re-~ 12 GNO -------t--·--- ----11 ,. _::::'.s .. 1e1.o lt--------r-

-+---------+-----

H-----t-----t------t----+-----;---------+-------f- ---t---~· 
II I --+-----f -f .-l 

-L-

l:Jffi] 
IDMn· ORF 

I 

COMPUTER SYSTEMS DIVISION 
IOLT. RllAHEK & NEWMAN INC­
C-rDGE, 11ASS- 021:M 

CABLE "UN· LIST 

DWG NO. IR£Y 
HSMIMP I FH SA- 11 c 



(if uud) 

l fl" {c) D 

// I I/ 

i----------f!l·------

=·- •-ill--_ :~~E ---
llllANUf'ACTURER 

( 11 uud) 

£° .,,, 
I 

, 
r- - " 

c 
0 I 
~ 
N 

I [ 
c 
T 

I 0 I 
II I 

L - -

PART NUMBER .J BBN "10; '"'"'I""'"' I PART DESCRIPTION 
A 1 MAL.t: co,.,. c r,. c H I oc - ll~_P__ ______ j 14'1 

Al I PLUQ SHt:LL AMPHE"40L 17-1373 I 
-~-~-~~~--1~--...; 

At 2. OlllC LA'TC~:- CAH"40N _ ~-~-1_?_22_1!_.~7 
~ ('t) 11 LENG•THS ALPHA/SELDEN RG-17+/u ' 43Z 

~e~ C•) 1•.z1P_".ER_21!_1!1_~~!1~J_a.E~D~N-1z1P-33-_t BL._;c;i:.:.;;~:3+7 I 
0 I PADDLE CONN HO"IEYWliLL 0!3~-'~~-"'.71._o!_ ___ ~44t;, 

" l 
.. -------------

1-;;-;-1·i--[=ri1:-wAAP-NAME TAw-L!'_! ___ ---··----- -- --·------ ___ _P~"':_DutT __ _ 

I I 

~--- Pi.:FiM--~-P----=~::i~d 

... 

ASSEMBLY NOTES 

~_!'!.~E ( S/N To 8E MARKED ON_ ~-~~:".f.~_E_~l~LlO _f'.:f£':___; 

_!_IL':'._~-~~'- -·- - - -- - -- - ---- -- -- --- - - ! 
i ---·- -------·---- -·-------

·----

CABLE LENGTH 

~--B __ J ... ? 
* ~-~ 30FT 

--i 

--------------~ 

NOTES 

~+--- -----

Pl"I NUllllB!RING ( 4SS!MBLY DETAILS 

CABLE FUNCTION I :i :m COMMlll IWITUll -~ ~ 901.T, •11-. - llC. c-.-.111• 
t'ROlll A FANTAIL. Oii- DRP' • TITLI CAIU ASHM8&.Y ''Ju 

TO c 3'ft0 "IMP CHECHD OITAU.I 
CumJllllllNCIJOWG NO. ]"llY' 

TO E APtlROVID I/hi ("'k's H$MIMP FHSH-10 A 



..... 
IAl'P 

HoNt'l'WIL.I. If UHO If uHO CINCH I 
~ECTOlt ! WIRE COLOR CONNECTOR~ WIRE COLOR CONNECTOR E. NOTES 

PIN NO. _! PIN NO, 0 PIN NO, ~'s' 

CONNECTOR! 
PIN NO, 

WIRE COLOR I CONNECTOR~ 
8 PIN NO, 

If UNO I If UHCI 

WIRE COLOR CONNECTOR E 
0 PIN NO. 

NOTES 

ceNTE"L. 7 I RFtllB 

zo /!>HllLO 33- I GHO 

z CENTU.L_ 4 2 TV11'18 

21 /s111uo 33--< 2 <;.HO 

3 C!.N'TE~ " 3 L.t8tT 
u /5HltLD 33-< 3 GND 

8 4 lMDTA 4 CEMTl!.R.L_ 

/sH•ILD 
---- --- --- --+-------~ 

Z3 "3~ 4 G.HD 

5 CENTE.~ z. 5 F\FN HS 

24 --:?"SHIELD 33-< 5 GNO 
-- t--------1 -·----..--- r-- -· ---+---

~-"-- CEH~-- 5 10 TYHB"' 
~25 SHlll.D 33 ft GHP 

_7 --------- -·----,--- ------ ------ 7 LHBlT 

~~ ___ :-::-:-33 _ - ---- 1 -c;-;.1> 
--+-----+---- ---~------1 

_8__ 3 8 H!> DT_A __ _.t==,___ 
?7 33 8 GHD ---t-----+-·------!------f-------+-------J 
q II - -- q lC.MTOT 

H 33 'I G~*- +----+ +--
to 11 _ -+--- ·~~'T-"-""--•1-
zq I ---- _1~~-0 -~-·-=-J-------i- -j-. ---j---;-

~I __ ~~".E.~ " HIVIRDY ----- ------~t------J-----._+---..:..------1-------....J 
30 /gll~LD GND___ -----1--

Ci<NT_~-- 14 - -:_____ _1-l_RD::"~- __:__~~- -- --- ---r=--, 1--- ] I I ----1---~-~u'IELI) ____ _G.NC - . L· -- -- - .. ----- -• - ---~-- - ' • +- -- ---- -
1------. -· 

\. 

E~ I II ···:=t __ .. c. 

ALL SHIELDS MECHANICALLY TIED 
'TOGETHER AND TERl'ltNA'TE AT PIN NO 35 

I 
l:Jffil 

1111-

CHECKED 

i:GwuTlll IYSRlll DMllClll 

1111.T, --·- llC. --·--
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SYM 

A 

At 
I AZ 

AM'T 

I 

(if UHd) (iluHd) 

·''PA fi. 'C D E ;.; ' ..,, 
I 

/ I I 
I m----- ~ ---_,-c- -

------- -. 

I PART DESCRIPTION 

MALI! CONN 

' 0 
~ 

I N 
CASL[ I ~ 1 

T T 

& '---·r·--•-- ~~I 

MANUFACTURER PART lllUl\.\8ER 88N 1'10 

·i-+- ·- ----------
PLUa SHllLL . 

-c:i-;;e:-" ---·o-c·.:s:;·,. 14q 

~~,.~~-'!o~-=- 1T-1n:1. ' 155 i 
CANNON , 0-110278 . 3(o7 

:L.-w;;- 181:i:D"l111··r R•-174iu ·---·-..:-321 
··-·.--··· ···-·. . -----; ~B~ t· I -· --- --·--.,- +-~HA I BELDEN ,'llP-33-1 BLIC/QLP 347 I 

'.5 .. 1 t _J asP1ttCON_!_l_wm1 Pn•.•~~_PHENoL ···- J48·46E1a-a.s_P1. 4qq I l Cl ! f J. CA8L,~_C':11"'.'L_ -L .. ~-~_P_'!E.".'IOL ___ ,_ --~341-~~o-_11001 ___ s•~__, 
I I : ' , 

~-~.-1 ,-1 TIE·-~~.~-NA .. e TA<W r=---PAMCJ~l~--· Pl.F 11~---c~---- =-3;~~ 

ASSEMBLY NOTE:> 

.. ~_-, ... _j_'-C-_ 11-_.-L-.• -,-y-,.-.-(-5-/H_7_o_8·,-...~~~D_ Olll ® \NITH r .. DIELllLE FELT 

, , TIP PEN ( BLM) 

' .j 
l -~ 
' ; . -· 
L~·----

CABLE LElllGTH 

'*' r~-fl 90a:r-D- ~-;;o·Tis 
- . + !· 

i i I -, --r-·-'-+--'-----
-t -- -·· -i--

---'-. - I ____ .. !.. - - -----

_ __J 

P1111 NUMBl!:Rll\IG ~ ASSEA48LY DETAILS 

I I 1::1•1 I COllll'llfllt MTllll DMllON 
CABLE FUNCTION -T, -- ·-INC. ~.- ..... 

FROM A NO .. ~TN~:t> - Dl!P' "''!!!: 
JITU CABU: ASSEMBLY 

DETAILS 
TO c 5'119 lMP {L=:n CHECKED i~ 

., 
CUSTOlll!R/100. 1- NO. lREV 

~ TO E -D 17'"' ~ HSMIMP FHS I· 10 8 



g 

1~CM 

CONNECTOR A 
et ..... AMPHl!llOfl If uHCI --,- II UHCI (SfGNAL NAMES - --_____,- If UHCI If ullcl 
---- '"1 I Rl'P: PLURllUS) ! 

WIRE COLOR CONNECTOR C . WIRE COLOR I CONNECTOR E NOTES CONNECTOR A I ·WIRE COLOR CONNECTOR C WIRE COLOR CONNECTOR E NOTES 
PIN NO. ! PIN NO, - .Q : . PIN NO. - PAU NO'• PIN 1110. - ~ PIN NO, - .Q PIN NO. -

1:9 I RFIHll -----20 14 t GHo 

~
2 _ CINTU _1__ _ ____ --t--- · _ 2 lYlMli 1r 

- c~~.El:-0·1---~--- --- ' - - : L.tlln 

_ S~l!_LD _8_ ----- __.. ____ 112 __ GHD ____ ~-

' 21--- -~U~Xi.u~---~~ --- --- - 0--- --~ :- -:;~:A ---1 
~ II 

5 

t~::• - CEH%.no-t- ~ -1- - In . J :',::!-~t Ef ::~ ... c_,: -.. -~-J:_:- _-= c+;_:;~::- • · 
za , /sw11:1.o, 22 1 q <0>10 -=-· __ 1_0=-~i-CINT~ -c -:--u --1.:-.-~:--·_ - • - -Jto ""'"fXM 

;~ -~~~-=--~tCENT~L.D-~t~-=--:~ --- ·jl--~ ~ _--- -- ~-:_ __ : ~7 H:;:y-=--- f 
- ~:-=--~-+CEN!~LO ------~~~-- -~- _f_-:-- -- --- ~ :~ H=~T--_-

ll1 __ i' ___ SH11~ot_ 2(, , _ ____ ___ • _____ n r,ND _ __ _ 
, I ' 

----- --- t - --- --! ' "'t--·· --j 
~- --+- -- -- - --- [_ __ - ---·- ---- -- - - --~I-

I -· ! . 
I :13- --~F~_-~r :~- -r- -

i- -- 1· 

----- -- ----- . . .. 

_J_ --___ jl J __ I __ _i ___ _ 

HOST 51', IMP 

I 
~-
-i 
i 
' ' --t 

1 
I 
f. 

I 
I 

---t--- -----+-----+-------! 
--+ ---I 

-·-------·--

I 
__ t 

- f 
-- -- t 

--F- -
----=i- -==-~-=l-------

-[ 3 ----[---- - ---- --
- - - - -- -- ---

- - --- - l ---1 -- -- -- ~- ---~~ --~ 
--- -

---- -- --- -
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I :i :ti1 COMPUTU amllll DMllClll ~~ 90&.T.--l-lllC. -·---CMEClllD . -llO. lllY 

I 
FHSl-11 B 
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--~--·-"'!- -----,.--- ·---·~: 

(If used) (ifuaed) 

l /J /,_! 
C ---------- C I 
0 I 0 I 

49•APP• : : = 

~
CA•L& i CABLE I I 

t I T I 
0 I 0 
II I II 

. L--~ 
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SYM A!;.T PAll.T DESCll.IPTION MANUFACTUll.Ell. PART NUMBER BBN NO --1 A I MALE CONN • ClNCN CC - 37P I+'! 

At -.--I PLUG. SHELL AMPHEriOI- 17- lll73 155 

A2. i? l 01•C I-ATC>' 5 CANNON 0· 110178 3f.7 

~'*'I 1z LENG.T•S A1..P~A/aE1..0£t1 -~•74/u__ +11z 1 
~) 

c I 1 

1 11 Z.IPPER TIJBIHG A~PHA/ BEL.DEN ZIP-11-1 SLK/Q.PL. 347 ---- --- -----
MAl-£COHN ASSY AMPHENOL.. '48·1E.Jlt&-31P 130"l 

~---+-'---------+---"------+------~----< 

~r-1- -··- urn .. n PAHDUIT --t- pL-F-;;;:-CP I "'366 I llE "oNR,;P HAM£ TAG. 

ASSEMBLY NOTES l 
o/\At:l:KIED Ott ---~· ~'°''~""'' "' ... -~ 

. 

CABLE LENGTH 

TY Pf 8 0 NOTES 

A 30 FT 
8 +a n 
c 60 PT 
0 '10 Fl 
IE 150 FT 

F ZOO PT 

6 100 F:T 

H ]00 ST 

\' ., . 
u 

PIN NUMBERING ~ ASSEMBLY DETAILS 

r---

l:J:=r;I COMPUTER $Y$TEM$ DIVISION 

CABLE FUNCTION aoLT, 8ERANEK I NEWMAN ..C. 
CAMBRIDGE, MASI. 02139 

fROM A FANTAIL. llAAWN DRF ~~ .TITU CABLE ASSEMBLY 

TO c HOBT CHECKED DETAILS 
CUSTOUEA/HOr NO. rEV 

TO I[ APPAOVED .'Ol hljj HSllol~~P. FH~S-1~ A ~ 
~ 

-



~~"'f!!"' 

~ 

CONNECTOR A 
PIN NO. 

,.-

~L 

WIRE COLOR I CONNECTOR c 
8 PIN NO. 

CEHUR/ 17 

20 I ~SHIELD 18 

2 GENTER L_ 5 
~ ~/$M1£LO 21 

If 11sed 

WIRE COLOR 

D 

If ~sed 

CONNECTOR E 
PIN NO. 

NOTES CONNECTOR A 
PIN NO. 

WIRE COLOR 
B 

CONNECTOR C 
PIN NO. 

ii uHd I ii 11aed 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

NOTES 

--~-- ~~E-L-D-<1---:----f ---f 

4 CENTER . 3 
U-- ~~H-ll-,L--01---4---<~---

~5- -- C~HT~ -- ___ 7_ - - -- - - --1 I 1- - 1----~----=i_ . =t I I 
_2_~ ______ SMl~L_i:t---- __ ~-- ·- r 

6 CEttTEA. 1q 
U-- /-f.ttELD f---- --20 ___ -------+ 
---- -- - --- - -- ----·-· 

;: :--::-:::;7,..... . s . r=- t 
·-·--·--- .... --

-- -t---- -- -· 

- --------!-
·--~- -----t-

-- :=.1:'.~=~-=}~ I:.~::--~1-==- ~- -~--~ ~-~-=-~l~~ -~~-!-------=t- - , __ --+----
----;, ... --le£;;TE·lt-'El.D"__ ~II f- ------+-- --!-- ~ ---- _-=t ----~1~---=1=----- -=-- T 

f---· 30- j ~0£1.of ----JI i--·· 1-- ----+-------!-
-- -+ --- ----

-----1 

" - i«, .. • - .. c. " -! - . I .. --·~ ~ 

~-·-·"=! ~~L "~~_[ __ ~: ••• ~ ~:-- _--- ~~ L ]\~=~:~~~~F~~---- -,--4-----------l 

II 
1;:m COMPUTER SYSTEMS DIVISION 

IOLT. llERAHEK I NEWMAN tNC. 
CAMMIOGt:. MASS 0213a 

CABLE RUN -LIST 

I l.od. It . ~=~~l°"';H~S-11 fAY 

-J 

11 
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(it UHd) (it uHd) l (i)J }'If I / r- 1- • 
c c - - - - - - - ·- - - c ' 
0 0 0 I : , .. _.. : : : 
I CAILI I c•nl I ! 
c c c ' T T I T 
0 0 I 0 1 

11 R --------· 1 11 I 
L • 

® 

MANU'ACTURER PART NUMBER 

CINCH I OC·3_!_S _______ i 1'4-8 I 

--- _ ---- AMPHIEHOL ~7- 1373----+----; 

Bl; TIE-_ WRAP NAME T~Cio. 

- "ILPH .. /BIELDEN. ! R~-17'4-IV +' '4-32 

Ai:!'MAJ BE.LDE-N_~-j'tlP-33- t SL~ t~:i..P. 34i 

~ H~~~W~-~~~=t: ~3~-,~~-~:ol~ ~-4~ 
------+----4---------t-4- ---------,-------; 

PANDUIT -i-· PL.F1·M···C;- -j---3~ 
- --- . • . !.. . . .. ____ _!. .. _ . ··-

ASSEMBLY NOH:> ----, 

t1-_-_Qj...,...C-~-~--L-. ~---,-Y-PE-_~-_-S-~N-__ -_ T-0-'_11-1-_M_A_llll.~°-. OH ® WI TM UIDI! L 18L~ FELT_ _ i 
__ ,i. _!_IP_ P!N ~ 8L_k) -t===-----·-- ---- " ----- i 

I 

,__.__ _______ ----- -~ 

( •l 

CABLE LENGTH 

TYPF B 
1----+---

D 

A 
3 ~T+- ·. -J-

EE -+-- t 
NOTE 5 

rPPp;[¥(::i:k1 

PIN NUMBERING ( ASSEMBLY DETAILS 

CONNECTOR 0A COUPLES TO FHSA CAIUS COHNCCTOlt'A'' 

CABLE FUNCTION I :J ffil ::r::..e:.-:--·--'ROM A SEE ABOVE 1111- OllF ·~ 
TITLI CAIL& AHCMel.Y 

c 31' lMP CHICKID DCTAILI .el. 
TO 

·tya;-o. IA' TO E 
.,_ 

(It,~ ~ MSMIM, HST·IO A 



.. 
~lMCH 

CONNECTOR A 
Piii 110. 

HOMtVWILL 

WIRE COLOR I CONNECTOR c 
8 · PIN 110. 

If UHd .,. If Uled 

WIRE COLOR ! l:ONNECTOR E 
0 i PIN NO, -

NOTES 

PAlR MO'S 

~-~ 

CON"'ECTOR ~ 
PIN ~O. 

,,.. 

If UMd I If UHll 

WIRE COLOR I CONNECTOR£ ·I WIRE COLOR CONNECTO.R ~ 
B PtN 110. 0 Piii 110. 

~ -·= -nl l#PD ; Ira Fifi> ~u: 

NOTES 

3~ i--:~-;·-+-11 -. - . ...,....," . .+-I ~------i1i-----+-I ---+1--...... 11-----. ~1 
------..----·_$.· . __ .. ·---- ··-. z:_!_V_tll'l_B __ _ 

-- -1. -·-·· --- ·-··'-·---· 

2. t 51111LD '!3 I - - -··· ·-- ______ . _ _._. __ _ 
-=~=-~~~-:~D ---, ---··- ... - ---1 ·· --T---·-
l~--- ~~~·~_D _33 --- --- -·---- 4 ~ND ==~- :=~1~~ .. _·--~- ~~~- .E-----E---- I I 

--:. ~~il:i> ·-------7 -- --- ; ~::J!I __ ---·--· - --+--------t -----·-· ·-· -· . ... . .. --· ---·r------.. --·--
---:~ . c:N~aD -=-:-·-. :=r- - -+: ~G~~:- .. _ -~: l ·· --- t ,_- -_- ~ -=- -

:~-~~:--; ;-r--~-t~- ---!=~~\~ ~~~~~+==-~: -:_-_-=_-_-_-_-__ --jt·~-=-·==·------===-:-·--=========::.::::::.:.::.:: 
-~--+,--- ~H_t~t,P-j ____ -.,~~ t -~~-:-=-~;=:_- ---·~- -~I_'l--__ G!'i~--- -~·=·-::. -.~:~:~--=--=~~-=-r=-=--= -
;: ICl~T~&u,~-----~~ . ----- ~ .. - - -!-:: 'K:::t-- -- ____ , __ ---- -·-+ ---- ·----

--. --1 --- -··. A---... .t. _____ .. ·----· ..................... -·-- -- -·--· l - - - .. t---- --·--+----------
--~-~:-=+:::~~uJ----=- ~1; .. -1 ..... =------:: ::~:--- - :.:·- -! ~~:~----~r=--------+-----------+-------+-------1 

~-:~~r=~·&= ~ ·· i ; - :-~~ .. : ... =~ -~~ i~=--~~ ~~--:~ -; =-
~-:-- =-~t.:::: .. ~- - . 'j'-=~~- 1; - i - - ___ :-r-=·~ . ~ . ...:: J-- - -.-· -·fc·.-=-~-=- - -+---~ 
.._::__=..--==-L - -==~ .. - ·----- --= -- -~~--- -J. -:--..:::.-- ---- ~==----1.---·-==:-__._ _____ ....... _____ ... 

I 

ALL SlllELDS MECMAMICALl.Y TIED 
TOGETHER AND TERllllNATE Kr PIN NO 33 

l:Jffil CDll'Urllt ...,.. DMllOll 

1111.T, -· - llC. C-.illa-

.. - I OllF &l'"LI CABLE RUN •LIST 
ClllCICID 

1-1t~. h,.J"!S:::uH!t-H 'Al 
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I 
L--~ 

SYM AM'T PART DESCRIPTION MANUFACTURER P4RT NU"'BER 

"" 1 25 PIH ""'LI CONN CAN-/CINCH 08<!5P 

Al i. C,ONN MOOD CAN-vi:INClt DB 1l465, 

A& & JAC IC !l.C"l W ( .. ) CANNON/C1NeM 0 2041'1-l" 

r-!-, (lf) FANTAIL. f"'IODIM CA8ll AL PAA It nu •Tw"' 22"" 
f---1 -

~- -- -- -- -- ---
81 1 Tl& WRAP NAME TA<;. 

L---....L--~ -
"""Du•T PL.l'IM-CP 

ASSEMBLY NOTES 

l cAaLI. "fYPE(S/H TO 11.. l"lAAKIOO~ WITH IN0ELl6LE fEL1'TIPPIN (&L~) 
2. ~RAP OR TAPE CA~ IF AO'O TO PROVIOR STRAfH Rte:L1€F 

7-TAPI O~ TIE 9"Ck UNUSED PA11';S INSIOC SH£'-L ""'1-@ . 
4 A~ DO NOT CUT 8ACK JA.CKlT O" INSULATION 

CABLE LENGTH 

TYPE B D NOTES 

<•> -A ~FT 

-B SOFT 

PIN NUMBERING ( ASSEMBLY J)ETAILS 

-- I 

-:; 

BBN NO 

~n 

4U 

561 

&1• 

lG.IO 

CABLE FUNCTION 
I :] :rn COMPUTER SYSTEMS DIVISION 

Ii = 101.T, 8ERANEK I H.EWMAN INC. 

KG STATUS 4 COfCTllOL. (8LAC I<) --:_ C.IMBRIDG£, MASS. 02138 

'ROM A BLACK FANTAIL DRAWN S.[. T :>,:.u .... TITLE CABLE ASSEMBLY 

TO B 1va+ Ti-4 ("'"•AL) CHECKED 
DETAILS 

CUSTOMERINO]OWQ NO. l REV 
TO c APl'ROV£D DNI '~'!!! PLl-l FKGA-10 8 

t 



r -·-. -

~ 

t>B as P 
CONNECTOR A 

PIN NO. 

7 

to 

WIRE COLOR 

B 

~EUOWL_ 

kli :14 1 If used 
TM . 

~.()fl' ji-1 WIRE COLOR 

PIN NO. 0 

1 

....., 
~.Of!'~ ,.,,,,.,,._ 

$1GNAL. 

XL"M+ 

/91..1\CK I IS I I GMO 

NOTES CONNECTOR A 
PIN NO. 

WIRE COLOR I CONNECTOR f 
8 PIN NO. 

if 11HCI I If uaed 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

NOTES 

• !ORANG!/ I a t j ~+ j I --1--==t----==r I I =:j L ti /iL .. CK l:t GNO_ -------- -- . . == 
------

. -~· 1 =f .... [: ~-=-- ~·y;,f~-=~==:::::=-:::~'"'·~:a= [::= +------1--------------J--------+------------f----------·-----
_____ _,,__ _____ _ 

1-o .: _:j""~,"'~f--=-: : ~;::t: ~:- -if:;;~ c,;;01-+-
l=----- --- - --- --- ___ J- ______ -. -- ----- --- -- -- - -+---

------+------ -- --If-- - --
--t-----

t----- -- ---+---------+---·- ---

------ --r---------1--- r_ - - --1------------1----------------11--- - --
~=---~~-~---1 ~-~ ~~--~~-~~~~~~t~~~~~~-~-~ r~ ~----~---- ----==1· 

L } .. · I ·-· r - -··- --- . 
ti-----~-------+----------+----- - - --

·-~--r~~·J<Dr-~--r· :-::i~f-· 
J • 1"°~' =_ -L ~t== ---

THIS COLOR-CODE SCHEME IDENTICl'll.. TO 
FMLA CABLE ANO OOES NOT FOi.LOW 
N\AtlUFACTURES (ALPHA) STANDARD. 

-· - ----+---·------ ---+--------t 
------- --1-- -- ---- -- r----t I I 

--- --- -- - --- -·-- - ----+-- ··------.J-- --· 
-----+- -- ------t----

-4 - --------1 

I - -- 1--- --
'1 - -- -

---+---------- ---I 
-----i ---i 

I - ~ 

I - f-~_;;F-=f=~-=~---

COMPUTER SYSTEMS DIVISION 
IOLT, BERANEK I NEWMAN IHC. 
CAMBRIDGE. MASS Ol1J8 

TITLE CABLE RUN LIST 

LOW SPEED KG SIGNALS 

I 
-! 

_1 1 b 1cusroMERiNO j""'G NO. j•E• •. 
PLI-1 FKGA· I I B 

I 



{If Ulllll) (lfu11lll) 

l JJ /,_! 
I I -----~----:, I : 
= ··- : : : I I CULi · ! CAii.i 1 ~ 

' t I T 

I I --------- t_~_1 

..... AM"f MltT DISCltlPTION MANuPACTUltt:R PAln NUMalli.t 

A I . f'&MAL:C CONN CIMCtt DC:•3711 

Al 1 PLU6 SHELL A .. PHENOL 17 - IJTJ 

Al 2 DISC. LATCHEI CANN01"4 D·llOi!T8 

8 '*> i!!l 'hl·PR TELlPHO .. OISl.l 

c ·' MALI!; CONN WINCHllTl!lll MRAC 34P J'TDH 

Cl 32 PIN!I WIHCHl.~Tl" IOO- 25t&. P oR 

100- I016P 

Bt I TIE·lfolllllP "IAlllE' TAG. PAN OU IT PLFI HI - CP 

A$St:MBLY NOTES 
Cl\Bl.E TYP_t5/N lb_BE MARKED OH_!i WITH l:NDl.LISLE FELT TIP PEN(IUC) 

I 

CABLE LENGTH 

<•> 
1---~vPr-;··. a_{· ·····;.- ·~ ··~=-~~ . 130,., - --
1 A -·-
1---=--r-- -- -
, I ----- -- ·-
j ' '. -- -, --- . t=·c·- T --

.... 

BBNNO , .. 
HIS 

367 

C!tS 

216 

217 

3•• 

PIN NUMBUING ( ASHM9LY DETAILS 

• . 

. .. 
• • 

• .. 
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ClNCH I I WINCMISU" 

COMIECTOR ! WIRE COLOR CONNECTOR £ 
·'IN NO. ~ 'IN NO, 

If w11C1 I If wseel 
'lflRE cou>R CONNECTOR E 

Q ""NO, 

NOTES 
.... 1... NO'I 

9UJIE\WMl'TI I " I I· I. SC:R+ 

20 l·WMITl.\BlUE I 'J( I I I. SC R -

2 I011ANCO£\w1m1 I R I I I Z RD+ 
It WMl'Tt\~I 'T 2 RO - 11 

WIRE COLOR I CONNECTOR £ 
~ "N NO, 

CONNECTOR! 
PIN 110, 

If..... I If llMd 
WIRE COLOR CONNECTOR ~ 

.Q. "" NO, 

NOTES 
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..... AIM PART DHCRIPTIOM MANUf'ACTURER PART NUa.BER 

A 1 FIMAl..t CONl'I Cl~H / f!llNNON DC-315 

A1 I SHE.LI.._._ CONN Al'llPHE.NOI.. 17- 1313 

A& a DISC l..ATCH CllN'fON 0-11()<:78 

B C•> Cf PR-TW '22AWS CllBLl AL.PH" 13i!3 

c 1 FEM~LE CONN BURN DY MD•l2·N\'l-P- "7TC 

Cf s OUTER PIN ... ,CONlll BURND'I' RMM>< uo-1 

C2 s INNER PIN!!., CONN 8URl'4D'f RFMl!.cW1 

C3 5 CRIMP COLLllR, PIH BU RH DY '/ORll llO·i! 

c.+ 5 TEFLOH,INNEll•'&LEEVE BUR"IPY R.C:MllB·OG.1 

Bf f TIE·WllAP NAME TAGO PANOUtT Pl..FfM -cP 

ASSEMBLY NOTES , CABLE TYPE ( S/N TO BE MARKED ON ~1_ w1TH INDELIBLE 

RiLT·TIP PEN (BLK\ 

--------

CABLE LENGTH 

TYPE B D NOTES 

<•>I - A 30 fT 

1-- -

~ 

BBN NO 

1+e 
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:t,7 

i!l'I 

213 

2'13 

2qz. 

i!'I+ 
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PIN NUMHRl'ICG • ASSIMIL.V DETAIL.I 

~
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! 
. 

OUTllllPlll 
au11t10'f c:01111. 

~·-· 
.. ,. 2 

Clll-~ 

BURNOY CONNECTOR PIN ASSEMBLY INSTRUCTION 

I - SLIDE CRIMP COLLAR AND Tl'LOll•SLHVI OllTO WIRI t Al SHOWll. 

2- STRIP WIRI t AS SHOW .. ,INSIRT IN INNER-PIN MO CRIMP, USI BUltllD't 
CIUMPIN6 TOOL MIND-HOLE MAlllllD g. 

3- SLIDE TEl'LOH•SLEEV[ UP TO INNER-PIN END, INSERT lllNIR-Ptll 11110 
OUTER,UNTIL IT SNAPS LOCKED. 

4 - STRIP WIRE 2 AS SHOWN, INSERT THRU CRlllP-COLLAR, PLACE STRANDS 
ON SHOULDEll or OUTER-PIH, AS SHOWN IN ""1-

5 - SLIDE CRIMP COLLAR ONTO OUTER-PIN AND CRIMP, USE BURllDY CRlllPtlle 
TOOL MIND-HOLE MARKEDtJP. • 

6- SLIDE ENTl~E PIN ASSY INTO PROPER HOLE Of 8URNDT CONlllCTOll 
UNTiL IT SNAPS LOCKED. 

CABLE FUNCTION I :J ffiJ :=..-=..-::-: -..--
'ROM A FANTAIL - DllF" r~ TITLI CAii.i ASSIMIC,Y 

TO c 3'03 MODEM ClllClllll l!_k tu. l>aTAILS 

·TO E - lt.!k ~ HSMIMP ITM~-tO~ 
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If Ulld 
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NOTU 
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NOTES 
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SYM AM'l PART DESCRIPTION MANUfACTURER PART NUMaER 

A I MALl!CONN CUICH DC-57P 

Al 1 PLuQ SHELL AMPHENOL 17-137!1 

B (•) IZ LENGTHS At..PH'-/ 6ELDEtl RG-174/U 

~. <•• I" ZIPPER TUBlllG ... LPKA I BE LOE N Z!P•Jl•I BLK/Q.P.L 

c I MAl.E CONN C.ltlCH DC-?17P 

i-c.-· 1-,--i -
PLJJG SHELL AMPHl!:HOI.. 17•1173 

~---c --~ r-
I--
1---- - -- - - -·· -----
...!!__._!- Ttf·WRAP llAME TAG PA .. OUl"I PLF IM-CP 

ASSEMBLY NOTES 

I <.ABLE.TIP[~ Sltl TG BE 1'1Af.K£D Otl @WITH ltlllEL~BLE FELT TIP f£N (BLl<l 

\ 

' 

1--I-· 

1--c 

TYPE 

(•) A 

CABLE LENGTH 

a D NOTES 

100FT 

-·-r.--·--·---"----W"'"'· 

APft'1 

PIN NUMBERllllG ( ASSEMBLY DETAILS 
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BBNNO 

14q 

1115 ,... .. 
4JZ 

347 

14q 

ISS 

56E. 

COMMER SYSUMS DIVISION 1: l:J•I I CABLE fUNCTION IOt.T, 8ERAN£1! I NEWllAH INC. 

I~ -.llASS.02131 

...... 
fllOM A LOCAL HDST DR- ORF ~~ TITU ~au: ASSEMBLY _fi"AttTAU.) 

LOCAL HffT • • ::; · ' DETAILS 
TO c (FANTAii.. CHECKED CUSTOMER/NOJDWG NO. JllEV . 
10 E A,,_ .!Q! lli!' HSMIMP f PTP- 10 A . 
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r APP' DESCll 
REL "'-• ~I 

• I 

~ 
CONNECTOR A WIRE COLOR 

PIN NO. B 

~ I lfuHd I lfuHd 
CONNECTOR £ I WIRE COLOR CONNECTOR ~ I 

PIN NO. 0 PIN NO. 

" aa 
10 

2'1 

12 

11 

NOTES 
It uHd I If uHd 

CONNECTOR ! I WIRE COLOR I CONNECTOR.£ I WIRE COLDR CONNECTOR E 
PIN NO. 8 PIN NO. 0 PIN NO. 
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IYM IAM'1 MANU,ACTUIUR PART '°'Ulll\8£R 
l'l.UklBl/S 
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PART D[SCRIPTION 

..l A -e;-
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c 
'f'r CABLE MSY Ti.AA .. lN1'TRU'1£11T "15'1:i7W--
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~!54 
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ASSEMBLY NOTES 

<•o 11 I REPLACE '1"~KscRr.~_wm1 ;rAC11 'ocK~~-@ °" ~~1-~~0NN~~ 
2 I C_AS~~ "f!!:'E_!_'.IJ~ TO__!E_!'\AR1<ED 0_1'.'1_®_ ~T~ IND_li':_'B~E- j 

F'ELT TIP PliN (BLIC.) I ------- ---==-=--·=- ~-== -_-~~~ 
I 

CABLE LENGTH 

I ~;PE I ~ :T ±: .. _L~~~-E_:_ __ _ 

I 

Pl'°' '°'UMB[RlllG ( ASSEMBLY DETAILS 

APPLICATIONS REQUIRING ONLY A 6'1 CABLE(SILENT 700 TERMINAL), 

DO NOT REQUIRE THIS MODIFICATION. -
THE CONVERSION 0' TH£ T.I. CAILE TO A FTIA•A ALLOWI A FEIN 
CA8lf TO BE ATTACHED, TO INCREASE THE OVl!R·ALL CABLE LENGTN. 
(THIS IS l\IEC!SSAAV BECAUSE PARTS or CONN® ARE NOT 

COMMERCIALLY AVAILABLE) 

NOTE: THERE 110 NO OWli FTt"·ll, Fl:IR WIRI~ 
6EE 'TEXA5 1:N5TR. SERVICE MAllUAL 

CABL.! FUNCTION 

'ROM A 
' \l;A.RQtJll 

TO C 1FANTAll.. OP5B 

l~ ~ COMPUTWll l'ISftMS llM8Qt 
• 1•111 llCILT,-l~lllC. 

~.- .... 
1111- I .:>!iT lz'ulTITI.& 

··CHECKED 

CA9L.E ASSEMBLY 
DETAtLS 

TO .u. __ __JIAPPROVEDI /?.. lr'!frl - I 
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fTYPE-~-8 ,-=--:-_ . . .. 
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~LE FUNCTION I 1101.f, IER- I - lllC. 
~-.-S.02111 
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0&2& SMDE w" I If uud I If used 

CONNECTOR ~ WIRE COL.OR CONNECTO:a.WIRE COLOR ~ CONNECTOR E: NOTES 

PIN NO•. ! .... ..J:l~~O, Q I PIN l'lO, ( SIGNA~) 

1~ ., -- ~· 
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12 -. , nv&°""'c + ---. ---- ----- ~- ·-· __ J: -KEVSMR·D-.; 
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I. 

REVISION 
DHCll !DATE 

KEL ffl'#O It• 

if used I if uHd 
WIRE COL.OR CONNECT_OR E. NOTES 
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0 PIN NO. 

I . . ·-· -~ l 
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1 - ---------! 
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- ·-t . ----- ->--------1 
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l _________ __.__j 
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DllMN !>U "• • .,. TlfLE CABLE RUN •L.IST 

CHECKED CUSTOMERYllO. J- NO. 1111¥ 
APPROVED~~ WSMlhlP l FTTY-11 A 
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NOTES CONNECTOR A 

~ I · I ~ I If used 1 If used 
CONNECTOR ~ WIRE COLOR CONNECTOR £ I WIRE COLDR I CONNECTOR ~ 

PIN NO. 6 PIN NO. 0 i PIN NO. PIN NO. 

4'1 [.11 (t) r I 1q Ct 11 

3~ 

WIRE COLOR I CONNECTOR f 
6 PIN NO. 

"' <1' > 

if .... d I ii llHCI 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

~-REy=N-~ 1::; 1::0 !"' 

NOTES 
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ii _J __ TA%RN-~-
,q TA/-': •- _ 
~ 'l'liL 

21 TA% 
u ORN 

Z3 TA%!-. I 
2"1- RED . 

I ---as 
- . T~%RH ~--u. 
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17 

18 
1q 

zo 
21 

22 
2!1 

2'1-

25 

26 

----1 
I 
I -
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I 
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l 
__ J 

RlR Plrl l.CICATIOH ON CON"I '5 (TIPl 
SEE. DWG X:tLJ"-10 
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~
--.--

-- . 
-- -It- -

--· -- -- -- - --- --
---+--- ------

' ReC:C.LK -·------ - - -·· t REC:C.LK+ 

-- -~=iz:_;~~ -
1 TRANSCLk.-- _..... - -
I T9'11HSCL>c ... 

- -TTRA;.sLooP--:;: 
__ ~-J~TRAHSL~o~~ 

; TRANSDATll+ 
- -IT"r{l.NsDATA.: 
--~--------- - ·-'--=-! 

- __ _t ______ =t 

l 

-~ 

I 1 · 

1 · 

-1~==-=h=-
------·------· ~I ·---------<~---

- -- - --- - -+--------t 

_____ ___, 

··--------~=1 -~ 

- - I 

1 1- --
1 

i 
f --- -
I 

I ,. 
l.-

-· -
--~---------· ------1 

- - - - --- -·----------.-~ 
.. ---------·--·-------

--- -·--·· --------

------t ·----------
f--- - --- -~ - - ------- --------1 

_______ _____, I- . -. --- -· -----
- ·---- ··--· 
{

-··- - --- - 1----
1 

~ ~--: -~ -~ =~~~ 1--=--=--.~ --- - ··-- -----·-1 ------ --~r=- -
- -. ~ _-_:-~ =-------__ -_r=--~ 

IEJ:W COMPUTER SYSTEMS DIVISION 
IOLT. BERANEK a NEWMAN INC. 
CAMBRIDGE, MASS 02131 

DR....,N ::Jl.F J!1z 11TLE 
CABLE RUN ·LIST ·1 

. Cl<ECKED flt .. 11/>1 
CUSTOMER NOTDWG HQ. TRfY 

A"'RDVED A-i ""'' HSMIMP ltlJ - II B . - - ·-



(If used) (ifused) 

J l /> ! J I 
r-- .. 

c c --------- - c I 
I 

0 0 
I 0 I 

N N N 
N N I N 
E CAILIE E CAILE I E 
c c c I 
T T I T 
0 0 I 0 

" II --------- I II 
L---1 

SYM AM'T PART DESCRIPTION MANUFACTURER PART NUl!o\BER 

A f rr:MALE LU& T\ B • 25 FA":>iON TA& 

B (•) 10AWC, :.iRANOE.D W\~E. COLV"'Bll'I #' 780'\-

N'EOPRENE INS. (RED (OR EGUt'll) 

c f FEMALE LU& T~B ·25 FASTO"I TAB 

I--- --·-- --· 

ASSEMBLY NOTES 

t 8 WIRE 5 REQUIRED FOR E:AC'i POWER 'SUPPLY.5'152 

CABLE LENGTH 

. 
TYPE B D NOTES 

I*) -A f .S FT 
1 

..-.. 

----
BBN NO 

'"" 218 

166 

PIN NUMBERING ( ASSEMBLY DETAILS 

SEE NOTE 1 

CABLE FUNCTION 

COMPUTER SYSTEMS DIVISION 
BOLT, BERANEK A NEWMAN INC. 
CAMBRIDGE, MASS. 02138 

FROM A '*'5'152 l'W~. o;.uPPLY DRAWN .,, TITLE CABLE ASSEMBLY 

DATE 
'f .,,"J1 
t.tUS 

DETAii.$ 
TO c 24 SLOT INFIBUS CHECKED v~r,, CUSTOMER/NO. DWG NO. REV • 

TO E APPROVED 1 /; HS Ml MP I JM P-10 B 
---.------·- --- . --· . - . -



...... 

r·-.. -- -------·-----···-
1 -

·---.,.,,...._- - .. ~·r·-·- ' - _..,.._..-~.--~-----. .·---- ,._.. - . ..., .. .....,~-~I •. ,., .. ., TI 
-, 'j 

I 
I 
' 

If used If used 

CONNECTOR A WIRE COLOR CONNECTOR C WIRE COLOR CONNECTOR E NOTES II CONNECTOR ~ I WIRE COLOR I CONNECTOR f. 
PIN NO. B PIN NO. D PIN NO. PIN NO. 8 PIN NO. 

if und• I if used 
' WIRE COLOR CONNECTOR E 

D PIN NO. 

NOTES 

Tl'.R PED TAB (,.) 

-~------ - -+--------+--------ff--------+ 

1r---i=---­
-·- -- - - +=:=:=~-=--=-. +--- ---

I . --- . 

- -----
---=E~ ----+--------+---------+------+-----+---+---

-+ --+-·-------+.--------l--

t- -· ·-- -·---
- --· ··-- --~:~-~1 

1 
--~-----

1 

+-----

- f--- -·--------+----

--+----· If-- +- J ____ ~=r : l 
---- ..... -+-------+- fl--------+- -t---- -- -·+ --+-----~--------i 

t= _: ~)-:~-~f =--==~~J- 1 I II F~ ---t---+---+-------+-------1 

i' 8 REGIUIRED FOR EACH POWER SUPPL.Y <I' 5'152 

I 
COMPUTER SYSTEMS DIVISION 
BOLT, BERANEK .. NEWMAN INC. 
CAMBRIDGE, MASS. 02138 

TITLE 
CA8t.I!: RUM• LIST 

• ,DWQ HO. l"EY 
IJ M P·tt A 

i 
~ 
1 
·~ 

~ 
~ , 



SYMIAM'l 

(if ..... , (ifu•••) 

.,.A (I\ ,fc'. O. :e; 
. I I T . I I m _____ (~ --_r-:- ~ 

PART DESCRIPTION 

I 0 I 
I .. 

I N 
CAaL! 1 ~ 

0 I 0 1 T I I T 

R ---------- 1 R I 
L - - _t 

MANU'ACTURER PART NU1148ER i BBN NO 

A I i 50 PIM FUIALl CDNN .<:"~ _l_!.t_:~S~li "'.. 1l'S . ... ~ 
llOT• A C Al AYAI L.A LE M AW 1'111111 UIC "I' 770 - I --.-' --

·~ tl.: ',~:,~· :O":i' -, ~-f:~~ *·::;~:?_,; ,,;~ 
. --- --- -- or -8i~o!il . 874-q . ~---

~~ := -::~:~;;~JI~g;~=t~~~~:;:~};jj 35"" 

l ASSEMBLY NOTES 

Lt CAIL[ lYPi ( 5/11 To a MARk.IOD aN_ (a]_ WITH INOl!L.IBUi FELT-ilP PE.H (81..11.) 

:2 USI! MEAT-SHRINK T08JN$ {1/z.lllll} AT f'IOlllT WHERE J'*=Kl:.T SlOPS,0" 80'Tll EHDS 
;·3 1-- ·-. . ... . . . ·- .. -· ·- ---- ·- . 

AT_® "LlO"' s·. U'4lACIC.EU:D ~u~s FOR FL£'1UBIL.ITY, 8UT LACE BU'40L.E 

;4 
[ 5 
i ·'°-1 L ., 
[ 

-

lltS_ERT ALL_PIMS_ (_!o), J~CLUD __ l'4G UNUSED_Pl'4S, 114 @ 
Cf!~lll_~-~1_!!5~TH_£AN_NON __ CCT- UBC HAtlD _CRIMPER AT @ 
AT © _B!JND.!:~. T':'f'..!~~CA_Tf.I:) ~REs_:r~-~·-:r~·~s.:i:_o "'"~ 18, n Ii as 
USI~ ITAMP (KD-aooa) c 5TAl"IP MP (SC:D-000~) MARK (ON PIN II'! END 01" CONN) 
AS E.llOWM WITH WHITE. 1.111\ (sc:.o-ooo~-, - ...... 

C•l 

( •> 

CABLE LENGTH 

'_TVPET_e_r_o_ :---;;oTE s --- ----
r-~ f1o ~T 1 r-- ---- ---
U i SFTl _[__ - -: 

t-----f---t~~;-·_ -~~~---= 

I 

Pllll NUMBERl-NG ( ASSEMILY OETAIL.S 

"llW F•°"' CA8LI $1DI , . UHASalM-D ® 
(ftf.I MSY llO'?f.a) 

LlC CAltl40fl COMllECTORli A!W 
UltllMBlltlO, SCHMI: AL.OW 1• 
!1114 COftlll lllUMllf.11.1116 f>'IS. (lllf OOll.Y) 

TAl'l l'UNCll 
COHN. ~ 

( Riii' ootU' ) \ 

@2R&a'D 
iACll llC"IW 

1.:; 
b .. ) 
I 
I 
I 
I 

I 

: 
I 

~ 
/ 

Q~~ 
CABLE FUNCTION 

FROM Al PPB 

I Rl! .. E><~PU 
TO C 1 TAP&; PUN<:H 

~-E~ 

... ,_.,, 

OlltCCTIOll 

OI IHURTIOll 

;i'MIC.ClllW -AH\' lllMWICT-

i ·AS-1 IClllW "--··-•All'f 
ii:· SLIP c:t.IP Oll10 -1..-uD - -

SHELL IH DIRECTION SH°"'N· 

3• Rl·-llT SClll:W .,_ C.l.IP 

I~!!' I 
COMPUTEll ..,.. ... DMllOll 

: 9Cll.1.-•-lllC. 
i c-.- .... 
1111- ORF' ~~ .. TITLE CABLE ASSIMBLY 

. CHECKED OU AILS 

CUITOllfR/NOJDWG NO. JRIN 
; APPROV£D u_,., ~ CCP IPTP-10 8 



~ 

ric~~}fiii 

...... '- j I OIUS p T It .... c1 ' If ...... 
CONNlCTOlt ~ Wiii£ COLOR .CONNECTOR £ 1· WIRE COU>R j CONNECTOR E 
~ PIM NO. 8 PIM NO, 0 J · PIN NO. 

I.Kn-( 
PINNO. 

,, ..... I ,, ... 
WIRE COLOR I COIMECTOR f I WIRE COLOR CONNECTOR~ 

8 PIM NO. 0 PIM MO. 

CONNECTOR A NOTES NOTES 

17 (At'I') I .. D / I · t I I I °"T" .... ~ te (MT) · ~9LACK W ~NO~~~~it-~~~~~-+-~~~~~+--~~~~~-+-~~~~~+-~~~~~-+~~~~~~--+ 

- -- ---- - I · 1 I -. ---1=~- F I -· __ --- -- ~j=-~---- -----+- --" -~~----= ---- --I --~ -- =-==t-=--

·--· ---· 

----· 

----· ---- - ·~ 

!ilU11 
t •ALPHA~ BELDEN \JSE THE SAME PAIR COLORING 8i.IT NVMBEP.OlrF£1'\EMT, 

WIRE AS AllOVE..ANO 16NOP.E Btl.OEN G1J10£, 

2 •WIRE A80VE1VSIMG ASSY MOTES OM OW6 l~ AS REF. GU10ES. 

I 
I ~ ......... C09UTIR lmlMI llMllOlt •. 

• 1• I I I 111&.T,_l_llC. •: 
~.-lltM - CABl..E RUN•L.ll!IT 

a.ICKID Iii).-··· 

I PTP-11 ,t, 



.... 

J (i; 

l 
I 

[c:. 

1 
c 
0 .. .. 
E 

~ a 

(If UHd) 

,o' 
1 

I 
CAIL( 

(if uH4) 

1 
I 

r- - , 
C I 
0 I .. 
N 

I [ 
c 
' 0 

I II 
L - - _I 

SYMIAM'T PART DESCRIPTION MANUFACTURER PART NUMBER BBN NO 

A I 1 CANNON I 121-7326- 120 355 

HOTE A C~AILABLE AS PK6 Fbl LE~- - ·7771-:1 ----- ··--<-----+ 

t' I :.,21_ -;:·;;-~~s~r~~~--e:tp~~~~ -~ -+~~--.7:~: ~o•~--; ;~~ 
~ -_ _ _ --_-- ~~--= _ !.!':.. eeLoE~ _::_J - n4ct _- _ --_ -!:== 
c;t 1 CONN MOOD . CAIVNOll /CINCH . DS-2()q62 . 35't 
5·i ·'--f2.~~·_rtn'!~_!!'!'_r~_!~o~_/c11'1c_i:i ,- oe-zs~--~ 

. - ·-·- __________________ _..__. - --------·- -----..+ --- -·- -------- -
C2 z ' J"ACICSCREWCM .. L.£) CANNO,. I CINCH D20 .. 1't-16 . 3401 

l~_1 -: 1 -TT1~~~~~~A;~ T~;~~~:~1T ~--P~-;:~~c;-l 3u 

1 

2 

3 

4 
15 

f, 

ASSEMBl..Y NOTES 

CABLE Tl"PE r: '!>IN TO BE MhPi:K::,oo•t ®_wr~lf INOEL18LE FELT TIP PEN CSU() I 
,.OS USE '"'[.C,T·SHPttlK Tve1ti'3io [ 'rz..O•A1 AT POINT WHERE :TACt<ET STOPS, ON BOTHE• 

AT~ ALLO\r-J 5., ON J'RCKE-TEo Pl);f(S ~R FLE'J(IBILIT'f1 BUT L.ACE 13uNOL.E 

Cli(1MP PINS >NIT .. I CAN"'fOr~ - ':CT- uec H~NO_~~ER- AT_®____ __ 

AT@ 8UNOL.E THE 1N01CATEC> 6 ~J1~ES Wl'T~t A P1r~TAIL 1"0 PIH IZ. 

A'T ©_ 8lJNOLE THE lt,r.1c1:.1eo 5 w~~~_? __ W1TH A Pl~ T~;L To PIN 13 

USING STA"'P (SCD-0002) ~ '=>Ti<;MP PAO ( SC0•0003) """'"'"- (0 .... PIN 3't 1 ENO 

OF CONN) A5 SHOWN "11TH WHITE INK ( SCO- 0004) 

(•} 

(•l 

CABLE LENGTH 

TYPC 8 D -~·NOTES 

-A 10 FT 
I---'-+-·--+---+--·-------­

- 8 5 FT 

~. - -•···· ;• ..... ··-· .. ~ .. -

PIN NUMBERING ( ASSEMBLY DETAILS 

1111 ... l"llOMCA&LI SIDI, UNA:tSE1'\al-ID 

(Sii ASSY NO'TIS) 

® 

LIC/CANNON COHMICTOI! ARE 

llflUMalR£D. SCMPll! BELOW IS 
3M.COHN HUl'\BUlllCO SYli. (REF ONLY) 

TAPE READE'R 

COHN \ 
(Rl!I' OHLY) \ 

@ ZlleGl'D 

;rACIC IClllW 

. .,, 
2 
f 
I 

@)COH .. 

~ 
/ 

,. ....... ,) 

DtllECTION 

OF INSERTION 

3'ACKSCREW $U8-ASSY 1"STRUCTIOf\S 

t-RlMOVI! SCREW f'ROM CL1P1 1, N£CE$5ARY. 

~-SI.IP ~I.IP ONTO AS$EM8LED CONN A.HD 
SMELL It.a Dt~ECTIOH SliQWN. 

~- Rlt·JM5U\T 5C:RCW THRU ~LIP 

COMPUTER SYSTEMS DIVISION 
BOLT. IEAANEK & NEWMAN INC. CABLE FUNCTION 

(INTIRNAI. REW.U RR·,31!>111 PTR) 
l=i .. hl 

CAMBRIOGE. MASS. 02138 

l'llOM A PPB ORAW .. Orf "'~ ... TITLE CABLE ASSEMBLY 

TO c etrt~::c:: Clt£CKED DETAILS 

CUSTOMER1'N01DWG NO- I"fV 
TO E iluPiiOYEDIGYil ~~ HSMIMP I RTR-10 C 



~ 

r· ,.. 't~'· • -.• .,,.,.. 0. .--11·· .....,..._...~~ ~ •~·- • ..,,. . ., · ··~ ·•· · ,. _ _,..,.-:-"V'"'·•~..,,.~· .... ...-..-""' ·.•'•c•;'P't' · •. ~v .. _.,._,· • .r'lo· • '. • •• "· :• ·•· ,,, .. . -·.~· ...... ,~-·\,:.;~'-·.~··~· ... ~.,. ~ ,-"'·~1-R~-C-•'c.• ~r.·_ . .f.• ... ·~ ..... ' 

........ DA.TE'' 

~ I·· 1--- · 1····1i 

CANNON 

CONNECTOR A 
PIN NO. 

WIRE COLOR 

B 

REM&JC-MATE 1 If UHG 

CONNECTOR £ 1· WIRE COLOR 

PIN NO. 0 

~ I RED L I 11-
15 I / Bulc:i:: ! B 

lfusea 
CONNECTOR E 

P'IN NO. 
NOTES 

AIUA. (NOTE 1) 
-----
5TS Rlt"l1T 

t 8NO 

2 ..._ARPDT 

"' GHD 
ll7__ ~HITE""_ . I " - I - ~ .. 

------

CONNECTOR~ 
PIN NO, 

WIRE COLOR I CONNECTOR£ 
8 PIN NO. 

if llMd I if Uffd 
WIRE COLOR CONNECTOR E 

0 PIN NO. 

NOTES 

I OAIV& 11.l!iHT 

3 GNO 

hs_e__ - -· -~~i::t---·~ -
~---- ~f:~;.q-1---~.!. I I - -·· ~'""' I ·-------1------1------+------+-------i 

f=~~~= ==-·-$ ______ ------4 _____ :~~-----4 -+----~----·-4-------1 .. ~~ .. •~:r. Ct 
't GHO 

i~--- ~·/a1.11c:.cl- -~- ---- ----1------ ,. -·· 

J==~;;--- BROw~l:11ck :_ ~ - . - - - ----- ; Dirr':;~~ (2_ ---
---t--

--· 

·-- ·---4--- ----t 

t=: :: _ YEUO/.LAC~: ·- ~- :-~ ~---~~-~~ :.- ~~=~= =-~~~~ __ 
, -~= .. !0AAHIO%LllCKi- - ~-- -- ---- ---- -- ~-~!":~O('t) --- - -- -·-- ----·--·--~--- -----'. -~== ------ ·-·- ----- ---- ·-· +---------ir--------1 

2+ ' 7Reo · te a c;,,.o 
~ 23_~_._!G_"£~N_L_~~-=~~---~~= :-~~--~~~ ---=~~- _e-~T.;a1~_i_~) -··~-·- =~ --1---=-:~ ~- --- - --

; ::"/ .. ~ ·~ - !- -= T _-Ti:~:-=: .. , ::_:-- -:_-:_~~r-=-1---

.__ 

:= '.~,~;;:0 : ~ L- ____ ;· ~~----l~-~i:i:;;ca~ -; --~-~- ------~ ~ _ ~~---==f ___ _ 
• i I -·; H . ----- -- ! H ·t- -_ ---~-- -t-- --- ---

_ _J 

' ',~ --- } ;::~:e" '. . ----~€~~~~-;;~:~::- ·-- -H 1 H. ~---~ -~ :~--1-=-~--==-t -"I 
·· · - ·· 4 · -· · . ·· -- --- - --- · -1 - - ---+ ---- -~------=r= I 
!~::_;.~~:~;=;::;~;;l_: __ -~-. __ 1=:_~-~-=--- --~-.- -- -1~~:~-----=_:~r _=:: 3~---- H:_ ___. 

NOTES 

1 - ALPHA ( BELDEN USE THE SAME PAIR COLORING BUT NUMBER DIFFERENT. 

WIRE AS ABOVE ANO IGNORE BELDEN GUIOE. 

2-WIRE ABOllE,USING ASSY NOTES ON OWG tPTR-10 AS REF. GUIDES. 

COMPUTER SYSTEMS DIVISION 
IOLT. BERANEK I NEWMAN INC. 
CAMBRIOGE. MASS. 021JI 

¥• 

REY 

I . t ·--. -- -· 
A J~ 



! ! 1 7'.:f 
i i ----------, i : 
• . • I • 
• II I II 
I CAIL& I c ... u I I 
' T I T • I I • 

• ------- -- I A 
L-- _I 

SYM AIM PART DESCRIPTION MANUFACTURER P.\RT NUlo\8ER 
A 8 Fl-1.E CO""I JIM a+t6 - 0001 (II ""l 

8 (it) 4PR Tlol.FLAT CABLE WOVEN CABl.E T4TP1107 Ul.1111l'I 

c f FEMALE CO"li 3M. il+IS -0001 

( CllllD EDG.I conn) 

ASSEMBLY NOTES 

... USIN'9 STAMP (s,o-oooa.l 4 STAMP_PAD (~0-0001>) ...... AK (ONPIN 

llNO Ol'CONN)AS 5HOWN11.11TNWHIT• INK ('$CO-OOO'f) 

t THIS CA81.E ASSE"IBLY IS ""'OE UP OF (8) 11416 Cl:INMECTORS 

FEEOIN& '"'TO ftl 3415 CONNECTOR 

2 ADO STRAIN REL•EF ON 3415 C'O'llNECTOR P&R SAN-11t 

3 C48LE TYPE (SIN "Tt> BE M"'lllCl!D ON STRA1"' ~ELIEF WITH 

1NDEL18L£ FE1.T-T1P Pe111 (Bl.IC) 

CABLE LENGTH 

TYPE B 0 NOTES 

<•l -A 2-5 FT BLE 6 RUNS P£R CAE 

.... 

BBN NO 
it07 

208 

53 

r -
r1'l"1-~=- ~;:;-

PIN NU .. BU~·ING ( ASSEMBLY DETAILS 

== = cQIC _ UNll l&D PAIR) 

\IHEPIAT5 
TD?AL 8 

(SH NOTC!) 

CABLE FUNCTION 

-""'" 
8416 WIRIN&(~P) 

to 
It 

11 

•• 
IS 

o---:--r-£ :rutllPli R 

( VllW FllO"I woRE·) 
CONIC£C'll>R SIDE 

I :"I :ril COMPUTER SYSTEMS DIVISION .·:. =-- ~-;-.:..-.:-INC. . . 
.. Otl A ML~/MMR ('-8) - Dl\F f',.,. TITIA CABLE ASSEMBLY .. 

. · ! .. ' - DETAILS.; . ' -: 
TO c. R L.0 . ICHECKU .,f~ •t,, C:USTOA::R/NOJHO NO. '. - :rEV 
to E . ' . 11F1'- "• HSNIMP JRLD":' 10 A . 

.......... _.:. ...... , ......... o.WL: ...... .:., __ - - -· - 1·. -- • ..... .. - ... . - ,_ ~ ...... -. 

_, .. --.. ,·~ 



~ 

14fi 

lco-ECTOR ~ 
Piil 110. 

t6 

15 
f4 
Ii 
n 
II 
IQ 

'I ---,. 
----

~_____!! •• » 

• ' .r ~>· .... 

. ' 

!!!..! ....... 
WIRE COLOR_, CONNECTOR£ 

,!_ Piil 110. 

WIRE COLOR 

.Q 
BRoWl'I I f 

WMITI: I 2 
RED I ll 

WHITE I 4 

ORANGl f 5 

WHIT£ • h :iu ... PER H.C. 

P" 

I 

r- -: 

.. ..... 
CONNECTOR E 

Piii NO. 

'"'"!"" '~, •. .., .... .·::.,_r 

rffl~i.l 
•• -<l 

!!!! 
COttNECTOR ! WIRE COLOR 

PIN 110. !. 

!.!!..! .. .... I If ..... 
CONNECTOR£ WIRE COLOR CONNECTOR E I NOTES 

Piil 110. ~ Piil 110 • ,. 811.oWN- 'l.S ti C.LK+ 

ts WMl't&. a• u CLK-,. •ED 21 ar DA'T+ 

11 WIUTf. a. u OAT-

ti °""NGE aq 11 i.o+ 
ft WHITl 30 n GO-
to ~:iu,.1'11' 
q 

fG;----1 
p 
t--9ROWtl 

N.c. 

I !5'1 ~ COMPUTER SYSTEMS DIVISION 

• I • 111 =..:::,-:~ "':: INC. 

C48LE RUN- LIST 

iDWG-llO. lliEY 
IRLD·I A_ 
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! I 
,.,,,,.. 

ri 
/ 

CA•LI 

~··~ 

~.I 

/ 

(.if used) 

D· 

I 

/1191 "'ITll \ 
\,f'TTV CAllLE/ 

CABLE 

(if utod) 

E ...., 

r .. - ... 
c 
0 
N 

I N 

' f c 
T 
0 
~ 

---·-.:--. ·---r-- ·----·-- - -- ---·-· -··-
SYM AM'T PART DESCRIPTION . MA~U,ACTURER PART NU~&ER BBN NO 
A t 1DPt11 l/o COO.fl . CANNo-i. ---rizj;.,11,:··;·;o , 2011 
- -- m--®'®·-;.w;..1L:•at1- •,.cu,-~ Ctc ~ -rno-1 - - - ---

-At 20 <ilMl'-Plft.-, J<llO\ACt-;- -· CA•.,,.loN: . _ :_010°7.stz- otl -_- __ 21~-' 81(•) ICOllD,ZIAWQ.CMLE ' Bl!LDl!'N ! 144!1 COP-.u111) 212 : 
. - . -·--- - ····--·-·--- -- .. • ---- ···---1 

C t COtOI. MAl.E CllNNON/CINCH DB·Z'llP ' 351 : 

--~ ~ t ... 8CllW•LATC:H SOCKn _ ; ':AH.NON / ClllCH D· 1!0418 - 2 :_ _+2_(] 

r·Ct·~l t--r' CON~lLCTO-~H-=D--·; CllNN:_/C:INCH ~-i D8•20qU --~----~'-~: 
h I ---.- .. ---~ , et , 1 TIE·lllllAP NAME TA& : PAl'IDUIT PLJ< IM• CP 366 : 
I a'2 r t I TIMJllAP NAMl TAa 'I PANOUIT I PLF' IM- C:P - -----i--3"ii=1 

- ' 

t 

4 
5 

G 

ASSEMBLY NOTES 

C~MP--..liis. (@ WITH Cll""°t:" __ ~o ~RIM_':~R-. -~ 
CABLE TYPE ! S/N 10 BC MAHl'O 0>1 ~ WITH lMl)E! 

AT Cl- 4" l'llCE oF Willi ON Ml. UMUHD Pll'IS, USE M 

WRAP ~TAPE CABLE AT© AS REcNORtD. FOR ,STR 

CT•UBC 
.. __ 3 

iii:~ ~~-L~~i!..!!!i._<_!_L_& ~ 
~'!!__!'~·WRA~ OR_~C!..._1!~1Di STRAHi Rt'LlliF 
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