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LOCATING UNIPOLAR CPD POINTS

AD "0" FOR UNIPOLAR
io | RO*

4 7 4;
6 6

a | RI5
0 4 

o|4
~— ]

3. Wis |

(Y)} 2 (y)|? :
1 | 1

\ 0 ‘0 __ .

P NIP NIP NIP N PoniP NP nip on
0 2 4 6 1 3 5 7

XY / \ /

COLUMN (z) COLUMN (z)

EVEN COLUMN NUMBER-LEFT T. S. ODD COLUMN NUMBER-_RIGHT T. S.

LOCATING BIPOLAR CPD POINTS

“1 FOR BIPOLARrt 
RT*

2 | 6
T *

R| 1 | 1! R 5
l .

0; oO | Ola
Wi 3 ! _ Wig

(yy) 2 ty) | 6
1 5

\ 0 4
. | ' T T

P NIP NIP NIP OW P oN ° N|P oN | PON

1 3 5 7 1 3 | 5 7
XK. / \ / i

COLUMN (2) COLUMN (z)

ROWS 0 TO 3—LEFT T. S. ROWS 4 TO 7— RIGHT T. Ss.

* THE LAST DIGIT OF THE T. S. NUMBER IS THE GROUP (X) NUMBER.
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UNIPOLAR AND BIPOLAR CPD OPTIONS

SEVERAL SERVICE INTERRUPTIONS HAVE BEEN CAUSED WHEN CHANGING THE TYPES OF

ASSIGNMENTS ON CPD FRAMES. THE ATTACHED SKETCH AND ASSOCIATED NOTES SHOULD

HELP CLARIFY ENGINEERING NOTES 57A THRU 570, MANUFACTURING NOTES 5 & 14,

AND TABLE C ON J1A034B-1.

PARTICULAR ATTENTION SHOULD BE PAID TO NOTE 7 ON THE ATTACHED SKETCH. THE

BULK OF THE SERVICE INTERRUPTIONS HAVE BEEN CAUSED BY INSERTING PACKS

(BIPOLAR-UNIPOLAR) IN PACK POSITIONS 2-32 OF THE EVEN OR ODD CPD WHICH ARE

NOT COMPATIBLE WITH THE WIRING (HG-HP} ON THE ASSOCIATED MOUNTING PLATE.

EVEN CPD JTAG34B1 OD CPD

2 16118 32134 agi] 2 16118 . 32] 34 43]
| € | HP WRG | |

15

| | ¢ ; ; c
| tC

c Ht WRG

| | | |

| — | [-—
c RT WRG *

| | | _
uN c

| ! | |
c | HL WRG | * |

9 c Cc

J i

| | }
C FR WRG C

. | | | _

| | | |
| | | |

c Hd WRG c
| | | |

5 C c

| | | |
if | | T

€ HA WRG c

| | | —_
3

| | | |
I If | ]

c c
HG WRG

| i | -_

' l |
\ / f yL \ / /

UNIPOLAR = \__ UNIPOLAR \

BIPOLAR BIPOLAR

C - CONNECTED BY SHOP

BIPOLAR MULTIPLE FURNISHED PER L-D (J1A034B-1)
* - NOT CONNECTED BY SHOP

HG THRU HP WRG (LOCAL CABLES) FURNISHED SEPARATELY ON OLDER FRS PER L-A.

CKT PACK POSITIONS 34-48 CAN ONLY BE BIPOLAR (L-2).

A GIVEN MTG PLATE MUST BE ALL UNIPOLAR IN CKT PACK POSITIONS 2-32 OR ALL

BIPOLAR IN CKT PACK POSITIONS 78-32 (2-16 VACANT).

HG-HP WRG (LOCAL CABLES) SHOULD NCT BE REMOVED. THEY SHOULD ONLY BE CONNECTED

(BIPOLAR) OR DISCONNECTED (UNIPOLAR} IN THE ODD CPD.

HG-HP WRG SHOULD BE CONNECTED OR DISCONNECTED BEFORE ASSIGNMENTS ARE WIRED

AND WITH NO CKT PACKS INSERTED ON THE ASSOCIATED MTG PLATE (CKT PACK

POSITIONS 2-32 MUST BE VACANT).DO NOT REMOVE PACKS FROM POS 34-48.
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TYPE 8 CMT FRAME
SD-1A401

_$SD

I

at (go-|_¥ BUS NO EQUIPMENT
pos|76 SSD CONTROLERS MOUNTED

oq v TICS 4-7 ARE
g| $sd PTS SERVED FROM

5 | 000-671 EXTERNAL PTS

4 SD-1A404 OF A CMT FRAME
Ticl 3 | '

2 SSD PTS

1 672-991

9 4

Xv 0 1 1 ,

BAY

TYPE "B" CMT FRAME {J1A088B)

THIS FRAME ACCEPTS ONLY 5 TYPES OF PIMTS.

A. 2-WAY TRK MF4-W (LOCAL) SD-1A236-05

2-WAY TRK DP4-W (LOCAL) SD-1A237-05

LONG HAUL FX TRK SD-1A415-05

FX TRK SD-1A416-05

2-WAY TRK DP SD-1A163-65

ALL TICS WILL BE JIAQBSEEC PER SD-1A404.

m
o
o
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TYPE C CMT FRAME

OPTIONAL

$D-1A402

S0-1A401 SSD EXTERNAL

ssD OUTPUTS ONLY

nr {a0 Wq— BUS —g] SSD CONTROLERS
SSD CONTROLERS[ PTs o90-991 1 OPTIONAL

POS| 76
SD-1A452

@ ; SECOND
6 SSD | STAGE
5 oon-s91 MATRIX
4 - (MG7)TIC] 5 ‘
2
'

9 | 4

a G L fi

BAY

TYPE "C" CMT FRAME (J1AQ88C)

Issue 1

August,

THIS FRAME IS MANUFACTURED PER JOB REQUIREMENTS FOR ANY TYPE OF PIMT.

SD NO.

$0-1A236-05

237-05

163-05

415-05

416-05

$0-1A172-05

$0-1A311-05

$B-1A168-05

$0-1A245-05

248-05

283-05

SD-1A284-05

$0-1A177-05

239-05

319-05

SD-1A16S-05

221-05

222-05

223-05

224-05

SD-1A220-05

321-05

$0~1C650-01

PIMT

2-WAY TRK MF4-W (TOLL OR LOCAL)

2-WAY TRK DP4-W (TOLL OR LOCAL)

2-WAY TRK OP

LONG HAUL FX TRK

2-WAY TRK DP

CDPR

CAMA INC TAK SXS

RING 1 AND 2 PRY

ATND TFRK 2-W

ATNOD TRK 4-W

ATND LOOP

3 PORT CONF

VERIF REQ AND INCPT

OP RPTR

LINE ACCESS TRK

OGT 3CL SWBO (DIST @LNG)

AUD. RING & REC ANN

PS-PARTIAL OIAL HOLD

OGT TRK TO 3C/3CL sweo

INC FRK FROM 3C/3CL SWBD

INC SXS TRK

INC TRK FROM TRAFFIC SVC POS #1

TT DET

3982

Tic "J" NO. TIC $0 NO.

J1AQ88EC SD-1A404

J TA088EK SD-1A407

JTAG8BEL $O0- 14408

J1A088EN SD-~-1A409

J1AQ88EP S$O0-1A410

J1A08BER SD~1A411

J1A088ES SO-1A412

J1AG88EN SD-1A413

J1A088ET SD-1A414

J89338C SO-1€650
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MG7 CIRCUIT PACK
SYMBOL, TERMINALS, AND TERMINAL DESIGNATIONS

SYMBOL .

N PULSE (PS) LD FOR HIGHER 16 PTS ~ PSBN $000 — ‘
© PULSE (PS) LD FOR HIGHER 16 PTS —_"~] PsBQ $100 F—

M PULSE (PS) LD FOR LOWER 16 PTS) —="—4 PSAN soos |

Q PULSE (PS) LD FOR LOWER 16 PTS aT] Psaa sto pa

N SELECTS 8 EVEN PTS IN LOWER SET ————4 ISSAN 5007

@ SELECTS 8 EVEN PTS IN LOWER SET an 18840 $103 7
N SELECTS 8 ODO PTS iN LOWER SET ma 1954N 009 2

@ SELECTS 8 ODD PTS IN LOWER SET 19540 $109

N SELECTS 8 EVEN PTS IN HIGH SET 310} isan $002 --208—
@ SELECTS 8 EVEN PTS IN HIGH SET ue 18SBQ $102 a
N SELECTS 8 ODD PTS IN HIGH SET 4 19SBN Od

@ SELECTS 8 ODD PTS IN HIGH SET O10 | i9saa $159 +208
U2} oo $003 --204_
312] 9; 132 $103 FO

N SELECTS FIRST EVES OR ODD PT ara VON SECOND $011 _
@ SELECTS FIRST EVEN OR ODD PT ae YO? eae | SIE

N SELECTS SECOND EVEN OR ODD PT —=—4 VIN cigcusy S004

@ SELECTS SECOND EVEN OR ODD PT ~——— v10 steep

N SELECT$ THIRD EVEN OR ODD PT Ors VIN MG7 $012 Taos

G@ SELECTS THIRD EVEN OR ODD PT ¥2Q 5112]

W SELECTS FOURTH EVEN OR ODO PT —22—~| van soos 23
Q SELECTS FOURTH EVEN OR ODD PT —~H4 v3 $105 Fe
N SELECTS FIFTH EVEN OR ODD PT s VAN $013
O SELECTS FIFTH EVEN OR ODD PT nan] 4a $113

N SELECTS SIXTH EVEN OR ODD PT eT YS $006 [-.

O SELECTS SIXTH EVEN OR ODD PT — 4 vse 5106

NH SELECTS SEVENTH EVEN OR ODD PT VéN $014 er
@ SELECTS SEVENTH EVEN OR ODD PT ———J vsQ S14

M SELECTS EIGHTH EVEN OR ODD PT a VIN 5007 a
@ SELECTS EIGHTH EVEN OR ODD PT ~— ~~] v7q $107 fo

, SCRN Sots

O14 sera s115 FS
2

GRD

33
=m

NOTE: /
N - NORMAL CONTROLLER LEAD .

Q — QUARANTINE (CROSS-FIRE) CONTROLLER LEAD $000 THRU $007
A LOWER NUMBERED 16 PT LEAD EVEN NUMBER POINTS. | ceep

6 - HIGHER NUMBERED 16 PT LEAD $100 THRU S107 16 PT OUTPUTS

ODD NUMBERED POINTS.

SOOB THRU $015

EVEN NUMBERED POINTS,

HIGHER NUMBERED

$108 THRU $115 16 PT OUTPUTS

ODD NUMBERED POINTS. J
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CROSS-CONNECTIONS TO CIRCUITS

2W OW OOWOW

@6@ ¢6¢0¢ 690 e

Pa ee fz fe

LEAD DESIG| TRK TERM MOD TRK DWG DESTINATION

() R2 R (RAL) T1A221-15 TO TONE CIRCUIT OR

( ) T2 T (RA1) T1A222-15 RECORDED ANN CKT

( ) R2 GB T1A224-15 TO GROUP BUSY LAMP,

{ ) T2 G TONE AND REG CKT

( ) R4 R (RAO) T1A221-15 TO TONE CIRCUIT OR

() 74 T (RAO) T1A222-15 RECORDED ANN CKT

() R4 RT T1A223-15 TO TRUNK, JACK LAMP

() T4 TT T1A224-15 AND KEY CIRCUIT

( ) R4 R T1A169-15 TO TRANSMISSION AND

() 74 T SIGNALLING FACILITIES

() R5 R (ARO) T1A221-15 TO TONE CIRCUIT

() 75 T (ARO) (TONE DISTRIBUTION)

( ) RS LR T1A223-15 TO MULT LAMP RELAY CKT

( ) R5 LS T1A224-15 TO IDLE INDICATING

( ) 15 LG LAMP CIRCUIT

( ) R3 R (AR1) T1A221~15 TO TONE CIRCUIT

() 73 T (AR1) (TONE DISTRIBUTION)

REFERENCE - TIA413
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PERIPHERAL BUS

CONNECTORIZED CABLE LOCATION rOO€-77-08|OOT-77-08|LE-zEOTL-77-08|OTE-77-08|TE-7ZOLT-t7-08;OTE-T7-08€c-91
“OTT~O7-08|OTE-07-08|ST-80OTT-6£-08|OTE-6¢€-08|40-00LNONISLId
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COMBINED MISCELLANEOUS TRUNK FRAME

ENABLE LEAD INPUT LOCATION

SYNC POINT LOCATION

ENABLE INPUT PIN COLOR SYNC POINT CKT cPD

OOP 80-24-311 BL1W 80-24-308 SC 0

OON -211 BL2W sc 0
10P ~312 BL1W -307 SC 1

10N ~212 BL2W Sc 1

OOP -313 OR1W ~306 RIGHT 0

OON ~213 OR2W SSD 0

10P -314 OR1W -305 BAY 1 1

10N -214 OR2W BAY 1 1

OOP ~315 GR1W -304 LEFT 0
OON -215 GR2W SSD 0

10P -316 GRIW -303 BAY 0 1

10N -216 GR2W BAY 0 1
- -317 BR1W -302 - -

- -217 BR2W - -

- -318 = BRIW -301 - =

- -218 BR2W - -

ENABLE INPUT PIN COLOR SYNC POINT CKT cPD

O1P 80-43-311 BL1W 80-43-308 s¢ 1

O1N -211 BL2W sc 1
11P -312 BL1W -307 sc 0
11N -212 BL2W SC 0
O1P ~313 OR1W - 306 RIGHT 1
O1N -213 OR2W SSD 1

11P ~314 OR1W -305 BAY 1 0

11N -214 “OR2W BAY 1 0

01P -315 GR1W -304 LEFT 1
O1N -215 GR2W SSD 1

11P ~316 GR1W -303 BAY 0 0

LIN -216 GR2W BAY 0 0

- -317 BR1W -302 - -

- -217 BR2W - -

- -318 BRIW -301 - -

- -218 BR2W - -
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LOCATION OF CMT SSD POINTS

CONTROLLER 0 CONTROLLER 1

SD PHY PTS SD PHY PTS

LOC LOC LOC LOC

02-07 176-07 000-031 02-37 176-37 512-543

09 09 032-063 39 -39 544-575

10 10 064-095 40 -40 576~607

12 12 096-127 42 -42 608-639

15 15 128-159 45 ~45 640-671

16 16 160-191 46 -46 672-703

18 18 192-223 48 -48 704-735

19 19 224-255 49 -49 736-767

22 22 256-287 52 -52 768-799

24 24 288-319 54 -54 500-831

25 25 320-351 55 -55 832-863

27 27 352-383 57 -57 864-875

30 30 384-415 ; 60 ~60 896-927

31 31 416-447 61 -61 928-959

C” -33 176-33 448-479 02-63 176-63 960-991
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COMBINED MISCELLANEOUS TRUNK FRAME

SD 1A401 - Basic SSD

SD 1A402 - Optional SSD

READOUT LOOP CABLE RULES

1. If the number of rows (MG CP's) is even on a TIC, the

paddleboard is plugged into the other quadrant from where

the cable is started.

2. If there is an odd number of rows (MG CP's) on a TIC, the

paddieboard is plugged into the same quadrant from where

the cable is started.

EXAMPLE OF READOUT LOOP CABLING

r CMT FR +

f- \

O76) Oost# peattia® OPTIONAL SSD
1

7 = atwaysToJ4,J3 [Lei| abways To 44, 43

6 o_o 3. MG CPS (RULE 2)

5} LOSS) 1 Mo cr cruce 2)

4 | (CSET 2Mo ces (RULE 1)

3 | LOSS 2 MG CPS (RULE 1)

2 | —Ste— 3G CPS (RULE 2)

i reo 3 MG CPS (RULE 2)

0 | Lae| 2. MG CPS (RULE 1)

FUSING FUSING

\V_---—— BAY 0 /\ BAY } ——__/
Tic
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TIC VERTICAL FILES

OPTIONxX

MG7 CPs

ofij2i3la]s]6]7 819] 10] 11/12/13}14] 15

$02.35 ————->

4

wp;

oe bi
ae 02-36 om |S o—— 02-36 ——om

LIN WOT LL
(3) 5

OPTION Y \

\ MG7 CPs

olil2iatals i sl7 a] 9 liefiif12ii3]1alis

02-35 ———___—__

m TUS.

oa ati

02-33 ——om S(Sis me 02-36

i Z ae LY ||

Each VF requires 5 points (5 MLRs).

16 VFs in TIC = 80 pts.

Each MG7 CP provides 32 pts.

Examples of VF to MG7 CP association:

Option ¥

1. 02-33 (32 pts.) services VFOQ0-05 plus 2 pts. in VF 06.

2. 02-35 (32 pts.) services 3 pts. in VF 06, VFO7-11, 4 pts. in VF 12.

3. 02-36 (32 pts.) services | pt. in VF 12, VF 13-15, and donates 16 pts.
to next TIC-VFOQ-02 and 1 pt. in VFO3.

OptionX

3. Preceding TIC MG7 at 02-36 services VFQ0-02 plus | pt. in ¥F03.

& 02-35 (32 pts.) services 4 pts. in VF03, VF04-08, pius 3 pts. in VF 09.
5. 02-06 (32 pts.) services 2 pts. in VFO9 and VF 10-15.

“a
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SD-1A401 SD- 14402"

PorNt CKT 0 CKT 1 CKT 0 CKT 1 re
80-06 | 80-06 80-07 | 80-47 FB698

oF 80-12 | 80-53 80-13 | 80-40 FA1810

80-04 | 80-61 | 80-05 | 80-48 FC666

80-10 | 80-55 80-11 | 80-42 FB592

76-09 | 76-45 80-24 | 80-31 FC664

FSO | 76-03 | 76-50 80-18 | 80-39 FC664

76-04 | 76-49 80-19 | 80-38 FC665

| 76-07 | 76-46 80-22 | 80-35 FC661

FS1 | 80-04 ; 80-61 80-05 | 80-48 FC666

80-12 | 80-53 80-13 | 80-40 FA1810

76-09 | 76-45 80-24 | 80-31 FC664

PDO 76-03 | 76-50 80-18 { 80-39 FC665

80-06 | 80-60 80-07 | 80-47 FB698

76-07 | 76-46 80-22 | 80-35 FC661

80-04 | 80-61 80-05 | 80-48 FC666

80-06 | 80-60 80-07 | 80-47 FB698

PD] | 76-03 | 76-50 80-18 | 80-39 FC665

76-09 | 76-45 80-24 | 80-31 | FC664

76-04 | 76-49 80-19 | 80-38 FC665

* Supplementary signal distributor (SSD) located

in Bay 1
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Section 3

MISCELLANEOUS TRUNK (MT) /UNIVERSAL TRUNK (UT)

(J1A033C/J1A032A)

CONTENTS

Subject Pagerage

Repetitive Orders to Operate and Release A and

C Relays on TAT 1 (Generic 1E6/1AE6) 1

Signal Distributor Error Patterns 2

Identifying MT or UT Scan Point - Example of 3

Scanner Error Patterns 4

Test 1, Scanner Answer BUS Active State with

Maintenance Bit AD16 Set to 1 5

Test 2A, Scanner Answer BUS Quienscent State

with Invalid Address 5

Test 2B, Scanner Enable/Enable Verify

Operation Word 2, Bit 22 5

Test 3, Scanner Address Parity Operations

Using Invalid Address 6

Test 4, Scanner Row Readout and Answer

Operations - Phases 1 through 4 6

Analyze ppppppp (2-Wire, No. 1 ESS) 10

Signal Distribution Lead Selection Chart 11

Equipment Location of Universal Circuit Number 12

Supporting Documentation

MISCELLANEOUS TRUNK

SD-1A129 TLM- 1A301

CD-1A129 ED-1A217-15

ED- 1A217-13 CD- 1A301

or or

J1A033F J1A033R =ED-1A217-23

SD-1A129 or

CD-1A129 J1A033S ED-1A217-24

ED- 1A217-13 or

ED-1A217-14 JIAQ33T ED-1A217-25

or . or

J1A033E J1A033U = ED- 1A217-30

SD-1A247 or

CD-1A247 J1A033V. = ED- 1A217-31

TLM- 1A247 or

ED-1A217-12 J1A033W ED-1A217-26

SD-1A119 Pheripheral Unit BUS or

SD-1A129 Miscellaneous CKT J1A033X ED-1A217-27

TLM-1A119 Pheripheral Unit BUS or

PK-1A028 Remreed NTWK Raw Data Doc

or

J1A033G

SD- 14301

PK-1A059 AIOD CKT Raw Data
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MISCELLANEOUS TRUNK (Contd)

J1A033H

or

J1A033J

or

J1A033K

or

J1A033L

or

J1A033M

or

J1A033N

or

J1A033P

or

J1A033Y

or

J1A033Z

UNIVERSAL

PD-1A028

PK- 1A028

TLM- 1A216

CD-1A216

SD-1A216

CD-1A247

SD-1A247

CD-1A113

ED- 1A217-16

ED- 1A217-17

ED-1A217-18

ED-1A217-19

ED- 1A217-20

ED-1A217-21

ED- 1A217-22

ED- 1A217-28

ED-1A217-29

TRUNK

SD-1A113

CD-1A127

SD-1A127

CD-1Ai28

SD-1A128

PF-1A028

Issue 1

August,

TOP - 231-051-001

Following documents are for MT and UT:
SD-1A341 Miscellaneous Circuit
CD-1A341 Miscellaneous Circuit
BSP - 820-031-150

1982
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Analyze ppppppp as follows: for 2-wire No.

Issue 1

August, 1982

1 ESS

Note; If bit position 0 and 1 = 11, then it is an EXTERNAL SD point (MT)
{see example b).

Bit position= llliol9 lg 7 6 st4 3lati o
14] b> 1 HMP-1 |vF ideclr 00=A relay
1] lal | ik |e Ol = B relay

Py iy | jt|i 19 = C relay
0 = operate 0 = bay 0 a 11 = EXTERNAL SD point.

[? = release 0 = bay 21 y (see example b).
(a) EXAMPLE : Internal SD point

Ppppppp = 000271

1
00 0101010 1 0 E41 11010/

IAlA/ i ATA

| | B relay
ckt = 0

VF = 3

HMP = 6(5+1)

Bay = 0

Relay failed to operate

(b) EXTERNAL SD point

bit position 11 10] 9 | 8 7 6 5 4 3 2 | 1,0
t | b | EXTERNAL SD l if will be ll

0 = operate a Point indicating
1 = release y external SD

To determine SD point: convert binary bits 2 through 8 to octal, convert octal

to decimal for SD point for bay "0", if bay is 1, add 128 to decimal! number for
SD point. SD points 000 through 127 appear on bay 0 and SD points 128 through
259 appear on bay 2.

Use the 1201 form (MT Frame Assignments) to locate the TNN. Use office base T
drawing to locate signal distributor points.

(c} EXAMPLE:

EXTERNAL SD point

ppppppp = 1657 |

ololilr aoa 02ah1

0.153

10.107 |
SD point=107

bay 2

relay did not operate

| External SD point

If bay was 1 the SD point

would have been 235
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ADDRESS

REGISTER | GROUP are FUNCTION RELAYS FUNCTION
RELAYS

{ a | ga—a5. | SPR RAXO-7 FOR Z LIMITS TINE + 24V RLS PULSE.
08-15 SELECTION R/LCO PREVENTS OPRA OF Mi ON

Lia 3 g- 7 | OPR R/LYO-? FOR Y 
RLS PULSE

00-07 - aes FoR W R/LSO BY THEIR OPR TIMES, PREVENT

L/R o | 20-23 |seLectioN, IF BIT 27 DETECTOR CKT FROM OPR OW
20-23 tT SELECT MTC RELAYS R/LSR NOISE IN EARLY PART OF CYCLE

18 (UPPER) | SELECT QUARTERS OF

L/R MATRIX FIELD MAINTENANCE
e9 t - 19) 18) 1/4'S RELAYS FUNCTION

(LOWER) 19) “G17 [UPPER

1} 0 | LOWER LTA TEST POINT ACCESS MODE
SELECT OPR OR ALS

UR 18 {OPR) | FOR ML RELAYS Lee RLS MTC RELAYS, RETURN LEFT
is-iz | - 17118 CONTROLLER TO NORMAL MODE

(RLS) 17 on as La QUARATINE MODE

SELECT CONTROLLER GIVES CONTROL OF LW, LX & LY

Lik 4 24 (LH) 95) 24 tera RELAYS TQ RIGHT CONT.
24-25 {RH) 25 a LEFT COMBINE CONTACT MATRIX TO

ij a —_ LOPT RIGHT CONT.
FOLLOWS LO RELAY

L/R 1 26 (NORM}) 7 26 ORDER
26-27 i" 01 NORM

(MAINT) 27) —[“Wie CONTROLLER
RESET FUNCTION

CONTACT SLAVES MULTIPLE RELAYS
MATRIX oF CONTACTS OPR WHEN LEFT CONT. MTC RELAY

|__ RELAYS RPN OPRN SENSED. RESETS RIGHT
LXO-7 Log-15 X SELECTION CONTROL

LYO-7 ipo-07 t ae OPR AFTER SUCCESSFUL ML
* L29 RELAY ACTION, RESETS LEFT

SELECT NTC RELAY CONTROLLER
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ENABLE AND SYNC POINT LOCATION

ENABLE INPUT PIN COLOR SYNC POINT CKT CPD

ooP 080-41-101 BL1W 080~-39-308 SC 0

OON -001 BL2W SC 0

LIP ~102 OR1W 180-39-307 SC 0

11N ~002 OR2W SC 0

OOP -103 GR1W 080-39-306 RSD 0

OON -003 GReW RSD 0

L1P -104 BR1W 180-39-305 RSD 4)

11N -004 BR2W RSD 0

OOP -105 SLIW 080~-39-304 LSD 0

OON -005 SL2W LSD 0

11P -106 BLiR 180-39-303 LSD 0

11N -006 BL2R LSD 0

ooP

OON

11P

1iN

ENABLE INPUT PIN COLOR SYNC POINT CKT cPD

01P 180-41-101 BL1W 180-39-308 sc 1

O1N -001 BL2W SC 1

10P -102 OR1W 080~ 39-307 SC 1

ION -002 OR2W SC 1

O1P -103 GR1W 180-39-306 RSD 1

O1N -003 GR2W RSD 1

10P -104 BR1W 080-39-305 RSD 1

10N ~004 BR2W RSD 1

O1P -105 SL1W 180-39-304 LSD 1

O1N -005 SL2W LSD 1

10P -106 BL1R 080-39-303 LSD 1

10N ~006 BL2R LSD 1
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EXTERNAL SSD POINT TERMINAL STRIP LOCATION

7
2
-
0
1

H
M
P
 
1
6

5
4
-
4
4

H
M
P
 
1
2

q (355 TYPE) TS LOCATION

G64 | 096 192

G65 | G97 193

066 | 098 194

S
o
l
a
t
s

O
/
9
/
S
1
S
H
 3
55
 
TS
 
PC
H

067 | 099 195

211 068 | 100 196

213 069 | 101 197

215 070 | 102 198

217 O71 | 103 199
218

018
202 0721 104 200

073} 105 201

G74 | 106 202

075 | 107 203

076 | 108 204

013 O77 {| 109 205
211

014 078 |! 1106 206
208 011

015 079; 111 207
008

016 080} 112 208

Ol7 081 { 113 209

018 082} 114 210

019 083 | 115 211

020 084 | 116 148 180 212

021 085; 117 149 181 213

t
e
e
 
t
 
t
e
e
 
e
 
e
e
e
 
e
 

te
 
t
e
e
e

201
022 086; 118 150 182 214

P
e
 
e
e
 

e
e
 

ee

001
023 087 | i119 L51 183 215

024 088 ; 120 152 184 216

025 089} 121 153 185 217

026 090} 122 154 186 218

027 091 | 123 155 187 219:
FRONT VIEW

028 092; 124 156 188 220
355 TYPE TS

029 0934 125 157 189 221

030 094 { 126 158 190 222

031 095] 127 159 191 223 255

SD POINTS

MG 2 PACK LOCATIONS

POINTS MTG PLATE

000-015 ,128-143 14

016-031 , 144-159 22

032-047, 160-175 30

048-063 ,176-191 38

064-079 ,192-207 46

050-095, 208-223 54

096-111,224-439 |. 64

112-127 , 240-255 jz,
ae
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CONVERSION OF PHYSICAL LOCATION
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OPTION (ORDER RATE = 300 MS)
CONTROLLER (0 OR 1)

MEMBER NUMBER PU TRANSLATOR AND ENABLE ROUTE

FRAME TYPE \\ PU ADDRESS BUS BITS\ y 9-9 35——23°
NET-ONE-aaa bbc d e ffffffff gggggege hhhhhhhh

lebea DATA FIELDS >|

PU TRANSLATOR AND ENABLE ROUTE

PU TRANSLATOR ENABLE ROUTE VARIABLE

CONTROLLER | PU BUS| cpp] ffffffff

Short Binary — Word 0 0 Q | 00000007

0 ] ] 00042000

] -0 l 00002000

] H 0 | 00040000

Long Binary -— Word 0 0 0 00000200

0 i l 00042200

] 0 ] 00002200

l ] O | 00040200

USD or SSD 0 0 0 | 00001400

0 i l 00043400

] 0 l 00003400

1 1 0 | 00041400

NET-ONE ORDER WITH VARIABLES IDENTIFIED
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1. Monitor PUL(218) terminal of Pulse and Detector

Circuit FB593 for normal operate and release

waveforms [FIG. 1] using oscilloscope (Tektronix 465

or equivalent)

1.1 Set oscilloscope to:

Volts/Div : 20 V

Time/Div : 5 MS

Trigger : Source

Trigger Mode : Normal

Slope : Negative

AC-G-DC : DC

Coupling > AC

Attenuation : 10X Probe

1.2 Connect Vertical Input to PUL (218) on FB593

as follows:

Frame SD Controller 0 SD Controlier 1

MUT (Home) 076-08 (Bay 0) 076-23 (Bay 2)

(Mate) 176-08 (Bay 0) 176-23 (Bay 2)

CMT (Basic) 080-06 080-60

CMT (SSD) 180-07 180-47

RELEASE

PULSE:

24 VDC t

11 MSEC____ +
ee a +

‘eeeee bee 
|

TH HH thet 1 t4+4-+4+-++ a a

Vv

OPERATE AL

PULSE: BS

~48V

11 MSEC

+

NORMAL OPERATE AND RELEASE

WAVEFORMS AT PUL (218) FB593
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TROUBLE SHOOTING THE TRIAC SIGNAL DISTRIBUTOR

1. USE DIAGNOSTICS AND REPLACE PACKS INDICATED.

i!. USE METHOD OF "SUCCESSIVE CIRCUIT DIVISION'' TO ISOLATE FAULTS.

1. CHECK MAJOR "PIVOT" POINTS.

A. PULSE AND DETECTOR CIRCUIT PACK, FB 593, TERMINAL 278 LEAD

PUL (PULSE).

B. INTERFACE CIRCUIT PACK, FC 300, INPUTS AND OUTPUTS.

2. OBSERVE CIRCUIT PACK INPUT AND OUTPUT WAVEFORMS.

A. INPUT WAVEFORM INCORRECT - PROCEED TOWARDS BUS CIRCUITRY.

B. OUTPUT WAVEFORM CORRECT - PROCEED TOWARDS TRUNK CIRCUITRY.

C. INPUT CORRECT, OUTPUT INCORRECT - REPLACE CIRCUIT PACK OR

FIND FAULT IN LINE TO SUCCEEDING CIRCUIT PACK OR PACKS.

J}}E. STUDY WAVEFORMS

1. COMPARE GOOD AND FAULTY SELECTIONS.

2, WAVEFGRMS TO EXPECT

A, INPUTS FROM BUS

a. SELECT - NEGATIVE GOING ABOUT .5 us PULSE FROM ABOUT ?.2v.,

b. WO SEL - CONSTANT ABOUT 1. 2v.

B. OUTPUT OF +3v LOGIC (CDL) SEE NOTE,

“

a, LO - = .2v

b. HI - = .6v — NEXT STAGE IS A TRANSISTOR BASE.

= 1.0v— NEXT STAGE IS A CDI INPUT BUFFER.

c. TIMING WAVEFORMS FROM FB592 (Ti}, TIMING AN

DIFFERENTIATOR, ARE ALL CDI LOSTS LEVEL.

d. INTERFACE PACK WAVEFORMS (FC300)

a) INPUT LO = .2v

HI = .6v

b) OUTPUT

é. PULSER

a) OPERATE

b) RELEASE

c) DECTECTOR ACTIVATED

£. WAVEFORMS ALONG ML RELAY PULSE PATH.

a} FIRST STAGE

b) SECOND STAGE

g- VOLTAGE WAVEFORM ALONG TRIAC GATE SELECTION CIRCUIT.

HR. CURRENT WAVEFORMS

a) ML RELAY PULSE PATH
LAST RESORT!

b) TRIAC GATE CURRENT PATH
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PULSER WAVE FORMS, FB593 (TERM 218)

FAULT CONDITIONS

V(volts)

25-4

15 DOUBLE RELEASE

5

T 4‘) to T T T 600 \ t(ps)

“104

V(volts)

25

If
15%

TWO RELAYS ON RELEASE

% Ee LI

0 ~o080F”*é‘ 3} : t(us)

V(volts)

104

1000 t(us)

TWO RELAYS ON OPERATE

40%
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PULSER WAVE FORMS, FB593 (TERM 213)

RELEASE +V = 26.25V, -V = ~52.5V (AM RELAY)

Vivolts) V(volts}

30+ VOLTAGE *

2054 20-4

\, t(ms)} i ee 12 ° 80 t(us)
“|

304

I (mA)

604
CURRENT

404
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PULSER WAVE FORMS, FB593 (TERM 213)

OPERATE +V = 26.25V, -52.5V (AM RELAY)

12 t(ms)

V(volts)

30- VOLTAGE

20

A) 5 TT
60 t(us ) 5

4

-405

-50-

{mA} CURRENT

0 T '

-1504

11 t(ms)
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TRIAC GATE SELECTION WAVEFORMS

VERTICAL, HORIZONTAL BITS 18-20 OUTPUT OF FC300 OR
INPUT FROM FC324 OR FB591 CURRENT SOURCE TO FC300

V(volts)

124

Amplitude may vary from 10 to 22 volts
dependent upon number of MG circuit packs

oO , 100 150 | 20 ‘ . tus)STARTING AT T10

VOLTAGE AT ISOLATION DIODE OF TRIAC GATE CURRENT
TRANSISTORS (EXAMPLE - LO22F AT FC322)

V(volts) 
Vivarts)35 

(— 
8 NN

: RELEASE 
7

15 a- 
t 

155

SELECT 

NO SELECT

54 

$7

OPERATE |
0 "400260 “t (us) 9 "100200 ‘t(us)

TRIAC GATE SELECTION CURRENT AT INPUT TO 2ND STAGE TRIAC

T{mA)

I (mA) 80>

60 
“4

OPERATE 
RELEASE40-1 

40-1

0 . 10 . 20st (us) 0 5 : 5s 38 tus)
STARTING AT T50
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Section 6

PERIPHERAL UNIT CONTROLLER — DIGITAL CARRIER TRUNK (PUC — DCT)

].

PERIPHERAL UNIT CONTROLLER -— DATA LINK (PUC — DL)

CONTENTS

PUC -— ICT

J98732A PUC-DCT Specifications

UNIT TYPE 61 .

SD/CD-3C316 DCT Frame Application

SD/CD-1A477 = PUC-DCT

PK- 1A473 PUC Diagnostics

ED-3C786-10 Cabling .

801-505-156 DCT Equipment Design Requirements

_ Supporting Documentation

TOP 231-050-015 DCT

BSP 231-049-101 DCT Maintenance Considerations

BSP 231-090-152 DCT Feature

DCT PLUG-IN UNITS

CCU Combined Channel Unit J98732BA

TU Transmit Unit J98726AA°

RU Receive Unit J98726AB

SU Syndes Unit J98726AG

LIU. Line Interface Unit - J98732AC,AF, AH

TPU Trunk Processing Unit J98726AD

A&DCU Alarm and Digroup Control Unit J98732AA

DCU Digroup Control Unit J98732AB

OIU Office Interface Unit J98726AJ

SPTS Signaling Path Test Set J98732MH

MBTS Maintenance Bank Test Set J98732MJ

PCU Power Converter Unit J987380C

PDU Power Distribution Unit J98726AK

. PUC —- DL Applications: RSS, ETS, CCIS

J1A099A

UNIT TYPE 61

SD/CD-1A478 — PUC DL

PK- 1A473 PUC Diagnostics

ED-1A409-10 Cabling

Supperting Documentation

TOP 231-050-027 PUC -DL

BSP 231-090-062 PUC Feature

BSP 231-045-430 PUC Software

BSP 231-037-020 PUC-DL Maintenance

IPC 405-069
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PUC DCT CHANNEL BANK LAYOUT

176 187 = 224 735

188 199 LJ 146 247 |~

164 175 212 223 =
128 139 [ewe AND ALM CONTROL unit] 76 7

{ space }

140 151-4 188 199

[9% —{ 3 } 7 Ty is. [ 9 | és PE[ maINTEWANce BANK | J

toe riety: [ cross CONNECT PANEL | 16a 5 L

72 83 24 35,1 fF Ti28 39 [|

Ci-tt) Ci-1s_)
84 36 4a] 40 _ 151 FY

48 [ 2 | sot, | 00 [6 ] 1154 | [96 [= | 107 [44

60 mf [12 231} | | 108 19 [4
274 35LL | 224 235 72 83

I-13
36 47(—- [236 _ _ 247 + , 84 _ _ 95 [J

oy - -[ | |-44 200 [ 5] mM 48 [7 | 59

P| 42 23YY 212 223 60 71

AL { } ’

* \DCT BANK . CIRCUIT NUMBER

FRAME DIGROUP
HALF NO

FRAME HALF DIGROUPS CIRCUIT NUMBERS

0 00-09 00-119

128~247

] 16-19 00-119

128-247
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DCT FRAME HALF 0

1 3 4 5 BANK

CCU a
no, tS B A B A B Ay B A B | DIGROUP

0 1 2 3 4 5 6 7 8 9 | DIGROUP

1 0 | 24] 48 1} 72 96 | 128 | 152 | 176 | 200 | 224

2 1 | 25 | 49 | 73 97 | 129 | 153 |] 177 | 201 }) 225

3 2 | 26} 50 | 74 98 | 130 | 154 | 178 | 202 | 226

4 3 | 27 | 51 | 75 99 | 131 | 155 | 179 | 203 | 227

5 4 | 28+ 52 | 76 | 100 | 132 | 156 | 180 | 204 | 228

6 5 | 29} 53 | 77 | 101 | 133 | 157 | 181 | 205 | 229

7 6 | 30 | 54 | 78 | 102 | 134 | 158 | 182 | 206 | 230

8 7 |} 31} 55 | 79 | 103 | 135 | 159 | 183 | 207 | 231

9 sg | 32 | 56 | 80 | 104 | 136 | 160 { 184 | 208 | 232 | ,, a

10 9 | 33 | 57 | 81 | 105 | 137 | 162 | 185 | 209 | 233 | & fe

11 lio | 34 | 58 | 82 | 106 | 138 | 162 | 186 | 210 | 234] & £9

12 112 | 35 | 59 | 83 | 107 | 139 | 163 | 187 | 212 | 235 5 & 5
13 ll12 | 36 | 60 | 84 | 108 | 140 | 164 | 188 | 212 | 236 | ,, = 1g

1a 13 | 37 | 61 | 85 | 109 | 141 | 165 | 189 | 213 | 237 |; 5 & IS

15 llia | 38 | 62 | 86 | 110 | 142 | 166 | 190 | 214 | 238 | Bo Oe
1 1s | 39 | 63 | 87 | 112 | 143 | 167 [| 191 | 215 | 239 [6 E
17 lie | 40 | 64 | 88 | 112 | 144 | 168 | 192 | 216 | 240

18 iz | 41! 65 | 89 | 113 | 145 | 169 | 193 | 217 | 241

19 flis | 42 | 66 | 90 | 114 | 146 | 170 | 194 | 218 | 242

20 19 | 43 | 67 | 91 | 115 | 147 | 171 | 195 | 219 | 243

21 ll2o | 44 | 68 | 92 | 126 | 148 | 172 | 196 | 220 | 244

22 lai | 45 | 69 | 93. | 117 | 149 | 173 | 197 | 221 | 245

23 22 | 46 | 70 | 94 | 118 | 150 | 174 | 198 | 222 | 246

24 23 147 | 71 | 95 $219 | 151 | L75 | 199 | 223 | 247

10) 11112) 13 14% 15 16° 17 18 * 19 'DIGROUP

oe A * B A B A’ B A - B A | 8B {DIGROUP

6 8 9 10 BANK

DCT FRAME HALF 1

NOTE: Circuit numbers 120 through 127 and 248 through

255 are not used for DCT application.

DCT DIGROUP TO CIRCUIT NUMBER CONVERSION



ou”!

1982August,Technical Aids Handbook

; si¢$‘§sis|s|$!

;
i60~00

SiO43943"dNOwD1999WAN

“idw|asfas}29}ae}cp}eo|as|as|9]oe[oof|ot|asst|wc|39“sesc|ce|ic|eea+ 
<

|ANOS

SixwagedhoudaHdidddfe—+Md$53wm4——39090NVH——e-——-LHRgy
ola

33A30
61-00201anoaie(a194|94—54ga!9453Saf544Sa|Os|OefSa|D4|DOFodSa]OF54oso+)Ogoi|9494

”

wadandfatomLogy0

tog
a

sn
g

>c@i>oO©0«©%mmim2iif,\&GFwzTeSRaaSPacs=2
ass

1830sna



T/1A ESSNo.

Technical Aids Hendbook

Issve tf

August, 1982

-

SZpVTaSLZeVTdsMATIONLNODLINAWasaHdIysdSli-S199-S199-S13‘Ss
i

Sia“SSYSia“ss-
10/3Ndy/I

Nd10/9N
dUOWIO?)7a/3Nd19dUOUNUO’)70

/9NdUOULO?UOWO)UOUOUOULO?UOWWO?13dUOMOUOUO?10/3NndUOWO}UOWLO?UOWIO)UOWLIOT)WOU

J}FLUBOeJUSsZUTSULT

JFLUBoesJAazUTSULT
QFLUBOeJAOPUTSUL)@FLUSoeJWozUTSULT]dazjngdnoublqalqeugpueapoyYFLUBefdazUTSULTSsol0yAUOUWAW1IAULGFbunwossed0ugLeuqua)(4%)AvouwayssaooywopueyAaowayALUQpeaya,qeumesbougJoyepnbaywam0dAZT+

NOTL
ONAJNOILINASONYJdALAIVdLINIYTIO

eid)ANOD

18
946154e15
4

9LD489
94

L9
94

99
94Oo
d

6E
53

geD4L6
94

9E
94e9
04

Zeo4Ted40€
94

6294ee
e

zeeTeede998262dddAL



Issve|}1/1A ESSNo.

1982August,Technical Aids Handbook

SNOWdLINDTGAGOIONIIW40NOILVOISTLN3GI
daze,8OLSS]TeT

eceTe

JdJA|JAJ
A

Jd

LINIYTI

1d‘1d

TdTOOT-OW

Ta
LOOVI-

IW

TYTOOVE-OW

T2
OOOVE-

OW

TdOOOVT-3WTyOOOVI-OW
TY¥O00ce

o



INZON3d303GOWNOILVENSIIJNODLNAWdINOA150

1/TA ESSNO.

Technical Aids Handbook

:

=z=r-o

! a 
-—up

rar

HO8aAva|
AINODONS-uVdLY

*G intims~~||

Ave

ea|9

za||
<cia}w,Hoey|tee2

3NIT——4aNa-uvs!=ONL
INaWdINDa2300M

yO

rb

aat-——<btjay—aaynod3NIT

/—t-—bhe—<——b—-bieosoe——

August, 1982

Issue 119gH)8?dt~.xscahgNdLgb-Nt4SNT1

ONa-uv4Jil
IN3WdINDZ+300W



1982

Issue 1

August,

1/1A ESS

Technical Aids Handbook

~
i—

a
ad7|@ nt 

gi) noo

—_——>

WAL

ans-uvd | I | “3orai0 
& 300 

Wii
| | 

301430 ON3-UV3N 
V nog



1/1A ESS

Technical Aids Handbook

NO.Issue 1

August, 1982

ONdOFNOTUTateT[D.“fF
(UOT]eUTWI9}

Ndsuriqqeg‘¢
JNOYITIMWL)NDuado‘¢ONdWOLFYOOTOJOSso]*Z
ZIWSUBITN99UL(ysnousMdworyeyepjosso]‘[1dnod

WoypdAowatuaaqjouseyqJONdweedeABySWAETE991II0OOV
dnoisip3nqspowdooyutyueg‘{|V-ddL‘AV|NOGSVBANTTeLIWSUBA]PUD-1BAN°Z

pua-4eJ1eJaxaTd14[nw
SINTEPSPuantea“1AV

"A[UO}OpOWpue|BuTYSeTJXOTAI}[MW.sATa0aIJOSSOT‘F@SPOWVIn[TeyAyozesaTHAva|nodRV[BusTSBATadeIJOSSOT‘¢Aeqaa}eadai1s01jjo10sgp~10doh0ss0y6XSQ38postoaotSTBRLaYL“apew|suryseyyna:I:10JWaeleyuegYq
uaeqSeyjOeUU0D-sso1dIsdo1duyAda‘uv|aocevsurssaooidyuns}q-ddlMd04DDsurraqee.poyatdwodsey(q10y)dnoisigV-ddlNdMdWorYOOT9Jossoz*zwatqoid(pus-1ej)ajoMeYyWadOdWolyBIzpJossoy‘|Td|NovSTTBzJ3189}doo,4seyJOT[BUSTS9ATeIe1WOdsuywetyJosSOTAddnaNIT40nsWP-NITJJOYOYTMSyndutddOOV

UE9TqnOI}‘s—TlejJ1891doo,iseyTIVA|Le-NIT9881[0A3ndjNO193198AU00MOTIVANod
HO389}dooy4seqSSVd|Z-NIT]enTey[eus{s10asny‘waeleyuegWIVNdd
NOILONNS¥O(G3,H9I1)|div40NOILONNdYO(qaLHOI1)|dWv7dO

Z1GNOUL4OaSNVDaTavaodd31VLSdW¥1|NOILYD07a1gNo¥LJOasNv>as1EvEoud3LV1SdW¥T|NOTLYDO7
SWaVTVDINVE15d



1982

Issue ]

August,

1/1A ESS

Technical Aids Handbook

NO.

WV 
wavyLTOA

.

i 
91901 ov | 

;
if8nog o1 | “a3, 

Wuyi 
wa”KXASt-4d8P-¥

uy 
$8b-4

6-10



Issue 1 . NO. 1/1A ESS

August, 1982 Technical Aids Handbook

DCT

SEI
DIGROUP BUFFER py 14

FG67 CLK ASDCU
| 

BI 16

FRED
Puc pl 41

DRFRD
— 15

SD~1A477 4 SEO ao SD-30298
(FS 11) oRD (FS 2)

43

SEI — SERIAL DATA INPUT TO OCU

CLK — 333.3 KHz CLOCK PULSE FROM PUC TO DCU

FRFD — FRAME READY FOR DATA (PUC)

DRFRD — DIGROUP READY TO RECEIVE DATA

SEO -- SERTAL DATA OUTPUT TO PUC

PUC — DCU DATA LINK
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PUC DIAGNOSTIC PHASES

PHASE HARDWARE TESTED

1 Power Circuit

2-5 Scan Memory - FG@34, FG36

6 FIFO - FG@37, FG38, FG66

7 Mode Flip-flops - FG66

8 PROMs ~ FG31

9 RAMs | - FG@29, (FG32)

10 SCAM Maint. Circuit - FG34, FG36

1 DIF Maint. Circuit - FG38

12 DIFC Maint. Circuit - FG37

13 Hardcore Matcher - FG35

14-15 1/0 Matcher - FG74

16 I/0 Decoder ~ FG30

17 DMA Circuit - FG39

18 Fault Flip-flops - FG66

19 None - Reports problems PUC encountered when

attempting to go duplex.
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> CLOCK IN

+ CLOCK QUT

MST MAC MAC SLAVE

CLK 8 2. CLK

fs

PIC = -, PROM PROM < > PIC

TIMER kK > toeat Loeat < > TIMER

PARITY a. , PARITY

GEN, s : 7 mMATCHER > GEN,

CMECK CHECK

FAULTS

——4 «PORTS —— PORTS —

RELAY |.
PORT

— FAULT FAULT
$$ 9

$UMm Sum

+

’ '
BUFFERS lJ _ BUFFERS

PIC — PROGRAMMABLE INTERRUPT CHIP

HARDCORE BLOCKS
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ADDRESS

TO SYSTEM

DATA

Puc

SYSTEM

CONTROL

ADDRESS

NOT USED

Issue 1

1982

CLOCK

August,

“1 FG33 CPU
H “MASTER”
q

DATA | ADD — —
VALID | PAR

— DATA CONTROL
J

+1
FG35 MATCHER

|

qe DATA CONTROL

DATA | ADD |__| —
VALID | PAR

+
FG33 CPU

“SLAVE”
q—_

MATCHING OF THE CPU BOARDS IS DONE ON THE FG35.

THE MASTER PROVIDES THE CLOCK FOR ALL BOARDS

THE DATA VALID SIGNALS WHEN THE COMPARISON

SHOULD BE MADE.

HC BLOCK DIAGRAM FG33, FG35, FG33
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EPROM

BLOCKS

e
s

—
—
7
i

<
<
 
a
 
-
 
D
e
 
D
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|
CONTROL tCL

FLAG

PROM

FAULT

TO HC

THE PROM BOARD FG 31 DECODES THE UPPER ADDRESS BITS
AS A FUNCTION OF BACKPLANE WIRES.

IF BAD PARITY IS DETECTED A FAULT IS LATCHED.ALL READS.

6-20

CLEAR

CAUTION:

CLEAR

FaULT

PARITY |
CHECK

LATCH

T crock

PARITY IS CHECKED ON

FG 31 BOARDS ARE NOT

INTERCHANGEABLE DUE

TO UNIQUE PROGRAM DATA

ENCODED ON EPROM CHIPS.

FG31 PROM BOARD
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e ENCODER MATCHER

ect

ENABLES 6FROM ESS 16 ewaeue el
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ARRAY 3 ADDRESS
, DECODER

16 d

INTERNAL AD BUS

3 6 9v SCAM
SCAM AD BUS

ENABLE ¥ AQ BUS >
VERIFY - MUX
10 ESS ENABL

qn verify «= fg——_—_1__ stam >
BUFFER SEQUENCER GCOL, NRINTL. NROL, NAIL.

wr

AODRESS 6 16+224 cru
aus ADORESS 16 ¥ 4
CONTROL 2 | & CONTROL
4 OFUEFER AD

PARITY ABPFH COOER

GENERATOR >
1

COXGOL. COXCIL .

|al

CONTROL CERAMOL, CERAMIL 5

SIGNAL AXCL
MULTIPLEXOR REGCLK

AND WERAMOL, WERAMIL
GENERATOR >

HWSEL

WEREGOL, WEREGHL
MULSEL .

GHWFL
r

GOPIL, GoOPOL
eal

SCANNER ANSWER MEMORY CONTROLLER FG 34
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DATA BUS #1

cbxcou

DATA MUXSEL
RXCL BUF

AEGCLK

8 CHECK—BIT
SCAM CHECKER

axiom | CSU4 4 ae 4
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gure bYax 1024 wig 4
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4 4 4
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FAULT CODE BUF SA SWESSH asw lasw
4x 1028 ‘ 4 gare
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MEMORY 6 ay 1

PARITY PARITY ESS PARITY (ESS PAR)

GEN ” GEN —>

WEOL :
PARITY CPEL

ABPFH CONTROL REG.

Lyf PARITY ,

GENERATOR Orne >
CONTROL

ASWwOH

ASWIH HARDWARE HW HWE

CERRAMOL FAULT FAULT >

CERAMIL CONTROL REG

DATA Bus

> RESET

Ich DECODER

(MAINTENANCE AND SELF CHECKING

8—BIT SLICE)
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x

RO

emits PRIVATE READY OUT
wR

CONTROL PRIVATE >
READY aoe

CIRCUIT PRI ROY IN

TO chu Request |gmoio nto ie DMA DIV
ACKNOWLEDGE! yop acxlele

BUFFER >|! Hl
ice SI

Ole] fiw

=ia) x\|x

=f]2/2
OPPOSITE

DMA

CLOCK INPUT
DMA REG —

CONTROLLER Py

x

oma |omarco} = *8!7
—m REQUEST DMAACK + ,

REGISTER . - | a0

CONTROLLER [— AROUND

FUNCTION READY

DECODER = [—~J

¥ « OPPOSITE
ADORESS MAIL BOX OMA

Bus ADDRESS 8 IQ -QUTPUT [———~>
4 BUS AD +> aia REG

8
BUFFER

x

UPPER BIT

LH ADDRESS |
8DATA Register | 8

aus DATA

+t aus
BUFFER

x MASTER/

SLAVE

REGISTER

OMARST ‘

DIRECT MEMORY ACCESS FG 39



b€3UEt/t E35mo.

1982August,Technical Aids Handbook

(LYVd318VN3IONY3GOW)
9994(N3W)LINDHIS319VN3GNV300W

710HLNOD
.anneareas3380A0¥37100LNO9F1ISOddONOUS133‘S2ISWNG:tdaNENDIS5930218VNG2410-LSH#IT#WAT4

tawny310band=)S18UNG¢410OLHOLI3125aNd31eVN3r)q—33100.4$378VN3it0”
osfd=a318YN3

W2NNYISB2LSVNOLoouHz4
#315

1934¢oW3SOL uanawesJOHL
NOD20315193D14N0I3YJ339S-Ndd10H1N021NON30T$S3

¥318193uma{¥31SI5984~H3LSH
193SAN‘ao‘NadO41

walsi53u13830LSWSS3
q—W2iS¥N”+1351SW§S3

p———=18083#10wo0
18

—-
10uLNO

3
30
0W

row



yon eo

Technicel Aids Handbook

ae evw

August, 1982

»%

c

(S
}

W3NNVISH32LSYAOL

SY¥3AINOaOwWWad4

uaiSiOgyFIAWS-40-1N04AVDS

4

6-37



4asve !

August,

t/t ESSwo,

1982Technical Aids Handbook

£994H3dI5NEdNOYDIG

+}——_

SHiWLS

od

a18¥N3vi
va

tH#349sng

a 
-———— vivo —P

4A19
03HyOiAgw
ay

NOWiVHileuysng

iaaaarer eres 
/43A1303H 

1OuULNOD 
133135

LIW
SNY

HLLLIWS
NWHL|Awa

t+— snivis—

indNl
4344Nn@ -————>

Shivis318VN3Vi
va

&.38



Issue |

August, 1982

SECTION 7

NO. 1/1A ESS

Technical Aids Handbook

LINE LINK/TRUNK LINK NETWORK

CONTENTS

LINE LINK NETWORK (LLN)

Line Switch Frame - 4:1 (LSF)

Unit Type13 (LNOO-15), 10 (LNI6-31)
-<, REMREED

SD/CD-1A326

J1A081AA

TLM- 1A326-01

PK - 1A028-02

FERREED

SD/CD-1A106

J1A028A

TLM- 1A106

PK-1A028-01

Line Switch Frame - 2:1 (LSF)

Unit Type 13 (LNOO-15), 10 (LNI16-31)

REMREED

SD/CD-1A325

J1A080AA

TLM- 1A325

PK-1A028-02

FERREED

SD/CD-1A106

J1A028C

TLM- 1A134

PK- 1A028-01

Junctor Switch Frame (JSF)

Unit Type 14 (LNOO-15), 11 (LNI6-31)

REMREED

SD/CD-1A328

J 1A075AB

TLM- 14328

PK- 1A028-02

FERREED

SD/CD-1A108

J1A029A

TLM- 1A108

PK-1A028-01

Line Scanner - 4:1 (LS)

Unit Type 12 (LNOO-15), 9 (LNI16-31)

REMREED

SD/CD-1A326

JLAO81AA

TLM- 1A326-02

PK- 1A027-01

FERREED

SD/CD-1A115

JIAO28AD

TLM- 1A115

PK- 1A027-Al
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Line Scanner - 2:1 (LS)

Unit Type 12 (LNOO-15), 9 (LNI16-31)

REMREED FERREED

SD/CD-1A332 SD/CD-1A111

J 1AO80AB J1A028CA

TLM- 1A332 TLM-1A111

PK- 1A027-01 PK- 1A027-Al

TRUNK LINK NETWORK (TLN)

Trunk Switch Frame (TSF)

Unit Type 16

REMREED FERREED

SD/CD-1A327 SD/CD-1A107

J1A075AA J1A030A

TLM- 1A327 TLM- 1A107

PK- 1A028-02 PK- 1A028-01

Junctor Switch Frame (JSF)

Unit Type 15

REMREED FERREED

SD/CD-1A328 SD/CD-1A108

J1A075AB J1A029A

TLM- 1A328 TLM- 1A108

PK- 1A028 -02 PK- 1A028-01

SUPPORTING DOCUMENTATION

TOP 231-051-002 Remreed frames

TOP 231-051-022 Remreed frames (1A7/1AE7 only)

BSP 231-049-330 Remreed maintenance considerations

TOP 231-051-003 Ferreed frames

BSP 231-049-331 Ferreed maintenance considerations

EQUIPMENT DESIGN REQUIREMENTS

BSP 820-101-150 LSF-ferreed

BSP 820-104-150 TSF-ferreed

BSP 820-106-150 JSF-ferreed

BSP 820-104-152 TSF-remreed
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HOME LINE SWITCHING FRAME
(211 CONCENTRATION)

512-POINT CONCENTRATORS —

L FERROD MATRIX O-7

Tit TET TT TET TTT

ISRSRESRERERREe BUS REC
SSSR EERE

aislel/z7]aisielr7

T
Tt LINE SCANNER

CONTROL

FOR
1024

pennnn net bofitetstolrlets SCANPOINTS

i CeCe ee

Corry erry
i NM TEV ETT rry ttt

1 “par o-/\-Bay | ~ BUFFER REGISTER
\ CONTROLLER ND

i LOGIC TRANSLATOR

1

CONCENTRATORS — CONTROL PANEL

1 a “
1

1

4 5 6 7 4 5 6 T

|

0 ' 2 3 oO ! 2 3

~ | ”
-——— PATH RELAYS PATH RELAYS

PULSER PULSER

ORDER AND PULSE ORDER AND PULSE
STEERING RELAYS STEERING RELAYS

FUSE PANEL POWER DISTRIBUTION

oleBAY 0 “ BAY :

SWITCH NUMBER SWITCH INPUT

NUMBERFERRODS FOR e
CONCENTRATOR O

8 SHADED FPAIRS OF FERRODS
D SI OUSLYaR SIMUL TANE | (0-1) | (0-73 | (0-7) | (0-3) |

H/M BAY CONC sw ino. | sw INPUT

| | |
FERROD DESIGNATION

NOTE

THE MATE FRAME IS IDENTICAL TO THE HOME FRAME
EXCEPT THAT IT DOES NOT CONTAIN SCANNER CONTROL
CIRCUITS.

Line Scanner With 2 te 1 Concentration (Ferreed)
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LINE SWITCHING FRAME
(4:1 CONCENTRATION)

SERVES 1024 CUSTOMER L.INES——————_>

HO a LINE MATE

SWITCHING FRAME ae SWITCHING FRAME
512—POINT 512-POINT

FERROD maraux*| [+ reRRo0 MATRIX”|

Um Reeegearmae PERIPHERAL AA-

aha" be22bg==4" UNIT BUS D4 Se ety 7
1 ws an 4 L

+ t e TERM. STRIPS w f

[ t # z to
Sapsegasegss se Ad eeee

oR ' pa emgsh Ordch 23

| FERROD|

CONTROL

SPARE

T
| si]e6l1? FERREED 4jsie]7

CONTROL

f— \
LINE FERRODS = bid

< <a

d od

= 4
a Ra FERREED 2

= CONTROL FS

ny bn} | Pe

bd PULSER o
(a) i 2 | 3 ploy ny al 2

ad

ie 2 DIAGNOSTIC >

oy

GON 1 | 2 [3 [os | o7
6 I 2 3 SPARE Oo 1 2 3

x
Oo

%
x FUSE

2 PANEL
ls
oO

z
oO
oO

! ; —-——— BAY 9 ———»}e— aay oe aay 2————
TorSWITCH NUMBER STAGE ©

sere NOTE: EACH FERROOD SCANNER IS DIVIDED INTO & AREAS

NUMBER (0-7) NUMBERED TO AGREE WITH THE LINE CONCENTRATOR

SWITCHES TO WHICH THE LINE FERRODS ARE WIRED.

8 SHADED PAIRS OF FERROOS ARE

SCANNED SIMULTANEOUSLY

| (0,2) | (0-7) | (0-3) | (00-15)
BAY CONC Sw NO 38 INPUT

FERROD DESIGNATION | | | |

line Scanner with 4 to 1 Concentration (Ferreed)
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BUS UNIT BUS UNIT BUS UNIT

JUNCTOR SW

CKT 3

JUNCTOR SW

CKT 2

LINE SW

CKT 1

(2:1 LCR)

(512 LINES)

LINE SW

CKT 3

(2:1 LCR)

(512 LINES)

JUNCTOR SW
CKT 1

SCANNER CKT 0 SCANNER CKT 1

JUNCTOR SW

CKT 0

LINE SW

CKT 0

(2:1 LCR)

(512 LINES)

LINE SW

CKT 2

(2:1 LCR)

(512 LINES)

FUSE PANEL UN FUSE PANEL UN FUSE PANEL UN

FILTER UNIT FILTER UNIT FILTER UNIT

pJUNCTOR SW FRAME ol LINE SW FRAME mle LINE SW FRAME .
JSIA079A JTA080A JjAQS0A

1024 PATHS
WITH ACCESS

TO 2048
SUBSCRIBER

LINES

NETWORK ARRANGEMENT OF 2 TO 1 LLN

BUS UNIT BUS UNIT BUS UNIT BUS UNIT

JUNCTOR SW

CKT 3

LINE SW

CKT 1

(2:1 LCR)

(512 LINES)

LINE SW

CKT 3

(2:1 LCR)

(512 LINES)

LINE SW

CKT 5

(2:1 LCR}

(512 LINES)
JUNCTOR SW

CKT 2

SCANNER CKT 0/|1 SCANNER CKT 1 SCANNER CKT 2

JUNCTOR SW

CKT 1

JUNCTOR SW

CKT 0

LINE SW

CKT 0

(2:1 LCR}

(512 LINES)

LINE SW

CKT 2

(2:1 LCR)

(512 LINES)

LINE SW

CKT 4

(2:1 LCR)

(512 LINES)

FUSE PANEL UN FUSE PANEL UN FUSE PANEL UN FUSE PANEL UN

FILTER UNIT FILTER UNIT FILTER UNIT FILTER UNIT

JUNCTOR SW FRAME | LINE SW FRAME | LINE SW FRAME LINE SW FRAME

JIAOZ9A JTAOD80A JTAQBOA JIAQ8GA

1024 PATHS

WITH ACCESS

TO 3072
SUBSCRIBER

LINES

NETWORK ARRANGEMENT OF 3TO1LLN
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Vv

BUS UNIT BUS UNIT BUS UNIT

JUNCTOR SW SCANNER CKT 1 SCANNER CKT 3

CKT 3

LINE SW LINE SW

CKT 1 CKT 3
JUNCTOR SW (4:1 LCR) (4:1 LCR)

CKT 2 (1024 LINES) (1024 LINES)

SCANNER CKT 0 SCANNER CKT 2

JUNCTOR SW

CKT 1

LINE SW LINE SW
CKT 0 CKT 2

CKT 0 {1024 LINES) (1024 LINES)

FUSE PANEL UN FUSE PANEL UN FUSE PANEL UN

FILTER UNIT FILTER UNIT FILTER UNIT

JUNCTOR SW FRAME LINE SW FRAME LINE SW FRAME
?——- ——>

JTAO79A JIAQ81A JTAOBTA

1024 PATHSNETWORK ARRANGEMENT OF 4 T0 7 LLN WITH ACCESS

TO 4096
SUBSCRIBER

LINES

BUS UNIT BUS UNIT BUS UNIT BUS UNIT

JUNCTOR. SW SCANNER CKT 1 SCANNER CKT 3 SCANNER CKT 5

CKT 3

LINE SW LINE SW LINE SW

CKT 1 CKT 3 CKT 5
(4:17 LCR} {4:1 LCR) (4:1 LCR)

ee (1024 LINES) (1024 LINES) (1024 LINES)

SCANNER CKT 0 SCANNER CKT 2? SCANNER CKT 4

JUNCTOR Sw

CKT 7

LINE SW LINE SW LINE Sw

CKT 0 CKT 2 CKT 4
(4:1 LER) (4:1 LCR) {4:1 LCR)

PONE TOR SW (1024 LINES) (1024 LINES) (1024 LINES)

FUSE PANEL UN FUSE PANEL UN FUSE PANEL UN FUSE PANEL UN

FILTER UNIT FILTER YNIT FILTER UNIT FILTER UNIT

JUNCTOR SW FRAME LINE SW FRAME LINE SW FRAME LINE SW FRAME |eT TENESHEE SH FRAME J LINE Sw FRAME | LINE Sw FRAMEJIAQT9A JIAOBIA JIAOB1A JIAOSTA

1024 PATHS
NETWORK ARRANGEMENT 6TO1LLN WITH ACCESS

TO 4

SUBSCRIBER
LINES

“
t

a s
e
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FRAME EQUIPMENT TO UNIT EQUIPMENT

SECOND TWO DIGITS OF FRAME

EQUIPMENT LOCATION AND UNIT EQUIPMENT LOCATION

p53

— 1B >

2BUS UNIT BUS O& 1
02
— <q

CONTROLLER UNIT 3

: ; (2) (3) SW CKT3

1S-|________ GRIDS
10-

0 1)lie eyo
CONTROLLER UNIT 2

Ww7 (2) (3) SW CKT 2

15-)—_____—._ GRIDS

10-
- (0 (1)80 es a

CONTROLLER UNIT 1

in _F | WwW| a | @ SW CKT }

|03%

37 Tl 2) | 3) SW CKT0

/
T
A
N

POWER CIRCUITS

BASE COVER |
X 7

| FIRST TWO DIGITS OF
UNIT EQUIPMENT LOCATION

FIRST TWO DIGITS OF

FRAME EQUIPMENT LOCATION
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CIRCUIT

PACK NAME FUNCTION LOCATION

FC137

FC137

FC137

FC137

FC137

FC137

~ FC137

FC137

Input Line

Selector

Selects the input level (0-15) with the

OP10-0P13 or 1P18-1P111 P-leads on all orders
that close the cut-offs in concentraters 0-3;

orders 5 or 7 (normal from controller 0) and
orders 13 or 15 (crossfire from controller 1}.

02-23

FS7

Selects the input level (0-15) with the

OP20-OP23 or 1P28-1P211 P-leads on all orders

that close the cut-offs in concentrators 4-7;

orders 5 or 7 {normal from controller 0) and
orders 13 or 15 (crossfire from controller 1).

02-25

FS?

Selects the input level (0-15) with the

OP10-OP13 or 1P18-1P111 P-leads on ali orders
that open the cut-offs in concentrators 0-3;

orders 1 or 4 (normal from controiler 0) and
orders 9 or 12 (crossfire from controller 1).

02-27

FS7

Selects the input Tevel (0-15) with the
OP20-0P23 or 1P28-1P211 P-leads on all orders

that open the cut-offs in concentrators 4-7;

orders 1 or 4 (normal from controller 0) and
orders 9 or 12 (crossfire from controller i).

02-29

FS?

Selects the input level (0-15) with the
1P10-1P13 or OP18-OP111 P-leads on ali orders

that close the cut-offs in concentrators 8-1],

orders 5 or 7 (normal from controller 1) and
orders 13 or 15 (crossfire from controller 0}.

06-40

FS7

Selects the input level (6-15) with the
1P20-1P23 or OP28-0P211 P-leads on all orders

that close the cut-offs in concentrators 12-15;

orders 5 or 7 (normal from controller 1) and ~

orders 13 or 15 (crossfire from controller 0).

06-42

FS?

Selects the input level (0-15) with the

1P10-1P13 or OP18-QP111 P-leads on all orders
that open the cut-offs in concentrators 8-11;

orders 1 or 4 (normal from controller 1) and
orders 9 or 12 (crossfire from controller 0).

06-44

FS7

"Selects the input’ level (0-15)with the -
1P20-1P23 or OP28-0P211 P-leads on ali orders

that open the cut-offs in concentrators 12-15,

orders 1 or 4 (normal from controller 1} and

orders 9 or 12 (crossfire from controller 0}.

06-46

FS?

FC134 Diagnostic

Control]

Circuit

Provides certain inhibit and mode control

functions to controllers during diagnostics.

Works in conjunction with other packs. Uses

power supply from both controllers.

02-59

FS10

FC133 Test Point

Access

Circuit

Contains test point and quarantine relays;

reflects F, S, and T points to master scanner

for both controllers. Uses power supply from

both controllers.

02-63

FS10

REFERENCE - SD1A326
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CONTROLLER
CIRCUIT LOCATION
PACK NAME FUNCTION

0 1

FB292 +3v DC-DC Converts +24v to +3v to supply CP's FA774, /!02-03 | 02-13

Converter FA/72, FA773, FC130, and FB497 or FB297. FS12

FA774 Three 4-bit jConverts P.U. address sits 0-11 from bus 02-04 | 02-14

Registers 10 or 1 to the group 1 and half of the group FS?

2 P-leads.

FA774 Converts P.U. address tits 12-23 from bus 62-05 | 02-16

0 or 1 to the group 3 and half of the group FS2

2 P-leads.

FA772 Two 6-bit Converts P.U. address pits 24-35 from bus 02-06 | 02-17

Registers O or 1 to the (0 or 1) or (0 or 1)M leads, FS2

and Transia- | the group 4 P-leads and the order group :

tion Circuits]! leads.

FA?773 Controller Processes enable, enable verify, controller | 02-07 | 02-18
Logic and reset (bit 36), group check and other func- FSA

Group Check j tions.

Circuit

FB290 Cut-Through |Used primarily in group check functions, 02-08 { 02-19

and Gate Generates the A, B, and C leads for the six é
Driver Ckt. [translator lead groups. Prevents the asso- FS3

ciated controller from accessing the mate

concentrators uniess the other controller

is quarantined. Provides gate driving far
the lead groups in the FA774's and FA772.

FC130 Diagnostic Converts the low voltage leads from the IC's}02-09 | 02-20

Bus Driver to the +24v levels required on the diagnos- FS5
Circuit tic bus. Has a few other functions.

FB297 Enable Provides timing for enabling translators 02-10 | 02-21
or Timer and and generating enable verify; generates the
FB497 Pulser group check window; controls timing and FS6

Sequence Ckt.| reset signals for pulser circuit; drives
pulser circuit.

FB296 Pulser Generates the 4.0 amp pulse through the 02-51 | 02-55
Circuit concentrator grid to cpen or close remanent FS6

reed contacts. ;

FB287 | Order Selects the order nodes with the OR1-0R7 02-42 | 06-59
Group Node leads and the P14-P17 P-leads for concen-
Selector trators 0-3 (in controller 0) or concentra- FS7

tors 8-11 (in controller 1}. Used on home
orders.

FB287 Selects the order nodes with the OR1-OR7 {02-43 | 06-60
Teads and the P24-P27 P-teads for concen-
trators 4-7 (in controller 0) or concentra- FS?
tors 12-15 (in controlier 1). Used on home
orders,

FB237 Selects the order nodes with the OR9-OR15 |02-44 | 06-61
leads and the P112-P115 P-leads for concen-
trators 8-11 (in controller 0) or concentra- FS7
tors 0-3 (in controller 1). Used on cross-
fire orders.

FB287 Selects the order nodes with the OR9-0R15 |02-45 | 06-62
Teads and the P212-P215 P-leads for concen-
trators 12-15 (in controller 0) or concen- FS7
tors 4-7 (in controller 1). Used on cross-
fire orders.

7.14
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4:1 LSC CONTROLLER PACKS (CONT'D)

CONTROLLER
CIRCUIT

PACK NAME FUNCTION LOCATION

i] 1

FB286 |Concentrator! Develops the nodes for the stage 0 and 1 02-40 | 06-57

Node switches in the home concentrators with the

Selector P34-P37 P-leads and the A40-A43 concentra- FS7
tor pair leads from the FC139 pack. Used on

home orders.

FB286 Develops the nodes for the stage 0 and 1 02-41 | 06-58

switches in the mate concentrators with the !

P312-P315 P-leads and the A48-A411 concen- FS?
trator pair leads from the FC139 pack. Used

on crossfire orders,

FC438 Mate Access | Selects the output level with the OP20-0P23 {02-32

and Retease | P-leads and provides pulse steering with the

Path OOR1-OOR? order group leads far concentrators FS?
Selector 0 to 3. Used on home orders to controller 0.

FC438 Selects the output jevel with the OP10-0P13 {02-34

P-leads and provides pulse steering with the FS7

OOR1-OOR? order group leads far concentrators
4 to 7. Used on howe orders to controller 0.

FC438 Selects the output leve} with the OP28-0P211 |02-36

P-leads and provides pulse steering with the FS?

QOR9-GOR15 order group Jeads for concentra-

tors 8-11 on controller 0 crossfire orders.

FC438 Selects the output ievel with the OP18-0Pi11 /02-38

P~leads and provides pulse steering with the FS7

OGR9-OOR15 order group tcads for concentra-

tors 12-15 on controller 0 crossfire orders.

FC438 Selects the output level with the 1P20-1P23 06-48

P-leads and provides pulse steering with the FS7

10R1-10R7 order group leads for concentrators

8-11 on controlier 1 home orders.

FC438 Selects the output fevel with the 1P10-1P13 06-51

P-leads and provides pulse steering with the FS7

10R1-10R7 order group leads for concentrators

12-15 on controller 1 home orders.

FC438 Selects the output level with the 1P28-1P211 06-53

P-leads and provides puise steering with the FST

10R9-10R15 order group jeads for concentra-

tors 0-3 on controlier 3 crossfire orders.

FC438 Selects the output jeve!l with the 1P18-1P111 06-55

P-leads and provides pu:se steering with the FS?

10R9-10R15 order group jeads for concentra-
tors 4-7 on controiier 1 crossfire orders,

FC139 Concentra- | Selects the concentrator group (0-3) with the|02-39 | 06-56

tor Pair P34-P37 or P312-P315 P-ieads; selects the

and Group | concentrator pair (0-3) home or 0-3 mate) with FS?
Selector the P40-P43 or P44-P48 F -leads; selects on of

the test leads (P3i4-P34A} with the P30-P33

P-leads and the OR3 order group lead on test

orders.

REFERENCE - SD1A326
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LINE SCANNER CONTROLLER PACKS (2:1 AND 4:1)

CONTROLLER
CIRCUITPACK NAME FUNCTION LOCATION

: ] 1

FB292 +3v DC-DC Converts +24 to +3v to supply CP's | O*-03 | O*-20

Converter FA777 or FA775, F8288, FB289, FS6 2:1

FC330 and FC135. FS18 4:1

FCL35 Scanner Accepts the readout matrix bits o*-05 | O*-22
Detection 0-15 from the even rows (associated .
Circuit with the even LSC in 2:1) in FSS rel

concentrators 0 to 15. F317 4:

FC135 Scanner Accepts the readout matrix bits 0*-07 | O*-24

Detection 0-15 from the odd rows (associated FSS 2:1
Circuit with the odd LSC in 2:1) in FS17 rey

concentrators 0 to 15. .

FA?77 Scanner Translates P.U. bus bits 0-15 to O*-08 | 0*~-25

(2:1) Controller select the row to be interrogated;

Register Accepts the enabie; generates the FS3 2:1
FA775 and enable verify; Generates the ASWS; FS15 4:1

(4:1) Translator Accepts bit 16 to generate the
test order functions.

FC330 interrogate | Selects one of the 16 scanner rows | O*-09 | O*-26

Matrix to be interrogated in concentrators F$30 2:1

0 to 3. FS15 4:1

FC330 Selects one of the 16 scanner rows | 0*-10 | O*-27
to be interrogated in concentrators FS3 2:1

4 to? FS15 4:1

FC330 Selects one of the 16 scanner rows | G*-14 | 0O*31
to be interrogated in concentrators FS3. 2:1

§ to 11. FS15 4:1

FC330 Selects one of the 16 scanner rows | O0*-15 | O*-32
to be interrogated in concentrators FS3. 2:1

12 to 15. FS15 4:1

FB288 Interrogate | Drives the interrogate current for | 0*-12 | oO*-29

Current 1 out of 4 rows selected in a con-

Drivers centrator; Checks that exactly one FS3) 2:1
of these four are selected to help FSIS 4:1

generates the ASWS.

FB289 Scanner Provides enable timing and scanner | Q*~16 | 0*-33
Timing sequencing functions: Accepts bit

36 {controller reset); Buffers the FS3) 2:1

maintenance test functions from the FS15 4:1

+3v to the +24v level.

* O2-xx in SD1A332 (2:1 line scanner), 06-xx in SD1A326 (4:1 Tine scanner)
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TSC SHARED or CRITICAL CIRCUIT PACKS

CCK NAME FUNCTION LOCATION

FB294 trunk grid | Selects stage 0 and 1 node leads for 15-31

node grids 0 and 1 with the order group FS7

selector and group 5 P-leads from the control-

ler 0 or 1 FA??72 packs.

FB294 Selects stage G0 and ] node leads for 15-40

grids 2 and 3 with the order group ES7

and group 5 P-jeads from the control-

ler 0 or 1 FA772 packs.

FC131 input level |Selects 1 of 4 test order functions 15-33

selector with OP31-0P34 and OOR3 leads (This FS?

portion not shared}. Also selects in-

put levels for grids 0-1 with group 1

P-leads from controller 0 or 1 FA772's.

FC131 Selects 1 of 4 test order functions 15-42

with 1P31-1P34 and 10R3 leads (this FS7
portion not shared). Also selects in-

put levels for grids 2-3 with group 1
P-leads from controller 0 or 1 FA772's.

FC132 output levell Selects output levels (from stage 1) 15-35

selector for grids 0-1 with the group 2 and 4 FS?

P-leads from controller 0 or 1 FA772's.

FC132 Selects output levels (from stage 1) 15-44

for grids 2-3 with the group 2 and 4 FS7

P-leads from controller 0 or 1 FA772's.

FC134 diagnostic {Provides certain inhibit and mode 15-59

control contro} functions to controllers during | roj1

circuit diagnostics. Works in conjunction with

severa] other packs. Uses power supply

from both controllers.

FC133 test point |Contains test point and quarantine 15-63

access relays; reflects F, 5, and T points to FSi1l

circuit master scanner for both controllers.

Uses power supply from both controlters.

REFERENCE - SD1A327
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CONTROLLER
bland NAME FUNCTION LOCATION

0 1

F292 | +3v DC-DC Converts +24v to +3v to supply CP's 19-03} 15-18
Converter FA772, FA7T73, FC130 and FB295.

FS15 JSC

FA772 Two 6-bit Translates P.U. bus bits 0-7 and 16-19 15-04 | 15-19
register and | to group 1 and 2 "P-leads". FS2 TSC, JSC
translator |

FA?72 | circuits Transiates P.U. bus bits 8-15, 20-21, {15-05 | 15-20
and 24-25 to group 3 and 4 "P-leads". FS2 TSC, JSC

FA772 Translates P.U. bus bits 26-35 to group 15-06 | 15-21
5 "P-Teads", order group leads, and j
H or M leads. FS2 TSC, JSC

FA773 Controller Processes the enable, enable verify, 15-07 | 15-22
logic and controller reset (bit 36), group check,
group check | and other controller functions. Also FS4 TSC, JSC
circuit ‘| controls the FCG interrogate action

(from bit 37) and the NT vertical
functions in JSC's only.

FC136 Diagnostic Converts the low voltage leads from the 15-08 | 15-23
bus driver IC's to the +24v levels required on the FS5 TSC, JSC
circuit diagnostic bus. Has a few other functions. ,

FB290 Cut-through Generates the A and B group check leads, (15-09 | 15-24
and gate and the C and CT (H/M) gate driver leads FS3 TSC. JSC
driver for the six lead groups in the transla- ,
circuit tors.

FB295 Enable timer | Timing for enabling translators, timing 15-12 | 15-27
and pulse for generating enable verify, and drives
driver the pulser circuit. Generates group FS6 TSC, JSC
circuit check window.

FB296 Pulser Generates the 4.0 amp pulse through the 15-51 | 15-55
circuit grid to open or close remanent reed L, 9g contacts. FS6 TSC, JSC

F FCG detector | Connects FCG detector or test vertical 15-12 | 15-26
JSC and test to the FA773 according to the order
only | vertical leads from the FA772's. FS13 JSC

circuit

REFERENCES - SD1A327 TSC

SD1A328 JSC
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JSC SHARED or CRITICAL CIFCUIT PACKS

ome NAME FUNCTION LOCATION

FB293 junctor grid | Selects stage 0 and 1 node jeads for 15-31

node grids 0 and 1 with the order group ES7

selector and group 5 P-leads from the FA772
packs in controilter 0 or 1.

FB293 Selects stage 0 and 1 node leads for 15-40

grids 2 and 3 with. the order group FS7

and group 5 P-leads from the FA/772

padks in controllers O or 1.

FC131 input level Selects 1 of 4 test order functions 15-33

selector” with OP31-0P34 and OOR3 leads (this FS?
portion nat shared}. Also selects in-

put levels for grids O-1 with group 1
P-leads from controller 0 or 1 FA772's.

FC131 Selects i of 4 test order functions 15-42

with 1P31-1P34 and 10R3 leads (this FS7
portion not shared). Also selects in-

put Jevels for grids 2-3 with group 1

P-leads from controller 0 or 1 FA772's.

FC132 output level j| Selects output levels for grid 0 with 15-35

selector the group 2 P-jeads from the FA772's

in controetlers 0 or 1. FS?

FC132 Selects cutput levels for grid 1 with 15-37

the group 4 P-~leads from the FA772's FS7

in controllers 0 or 1.

FC132 “Selects output jevels for grid 2 with 15-44
the group 2 P-leads from the FA772's FS7

in controllers 0 or i.

FC132 Selects output levels for grid 3 with 15-46

the group 4 P-Teads from the FA772's FS7

in controllers 0 or 1.

FC134 diagnostic Provides certain inhibit and mode 15-59

control control functions to controllers during FS14

circuit diagnostics. Works in conjunction with
several other packs. Uses power supply

from both controllers

FC133 test point Contains test point and quarantine 15-63
access relays; reflects F, S, and T points to F514

circuit master scanner for both controllers.

Uses power supply from both controlters.

REFERENCE - SD1A328
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ENABLE AND SYNC POINTS FOR LSF 2:1

ENABLE INPUT PIN COLOR SYNC POINT CKT CPD

ooP 80-20-101 BL1W 80-16-308 LSF1 0
OON -001 BL2wW LSF1 0
OOP ~102 OR1W -306 LSC 0
OON . 7002 OR2W LSC 0
OOP -103 GR1W 80-16-304 LSFO 0
OON -003 GR2W LSFO 0

- ~104 BRiW - -
- ~004 BR2N - -

11P 7105 BL1W 80-31-307 LSFi 0
11N -005 BL2W LSF1 0
11P -106 ORIW ~305 LSC 0
11N -006 OR2W LSC 0
11P ~107 GR1W -303 LSFO 0
11N -007 GR2W LSFO 0
- +108 BRIW - -
- -008 BR2W - -

ENABLE _- INPUT PIN COLOR SYNC POINT CKT CPD

10P 80- 35-101 BL1W 80- 16-307 LSF1 1
10N -001 BLeW LSF1 1
10P -102 OR1W -305 LSC 1
10N -002 OR2W LSC 1
10P -103 GR1W 80-16-303 LSFO i
10N -003 GR2W LSFO 1
~ -104 BRIW - -
- — = 004 BR2W - -

O1P -105 BL1W 80-31-308 LSF1 1
OiN ~005 BL2W LSF1 1
O1P -106 ORIW -306 LSC 1
O1N -006 OR2W LSC ]
01P -107 GRIW 80-31-304 LSFO 1
O1N -007 GR2W LSFO 1
- -108 BR1W - -
- ~008 BR2W aa -
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ENABLE AND SYNC POINTS FOR LSF 4:1

ENABLE INPUT PIN COLOR SYNC POINT CKT CPD

OOP 80-20-101 BLIW 80-16-308 LSC1 0

OON -001 BL2W LSC1 0

OOP ~102 OR1W ~306 LSF1 0

OON -002 OR2W LSFi 0

OOP -103 GR1W ~304 LSCO 0

QON -003 GR2W LSCO 0

OOP ~104 BR1W 80-16-302 LSFO 0

OON -004 BReW LSFO 0

11P -105 BLIW 80- 31-307 LSCl 0

11N -005 BL2W LSC1 )

11P -106 ORIW -305 LSF1 0

LIN -006 OR2W LSF1 0

1iP -107 GR1W -303 LSCO 0

11N -007 GR2W LSCO 0

11P -108 BR1W 80-31-301 LSFO 0

11N -008 BR2W LSFO 0

ENABLE INPUT PIN COLOR SYNC POINT CKT CPD

10P 80- 35-101 BLIW 80-16-307 LSCl 61
10N -001 BL2W LScl 1

10P -102 ORIW - 305 LSF1 1
10N -002 OR2W LSFl 1
10P ~103 GR1W ~303 Lsco. 1
10N -003 GR2W Lsco. 1

1OP ~104 BR1W 80-16-301 LSFO. 1
10N -004 BR2W LSFO 1

. OFF ~105 BLIW 80-31-308 LSCcl 1
O1N ~005 BL2W Lsct 1

O1P -106 ORIW -306 LSF1 1
O1N ~006 OR2W LSFl 1

O1P -107 GR1W -304 LscoO. 1

OIN -007 GR2W Lsco. 1

oP -108 BR1W 80- 31-302 LSFO 1
OIN -008 BR2W LSFO 1
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ENABLE AND SYNC POINTS FOR TSF, JSF

ENABLE INPUT PIN COLOR SYNC POINT CKT CPD

OOP 80-16-311 BL1W 80-16-308 3 0

OON =211 BL2W 3 0

10P ~312 BL1W +307 3 1

10N -212 BL2W 3 1

S ooP ~313 ORIW - 306 2 YW)
OON ~213 OR2W 2 0

LL 10P ~314 OR1W -305 2 1

10N -214 OR2W 2 1

2 OOP ~315 GRiW - 304 1 0
= OON ~215 GR2W 1 0

©) 10P ~316 GR1W +303 1 1

10N ~216 GR2W 1 1

oop «317 BR1W +302 0 0

OON 2217 BR2W 0 0

10P ~318 BR1W ~301 0 1

10N -218 BR2W 0 1

“ne

os

hy

ENABLE INPUT PIN COLOR SYNC POINT CKT CPD

o1P 80-31-311 BL1W 80-31-308 3 1

O1N -211 BL2W 3 i

11P ~312 BLIW -307 3 0

11N “212 BL2W 3 0

01P -313 OR1W - 306 2 1

O1N -213 OR2W 2 1

—~ 11P ~314 OR1W -305 2 0

11N -214 OR2W 2 0

- O1P -315 GR1W -304 1 1
2 O1N 7215 GR2W 1 1

> 11P ~316 GR1W ~303 1 0

“ 11N -216 GR2W 1 0

O1P +317 BR1W =302 0 1

O1N “217 BR2W 0 1

11P -318 BR1W -301 0 0

11N -218 BR2W 0 0
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RELATED INPUT MESSAGES - NETWORK FRAMES

FAB-MB- aa bcc de f g hi.

REMOVES SPECIFIED LINKS FROM SERVICE.

FAB-RESTORE- aa bcc de fghi.

RETURNS SPECIFIED LINKS TO SERVICE.

FAB-SET- aa bb cde f gg hi.

SETS A PARTIAL PATH IN ANY NETWORK

FRAME. LINKS IN PATH MUST HAVE BEEN

BUSIED USING FAB-MB MESSAGES.

FAB-STATUS- aa b code f gh i.

DETERMINES PRESENT CONDITION OF LINK

OR SWITCH SPECIFIED.

NET-DGN- aaa bb c de.

REQUESTS DIAGNOSTIC, QUARANTINING, OR

RESTORAL OF THE SIGNAL DISTRIBUTOR OR

NETWORK CONTROLLER SPECIFIED.

NET-ONE~ aaa bb c de ffffffff gggggggg hhhhhhhh.

ALLOWS SINGLE ORDER TO BE SENT REPEATEDLY

TO A NETWORK OR SIGNAL DISTRIBUTOR FRAME.

NET-LINE- aaa aaaa bbbb.

IDENTIFIES OTHER NETWORK TERMINATION (LINE
OR TRUNK) IF LINE IS IN USE ON A CALL

T-SCAN- a b cc d ee ff.

READS ONE SCAN POINT OR A ROW OF POINTS

IN THE SCANNER SPECIFIED.

VFY-TNN- aa bb c de f.

VERIFIES A TRUNK NETWORK NUMBER ON A TSF

VFY-UNTY-15 aaa bbbb.

PRINTS CONTENTS OF AUX BLOCK ASSOCIATED

WITH UNIT TYPE AND MEMBER NUMBER

REFERENCE: IM-6A001-01
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4:1 LSF

STAGE O SWITCH 0 (20 or 22) and (16 or 17)

1 = (20 or 22) and (18 or 19)

2 = (21 or 23) and (16 or 17)

3 = (21 or 23) and (18 or 19)

STAGE 1 LEVEL 0 = (08 and 20 or 21) or (00 and 22 or 23)

1 = (09 and 20 or 21) or (01 and 22 or 23)

2 = (10 and 20 or 21) or (02 and 22 or 23)

3 = (11 and 20 or 21) or (03 and 22 or 23)

STAGE 1 SWITCH @ = (12 and 20 or 21) or (04 and 22 or 23)

' 1 = (13 and 20 or 21) or (05 and 22 or 23)
2 = (14 and 20 or 21) or (06 and 22 or 23)

3 = (15 and 34 or 353 or (07 and 22 or 23)

HOME CONCENTRATORS = 28 (controller 0), 29 (controller 1)

MATE CONCENTRATORS = 29 (controller 0), 28 (controller 1)

PRO not used = 34 and 30

@R1 close stage 0 and 1, open cutoff = 34 and 31

@R2 close stage 1, open stage 0, cutoffs unchanged = 34 and 32

@R3 test = 34 and 33

oR4 open stage 0, open cutoffs = 35 and 30

@R5 close stage 0 and 1, close cutoffs = 35 and 31

PRE not used = 35 and 32

@R7 open stage 0, close cutoffs = 35 and 33

CONCENTRATOR 0 = 24 and (20 or 21) 20 = group 0

1 = 25 and (20 or 21) 21 = group 2

2 = 26 and (20 or 21) 22 = group 1

3 = 27 and (20 or 21) 23 = group 3

4 = 24 and (22 or 23)

5 = 25 and (22 or 23)

6 = 26 and (22 or 23)

7 = 27 and (22 or 23)

STAGE 0 LEVEL O = (00 and 04 and 20 or 21) or (08 and 12 and 22 or

1 = (01 and 04 and 20 or 21) or (09 and 12 and 2? or

2 = (02 and 04 and 20 or 21) or (10 and 12 and 22 or

3 = (03 and 04 and 20 or 21) or (11 and 12 and 22 or

4 = (00 and 05 and 20 or 21) or (08 and 13 and 22 or

5 = (01 and 05 and 20 or 21) or (09 and 13 and 22 or

6 = (02 and 05 and 20 or 21) or (10 and 13 and 22 or

_ 7 = (03 and 05 and 20 or 21) or (11 and 13 and 22 or

8 = (00 and 06 and 20 or 21) or (08 and 14 and 22 or

9 = (01 and 06 and 20 or 21} or (09 and 14 and 22 or

10 = (02 and 06 and 20 or 21) or (10 and 14 and 22 or

11 = (03 and 06 and 20 or 21) or (11 and 14 and 22 or

12 = (00 and 07 and 20 or 21) or (08 and 15 and 22 or

13 = (O01 and 07 and 20 or 21) or (09 and 15 and 22 or

14 = (02 and 07 and 20 or 21) or (10 and 15 and 22 or

15 = (03 and 07 and 20 or 21) or (11 and 15 and 22 er

ore

23)

23)

23)

23)

23)

23)

23)

23)

23)

23)

23)

23)

23)

23)

23)

23)
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TERMINAL

oN] COUNTING
TERMINAL HORIZONTAL

NO

101S + 0 a LEVEL 7

8 Oy) 4

q 0 13

i] O }} 12
UPPER (ODD)

q q 1400 « ;}/_Y_ so SWITCH

— LEVELS 0-7

n qo 10

009 Q O}} Su

FANNING STRIP TF
08ALWAYS REFERENCED U O ~~ LEVEL 0

LEFT FACING THE \

FRONT OF THE FRAME 0 0 a7 LEVEL 7

106 ++ —e((T) 06

O || 9s

LOWER (EVEN)

D Oj} & |— switcn
LEVELS 0-7

0 O |) 2%
cc

0 Oj;

01 fiH—e({])!| oo
——

LEVEL 0
ud0 if 7~ v7

Hi \

i

| '
UPPER SWITCH NO |

i !
LOWER SWITCH NO i i

n {

s| |GRID as - TERMINAL
} 4 COUNTING

CIRCUIT VERTICAL

=
~ a
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TERMINAL
COUNTING
HORIZONTAL

LEVEL?

UPPER (000)
WITCH

LEVELS 0-7

FRONT SIDE

MOTE: COUNTING IS

FROM LEFT TO RIGHT

ON FRONT

LEVEL 0

LEVEL 7

+H. LOWER (EVEN)
SWITCH
LEVELS 0-7

LEVEL 0

Issue !

August, 1982

296D TYPE REMREED SWITCH

O R)
C)

O 0

Oo O

312 oO
Oo 0

O O

O 0

O O

O O

Oo a

WO C)
205

O 0

O QO

O 0

301 on 0
O 0

_
TERMINAL a wo
COUNTING
VERTICAL

THE 2960 TYPE REMREED SWITCHES REPLACED THE 296B TYPE

REMREED SWITCHES WHICH WERE USED IN THE EARLY 1A ESS

NETWORKS USING 108A AND 11A GRIDS. THE 2968 HAD FOUR

VERTICAL ROWS OF TERMINALS. IN ADDITION TO THE TWO

VERTICAL ROWS OF TERMINALS USED TO ACCESS THE TIP AND

RING PATH THERE WERE TWO ROWS OF TERMINALS ON

THE LEFT SIDE OF THE SWITCH PACKAGE TO GAIN ACCESS TO

THE PULSE PATH. THESE PULSE PATH TERMINALS HAVE BEEN

ELIMINATED ON THE 296D TYPE SWITCH PACKAGES LEAVING

ACCESS ONLY TO THE TIP AND RING PATH.



No. 1/1A ESS

Technical Aids Handbock

Issue 1

August, 1982

REMREED SWITCH PACKAGE TYPE 296D — (FRONT VIEW)
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STRAPPING 296D FOR LOOP START, GROUND START,

AND NO-TEST VERTICAL |

Gi

SS — oo |{oO - BATT
— BATT —aAi ee | °

x. Oo} — GND |‘o,-7
| Lo l

— BATT

2,

STRAPPING FOR LOOP-START

FIGURE A

p45 fol—rt
Oo 0) — GND | 2 |

| ra | oO - A
oO Oo -~— BATT

= 4 | — BATT
“po! — GND

Lo - |_4
pO Syme

wy

STRAPPING FOR GROUND-START

FIGUREB

_- ~ fol—“Eee 2) FOR STRAPPING NO-TEST
| ere Oe ‘ VERTICAL CONNECTION ON

-_-_—_ —
r= =F gy POL 128 OR 13B CONCENTRATOR

ta fal GRID USING 23A APPARATUS

eo lols UNIT, SEE SD1A325 (2:1
LSF) OR SDIA :1 LSF).

STRAP 8 NPSL ) OR SDIAS26 (4:1 LSF)
FIGURE C
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% NO.4 WIRE ROD IS CUT BETWEEN THE FRONT AND BACK FERROD UNIT

Wiring Arrangement of Type 1B Ferrod Sensor Assembly



V/TR ESSMo.

Technicol Aide Hondbeck

+
‘Iesyva

2GE?August,

NWOTOO=9

x 
G2 C10 ~ Le oynuTISHS=S

TSHARI=T1HOLIMS=S

b
o
y
S
d
l
L
l
 
¥
 
¥-doroY)

440
109x

A"4ray
0

1(L£-0) 
Teucberaq



Ne.

Technical Aids Handbook

1/1a ESS

SUPF
2 NT#2 L-T RC 571-1725

£3 623 01,

LEN

STG 0 SW

STG @ INP LY

STG 6 OUT LV

STG 1 SW

STG 1 INP LV

STG 1 OUT LV-

3 2102, O

TNN /
PATH

STG 0 SW

STG 0 INP LV

STG O OUT LV

STG 3 SW-

STG ¥ INP LV

STG 1 OUT LY-

0917~919-137-716

621-161-116-614

X93 13

0830 78 *

1 LINE UNN

STG 1 OUT LV

STG 1 INP LV

STG 1 SW

STG 0 OUT LV

LSTG O INP LV
LsTG 0 SW

03 21 64 *

| TRUNK JNN
STG 1 OUT LV

STG 1 INP LV

STG 1 SW

' STG 0 OUT LV
tL STG 0 INP LV

STG.0 SW

MEHG TERM # TGN TROUBLE INL - J PATH
4 “

August,

/ TROUBLE IN T - J PATH

TJSF
TDF

TSF

Ieaue 1

1982

-CDPR

c")uv
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U
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x

x
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Fa

C e)

v v
AUD RING TRK

i
=
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—
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a
K

x

3

1
a LINE FERROD

-48y

O
Q

Q
o

FERROD SHOULD SATURATE

CALL_PROGRAM
pearladil Atald *ESTABLISH NTWK PATH

(REMOVE LINE FERROD)

*CLOSE TRUNK CUT THROUGHS

*SCAN TRUNK FERROD

=0 (CLOSED PATH) OK

{=1 (OPEN PATH)

PIDENT NMFL *OPEN TRUNK CUT THROUGHS

*CONNECT LINE FERROD

*SCAN LINE FERROD

=1 (ON HOOK)

| =0 (OFF HOOK)
*PRINT NTO2 SUPF

*SCORE NTWK SWITCH

FAILURE COUNTERS

*REQUEST TRK MICE

METHOD OF PERFORMING TEST

Whenever a network connection is completed in the ESS office, a supervisory
check is made to verify the continuity of the newly established path.

this test should detect opens in the trunks or switching network.

of the failure messages are a result of line or trunk problems external to the
ESS machine.

ai-48¥

In theory

In fact, many



Issue 1 No . T/A ESS
August, 1982 Technical Aids Handbook

SuPF (cont'd)

POSSIBLE CAUSES GF TROUBLE

1. Broken cross-connect on trunk frame.
2. Defective trunk units or switches (trk ckt to line path).

3. Split pulse paths in the ESS network.
4. Crossed lines on the MDF or in the cable. Tip of one line crossed to the

ring of another causes excessive supervisory failures.
5 Application of breakdown tone to a line. Voltmeter tests of such lines

will not show a DC trouble, and the Tine must be monitored to detect the tone.

6. JGF plug or jack troubles.
7. Crosses or grounds on lines which fall between the saturation point of the
line ferrod ( 4800-52005.) and a CDPR or RA trunk {~ 2700.2). LEN to CDPR path.

MEANS OF REDUCING FAILURES

1. Application of cable tone to a line only with the coils removed.
2. Close survetllance of T-T supervision failures to identify bad trunks.
3. Repeated failures to one switch frame could indicate either a split pulse

path of a deteriorating pulser.

RC

MDF JGF TSF TSF TDF _ RINGING TRK
ley USF, ae ol yx “x - y

~ LAL, BB L,cl auf Jd 7c, BL AY ft Ri.

_— TM * TM “ __ ra lad ~ * ro} ¥

4 “° FERROD SHOULD SATURATE | S&T
LINE FERROD

-48v

AC RINGING FROM RT PLT ~v ¥

METHOD OF PERFORMING TEST

While ringing current is being applied to a line, an AC continuity check is made

to assure that sufficient current is flowing in the circuit. This test will]

detect open lines or keysets with insufficient capacitance.

In this test the failure will not be printed out until after the originating

party abandons the connection. If the ringing is tripped, for any reason, the

failure message will not be printed.

POSSIBLE CAUSES OF TROUBLE

1. Defective switches or ringing trunks.

2. Open cross connect on MDF.

3. Lines put into translations too soon or not removed properly when service
has been discontinued.

4. 400B keyset unit is the primary cause. Due to its design, causes false
failures.

MEANS OF REDUCING FAILURES

1. Analyze printouts for repeated failures to the MLHG.

2. Periodically check the RC failures for repeated ringing trunk failures.
3. Coordinate cross connect work with service order TTY entries.

FCG

MOF LSF LUSF JGF TSF Tsp TDF TRUNE
— ea— 4 h——% o}~%—% KK tet fae -!

0 7 oO 1 1 0 1 0

j c B A

= fee}= bp — Ay Be Se pe Ew x“ x¥— {1
I

+ +¢0 X OXF SWITCH
Gg LINE FERROD c FCG FERROD

* | -48y -asy ¥
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FcG (cont'd)

METHOD OF PERFORMING TEST

When a network connection is established, it is checked for the presence of

a false cross or ground on the tip and ring connection. This test is performed

with stage 0 of the LSF open to remove the line. However, the trunk unit is
associated with the test since the crasspoints of the TSF are closed. Generally

failures of this type indicate a problem within the ESS trunk or network.

The FCG test is made from the No Test Vertical associated with the JSF. When

attempting to isolate a failure in the combined mode, one controller cannot test

for FCG in the grids normally controlied by the other controller. By removing

a JSF controller, haif of the FCG testing in that frame is eliminated.

POSSIBLE CAUSES OF TROUBLE

Cross connect touching on TOF.

JGF crosses in plugs or jacks.

Defective switches (closed trunk cutoff).

Stuck “F" switches.

Defective trunk unitsO
n
 
&
 
w
n

o
o

MEANS OF REDUCING FAILURES

1. Logging all failures to identify patterns early.

2. Use "MNOQ2 MISC" messages on mtce TTY to identify trunks associated with

transient FCG failures.

FSCN INT 0G = CONTRO 01 = CONTR 1

UTSDfil a8 @) i500 t61191991
cpp erp | | Lyi WORD

CPD ROW = CONTROLLER QUAR

CPD COL = CONTROLLER ROUTE TROUBLECPD [ = FAULT RECOGN IN PROGRESS FOR FRAME
TRANSLATOR = MTCE HAS BEEN REMOVED FROM FRAME

SCA NNER ASW EXPECTED {SHOULD = 0)
0 = VERIFY NOT EXPECTED, 1} = VERIFY EXPECTED

OGGB1 712 MUT Js

OCTAL ORDER 9001111001 6710 se
— TC 10=C -O1=B

CKT # OO=A

VERTICAL FILE

mmm HMP - 1 (14 + 1 = HMP 15)

BAY

QO = OPERATE, J = RELEASE MUT 1B. 20, 22, 26

2288 2000 2012 9199 181 1f06 pase Paes Be1e

‘= BITS ON PU ADDR BUS

FSCN failures indicate that the signa} distributor either failed to see a

MLR (magnetic latching relay) operate or release.

FSCN EXT

18 NNI@ FSCN

UTSD 9

O01 919 D1 1 BBT 1 119 1 OB pee Dp

SEE BREAKDOWN ABOYE

99002513

OCTAL QRDER 0] | 201 001 0771

3 or 7 C yor USEDEXTERNAL PT Loner TO DECIMAL= 82
= ADD 128O =on 1 = RELEASE MUT 18, 27, 24, 29

PEAR POOP PABT 1004 B11 BRIP BRED APBD BoIA.
\BITS ON PU ADDR BUS
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FSCN ssD

5 NNI@ FSCN

SSD 06

11 P11 Bi 9 POP 1 119 1 pp pl P

SEE BREAKDOWN ABOVE

PAOND220

OCTAL ORDER 0 0 * 010 00

0 = operate! ROW FIELD1 = RELEASE ime
HALF CMT 24, 26

2220 POOP POA] PPP! B19] POPP B1pe HPD pipe,

BITS ON PU ADDR BUS
RVFY

26 NNI@ RYFY

LUSW 921

117 197 18 7 900 6 199 1 BB 9Bp 1

BREAKDOWN ON PREVIOUS PAGE

:26035617

[Lste 1 LV
STG 1 SW

STG 0 LY

STG 0 SW

GRID

N/A

~ORDER

1800 191f 1910 BOIA O11P 1909 BoID BID a

\ BITS ON PU ADDR BUS
26 NTIG Lad RVFY 92 226 OBL 571-1747 X95 92.13.17

a a
LEN MLHG TERM # JNN

or MJ

Wor LSF LUSF JGF JSF TSF TDF TRUNK

0 | 1 0 1 0

— fect — Fp ig BySe ef py ByAy te
lT + co x fe SWITCH
oh LINE FERROD Mi

F, WL0 OR VL1 RELAY LOOP START
¥ | -48v R7.0 OR R7.1 RESISTOR

3

Y , VGO OR VG1 RELAY GROUND START
R8.0 GR R8.1 RESISTOR (R PATH ONLY)

METHOD OF PERFORMING TEST

When an ESS line disconnects, a test is made to verify that the line equipment

restores properly and thus will be able to detect a new origination. To perform
the test, a resistance loop or ground is connected from the junctor switch frame

to the Tine ferrod. This resistance simulates an origination and the line ferrod

is scanned to see ‘if it is saturated. Failure to saturate the line ferrod

results in the error printout.

POSSIBLE CAUSES OF TROUBLE

} Defective cutoff switch not closing through to line ferrod.

2. Translations incorrect or line ferrod wiring incorrect.

3. Tip ground from a blown coil on MOF or T-T crass.

4. Open "F" switch contacts or troubles in the restore verify circuit.

MEANS GF REDUCING FAILURES

1. Check ALIT printout every morning to pick up failures from previous night's

automatic line insulation tests.

. 1/14 ESS

Handbook

2. Periodically check the RVFY printouts for fatlure patterns to one particular JSF.
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PX TRK, ORIG = CDPR

TOF TERM = RING
MOF IGF TUSF TSF

. rat yy fea} x — 4¥—-x fool —_faems
0 1 0 1 0 1 0

ne} x yty it teel” 4 ox x AX fee} petty
ir 60 % PROBLEM SHOULD BE IN THIS AREA . MS

LINE FERROD SINCE THIS T & R FABRIC HAS BEEN

-48v PREVIOUSLY CHECKED BY THE FCG TEST.
Sd

CONTINUOUSLY CLOSED CROSSPOINT ON THE RING SIDE OF THE LINE.

METHOD OF PERFORMING TEST

Prior to applying either dial tone or ringing current to a line, a power cross test
is made.

cess of 50 volts.

POSSIBLE CAUSES OF TROUBLE

1. Crosses with power lines.

2. CDPR trunk low sensitivity.

3. Positive DC on subscriber line.

4. Incorrect use of cable breakdown set.

MEANS OF REDUCING FAILURES

1. Adherence to standard practices when using breakdown sets.

2. Investigating each PX that is received.

This test looks for the presence of a positive foreign potential in ex-

LLR

TOF RINGING TRK

MOF LSF Lose GF TOSF 1SF TOR
foo} px ¥— x foo} # ¥—K—++ x

0 1 0 1 1 0 1 0

~ 1 pty ip? y © x x x _$_}o~ xan oe
+ 7 CO % PROBLEM SHOULD BE IN THIS AREA SC2 FERROD

LINE FERROD SINCE THIS T & R FABRIC HAS BEEN

. -48y PREVIOUSLY CHECKED BY THE FCG TEST.

Neel

PRIOR TO RINGING THE CALLED SUBSCRIBER,A PRE-TRIP TEST IS MADE TO INSURE THAT

A FALSE TRIP OF RINGING WILL NOT OCCUR CAUSING A FALSE AMA OR COIN CHARGE TO

BE MADE AGAINST THE ORIGINATING CUSTOMER.

TIP AND RING REVERSAL IN THE PATH WILL CAUSE AN LLR.

LOW T-R RESISTANCE IN CALLED SUBSCRIBER LINE OR RINGING TRUNK CIRCUIT.

LSS
TRUNK (CDPR

MDF LSF Lusp 0 UGE. TJSF TSF TOF (CDPR)
” y—_»—-[oo1._«+ _—-x ¥—x—_[ ¥

0 1 0 1 1 0 1 0

TP

LINE FERROD

} ~48v
TIP PARTY HAS 1000.2 GROUND {OFF HOOK}
RING PARTY HAS NONE.

THIS CAN BE TESTED VIA LTTP OR STATION RINGER TEST CODE.

TWO PARTY TESTS ARE MADE ON ORIGINATING SUBSCRIBER LINE - ONE IS MADE PRIOR TO

DIAL TONE (PT1) AND ANOTHER IS MADE AFTER ALL DIGETS ARE DIALED {(PT2}.

IF ONE TEST SHOWS RING PARTY AND SECOND TEST SHOWS TIP PARTY OR VICE VERSA, A

LINE SECURITY SCAN FAILURE EXISTS. THE POSSIBILITY OF CHARGING THE WRONG

CUSTOMER CAN OCCUR.

-48-
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SECTION 8

JUNCTOR (J) FRAME

(JTAO31D)

CONTENTS

JUNCTOR SCANNER, UNIT TYPE 17

SD-1A214

CD-1A214

PK- 1A027 SCANNER RAW DATA DOC

TLM- 1A214

ED-1A170-16

AND

JUNCTOR SIGNAL DISTRIBUTOR (JSD), UNIT TYPE 18

SD-1A216

CD- 1A216

TLM- 1A216

ED- 1A170-16

SUPPORTING DOCUMENTATION

TLM-1A110 JUNCTOR

SD-1A119 COMMUNICATIONS BUS CKT

SD-1A129 MISCELLANEOUS CKT

BSP 231-049-315 JUNCTOR REDISTRIBUTION-RECENT

CHANGE AND VERIFICATION

TOP 231-051-001



i/ja ESS

Technicol Aids Handbook

No.
Isave 1

August, 1982

OTO=3009MOYYSNNYISYOLINNAL

MOYOISIST]MOYSISLSW
7

9£
6

OL

(x
4

YANNISYOLINAL-LAOAWTYAqHOTWLI0
440

YIMOd(MIN)NOY3MOd

Ol =| N | [er in wolre

-/O}—/0/—lo]/-jo]—

NOILIQNOD

n/ O(Ol—|— |O/O;—i —

ul Olojolo}—|—|—|—

SLNIOdNVOS437110LNODYANNYOSYOLINAC-LNOAVTLNIOdLONY‘S‘4



Issue 1

1982August,

4

0 
T 

€ 
t 

pis 
g 

6 
oT 

tT 
ZZ

1/ia ESS

Technical Aids Handbook

No.

440
Y3MOdVd
lGATaVNAYW
NO+1
GI

Ol =|[N fool] [info]re

+|o|—|0}—jo|—|o]-

nl] o|o|—|—jolo|—]—

u1o/o|o/0/—|—|-|-



T/1A ESS

Technical Aids Handbook

No.

9L-1(dWH)SFLTdONILNNOWTYLNOZIYOH

JUNCTOR FRAME TERMINAL STRIP

1982

Issue 1}

August,

tAvarywerpseS
|.;1O-OLl¥10S\

l

Halselrjio O OOOO 0 Of 44h6
6

x
1
9
 

ot 
a

nnZ1
zk

|~~elElrtrt
$

7



Issue 11/1a ESS

Technical Aids Handbook

No.

1982August,

F, S, T DIAGNOSTIC POINTS, JSD SL¥SSEHodSL¥SSEHOASLISIN88z2YodL0Z
OT9S

81Z902
0090S

£00
ELODS

L1Z900£0095
Tl9TIO£00£70ALL
Z10Z10£02££0TL
E10EloZ009470WIS
710TOZ0Z9¢€0ts
Stocto100Elo/c70Wid
9109T0L0zetz/ceotd
LTOZ10800800240WOL
810SLO80780Z7€0OL
10ZLoz£00200£40KOS
Z0ZZ0Z202£02€€0os
coc£0Z900210/900Z70WOT
H0Z707902712/902Z€0Oa
102L02L02£0200#700£90Wd¥
802802g0Z802»0ZHOT€S9dV
602602G02S0zS00$00790Wid
907902902902cozC02"50da
I12LizlzT1z€00€00790wid
ZzZz712Zz£02£07zS0Ee
EZ€1ZElzelz200Z00190wid
"IZ712v1?“1ZZ0Z202TSOag
GizSIZGizS12TOOToo090WUV
91291791z91ZL0z10Zosoqv
Tl-O8TZL-O8%71-080TT-080€0-O8T€9-080729-080€0~-080SIN
LnoNIInoNIInoNI

LAWLWOdassLor-ass



1/1tA ESS

Technical Aids Handbook

No.Issue 1

1982August,

NETWORK CONNECTION (VIA NO-TEST VERTICAL)

TO BALANCE TERMINATION FOR JUNCTOR CKT. DIAG.
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TYPE IC ASSEMBLY TYPE 1D ASSEMBLY
CONTAINS 2 CONTAINS 2

TYPE 3 FERROOS TYPE 4 FERRODS

(JUNCTOR) { TRUNK}

k

>

a
br & 8 za
z o o «rr «f

| | | | | | | | EQUIPMENT END
ti] if if Edy | | (FRONT)
| }

15 9
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Wiring Arrangements of Type 1C or 1D Ferrod Assembly
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SECTION 9

JUNCTOR GROUPING (JG) FRAME (12-FILE)

JIA0O85A

CONTENTS

SD- 1A340

CD-1A340

ED- 1A341-10

SUPPORTING DOCUMENTATION

BSP 820-110-151
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SECTION 10

TRUNK PANELS (TRK PNLS}

CONTENTS

TLTP

TRUNK AND LINE TEST

J1A042A&B

UNIT TYPE 8 (MEMBER NUMBER

SD-1A132

CD-1A132

ED-J1A042

0)

TLTP

TRUNK AND LINE TEST

J6A001A

UNIT TYPE 8 (MEMBER NUMBER

SD-6A005

CD-6A005

ED-J6A001-A

0)

STTP

SUPPLEMENTARY TRUNK TEST

J1A042C

UNIT TYPE 8 (MEMBER NUMBER >0)

SD-1A256

CD-1A256

ED- 1A042C

MTTP

MANUAL TRUNK TEST POSITION

J1A042F

UNIT TYPE 8 (Member Number >0)

SD-1A418

CD-1A418

ED - 1A042

SUPPORTING DOCUMENTATION

BSP 820-502-150

aA?
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OPERATION OF CPD PQINTS

TNN ON ACCESS TRUNK (1 - 3)

PRIOR TO 1£6, 1AE6

Keys: TST, OP

TT Dial: A, B, C, D, START

1E6, 1AE6 AND LATER

Keys: TST, TRK/TNN

TT Dial: *, A, B, C, D, #

(A) (B) (C) (D)

cPD ACCESS CKT

POINT RELAY | TRUNK | GROUP | SD PT | OP/REL

0 A 1 - 3 9 0 |o-9

1 B 1-3 9 1 0-9

2 C 1-3 9 2 0-9

3 D 1-3 9 3 0-9

4 E 1-3 9 4 0-9

5 F 1 - 3 9 5 0-9

6 G 1-3 9 6 0-9

7 H 1-3 9 7 0-9

8 J 1-3 Q 8 10-9
9 K 1-3 9 9 0-9

10 L 1-3 8 0 |0-9

11 M 1-3 8 1 0-9

12 N 1-3 8 2 0-9

13 0 1-3 8 3 |o-9

14 Pp 1-3 8 4 |o-9
15 g 1 - 3 8 5 0-9

y

OP/REL

0 | CPD POINT RESET

1 | CPD POINT SET

2

3

4 | RELAY RELEASE (COMMON)
5 | RELAY OPERATE (COMMON)

6 | RELAY RELEASE (INT APPL)

7 | RELAY OPERATE (INT APPL)

8 | RELAY RELEASE (INDIVIDUAL)
REFERENCE: HB 275 SECT 520 AND 523 9 | RELAY OPERATE (INDIVIDUAL)

BSP 231-130-301

TOP 231-050-006 (1E6/7AE6)
TOP 231-050-007 (MTTP, 1E7/1AE7)

TOP 231-050-008 (STTP, 1E7/1AE7)
TOP 231-050-009 (TLTP, 1E7/1AE7)
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RINGING & TONE PLANT

LEAD FUNCTIONS

Lead | peerg FUNCTION

ARI AUDIBLE RINGING TONE

AR2 " " "

AR3 " " "

AR30 PRECEDENCE AUD RING TONE, 30 IPM

BTT BT BUSY TONE, CONTINUOUS

BT3 | BT60 BUSY TONE, 60 IPM

BT4 | BT120 | BUSY TONE, 120 IPM

HT] HT HIGH TONE, CONTINUOUS

HT2 | HT120 | HIGH TONE, 120 IPM

HT3 | HT60 HIGH TONE, 60 IPM

MTT CALL WAITING TONE

MT2 BUSY VERIFICATION TONE

PT PREEMPT TONE

ROH RECEIVER OFF HOOK, PERMANENT SIG

SARI SIMULATED AUDIBLE RINGING

SAR2 " " "

SAR3 " " "

IT DIAL TONE

REFERENCES - J87801A

J86834A

$D81737

SD1A218

812A RINGING & TONE

808A RINGING & TONE

812A

TONE OR REC ANN CKT
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PRINTOUT FORMATS
CCINT C 12-1

CCINT D 12-2

CCINT E 12-3

CCINT F | 12-4

SPINT C, CX 12-9

SPINT E 12-10

SPINT K, KX 12-11

SPINT M, X 12-12

SPINT P, PF, PI, PM (FOR PUC) 12-13

SPINT P, PF, PI, PM (NON PUC) 12-14

SPINT PU, PX, S 12-15

SPINT U, UX 12-16

PROGRAM STORE AND CALL STORE .

BUS SELECTION IN CC 12-5

MATCHER CIRCUIT (WCH 80) 12-6

CENTRAL CONTROL BUFFER BUS SYSTEM 12-8

CC ACCESSIBLE SIGNAL PROCESSOR LOCATIONS

FOR READ OPERATIONS 12-17

FOR WRITE OPERATIONS 12-18

PS ADDRESS AND MEMORY BLOCK LAYOUT 12-19

PS READOUT CONNECTIONS 12-20

PS ANSWER BUS TESTING 12-21

PS MONITOR BUS RELAY STATES 12-24

PS STATE CONTROL 12-25

ENABLE WORD LAYOUT 12-26
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PROGRAM STORE AND CALL STORE BUS SELECTION IN CC

Ten flip-flops are required to determine which central control is working
with which program store and cal] store bus. They are the AU, PBO, PBA,
PBT, CBO, CBA, CBT, OL3, and MRP. These flip-flops have the following
Significance:

AU - central control status. 0 = CCO active, 1 = CCl active

PBO, CBO - 1 = active CC sends on both busses

PBA, CBA - this flip-flop defines the active bus, je, which bus
jis to be used by the active CC

PBT, CBT - 1 = standby bus is not used

OL3 - offline operation. 1 = bus selection for maintenance and
control instructions is handled the same as for normal

instructions (controlled by PBO, PBA, PBT, CBO, CBA, and
CBT). O = active CC sends addresses on both busses and
each CC will receive from the bus specified by the MRP, MRC

flip-flop

MRP, MRC - maintenance and control instructions. 1 = receive
from bus 1, 0 = receive from bus 0

PS bus PBT PBA PBO | Active CC | Standby CC

CS bus CBT CBA CBO | Send j Rec Send | Rec

0 0 0 0 0 ] ]

0 ] 0 71 ] 0 0

] 0 0 0 0 Xx 0
] J 0 ] 1 x ]

0 0 ] 0&1 0 X ]

0 1 ] 0&1 ] X 0

] 0 ] O&T 0 X 0

] 7] ] 0&1 ] X |

QO = F/F reset 0 = bus 0

] = F/F set ] = bus 1

X = neither bus
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Program Store Answer Bus Testing in No. 1 ESS Offices Where

PS-O and PS-1 are in the Same PS Bus Community

Due to the physical location of Program Store Frames in many No. 1

ESS Offices both PS-0 and PS-1 have been engineered and installed on

the same PS Bus Community (A or B). This presents a problem when ad-

ding a PS Frame to the other Bus Community.

The present "MOD-5" Bus Test Programs require that either PS-O or PS-1

be in the PS-Bus Community to be tested in order to test the PS Answer

Bus. The following is a method by which the A or B Community PS Answer

Bus can be tested when PS-O or PS-l are not in the Community to be test:
ed. This method utilizes normal Offline procedures and one (possibly

two) PS Memory Card(s) from a "MOD-5" Bus Test Program.

l. Utilizing the Program MAP for the "MOD-5" Progran

Test Set Locate the PS Memory Card(s) containing

the seven (7) Test Words starting at symbolic ad-

dress "ROTP". This (These) cards will be refer-

red to as "TEST CARD(S)".

2. Sclect a Program Store in the PS Bus Community(A

or B) to be tested. This will be referred to as

the "TEST PS". * The "TEST PS" must have one or

two consecutive Memory Cards (depending on no. of

TEST CARDS), containing FILL (either Generic FILL

or Xlation FILL). These FILL Cards must ove of the

same "PASS" No. as the "TEST CARDS". The location

of these memory cards will be referred to as “TEST

CARD LOCATION(S)".

3. T-READ the FILL CARD({S) to verify that the entire

card(s) are in fact FILL (ie: All addresses on the

Card{s) are either Generic or Xlation FILL).

- Determine the address of symbolic "ROTP" when the

"TEST CARD(S)" are placed in the "TRST CARD LO-

CATION(S)" of the "TEST PS". This is tne “START

AYDRESS OF TEST WoRrpS".

>. fnitiate Bus Testing oy input messages os LCollews:

12-18
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PS ANSWER BUS TEST

Offline Program

Mem. No. of “TEST PS" (00 - 11)*

No. of BUS to be tested (0 or 1)i

OFL-CONFIG- “00 0 99 Q.

omit in CC offices

Test Card in Test Card in

H Half of G Half of

TEST PS TEST PS

OFL-PROG-0013310000203/ OFL-PROG-0013310000203/
START ADDRESSsO

007100 /ee OF TEST WORDS 007100/

0527600000000/ 0525200000000/

0527600000001/ 0525200000001/

0527600000002/ 0525200000002/

0527600000003/ 0525200000003/

0527600000004/ 0525200000004/

0527600000005/ 0525200000005/

0527600000006/ 0525200000006/

0000000000000/ 0000000000000/

0000000000000/ 0000000000000/

0000000000000/ 0000000000000/

0000000000000/ 0000000000000/

0001000015707/ 0001000015707/

3777737777777. 3777737777777.

*If it is necessary to use an untested (added) PS as the "TEST PS"

use Mem. No. 00 in the OFL-CONFIG- message. It should be noted

that under this condition the problems encountered in performing

the Bus Test may be caused by the untested "TEST PS" and may not

be bus problems,



No. 1/14 ESS Issue }
Technical Aids Handbook August, 1982

6. After OFL messages have been successfully e¢ompleted

remove the Original Translation or Generi¢ FILL Card(s)

trom “TEST CARD LOCATION(S)" and insert the "TEST CARDS".

7. 1£ an untested (added) PS is being used as the "TEST Ps"

it will have to be configured on the Offline Bus (0 or 1)

by setting the Send and Receive FF on the PS with PS Bus

Control Card (ITE: 4742). Care should be taken to be

sure that this PS does not Send on the Active PS Bus(ie:

Set TBL FF associated with the ACTIVE PS Bus and reset

SEND FF"s FOR THE HALF (H or G) not being used for Test).

1f the system for any reason should attempt to reconfig-~

ure PS's and/or PS Buses be prepared to Set TBL FF for

the bus being Tested on the untested (added) PS.

The above FF controls can all be accomplished with the

ITE 4742 Bus Control Card.

8. Utilizing on oscilloscope perform Bus Test using scope

_ patterns in the Program Listing for the PS Answer Bus

Test.

9. When Bus Test is completed Set both Bus TBL FF's with

switches on Bus Control Card if an added PS was used as

"TEST PS".

10. Remove "TEST CARD(S)" and insert Original FILL Cards in

"TEST CARD LOCATION(S)".

RETURN TEST CARD(S) TO PROPER

LOCATION(S) IN MOD 5 TEST SET

11. Input message OFL-MODE-03.

12-20
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SIGNAL DISTRIBUTOR OUTPUT *

RELAY SDVT4 SDVT3 SDVT2 SDVT1 SDYTO SOFT] SDFTO

STATE

1 0 0 0 0 0 0 0

2 0 0 0 0) C 0 1

3 0 0 0 0 0 7] 0

4 0 0 0 0 1 0 0

5 a) ] 0 0 ] 0 0

6 ] 0 0 0 ] 0 0

7 1 1 0 4) 1 0 0

8 0 0 0 ] 0 9 0

9 ] 0 0 ] 0 G 0

10 1 1 0 1 0 0 0

YW 0 0 J 0 0 0 0

12 0 ] 1 0 0 0 0

13 ] 0 ] 0 0 0 0

14 ] 7 7] N 0 0 0

15 ] 1 0 0 0 0 0

* RELAYS THAT ARE OPERATED WHEN THE ASSOCIATED SD

OUTPUT IS OPERATED (=1):

SD RELAYS

FTO FTT.FT21-FT25 Operation of one SD relay - FTG,

FFT FT2,FT5-FT8,FT26 FT1, VTO, VT1, VT2 will render

VTO FT9-FT12,FT27;FT30 | operation of others ineffective

VT FT3,FT13-FT16,FT31 | through contacts of FT2, FT3,

VT2 FT4,FTI7-FT20,FT32,) FT4, F725, or FT27 relay.

VT3 FT28

VT4 FT29

~48¥

+FT2 +FT27 +FT2 +FT2 +FT2

+FT27 +FT3 +FT3 TFT27 +FT27

+FT3 +FT4 +FT4 +FT4 +FT3

+FT4 +FT25 = + #72500 + FT2500— + FT25

é FTa25 d fre, Array. d Frsi6, d FTI7-20, F126 CF T29. - , on ~ oo

FT26 \ FT3O \ FT31 FT32

PSION De en a

oNPPLiQue“KF TO FTI *VTO XVTI vT2 VIZ xvtTa!
a ee a ee a as Seen | od
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CENTRAL CONTKOL BUFFER BUS SYSTEM

OCTAL REGISTER OR TEST ;

Loc | ADDRESS GROUP NAME F.3. | com 23 22 2 2 19 18 17 16 15 1" 13 12 uN 1 9 a T & 5 4 4 2 1 6

1 | wooo-t | aro EXTERHAL a3 [2ze-tof ARO-23| ARO-22 [ano-2) | ARO-20 | ako-i9 [aRo-1a | aRD~I7 | ARO-16] ARO~i5 FAROWIN | ARO-13 | ARO-7 | ARO-11] ARO-10 | aRO-9 | ARO-B | ARO-7 | ARO-G | ARO-B 1 ARO-Y } ARD-3 | ARO-2 | ARO-1 | ARO-—O

MATCH REG. ARO Rc * Rwe awe RWC RWC Rec RWC Rwe kee Rwe Rw Rae RWC RWC RwC Rwe Rwe Rwe RWC AWE RWC Rwe Ree Rwe

2 | wooz-3 | pro INTERNAL 83 | 226-25) PRO-23] pRO-22 | pa0-2! | DRO-20 | oRO~19 [oRo-18 | DRO-17 | DRO-I6] ORO-16 | DROWIY | DRO~23 | ORO-12 | ORG-IT | DRO-10 | DRO-9 | ORO-B | ORO-7 | ORO-G | ORO-5 | DRO-4 | ORO-3 | ORO~2 | DRO-1 | DRO~0
MATCH REG. DRO Awe ~ | RW RWC RWC Rwe Rwe RWC Ree RWC RWC RWC Rwe Rec Rw Rec Rw Rw Rw Rwe Rwe Rwe RWC Rw awe

3 | soov-s! ari EXTERHAL gu | ozu_g5) ARN-23] amt-22 |ARE-2t | AR1-20 ]ARI-19 [ARI-18 | ARIW-I7 | ARI~15] ARE-IS PARI-IM J AR(-63] ARItZ | ARD-TT] ARI-10 | ARI-9 | ARI-B (ARIA? J ARI-6 fF OARI-S | ARI-u | AREWJ ari-2 | ari-t | arto
MATCH REG. ARI Rwe * RWC RWC RWC Rwe awe awe Rwe RWE Rwe Rwe RAC Rw Rwe Awe RWC Rw Rwe Rwe Awe Rwe Rwe awe Rwe

«| sooe-7 | or! ITER ab, ay | 2zg3g) DRI-281 oRI-22 ]0RI-21 | DRI-20 | oRI-19 JORI-16 | DRI-17 | ORI-16] DRI~i5 | ORI-18 | DRI~53 | ORI-12 | ORI-11] ORI-10 | ORI~9 | ORI-8 pRi-? | DRI-6 | oRI-5 | pai-g | orI-3 | onl-z | oRI-t | ogl-0

MATCH SEG. ORI Rwe * we Rwe Rwe Rwe RWC Rw Rwe Rwe RwWe Rw Rwe RWwe RWC Rwe PwC RwWe Rwe Rwt Rwe Ret Rwe RWC Rw

MATCH EETO etoc | suto | cro (STO ito: { Tock-5 | rocr-4 } Tocr-3 | TOCR-2 | YocR-1f TocR-O | TI-! | Ti-0 | T0-1 T0-0 Pi-2 4 pi-t | PI-D Po-z | PO.) | PO-0

§ J 4alo-1 | MAR CONTROL a5 | 328-43 RWC we Rwe RWC RWC awe awe RWC RWC awe Awe RWC RWC RWC RC RWC ewe f orwe | RWC RWC awe RWC
REG. ** EMMS EMMS | EMMS | EMMS EMMS ews | ERAS | EMMS EMS | EMMS ews | eMms | EMMS 7 EMMS | EMMS EMMS | EMMS 7 EMMS | EMMS EMS} EMMS =| EMMS

HATCH NODE TR Pa Tb $ A
4012-3 FMOCR e5 | 31e-46 F E HM 1 ie cB “ Y

6 3 CONTROL REG. RWC RWC Ree Rwe RWC Rwe kwe RwC RWC Rwe AWE Rwe

MATCH MRP mac re ae) EC RE wR Py Ht *)
T Wo1N-5] MACE CYCLE 85 [324-05 auc: Ree {wcz3) | (wola} | ewe Rw awe | | Ree ater | pees

CONTROL FF'S awe. rec

cpp sua? ACSFM ‘ ous | ls est [p-T$T ¥-81T ry) oLz OL! cw cw} CBT caa | ceo | par PBA Pao Tce ay
6 woic-7| CSTE] CONTROLLED 75 basi (w) EXSYH20 R R k g re | ke R R R F R R R rs R R R R

STATUS FF'S x.CROUN (305) cpoua | ceos: | cepet jcroun | croun | cepun | cPoun | ceoun | crop! | crop) | crouw | cPoun | ceoun | crpun | ceoum } croun | crown | cPpun

. wo20-1] pacr| PERIPHERAL BUS | 80 [318-36 scas } scea | cPoB pups puree To rawex | rrurer | Fla | SR 1asws
CONTROL FF'S 67 {210-33 Rw kw pw | CZTR (ZT)pF (zt) Re | (21)Pe 8 k (R) Rw

so. | wo22-3| pums| PERIPHERAL UNIT} 78 boop.y) asws | 23 Pcc pce PCA wee Faswepo | expr-7lecar-6 | exer-5| Exer.w | EXBR-3) EXBR-2 | ExeR-t | EXBR-O] EXAR-7 ] EXAR-G] EXAR-S | EXAR-U | EXAR~3| EXAR-2] EXAR-1 1 Exan.o
MAINT. SUMMARY | 19 & R R R ‘ R t rs R F r R R k R R R R R R g R k

. STORE ERROR 78 bog_a5 123 PFC] ASWC-I] ASWC-OT PF DBEF ADEF | ASWeF-1 |ASWPF-0
1b | WO2N-5] SESAP ey oy R aw RW RW iw Rw RW aw Rw

12 | woze-7| secr] STORE ERROR 78 bya_ue ceov | esec-4 | csec-s| csec-2]csec-1 | csec-o] 2eov |rszec-u] es2ec-a] ps2ec-2] pszec-i| Ps2ec-0] IEO¥ | FSIEC-%| PSLEC-3] PSIEC-2| PSIEC-I |PSIEC-0 RCSEC | RPSZEC |RPSIEC

COUNTER FF'S | 87 R R R R a R k R ® & R ry R R R ry we twe we

ILLISECOND . ¢Li2 cL! | cio } coos | cue | cuo7 | cios | eros | cLow | exo3s | cioz | cul
- F 89 fios-40

Fa] Mos0-1 | Msc! eYOCK STATE FF'S R k R R R R a R kt R R R

: EMERG. ACTION 88 38 aca eac2 | e€aci EACO s-3 | sc-2 | seed sto

$4 | 9092-3] EACE] ouTROL FESS 920 o) ewe ow nw wo] ow] ke iw
PULSE 77,64, | 926-16] ENT [SPSALW [CLeARH | RFTWIST|SFTWIST| RMGIA- | sola | GOPu | PcKcKR | tnTd | ITO | REOL | CcsT scer | Fstop] esTop | aswse ] sowse } reser | Fea | ST-SPB|stp.spa| st-sea | STP-SPA

16 ¢ SOSN-5] PSV SOURCES 76,65,] 324-30) ww we {ccez)] {eccl)] ww ww we ww wwy | wowy 7 (SOL) | Wow A] Wve] Rwy | (RESM) | (STBYC}) Ww, Wy ww A ee
{¥-POSITIONS) [79,63 wey pow way wey wy

. if] MISCELLANEOUS | 76 | 320-347 weil | sccT | cPDT eta | ccor

16 | MO36-7) Mer diet. FENS 68 [926-14 oR Rw Rw i aw

iz 1 wovoet} seco! wce (DATA ry | azaegr] MeC~23 [wce-22 Jwcc-21 | Wmcc-20 jucc-i9 | wec-i8 | HeC~I7] Mec~16 | MeC-i5] MeC-IM | MeC-~IS | MeC-12] MCC-IF |MCC-10 | McC-8 | MCC-8] MOC-7 | WeC~6 | WoC-5 | MeC-N jMeC-3 | Mec-2 | WoC-I | mcC-0

+HSERT : a R R R R R t k a r a a R a R R R° R R R a R "R a

ie | wow2-s| mais] MAINT. INTER 179,90, | 596 14 crorw | cepen | rere | seTo | LTO ce | PuRPF | purmm 7 TOL 7 BPI Ta PUE | PUEE spat | sear | pane | core | wt | Mato Fal Mec]
RuPT sources [49,31 R a ec * [ome * {ewe * | mec * K21)RWCel(zI)Rwce] RWC Rw > | ewe mc * ERwe * kee st} ewe] Rec * few’ | awe] ewe * | ewe ° awe *

7 NORMAL INTER 79 | 326-15 . cec-l | cec-o | sea | spac SPA SPAC 5 #5
18] 4OSH-5] HOIST) cupT SOURCES awe «] anc | rvc* | rec] mcs ) ewe awe | ewe +

. PEST 79 1328-95 19P6 ISPA vat Pues 1Puee vit IseAT 1p16s lear tect 15 145
20 | 9086-7) PEST) conTROL FF IS | pwc RWC Rut awe

. INTERRUPT LEVEL cari | iH0 uk ‘Lad Lin Lag | LAF | LAE Lab Lac UB Lad
Bh] WORD] ULAPY crivity FF'S | 528-9 mw? | ms aw * ws] awe eet | eee | awe fF Rw e 7 aw + | ow aw *

WASTER CONTROL | 70 [326-14 EMPU enrc | ence | win-7 | manes 7 wane5 [wine [mina | Mime 7 erm-1 | weno
22 | NO5Z-3) MCCE) cewren FF'S || 74 [328-36 R R f R R R Rk an a

BUFFER 8US Teas | Tco22 | tc-2) | Tc-20 | tc-19 | tc-18 | te-17 | tce-16 ] To-re | Te-IN] te-12 | Te-12 | Tc-it f Te-10 f Te-9 fF Te-8 | Te-7 | Te-G | TCS | Te-¥ | Te-3 | Te-2 7 TC! eo
23 | 8054-57 BATC TEST COMM Te | 328-36 i i k R R R R R R Rt Rg R R R R a tk R a R R k Rr R

. EMERGENCY m0 wowe [OFM29 7 DFMIa | HRH2Z | MRHID EMCKS | EMCKS § EWCK3 | EMCK2 TEMCK! | ENCKO

26 | NOS6-7) OM Tobe CONTROL R n R k R R R R R R

AUXILIARY : IPLCSE
ws { 060 7 ACR | courmon nee. | 7 | NOWE On

AUTILEARY f SaPy
m | woe! | APS | pues sources | 97 | MORE tiie

ACCESS NOTES

k = READABLE ViA READ MEMORY ORDERS. = FOR WAND C ACCESS, MACA (S ACTUALLY SPLAT ITO Tw) PARTS, EQUIPRENT #DTES
. = WRITEASLE VIA WHITE MEMORY ORDERS. ~ BODRESS WOU) wanes iNTO BITS O - 9 AND Al
C = WHITEABLE ¥tA CONTROL WRITE OPERATIONS. - DORESS NOII GATES INTO * EXISTS OMLY IN CCS MHICH HAVE THE © OPTION,
: = EMDICATES BITS MHICH RAYE WRITE CONTROL (W AND OR C} TRAT BITS 10 - 21. R ACCESS 1S WOWMAL. ALL BITS ARE WRITEABLE BY A mf EXISTS ONLY 1M CC'S SHICH MAVE THE R OPTION.

DLFFERS FROM THE STANDARD METHODS EMPLOYED. THE BITS INVOLVED ARE: bes SINGLE BAAS ORDER. (21) = EXISTS OMLY IN CE°S MUCH HARE OPTI ere
ARO-23, DRu~23, ARI-29 & DRI-29 --- THE LEAST SIGMEFIGART BIT = R ACCESS TO MO & HI READS ‘THE ZERO SIDE OF THESE FFTS. 3, MND 44, $ MRICH HAVE OPTIONS 21,
OF THE ADDRESS 1§ USED AS THE DATA SOURCE. ems 2 WRITEABLE VIA EMMS ORDERS, “2% (305) = ONE EXISTS IN SOME CC'S, AND IN SuOK
RCSEC, RPS2EC & RPSIEC --- WHEN ZERO 1S WRITTEM, THE ASSOCIATED CP DUM = CONTROLLED IN BOTH CC "Sp SIM TMEDUSLY VEA TWO UMIPOLAR FOLNTS, ONLY ON A TEMPORARY BASIS. SEE ‘SDuAIOS:“Of
COUNTER 19 RESET. WRITING A OWE HAS NO EFFECT. croe, = CONTROLLED SEPARATELY IW EACH CC BY 1 GIPOLAR CPD POINT PER CC. NOTE 305.
ALL WRITEABLE BITS OF MAIS, WOIS & ILAF --- WIEN A OWE IS wmitTEeR, we + WRITEASLE VIA W¥ O&€DERS, WISCELLANEOUS NOTES

THE FLIP FLOP 1S RESET. wRiTING A ZERO WAS WO EFFECT. (7...0) = ACTUAL RANE OF FUNCTION USED 1M THE CC SO(SuPLieD OWLY AHEM IT DEFFERS
SIGNIFICANTLY FROM JHE BIT RANES USED Ih
THrS FIGURE),

a a! 12.24/25
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CC ACCESSIBLE SIGNAL PROCESSOR LOCATIONS FOR READ OPERATIONS

UNMASKED @US AND CCOR BIT POSITIONS FOR CC READ OPERATIONS 
a

GATEFs TITLE (EAD ADDA
22 21 20 19 18 7 16 15 14 3 12 1 10 oF os 0? Ob 05 oa 03 02 a] 00

8s abit oe Corus ras1 | inner | mccrt | ecm | 1EHO ies) | weet font asxsi | sxs1 | asest | sesa | muta | ore f acti |oo22

SPECIAL CONTROL cG2uB1 FS FS16 FS16 FS16 | F515 FS1S | FS15 FS35 FS1S FS13 FS13 F513 F513 0023

GROUP WO. 2 BR231_ | PSFF31 | P5231 PSFFA1| WEFSTA | NFFAIA; WFF310 | NFF21A | NFFIIA| TEFSIA | TFFSEA | OTFF2UA | FFI PRE Fraie | FFSI FFG FFS) FF?A FFI

64 1 MATCH CONTROL MaCOUBI MCVt mcot wcetr | mceot | MPE21 | MPEIt | mpeor | mcriy | mcroy [| MPT21 | MPIN1 | MPIOI | 0026

61 | CALL STORE BUS CONTROL } CSBCUB! Rocso | RICSO rocco j RICCO | soccy steer |] socst | scsi | Tet TaLor | cCBT! | CCBN ctee1 | OL3t maCI cert ceat caot =| 9027

b2 | PERIPHERAL BJS CONTROL | P&CUBt BGO1 BFGAt scaoo | anor anit | Ga FGAt PFOI PFLt scAi FINH1 { OL2? OLi! scea1 | SCBA | PBMBI peal {| Comat | COMA | CPDBt | 9030

F543 FSae FS63 FS63
P ERROR SUM. GROUP ESGUB170 | SP ERAGR SUM CAM PERT cppemy | cPDReet ceaswes tccaswrt | MUS" MEET KET! NEY PEEY PET} cSEE. | cSEr1 |oo%1

FSt2 FS12 FS12 FSt2
ALL 37 AOR SuM. | CSEUBt63 | CALL STORE ERAOGR S acest |rcsaia | spaut | oR ceovi | csecat| csecs1| cSe¢21} CcSec11 | CSECOT | SPASWt] WRFT | O@24

Fsa5

42. | CPO DIAG ECHO REG DERUET | aswst | 234 PCCI PCat PCAI wcer |nswoeot | exear? | ExeRb1 jexers? | €xeRa1 | Exems+ | ExaR21 | exert | Exergr | EXAR71 | ExARG1| ExaRst| EXARGY | EXAR31 | EXAR21 | EXAAI1| EXAROE | 0025

$9 | CAITICAL ADDRESS REG carupl cCani31 | caRY2i | caRia1 | cantor | caRog1 | CaRogt | CARO71 | CARobi | CAROST | CARO41 | CAROS1 | CARD21 | CAROWN) CARODT | 0032
|

1% ] CALL STORE ADDRESS REG | ARUB1 ania1 | ants, f arvzt | aaiyi | ARIOS =| AROS1 anos: | aRo71 | AROBT | aos? | AROg) | ARG31 | AROZE | AROT? | aAROgT | 0004

& | BUFFER REGISTER BRuB1 | aa2z1 | BR21t | 3R201 | BRIGt | BRIB1 BR171 | BRibt | BRISt | BRI41 [BRTSI eri2t | BRiii) =| BRIO? =| BROW BROBIAT BRO7IA[ sROB1A| BROST | BROAIA| BROSIA! BROZIA | BROITA) BROOTA | G00S

35 | F REGISTER Fauer j rR22i. | Fret) | FRO} | FRIST | FRIAI FRi71 | frig) «of eRS1)6o| FRtat of] FRV31) | FRt21) | FRIG? «| FRIOT | FROG Froa1 | FrRo7} } FRO61 | FROS! | FRoas | FRa3t | FRO2t | FROW1 | FROOT | 00

27 | sump REGISTER grupi | 4221 gait vzor |. 4091 tet Ju77 | 3161 J151 utat ast svt anit J10t 1091 308! Jot J061 4051 Jo4a1 J03t 4021 Jait Jeo: =| 0007
«

ACCUMULATOR REG29 (m AEG) KRUBY =| KR221) | XRZ211 «| KR2O1 } KRI97 | KRIBI eai7t | xRiet | KATSY «of KATOD oT KRU3) «| KR127) | KREES 7 RRTOV | RROD keoai | xRo7T1 | KROb? | kROS! | mROa1 | KROST | KROZI | KAOST | xXROOT | 0010

LOGIC REG LRUBIa (L REG} LR223 LR211 LR201 LR191 QRral LRI71 | LRiot LATS Lata LR131 LAT21 LAI LR101 Lho91 LRoa4 LROTt LAO61 LROS1 Lada LROdI LAaO21 LROW LRoot | oat

t

a7 PERLPMERAL ADDRESS REG fPRUB1 | par2y | pazrs | przor | eRrgr | erter | pRi7s | Rie | PADS: | PRrg1 | Pers1 | PRIZ1A | PRITY | PRYOV | PROT | PROBIC| PROTIB) PRObIB/ ROSIE] PROAIG) PROSTR| FROZE) PROL | PRODI | OOT2

26 | g REGISTER gruay | QR27! | gr2si | aRzo1 | gates | aries on171 | grtey | arisa | griat | gris; | grizs | grit | R101 | grog GRoe1 | gRo71 | oRosi | ores | grog’ ; aRos1 j Qroz7 | Grol! | GAoot foots

28 | X REGISTER xrugy | um2z1 | xR2an | xazor | xe197 jo ante yRE71 | MR16) | RRUIST fF MRVGY FP XRISY | RANZT | XRIOT | xRTOT | ERD xROs1 | XxRO71 | xROK1 | xROST | xROAT | XROST | xAO21 | KROL! | AAOOT | 0014

M5 | 1 REGISTER yRupt | 4221 W241 201 1191 1181 TU71 4 1161 ist rial v4 121 iy 1101 1091 roa! vor 1061 051 1041 voy 1024 for 1001 | 8015

0 | INTERMAL MATCH REG mruet | mprtozt | mer2ty | wRz201 | mario: | warier | oseri7t] mRtior | MATIS® | wATiay | eers3y | mRrt2t | MREVI) | MATVOT | MATOGT | MATCRt | MAIO7S) MRIGO1| MATOSt| MATOS! | MAIO31) MRIOZT | MAION1 | MATOO! | 0016

eG ; EXTERNAL MATCH REG MEUBT MRE2Z21 | MREZ11? | MRE201 | MRE191 | MREVB1 MREI7t] MREtH) | MREIST | MRET41 | MREDS! | MRE1Z1 | MREVIT | MRE1O1 | MREOFI MREOS! | MREO?1| MRECG! |} MREOST | MREDAt | MAEO3'} HWREOZ1 | MREQIT| MREOOT | 0017

S | INSTRUCTION REG TRUBY | £221 rab) 1201 m9" 1181 m7) | 1161 1st 1141 ny 1121 ny 1100 1091 1081 1071 1061 1051 oat 1031 1071 1011 Too. =| 0020

20 | ADDRESS STORAGE REG ASRUBT asiat | asi317 | ast2t) ff asia) | astor | Asoo) ayost | aso7: | asoey | asos1 | asoay | asos1 | aSoz1 | asovr | ASOT | 0021

” sree tie CONTROL CG3u81 rasws [| OMRY TNHPE | OMT Fiogar! cros7o| cppsaa] cPoSsso{ crosao} CPDS30] CPOS20{ CPOStO| CPosoo}oO033
ye NO. J

« EXCEPTIONS NOTED ABOVE LEAD DESIGNATIONS.

12-26/27
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CC ACCESSIBLE SIGNAL PROCESSOR LOCATIONS FOR WRITE OPERATIONS

CCAR
CCOR BIT POSITIONS FOR CC WRITE TN CONTROL LOCATIONS ADDR

GATE
FS TITLE LEAD oer

22 2 20 19 +8 7 16 15 ta 13 12 1 10 09 08 07 0% 05 oa o3 02 0 00

SPECIAL CONTROL cccow SIMS RPSO
B51 oRoUP NOT RIMS RIWHE 7 cane | RECH RreHO | REST | STESt | RNSQ RISQ REIR apars | RINT nasas | asxs SSXS Rasps | sases | RNA Saal rot SOt¥ RACT SACT | 0022

PECIA TROL4s $ Ec tal con’ cecozt 
RPR SPR SEES SFFA SFFY SFF2 SFFY | 0023

MATCH CONTROL CCMCAY

$4) active SP - NOTE 1 SMCE1 | SMCEQ | SMPE2 | SwPEer | SMPEO | SMCY SCO SMCT1 | SMCIO | SMPI2 | SmPTi | smpro | 0026

MATCH CONTROL CCMCS1

#4) svaNosY SP - NOTE 1 SMCY sMco smcry | smcro | SMPI2 | smpry | sMPro SMCE1 | SMCEO | SePe2 | super | smpco | 007

61] CALL STORE BUS CONTROL | CCCSBC1 ATBLY | STHia | RTBLO | STeLO }] AcCaT | scceT | RcceA | Sccea | Rcceo | scceo | AOL3 SOL} ROR SMRC Acer SCBT RCRA SCBA acao scao | 0027

b2| PERIPHERAL BUS CONT ccpec ROL2 SOL2 ROL SOLi RscOb | S5CB@ | ascaa | sscea | repwa | spama | APaMA | spema | rcome | scoms | rcoma | scoma | acens | scece | cess

63] CALL STORE ERROR SUM = | REEC SEE WOTE 2 oo

SP ERROR SUMMARY ccesct 
RMET .701 active SP RACSO RMUS RcaM RPER AME RPEE | RPEE reste | Reser | eos

UMMaNT

70] stanpoySP CCES6Y arcso | RMUS | RCAM | RPER er | Ree: | rece | reser | resee | 0031

$] INSTRUCTION REG CCIRI } sr22 SE21 S120. | Srv ST1B S117 | Site SIS sila SI1t S12 $11 11g $109 5108 SIO? STO& S105 stoa | s1o3 | stoz STO! stoo =} 0020

1 swe sonra cecast STASWS | SDMR SIWHPE SFIOSR | CPDS? | cpose | cPoss | Crpsa | cross crosz | cposi | crpso | 0033

WOTES:

¥. THE MATCH CONTROL CIRCUIT INCORPORATES SENGLE-TO-DOUBLE RAIL CONVERSION.

2, ACC REQUEST FOR A WRITE OPERATION IN THES GROUP WILL RESET THE COUNTER AND THE OVERFLOW F/F. THIS 1S DONE INDEPENDENTLY OF THE CCOM DATA FIELD.

3. THE OPERATFOWAL REGISTEAS ARE WRITTEN INTO BY CC VIA THE MASKEL BUS. THE CCOR ND THE REGISTERS HAVE A B1T-ByY-a1T CORRESPONDENCE,

| ; 12.28/29
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SECTION 13

NO. 1A ESS PROCESSOR
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REPT:| LEV | @| ADR | MFNUM ={MAINT FILE {MICON =| INT CTRL |

Lv =[ INT ]p0 [sR DATA ]01 =[FR DATA 1]p2 -[FR DATA 2]03 -[ 0 |

| PIOENT | |ACTION TAKEN |

DATA: C-LEVEL

1[INiFR ["INtGR T INiJR [ INtKR | INILR[ IN1XR |

27 INTYR IN1ZR INiBR INICAR | INTILA ; INiSCA

3 go CTSA jC imiese TTS “ININSR | cia,
4 UINiIMIO " STimEO T INiCMO " INiMI1 ' STIMET 'INTCM1

s{srinra [animéo Tsticmo 1 stints “Inimet (sTvenrl

g [STISCK_ [STISOR [-STisPAT Sti "J"
DATA: ACTIVE CC REGISTERS

1[acitr [ acitrs T acifR | AciFRS| acicr| AciGRS|
Cni ee eee

2(ACTKR” [ACTKRS | ACiXR ACIKRS | ACTYR | ACTYRS

3 pAcizR p_ACTZRS: ACIS n TEST ACTER __ACTPRN,
4TAcTPRE " ACiRR "“ ACiSR " AC1BCO | Acimid ‘ACIMEO

5 PActeno” [aciser T acini T Acie1 ActemT [Ac iHn1
6 [ ACTNSR [ ACiNOR [_ACiMiR al ACINCP | “ACTNCO | ACTMCD]

7 | ACICES ACTICA 4 ACiTLR _j ACITNH7 “ACTING — _ACTINS
8 ACTBCS " ACiPES * ACiPCR ' AC1CSC | ACiPSC‘ACIMDF

|

|

9 bacioe— adise~ Taeicpa + aeripaTt “acTapi l-acisve
|

|

10 [ACTAAS [ACTAMB | ACiAMC | AC1RIG| ACTRQG [|ACTARR]

11 | ACTAWF | ACTEVE | ACIAMA a ACTAUS "| “ACTEBG _ACTVRG |

DATA: STANDBY CC REGISTERS

1fstite|STiLrs [| sTier | ST1FRS| Stick|STiGRS]

osama Cermas Cetiae + sims sr Carpe
a berapat era srise + sriseo sro eranan
5 Psriena” stiser Tstinti T stimes| “sricet [stim
g [STIMsR- [STIMOR | STiNiR STimCP_] “STIMCO” [STF

7,STiCES , ST1ILA 4 STIIL

8 LE seer Heriscn sTicsc © STipsc° STiv

cal

ST1INH , ST1INJ , STTINS
+ — | —|

=

STiBCS ' STIPES ° STIPCR STiIPSC ‘ STIMDF

gbsrine stise— Csticpa T sritpaT “sr imi -erievel

ee — el a a ee —

C-LEV INTERRUPT
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CONTENTS

Subject

Hexidecimal - Decimal Conversion Table

Octal - Decimal Interger Conversion Table

No. 1A ESS - Unit Type and Unit Type Numbers

No. 1 ESS - Unit Type and Unit Type Numbers

1ATS - Paging, Translations, Resident

Programs Memory Locations

Common ESS Word Formats

Remote Switching System (RSS) Equipment

Identification Fields

F-Level Interrupt Flowchart

Master Control Center Scan Point Display

No. 1A ESS Translators

Diagnostic Bus Scan Points

No. 1A ESS Long Instruction Encoding

No. 1A ESS Short and Long Order Decoding

Type 1 Ferrod Sensors - Terminal Arrangement

Types of Scanners Using Type 1 Through

Type 5 Ferrods

Type 1 Through 5 Ferrods - Operating

Characteristics

Miniature Type Ferrods - Operating Characteristics

TOUCH-TONE® Frequencies

Interoffice Frequency Signals (MF)

Peripheria BUS Cable Receiver, FC12

Peripheria BUS Cable Driver, FC13

82-Pin Connector

947 Connector Layout

Basics of Basic Electricity

Electronic Components

a
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UNIT TYPES AND UNIT TYPE NUMBERS
No. 1A ESS

Unit Type No. Unit Type

0 Ground Cross Detector

1 Peripheral Unit-Pseudo Unit Type

2 Coded Enable Peripheral Unit Bus- Pseudo Unit Type

3 Not Used in No. 1A ESS

4 Not Used in No. 1A ESS

5 Master Scanner

6 Central Pulse Distributor

7 Not Used in No. 1A ESS

8 Trunk and Line Test Circuit

9 Line Scanner, LLN 16-31 (LSC)

10 Line Switch Controller, LLN 16-31 (LSW)

11 Line Junctor Switch Controller, LLN 16-31 (LUSW)

12 Line Scamner , LLN 00-15 (LSC)

13 Line Switch Controller, LLN 00-15 (LSW)

14 Line Junctor Switch Controller, LLN 00-15 (LJSw)

15 Trunk Junctor Switch Controller

16 Trunk Switch Controller

17 Junctor Scanner

18 Junctor Signal Distributor

19 Universal Trunk Scanner

20 Universal Trunk Signal Distributor

21 Miscellaneous Trunk Frame - Signal Distributor (Miscellaneous or

Supplementary)

22 Unassigned

23 Recorded Announcement Frame

24 Office Alarm Circuit

25 Not Used in No. LA ESS

26 Ringing and Tone Frame

27 Unassigned

28 Power Distributing Frame

29 Centrex Data Link

30 Not Used in No. 1A ESS

31 Unassigned

32 Miscellaneous Power Frame

33 Miscellaneous Frame

34 Miscellaneous Building Alarm - Major

35 Miscellaneous Building Alarm - Minor

36 Route Transfer Key

37 PBX Key

a8 Emergency Manual Line Circuit

39 Multiline Service Observing

40 Carrier Group Alarm

41 Miscellaneous Toll Alarm - Major

42 Miscellaneous Toll Alarm - Minor

43 Miscellaneous Service Alarm - Minor

44 Miscellaneous Special Alarm - Major

45 Miscellaneous Special Alarm - Minor

46 Network Management (NMGT)
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UNIT TYPES AND UNIT TYPE NUMBERS
No. 1A ESS

Unit Type No. Unit Type

47 Trunk Make Busy Keys

48 AC Distributing Cirenit

49 Toll Miscellaneous Panel

50 Automatic Identified Outward Dialing (AIOD)

51 Member No. 0 - Precut/Postcut Lamp for Cutover Signaling Circuit

52 Not Used in No. 1A ESS

53 Automatic Transmission Measuring System (ATMS)

54 Terminal Make Busy Keys (MLH)

55 Queuing for Trunks and Lines

56 Dynamic Overload Control Transmitter (DOCX)

57 Data Terminals. (CCISDT)
58 Data Terminals (CCTSOT)

61 Peripheral Unit Controller (PUC)

62 Cutover Test Lines

63 Used by MSN Translator for MEMN >127
66 Scanner Answer Bus
67 Scanner Row

68 Supplementary Signal Distributor
96 Peripheral Unit - (Pseudo Unty)
97 Coded Enable PUB - (Pseudo Unty)
98 CPD Enable Address Bus (Pseudo Unty)
99 PU Enable Address Bus (Pseudo Unty)

100 Scanner Answer Bus (Pseudo Unty)
101 Scanner Row (Pseudo Unty)
102 SSD (Pseudo Unty)
107 Common Processor Panel
108 Maintenance Control Display
103 System Status Logic
110 Remote Access Interface Ckt

111 Power Distribution Frame

112 Peripheral Unit Bus

113 Unassigned

114 Auxiliary Unit Bus

115 Call Store Bus

116 Program Store Bus

117 I/O Unit Selector

118 Data Link Controller

119 Tape Unit Controller

120 Data Unit Selector

121 Processor Peripheral-Interface

122 File Store

123 Call Store

124 Program Store

125 Central Control

126 Reserved for Growth

127 Not to Be Used
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14.

NUMBER

50

55

114

123

115

40

125

6

64

29

2

23

118

57

58

120

38

122

0

21

19

20

117

17

18

48

11

14

9

12

10

13

8

5

34

35

33

32

43

44

45

41

42

39

#1A ESS UNIT TYPES & UNIT TYPE NUMBERS

UNIT TYPE (ACRONYM)

Automatic Identified Outward Dialing (AIOD)
Automatic Queue for Trunks and Lines (AQTL)
Auxiliary Unit Bus

Call Store

Call Store Bus

Carrier Group Alarm (CGA)

Central Control

Central Pulse Distributor (CPD)

CPD Enable Address Bus

Centrex Data Link Frame (CDLF)
Coded Enable Peripheral Unit Bus

Common Systems Recorded Announcement Frame (CSRAF)
Data Link Controller

Data Terminals (CCISDT)

Data Terminals (CCTSDT)
Data Unit Selector

Emergency Manual Line Circuit (EML)

File Store

-Ground Cross Detector (GCD)
HILO Misc Trk Supplementary Signal Distributor (HMTSD}

HILO Universal Trunk Scanner (HUTSC)

HILO Universal Trunk Signal Distributor (HUTSD)

Input/Output Unit Selector

Junctor Scanner (JSC)

Junctor Signal Distributor (JSD)

LEN Contactor List (LENLST)

Line Junctor Switch Controller, LLN 16-31 (LUSW)

Line Juncter Switch Controller, LLN 00-15 (LUSW)

Line Scanner, LLN 16-31 (LSC)

Line Scanner, LLN 00-15 (LSC)
Line Switch Controller, LLN 16-31 (LSW)

Line Switch Controller, LLN 00-15 (LSW)

Manual Trunk Test Circuit (MTT)

Master Scanner (MS)

Miscellaneous Building Alarm ~ Major (MBAMJ)

Miscellaneous Building Alarm - Minor (MBAMN)

Miscellaneous Frame (MF)

Miscellaneous Power Frame (MPF)

Miscellaneous Service Alarm - Minor (SRVALM)

Miscellaneous Special Alarm - Major (SPLAMJ)

Miscellaneous Special Alarm ~- Minor (SPLAMN)

Miscellaneous Tol] Alarm - Major (TOLLMJ)

Miscellaneous Toll Alarm - Minor (TOLLMN)
Multi-line Service Observing (SERVOB)
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#1A ESS UNIT TYPES & UNIT TYPE NUMBERS

NUMBER . UNIT TYPE (ACRONYM)

46 Network Management, MEMN = 0, (NMGT)

56 Ntwk Mgmt Receiver Attachment Delay Report, MEMN = 1, (RADR)
56 Ntwk Mgmt Indicator Circuit, MEMN = 2, (NMGTIN)

56 Ntwk Mgmt Maintenance, MEMN = 3, (NMGTMT)
5§ Ntwk Mgmt MC3 Office Codes, MEMN = 4, (DOCMG)
56 Ntwk Mgmt MC1 and MC2 Office Codes, MEMN = 5, (DOCMC)
56 Ntwk Mgmt DOC Signal Acknowledgment, MEMN = 6-9, (DOCACK)
56 Ntwk Mgmt Dynamic Overload Control Signals, MEMN = 10-17

56 Ntwk Mgmt HILO RADR, MEMN = 16, (HRADR)
39 Number 6 PBX Service Observing (SERVOB)

24 Office Alarm Circuit (OFFALM)

1 Peripheral Unit
112 Peripheral Unit Bus

61 Peripheral Unit Controller (PUCDCT)

61 Peripheral Unit Controller (PUCDL)

65 Peripheral Unit Enable Address Bus

54 Position Make Busy Key (PMBKEY)

111 Power Conversion Distributing Frame

28 Power Distributing Frame (PDF)

121 Processor - Peripheral Interface

124 Program Store

116 Program Store Bus

23 Recorded Announcement Frame (RECANN}

37 Remote Make Busy and Stop Hunt Keys (PBXKEY)

53 Remote Office Test Line (ROTL/ROTLIT)

26 Ringing and Tone Plant (RG TN)

36 Route Transfer Keys (RTKEY)

66 Scanner Answer Bus

67 Scanner Row

51 Special Applique for Remote SD Operation (SPCAPL)

21 Supplementary Signal Distributor (MTF SD/CMT SD)

68 Supplementary Signal Distributor

8 Supplementary Trunk Test Panel, MEMN > 0, (STTP/STT)

119 Tape Unit Controller

49 Toll Miscellaneous Panel (TMP)

8 Trunk and Line Test Panel, MEMN = 0, ({TLTP)

15 Trunk Junctor Switch Controller (TdSW)

47 Trunk Make Busy Key (TMBKEY)

16 Trunk Switch Controller (TSW)

19 Universal Trunk Seanner (UTSC/MUTSC)

20 Universal Trunk Signal Distributor (UTSD/MUTSD)

A 6
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TABLE OF UNIT TYPES AND UNIT TYPE NUMBERS

NO. 1 ESS 2-WI RE

Unit Tyre Nos Unit Type

0 Traffic Data Sender (TDS) Mem. NO. 000,

Ground Cross Detector (GCD) Mem. NO. 001

(Built in MSN Tran. Only)

cc

PS

cs

Signal Processor (Comm A)

Master Scanner

CPD

mcC Control and Display

mMcc Line and Trunk Panel (MEMN=0), or

Supplementary Trunk Test Circuit

(MEMN > 0)

9 AMA Recorder

10 TTy TR Unit

11 Memory Card Writer

42 Line Scanner

13

4

e
w
a
n

i
n
 
&
 
i
 
f
h
 
=

Line Switch Controller

Line Junctor Switch Controller

15 Trunk Junctor Switch Controller

16 Trunk Switch Controlier

17 Junctor Scanner

16 Junctor Signal Distributor

19 Universal Trunk Scanner

20 Universal Trunk Signal Distributor

21 Misc Trunk Frame ~- Signal Distributor
(Miscellaneous or Supplementary)

22 Unassigned

23 Recorded Announcement Frame

24 Office Alarm Circuit

25 Signal Processor (Comm A) Call Store

26 Ringing and Tone Frame

27 Unassigned

28 Power Distributing Frame

29 Centrex Data Link

30 Service Link Network

31 Unassigned

32 Miscellaneous Power Frame

33 Miscellaneous Frame

#t4a-8
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TABLE OF UNIT TYPES AND UNIT TYPE NUMBERS

No. 1 ESS 2-WIRE

Unit_type No. Upit Type

34 Miscellaneous Building Alarm - Major

35 Miscellaneous Building Alarm - Minor

36 Route Transfer Keys

37 PBX Keys

38 Emergency Manual Line Circuit

39 Multiline Service Observing (MEMN = 0 - 3)

or No. 6 PBK SO (MEMN > 3)

46 Carrier Group Alarm

44 Miscellaneous Toll Alarm - Major
42 Miscellaneous Toll Alarm ~- Minor

43 Miscellaneous Service Alarm - Minor

44 Miscellaneous Special Alarm - Major
45 Miscellaneous Special Alarm + Minor

46 Network Management {(NMGT)

47 Trunk Make-Busy Keys

&& Contactor List

89 Toll Miscellaneous Panel

56 Automatic Identified Outward Dialing

51 Member No. 06 - Precut/Postcut Lamp for
Cutover

Member No. 1 - Calls Waiting and CAMA
Suspension Signaling Circuit

52 Lata Link Circuit

53 Automatic Transmission Measuring System

{ATMS)

54 Terminal Make-Busy Keys (MLK)

55 queuing for Trunks and Lines

56 Lynamic Overload Control Transmitter (DOCX}

57 Gata Terminal Frame (OTF)

58 Data Terminal (DTRM)

593 Unassigned

60 Processor Interface Unit (Pi}

62 cutover Test Lines

63 Unassigned
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PAGING, TRANSLATIONS,

RESIDENT PROGRAMS

MEMORY LOCATION

SYMBOLIC = SY7DSTAT ADDRESS = 2200 REL Q

BIT

0 TDA on FS1

1 "on FSO

2 "on core

3 PERIPHERAL PDA on FS1

4 " "on FSO

5 " "on core

6 PROCESSOR PDA on FS1

7 " * on FSO

8 " "on core
9 PERIPHERAL PROGRAMS on FS1

10 " " on FSO

11 " " en core
12 FS1 is paged

13 FSO is paged

14 Not Used

15 - 23 Reinitialization Code = 462

If system fails write symbolic address SY7DSTAT to

the information desired, and interrupt with a soft A.

EXAMPLES:

Input:

REL O

SET 2200 = 46277774 No TDA

46222222 Everything on FSO

4621111] Everything on FSi

}4.10
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F LEV

1A ESS

F LEV

CHECK ME’

bit set

DE

17 & 16=

1
PRL

9-4

scan row

PRL PARITY FAIL
scan row PES bit 2 » bus 0 parity

PES bit 3 + bus 1 parity

no EN VFY

EN VFY

mismatch

F G J K L X

Y Zz B ILA SCA

SDA SPA cSC #247 INH sc

SR INJ | PES DE # ORR GES

Re PRM = PRL [res] [esc]

[DE] [RR] [ER] [PRM] | [PRL] [Ins]

[csc] C INH] ULR RFLCOO | RFLCOl | RFLCO2

RFLCO3 | RFLCO4 | RFLCOS | RFLCO6 j RFLCO7

{ ] = STANDBY CC REGISTERS

DE

23 17 | 16) 15 0

R1 | RO CPD

enGOOD 176-—__—___/

ER ;

23 22 20 119 17 | 16 14,13 10|9 716 5 |4 0

GROUP ROW COL CPD Pu XEAT

® ‘EXPECT ASW= 1
RR EXPECT ENV= 1

23 _ 16[ 15 _ a[ 7 __ 9
7 COLUMN OFT ROW Oo] 7 GROUP ff

Wn 20. oe
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MASTER CONTROL CENTER SCAN POINT DISPLAY

MCC data insert key assignment for using the MCC Binary
Display to display a Scanner Row, MCC Matrix Row, CC
Burfer Bus Register, or Scan Points associated with a

Step 1.. Indicate type ofdisplay using data insert keys.

KEY - 20 19 18

Master Scanner Row

Universal Trunk Scanner Row

Junctor Scanner Row

Line Scanner Row

MCC Matrix Row

CC Buffer Bus Register

Scan Points Associated with TNN

(Supervisory points right- _
adjusted, directed next, then

fast)
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Step 2. Identify row, register, or TNN on DATA INSERT keys 0 - 17.

17 16 15 1413 121110 9 8 7 6 5 43 21 «90

A. MSN ROW | POINT
P

B. TSN FRAME HMP-1 | VF [cKT|®
C. dJSN BAY T

D. LEN LN | LSF conc | sw | LEVEL

E. MCC ROW ROW, @.1-0.77

F. CC BR LEAST SIG 4 DIGITS OF ACT CC
BUFFER BUS REGISTER ADDR

G. INN | om | tse [orto] switch | LeveL

17:16 15 1413121110 9 8 7 65 43 2 1 0

Step 3. Operate the Scan Point key for display. Program MCMP

updates the display at a 1 second rate. If any of the data
checks made by MCMP fails, the display and the Scan Point

key are extinguished. For some failures, the CD01 message

is also printed
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NO. 1A ESS SHORT INSTRUCTION ENCODING

INSTR _23 22 21 20 19 18 17 16 15 14.13 12 1110 9 8 7 6 5 4 3 2 10
T ¥ ¥

FILL 00 0,0 0 0-0 of , DON'T CARE i
1 LI i

SZ o of ' ]o 0,0 i *{c ; ;
' T t

s 0 0} + fo O41 : ' ' ' ‘
, ‘

CW 0 of | fo 10 ; ‘op!
c 0 0 0141 ' ; ty ,

p2 1 t \ ' ca '
AW 0 0 1 010 , ; '

D3 ‘ , D3 '

A o of « [2 Ovi] Rta ;

LW o of | fi 1,0 ; :

L oo} *§ |1 itt ' , ' '
| + i] j

LWA 00 lel ' ' , \ 1 [AMT ROTATE L

LA 0 1 070] Ri! ; SAZE/DISP ; ADDRESS
SA oi 0,1 ; ; ; t '

IF:T 1 0] 4 Cd, Re T] T1. 12, 73 1

IF:T 11} yy BIT ¢ colt] ‘ '
uw(tx) | 1 a] zo ]2 280{ Ry fol Tl, 72 ;

T(TX) 1 1} 43] 1 181 0 ofatt] 4 Tl, 12, 13 ;
1 T 1 1 1

EXC 1 i} 41 1,1 0 1,0 *[, 1 Tl, 13, ‘

PUSH 1aif ' fi iti a ot* *f f Tl, 13.

H 11 0'9 1 110 ryar
Q{ac) 1 2 150 1 1eOf Ree fil «RD fC fa 1 AMT Ri

i i

gs(asc) | 1 1 1'1 1 140 filo ;
TT

SAVR 110;0 1 1)1 0 141 *[gloly ly tkig lelii« « tk ox +

RESR 12 0'1 114101 ,l * \

POP 11010 1 201 1 2'0 *[ Ri eye ete ee ee

GBN 11 0;0 12111 HL Q tak foe IA Hee Ke Hs
a i

GBNHJ 21 010 1 lel 1 dal 1 *a* * Hak # RYH HR RTH *

TI Li itt 1 1'1 1 14falt} | RELATIVE ADDRESS!
\

D1 0,0 ‘ } ' DATA/ADDRESS :

D2 011 1 fat Ri 7 f INCR,

03 1,0 : ' | SIZE/DISP 2 es
T T t T '

Tl 0, RELATIVE ADDRESS

12 110 ; VECTOR ADDRESS
T

13 141 ; Rt [N{to [a] | RELATIVE! ADDRESS
INSTR 23 22 212019 1817 16 15 1413121110 9 8765 432410

COMBINATIONS OF CONTROL FLIP-FLOPS

CONTROL FLIP-FLOPS
AZ AU LZ LU GT GE iT = SIGN FLIP-FLOP

. H = HOMOGENEITY FLIP-FLOP

Yh ote ee eee SONDITION CODES
AZ = ARITHMETIC ZERO

AU = ARITHMETIC UNZERO

s 141 ' 0 ? LZ = LOGICAL ZERO
H 1 0 ) 1 LU = LOGICAL UNZERO

GT = GREATER THAN ZERO
s 1 1 1 GE = GREATER THAN OR EQUAL TO ZERO

H 1 1 1 LT = LESS THAN ZERO

LE = LESS THAN OR EQUAL TO ZERO
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“1A ESS LONG INSTRUCTION ENCODINGNO.

47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24INSTR

i")

:
a

22|glzig]22||2glal£falgz
ESaa;araaoO“aaooaaaa-

a
a

g
a

.
a

:<=
a*aoal*«4uo*.ole70)=fa

oOkeou*=I*«=i=x“|==
= 

= 
“4 

“4 
oe

=.oa<Ealuaoja7<=**oSia*oleteeee—_——_aee=enteteede=<x=<ooOLt—oOmnOo*oO*|*2mi=*Lo}wt]oe,
zeino

—a.Qicx)oa
oT*=**a*MZ*Oo}=]=<|1>riOoia]fof«xOonmLawx*wcod*wn*Aa;oO]keeeOdaeoanaeeeaeaesA.aa=a4oa=.LondOdoe°[aiod=)o**4H*DQtx*«]opxfui*«B~]<<ooDe=wile-*kpeti*Llu**j]alat*WyoOo}coctoe~~Oj}4]=
WINpest|oyoO]Ol]*TMwlLam=z,onoOox]UetOo]*wi]*coyut)BODfaOfabOhateIlomfeOFheOeOePOeeOL...MeSJ..BSLelaled*orwOoOoFfQoo*i8“)(=a)odOt=

=<FenS|e|>oOsinooofFFO&4oO4Bojarnsqn==<w=JaforeoF-&ooocoo+«=aOooO-tpasHl+4weeeeeweeheneee:eeeceneoe.-
:

<<
xszwQtct~aACOOFAAeHTeHeetHk€FOTFoSoaSo[=]
s[CoOOOoOORKRMtetetttetetonOOOOo=ReocHGFBtFHAKResMttatttesesetetHnOoOnnwAoccas
ornaaase~SettSetHHYtetetOoOOOFOoaAaSsJ

fom)
oooO@Oo@&SoocdcoogccoTCO9FcmUmcmUOCUCUCUDCUOULUDRDCLUWUDCLULUrwthUSOSOewi+4PeeeeeeeeeeeeERwweeeweeeeeee=e2eeeeaYtMestSsSseKotaSANoeSaeeSSSSoSretorttesSX*ooc000FGQooococooOc7fFfOOCUcUDCWOOoOlcoOlhUcWOCUKUWUCUCUOCCUOCUCOUCUCS+H*a~~ls—_raryoarKho&ft_i~~SemsYemeZ@eaiegrtrsee_S=2z2z3%S23FRAKL==xe.etNSAaLeeeeeee<qwn.AavudgtwEw=zwaealog]oofopasdoTeerFPHOwHHUAHenHAHNeeOOHdEHOBAayays¥

0123 22 21 20 19 18 17 16 15 1413121110 9 8 7 6 5 43 2INSTR

o7j2)3/*|7|*——+

Oo]oO]of-~yx
oO

edeeeseseeeeeeZ/ESE/ELE/F(Ela)a

Ze5/eq|OPEpo]a]a]aPotNPoOosppolraiay&
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Reference: HB 263, Section 1.4A
‘With product masking

7 With insertion masking
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BITS (SHORT), LUNG ORDER

MASKING 8 oe 2019 ry
SIZE 1 THROUGH 8 0 |SIZE-1 DISP

DISP 23 OR LESS

SIZE 9 THROUGH 16 | 1|SIZE-9 [0] DISP SIZE AND DISPL
DISP 15 OR LESS VALUE

SIZE 17 THROUGH 24] 1] |SIZE-17/1 0] DISP
DISP 7 OR LESS

MASK LR = 0 010 00/11 1 00 0

MASK = LR 000/]/1 10 0 1

NO MASKING 000;]1 10171 0

ADD-ONE, SAVE, WRITE

A +1 to Ri after instruction execution

$ Ri set equal to data/addr field after instr execution

W Ri set equa] to data/addr field + Ri after instr exec

ENCODING 0 1

CO LZ LU

E insertion mask

N stack pop after xfer no stack pop after xfer

Op opcode

PC parity check

PL product masking

store

memory order

XU LKXI

Z Fiz

Zp

14-26

store secure

' unit type

word order

LKUI

Z:T

zero upper bits of PR
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TOUCH-TONE® FREQUENCIES

HIGH BAND

1209 | 1336 | 1477 | 1633

697 1 2 3

LOW 779 4 5 6
BAND

852 7 g 9

941 0

INTEROFFICE FREQUENCY SIGNALS (MF)

Hz 700 900 | 1100 | 1300 {| 1500

900 !

1100 2 3

1300 4 5 6

1500 7 8 9 0

1700 START

‘va 91
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PERIPHERAL BUS CABLE DRIVER, FC13

A | °
#240

c3.0

a ttol
a Wert .o

15] AN CR3.0 Poot
! 50 KeRz2.0 >

6600pF

cra0 tno on
1¢-

3

308 00 26 ? 2fT \a-0
| Ra.0

4.4 atc

7 yet 312

307, 1 25 2

006 TESTI 2 ie _ | mag

ra] 5 218

306 2 24 3

w2 a1)

a] > 3314

505 3 2B a

Nx ola

i_3
005__LR 22 18 WOM 403)

9 Pa 115

2 *] ‘308 ta 12 10

Na 015

a] 5 PS 316

3035 16 u

NS 216

209 TEST? 19 8

ra] 6 Pb Ww?

302 Db 15 12

Ho O17

ol 7 PF? 18

301? 14 13

W7 218

R2

;
50

Lez +240

“T sancer +3

=o1 ca

WOR 1? = 62
43. bu a _ ~
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947 CONNECTOR LAYOUT

8) GROUND TERMINAL

0 60-35-34 /s stake TERMINAL
Vee VSv

r 304 connector TERMINAL

EQUIPMENT POSITION*

FRAME LEVEL

BAY

EQUIPMENT LOCATION

* EQUIPMENT POSITIONS 00 - 44 — 2'2” BAY

EQUIPMENT POSITIONS 00-70 — 3’3” BAY

TOP

ROW NUMBERS

3.2 1 ~«0

70000

sOO00
CTF 35q0g [STAKE PINS

_ 482OOO
OO000 1»-

STAKE

TERMINAL

TWO DIGITS 34

Oood'

OOH00%]| _ connector
OOOO | TERMINAL
OOOO12

OO00011

0DOO0 1 (GROUND
G2—.,eHB @ <-— TERMINALS)

OoOode ONE DIGIT 0
OO000

OOOO0

COOOD.«

VERTICAL ROW 3
HORIZONTAL ROW 4

CONNECTOR

. TERMINAL
THREE DIGITS 304

VERTICAL ROW 3

HORIZONTAL ROW 4

~sOU0O0]

CTF soooo
oOO0B

—r BOO 00

OOOOs6

OOO003

OOO De

OnoOs

OOfID o-

20000 L» stake pins

321£0

14.35
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BASICS OF BASIC ELECTRICITY

SYMBOLS DC FORMULAS AC FORMULAS
TERM UNIT

DC)AC} SERIES | PARALLEL SERIES PARALLEL

CHARGE COULOMB { Q | Q |*1couome=6.28x 10" ELECTRONS |

Ua [Ir | tp= Dodgy flee bet dyes | y= baad de ptr = Vv tee
I, ‘la ly Viet Ie

: I, jl ‘he +n Ic
RRENT | ampere | 2 [7b i :

CURRE Is jIc | Top ~ Ic -y
etc 'I,p]* _.£ ree ee, By be

lep I-y lh=F te ach x Xe

Er iEr j€,=€,+E+E 1Ep~Ey Ep-Ey [Ep = Veg?HE? | Ey = Eg“ By =Ee

E, :E,q Ey = wg? +E? *
VOLTAGE voLT |&2{& Fug= E.Ec

{EMF) Es lEc Ecs= Ec“

ete Eis * * Ey = {,Z: fp = 1,gR
—E=IR

1Ecs Boe TXys Ee = Ide
T

CONDUCTANCE | MHO Goi |Gr= G,°G,6,

etc « G=h G=#

R,/R R= Ry+RorRy R=e, * E

R ed _Fa
RESISTANCE | OHM |" 7 R=—

Rz Ry = ane Iq
= £& zi

Rs R== R=2

P, AP |*P = EI * AP = APPARENT POWER

P, [Te] P= IRXI AP = Er Ly

POWER WATT |[P, | PF] P= EXE/R TP = TRUE POWER

P; Pr= Ppt PatPy TP =Enln

Py= Ey Ty PF = POWER FACTOR= <=

*,-4, 4-200.
FREQUENCY CPS f “TT art " "Bre,

PERIOD SECOND T " T= +

T
EL u | A Z

SING = — Of — | SING === 08 —
PHASE DEGREES 6 frp hk

DIFFERENCE Hee Meg hoeSIND =F 7 Nery X

Lrjit | veg Meo *

Ly hy | Uradithe a tila t= Oe
bret ort

INDUCTANCE | HENRY jL2 iL | a ais vee
Ly= bth gta

ft OPPOSING

by = by tL"2M

*

MUTUAL M= kali
HENRY | MM we

INOUCTANCE K = COEFFICIENT OF COUPLING

INDUCTIVE Xe ia a
OHM x

REACTANCE ‘s M=2T FL wet

C, ic, Jet tad Cre Gt Opty *

CAPACITANCE |rarao [Cr cs] 2 C= soARAD C2 |C2] c= ae 277 $e
T GtCs

CAPACITIVE | 4, ve es® AOA
REACTANCE 3 ‘ew w&

© 27TtC I

Z= Rtx2

*
= /R2+4¥,2 E

IMPEDANCE | OHM z z *e zea
7=5/RK T

zi +Xcgt

4K FORMULA GOOD FOR BOF SERIES AND PARALLEL

14-36
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