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LOCATING UNIPOLAR CPD POINTS
“0” FOR UNIPOLAR
e I
( 7 (7
6 6
R| s N RIS
ol 4 ola
w
3. Wls ,
) 2 {2 i
1 ] 1
0 \0 ‘ ;
P N|P N|P N|P N P N|P N lP N ‘P ‘N
0 2 a4 6 1 3 5 7
. \
COLUMN (2) COLUMN (Z)
EVEN COLUMN NUMBER—LEFT T.S. ODD COLUMN NUMBER—RIGHT T. §.
LOCATING BIPOLAR CPD POINTS
~————"1" FOR BIPOLAR
LT+ R"l\i
3 | o 7
2 ‘ 6
R| 1 : : R1| S
0l o { i O a4
Wi o3 ! : wis
| :
v 24 tv)| 6
1 ! 5
o i 1 a4 ;
: T ' ™
P NP NP N[P N P N ’P N{P N lP N
1 3 5 7 1 3 5 7
AN / \ /i
COLUMN (2} COLUMN (2)
ROWS 0 TO 3—~LEFT T. §. ROWS 4 TO 7— RIGHT T. §.

* THE LAST DIGIT OF THE T. S. NUMBER 1S 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 57D, MANUFACTURING NOTES 5 & 14,
AND TABLE C ON J1A034B-1.

PARTICULAR ATTENTION SHOULD BE PAID TO NOTE 7 ON THE ATTACHED SKETCH. THE
BULK GF 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 J1A034B1 00D CPD
2 16118 3203 agf 2 1618 32[34 48
¢ HP WRG *
* | | |
] ¢ c
1 1 1
! | P
¢ TN WRG
| | | |
| — i —
| ¢ I T WRG *
c l ] ¢
| i % |
| ¢ l AL WRG | * |
¢ c
| i L |
] | ] !
¢ TR WRE ¢
| | i | .
] |
} { | |
| c l 7 WRG ] ¢ ]
c 3
I
% i i 1
¢ T WRG | ¢ |
| | . .
! | ! |
f ' | |
¢ TG WRG ¢
l l | |
¢ c
t { | i
AN / // \ \
UNIPOLAR  N_ 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 18-32 (2-16 VACANT).

HG-HP WRG (LOCAL CABLES) SHOULD NOT 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.

ESS
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COMBINED MISCELLANEOUS TRUNK (CMT)

(J1A088C)

CONTENTS
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F, S, and T Point Layout - MS 1
Octal Order Layout - MS 1
.Layout to Display Scan Points at MCC 1

F, S, and T Point Layout - Supplementary

Signal Distributor (SSD) 2

Octal Order Layout - Supplementary

Signal Distributor (SSD) 2
CMT Frame - J1A088C . 3.
Type A CMT Frame 4
Type B CMT Frame 5
Type C CMT Frame 6
CMT and SSD Scanner Controllers 7
CMT Optional SSD 8
Circuit Pack Function, Type and Location 9
TIU TS 11
Backplane TS-TIU 12
MG7 .Circuit Pack Symbol, Terminals and

Terminal Locations 13
CMT MDF Wiring 14
Peripheral BUS Connectorized Cable Location 15
Enable Lead Input Location, Sync Point Location 16
F, S, and T Diagnostic Points 17
Scanner Block Diagram (Contr 0) 18
Basic SSD Block Diagram (Contr 0) 19
Basic SSD, First and Second Stage Triac 20
Optional SSD Diagram (Contr 0) 21
Optional SSD, First and Second Stage Triac 22
Location of CMT SSD Points 23
PUAB to SSD Point Number 24
Triac SSD Point Numbers, CMT, MUT 25
Controller Interrogate Wiring 29
Primary TIC Interrogate Loop 30
Primary/Secondary TIC Interrogate Loop 31
Readout Loop Cable Rules 32
TIC Vertical Files 33
Determining SD or SSD Point from p-Data Field 34
Determining Failing SD Point Using g-Data

Field of NN10 Message (Example) 35
Error Pattern Sensitivity - SD Contr 081 36

SD Point to Triac Select Circuit Packs 36
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SSD Point to Triac Select Circuit Packs
TIC Second Stage Triac Circuit (MG7) -
SD Points and Location
Matrix Circuit - MG7 Location
CP Type Replacements
CMT Signal Distributors
TIC Scanner Matrix - Ferrod Sensor Location (Type)
Matrix Circuit (SD-1A403) - 256 Scan Points Matrix

Supporting Documentation

MASTER SCANNER (MS), UNIT TYPE 5
SD-1A209

J1A043B

CD-1A209

PK-1A027 Scanner Raw Data Document
TLM-1A209

ED-1A207-11

SUPPLEMENTARY SIGNAL DISTRIBUTOR (SSD), UNIT TYPE 21

SD-1A401 Basic SSD
SD-A402 Optional SSD
CD-1A401

CD-1A402

TLM-1A401

TLM-1A402

ED-1A355-12

SD-1A403 Matrix

SD-1A404 TIC (Trunk Interconnect CKT)
SD-1A405 Power and Miscellaneous
SD-1A452 960 Point Matrix

PK-1A028 Remreed NTWK Raw Data DOC
BSP 820-232-150 MS

BSP 820-031-153 CMT

TOP 231-050-002 2-Wire MT Frame
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TYPE B CMT FRAME

SD-1A401
_$SD
]
mr (so.| ¥ BUS NO EQUIPMENT
pos{7e $SD CONTROLERS!  MOUNTED
’ 7 v TICS 4-7 ARE
e| ssopis SERVED FROM
s | 000-671 EXTERNAL PTS
4 SD-1A404 OF A CMT FRAME
TIC| 4 | t
2 i $SD PTS
1 672-991
Q. *
N\ 0 l 1 ,
BAY

TYPE "B" CMT FRAME (J1A0888B)

THIS FRAME ACCEPTS ONLY S TYPES OF PIMTS.
A. 2-WAY TRK MF4-W (LOCAL) SD-1A236-05
B. 2-WAY TRK DP4-W (LOCAL) SD-1A237-05
C. LONG HAUL FX TRK SD-1A415-05
D. FX TRK SD-1A416-05
E. 2-WAY TRK DP SD-1A163-05

ALL TICS WILL BE J1AGBSEC PER SD-1A404.
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TYPE C CMT FRAME
OPTIONAL
SD-1A402
SD-1A401 SSD EXTERNAL
ssD OUTPUTS ONLY
wr (30| Ye—BUS—gl SSO CONTROLERS
pos] 76 | SS0 CONTROLERS [~B75 goo-ga1 | OPTIONAL
7 SD-1A452
7 t SECOND
6 sso l STAGE
5 OOST§91 MATRIX
4 - {M67)
e 4 1
2
, |
] f
. a I ! 7
BAY
TYPE "C" CMT FRAME _(J1A088C)
THIS FRAME IS MANUFACTURED PER JOB REQUIREMENTS FOR ANY TYPE OF PIMT.
SD_NO. PINT TIC "J" NO. TIC SD NO.
$D-1A236-05 2-WAY TRK MF4-W (TOLL OR LOCAL)  J1A0SBEC SD-1A404
237-05 2-WAY TRK DP4-W (TOLL OR LOCAL)
163-0G5 2-WAY TRK OP
415-05 LONG HAUL FX TRK
416-05 2-WAY TRK DP
$D-1A172-05 CDPR J1A08BBEK SD-1A407
SD-1A311-05 CAMA INC TRK SXS J1AO8BEL $0-1A408
SD-1A168-05 RING 1 AND 2 PRY J1A088EM SD-1A409
§D-1A245-05 ATND TRK 2-W J1AQ8BEP SD-1A410
248-05 ATND TRK 4-W
283-05 ATND LODP
SD-1A284-05 3 PORT CONF J1A088ER SD-1A411
SD-1A177-05 VERIF REQ AND INCPT J1AOBBES SD-1A412
238-05 DP RPTR
319-05 LINE ACCESS TRK
SD-1A169-05 OGT 3CL SWBO (DIST BLDG) J1AOBBEN SD-1A413
221-05 AUD. RING & REC ANN
222-05 PS-PARTIAL DIAL HOLD
223-05 OGT TRK TO 3C/3CL SWBD
224-05 INC TRK FROM 3C/3CL SWBD
SD-1A220-05 INC SXS TRK J1AOSBET SD-1A414
321-05 INC TRK FROM TRAFFIC SVC POS #1
S$D-1C650-01 TT DET Jsg33sc SD-1C650
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MG7 CIRCUIT PACK
SYMBOL, TERMINALS, AND TERMINAL DESIGNATIONS
SYMBOL .
M PULSE (PS) LD FOR HIGHER 16 PTS — psan 5000 28 )
© PULSE (PS) LD FOR HIGHER 16 PTS ::: PsaQ $100 —;%—
N PULSE (PS) LD FOR LOWER 16 PTS T PsaN soos 20—
@ PULSE (PS) LD FOR LOWER 16 PTS T2 psaa st0g 32—
N SELECTS 8 EVEN PTS IN LOWER SET ——-—1 185AN 5001
QSELECTS 8 EVEN PTS IN LOWER SET —1— 18540 101 %2
N SELECTS 8 ODD PTS IN LOWER SET  —1—{ 195N soo9 |04
QSELECTS 8 0DD PTS IN LOWER SET  —1{ 19540 s109 |22
N SELECTS 8 EVEN PTS IN HIGH SET 310_1 ygsen so0z |-208
Q SELECTS 8 EVEN PTS IN HIGH SET L e s102 20

~
a
ns
t3

N SELECTS 8 ODD PTs IN HIGH SET 1958N sor0 228
Q SELECTS 8 ODD PTS IN HIGK SET 910 {19580 s 208
12 149 soo3 4
312 1o, 12 s103 002
N SELECTS FIRST EVEN OR ODD PT ?:: von  SECOND 5o ;g;
Q SELECTS FIRST EVEN OR ODD PT Sy ae e
NSELECTS SECOND EVENOR ODD PT  —=2—VIN  cigeyy S04 o
G SELECTS SECOND EVEN OR ODD PT vig $104
N SELECTS THIRD EVEN OR ODD PT ;:: vIN MG7 5012 %—
G SELECTS THIRD EVEN OR 0DD PT v2a 12
¥ SELECTS FOURTH EVEN OR ODD PT  —32—d vy soos 13—
@ SELECTS FOURTH EVEN OR 000 PT —H1— y3q s105 L
N SELECTS FIFTH EVEN OR ODD PT ?:2 vaN 5013 gz?
Q SELECTS FIFTH EVEN OR ODD PT o vae S13 e—
N SELECTS SIXTH EVEN OR ODD PT v 2 o
Q SELECTS SIXTH EVEN OR ODD PT ] vse $106 2
M SELECTS SEVENTH EVEN OR 0DD PT & - véN s014 hL-m
QSELECTS SEVENTH EVEN OR 0DD PT — = véQ st
N SELECTS EIGHTH EVEN OR ODD PT  ——=— VIN 5007 —4-'00‘
QSELECTS EIGHTH EVEN OR 0DD PT  — =~ V7@ s107 f—
, SCRN 015
941 scra s1is P22
J
GRD
88
3
NOTE /
N - NORMAL CONTROLLER LEAD S
Q - QUARANTINE (CROSS-FIRE) CONTROLLER LEAD $000 THRU 5007
A - LOWER NUMBERED 16 PT LEAD EVEN NUMBER POINTS.

LOWER NUMBERED
$100 THRU $107 16 PT OUTPUTS

ODD NUMBERED POINTS.

B - HIGHER NUMBERED 16 PT LEAD

SO0B THRU 5015

EVEN NUMBERED POINTS,

HIGHER NUMBERED

5108 THRU $115 16 PT OUTPUTS

0DO NUMBERED POINTS,
7
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CMT MDF WIRING

CROSS-CONNECTIONS TO CIRCUITS
20 2w 2w 2u

o
Py
4

L
&

&

MM LW skttt NN
e o e i

LEAD DESIG | TRK TERM MOD TRK DWG DESTINATION
() R2 R (RA1) 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 (RAD) T1A221-15 TO TONE CIRCUIT OR
() T4 T (RAO) T1A222-15 RECORDED ANN CKT
() R4 RT T1A223-15 TO TRUNK, JACK LAMP
() T4 T T1A224-15 AND KEY CIRCUIT
() R4 R T1A169-15 TO TRANSMISSION AND
() T4 T SIGNALLING FACILITIES
()RS5 R (ARQ) T1A221-15 TO TONE CIRCUIT
() Ts T (ARD) (TONE DISTRIBUTION)
()Rs LR T1A223-15 TO MULT LAMP RELAY CKT
()RS LS T1A224-15 TO IDLE INDICATING
() Ts LG LAMP CIRCUIT
()R3 R (AR1) T1A221~-15 TO TONE CIRCUIT
() T3 T (AR1) (TONE DISTRIBUTION)

REFERENCE - T1A413
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PERIPHERAL BUS
CONNECTORIZED CABLE LOCATION
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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
10pP ~312 BL1KW -307 SC 1
10N -212 BLZ2W 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
0Qp -315 GR1W -304 LEFT 0
OON -215 GR2W SSD 0
10P -316 GR1W -303 BAY 0 1
10N -216 GR2W BAY O 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 sC 1
OIN -211 BL2W sC 1
11P -312 BLIW -307 SC 0
11N =212 BL2W SC 0
o1pP -313 OR1W -306 RIGHT 1
O1IN -213 OR2W SSD 1
11P -314 OR1W -305 BAY 1 0
11N -214 OR2W BAY 1 0
01pP =315 GR1W -304 LEFT 1
01N -215 GR2W SSD 1
11P -316 GRIW -303 BAY O 0
11N -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 O 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 03é-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

7 -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

paddieboard 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 piugged into the same quadrant from where
the cable is started.

EXAMPLE OF READOUT LOOP CABLING

Va CMT FR
/- \
080 | _gp_1a40r OT6-B  076-29 LOCATION FOR
o7e[ T eaEejregae OPTIONAL SSD
+ 3
7 l':';*—:j | ALWAYS T0 4, 3 L sk ALWAYS TO J4, J3
6 o1& 3 MG CPS (RULE 2)
s [ L2e] 1mecpruLe2)
s | [C320] 2M6CPs (RULE 1)
3| U3 2 MG CPS (RULE 1)
2| Sle— 3MGCPS(RULE2)
1 | (34T 3 MG CPs (RULE 2)
o | 221 2 Mo cps (RuLE 1)
N BAY O /\ BAY | /
TIc
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TIC VERTICAL FILES

OPTION" X
MG 7 CPs
of1]123]4]5l6]7 8 |9 {1o] 1[12[iz)14rs
- 0235 ———»
4
218
1]
- 0236 o S8 je—— 0235 —o
HAN Y AT
©) G
OPTION Y N\
\ MG 7 CPs
of1]2]3]4)51x]7 g |9 rejniliz]isfr4]rs
‘—@;T—-—"
21918
U B U
02-33 —m s|s|s b (0236
I | I‘LI | | . 2dll
3

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 Y
1. 02-33 (32 pts.) services VF00-05 plus 2 pts. in VF06.
2. 02-35 (32 pts.) services 3 pts, in VF06, VFO7-11, 4 pts. in VF |2,
3. 02-36 (32 pts.) services | pt. in VF (2, VFI3-I5 and donates 16 pts.
to next TIC-VF00-02 and 1 pt. in VFO3

Option X
3. Preceding TIC MG7 at 02-36 services VFQ0-02 plus | pt. in ¥FO03.
4. 02-35 (32 pts.) services 4 pts. in VF03, VF04-08, pius 3 pts. in VFO9
5. 02-06 (32 pts.) services 2 pts. in VF09 and VF IO-IS
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MISCELLANEOUS TRUNK (MT)/UNIVERSAL TRUNK (UT)
(J1A033C/J1A032A)
CONTENTS

Subject Page

rage
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 JIA033T 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-1A301

PK-1A059 AIOD CKT Raw Data
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MISCELLANEOUS TRUNK (Contd)
JIAO33H ED-1A217-16

or
J1A033J]  ED-1A217-17
or
JI1AO33K  ED-1A217-18
or
J1AO33L  ED-1A217-19
or
J1A033M  ED-1A217-20
or
JI1AO33N  ED-1A217-21
or
J1A033P  ED-1A217-22
or
JI1A033Y ED-1A217-28
or

J1A033Z ED-1A217-29

UNIVERSAL TRUNK

PD-1A028 SD-1A113
PK-1A028 CD-1A127
TLM-1A216 SD-1A127
CD-1A216 CD-1A128
SD-1A216 SD-1A128
CD-1A247 PF-1A028
SD-1A247 TOP-231-051-001
CD-1A113

Following documents are for MT and UT:
SD-1A341 Miscellaneous Circuit
CD-1A341 Miscellaneous Circuit
BSP-820-031-150
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Analyze ppppppp as follows: for 2-wire No. 1 ESS

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

Bit position = 11l1wlols 7 6 514 31211 o
1 &1 bl mMp-1 IvE  dclr 00=Arelay
I{1lal | 1 k]e 01 =B relay
iyl | jt|1 1 19 = C relay
0 = operate 0 = bay 0 a 11 = EXTERNAL SD point.
[1 = release 0 = bay 2] y (see example b).
(a) EXAMPLE : Internal SD point
pPPPPPP = 000271
00 0101010 1 0 111 11040/
TAIAL 1 1 IL
l LB 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 | t will be 11
0 = operate a Point indicating
1 = release y external SD
0 = bay 0 point
1 = bay 2

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
255 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

pPPPPPD = 1657 ,
ololili 10101 1111

[4] |0.153 l T——— External SD point
[[1]10.107 I
SD point=107 If bay was 1 the SD point
bay 2 would have been 235

relay did not operate
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ADDRESS
ADRS APEX
REGISTER | GROUP FUNCTION FUNCTION
RELAYS BITS RELAYS
L A 8_15 OPR RJLX0-7 FOR X LIMITS TIME + 24V RLS PULSE.
08-15 SELECTION R/LCO PREVENTS OPRH# OF ML ON

OPR R/LYO-7 FOR Y RLS PULSE

LR 8 | 0-7
00-07 -
SELECTION R/LSO BY THEIR OPR TIMES, PREVENT

PR LWC-3 FOR W
L/R b | 20-23 |seLecrion, IF BIT 27 Py DETECTOR CKT FROM OPR ON

20-23 S LEoT MTe RELATS NOISE IN EARLY PART OF CYCLE
1o tarmeny | SELECT QUARTERS CF
L/R MATRIX FIELD MAINTENANCE
- e - 191181 1/4'S FUNCTION
18-19 (LONER) 19 :‘:u Thupeem RELAYS
sslscg U;:“gg s LTA TEST POINT ACCESS MODE
UR 16 {OPR) | FOR ML RELAYS 128 RLS MTC RELAYS, RETURN LEFT
e - 17116 CONTROLLER TO NORMAL MODE
(RL§) 17 4 110 1RLS 10 QUARATINE MODE
ol T torR
SELECT CONTROLLER GIVES CONTROL OF LW, 1X 6 LY
R o || oy LEP0 | RELAYS TO RIGHT CONT.
24-2 (M) 25 | —LLLEED COMBINE CONTACT MATRIX T0
(] ?1521 LePT RIGHT CONT.
U REIEE e FOLLOMS LO RELAY
26-27 - D1 _§ORM
(MAINT) 27| —T—FWic CONTROLLER
RESET FUNCTION
CONTACT | o0 aves MOLTIPLE RELAYS
WATRIX o CONTACTS OPR WHEN LEFT CONT. MTC RELAY
| RELAYS FOR RPN OPRN SENSED. RESETS RIGHT
1X0-7 [0e-15 X SELECTION CORTROL
1¥0-7 100-07 ¥ SELECTION

OPR AFTER SUCCESSFUL ML
W SELECTEON 128 RELAY ACTION, RESETS LEFT

R
SELECT MTC RELAY CONTROLLER
Ly L LW . QPR WHEN POMER IN LEFT
Lug-2 L20-22 g :ELEBT CONTROLLER
1 RTA
1 (]
SELECTION] MICE_ | VALF W TR, | GPER. X ¥
GROUP, T [ £

H 1 A i ]
ADDRESS | 27| 26 | 25] 24 |23 222120 19| 17 6| ws[mw]a[te[11]w]sfs|7]e[s5]af3lel1Te

L |MTC|NOR
REL{ 27| 26| 25|24 )23|22|2t]e0]19;18]17|16f{15|14)13]12(11jw0}j9l8l736|5]|4]|]3[2]1]89

=
[+
= g W3 LgAD
E°|A|R{1e7] e8] - WoRMi—c L2 [ RS | LHO| LLP|LUP | RLS | PR | LX7|LX6 | LXS | LK4 | LX3 |LX2 | LX1]LXO LYT|LYG|LYS fLY4 LY3[LY2[LY1[LYO
M
LW3
X ,5‘ ter) 26 {oons — |- ake | Rut | RUO| 105 | LuS |RLS| OPRYRKT | RXG | RXS |RX4 |RX3 | RK2 | RKT | RXD | RY7 | RYG |RYS RY4 |RY3 [RY2 [RY1|RYO
B
R |nTCc| NoR
. |REL{27 |26 |25 2aiealeear|20| o) 8|7 6|15 ysajie|fele 8|7 6|5 4|32/ 1|8
&
= [] w3
£+ | #|R27(Res |NORM — == A2 | 41| RUO RLP | RUP | RLS | OFR }RXT | RXG | RXS | RX¢ RY3 | RX2 | Rx1|RX0 [RY7 | RY6 | RYS | RY4 | RYS |RY2 | RY1 |[RYD
= PIM
3 |efe L3
XjRIra7|R2s] - jcom D i | Lt Lic | BLS | RS | RES | OPR | LXT | LX6 { LXS | LXG | LX3 | L2 | L1 Lx0 | LY7 [Lve |Lys|LvalLyafLye [Ly1]Lvo
]

RW2 [ RW1|RWO | LW2| LU1| LWO EXT MATRIX

N R LW3

o»mr

P s LW3A

SIGNAL DISTRIBUTION LEAD SELECTION CHART
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Master Scanner Ferrods 1

Type 1E Ferrod Sensor Assembly,
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Scanner Error Patterns 4
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(MASTER SCANNER)
TYPE |E ASSEMBLY

CONTAINS 2
TYPE 8 FERRODS

$858  xixf
l l l ‘ i i l i EQUIPMENT END
S AN (FRONT)
16 15 14 I3 12 10 9
e|l 7]l 6] s al 3] =2 ]
O
¢
O
FZA\N
\
-
el 71 els sl 3| 2 ) MOUNTING
1€ 15 14 13 12 i o 9 CATCH
| = ]
TTTT Tl
WIRING END
b4 444 (BACK)
| 1
e = 55
- T g 8
¢z

Wiring Arrangements of Type 1E Ferrod Sensor Assembly
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CONNECTORIZED CABLE LOCATION
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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
11pP -102 OR1W 180-39-307 SC 0
11N -002 OR2W SC 0
oopP -103 GR1W 080-39-306 RSD 0
OON -003 GR2W RSD 0
11P -104 BR1W 180-39-305 RSD 0
11N -004 BR2W RSD 0
oop -105 SLIW 080-39-304 LSD 0
OON -005 SL2W LSD 0
11P =106 BL1R 180-39-303 LSB 0
11N -006 BL2R LSD 0
oopP
00N
11p
11N

ENABLE INPUT PIN COLOR SYNC POINT CKT CPD
01p 180-41-101 BL1W 180-39-308 SC 1
01N -001 BL2W SC 1
10p -102 OR1W 080-39-307 SC 1
10N -002 OR2W SC 1
01p -103 GR1W 180-39-306 RSD 1
01N -003 GR2W RSD 1
10P -104 BRIW 080-39-305 RSD 1
10N ~004 BR2W RSD 1
01P -105 SLIW 180-39-304 LSD 1
01N -005 SL2W LSD 1
iop -106 BL1R 080-39-303 LSD 1
10N -006 BL2R LSD 1
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030
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SD POINTS

MG 2 PACK LOCATIONS

POINTS MTG PLATE

000-015,128-143 14

016-031,144-159 72
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048-063,176-191 38
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CONVERSION OF PHYSICAL LOCATION
TO EXTERNAL POINT NUMBER
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OPTION (ORDER RATE = 300 MS)
CONTROLLER (G OR 1)

MEMBER NUHBER PU TRANSLATOR AND ENABLE ROUTE
FRAME TYPE PU ADDRESS BUS BITS
22——-—0 35-——23

NET- DNE—aaa bbc d e ffffffff ggggggge hhhhhhhh

DATA FIELDS

PU TRANSLATOR AND ENABLE ROUTE

PU TRANSLATOR ENABLE ROUTE VARIABLE
CONTROLLER | PU BUS | cPD| fFFffff

Short Binary — Word 0 0 0 00000007
0 1 1 00042000

1 -0 1 00002000

1 1 0 | 00040000

Long Binary - Word 0 0 0 | 00000200
0 i 1 00042200

1 0 1 00002200

1 1 0 | 00040200

USD or SSD 0 0 0 | 00001400
G 1 1 00043400

1 0 1 00003400

1 1 0 | 00041400

NET-ONE ORDER WITH VARIABLES fDENTIFIED
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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 120V
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 6 SD Controller 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 (S5D) 180-07 180-47
RELEASE
PULSE:
24 VIOC L
11 MSEC—___ 5

[ ————
T T —daN
- T'.tf“;'f{H?ff{)/“,_f‘.f::.
T !
OPERATE A

PULSE: L
~48V
11 MSEC

T

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.
t1. USE METHOD OF '"'SUCCESSIVE CIRCUIT DIVISION' TO ISOLATE FAULTS.

1. CHECK MAJOR "PIVOT' POINTS.

A. PULSE AND DETECTOR CIRCUIT PACK, FB 593, TERMINAL 213 LEAD
PUL (PULSE).

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

2. OBSERVE C{RCUIT PACK INPUT AND OUTPUT WAVEFORMS.
A. INPUT WAVEFORM INCORRECT - PROCEED TOWARDS BUS CIRCUITRY.
8. 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.

111, STUDY WAVEFORMS
1. COMPARE GOOD AND FAULTY SELECTIONS.
2. WAVEFORMS TO EXPECT
A. INPUTS FROM BUS
a. SELECT - NEGATIVE GOING ABOUT .5 us PULSE FROM ABOUT 1.2v.
b. NO SEL - CONSTANT ABOUT 1.2v.
B. OUTPUT OF +3v LOGIC (CDI) SEE NOIE.
<

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 (TU}, TIMING ali
DIFFERENTIATOR, ARE ALL CDI LOSIL LEVEL.

d. INTERFACE PACK WAVEFORMS (FC300}

a) INPUT L0 £ .2v
HI  .6v

b) OUTPUT
e. PULSER
a) OPERATE
b) RELEASE
c) DECTECTOR ACTIVATED
£. WAVEFORMS ALONG ML RELAY PULSE PATH.
a) TFIRST STAGE
b) SECOND STAGE
g. VOLTAGE WAVEFORM ALONG TRIAC GATE SELECTION CIRCUIT.
H. 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)
254

15 DOUBLE RELEASE

¥
o " U T T 4 600 \/-—"" t(ps)

TWO RELAYS ON RELEASE

& L }
0 100 300 t(us)

v(volts)

104

[
1000 t(us)

TWO RELAYS ON OPERATE

40 -

~50=
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PULSER WAVE FORMS, FB593 (TERM 213)

RELEASE 4V = 26.25V, -V = -52.5V (AM RELAY)
Vivolts) V{volts)
3°'1 VOLTAGE y
20+ 20+
4 104 ()
L] L] ¥ T 0 LA
° t(ms) ' 7 s s 80 t(us)
ﬁ
«30
I(mA) CURRENT
60+
40 -
0 T T ; T é ¥ 1r1 t(ms)
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PULSER WAVE FORMS, FB593 (TERM 213)

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

V(volts)
304 VOLTAGE

20+

' 12t
60 t(ps) 5 8 9 ms)

=40+

-50

1(m) CURRENT

o} T T ¥ M
T e 1 t(ms)

=150+

-2004
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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)
12
Amplitude may vary from 10 to 22 volts
dependent upon number of MG circuit packs
0 L) 1 L] L] L L] [ ] L § 1}

150 250
STARTING AT T10 tlus)

VOLTAGE AT ISOLATION DIODE OF TRIAC GATE CURRENT
TRANSISTORS (EXAMPLE - L022F AT FC322)

V(volts) V(volts)
» {___ BTN
1 RELEASE i
15 ".En-.“'
- I} 15
: SELECT NO SELECT
54 59
OPERATE J
0 T 10— 200 Tt (us) 0 T 0 T 200 "tus)

TRIAC GATE SELECTION CURRENT AT INPUT TG 2ND STAGE TRIAC

I{mA)
I{mA) 80
60~ B
OPERATE RELEASE
40- 204
o 0 10 ! 20 v t{us) o s ' 15 ' i’si't(ps)

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
1. PUC - DCT
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 JO8732BA
TU Transmit Unit v JO8726AA
RU Receive Unit JO8726AB
Su Syndes Unit JO8726AG
LIU Line Interface Unit - JO98732AC, AF,AH
TPU  Trunk Processing Unit J98726AD
ADCU Alarm and Digroup Control Unit JO8732AA
DCU  Digroup Control Unit JO8732AB
OIU Office Interface Unit JO8726AJ
SPTS Signaling Path Test Set JG8732MH
MBTS Maintenance Bank Test Set J98732MJ
PCU  Power Converter Unit J987380C
PDU  Power Distribution Unit J98726AK
2. PUC - DL Applications: RSS, ETS, CCIS
J1A099A
UNIT TYPE 61
SD/CD-1A478 PUC DL
PK-1A473 PUC Diagnostics

ED-1A409-10 Cabling

Supporting 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
1
176 187 i 224 235
0-o7
188 199 |
188 _ | 4 |- =1 236 _ __ —
152 [ ] reyas [ puc ] 200 [ 10 :l Ik
164 175 £ 212 223
128 139 176 87
- [P\'IR AND ALM CONTROL UNIT]
[ space ]
TR P IR L1 e 188 9 199
9 Yo7 s2” — 763
[MAMTENANCEBANK]
- = [caoss CONNECT PANEL] - s
72 83 24 351 [Thas V39 [ 1
Q-1 (=15 )
l8s_ | e | EL ___a| e IR E
48 [ 2] sl [ 00 6 nEL | Tos 8 107 o
0-02
60 nfn2 2307 [ |08 119
24 351|224 235 72 83
36 [ ] ] | 236 [ :] 2470 | | 84 [ ] 95
) I T e 5 |——20 —— 7 ==
20 -
(oc n 0 21 48 59 7
N 92 23212 223 60 71
A LY 1
7/
DCT BANK CIRCUIT NUMBER

FRAME  DIGROUP
HALF NO

FRAME HALF  DIGROUPS  CIRCUIT NUMBERS

0 00-09 00-119
128-247
1 10-19 00-119
128-247
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DCT FRAME HALF O

1 2 3 4 5 BANK
UL A, B| ay B A, B A, B A | B [pIGROUP
NO i 1] i 1 i
o, 1. 2, 3. 4,5 6 . 7 8 9 . DIGROUP
T o 25| 48 72| 9 | 128 | 152 | 176 | 200 | 224
2t 1|25 | a0 | 73] 97| 129 | 153 | 177 | 201 | 225
3l 2126) 5074} 98| 130 154 | 178 | 202 | 226
el 3|27 51|75 99| 131|155 | 179 | 203 | 227
s | o128t 5276 100132 156 | 180 | 204 | 228
6 It 5 20] 53|77 101|133 {157 | 181 | 205 | 229
7 6130 54 |78 | 102|134 | 158 | 182 | 206 | 230
8 713155 |79 (103|135 15 |183 |207 |23
9 f 8|32 56|80 106|136 | 160 | 184 | 208 | 232
10 || 9|33} 57 181 |105|137 | 161|185 | 209 | 233

11 10 | 34 § 58 | 82 106 | 138 | 162 | 186 | 210 | 234
12 11 | 35| 59 | 83 107 | 139 § 163 | 187 211 | 235
13 12 | 36 60 | 84 | 108 | 140 | 164 | 188 212 | 236
14 13 | 37 | 61 | 85 109 | 141 165 | 189 | 213 | 237
15 14 | 38 | 62 | 86 110 | 142 | 166 | 190 | 214 | 238
16 15 | 39 | 63 | 87 111 | 143 167 | 191 | 215 | 239
17 16 | 40 | 64 | 88 112 | 144 | 168 | 192 216 | 240
18 17 | 41 } 65 | 89 113 145 | 169 | 193 217 } 241
19 118 | 42 66 | 90 114 | 146 | 170 | 194 | 218 | 242
20 §19 t 43 67 | 91 115 | 147 | 171 | 195 | 219 | 243
21 120 [ 44 | 68 | 92 116 | 148 172 | 196 | 220 | 244
22 21 |45 | 69 | 93. | 117 | 149 | 173 | 197 | 221 ] 245
23 22 | 46 70 | 94 118 | 150 | 174 | 198 222 | 246
24§23 | 47 71 | 95 119 | 151 | 175 | 199 | 223 | 247
10 )11 ¢ 12 13 14 15 16 17 18 19 DIGROUP

B A B A B A B DIGROUP
6 7 8 9 10 BANK
DCT FRAME HALF 1

CIRCUIT NUMBERS

SOFTWARE
HARDWARE NUMBERS

NOTE: Circuit numbers 120 through 127 and 248 through
255 are nct used for DCT application.

DCT DIGROUP TO CIRCUIT NUMBER CONVERSION
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DcT
SEI
DIGROUP BUFFER B 14
FGB7 CLK " A&DCU
FRFD
PUC P14
DRFRD
— 15
SD-1A477 " SE0 4 SD-3C298
(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 (PUuC)

DRFRD ~ DIGROUP READY TO RECEIVE DATA

SE0 - SERIAL DATA OUTPUT TG PUC

PUC — DCU DATA LINK
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PUC DIAGNOSTIC PHASES

PHASE HARDWARE TESTED
1 Power Circuit
2-5  Scan Memory - FG34, FG36
6 FIFO - FG37, FG38, FG66
7 Mode Flip-flops - FG66
8 PROMs - FG31
9 RAMs - FG29, (FG32)
10 SCAM Maint. Circuit - FG34, FG36
11 DIF Maint. Circuit - FG38
12 DIFC Maint. Circuit - FG37
13 Hardcore Matcher - FG35
14-15 1/0 Matcher - FG74
16 1/0 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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PROCESSOR
scas
rus b
I i PERTPAERAL J
' K X 8 RAM IXaRAM ——ousClRCUY
i 8K EPROM 8K EPROM |
\ 1
1 CPU 00 cru o |
1 1
[ |
H l
' MARDCORE :
H MAINT
1
! '
|wamocore 1 _ __ _ J
F-==--" 1
1 ! r-=f-=-=------- — ===
! X9 | H |
' EPROM ! ! SCAM |
]
1 T : : SCAM CONTROL |
1
¢ ' | I |
| t | ! 1 T |
i ! ) 1 !
! . | i !
I KX 9 | ! ‘ l |
i EPROM | ! |
) H ' Fifo FIFO I
o | | t (DIF) CONTROL
pYEs) ' t :
| ®/K X9 ) i "
RAM i T
{ / ' !
| T i -
t |
i i 1 ! |
| ' i
l 1 !
i I L
! KAK X9
H RAM
|
T T Tt T T T T T T T
1 I
! w L 1w 170 !
: DECODERS DECGOERS MAINT 1
1
I 1
[ R S | *PU
lpuc CONT O CONT
’--Q———-DL LINE-INTERFACE-UNIT le »
2 - - e >
3
> T MODEM
2
3
s 2
S .—{ LINE-INTERFACE-UNIT JL >4 S35
1 >
v

PERIPHERAL UNIT CONTROLLER — DATA LINK
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ESS BIPOLAR MODE SELECT 6 10 MODES AND FAULTS TO SCANNER £S5
ESS BIPOLARMODESELECY =~ 6y
! MEN
FG 86
N -
£S5 ENABLE
S er EMABLE/EN 0 oiEC
«YERIFY o yegiFy TR/REC  fed Fo
FCazi \ ADDRESS BUS
1
CONTROL BUS
PUBD 24 . u 38
* INTERFACE
BUs REC DIF
— DATAB
PUBI 24 FC 33 2 G 38 DATA BUS
TR
! 3
8 e
1% SCAMC
T FG 34
L1ty
2
SCABD 16 + 3 . 63
¢ SCABD S ¥ 3]
BUS DRIV SCAM
SCABI 16+ 3 FCIn 643 FG 3
SCABL16 * 3]
) 2
A
~
cPu o
FG
\ 3
B
MA HARDCORE
FG 35
)
cPu
5
\ —
5
.
RAM
£
¢ /3 FROM OPPOSITE CONT  ammm
L]
~
.
.
PROM oM 100
FG 31 FG 74
7 4
.
100 DCBALIY
FG 30 FG 67/ FG 40 + 68
\ e MEN
10 1 11 T J
TO APPLICATION
HARDWARE
DMA
FG 39
x - DENOTES FS REF ERENCE IN 5D T 16 TO DMA OPPOSITE CONTROLLER

® . MAY BE MORE THAN ONE PACK

PERIPHERAL UNIT CONTROLLER
CIRCUIT PACK DIVISION
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PIC — PROGRAMMABLE INTERRUPT CHIP

> CLOCK IN
CLOCK OuT
-
ST MAC MAC SLAVE
cLx s L] cLK
s
PIC K A PROM PROM < > PIC
LOCAL LOCAL
TIMER K RAM RAM < >t TIMER
PARITY PARITY
GEN, [ > mATCHER K > GEN,
CHECK CHECK
FAULTS
——>  PORTS PORTS C;
RELAY
PORT
d FAULTY FAULTY
SUM e sum —F::
¥ i
BUFFERS = BUFFERS

HARDCORE BLOCKS
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ADDRESS
TO SYSTEM

DATA
PUC
SYSTEM
CONTROL

ADDRESS
NOT USED

Issve 1

1982

cLoCK

August,
— FG33 CPU
H “"MASTER"
‘__L__.‘
DATA |ADD ] S
YALID | PAR
<719 DATA CONTROL
1
L
FG35 MATCHER
|
1 DATA CONTROL
DATA |ADD | | __
VALID PAR
<+
1 FG33 CPU
' “SLAVE"
‘—

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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@———— BACKPLANE WIRES

AD?

FROM

CcPU

BUFFER

DATA

©88

DE DER

EPROM
BLOCKS

O

— < 4 - wr 0

|

CONTROL

ICL

FLAG

PROM
FAULT
TO HC

THE PROM BOARD FG 31 DECODES THE UPPER ADDRESS BITS

CLEAR

CLEAR

FAULT

PARITY ‘
CHECKX J

LATCH

T CLOCK

AS A FUNCTION OF BACKPLANE WIRES.

ALL READS.

6-20

CAUTION:

PARITY IS CHECKED ON

FG 31 BOARDS ARE NOT
INTERCHANGEABLE DUE
TO UNIQUE PROGRAM DATA
ENCODED ON EPROM CHIPS.

FG31 PROM BOARD

IF BAD PARITY IS DETECTED A FAULT IS LATCHED.
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PUBY
T et mux BUFFERED PUG BUS
— & REGISTERS  [—=
Ton 16l {1/8, 1/8 CQDE} 16
ENBIN ABDRESS
¢ ENCODER MATCHER
ect
ENABLES 6
1 ENABLE 1 T
FROM ESS 6! ot 6
ARRAY 3 ADDRESS
" DECODER
16 y
INTERNAL AD BUS
9 6 9
‘ SCAM
SCAM AD BUS
ENABLE { AD 8US
¥;"E|srsv ENABLE Mux
058 verey  jg—— ] scam 4
BUFFER SEQUENCER GCDL, NRINTL, NROL, NRIL
Ll
ADDRESS 16 pry 16+2
nus ADORESS 16 v e
CONTROL 2 | & CONTROL
—————————1  BUFFER aD
PARITY ABPFH CODER
GENERATOR
1
COXGOL, COXCIL
»
CONTROL CERAMOL CERAMIL o
SIGNAL AxXcL o
MULTIPLEXOR REGELK o
AND |
WERAM
e o ERAMOL WERAMIL
HWSEL
WEREGOL, WEREGIL o
MULSEL o
GHWFL o
GOPIL GODPOL o
»

SCANNER ANSWER MEMORY CONTROLLER FG 34
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DATA BUS §+1

COXCON
DATA MUXSEL
RXCL | sur
REGCLK
8 CHECK-BIT
SCAM CHECKER
BUF
TRIT . vy 5 ‘ q
oy EX-0R REG | MULX L.l MATCHER
BUF  |—
4x 1026 ‘;’ vy
ASWCH
4 4 4
SCAM
FAULT CODE BUF s lasw
T 4 BASWESSH
ax104 g gl
' ASWIH
CHECK-BIT —1 8 e ———————————
MEMORY r16 8* *
PARITY PARITY ESS PARITY {ESS PAR)
GEN v GEN —>
WEOL g ¥ l
PARITY CPFL
MER PFAA'I‘J'I¥ FAULT >
ABPFH CONTROL REG.
PARITY
GENERATOR orRO
CONTROL
ASWOH
ASWIH HARDWARE HW HWEL
CERRAMOL FAULT FAULT >
TERAMIL ] CONTROL REG
DATA BUS
—————P  Reser
e ] DECODER

(MAINTENANCE AND SELF CHECKING
8—BIT SLICE)



-

Technical Aids Handbook

'

1982

-
i

<UQUST ,

(NOILVYH3dO JISve)
9€ D4 AHOW3IN HIMSNVY HINNVIS
Alldvd L +8 ’ Sn8 vivad ndd
{1 31A8) HIIXQ)
u344ng H344ne
sns viva sngviva {0 31A8) HOIXGI
A L
8
— INVIS—1093UIM
W * INVIS—TINVEIM
u3FIN8 SNE AHOW3W
‘II.I, HIMSNY H3434N8 ” &
1eVISOL | w3aNNvds (91 8 KYIS nw.ﬁqwm IRSLLY S —
INVIS-TINVEID
[ IWVIS-109343M
ﬁ .ﬁ INVIS-TONVYIM
437408 508 AUOWIN
uidane g
gy A 8| Wi waNNas | OT

1

Py

JINVIS-IONYYEID

IWVIS — SNE SSTUOAY AHOWIW |\

ANYIS - 1029

6-27



NOo. 1/1A
Technical Aids Mondbook

| 321

.

UPDATE CHANNEL (DMA)

INTERRUPTS

N

dssvue §
August, 1982

O
DECODER

1HOSTATUS
ENABLE VERIFY
1/0 ENABLE
CONTAOL

DATA BUS
MAINTENANCE

DATA
MATCHER
Ui
MAINTENANCE]

-

l MAINTENANCE
CC ORDERS
——
DATA
B! BUS
JRANSMITTERS RECEIVERS
FAULTS
& o>
- -
|
-1 frl aZe
K<z
w
[ 3
§ DATA ADDRESS CONTROL INTERRUPTS
] C
£
b 4
I/\I
o
= L 3
« 2 ®
8l |
HllH =
. .
L .
2 |2 =
[ [3
-‘. H
L 3
13 1 ]
'
< 4
§
E
.3
wEX <to
] L
: cZu
5
FAULTS
B oUS
TRANSMITTERS RECEIVERS
DATA
\r
CC ORDERS
[ MAINTENANCE
L I

1/0
DECODER

MAINTENANCE
s DATA BUS
> CONTROL

170 ENABLE
ENABLE VERIFY

! vosvatus

HO SYSTEM BUS 1

PUC - I/O UNIT INTERCONNECTION

1O SYSTEM BUS
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X
Ao READMRITE
WR PRIVATE READY DUT
CONTROL PRIVATE »
READY .
CIACUIT PRI ROY IN
To cPU REQUEST HOLD RED DMA DIV
ACKNOWLEDGE | £
BoPFER 0LD ACK 2B ula
=l
FIEHE
HEEE
2PPOSITE
DMA
cLock INPUT
DMA NEG
CONTROLLER -
17 X
owa_ Jowamea]  %°
REQUEST PMAACK f o
REGISTER
RS CONTROLLER |- AROUND
BUFFER
FUNCTION READY
DECODER [ ]
f ﬂ OPPOSITE
ADDRESS MAIL BOX Ll
sus ADDRESS 8 18 - QUTPUT  p=—=p
<+ BUS -t AD 1f Lt REG
BUFFER
X
UPPER BIT
H  ADDRESS @
8
DATA REGISTER | 8
aus DATA
< aus
BUFFER
X MASTER/
SLAVE
REGISTER
DMARST 1

DIRECT MEMORY ACCESS FG 39
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SECTION 7
LINE LINK/TRUNK LINK NETWORK
CONTENTS

LINE LINK NETWORK (LLN)

Line Switch Frame - 4:1 (LSF)
Unit Type 13 (LNOO-15), 10 (LN16-31)

-~ REMREED FERREED
SD/CD-1A326 SD/CD-1A106
J1A081AA J1A028A
TLM-1A326-01 TLM- 1A106
PK-1A028-02 PK-1A028-01

Line Switch Frame - 2:1 (LSF)
Unit Type 13 (LNOO-15), 10 (LN16-31)

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 (LN16-31)

REMREED
SD/CD-1A328
J1AQ75AB
TLM-1A328
PK-1A028-02

FERREED
SD/CD-1A108
J1A029A
TLM-1A108
PK-1A028-01

Line Scanner - 4:1 (LS)
Unit Type 12 (LN0OO-15), 9 (LN16-31)

REMREED
SD/CD-1A326
J1A081AA
TLM-1A326-02
PK-1A027-01

FERREED
SD/CD-1A115
J1A028AD
TLM-1A115
PK-1A027-Al
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Line Scanner - 2:1 (LS)
Unit Type 12 (LNOO-15), 9 (LN16-31)

REMREED FERREED
SD/CD-1A332 SD/CD-1A111
J1A080AB J1A028CA
TLM-1A332 TLM-1A111
PK-1A027-01 PK-1A027-A1

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 Froame (JSF)
Unit Type 15

REMREED FERREED
SD/CD-1A328 SD/CD-1A108
J1AO075AB 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
(2:1 CONCENTRATION}

512-POINT CONCENTRATORS ~—
P FERROD MATRIX o-7
1 )1 ITIITIITTITT
ISRANENNENEENARS BUS REC
T
afs|s|7]a]sle]|7
1 LINE SCANNER
CONTROL
FOR
1024
Femeem et o2 o 21 SCANPOINTS
I IEEEEEINERNSEl
ISEEEEINEE R
i ~ T
1 \—BAY 0—/\—BAY | —/] BUFFER REGISTER
1 CONTROLLER ND
i LOGIC TRANSL ATOR
i
: conc:rg;nons— CONTROL PANEL
L ~
i
1
1
1 4 5 6 7 a 5 6 7
' [
o t 2 3 ) ! 2 3
\ l l A
——— PATH RELAYS PATH RELAYS
PULSER PULSER
ORDER AND PULSE ORDER AND PULSE
STEERING RELAYS STEERING RELAYS
FUSE PANEL POWER DISTRIBUTION
ol
BaAY O o BAY §
SWITCH NUMBER SWITCH INPUT
NUMBER

FERRODS FOR
CONCENTRATOR ©

B SHADED PAIRS OF FERRODS
ARE SCANNED SIMULTANEOUSLY

l {o-n I {0-7} l (0-7) ' (0-3) ,
H/M B8AY CONC SW NO. | 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 to 1 Concentration (Ferreed)
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LIiNE SWITCHING FRAME
(4:) CONCENTRATION)

SERVES 1024 CUSTOMER LINES ———————=
—— HOME e ol j—_ LINE MaTE
SWITCHING FRAME SWITCHING FRAME
512-POINT 512~POINT
™" FERROD mmux"l I"annoo MATRIX ]
T H 1 1 % ; {
S PERIPHERAL HH
jt-:‘::‘::": UNIT BUS SH8
" w w M
¥ ! H TERM. STRIPS w i i
f i F S FHH
spgsaggusgynily ® T
o [imemy [Rws
| FERROD _|
CONTROL
SPARE
T
s sl FERREED 4 |5]|6]|7
CONTROL
-
LIKE FERROOS 4 2
AN 3 ]
3
w @
AR : :
S X g 2 FERREED e
7N [ 1=]1:] STl s
AN 3 w | I
~ : I =
7 § » PULSER "
2 3 t w
2\ EINEIRR 4 3
% 2 DIAGNOSTIC 3
M' (12 ﬂs[oa[og CONTROL
m I 2 l ] 3 |os o7
o123 SPARE oj1lz2]3
x
I=}
I
z FUSE
£
z PANEL
[
o
z
[=]
3
: ————BAY o————-{-——smr | —=] BaY 2
o
SWITCH NUMBER STAGE 0
51:%61"' NOTE: EACH FERROD SCANNER IS DIVIDED INTO 8 AREAS

NUMAER {0-7) NUMBERED TO AGREE WITH THE LINE CONCENTRATOR
SWITCHES TO WHICH THE LINE FERRODS ARE WIRED.

8 SHADED PAIRS OF FERRODS ARE
SCANNED SIMULTANEQUSLY

l t0,2) [ (-7 [ (0-3) I (00-15)
BAY CONC SW NO W INPUT

FERROD DESIENATION l I l l I
i

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 S¥W
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

lJUNCTOR SW FRAME | LINE SW FRAME lIlLINE SW FRAME ’
J1A079A

JTAO80A JTAOB0A
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

JUNCTOR sW
CKT 2

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 1

SCANNER CKT 0

SCANNER CKT 1

SCANNER CKT 2

JUNCTOR SsW
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

J1AQ79A

NETWORK ARRANGEMENT OF 3 TO 1 LLN

J1A080A

JTAQ80A

J1A080A

1024 PATHS
WITH ACCESS
TO 3072
SUBSCRIBER
LINES
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v/
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 $W (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 $W
CKT 0 CKT 2
JUNCTOR SW (4:1 LCR) (4:1 LCR)
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
J1A079A J1A8TA J1AG8TA
1024 PATHS
NETHORK ARRANGEMENT OF 4 TO 1 LLN 1024 PATHS
TO 4096
SUBSCRIBER
LINES
BUS UNIT BUS UNIT BUS URIT BUS UNIT
JUNCTOR. SW SCANNER CKT 1 ||| SCANNER KT 3 ||| SCANNER CKT 5
CKT 3
LINE SW LINE SW LINE SW
CKT 1 CKT 3 CKT 5
(4:1 LCR) (41 LCR) (4:1 LCR)
JUNCCKTTO'; W (1024 LINES) (1024 LINES) (1024 LINES)
SCANNER CKT 0 ||| SCANNER CKT 2 ||| SCANNER CKT 4
JUNCTOR SW
CKT 1
LINE SW LINE SW LINE SW
CKT o CKT 2 CKT 4
(4:1 LCR) (4:1 LCR) (4:1 LCR)
JUNCTOR W
CKT 0 (1024 LINES) (1024 LINES) (1024 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 |
J1A079A JIAOB1A J1A081A J1AG81A
1024 PATHS
NETWORK ARRANGEMENT 6 TO 1 LLN  WITH ACCESS
TO 6144
SUBSCRIBER
LINES

3
[
"]
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FRAME EQUIPMENT TO UNIT EQUIPMENT
SECOND TWO DIGITS OF FRAME
EQUIPMENT LOCATION AND UNIT EQUIPMENT LOCATION
53 N
— 18 —’1 VI
¢
BUS UNIT BUSO& 1
02
S S
CONTROLLER UNIT 3
3 T @) l 3) SW CKT 3
. 15- GRIDS
0~
0 ]
i | —53h O | ¢ J
CONTROLLER UNIT 2
SW
? I 2) I (3) CKT 2
15-p—  GRIDS
10~
- (0 M
80 l l 03? : l P
CONTROLLER UNIT 1 T
Tl
SW CKT 1
3 15 (2) I (3) cKT
~b——————— GRID
10-
54 I 0) ' M
- l 03; <
CONTROLLER UNIT 0
37- | I SW CKT
@ 1 @ " 0
54 GRIDS
10- l (0) m
POWER CIRCUITS
‘ BASE COVER —l
AN /
FIRST TWO DIGITS OF

UNIT EQUIPMENT LOCATION

FIRST TWO DIGITS OF
FRAME EQUIPMENT LOCATION
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4:1 LSC SHARED OR CRITICAL CIRCUIT PACKS

CIRCUIT
PACK NAME FUNCTION LOCATION

FC137 Input Line | Selects the input level (0-15) with the 02-23
Selector 0P10-0P13 or 1P18-1P111 P-leads on all orders Fs7
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}.

FC137 Selects the input ievel (0D-15) with the 02-25
0P20-0P23 or 1P28-1P211 P-leads on all orders FS7
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).

FC137 Selects the input level (0-15) with the 02-27
0P10-0P13 or 1P18-1P111 P-leads on all orders Fs7
that open the cut-offs in concentrators 0-3;
orders 1 or 4 {normal from controller 0) and
orders 9 or 12 (crossfire from controllier 1).

FC137 Selects the input level (0-15) with the 02-29
0P20-0P23 or 1P28-1P211 P-leads on all orders Fs7

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 1).

FC137 Selects the input level (0-15) with the 06-40
1P10-1P13 or OP18-0P111 P-leads on all orders FS7

that close the cut-offs in concentrators 8-11;
orders 5 or 7 {normal from controller 1) dnd
orders 13 or 15 {crossfire from controller 0).

FC137 Selects the input level (0-15) with the 06-42
1P20~1P23 or 0P28-0P211 P-leads on all orders FS7
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).

FC137 Selects the input level (0-15) with the 06-44
1P10-1P13 or 0OP18-0P111 P-leads on ail orders Fs7
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).

FC137 Selects the input Tevel-(0-15) with the - 06-46
1P20-1P23 or 0P28-0P211 P-leads on all orders FS7
that open the cut-offs in concentrators 12-15;
orders 1 or 4 (normal from controller 1) and
orders 9 or 12 {crossfire from controiler 0).

FC134 |Diagnostic | Provides certain inhibit and mode control 02-59
Control functions to controllers during diagnostics.

Circuit Works in conjunction with other packs. Uses Fs1o
power supply from both controllers.

FC133 |{Test Point | Contains test point and quarantine relays; 02-63
Access reflects F, S, and T points to master scanner
Circuit for both controllers. Uses power supply from FS10
both controllers.

REFERENCE - SD1A326
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CONTROLLER
CIRCUIT LOCATION
PACK NAME FUNCTION
° 1
FB292 +3v DC-DC Converts +24v to +3v to supply CP's FA774, |02-03 | 02-13
Converter FA772, FA773, FC130, and FB497 or FB297. FS12
FA774 Three 4-bit |Converts P.U. address %its 0-11 from bus 02-04 | 02-14
Registers 0 or 1 to the group 1 and half of the group FS2
2 P-leads.
FA774 Converts P.U. address bits 12-23 from bus 02-05 | 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 0 or 1 to the (0 or 1)il or (0 or 1)M leads, F$2
and Transla- | the group 4 P-leads and the order group 7
tion Circuits|leads.
FA773 Controller Processes enable, enable verify, controller |02-07 | 02-18
Logic and reset (bit 36), group check and other func- £sa
Group Check {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
Driver Ckt. |translator lead groups. Prevents the asso- Fo3
ciated controller from accessing the mate
concentrators unless 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'sj02-09 | 02-20
Bus Driver to the +24v levels recuired 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 open or close remanent Fs6
reed contacts.
FB287 | Order Selects the order nodes with the OR1-OR7 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
leads and the P24-P27 P-leads for concen-
trators 4-7 (in controller 0) or concentra- Fs7
tors 12-15 (in controlier 1). Used on home
orders.,
FB287 Selects the order nodes with the OR9-0R15 |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.
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4:1 LSC CONTROLLER PACKS (CONT'D)

CONTROLLER
CIRCUIT
PACK NAME FUNCTION LOCATION
0 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 thc FC139 pack. Used on
home orders.
FB286 Develops the nodes for the stage 0 and 1 02-41 | 06-58
switches in the maie concentrators with the
P312-P315 P-leads and the A48-A4ll concen- FS7

trator pair leads from the FC139 pack. Used
on crossfire orders.

FC438 Mate Access | Selects the output level with the 0P20-0P23 (02-32
and Release | P-leads and provides pulse steering with the

Path OOR1-00R7 order group leads far concentrators Fs7
Selector 0 to 3. Used on home orders to controller Q.
FCA38 Selects the output ievel with the OP10-0P13 {02-34

P-leads and provides pulsa steering with the
00R1-00R7 order group leads far concentrators
4 to 7. Used on home orders to controller 0.

FS7

FC438 Selects the output level with the 0P28-0P211 |02-36
P-leads and provides pulse steering with the FS7

0QOR9-00R15 order group lzads for concentra-
tors 8-11 on controller O crossfire orders.

FC438 Selects the output ievel with the 0P18-0P111 |02-38
P-leads and provides pulse steering with the
00R9-00R15 order group lcads 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 puise steering with the FS7
10R1-10R7 order group leads for concentrators
8-11 on controller 1 home orders.

FC438 Selects the output Tevel 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 hcme orders.

FC438 Selects the output level with the 1P28-1P211 06-53
P-leads and provides puise steering with the FS7
10R9-10R15 order group leads for concentra-
tors 0-3 on controlier 1 crossfire orders.

FC438 Selects the output ievel! with the 1P18-1P111 06-55
P-Teads and provides pu!se steering with the Fs7
10R9-10R15 order group Teads 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-icads; selects the
and Group concentrator pair {0-3) home or 0-3 mate) with Fs7
Selector the P40-P43 or P44-P48 I'-leads; selects on of
the test leads (P3:A-P34A) with the P30-P33
P-leads and the OR3 order group lead on test
orders.

REFERENCE - SD1A326
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UNESCANNERCONTRbLLERPACKS(&1ANDJﬂ)

CONTROLLER
CIRCUIT
PACK NAME FUNCTION LOCATION
- ) 0 1
FB292 +3v DC-DC Converts +24 to +3v to supply CP's | 0*-03 | 0*-20
Converter FA777 or FA775, 8288, FB289, FS6 2:1
FC330 and FC135. FS18 4:1
FC135 Scanner Accepts the readout matrix bits 0*-05 | Q*-22
Detection 0-15 from the even rows (associated .
Circuit with the even LSC in 2:1) in FS5 2'}1
concentrators 0 to 15. FS17 4:
FC135 Scanner Accepts the readout matrix bits 0*-07 | 0*-24
Detection 0-15 from the odd rows (associated FS5  2:1
Circuit with the odd LSC in 2:1} in FS17 d'l
concentrators 0 to 15. .
FA777 Scanner Translates P.U. bus bits 0-15 to 0*-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) Transiator Accepts bit 16 to generate the
test order functions.
FC330 Interrogate | Selects one of the 16 scanner rows | 0*-09 | 0*-26
Matrix to be interrogated in concentrators| pg3 2:1
0 to 3. FS15 4:1
FC330 Selects one of the 16 scanner rows | 0*-10 I 0*-27
to be interrogated in concentrators FS3 2:1
4dto7 FS15 4:1
FC330 Selects one of the 16 scanner rows | 0*-14 | 0*31
to be interrogated in concentrators FS3 2:1
8 to 11. FS15 4:1
FC330 Selects one of the 16 scanner rows | 0*-15 l 0*-32
to be interrogated in concentrators FS3 2:1
12 to 15. FS15 4:1
FB288 Interrogate | Drives the interrogate current for | 0*-12 | 0*-29
Current 1 out of 4 rows selected in a con-
Drivers centrator; Checks that exactly one FS§3 2:1
of these four are selected to help FS15 4:1
generates the ASKWS.
FB289 Scanner Provides enable timing and scanner | g*-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.

* 02-xx in SD1A332 (2:1 line scanner), 06-xx in SD1A326 (4:1 line scanner)

7-16
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TSC SHARED or CRITICAL CIRCUIT PACKS

CIRCUIT
PACK 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 FA772 packs.

FB294 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 control-

Ter 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 Fs7
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 level}Selects output levels (from stage 1) 15-35

selector for grids 0-1 with the group 2 and 4 FS7
P-leads from controtler 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-Teads from controller 0 or 1 FA772's.

FC134 diagnostic |Provides certain inhibit and mode 15-59
control control functions to controllers during | psy;
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 |[Fgqg
circuit master scanner for both controllers.

Uses power supply from both controllers.

REFERENCE - SD1A327
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CONTROLLER

c:,':%‘;'(” NAME FUNCTION LOCATION

0 1

FB292 | +3v DC-DC | Converts +24v to +3v to supply CP's 15:93115-18
Converter FA772, FA773, 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

FA772 circuits Translates P.U. bus bits 8-15, 20-21, 15-05 | 15-20

and 24-25 to group 3 and 4 "P-leads". FS2 1SC, JSC

FA772 Translates P.U. bus bits 26-35 to group 15-06 | 15-21

5 "P-leads", order group leads, and
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.

FC130 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- 1
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

qg contacts. FS6 TSC, JSC
A T
Fi FCG detector | Connects FCG detector or test vertical 15-11 {15-26
JSC and test to the FA773 according to the order
only | vertical Teads from the FA772's. FS13 Jsc
circuit

REFERENCES -

SD1A327 TSC
SD1A328 JSC
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JSC SHARED or CRITICAL CIPCUIT PACKS

vl NAME FUNCTION LOCATION

FB293 junctor 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 FA772
packs in controller O 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 FA772
padks in controllers 0 or 1.

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

selector" with OP31-0P34 and QOR3 leads (this Fs7

portion not shared). Also selects in-
put levels for grids 0-1 with group 1
P-leads from controller O or 1 FA772's.

FC131 . Selects 1 of 4 test order functions 15-42
with 1P31-1P34 and 10R3 leads (this 57
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 level | Selects output levels for grid 0 with 15-35

selector the group 2 P-Teads from the FA772's
in controliers 0 or 1. FS7
FC132 Selects output levels for grid 1 with 15-37
the group 4 P-leads from the FA772's FS7

in controllers O or 1.

FC132 'Selects output levels for grid 2 with 15-44
the group 2 P-leads from the FA772's Fs7
in controllers 0 or 1.

FC132 Selects output levels for grid 3 with 15-46
the group 4 P-leads from the FA772's

in controllers 0 or 1. Fs7
FC134 diagnostic Provides certain inhibit and mode 15-59
control control functions to controliers 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 FS14
circuit master scanner for both controllers.

Uses power supply from both controllers.

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 BL2W LSF1 0
oop ~102 OR1W -306 LSC 0
OON ~002 OR2W LSC 0
oop =103 GR1W 80-16-304 LSFO 0
OON ~003 GR2W LSFO 0
- -104 BR1W - -
- -004 BR2W - -
11p -105 BL1W 80-31~307 LSF1 0
11N -005 BL2W LSF1 0
11p ~106 OR1W ~305 LSC 0
11N -006 OR2W LSC 0
11P ~107 GRIW =303 LSFO 0
1IN -007 GR2W LSFO 0
- =108 BR1W - -
- -008 BR2W - -

ENABLE - INPUT PIN COLOR SYNC POINT CKT CPD
10p 80-35-101 BL1W 80-16-307 LSF1 1
10N -001 BL2W LSF1 1
10p -102 OR1W -305 LSC 1
10N -002 OR2W LSC 1
10p -103 GR1W 80-16-303 LSFO 1
10N -003 GR2W LSFoO 1
- -104 BRIW - -
- -004 BR2W - -
01p -105 BL1W 80-31-308 LSF1 1
01N -005 BL2W LSF1 1
01p -106 ORIW -306 LSC 1
01N -006 OR2W LSC 1
01P -107 GR1W 80-31-304 LSFO 1
O1IN -007 GR2W LSFO 1
- -108 BR1W - -
- -008 BR2W - -
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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
00N -001 BL2W LSC1 0
00P -102 OR1W -306 LSF1 0
00N -002 OR2W LSF1 0
oop -103 GR1W -304 LSCO 0
OON -003 GR2W Lsco 0
0oP -104 BR1W 80-16-302 LSFO 0
OON -004 BR2W LSFO 0
11P -105 BL1W 80-31-307 LSC1 0
11N -005 BLZW LSC1 0
11P -106 OR1W -305 LSF1 0
11N -006 OR2W LSF1 0
11P -107 GR1W ~-303 LSCO 0
11N -007 GR2W LSCo 0
11pP -108 BR1W 80-31-301 LSFO 0
1IN -008 BR2W LSFO 0

ENABLE INPUT PIN COLOR SYNC POINT CKT CPD

10P 80-35-101 BL1W 80-16-307 Lscr 1
10N -001 BL2W ‘ Lsc1 1
10P -102 ORIN -305 LSF1 1
10N -002 OR2W LSF1 1
op -103 GR1W -303 ksco 1
10N -003 GR2W LSCo 1
10p -104 BR1W 80-16-301 LSFO 1
10N -004 BR2W LSFO 1
.01 -105 BLIW 80-31-308 LsCt 1
O1N -005 BL2W Lsc1 1
owp -106 OR1W -306 LSF1 1
01N -006 OR2YW LSF1 1
01P -107 GR1W -304 Lsco 1
O1IN -007 GR2W Lsco 1
01p -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

00P 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
< 0oP -313 OR1W -306 2 0
OON =213 OR2W 2 0
\\ 10p ~314 OR1MW -305 2 1
10N ~214 OR2W 2 1
2 0op -315 GR1W -304 1 0
- 00N ~215 GR2W 1 0
S 10pP -316 GR1W =303 1 1
10N ~216 GR2W 1 1
0oP -317 BR1W =302 0 0
OON <217 BR2W 0 0
10P -318 BR1W ~301 0 1
10N -218 BR2W 0 1
NP
\V N
L5
ENABLE INPUT PIN COLOR SYNC POINT CKT CPD
01p 80-31-311 BL1W 80-31-308 3 1
OIN -211 BL2W 3 1
11pP -312 BLIW -307 3 0
11N -212 BL2W 3 0
01pP -313 OR1W -306 2 1
O1N -213 OR2W 2 1
—_ 11pP -314 OR1W -305 2 0
1IN -214 OR2W 2 0
= o1pP =315 GR1W -304 1 1
2 Q1IN -215 GR2W 1 1
> 11p -316 GRIW -303 1 0
~ 11N -216 GR2W 1 0
o1p =317 BR1W ~302 0 1
OIN -217 BR2W 0 1
11p -318 BR1W -301 0 0
1IN -218 BR2W 0 0
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RELATED INPUT MESSAGES - NETWORK FRAMES

FAB-MB- aa b cc de fgh i.
REMOVES SPECIFIED LINKS FROM SERVICE.

FAB-RESTORE- aa b cc de fgh i.
RETURNS SPECIFIED LINKS TO SERVICE.

FAB-SET- aa bb c d e f gg h i.
SETS A PARTIAL PATH IN ANY NETWORK
FRAME. LINKS IN PATH MUST HAVE BEEN
BUSIED USING FAB-MB MESSAGES.
FAB-STATUS- aa bccde fghi.
DETERMINES PRESENT CONDITION OF LINK
OR SWITCH SPECIFIED.
NET-DGN- aaa bb c d e.
REQUESTS DIAGNOSTIC, QUARANTINING, OR
RESTORAL OF THE SIGNAL DISTRIBUTOR OR
NETWORK CONTROLLER SPECIFIED.
NET-ONE- aaa bb ¢ d e 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 d e 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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STAGE 0 SWITCH

STAGE 1 LEVEL

STAGE 1 SWITCH

HOME CONCENTRATORS
MATE CONCENTRATORS

#RO not used
#Rr1 close stage
oR2 close stage

#R3 test

4:1

nononn

[ I I ]

(20
(20
(21
(21

(08
(09
(10
(11

(12
(13
(14
(15

LSF

or 22)

or 22)

or 23)

or 23)

and
and
and
and

and
and
and
and

#R4 open stage O, open cutoffs
oR5 close stage 0 and 1, close cutoffs
6 not used
oR7 open stage O, close cutoffs

CONCENTRATOR

STAGE 0 LEVEL

oL

0
1
2
3
4
5
6
7

LA A N B ]

(00

(02
(03
(00
o1
(02
03
(00
(01
(02
(03
(00
(o1
(02
(03

24
25
26
27
24
25
26
27

and
and
and
and
and
and
and
and

and 04
and 04
and 04
and 04
and 05
and 05
and 05
and 05
and 06
and 06
and 06
and 06
and 07
and 07
and 07
and 07

(20
(20
(20
(20
(22
(22
(22
(22

and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

or
or
or
or

or
or
or
or

28 (controller
29 (controller

or
or
or

and (16
and (18
and (16
and (18

21)
21)
21)
21)

21)
21)
21)
35)

0),
0),
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m COUNTING
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0 o 23
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009 a oo
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08 EVEL
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0 0 05
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=
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296D TYPE REMREED SWITCH

(T)<:::) R)

a

a 0O

a o
w840

gDDDDDD

OO0cocoOooOoo0oDoaoao

205

O00~O0

:

301

O
O

TERMINAL : /
COUNTING

VERTICAL

_J LEVEL O
 LEVEL7

TERMINAL
COUNTING
HORIZONTAL

\ LEVEL 7

UPPER (0DD)
—— SWITCH
LEYELS 0-7

FRONY SIDE

NOTE: COUNTING IS
FROM LEFT TO RIGHT
ON FRONT

LOWER (EVEN)
SWITCH
LEVELS 0-7

00 Jievero

THE 296D TYPE REMREED SWITCHES REPLACED THE 2968 TYPE

REMREED SWITCHES WHICH WERE USED IN THE EARLY 1A ESS
NETWORKS USING 10A 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.
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REMREED SWITCH PACKAGE TYPE 296D — (FRONT VIEW)
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STRAPPING 296D FCR LOOP START, GROUND START,
AND NO-TEST VERTICAL

(i?—r

rﬂ -— GND l o l—— BATY

— BT |g|—a
A lf:
o D—]——GND |D —7
| el
I L0 i
— BATT
BBy
STRAPPING FOR LOOP-START
FIGURE A
(ol —r+
r[j [j_: -~ GND | 2 I
: L2 | | a l — A
o — BATT
Ll: —l l — BATT
—l —= GND
: Lo I' ' ~—— A
= D—I_BATTISI_T
H

STRAPPING FOR GROUND.START

FIGURE B
r -Dﬂ'/_ oo lﬁiﬂl“' FOR STRAPPING NO-TEST
| "Du__,mcl—‘ VERTICAL CONNECTION ON
- —_

T e TOIT™T 128 OR 138 CONCENTRATOR

| lol—a GRID USING 23A APPARATUS

O O, —BATT|o |

L o, —t UNIT, SEE SDIA325 (2:1
LSF) OR SD1A326 (4:1 LSF).

TR SRS ) 36 (4:1 LSF)

FIGURE C
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BAT.
READOUT
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EQUIPMENT END

\ (FRONT)
LOOP —START

/
)

®
@

~
3

”

"]

»n

o |4

S—

STRAPPING
IS SHOWN

@9

&%

TYPE 2
LINE FERROD

TYPE 1854
CONTACT
PROTECTION
NETWORKS

TYPE |
LINE FERROD

' MOUNTING
CATCH

8 7 6
i€ 15 14
L

Il

INT

READOUT

I WIRING END
(BACK)

* NO.4 WIRE ROD IS CUT BETWEEN THE FRONT AND BACK FERROD UNIT

Wiring Arrangement of Type 1B Ferrod Sensor Assembly
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SUPF

82 NTB2 L-T pe

MLHG TERM # TGN TROUBLE IN L - J PATH

N 7
571-1725 Xp3 13

23 923 91, PR17-919-137-71p 09 3 79, *
LEN l_ LINE JNN
STG O SW ST6 1 QUT LV
STG B INP LV STG 1 INP LV
STG 0 OUT LV STG 1 SW
STG 1 SW STG 0 OUT LV
STG 1 INP LV STG 0 INP LV

s76 1 ouT Lv- L'STG 0 Sw

03 21 02,
TNN

Issue 1
August, 1982

/TROUBLE INT - J PATH

/P 621-161-116-614 03 21 64 *

PATH TRUNK JNN
STG 0 SW ST6 1 OUT LV
STG 0 INP LV STG 1 INP LV
STG 0 OUT LV ST6 1 SW
STG 1 SW- STG 0 OUT LV
ST6 1 INP LV STG 0 INP LV
ST6 1 0uT Lv! L-STG 0 SW
SUPF TJSF TSF TOF CDPR
% % —% *
! 0
i
1y, € B L, A R |
! I" N La) x " Lad
! C 1]
/ -a8v' ¥
MOF LSF LasF JGF TISF TSF TOF . AUD RING TRK
¥—¥ —% i Ko =
/
0 0 1 ' 10 10
Py B el e, 8 Ay LR
- I N LA n [ad [a) LA N £al
co =

[%_—'_:1 LINE FER
-48v

CALL PROGRAM
e

PIDENT NMFL

METHOD OF PERFORMIN

ROD

*ESTABLISH NTWK PATH

(REMOVE LINE FERROD)
*CLOSE TRUNK CUT THROUGHS
*SCAN TRUNK FERROD

FERROD SHOULD SATURATE v T

=0 (CLOSED PATH)

-48v

]=1 (OPEN PATH)

*OPEN TRUNK CUT THROUGHS
*CONNECT LINE FERROD
*SCAN LINE FERROD

=1_(ON_HOOK)

0K

[=0 (oFF HooK)

*PRINT NTO2 SUPF

*SCORE NTWK SWITCH
FAILURE COUNTERS

*REQUEST TRK MTCE

G 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.

In theory
In fact, many

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

ESS machine.

Y. .4AA
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SUPF (cont'd)

POSSIBLE CAUSES OF 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 suparvisory 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 (~ 4800-5200.) and a CDPR or RA trunk {~ 2700s2). LEN to CDPR path.

MEANS OF REDUCING FAILURES

1. Application of cable tone to a line only with the coils removed.

2. Close surveillance 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 J6F TSF TOF  RINGING TRK
— LSl: ¥LasrX J6F XTJSFX S arh
0 1 0 1 10 1 0
(P, B L C0 I S B Ay R 1
o l 0 FERROD SHOULD SATURATE | S
3 LINE FERROD
ﬁv -48v f
AC RINGING FROM RT PLT ~~ ¥

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

Defective switches or ringing trunks.

Open cross connect on MOF.

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

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

LN S R

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
MDF LSF LJSF JGF TISE TSE 'IEE TTRUNK
B e e e %% Ko |
( o1 0 1 1 0 10
i J J,L B A N
e e S i ko
i
+ teo XF SWITCH
gt LINE FERROD c £CG FERROD
A B -agv. ¥
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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 1ine. However, the trunk unit is
associated with the test since the crosspoints 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 controlled by the other controller. By removing

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

POSSIBLE CAUSES OF TROUBLE

Cross connect touching on TDF.

JGF crosses in plugs or jacks.

Defective switches (closed trunk cutoff).
Stuck "F" switches.

Defective trunk unfts

oo —

MEANS OF REDUCING FAILURES

1. Logging all failures to identify patterns early.
2. Use "MNO2 MISC" messages on mtce TTY to identify trunks associated with
transient FCG failures.

FSCN iNT 00 = CONTR 0 01 = CONTR 1
45 NNT@ FSCN 11 = CONTR O 10 = CONTR 1
uTsD 1
811 o9 M 1 ﬂ¢9 g1g19891
cpp R _| BUSY/IDLE WORD
CPD ROW = CONTROLLER QUAR
CPD coL = CONTROLLER ROUTE TROUBLE
CPD 1 = FAULT RECOGN IN PROGRESS FOR FRAME
TRANSLATOR = MTCE HAS BEEN REMOVED FROM FRAME
C NNER ASW EXPECTED (SHOULD =
0 = VERIFY NOT EXPECTED, 1 = VERIFY EXPECTED
pR@RI 712 - 50
OCTAL ORDER 001 111 001 010 ;Eih 6;“8
L [:-RELAY - 01=B  00=A
CKT # 00=A
VERTICAL FILE
———HMP - 1 (14 + 1 = HMP 15)
BAY
0 = OPERATE, 1 = RELEASE MUT 18, 20, 22, 24

D880 9pae 9012 9199 2101 1090 BA0R P0PP 18,
BITS ON PU ADDR BUS

FSCN failures indicate that the signal distributor either failed to see a
MLR (magnetic latching relay) operate or release.
FSCN ExT

18 NN1@ FSCN
uTsD 9

PRT P10 P 1 PRT 1 11D 1 2P POP D
SEE BREAKDOWN ABOYE

2Pp02513
OCTAL QRDER 010 01 0061 0,11
3or 7 NOT USED
EXTERNAL PT CONVERT TO DECIMAL = 82
= ADD 128
0= OPERATE, 1 = RELEASE MUT 18, 27, 24, 29

2000 2000 9901 1988 9110 PB1P 2000 PARY AP18
N~ BITS ON PU ADDR BUS
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FSCN ssp
P#5 NN1@ FSCN
SSD 996
PITPITPLORPR 1 1Ip 1 PP IR P
SEE BREAKDOWN ABOVE

POP09220)
OCTAL ORDER 000 010 010 0,00
0= OPERATE] T I - L e
1 = RELEASE QUADRAT
HALF CMT 24, 26

D200 popp 9pe1 ep1 9191 pppp P1PP PPRP 9199
\~BITS ON PU ADDR BUS

RVFY
26 NN1@ RVFY
LISH p21
NI 121101000 0100100 0pP 1
BREAKDOWN ON PREVIOUS PAGE
26035617
l_Lsre 1LY
STG 1 SW
STG 0 LV
STG 0 SW
GRID
N/A
ORDER
J890 1919 1219 919 9119 1900 0919 8919 P1pp,
\—BITS ON PY ADDR BUS
26 NTIB L&J RVFY @2 226 -
2 poYy 571-1747 /xw\s \w
LEN MLHG TERM # INN
or MJ
MDF JGF TOF  TRUNK
_ L LISF _TISF TSF ki
~— -f ¥ .y x el Y N x
I 01 0 1 0 0
|
cdod e e Ay B el JyCy B oA, LR
]
T +co ( %F SWITCH
G—h LINE FERROD ' °VLO OR VL1 RELAY
I
P START
¥ ! -48v Iw} R7.0 OR R7.1 RESISTOR %0
3
T ¥veo or va1 recay GROUND START

R8.0 OR R8.1 RESISTOR (R PATH ONLY)
METHOD OF PERFORMING TEST

When an ESS line disconnects, a test is made to verify that the Tine 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.
Translations incorrect or line ferrod wiring incorrect.

Tip ground from a blown coil on MDF or T-T cross.

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

W A -~

MEANS OF REDUCING FAILURES

1. Check ALIT printout every morning to pick up failures from previous night's
automatic line insulation tests.
2. Periodically check the RVFY printouts for failure patterns to one particular JSF.
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PX TRK, ORIG = CDPR
TDF TERM = RING
MDF JGF F TSF
_ LSF Lask X xms ‘ A o
0 o 1 0 1 0
R
P By Oyl LVELINVINL BENNILEIE. O L L oY
—1 1., . PX F
v €0 * PROBLEM SHOULD BE IN THIS AREA DT
LINE FERROD SINCE THIS T & R FABRIC HAS BEEN
» -48v PREVIOUSLY CHECKED BY THE FCG TEST.

—
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. This test looks for the presence of a positive foreign potential i
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.

n ex-

2. Investigating each PX that is received.
LLR
MOF J6F TOF RINGING TRK
F TSF bt ————
— . LSE ¥LJSFX = "(TJS « ‘ y o
0 1 0 1 1 0 1 0
L, A B L, C Jd J ,C B LIV R
] In K * ral N (Al [ ™
co % PROBLEM SHOULD BE IN THIS AREA SC2 FERROD
0
LINE FERROD SINCE THIS T & R FABRIC HAS BEEN
= _48vy PREVIQUSLY CHECKED BY THE FCG TEST.

————t

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 (COPR
MDF LSF Lysf J6F  TusF TSF TOF (COPR)
' Y Yool ¥—’—Te %
o 1 0 1 10 1 0

leAx B L9 VNI BT SV DR .38 I

Lo TP‘=‘=

= LINE FERROD -4y

| -48v

TIP PARTY HAS 10005 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 DIGITS 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.
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NETWORK CONNECTION (VIA NO-TEST VERTICAL)
TO BALANCE TERMINATION FOR JUNCTOR CKT. DIAG.
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TYPE IC ASSEMBLY TYPE D ASSEMBLY
CONTAINS 2 CONTAINS 2
TYPE 3 FERRODS TYPE 4 FERRODS
(JUNCTOR) { TRUNK)
-
5
8
£k 2 za 2
z o © T -
l 1 l l 1 l EQUIPMENT END
| 1 L1

P11 L 11 (FRONT)
18 9

—
1] 4 3 i2 ] 10
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16 16 14 13 12 1l I CaTcH
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RING ———— ——vf

WIRING END
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TIP  ————]
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READOUT

Wiring Arrangements of Type 1C or 1D Ferrod Assembly
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0)

TLTP
TRUNK AND LINE TEST
J6A001A

UNIT TYPE 8 (MEMBER NUMBER

SD-6A005
CD-6A005
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0)

STTP
SUPPLEMENTARY TRUNK TEST
J1A042C

UNIT TYPE 8 (MEMBER NUMBER >0)

SD-1A256
CD-1A256
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MNTTP
MANUAL TRUNK TEST POSITION
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UNIT TYPE 8 (Member Number >0)
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OPERATION OF CPD POINTS

TNN ON ACCESS TRUNK (1 - 3)
PRIOR TO 1E6, 1AE6

Keys: ST, 0P
TT Dial: A, B, C, D, START

1E6, 1AE6 AND LATER

Keys: TST, TRK/TNN
TT Dial: *, A, B, C, D, #

(R) (B) (C) (D)

CPD ACCESS CKT
POINT  RELAY | TRUNK GROUP | SD PT | OP/REL
0 A 1-3 9 0 0-9
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 9 8 0-9
9 K 1-3 9 9 0-9
10 L 1-23 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 0-9
14 P 1-3 8 4 0-9
15 Q 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 (1E6/1AE6)

TOP 231-050-007 (MTTP, 1E7/1AE7)
TOP 231-050-008 (STTP, 1E7/1AF7)
TOP 231-050-009 (TLTP, 1E7/1AE7)

10-2
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RINGING & TONE PLANT
LEAD FUNCTIONS

eho | prerg FUNCTION

ART AUDIBLE RINGING TONE

AR? z o

AR3 " wo

AR30 | PRECEDENCE AUD RING TONE, 30 IPM
BT1 BT BUSY TONE, CONTINUOUS

BT3 [ BT60 BUSY TONE, 60 IPM

BT4 | BTI20 | BUSY TONE, 120 IPM

HT1 HT HIGH TONE, CONTINUOUS

HT2 | HT120 | HIGH TONE, 120 IPM

HT3 | HT60 HIGH TONE, 60 IPM

MT1 CALL WAITING TONE

MT2 BUSY VERIFICATION TONE

PT PREEMPT TONE

ROH RECEIVER OFF HOOK, PERMANENT SIG
SARI SIMULATED AUDIBLE RINGING

SAR2 " " "

SAR3 " " "

m DIAL TONE

REFERENCES - J87801A
J86834A
SD81737
SD1A218

812A RINGING & TONE
808A RINGING & TONE
812A

TONE OR REC ANN CKT

190-5
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SECTION 12
NO. 1 ESS PROCESSOR

CONTENTS
SUBJECT PAGE
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 call 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. 0O = CCO active, 1 = CC1 active
PBO, CBO - 1 = active CC sends on both busses

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

PBT, CBT - 1 = standby bus is not used

0L3 - 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 ] Rec Send | Rec
0 0 0 0 0 1 1
0 1 0 1 1 0 0
1 0 0 0 0 X 0
1 1 0 1 1 X 1
0 0 1 0&1 0 X 1
0 1 1 0&1 1 X 0
1 0 1 0&1 0 X 0
1 1 1 041 1 X 1
0 = F/F reset 0 =bus O
1 = F/F set 1 =>bus 1
X = neither bus
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Program Store Answer Bus Testing in No. 1 ESS Offices Where
PS-0 and Ps-1 are in the 8ame PS Bus Community

Due to the physical location of Program Store Frames in many No. 1
ESS Offices both P5-0 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-0 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-0 or PS-1"are not in the Community to be test:
ed. This wethod utilizes normal Offline procedures and one (possibly
two) PS Memory Card(s) from a "MOD-5" Bus Test Program.

1. Utilizing the Program MAP for the "MOD-5" Program
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 ve of the
same "PASS" No. as the "TEST CARDS". The location
oi 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 Generiec or Xlation FILL).

&~

Determine the address of symbolic "ROTP" when the
"TEST CARD(S)' are placed in the "IEST CARD LO-
CATION(S)" of the "FEST PS". This is tne "START
AVLRESS CF TEST WORDS".

5. Iunitiate Bus Testing v input messages as follews:

12-18
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PS ANSWER BUS TEST
O0ffline Program

Mem. No. of "TEST PS" (00 - 11)*
No. of BUS to be tested (0 or 1)

—

OFL-CONFIG~__ “00 0 99 0.
omit in CC offices

Test Card in Test Card in

H Half of ' G Half of
TEST PS TEST PS

OFL-PR0OG-0013310000203/

OFL-PROG-0013310000203/
4~ START ADDRESS
007100 /  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.
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6. After OFL messages have becn successfully eompleted
remove the Original Translation or Generic FlLL Card(s)
from “TEST CARD LOCATION(S)' and insert the "“TEST CARDS".

7. 1f an untested (added) P3 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 TLL FF for
the bus being Tested on the untested (added) P3.

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



Issve ) No. V/1A ESS
August, 1982 Technical Aids Handbook

SIGNAL DISTRIBUTOR OUTPUT *

RELAY SDVT4 SDVT3 SDVT2 SDVT1 SDYTO SDFT SDFTO
STATE
1 0 0 0 0 0 0 0
2 0 0 o} 0 o} 0 1
3 0 0 0 0 0 1 0
4 0 0 0 0 1 0 0
5 0 1 0 1] 1 0 0
6 1 0 0 0 1 0 0
7 1 1 0 0 1 0 0
8 0 0 0 1 0 0 0
9 1 0 0 1 0 8} 0
10 1 1 0 1 0 o] 0
11 0 0 1 0 0 0 0
12 0 1 1 0 0 0 0
13 1 0 1 0 0 0 0
14 1 1 1 0 0 0 0
15 1 1 0 0 0 0 0
* RELAYS THAT ARE OPERATED WHEN THE ASSOCIATED SD
QUTPUT IS OPERATED (=1):
s RELAYS
FTO FT1,FT21-FT25 Operation of one SD relay - FTO,
FT1 FT12,FT5-FT8,FT26 FT1, VIO, VTT, VT2 will render
vT0 FT9-FT12,FT27,FT30 | operation of others ineffective
VT FT3,FT13-FT16,FT31 through contacts of FT2, FT3,
V12 FT4,FT17-FT20,FT32 FT4, FT25, or FT27 relay.
VT3 FT28
VT4 FT29
—-48v
1FT2 {F12r tFr2 1F12 F12
+FT127 +F13 TFT13 TFT27 FT127
+FT13 +FT4 414 1FT4 FT3
AL 1FT2%  1FT25 TFT25 FT25
corfares z.—/.:erTTszh, e é:!t-';;r:%& F1F'-I1:I4'20. FT28 COF 129
- - 4 -, | =3
\ F126 FT130 \ FT31 FT132 j
[IOETZ TN S E R R R R -
1 eaLiue YFTO FTI V1O vTi VT2 VI3 VT4 |
[N SRV RIS SN NN S, i __d
| | | 1 | 71




v B
Technical Aids Hondbook

*13S ST SdN3

LNOHLIM  *S13S ¥4
N3HM L13STY 7TIM
SdNI  "22-¥E2 Lv
L Sd NI ¥Jvd OlY

sSd 40 ALTINVID
ado HiIM
NOILYYNDIANOD

ssd 40 ALTINVID
N3IAT HLIM
NOILVYN9INOD

SAYMIY dN

NMOO JYOLS LSY1
ATTYWION dn

13534 4/4 ON3S
SAYMTY NMOQ

dn 3¥OLS LSV
ATTYWYON NMOQ

13S 4/4 378n0¥L
SAYMTY NMOQ

]
TOULNOD 3ILViS Sd



1/1A ESS

No .
Technical Aids Handbook

Issve 1
Auvgust,

1982

#1 ESS ENABLE WORD LAYOUT

ELLAE]
AYOMLIN
NN

S) LINSVW Sd  gvIYSW $J  SYWH93
vy = TR 2v0p1
d 03sn 9HNI38 I19YN3I
SJ  LINSAP Sd  ayivnp S JSCH93
NN 404 4QYOM 3T9YN3, Yy = (Fosy e TvopI
#3517 « SNIVINOD V3V, ¥INNYIS S0 ILINI Sd gvavin S)  ISNHO3
vay = (FosLn) 2r ov0p1
S3 LLLNT Sd  avavsT $) OSTH93
viv = #A*um‘_vN+ LEOPT
- S3  1Hsasn Sd  2+9nS93
vay = (#asLn)v+ yHSE0TT
S3  IHSase Sd 148193
vIv = (#0SC) b+ £YSEOTT
Q4oM 3701 ASE € S 1HSQsSS Sd gns93
QYoM 378YNI T INOD | 2 vay = (#0SS)v+ ZYSE0TT
QUOM 3701 ASS 1 SJ  Lisiel S)  HISrL SIEETTE
YAy = (#40L) b+ "N AL £EOYT
ayoM 378vN3 0 INOD | O+vav ON Ni+
S3 L1S3SI S) H34sl S)  4SIH93
(¥INNYIS-NON) 378VL 378YN3 VIV = (#451)p+ “ON NL+ 2eovt
SJ $3  40TH93
S3  LLSIPT S)  HISPI
vay = (#407) 0+ "ON N1+ 16041
S LIS3S] §)  HAIST $3  4STHO3
\ VIV = (#4S7)p+ ON NF 0£0¥1
T 1 1 AINNYIS
Q3L03dX3 A4TY3A 378N 0 1 I (as) ¥isia 91s
03193dX3 TTIM SW33S TV T 0 T |(81) sng waay add
39N0UL AYYWINd 0 0 I 4S1 40 4sp
JAILIV NOILIN9OJ3Y 17nvd I 1 0 (1:2) 451
IAILISNIS 3LNOY —— 0 1T o0 (1:9) 457
AY3S 40 LNO ¥3TT0¥LINOD 1 0 0 AYYNIS ONOT
a3sn Qyom 3701 >mml.__ I.— 0 0 o0 AYYNIS LHOHS
ON
Loy
an wa i (03 [ 152 msv 143 | woLvisnvaL ON| ulvd lend Moy )
18 14 add NWN109
0 1 2|¢ v s]9 ¢ 8 _ 6 Ol T1tfet €1 #1]set 91 /3 _wﬁ 61 02|12 22

(378vL 378YNI NI} LNOAYT QYOM 318YN3I




No. 1/1A ESS

Issve )
August, 1982 Technical Aids Hondbook
CENTRAL CONTKROL BUFFER BUS SYSTEM
oCTAL REGISTER OR TEST -
LOC | ADDRESS] GROUP NASE F.s. | com | 2 2 2i » 19 18 17 16 15 " 13 1 " o 9 s 7 6 5 [} 3 H 1 [}
v | woooot | are]  ExTERMAL a3 |226.10] AR0-23] avo-22 [aro-2r | Ak0-20 | aRo-13 [ah0-16 | ARo-i7 [ aR0-16 | aR0-15 [amo-te | aro-1a]aro-te | amo-ir}aro-10 | aR0-9 | aR0-s [aR0-7 | ARO-6 | ARO-5 | ARO-y | R0-3 | 4RO-2 [ aRO-i [ AR0-0
MATCH REG. ARO we s | mie | awe R | RWe | Rwe RUC Ric | Rwc . | Rwe RWC | Rwe e | Rwe we | awc | wec RWC e | awe wec | orwc | Rec | Rwe
2 | wooz-3 ) pro| INTERNAL 83 |226.26] DR0-23] 0R0.22 | 0RO-2! | 0RO-20 | 0RO-I9 {oRO-18 | DRO-17 [ DRO-16 ORO-15 [DRO-Iw | DRO-13 | ORO~+2 [ ORO-it | 0RO-10 | DRO-9 [ ORO-3 |ORO-7 | ORO-6 | ORO-5 | gRO-u | DRO-3 ) DRO-2 [ DRO-1 |DRO-O
MATCH REG. DRO awe < | awc | RwC wwe | Rwe | R RWC wc | R | Rwe Rwe | Rwe RiC | awe Rec | mwe | Rwe RWC ReC | gwe Re | oawe | orwe | awe
s | voous| ani EXTERNAL ou | 2z6-35] AR1-23] art-2z aRi-2t | aR1-20 {aR1-19 [ari-t8 | ARV-17 | ARI-T6 [ ARE-1S [ARN1N | ARI-F3 ] ARI-F2 | ARITIE ARI-IO | ARI-O | ARIB [ARI-T | ARI-6 | ARI-S | ARI-y | ARI-3 | ARI-Z [ ARI-1 fARISD
MATCH REG. ARI wic | rwe | Rwe e | mee | e [ auc | Rwe ! Rwe e | rwe Rwc | Rwe awc | awc ] Rwe RWC RWC | Rwe_ | Rwe Rwe | awe | mwe
v | w0067 ori INTER A o0 | 226.35 ORI-23] DRI -22 |OR1-2) | DRI-20 | ORI-19 |oR1-18 | DRI=t7 | DRI~i6 [ ORI=i5 [oR1-14 [ DRI-43 TORI-12 [ ORi-1t} OR1-10 | DRI- [ DRI-g [DR)-7 | ORI-E | DRI-5 | ORi-y [ ORI-3 ] ORI-Z | ORi-t |ORI-D
MATCH {EG. JRI awe < | awe | Rwe Rwc | RWC | e RWC we | Rwc | Rwe e | wwe Rwe | e [T RWC ReC | mwe | Rwe we | awe | wc
MATCH cEt0 | RT0C | SHTO | PcTe | IsTo | 1ot | TocR-5 | TocR-w | TocR-3 | TOcR-2 | YocR-1 [ TOCR-0 | Ti-t [Ti-0 1Ol {TO-0 | P12 { piot |PLO ) PO-2 ] PO.l [ PO-D
s ] 40i0-1 [Mack | ConTROL 85 |3z8-u3 RWC we | rwe | RuC RWC wic | oRwe | oRwe e | Rwe e | mwe pee | Rwe | RwC RWC mWe | pwe | Rwe e | orwe | pwe
REG. ** es | Bs | eeis | ees | eeis | B | Eeis | Enes | e ] Edds | Emes | EMMs | EMMS [ EMMS  EMMS | EMMS | EMMS | EWNS [ ENMS | ENNS | EMMS | EMMS
WATCH MODE ™ 8 ™
w0!12-3 §MacR 85 |a1u-u8 3 3 ™ 1 ic 8 s Y 1
¢ _COXTROL REQ. [ e RWC RwC RWC RNC RWC AwC RWC RWC RNC RMC
MATCH wp | wec w-l | ne-0 [ RE w | P ut 0
7| woru-s] wacr CYCLE 85 [324-08 wic | muc (uczs) mc13) | e | e avc | Rwe pees | pues
CONTROL FF'S [
cPD 31437 ACSFN ' os | iwaw | pst Jeerst | vt o oz | oL | ew o | car cah | cBo [ er PBA pe0 | Tce | v
o | woie-7]| csTF|  cowTROLLED 75 basni (M) PEYN0 R ] R ] [ ) R ® R r R R ® 11 ® R R R
STATUS FF'S R.CPOUN (05 W ceoun | ceost | ceoms lcrouw | croun | croum | ceoun | ceoun |crosi | ceosi | crouw | croun | ceoun | ceoun | ceous § cPoun | crous | croun
o | wozo-1] pace] PERIPHERAL Bus | 80 Jais.3s scos | scoa | ceos | eup  |eurck | maweck§ rrumer | Fiwn | SR 1ASwS
CONTROL FF'S 67  {210-33 RW L] o [ZDRe JZDa | e | (2DB [ R (R),RW
10 | wozz-a| puns| PERIPHERAL UNITE 78 hygg asws | vas | eec pes | opea WCE | ASwcPo | EXBR-7|ExeR-6 | EXer-S| ExeRod | ExsR-3| £xsr-2 | exer-t | exsr-o| exar-7 | €xar-6 exar-si exam-y | exar-3| exar-z| exar-1f exan-o
MAIHT. SUNMARY | 19 ] # ] R ® ] * ® R [ [ ] ] R ] ] R R R ® [ &
~ STORE ERROR | 78 Loy ac ] X23 | PFC | Aswc.l] aswco] #F DBEF | ADEF | ASWPF-| |ASWPF-0
1| wozes]sesat oy | o [P . ] W ] R ] E o | R R
12 | woze-7| secr| STORE ERROR | 78 hyy gy CEOv | CSEC- | CSEC-3] CSEC-2 | CSEC-1 | csec-0] 260v |ps2ec-u| es2ec-3] psaec-2| ps2ec-if pszec-o] 1eov | Psiec-u[psiec-3[ psiEc-2] pSiEC-1]PSIEC-O ReseC |res2ec Jresiec
COUNTER FF'S | 7 ] 1 R [ ] R [ ] ® ® K [ & R R ] we lwe fwe
MILLISECOND . cuz | cuit | cuo § cios | cos | cwo7 | cwos | cwos | cuow | ewos | cwoz | cuon
- F 8 |ios-%
19 0301 I NSCE L ook STATE FF '3 " ® % R r % ® ® r ® R R
-~ EMERG. ACTION | 4 38 eacs | eacz | eact | eaco | se-3 ]| sc-2 | sca | sco
1 | 032-3] BACF) corhoL FE'S 32 [ R [ [ " kv ™ [
PULSE 77.6%,] 326-16] ENTJ | SPSALw [cLearw | RFTWiST|SFrwisT| eMoia- | smoia | eopu |Pckekr | twme | iwto | Reon | ocest | scer | rstor | esror ] asws [ sswse | oreser [ Fce | ST-SPB[ste.ses | st-sea |ste.sea
15 | wosv-5] psv SOURCES 76,85,] 328300 R ww | w tece)| feceny] wow b owwv | owv L owowv | owow | wow JsoL) | wow { wonw |owow | mwowr | (Resw) | (sTave)] woer | wowy | owwy | oawwy | owaw | ey
{v-rosITIONS) |79,63 Wl oww w,w w,w LA
WISCELLANEOUS | 76 |[320-3] wcit | scer | cror pa | ccon
7] WIF
16 | vose-T| ML T kT, FEr 68 [326-18 n [ R R ™
1 1 wovoc] ween] e oaTa 70 | s2a.37] wec-2s [mc-ze [wec-zr [acc-a0 [ucc-19 [ mec1s | moci7f mec-16 | woc-1s] wecrofmcc-is | ucc-izf moc-1t [uec-10 | moc-e | moc-s | moo-r | mcces | wecs | Mec-u [mce-3 | -2 [ MeC-1 | Mec0
VNSERT X ] ® & R R ] ] r ] 1 ] ] [ ] R R R R ] R [ ] ‘R R
ve | wosz-g| wass] manwT. omer 178,90, 396 4 croru | cPoew | perf | seTo | LTo ¢E Jrurer | pupm | TCL | M R puEs | puee seor | seav | esarr | ocskar [ ot | a0 | ear wee
RUPT SoURCES |49.31 ] R lawc s Jrwcr Jrwc e | pec + (2DRecr|ZDRuc miC* [ v | ewe e mic s bawc e | mwccl mwc o Ruct JRwCt | mwC o | Rwc s | Rwe e RWC *
NORMAL INTER . CCC-1 | ccc-0 | SPB | SPBC | SPA | sPAC | Js 5
-6| nois 79 |326-15)
19 | WON-S] MOIS| ouPT SOURCES ] Rec <] mwe s [rwce | awe o | mwe o | mwe o] mwe t ] Rwe ¢
g PEST 32835 1308 1SPA | LINT | IPUEY | IPUEE | IPIT | ISPAT | 1PSF |csr lccc u 145
L B Il PV iPRIPRS [ e | R¥C e | rec wc | ke l R™C [
N INTERRUPT LEVEL] CSFi | 1HO LAK [T ) LAs | WF | LA D | L | be Ak
LR L R Ctiieten B Lo e fowe | R n-Iaw PR RNEAEEREEARE AN
22 | uos2.a| ucce| MASTER conRoL | 79 |sz8-14 ey | enec | ewcc | win-7 [Min-s 1 miw-s [wince | owem-g [ ouin-2 | owmew-t | ouino
CENTER FF'S . Jaze-38 [} ] ® R R R ] | ] R
BUFFER BUS veas 1oz | vozi T Toz0 | Tc-1e [76-is | T6oi7 |16 | T¢-18 | TCI8 | ¥e-I8 | ¥6-12 | TC-11 | ¥e-10 | 168 | TC-8 | 767 | 766 | 1e-6 | ve-8 | 163 | vz [ ve-i Tc-0
23| WSH-5| BBTCI o conn LA s I 1 R 3 ® R ® ® ® * ® ® ® 2 ® % 11 ® R R ® R ® %
i ENERGENCY wone | 0FM23 | oFwi3 | w23 | s EMCKS | EMCKS | EMCK3 | EMCKZ | EMCKI | EMCKO
i w7 O | oo, | ] ® R ] 3 ® R [} ] R
AUXILLARY IPICSE
76 | Y060 | AR | coureoL neq. | ¥ | MOME (26), 0
AUXILEARY
IISAPI
o | s | APS | hyer sounces ” NONE (ZG).""
ACCESS NOTES
Bz READALE ik READ WORY ORPERS. = FOR W AND £ ACCESS, MACR IS ACTUALLY SPLIT 1470 TWO PARTS. IO 1OTES
W = WRITEASLE V1A WAITE WEMORY OROERS. AODRESS 013 GATES HNTO BITS ©
¢ = WAITEABLE YA CONTROL WR1TE OPERATIONS. : ~ 9 AND ADDRESS N0} GATES inTO « EXISTS GNLY 1N CC'S WNICH HAVE THE ® OPTION,
N = THDICATES BITS WH1CH NAYE WRiTE CONTROL (¥ AND OR C) THAT BITS 10 - 21. R ACCESS 1S WORMAL. ALL BITS ARE WRITEABLE SY & K] - OAISTS OMLY 1M CC'S WHICH WWE THE R OPTION
DLFFERS FROM THE STANDARD METKODS EMPLOYED. THE BITS INVOLVED ARE: SINGLE EMMS ORDER. (“} D OASTS SuLy 1N OIS I MAVE THE 26 OFTION.
AR0-23, DRU-23, ARI-23 & DRI-23 -~ THE LEAST SIGNIFICANT BIT = R ACCESS TO MO & Wi READS THE ZERD SIDE OF THESE FE'S. 43, D 44 S 1HICH RAVE GPTIONS 21,
OF THE ADDRESS 1S USED AS THE DATA SOURCE. DS = WRITEABLE VIA EMMS ORDERS. 7% (305) = OMLY EXISTS N SOME CC'S, AMD IN SUOH CASES,
RCSEC, RPS2EC & RPSIEC —-- WNEN ZERD 1S WRITTEN, THE ASSOCIATED CPOUN = CONTROLLED (N BOTH CC'%:, SYMLTANEOUSLY V1A TWO UNIPOLAR FOINTS, ONLY ON A m psis. seE SD-!AIO.': OI
COUNTER 1S RESET. WRITING A ONE WAS MO EFFECT. cPost = CONTROLLED SEPARATELY 1N EACH CC 8Y 1 B1POLAR CPD POINT PER CC. WTE 305
ALL WRITEABLE DITS OF MAIS, OIS & ILAF —-- WHEN A ONE IS wiTTEW, w = WRITEABLE ¥1A WY OADERS. MISCELLANEDUS NOTES
THE FLIP FLOP IS RESET. WRITING A TERO WAS WO EFFECT.
- (X...X) = ACTUAL MAME OF FURCTION USED IN TME CC SD
: (SUPPLIED ONLY WMEN | T DIFFERS
SIGHIFICANTLY FROR THE BIT WARES USED IN
™IS FIGRE
“ , 12-24/ 25
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CC ACCESSIBLE SIGNAL PROCESSOR LOCATIONS FOR READ OPERATIONS

UNMASKED BUS AND CCOR 81T POSITIONS FOR CC READ DPERATIONS cg:
GATE
i TInE LEAD Aoon
2 n 20 19 18 17 1% [H] 14 3 12 n 10 09 08 0?7 06 [ (] 03 02 0 00
o | L CoutsoL taruer ms1 | 1weer | mocRy | ecm | 1o €51 | oy | wn asxs1| sxsy | asest | sesy | mena | omvi | achi |eo22
SPECIAL CONTROL CG2uBt F$b FS16 L2313 FS16 | Fsis £S15 | FS15 [3H] FS1s Fs13 F513 F513 Fs13 0023
GROUP WO. 2 BR231_| PsFF31 | Ps2n pSFFIY| WEFS1A | NFFA3A | NFF31A | NFF21A | NFFNIAL TFFAIA | IFF31A | IFF21A | IFF11A PR FFa18 | FFS1 FFa1 FF31 FFN FF11
84 | MATCH CONTROL MACOUB1 [T4%] MCcot MCETT | MCEOY | MPE21 | MPEIY | MPEOY | WCINM | MCIOY | MPI2Y | WPI11 | MPIOY 0024
61 | CALL STORE BUS CONTROL |CSBCUBY ROCSO | RICSO ROCCO | RICCO | SOCCY sicet | socst | siesy | Ten T8LOY | CCBTY | CCBN cceor | oLt MRC1 [{)]] cBat csor o027
62 | PERIPHERAL B.S CONTROL | PBCUBY 8601 BFGA? SCAOD | RAOY a1 | oe Foat PFO1 [3%} SCR1 FINWY | OL2t oL1t SCes1 | sceat | PeNBY | PBMAY | comst | comar | CPOBY {0030
543 FSas 563 113
P ERROR SUM. GROUP ESGUBY
70| SPE camMt PERY copent | croRmt ceaswes | ceasuyt | 8! MEE? 34 MEY PEEY [34] CSEEY | CSEn o031
FS12 F512 Fs12 F512
a ROR SUM. | CSEUBY
3 | CALL STORE ERROR S| o3t | mcs20n | seawr | oR CEOVI | CSECat | cSEC3) | CSEC21 | CSECI1| cSEcor | SPASWt| wPFt  |oo2a
Fsa5
42 | CPD DIAG ECHO REG DERUBT | aswst | y239 pect PCBY PCAY McE1  |aswcepy | exerrr | Exerer [exsrsy | ExsRar | EXBR3T | €XBR21 [ EXBRY1 | EXBROV | EXAR7Y | EXARGY | EXARSY| EXARA) | EXARIY | EXAR2Y | EXARYI| EXAROY 0025
59 | CAITICAL ADORESS REG | CARUB! CaR131 | CARY21 ] CARITY | CARYOY | caro91 | CaRosY | CARO71| CAROGT| CAROSY | CARDAY | CARO31| CARDZ1 | CAROIY | CARQDY | 0032
\
19 | CALL STORE ADDRESS REG | ARUB1 arigr [ art31 | am2t  [amin [ AR10Y | ARO%Y aR08Y | aROTY | AROeY | AROSY | ARcar | aro31 | amro2t | amors | amoor |ooo4
6 | BUFFER REGISTER BRUBT | BR221 | BR21t | BR201 | BRY91 | BR131 BR171 | BR1b1 | BR1ST | BR141T {BRI3 BR121 | BR111 | BR1OY | 8RO BROBIA | BRO71A| BROGIA| BROST | BRO4IA | BRO3IA| BRO21A | BRO1VA| BROOYA | 0005
35 | ¥ REGISTER Fausr | rR22y | Faent | FR20Y | FRA91 | FRIEY FRI7Y | FR16Y | FRIST | FR1at | FRI3L | PRIt | FR1T1 | FRID1 | FRO9! Fro81 | FRO?Y | FRObY | FROS1 | FRO4Y | FRO3Y | FRO21 | FROV1 | FROOY |0006
27 | Jump REGISTER JRUB1 | J22 Jzn 200 | s et an o e N5 J141 an na Jm J101 1091 3081 Jors 4061 4051 Joa I3t Jon Jon Joor | o007
R R
29 “fr:k:;o €6 KRUBY | KR221 | KR211 | KR201 | KR191 | KR181 KR171 | XRYer [ XRYSY | KRT4Y | KRI31 | KR121 | KRITY | KR3O1 | KRO91 KRO81 | XROTY | KROBY | KROS! | KRO41 | KRO3Y | KRO21 | XROI1 | KROO1 0010
LOGIC REG LRUBY
24 (L REDY LR22% | LR211 | LR201 | LR191 | LRigY LR171 | LR16Y | LRISY | LR1al | LR | LRy [ wivn | Rion | LRoot LROBY | LRO7T | LROSY | LROST | LROAY | LROXY | LROZN | LRont | LRoOY |DOMY
o7 | PERIPHERLL AODRESS REG PRUBL | prgyy | pmgry | e20r | eR191 | pRtsr | P17V | PRI | emist | pmiar | PRIt | PRI2IA | PRITY | PRI | FRO91 | PROBIC| PROTIB| PROGTs| PROSIE| PROAIA| PROSIE| PROZIE| PROVI | PROOL | 0012
26 | 0 REGISTER qrut | GR221 | qr21y | qR201 [ QRY91 | aRyey QR177 | oRteY | oRist | qriar | oR131 | QRt21 | grimy | ORIOT | GRO9Y QROBY | QRO7Y | QRO6Y | QROST | QROS1 | QRO31 | QROZ1 | QRO11 | GROOT |00t
28 | X REGISTER xrus1 | xR221 | xr211 | xR201 | xR191 | xF1E XR171 | XR16 | XR1ST | XR14Y | XRI31 | XR121 | XR111 | XRIOV | XRO9I XROBY | XRO71 | XRO&1 | XROSY | XRo&1 [ XRe3t | xmo21 | XROVY | X2001 |00Y4
S | 1 REGISTER YRUBY | Y22 211 201 ny a1 nn o net 115t 141 "y na " 1104 1091 ¥081 Yon 1081 1051 1041 Yo 1021 1011 1001 | 0015
60 | INTERNAL MATCH REG MIVB1 MRI221 | MRI21% | MRI201 | MRI1$1 | MRI181 MRI171| MRI161 | MATISYT | MRI14Y | SRI131 | MRI121 | MRI111 | MRIVO1 | MRID%I MRINAY | MRIO?Y | MRIOGI | MRIOS!| MRICAY | MRIOS) | MRIOZ1; MRION1 | MATOO! ) 0016
60 } EXTERNAL MATCH REG MEUBY MRE221 | MRE211 | MRE20) | MRE191 | MRE3I®1 MRE17t] MRE161 | MRE1ST | MRE141 | MRE1I! | MRE12Y | MREV11 | MRE101 | MRED91 MREGSY | MRED?Y| MREOS1| MREOST| MREDAT | MREQ3Y | MRED21 | MREQ1T| MRECOY (0017
S | INSTRUCTION REG TRUBY [ 1221 1z 1201 ny 181 nn 1181 1151 a1 mn nn nn 1101 1091 1081 1071 1061 1051 1081 1031 1021 1011 1001 | 0020
20 | ADDRESS STORAGE REG ASRUBY asiat | as131 | as1zt | asmt | asio1 | Aso9d asoet | aso?t | asoer | asost | asoar | aso31 | asoz1 | ason | Asper 0021
s T
7 5?;; (ln-); 'c‘gun;m I3 18545 | DMRY INHPE | DCMY F108R1 | CPOSTO| CPDS60| CPOSS0] CPOSAG] CPOS3G] CPOS20{ CPOSIO| CPOSOC | 0033

% EXCEPTIONS NOTED ABQOVE LEAD DESIGNATIONS.
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CC ACCESSIBLE SIGNAL PROCESSOR LOCATIONS FOR WRITE OPERATIONS

ccar
CCOR BIT POSITIONS FOR CC WRITE TN CONTROL LOCATIONS Pt
GATE
s TiTE LEAD ;:T
2 2 20 19 18 17 16 15 i 13 12 1 to 09 o8 o7 0 05 04 03 02 (] 00
SPECIAL CONTRGL cccen SINS RPSQ
(L] et RIMS RINKE | cruue | RECH RTEHO | R1ESY | S1EST | RMSQ RISQ REIR gerzs | RINT Aasxs | msxs $SXS§ RaseS | sases | Amem SN ROV S0tV AacT sact | 0022
N srz:;:; :gw;am ceest /PR sPR SFFS SFF4 SFFY SFF2 SFFY | 0023
MATCH CONTROL COMCAS
S4§ ACTIVE SP - NOTE 1 sucer | smceo | smpE2 | smeer | smPep | smcv SMCO shcry | osmcro | smer2 | smern | swero |oo2e
MATCH CONTROL CCMES
4] s7anper SP - NOTE 1 SMCY SMCO sMcry | secxo | SMP12 | swer1 | swero SMCEY | SMCEO | swPE2 | sweEy | sweeo | oo2e
61| CALL STORE BUS CONTROL | CCCSBCY RTBLY | STBLY | RTBLO | STewo | mcceT | scceT | Rmccea | scces | Rcceo | scceo | RoL3 s0LY RMRC SMRC RCBT SCBY RCBA scea RCBO scso | 0027
2| PERIPHERAL BUS CONT cepae ROLZ S0L2 ROLY SOLL | RSB | SSCBE | pscpa | sscoa | ReeMa | seeMa | mesma | seeMa | Rcowe | scoms | meowa | scoma | meeos | sceos | ooso
53] CALL STORE ERROR SUM | REEC SEE WOTE 2 o0
R SUNNARY
o i ceeser moso | Rwus | Rcam | Reer el | meee | omeer | oacsee | omeser Joom
70 §$.§';ﬁ‘3“si""‘“' ceeser RRCSO | RMus RCAM RPER ::’ RPE] RPEE RCSED | Resee ooyt
s{ INSTRUCTION REG (43 CIN KT 7 ST $120 | s119 sns s11? | s1te sI15 sna SI13 s12 sI11 s110 5109 s108 s107 S106 S105 stoa  {s103 | sto2 101 s100 |oo20
7 SPE:&I': ::'":Dl £eC631 STASWS SONR SINHPE SFI0BR | CPDS? | cPDSs | cPOSS | crDSa | CPDS3 cPos2 | CPos1 | Croso 0033
NOTES :

Y. THE MATCH CONTROL CIRCUIT INCORPORATES SINGLE-TO-DOUBLE RAIL COMVERS ION.
2, A CC REQUEST FOR A WRITE OPERATION IN THIS GROUP WILL RESET THE COUNTER AND THE OVERFLOW £/F. THIS |S DONE INDEPENDENTLY OF THE CCDR DATA FIELD.

3. THE OPERATHONAL REGISTENS ARE WRITTEN INTO BY CC VIA THE MASKEL BUS. THE CCOR AND THE RiGISTERS MAVE B B1T-BY-B1T CORRESPONDENCE.

| - 12.28/29
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REPT:[ LEV | @[ ADR | MFNuM =[MAINT FILE |MICON =[ INT CTRL

Lv ={ INT |DO =[ SR DATA |D1 =[ FR DATA 1]D2 =| FR DATA 2| D3 -|

]

[ PIDENT | [ACTION TAKEN |

DATA: C-LEVEL
1[INTFR™ [ INGR T INTJR | INIKR | INTLR
2 TINTYR | IN1ZR 7 INBR | IN1GAR | "INTILA
3 ll‘_fnTS'nT\" ll:IrFsﬁ _IJ_‘_mcﬁ::L'_ 'fﬁmisj “INTMSR
4 TINTMIO " STIMED T INTCMG 7 INIMI1 ' STTMET
5 [STTMIO [TINTMED T-STicMo T STAMT1— | “INTMET

6 [SITSCA_ [ STTSOK | STISPA [ STIBR | _ _ _
DATA: ACTIVE CC REGISTERS
1[AcitR [ ACILRS T ACIFR | ACIFRS | ACIGR

2 I_ACER_ l_AC1KF§ LAEXR 14 AC1XRS_| _ACIYR

3, ACTZR AC1ZRS | AC1JR AC1JRS |, "ACIER
Fers F —

4 TACTPRL " AGTRR 7 ACISR T AC1BCO ' TACIMID
s FAcToma I adeeT T acinti T ACiMET ] AciomT

6 Ecmsn [[ACTmOR ]:Aﬁnﬁ I Emﬁpj ACTMCO
7 ACTCES | ACTILA J_A-ﬁlﬁ 1 AC1INH | TACTING
8 TACTBCS & ACTPES © ACIPCR ' ACICSC ' "ACIPSC
o Facioe— actse Tacima + aciopa— Remamk—
10 [ACTAAS [ ACTAMB T ACIiAMC | ACIRIG | "ACTRQE
11 I"_A'cﬁuf‘ DC—ﬁEVG— IAEAW\ I ‘Ké1ﬁs] “ACTEBG
DATA: STANDBY CC REGISTERS
1[STILR [ STILRS T STiFR [ STIFRS | ST1GR

2 [STTKR__ [ STIKRS | STIXR ST1XRS | STTYR
3 l_sﬁ'z’n" |___srzzﬁ's" tsﬂ.ﬁ i ﬁﬂﬁsj STTER
4 "STIPRL R~ T §TISR T STIBCO ' STIMIO

s {sTTemo FseeT T sTiMe T sTmer ] SrienT

=

[-»)
Z
=
2

|
@
=
E
i
|2
=
=
—
| <l
I§I
Ll
N
—
=
=
&

7|_STT6E§|_S1TIIi STIILA smrm__I STTINJ
8 "ST1BCS | STTPES " STIiPCR ' STICSC ' STIPSC

o9 Fsvioe—Fsitec T sTima T sTioPa SrimBic

C-LEV INTERRUPT

[TINixR ]

| IN1SCA

INTMMR

I_IN1CPW‘
[TsTenT]

— —
I_Ac16rs]

|_ACTYRS]
— ACTPRM
cThegt
~acimri

AC1M@

AC1I@§4

|
= emor
I acTeve
|
|

ACTARR]|

"ACTVRE

[ sTicrs]

| ST1YRS
~ ST1PRM
s imco!
LG

— .

~ STTINS
M rmor

sTevel
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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 (LJSW)
12 Line Scanner , 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
26 Not Used in No. 1A 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
38 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 Circuit
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 (CCTSDT)
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
109 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 1/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

Catl 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 Controiler, LLN 16-31 (LJSW)
Line Junctor Switch Controller, LLN 00-15 (LJSW)
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 (MIT)

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 Toll 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)
56 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 O0ffice 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 > O, (STTP/STT)
119 Tape Unit Controller
49 To11 Miscellaneous Panel (TMP)
8 Trunk and Line Test Panel, MEMN = 0, (TLTP)
15 Trunk Junctor Switch Controller (TJSW)
47 Trunk Make Busy Key (TMBKEY)
16 Trunk Switch Controller (TSW)
19 Universal Trunk Scanner (UTSC/MUTSC)
20 Universal Trunk Signal Distributor (UTSD/MUTSD)

T4 9
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TABLE OF UNIT TYPES AND UNIT TYPE NUMBERS

Upit_Tyre No,

@O NE W

NO. 1 ESS 2-WIRE

Upit Type

Traffic Data Sender (IDS) Mem. NO. 000,
Ground Cross Detector (GCD) Mem., NO. 001
(Built in MSN Tran. Only)

Signal Processor (Comm A)

Master Scanner

CPD

MCC Control and Display

MCC Line and Trunk Panel (MEMN=0), or
Supplementary Trunk Test Circuit
(MEMN > 0)

AMA Recorder

TTY TR Unit

Memory Card Writer

Line Scanner

line Switch Controller

Line Junctor Switch Controller

Trunk Junctor Switch Controller

Trunk Switch Controller

Junctor Scanner

Junctor Signal Distributor

Universal Trunk Scanner

Universal Trunk Signal Distributor

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

Unassigned

Kecorded Announcement Frame

Office Alarm Circuit

signal Processoxr (Comm A) Call Store

Ringing and Tone Frame

Unassigned

Power Distributing Frame

Centrex Data Link

Service Link Network

Unassigned

Miscellaneous Power Frame

Miscellaneous Frame
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TABLE OF UNIT TYPES AND UNIT TYPE NUMBERS
NO. 1 ESS 2-WIRE

Upit_Iype No. Upit_Type
34 Miscellaneous Building Alarm - Major
3s Miscellaneous Building Alarm - Minor
36 Route Transfer Keys
37 PBX Keys
38 Emergency Manual Line Circuit
39 Multiline Service Observing (MEMN = 0 - 3)
Qr No. 6 PBX SO (MEMN > 3)
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)
47 Trunk Make-Busy Keys
48 Contactor List
49 Toll Miscellaneous Panel
50 Automatic Identified Cutward Dialing
51 member No. 0 - Precut/Postcut Lamp for
Cutover

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

52 pata Link Circuit

53 Automatic Tpansmission Measuring System
{BTMS)

54 Terminal Make-Busy Keys ({MLH)

5% gueuning for Trunks and Lines

56 Dynamic Overload Control Transmitter (DOCX)

57 Lata Terminal Frame (DTF)

58 Pata Terminal (DTRM)

52 Unasgigned

60 Processor Interface Unit (PRI}

62 cutcver Test Lines

63 Unassigned



No. 1/1A ESS

Technical Aids Hondbook

1ATS °

PAGING, TRANSLATIONS,
RESIDENT PROGRAMS
MEMORY LOCATION
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August,

SYMBOLIC = SY7DSTAT

ADDRESS = 2200 REL 0

BIT

0 TDA on FS1

1 " on F30

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 " " on 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
= 46211111 Everything on FS1

14.10

1982
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F LEV

1A ESS
F LEV

CHECK ME’
bit set

DE
17 & 16 =
1

PRL
9-4
scan row

’2’1R_L16 PARITY FAIL
scan row PES b!t 2 = bus 0 parity
PES bit 3 = bus 1 parity
EN VFY
mismatch
F G J K L X
Y 2 1LA SCA
SDA SPA INd sC
INJ DE i
PRM |i PR [pES] [psc]
[DE] [RR] [ER] {prM] | (PRL] f1ns]
[csc] [1NH] ULR RFLCOO | RFLCOl | RFLCO2
RFLCO3 | RFLCO4 | RFLCO5 | RFLCO6 | RFLCO7

[ ] = STANDBY CC REGISTERS

DE
23 17} 16] 15 0
R1 | RO CPD
N— . GOOD = 176
ER
23 |22 20 119 17 | 16 14113 10 (9 716 5 |4 0
GROUP ROW COL CPD PU XIAT
] R ™—EXPECT ASW= 1
RR EXPECT ENV= 1
23 16] 15 8| 7 0
7 COLUMN 017 ROW o 7 GROUP [}
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MASTER CONTROL CENTER SCAN POINT DISPLAY

MQC data insgrt key assignment for using the MCC Binary
Display to d1sg]ay a Scanner Row, MCC Matrix Row, CC
$x;fer Bus Register, or Scan Points associated with a

Step 1. Indicate type of display using data insert keys.
KEY - 20 19 18

Master Scanner Row 0
Universal Trunk Scanner Row 0
Junctor Scanner Row 0
Line Scanner Row 0
1
1
1

MCC Matrix Row

CC Buffer Bus Register

Scan Points Associated with TNN
{Supervisory points right- )
adjusted, directed next, then
fast)

OMMOOW I
—_Q Ok OO
OHOMHOMRO

Step 2. Identify row, register, or TNN on DATA INSERT keys O - 17.
1716 151413121110 9 8 7 6 5 4 3 2 1 0

A, MSN ROW [ pomr |
P

B. TSN FRAME HMP -1 VF LKT|Q

C. JSN 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. TN [ w | 1s¢ Jerip [switen | Lever

17161514 13121110 9 8 7 6 5 4 3 2 10

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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INSTR  2322212019181716 151413121110 9 8 7 6 5 4 3 2 1 0
T hd ¥ L
FILL 00 0,00 0.0 0f , DON'T CARE : :
s1 o of *]o 0.0 1 *]c ' ' . i
) 0 ]
s 0 0y + {o 0,1 : ' : . '
! [ ’ ! ' 1
oW 0 of o fo 1j0 : : Y '
' ]
N R A L I R N
1 1 « ' \ 1
D3 N L] D3 L]
A o ol v |1 ov1| = ' ' : .
1 N )
LW 0 0f ‘|1 150 X ' ' X '
L oo} *f1 1,1 ! ' ! ! .
LuA 00 1.1 . ' JE— . ' | _AMT ROTATE L
LA 0 1 0,0 Ri' ! - ! :
SA 0 10,1 : : : : ; ADpRESS
' t f t i t t
1F:T 1 0] cd, Re, |T] . . 12. 13 '
. T2, '
IF:T 1 1] 4 BIT# ko7 ! : '
wx) | 1) g (1 ate_Riy ol o VT, T2, :
T(TX) 1 1) 7511 101 0 0{9]7 \ 11, 12, 13 '
L]
EXC 11 Tl1oav1 0 1q0 %[ L T1, T3, :
PUSH Y L R N B ] b1, T3, !
H 11001 1'0 T2 :
Q{qc) 11 1+0 1 190} R2v f1] «RL {C & 1 AMT Ri
1 ]
Qs(@s€) |11 151 1 1,0 vl !
SAVR 110001 1% 0 1.1 o] vk kil [rlle « e « «
RESR 110'1 11110 1,1 % :

POP 110001 161 1 100 *[ RiJ*ix * *lx % xx % «
GBN 1 1000 1 141 1 101 0 *a%x * * 1% % »xyx » *'x » =
' 1
GBNHJ 11000 1 101 1 141 1 %1% * *#0% % x,% » *'x % »
STALL 110:111:111:***:***;***;***:***

TI 11 1'+x 1 1 1 1fafr] RELATIVE ADDRESS |
AN
1 T T 1 1 I T
D1 0,0 ' ' DATA/ADDRESS :
D2 0,1 ' vl R T e, '
D3 1,0 ! : \ SIZE/DISP VoTE ] wi
T1 0,2 ' v : RELATIVE ADDRESS .
L [
12 1,0 ' ' ; VECTOR ADDRESS .
13 111 ' ' Rt N1 || ! RELATIVE) ADORESS
INSTR,  2322212019181716151413121110 9 8 7 6 5 4 3 2 1 0
COMBINATIONS OF CONTROL FLIP-FLOPS
CONTROL FLIP-FLOPS
AZ AU LZ LU GT GE LT S = SIGN FLIP-FLOP
. H = HOMOGENEITY FLIP-FLOP
[+] 1] 1] o 0 1 0
CONDITION CODES
W 1 ¢ 1 9o o o ¢ 1 AZ = ARITHHETIC 7ERQ
U = ARITHMETIC UNZERQ
s 1 1 o 1 L7 = LOGICAL ZERO
H 1 o 0 1 ) LU = LOGICAL UNZERO
GT = GREATER THAN ZERO
: A
LE = LESS THAN OR EQUAL TO ZERO
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NO. 1A ESS LONG INSTRUCTION ENCODING

INSTR 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24
IF(TXALPHAI O 1 1,0 O]T . A Cd R N R DAL
ALPHA 01 1.0 1 0lpalwic] s 2 ! j o
L(ew)eF/Ffo 1 1,0 -1 o] |S W 1,1 10,0 00,00 2
H/Q:ALPHAl 0 1 110 1 110 olc|rliol i R2 ALPHA DA3
1F:7(1A) [0 1 170 1 150 1 o'oltAl d R1 DAL
IBT() o 1 100 1 1}0 1 0'1{v] ¢d Rb R DA
(1) 01 1001 1'01 1%0 0 *}* * !« «]rfaly
. B | L] L)
EHD 1o 1 110 1 140 1 110 1f Rb DAL
' 1 [ { }
Fz:1(1) [o 1 100 1 110 1 1t1fz] ke | m
1 T T
LA 01 140 1 141 0 0f , i ' i
1] »
sA 011501 1010 1]S R1 ) DA2
LWA o11'011'11 0V ' : |
W ) 1 ' | 5 :
:(L) 011|o11:1.11|ooo.[w* o cfa]| |+ Ri ™
011'0 11117 110 0 140 !
PUSH 001 1:0 1 1+1 1 140 0 111 * #,% * *'x *|g
s‘ ' : ] ’ T
SD 01 130 1 1:11 130 1 oiofgf, NGRS | o1
SD 01 1,0 1 1,11 1'0 1 0.1 '
EXC 01 100 1 1'1 1 101 0 *,* * *1* + +| asu|r
SEARCH [0 1 1'0 1 1'1 1 1'1 1| (d Rl [xix » =« DA2
IRMA) [0 1 111 0 001 * ' o
' '
*
IMWR 101 101 0 100 *fd s 1wy | B fo]u|op| sz P1-P8
OR(MM) [0 1 1+¢1 0 141 O " : *
. 1
oMwR [0 1 111 0 141 1 : *
LKW/X)T ] 0 1 111 0 010 0 041 t 0,0 *Pc|* |zp)asw xul. . DA2
1 L] L}
:: 01 141 1040 0 0:0 ofp]xlred«fi b fute[ulc
011,11 0;00 010 3] f12]ule DA
GCP 0 1 111 1 030 0 031 1 *i* * *7% * % (% % *
DA1 £ ] i . DATA/REL DATA/ADDRESS/REL ADDRESS :
DA2 'sp ! & |DATA/REL DATA/ADDR/REL ADDR/VECT ADDR
DA3 « x xfa | Mt & DATA/REL_DATA/ADDR/REL ADDR |
} ¥
DA4 . L MASK H : :

INSTR 2322212019181716151413121110 9 8 7 6 5 4 3 2 1 0

ENCODING Re R1/R2 R f R | Rt «w | Aem
000 null L | B loemr| T | Lz Lw)
001 P F F | F F | w | am CODE] MOD
oo | G ¢ | ¢ G | az | cm 00 | nuLL
011 K K K K K AU P(W) 01| &
100 X X x | x x | o uw) 1‘; 3
101 Y Y vy | v Yy | LE X(W)
110 z z z | z z | or s(sy
11 J i | J J LT S(s)

' With product masking

I With insertion masking Reference: HB 263, Section 1.4A
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NO. 1A ESS SHORT AND LONG ORDER DECOUING
BITS (SHORT), LUNG ORDER
mskve G332 018 18
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 o0 | DISP
DISP 7 OR LESS
MASK LR = 0O ocoo0fl1T 1 000
MASK = LR 010001 1 0 0 1
NO MASKING 00O0f{1T 1 0 1O
ADD-ONE, SAVE, WRITE
A +1 to Ri after instruction execution
S Ri set equal to data/addr field after instr execution
W Ri set equal 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 store secure
unit type
memory order word order
XU LKXI LKUI
Z F:Z 2:T
Zp

zero upper bits of PR

14-26
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TOUCH-TONE® FREQUENCIES

HIGH BAND
1209 | 1336 | 1477 | 1633
697 1 ) 3
Low 770 4 5 6
BAND
852 7 8 9
941 0

INTEROFFICE FREQUENCY SIGNALS (MF)

Hz 700 900 1100 | 1300 | 1500
900 1

1100 2 3

1300 4 5 6

1500 7 8 9 0

1700 START

4 721
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PERIPHERAL BUS CABLE RECEIVER, FC12
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PERIPHERAL BUS CABLE DRIVER, F(C13
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947 CONNECTOR LAYOUT

0 GROUND TERMINAL

0 60-35-34 srake verminaL
— v

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
3210

0000 |

cte SBE0D L stake pins

g juisini

STAKE cogoe-
TERMINAL gonge

TWO DIGITS 34  AA00w

a0adne
VERTICAL ROW 3 0O 0O0O00s
HORIZONTALROW 4 QOO0 CONNECTOR
0ggno»s TERMINAL
0gnoQna
ooOogn
oadw (GROUND
G2 —»= N W <i—— TERMINALS)
oooQoQoee ONE DIGIT 0
apoQoes
00ooQor
O000os
CONNECTOR slalu]aly
TERMINAL —s= B0 00s
THREE DIGITS 304 oooQeos
VERTICAL ROW 3 O0O0O0e:2
HORIZONTALROW 4 DOOOOw
0 o0Q0oeoe-
10000
crF 2558 [ sTake Pins
0000

3210
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BASICS OF BASIC ELECTRICITY

SYMBOLS DC FORMULAS AC FORMULAS
TERM UNIT y :
DC{AC » SERIES l PARALLEL SERIES | PARALLEL
CHARGE couLoMe { Q [ Q [*1conome=6.28 210" eLecrRONs |
[ R A N o A A N R R e v
1, 1a I VIEFIE
. Io {1 T = I-Ie
RRENT | awpere | 2|t :
CURRE I il Tep = Ic -1,
ete I, [* _E Lof B B K
L, I=+5 =7 e gelogiley
Er i Er | Er=ErEprEy B = 2By By = VEZ VB2 Er=Egm B 2B
E, {Eq Ey = VER2+E? =
VOLTAGE voLT |Ez|E Eys=E Ec
(EMF) €3 iEc Ecs=Ec-EL
etc |Eys|* « Er-IiZ: Ep-IaR
E=IR
Ecs £ = I X Ec=lIcXe
Gr [ e -r
Gyl i 6
CONDUCTANCE | MHO Gl 16r= 6,626
etc « G=% G=%
Ry R 1 Rr=Ry*Ry*Ry n,;';h . €
R E _Ea
ISTANCE | OHM |1 T R =—
RESIS R, R,=.ﬁ‘%‘; In
I+ p= E o
Rs| [* R=£ R=%
Py [AP [*P = EL * AP = APPARENT POWER
P, lTe| P = IRXI AP = Er Iy
POWER WATT [P, |PF| P = EXE/R TP = TRUE POWER
P, Pr= P+ P+ Py TP =£nla
Pr= Ey Iy PF = POWER FACTOR = 1%
FREQUE P Tpeb fegmi e
QUENCY | cPs f BB TN T
PERIOD SECOND T * T= ;_
T
B, X L1
SING = = OR—" [SIN§=== 08 —
PHASE OEGREES P 877
DIFFERENCE s = oo Mg oo L
A Iy %
Lribrl e frety *
Lyily | ettty Le= Ll L= X
INDUCTANCE | HENRY Lz [Lz | uaowc Lty 2t
Ly=(ytigto™
o OPPOSING
Lr=LetLm2M
.
MUTUAL M= k~/ LiL
HENRY i M | M -2
INDUCTANCE | = COEFFICIENT OF COUPLING
INDUCTIVE X s XX
OHM X .
REACTANCE L X =2mfL x,f%
Cr |Cr ci:l,.‘_‘t‘_ Cr= G+ CptCy
CAPACITANCE | Faras [C1 |G| 0@ O c= 5
CzlCa] ¢, = b&2 2mEx,
Tt
cAPACITIVE | X T XTh
REACTANCE Xes L &
T I
1= \/Rxg
*
& /RE+Y2 E
IMPEDANCE | OHM z = VR*X z=3!
7= /R T
= +Xcd

W FORMULA GOOD FOR 8OTH SERIES AND PARALLEL
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