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GENERAL INFORMATION 

This sub-section provides proce­
dures to follow when dPtailed 
trouble shooting is reouired on 
the AIOD-Al system, 

This sub-section is designpd to 
supplenent TLM-1C005, The trouble 
shooting procedures outlined in 
TU1-lC005 should be followed prior 
to follo~ting the procedures out­
lined in this sub-section. 

Refer to Section 275 for coor­
dinating infornation, 

The trouble shooting infornation 
is arranged in this sub-section in 
the approximate order reouired 
when perforning tests per Section 
7.75A, 

GEIIERAL TROUnLE SIIOOTI HG 
IIIFORMATIOII 

Error Codes 

Refer to Tahle A for a list of 
the abbreviations of incomino 
errors, names of errors, source of 
error sional • trr1p reriistrc1tion, 
printing fornat, ilnd the 2-digit 
error code printed. 

If multiple error codes are 
printed, error codes other than 
those listed in Table A, all hut 
l error code must he i nh ib i ted to 
be able to trouhle shoot prnhlens 
one at a tirie. 

One of the nos t conmon sources, of 
multiple error codes is mutilr1tion 
of Hord l or Hord 2 • therefore per­
form the operations of paraorc1rh 
6, Section 275B tf' vrri fy thc1t the 
parity chec~ words c1re not nuti-
1 ate d. 

fi. 
7. 
8. 
9. 

lo. 
11. 

2. l 22 

2,2 

2. ?1 

2.22 

Secti on2 J 5C 
10-7-74 

Replaces: Section 275C 
Dated: 7-5-72 

PARITY Cl!ECK HOPns 
ERROR MONITORINf; (STST) 
INPUT/OIJTr'UT 
ASSEMRLY 
DIGIT REf;IST[R COIINECTOR 
LOOP TESTS ANO SYSTE~ TEST 

If the ahove procedure fails to 
eliminatP all hut one error code, 
the n;ind oates must be inhibited 
of S0-1C005 FS5 to allow only l 
error code to be nrinted, Inhibit 
the nand gates hy nlacing a "hiqh" 
on thP IIC (not CC'nnected) input. 

Test Points 

Circuit o;,cl< test points given 
in this sub-section list the 
last three digits of the SD first, 
the circuit pr1ck connector loca­
tion second, and the connector 
trrr.inal number third, e.g., 002 
05C01-11 woulr' he trrninal 13 of 
the circuit pac~ located in posi­
tion 05C01 of SD-lCOO?, 

The following explanation des­
cribes how to deterni ne the cir­
cuit oack connector location fron 
the wiring side pf the frame. 
Each tray• horizontal group of 
connrctors • is numbrred in each 
J unit from franc bottom to frame 
top (nunherin11 senuence: 01, O'i, 
09, 13, 17, 21); thr vertic;il rows 
are dividrd into c1lternatino 
grou~s of light gray and dc1rk 
')r11y connectors, the first qro11r 
is A, proceP.di ng from right to 
left, and the last group is D; 
and each connector within a group 
is numbered fron rioht to left 
(nunhering senuence: 01, 04, 07, 
l O , l 3 • l f: , 19 , 2 2) . The re fore • 
location 05C04 would he the 2nd 
tray in the unit (n5), third oroup 
of gray connectors fro~ thP. right 
(C), and the second connector from 
the right in the C arour (04). 

Printed in LI. S. A. 
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2.23 The following list provides a 
cross reference between SD anrl 
J drawfnqs for the circuit oack 
trays. 

SD-lCOOl 
SD-1C002 
SD-1C002 
SD-1C003 
SD-lCOM 
SD-1C005 
SD-1C005 

JlCOOO E-1 
JlCOOO C-1 
JlCOOll 0-1 
JlCOOO B-1 
JlCOOO F-1 
JlCOOO L-1 
Jl coon r1-1 

::rror Code Probable Cause 

22,23 Problems in the connect 
process 

24,25 Fa i 1 u re to connect correctly 
or no indentification ciata. 

li3,64 Mutilated Trunk rlunber or 
fi 5 ,fi6 Station Nunber. 

li8 P2 bit in error 

13 3 Mu ti 1 ate d Word 1 or Hord 2. 

134 Failure to find Station 
rlu171ber 

** Multiple error cnrfes 

2. 

2.3 

Refer to 

Refer to 

Re'fer to 

Circuit Pack Renlacement 
Proce<lure 

The nrocrrfure to be followed is 
renlacement of one circuit pack 
at a time. After each replace­
ment a chec~ should he nade to 
see if the reolacenent cleared 
the trouble. • If the trouble is 
not cleared, remove the replace­
ment circuit nack, replace the 
original circuit pack, and pro­
ceed to the next replacement. 
When the trouble is cleared, 
leave the renlacenent circuit 
pack in the circuit and tag the 
oriCJin;il circuit pack. 

T*pical Error Codes 
Te following is a list of error 
codes frenuently encountered, 
their probable cause and a sug­
qested rf'rnedy. 

SuCJoes ted Remerly 

para!)ri'nh 10. 

oaragraph 1 n. 

paraori!ph 9. 

Unless otherwise specified per test, oper-
ate the P2 switch to its coripl inentary 
position anci reneat the test. 

Perforn tests per raraciraph F, Section 2758 

Refer to paragraph 11. 

Refer to paraqraph 2. 1 . 

** Any two digits or symbols other than those listed in Table A. 
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Error 
Abbreviation Nane 

PSF-RCVRO Patch Selection Failure 
Receiver 0 

PSF-RCVRl Patch Selection Failure 
Receiver l 

RMTO Receiver Message Time-
Rrn1 Out 0 or l 

RCTAL-RCVRO Receiver Connect Time-
Out Alarn - ReceivPr 0 

RCTAL-RCVRl Receiver Connect Time-
OutAlarn- Receiver l 

YDAL y Ori ve r Al a rm 
XDAL X Driver Alarri 
DTAL-RDSO Disconnect Tirie-Out 

Alarn Receiver n 
COAL Core Ori ve r A 1 a rn 

FOAL Ferrorl Detector Alarn 

DTAL-P-0S1 Disconnect Tine-Out 
Al arn Receiver 1 

rrPF Translator Parity 
Fa i 1 u re 

F25TKA Fai 1 ure 2/5 Check Trunk 
No. Receiver A 

F25S TA Fa i 1 ure 2/5 Check Station 
Uo. Receiver A 

F25TK!l Fa i 1 ure 2/5 Check Trunk 
rlo, Receiver ll 

IF2 5S TB Fai 1 ure 2/5 Ch eek St«tion 
Uo. Receiver B 

OSCA Oscillator A Failure 
OSC!l Oscillator D Failure 
EPflBA Error - Phase Generator [l 
EPHBB 

~PHAA Error - Phase Generator A 
EPHAB 

rTRARF Translator Adrlress 
Registrr Fai 1 ure 

RATF Office Index Relay 
Translator Failure 

i:KPA Ch eek Parity Assemhly 

3. 

TAnLE A 

ERR ORS 

Source nf 
Error Si 1J n al 

Diqit Registf"'r 
Connector 

( SD-1 COOil-0 l) 

. 

SIS Control 

( S0-1C002-0l) 

Trap 

X 

X 

X 
X 

X 

X 

X 

X 

X 

TSO Seq 

l 

l 

l 
l 

l 

l 

X 2 
X 2 

1 

X 2 

2 

l 

X l 

2 

1 

1 

l 

2 
2 
2 

2 

1 

2 

l 

275C 

Category 
Under 

Code f) Option 

22 M,1 

23 M,l 

21! MJ 
2S r,J 

2(, M,1 

27 M,l 

2 r, MJ 
29 ~,J 
32 WI 

33 MJ 

111 MN 

35 MN 

62 MJ 

f.3 MJ 

f,4 m1 

(;5 M,l 

fifi Mr! 

72 MN 
73 MN 
711 Mtl 

75 Mrt 

7fi MN 

77 Mrl 

82 •1J 
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TARLE A (Cont.rt) 

ERRORS 

Error Source of 
Cateqory 

Under 
Abbreviation r1arie Error Si qnal Trar, TSO Sen Code 0 Option 

CKPC 

Cl~PO 

DRAST 

DRATK 

DRBST 

ORBTK 

DRARF 

PIIF 

TCPC 

STST 

MUL 

3. 

3. l 

3.2 

VOLTAGE 

OV 

OV 

24 V 

Check Parity - Self Check l 83 rm 

Check Pa r i ty - Central l 84 MN 
0 ffi ce Rea ues t 

Digit Register A l 85 Mr! 
Station GatinCJ Failure 

Digit Register A X l 8F. MJ 
Trunk Gating Failure 

Digit Register B 87 MN 
Station Gating Failure 

Digit Register B X 1 OP MJ 
Trunk Gating Failure 
Data Register X 1 89 MJ 
Address Register Failure 

Power Fa i 1 u re F, A?.M 2 39 MJ 
( SO-lCOOo-01) 

Major Al a rn Path Failure 11J 

Test Circuit Parity Check 2 fi8 Mil 
SI Test 

Low Tape 
( SD-1C005-0l) 

Test Circuit Self Test l 69 1111 

Multiple 2 70 11J or MN 

r!OTE: Hith the UT switch in the TEST position all r,rintouts will 
be seciuencr> 2. 

DI r,n REGISTER COIIIIECTOR 
I rn TI ALI ZATI or, 

If -lSV is not present on the 
terminals listed in r,araqrar,h 
3.2 Section 275B, verify that 
all LV- and IIG- relays are 
released. 

The following list provides other 
voltages and their prohahle cause 
that may be encountered when per­
forming paragraph 3.2 Section 27:iB. 

PROOAtlLE CAUSE 

LV- or HG- relays locked or,er-
ilted 

COT/\- and COTB- switch cross-
points latched operated. 

COT/\- and COTB- switch cross-
points non-operated. 

3.3 

4. 

If the COT/\- and the COTO- switches 
have not been forced into an idle 
state, COT/\- switch crosspoints 
latched operated and COTB- switch 
crosspoints non-oper<1ted, a 34 
error code (FOAL) will be printed 
when the printl'r is placed in 
service. 

NORl1/\L ST/\TII<; 

If any relay(s) per paragraph 4 
Section 27:.B, normally released, 
are locked operated one of the 
following operations will normally 
release the relay(s). 

4.1 Monentarily disengage CP7:. at 
location nn5 21016. 

4.2 Moncntarily disengage CP9fi at 
location nn4 05019. 

4.3 Monentarily or,erate relay DISO or 
DIS 1. 
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5. 

fi. 

7. 

7. l 

7. l l 

7. 12 

7.2 

7.21 

7.22 

8. 

CENTRAL-REGISTER CONTPOL 

Paragraph 5 Section 27GR checks 
that each flip flop of the Central 
Register (FSfi SD-1C005) can be SPt 
and cleared via the Control Panel. 
Each CR- TSR (Toggle Shift Renis­
ter) is set by its associated Con­
trol Panel switch vi a the SW-
1 ead. For a detailed description 
refer to CD-1C005 paralJraph 2.15. 

PARITY CHECK WORDS 

Refer to paragraph 8 of this sec­
tion for trouble shootinCJ infor­
mation. A detailecl descrintion 
of the USP of Hord l and Word 2 
is provided in CD-1C002 nara­
graph 3.01 and paragranh 5. 

ERROR MONITORING (STST) 

Trouble Shootinn Setun 

To verify that infornation can be 
shifted through thP Centrol Re­
gister, rotiltP thP fr1stenPr 
(located below thP Printer) 1//\ 
turn cl ochii se and s l i cle thP 
Printed forward. Lor1d a hit 
in the P2 position, rn switch 
NORMAL, and nonPntarily operate 
switch STST. The bit is shifted 
through the Central Reciistrr one 
stage at a tine. 

To verify or check for the con­
trol pulses the oscilloscope 
should be used in a TrigCJPred 
Delay Sween Mocle. Refer to the 
Instruction Manual pro vi dee! with 
the oscilloscope for steps re­
quired to use the Trignered Delay 
Sweep. 

Description 

Block Diagran l (801) provides 
a sinplif'd version of thf' Error 
Monitoring functions. 

For detailer! infnrMation rPfor 
to CD-lC005 paraqraph /\.23 and 
13D2 in SD-lC005. The timinq se­
quence is provided in SO-lC005 
SCl, SC2 and SC5. 

INPUT /OlJTPllT 

E.l Trouble Shootinq Setuo 

n. 11 The following s Ptup re rfo rns re­
peated WO cycles to enable easier 
trouble shooting. 

a) Load the desirP.d Trunl'. tlunber, 
Station tlunher, Switch, LevPl 
and the approprir1te p;irity hits 
into the Central Reqister 
using the Control Panel. 

5. 

r.. 12 

r.. 13 

!l.2 

P.. 21 

8.22 

r.. 2 3 

275C 
b) Insert the ITE-51P? extender 

boar<! into location 005 01Dl3 
and open pin 11. 

c) Connect a n.7A Tool frori nnr, 
09D04-1P. to ons 09004-3. 

The following setup nerfor~s re­
forris repe11te, 1 RO cycles. After 
the first RO cvcle the location 
bei nn adrlrPsse·d wi 11 contain all 
110 IS it• 

a) Loild the dPsired Trunk rlunher 
into the Central RegistPr using 
the Control Panel. 

b) Insert the ITE-5lfl2 extender 
board into location ons 09007 
and oppn pin 2:l. 

c) ConnPct a 7:l7A Tool frori 005 
09004-25 to 005 0900/\-27. 

The fnllowinn setup nerforms re­
pe;itpci RI! cyclPs. To loacl infor­
miltion into a specific aciciress 
perfnrn a !-10 cyr.le first. 

a) Loa~ the rlesireci Trunk Nuriber 
into thP Centri!l Register 
using the Control Panel. 

b) lnsPrt the ITF-5H)2 F>XtPncier 
bourl into location 005 09007 
and ooen pir 11. 

c) Connect il 737A Tool fro~ 005 
09004-20 tP 005 09004-27. 

Description 

Bloc~ OiagraM 2 (802) provides 
a sinplified version of thr 
handlin~ of the Trunk Number and 
Station NuMher during awn cycle. 
Refer to the following CO's for a 
detailecl descrirtion of awn cycle: 

CD 
1C005 
1C003 

Paraoranh 

1., 2., 3., 4., 
5., 6., and 7. 

Block Diagram 3 (nfl3) pro vi des a 
simplified version nf the handling 
of the Trun~ Nunher anci Station 
Nunher durino a RO cycle. 
Refer to the following CD's for a 
detailed clescrintion of a RO cycle: 

Cf) 

1C005 
1 C003 

P;iraqritph 
2. 
l., 2., 3., 4., 
5., fi., and 8. 

Rec;iuse of the siriilarity between 
a RO cycle anc1 a R'·! cycle both 
cycles are shown on one block dia­
gran (BD3). Refer to the follow­
ing CD's for a detailecl descrip-
t i on of ii RH cy cl P • 

CD 
1C005 
1 coo 3 

Parariraph 
2. 
1., 2., 3., 4., 
5., 6., 7. and ll. 
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ERR ORS 

SIS Control, 
Digit Register Connector, 
or Fuse, Alarm and Misc. 
Cf rcui t 

005 
FS5 

ERROR 
ENCODER 

2 

005 
FS2 

ERROR 
CODE 

REGISTER 

5 

005 
FS3 

PRINTER MODE 
ErlCODER AND 
PRINTER TI MING 

5 

005 
FS 15 

RELAY BUFFERS 
RELAYS 

3 

005 
FS 11 

SEQUENCE 
AflD GATE 
Erl CODER 

3 

005 

4 

FS4 
PRINTER FORMAT 
AND SEQUENCE 

CO!ITROL 

6 • 

801 STATUS !lITS 
"r----------, 

004 

I 
I 

4 I 
I 

005 
FSl 

CON!IECTOR 
STATUS GATES 

4 

005 
FS6 

CENTRAL 
REGISTER 

002 

005 
FS 10 

CONTROL 
STATUS GATES 

4 

-- - __J 

dashed lines are used 
only during Sequence 1 printouts 

ERRflP r~nrinnRrnr. - srn°LIFIED 

nrief Description: 

1) Error sirmal received fron nn2, nn4, 
ornn6 circuit, 

2) The r.rror corle is stored as a two 
digit hfnary nunber. 

3) Appropriate Senuenr.e is rlr.tr.rninr.rl, 
Sequence 1 or Seouencr. 2. 

4) On a Senuence 1 pri ntnut· thr. Status 
nits arr. loa~r.rl into thr. Central 
Renister anrl thr. Centrill Renister is 
connectr.rl to the Error Corle Renister. 

5) The contents of the Error Code - Re­
oister (and Centr,11 Renistr.r) are usr.d 
to control thr nrf ntout. 
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2 

002 
FS 7 

ADDRESS 
REGISTER 

002 
FS 1 
DATA 

002 
FS P. 

ADDRESS REr.ISTER 
GATE CIRCUIT 

.... DATA 

7. 

llD2 

002 
FS2 
HITER-

003 
FS3 

ADDRESS TRANSLA- f-;I!> 
TOR AND BILATERAL 4 

SWITCH 

003 
FS5 

275C 

003 
FS4 

II X" AND "Y" 
LECT DIODE 

MATRIX 

4 

SE-

h. REGULATED 
REGISTER 5 

..... 
FACE CIRCUIT 5 ..... Ir!IIIBIT 

.u •. 

005 
FS 10 

CONTROL 
STATUS GATES 

2 3 

005 
FS6 

CENTRAL 
REGISTER 

3 

Jlf 1 

005 
FS12 

CONTROL 
PANEL 

ORI VERS 

5 

~r. ~, 
003 
Fsn 

MEMORY 

HO CYCLE - SIMPLIFIED 

P.rief Description 

1 ) 

?. ) 

3) 

The Control Panel is us eel to l oa.rl in­
formation into the Central Reriistcr. 
The Trunk Number is transferred fron 
the Central Register to the AdclrPSS 
Register. 
The Station Nunber is transferred 
from the Central Register to the 
Data Register. 

4) 

5) 

The Trunk Number is used to select 
the desired Menory location. 
The Station Nunber is written into 
the Menory location previously 
selected. 
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002 
FS7 

ADDRESS 
RE r,JSTER 

2 

005 
FS 10 

COtlTROL 
STATUS GATE 

., ,. 7 

005 
FS6 

CEtlTR/\l 
REGISTER 

nos 
FS 12 

COtlTROL 
P/\rlEL 

3 

7 

6 

fl. 

flD3 

002 
FSR 3 

ADDRESS REGISTER 
r./\TE CI RClll T 

002 
FS2 

D/\TA 
IflTERFACE 

CIRCUIT 

I 
51 

I 
I 

002 L_ 
FSfi 

DATA TO TEST 
G/\TE CIRCIJIT Ii 

5 

003 nn :i 
FS3 ] FS4 

ADDRESS TRArlSLATOR IX" MID "Y" SE-
/\ND LHT DIODE 

RILATERAL SlllTClf 11ATRI X 

1 

nn1 001 
FS5 5 FSt', 

REGULATED MEMORY 
INHIBIT 
DRIVERS 

I\ 

002 003 
FSl I\ FSC. 

OAT/\ SErlSE 
RF.GISHR AMPLIFIEPS 

rlashed linrs are use,J only 
rlurin'l thf' RII cycle. 

RO CVCLF /\ND RY CYCLE - SIMPLIFIED 

~rfef Description 

l ) 

2) 

3) 

4) 

The Control is used to load the Trunk 
r1umber into the Central Reoistrr, 
The Trunk Nunher is transferr~d fron 
the Central Register to the Adrlress 
Register. 
The Trunk rlunber is used to select 
the des irerl Menory 1 ocatfon. 
The contents of the Menory loc;ition 
addressed are re;id out and tr~ns­
ferred to the Data Reqister.-

5) 

6) 

7) 

On a Rl1 cycle only thP contf'nts of 
the Data Renister is writtPn into 
f·'enory. 
The contents of thP Data Reqister 
is transfrrrerl to thP CPntral 
RPoi s trr. 
The contents of thP Address Rer,ister 
is tr;insfrrrrrl tr, the Central RPqister. 

;, 
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8,3 Waveforms 

The following waveforns are 
examples encountered during 
Normal frame operation. Trunl: 
Number 0177 and Station Number 
1111 were employed. The test 

The waveform shown was 
obtained performing a RW 
cycle per paragraph 8.13. 
For RO cycle use 003 
05C01-ll as SVC and for the 
A chan. For WO cycle use 
003 05C04-5 as SVC, the B 
chan waveform is not ob­
tainable using the WO 
eye 1 e. 

The Read pulses are ob­
tainable only for RW 
and RO cycles. Change 
SVC for RO cycle to 003 
05C01-ll. 

The Write pulses are ob­
tainable only for RW and 
WO cycles. When using WO 
as SVC, the waveforms 
will be that shown on the 
right half of the 
graticule. 

COMMAND PULSE 

SVC: 003 05C01-7 
A chan: 003 05C01-7(RW) 
B chan: 003 05D13-13(RXD) 

5V/cm 
lusec/cm 

READ PULSES 

SVC: 003 05C01-7(RW) 
A chan: 003 05D13(RXD) 
B chan: 003 01Dl0-l3(RYD) 

5V/cm 
lusec/cm 

HRITE PULSES 

SVC: 003 05C01-7(RW) 
A chan: 003 01D16-13(WYD) 
B chan: 003 05D19-13(WXD) 

5V/cm 
lusec/cm 

275C 

points given reflect this Trunk 
Number and Station Number. If 
a different Trunk Number and 
Station Number are employed some 
of the test points wil 1 change, 

Wfl 

WF2 

"~----...----.,, 
t,....""";"-:!~-"':""""""-.J',,,',' 

WF3 
ADDRESS TRA~sLATOR AND BILATERAL SWITCH (Switch Activated} 

One AX, one B~ one AV 
and one BY Translator 
switch are activated to 
address one specific 
store location. 

SVC: 003 05C01-7(RW) 
A chan: 003 OlD04-22(1RAX) 
B chan: 003 01D04-24(1WAX) 

20V/cm 
lusec/cm 

WF4 
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ADDRESS TRANSLATOR AND BILATERAL swtTcR {switch Idle) 

Output of all Trans-
l a tor swf tches not in 
use will be as shown. 

Channel A shows a "l" 
being read out of Memory. 
Channel B shows an "O" 
being read out of 
Memory. 

Chan A and Chan B show 
the output of the 
Inhibit Driver when a 
"1" is written into 
Memory. 

SYC: 003 05C01-7(RW) 
A chan: 003 01D04-6(0RAX) 
B chan: 003 01D04-8(01-/AX) r-------,-,-~-,.-.....,.,...,....,=.,.,,,,.---

20V/cm 
lusec/cm 

SENSE AMPLIFIER 

SYC: 003 05C01-7(RW) 
A chan: 003 l3Al0-21 
B chan: 003 13A07-21 

l OV/ cm 
lusec/cm 

REGULATED INHIBIT DRIVERS (1 Written) 

SYC: 003 05C01-7(RW) 
A chan: 003 09C05-19 
B chan: 003 09C05-23 

lOV/cm 
lusec/cm 

WFS 

WF6 

WF7 
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Chan A and Chan B show 
the output of the Inhi­
bit Driver when an "O" 
is written into Memory. 

REGULATED IflliIBIT DRIVERS (0 Written) 

SVC: 003 05C01-7(RW) 

9. 

9. 1 

9. 11 

9. 12 

A chan: 003 09C05-21 
B chan: 003 09C05-25 

ASSEMBLY 

Trouble Shooting Setup 

lOV/ cm 
lusec/cm 

When trouble is encountered during 
Ass e mb 1 y • th e Con tr o 1 P an e 1 s ho u 1 d 
be setup to perform a TOR Request. 
This procedure bypasses the Digit 
Register Connector, thus avoiding 
any troubles in the DRC. This 
procedure also increases the re­
petition rate of PBX Requests thus 
providing a steady scope display. 

The oscilloscope must be operated 
utilizing the Triggered Delay 
Sweep Mode to verify the presence 
of all Control pulses. Refer to 
the Instruction Manual provided 
with the scope for steps required 
to use Triggered Delay Sweep. 

9. 13 

9.2 

9,21 

9.22 

WFB 

When using the 5458 oscilloscope 
in the Triggered Delay Sweep mode, 
set the A Time Base to 5usec/cm 
and the B Time Base to lOmsec/cm. 
Connect the A channel to the ODD 
f-f and use the B channel to 
check for Control pulses. 

Description 

Block Diagram 4(8D4) provides a 
simplified version of the steps 
performed during Assembly. The 
process described is using a 
TOR Request. 

For a detailed description of As­
sembly refer to the following CD's: 

CD 
lrTI°Ol 
1C002 
1C005 

Paragraph 
All 
4.03 thru 4.08 & 11. 
3. 



' 59 - 275C 

002 
FS 13 

SCANNHIG 
REGISTER 

002 
FS7 

ADDRESS 
REGISTER 

J .. 

8 

002 
FS4 

DATA TO ADORES' 
REGISTER GATE 

001 
FS2 

oir,IT 
REGISTER 

A~ 

3 

001 
FSl 

DI GIT 

4 

u. 
-

8 

._ 

6 

3 

002 
FSB 

ADDRESS REGISTER 
G/\TE CIRCUIT 

002 
FSl 7 
DATA 

RE Iii STER 

.a J .. 

6 5 

001 
FS3 

lo.. DI GIT ,... 
REGISTER 

GATE 

004 
FS 13 2 
DATA 

12. 

BD4 

4 

~ 
9 

.... ... 

005 
FS16 
DATA 

003 003 
FS3 FS4 

ADDRESS TRANSLATOI µt, IX" ArlD "Y" SE-
AND LECT DIODE° 

BltATERAL SWITCH 9 MATRIX 

002 003 
FS2 7 FS5 9 4 
DATA .... REGULATED 

IIITERFACE 
.. Hlfl 18 IT 

CIRCUIT ORI VERS 

7 

v· .... 
003 003 
FS6 FS8 

SENSE .... MEfiORY 
AMP LI FI ER ~ 5 

2 
005 
FS6 1 

005 
FS12 

CENTRAL CONTROL ~ ~ ~ .. 
RECEIVER TRAfiSMISSIOII TRArtSMITTER REGISTER PANEL 

PATfl 

ASSEMBLY - SIMPLIFIED 
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Brief Description - ASSEMBLY 

1) The Control Panel is used to load data 
into the Central Register. 

7) Contents of the Data Register written 
into Temporary store location. 

2) The data is shifted out of the Central 
Register and converted to Frequency 
Shift Keying signals. 

NOTE: Steps 4, 5, 6 and 7 are 
repeated for each digit, 
omit step 7 on last digit. 

3) The Frequency Shift keying signals 
are converted back to their logical 
pulses and stored l digit at a time 
in the Digit Register. 

8) Trunk Number is transferred from the 
Data Register to the Address Register. 

9) Trunk Number is used to select the 
desired Memory location. 

4) A Temporary store location is inter­
rogated, 10) Contents of Data Register are written 

into Memory. 
5) Contents of the temporary location 

written into the Data Register. 

6) l digit at a time the data is trans­
ferred from the Digit Register to the 
Data Register. 

9.3 Waveforms 

The following waveforms are 
examples encountered during a 
TDR Request. These waveforms 
and the procedure described de­
pict normal operation of the 
AIOD-A l frame. 

WF9 
depicts Trunk Number 1111 and 
Station Number 1111 as 1t is 
transmitted by the Test Cir­
cuit. The B chan trace de­
picts the 1150 HZ and 
1850 HZ signal. As can 
be seen it is difficult 
to discern an error. 

Each digit in WFlO oc­
cupies one centimeter, 
total 8 digits. The 
time difference between 
the A chan trace and the 
B chan trace is the time 
between transmission and 
reception of the 2/5 
coded Data. 

2 OUT OF 5 CODED DATA 

SVC: 005 17Dl6-14 
A chan: 005 17Dl6-14 
B chan: 001 01Cl6-7 

A chan: 5v/cm, lOms/cm 
B chan:.2v/cm, lOms/cm 

2 OUT OF 5 CODED DATA 

SVC: 005 17016-14 
A chan: 005 17Dl6- 14 
B chan: 001 01Cl3-2 

5v/cm 
5msec/cm (uncalibrated) 

WF9 

WFlO 
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Setup Scope for Triggered 
Delay Sweep, During the As­
sembly the ODD f-f sets 
once for each digit of 
the Trunk Number and 
Station Number. As the 
Delay-Time Multiple is 
varied the brightened 
segment will jump from 
one pulse to the next. 
The second pulse is the 
brightened segment in 
\ffll. 

Scope Setup for Triggered 
Delay Sweep 

WF12 shows the ODD f-f 
output during reception of 
a Trunk Number digit. The 
first four pulses of WFll 
are Trunk Number pulses 
and wi 11 appear as that 
shown when they are ex­
panded. 

Scope Setup for Triggered 
Delay Sweep 

lffl3 shows the ODD f-f 
output for Assembly of 
the Station Number digits 
The last four pulses of 
lffll are Station !lumber 
pulses and wil 1 appear 
as that shown when ex­
panded. 

14. 

ODD Flip-F·lop 

SVC: 002 17Bl3-9 
A chan: 002 17Bl3-9 

5v/cm 
lOmsec/cm 

HORIZONTAL DISPLAY: 
"B" INTENSIFIED BY "A" 

ODD Flip-Flop (TN) 

SVC: 002 17Bl3-9 
A chan: 002 17Bl3-9· 

HORIZONTAL DISPLAY: 
"A" DLY'D BY "B" 

5v / cm 5usec/crn 

ODD Flip-Flop 
( Sil) 

SVC: 002 17813-9 
A chan: 002 17813-9 

HORIZONTAL DISPLAY: 
"A" DLY'D BY "B" 

5v/cm 5usec/cm 

WFll 

WFl 2 

The following waveforms are examples of the control pulses used during Assembly, 
refer to Table B for a list of Test Points for all the control pulses per SC's 
of S0-1C002. All of the following waveforms were obtained using the Triggered 
Delay Sweep. If the Triggered Delay Sweep is not used the SVC point will always 
be the first Trunk NuLlber pulse. 

WF14 depicts the time and 
duration of the pulse 
used to reset the ODD 
flip-flop during reception 
of a Trunk !lumber digit. 

Reset ODD Flip-Flop 

SVC: 002 17813-9 
A chan: 002 17813-9 

B chan: 002 17BOtl-11 

HORIZONTAL DISPLAY: 
"A" DLY'D BY "B" 

5v/crn Susec/crn 

lffl 4 



HB 59 

WF 15 depicts the time 
and duration of the 
OERIN pulse during re­
ception of a Trunk Num­
ber digit. 

WF 16 depicts the time 
and duration of the RO 
pulse during reception 
of a Trunk Number digit. 

WF 17 depicts the ti me 
and duration of the 
pulse used to reset the 
TR flip-flop during re­
ception of the 4th 
Station Number digit. 

A pulse w111 appear as 
shown in WF 18 if there 
is an error in the Trunk 
Number digit. 
NOTE: A error in one 
--- Trunk Number digit 
wil 1 cause an output on 
succeeding Trunk Number 
digits. Therefore, when 
trouble shooting SVC on 
the first digit that has 
an output at the given 
test point. 

15. 

OERitl 

S YC: 00 2 1781 3- 9 

B chan: 002 13816-9 

HORIZONTAL DISPLAY: 
II A II DL y I D By II 8 II 

5v/cm 5usec/cm 

RO 

S YC: 00 2 1781 3- 9 

B chan: 002 13!316-9 

HORIZONTAL DISPLAY: 
"A" DLV 'D BY 11 811 

5v/cm 5usec/cm 

275C 

[~.' , ,, ... ' ,·· 

' - -~: :::::::__:_ __ :::--'..._;:-;__-:--
' . . •·· . ., "..... ....... ...,_ ..... -·"'I 
' : ' ' ,, • 1 

:=:::i ... J._.._~- ---·-·--;.i • ; ~ 
WF 15 

·: ., ,'" ' ;:" : ::· ::_ " 'j 
' . 

• ,,, 'f ,, 

---◄~~,._...____......__.~.__.~~ 

HF 16 

Reset TR Flip-Flop 

SVC: 002 17813-9 

B chan: 002 13A07-25 

HORIZONTAL DISPLAY: 
11A11 DLY'D BY 11 8 11 

5v/cm 5usec/cm 

TKCF 

SVC: 002 17813-9 

B chan: 002 17C13-11 

HORIZONTAL DISPLAY 
11A11 DLY'D BY "B11 

5V/CM 5usec/cm 

--------

WF 17 

WF 18 
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9.4 Test Points 

The following Table provides the 
test points for the pulse 
desi9nations given in the SC 15 
of SD-1 C002 

TAl3LE 13 

Lead Desi!] Test Point 

Check 2/5 ( Error) l 7C07- 20 (A Reg) 
l 7C07- 22 ( B Ren) 

CKPA 171322-25 
CKPO 1JA13-05 
co l3Clfi-25 
EVEN FF 171310-19 
Ga ta Data T .fl. 
GCl!K 13Al9-l9 
GTDA 131322-28 
ODD FF 171313-09 
OERIII 131316-09 

~.t Data Ren lJAOll-09 
Reset ODD FF 17[304-11 
RO 13D04-17 
RSFF 17Cll0-09 
RSGII l?nlfl-10 
RSPA 13A07-07 
RSTAR l 3AOll-04 
SCA 1 , 3tl ( l) 17A04-09(A Reg) 

( 3) 17A04-04(B Reg) 
SCA2,4 Hl 17A04-28(A Reg) 

17AOll-17(B Recii 
SIIFDA 13C07-lfi 
TRF 17C04-l4 
TR FF l 3A04-28 
UDPA 13Al6-l9 
UDPCl 13Alfi-23 
UDPMCl OlC13-26 
UPPMA 17C22-14 
HO l 3D04-28 
HlC 13816-4 
H2C FF l 78 l 3- 19 
W2 CON 13BH-28 
H2RN 13819-28 

16. 

l O. 

10. 1 

10 .2 

10. 21 

10.22 

DIGIT REGISTER COHNECTOR 

Trouble Shootinq Setup 

To be ab le to 1 i rii t the errors 
generated to the Digit Register 
Connector it is essential that 
a TDR Request can be completed 
successfully utilizing both 
Digit Re1Jisters. This procedures 
verifies that all other circuits 
use~ for a PBX Rel]uest function 
correctly and are not generating 
errors. To trouble shoot the 
Di9it Rel]ister Connector perform 
a TRAC Rel]uest, use any v<1lid 
2/5 coded Trun~ llunber and any 
valid 2/5 coded Station Nunber. 

Description 

Block Diagram 5 (nns) provides a 
simolified version of the func­
tions necessary to establish a 
connection forri a Data Trunk to 
a Digit Register. For a de­
tailed description refer to 
CD-lCOOII paragraphs 1. and 2 .. 

Block Diagram 6 (CD6) provides 
a sinplified version of the 
functions necessary to discon­
nect a Data Trunk from a Digit 
Register. For a detailed des­
cription refer to CD-1C004 
paragraph 3. 
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FROM 
DATA 

005 
FS 7 

TEST AND 
PATCH JACKS 

004 
FS 12 

7 .... 

,­
' I 
I 
I 
I 

-I 

.... 

004 
FS 13 
DATA 

l 7. 

BD5 

TRAIISMI SS I 011 
PATH 

A 
I 
I 
I 
I 
I 

004 
FS l 0 

S\JITCH PULSE 
PATH 

004 
FSfi 

FER ROD 

275C 

TO DI GIT 004 
REGISTER FS 11 .. FERREED PULSER .... 

7 AND PATIi CHECK 
CIRCUIT 

7 
-4 
~ 

~ 6 
~ 

...... 
~ 6 

004 004 
FS8 FS9 

DIGIT REGISTER PATH FER ROD 
CUTOFF CIRCUIT vOllTROL CIRCUil PREFEREIICE AflD SELECTION 

dashed lines relate 
different functions 
of the same magnetic device 

FERRO 
AND 

I 

I 
I 
I 

~ 
004 
FS4 3 

D IrlTERROGATE H> READ OUT 
CIRCUIT 

A 

2 

004 2 
FS3 f<l-

CORE 
MATRIX 

~ 

SELECTION CIRCUIT Cl RCUIT 

~t.. ... ~ 

4 6 

004 004 
FS5 FS 7 

FERROD SCAN SERVI CE REQUEST 
DETECTOR CIRCUIT I DENT I Fl CATION 

REGISTER 

h h 

004 
FS2 5 

CORE MATRIX II X" 
SCAN ti ER CIRCUIT 

004 
FSl 

CORE MATRIX "Y" 5 
SCANNER CIRCUIT 

ESTABLISIIING CONNECTIOfl - SIMPLIFIED ( Paragraph 10 .2) 

Brief Description 

l) Service Request, the -48V sinplexP.d bat­
tery is changed to simnlex grd, thus de­
energizing the ferrod control winding. 

2) A pulse is produced on the fP.rrod read­
out winding. 

3) The pulse is detected as a Service Re­
quest. 

4) An idle Digit Register is selected. 

5) Identity of the Data Trunk is stored. 
6) A unique path is selected via contacts 

of relays LV-, HG- and RC-. 
7) A pulse is applied closing the ferrod 

switch crosspoints, this connects the 
Data Trunk to a Digit Register. 
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ll/\TA 
TRUNK 

005 
FS7 

TEST ANO 
PATCH JACKS 

004 
FS!3 

DI GIT RtGISTER 
PREFEREIICE ANO 

SELECTIOfl CIRCUIT 

.a. 

1 

002 
FS14 

CONTROL 

3 

2 .... .... 

18. 

006 

004 
FS13 
DATA 

TRA!lS MISS I Qrl 
PATIi 

I 

004 
FS 10 

SWITCH PULSE 
PATIi 

H. 

3 

004 
FS 11 

FERREEll PULSER 

3 

.. 
~ 

TO DIGIT 
REGI TER 

2 

00<1 
FS9 

PATIi 
SELECTIOfl 

CIRCUIT 

H, 

2 

00<1 
FS 7 

SERVICE REOlJEST 
CIRCUIT ArlD PATH CIIECK IDEflT I FI CA TI ON 

dashed lines relate 
different functions 
of the same maqnetic 
rfevice. -

CIRCUIT REGISTER 

OISCOflNECT - SIMPLIFIED 

13 rt ef Desert pti on 

1) Signal that Assembly has been com­
pleted. 

2) A unique path is selected via con­
tacts of relays LV- 1 HG- 1 and DIS-. 

3) A pulse is applied severing the 
connection between the Data Trunk 
and the Digit Register. 
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10.3 Waveforms and Other Info 

The following waveforms provide 
points which can be checked to 
verify proper operations. Be­
cause of the design of the 004 
Circuit portions of the circuit 
are somewhat susceptable to 
noise and relay problems. The 
tension on all relays is ex­
tremely important with the RR­
relay tension being most trouble 
some. 

19. 

Ground pin 01813-28 004 to 
observe waveforms;WF19,WF20 
and WFZl. 
The associated waveform 
shows pulses generated 
when a Service Request 
is detected. 

Service Request 

SVC 004 05022-16 

The associated waveform 
shows the spacing between 
pulses when a Service Re­
quest is detected. 

The associated wavefor~ 
shows false Service Re­
quests. These false Ser­
vice Requests may be 
steady or may be inter-
mi ttant and will generate 
24 or 25 error codes. 
The cause may be a weak 
R20 board or the C.P. 
listed in TLM-1C0051 

low -48V supply voltage 
or misadjusted relay. 

A chan: 004 05022-16 
B chan: 004 05022-28 

5v/cm 
lusec/cm 

SVC 004 05022-16 
A chan: 004 05022-16 
B chan: 004 05022-28 

5v/cm 
.lmsec/cm 

False Service Requests 

SVC 004 25022-16 
A chan: 004 25022-16 
B chan: 004 25022-28 

5v/cm 
. 1 msec/ cm 

275c 

WF19 

WF20 

WF21 
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The pulser fs used to open 
and close the ferrod cross­
pofnts. The associated 
waveform can be used to 
verify pulser operation. 

Pulser 

S YC 004 09D04-2 
A chan 004 09D04-2 

Sv/cm 
20usec/cm 

A defective pulser will 
cause relays such as LV-. 
HG-, RC-, RR- and DIS-
to lock operated and an 
error code to be prf nted. 

10.4 

10 .41 

10.42 

11. 

11. 1 

11.2 

11. 21 

Dfgft Register Connector Relays 

The spring tension and the 
associated relay circuitry 
fn the Digit Register connector 
fs critical for proper operation. 
Improper relay operation can 
cause various error codes and 
may cause other relays to lock 
operated. 

The fol 1 owing procedure can be 
used to check relay tens ion and 
associated circuitry. 

A) Insert a dummy plug in one 
RMB-jack. 

B) Perform a TRAC Request. 
C ) W i th th e re 1 ay s p u 1 s i n g ch e ck 

to determine if an increase 
or decrease fn relay tension 
causes a decrease in the 
error codes printed. The RR­
relays should be checked 
first. If a decrease fs ob­
served check the associated 
relay cf rcui try and relay 
tens ion. 

LOOP TESTS AND SYSTEM TEST 

Short Loop Test 
Failures when performing Short 
Loop Tests are generally caused 
by crosses in the switchboard 
cabling between the AIOD frame 
and the AIOD Translator and 
between the AIOD Translator and 
the Central Office equipment. 
For a des cri pti on refer to 
CD-1C002 paragraph 12.47. 

Long Loop Tes ts 

Block Diagram 7 (BD7) provides 
a simplified version of the 
handling of information by the 
AIOD-Al frame during a C. O. 
Request (or Long Loop Test). 
For a detailed description refer 
to CD-1C002 paragraphs 11.13 
and 12.48. 

11. 22 

11. 3 

11. 31 

11. 32 

11. 33 

.,.,_, I~ ,,.::!; ~ •-· ,,;, ,. ll- ' ~ 

WF22 

The following are the problems 
most commonly encountered when 
performing a Long Loop Test. 

A) An 84 error tode will be 
printed if a PBX Request 
or WO cycle was not performed 
prior to initiating the Long 
Loop Test or i~ the AIOD-Al 
cross connections are wrong 
(Refer to paragraph 3.23, 
Section 275A). 

B) No error code will be printed 
if the AIOD frame is in the 
TRAP or TSD state or for most 
Translator failures, but the 
test w i 11 fa i l . 

System Test 

System test refers to the initia­
tiori of a call from the PBX-ANI 
and allowing the Central Office 
billing equipment to request 
the billing information from the 
AIOD frane. 

NOTE: This test is to be per­
formed only at the Request 
of the local operating 
company• 

An intermediate step between Long 
Loop Tests and System Test is 
to initiate a request from the 
PBX-ANI and, using the Trunk 
Number supplied by the PRX-ANI 
Test Set, then perform a RO or 
RW cycle and verify that the 
Station Number and Switch and 
Level have been stored correctly. 

Even though Long Loop Tests and 
the tests of paragraph 11.32 
can be performed, an 84 error 
code will be printed when system 
testing if the Trunk Number 
assignments at the PBX-ANI and 
at the C. O. di ff er. 

.. 

'· 

.. 
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BD7 

002 002 002 002 
FROM FS l 0 FS9 FS 7 FS8 

T Rl\fl<:;I ATOD.._~ TRANSLATOR ~ TR/\NSLATOR TO -4:> ADDRESS ~ ADDRESS REGISTER 
r GATE CI RCIJIT ADDRESS REGISTER REGISTER r.ATE CIRCUIT 

GATE CIRCUIT 

2 

,, 
TO 002 

TR Ari SLAT OR FS20 003 

.... OFFICE PIDE X FS 3 
"'I 6 TRAtlSLATOR 

ADDRESS TRANSLATOR 
AND 

BILATERAL SHITCII 

~~ 

5 2 

,,.,, 
TO 002 003 
TPArlSLATOR FS 11 FS4 
A RUFFER II xu ArlD "Y" SELECT 
~ REGISTER DIODE MATRIX 

F, 

.h 
2 

4 

V 
002 002 003 003 
FS 5 FSl FS6 FS8 

DATA TO ~ DATA ~ SENSE ~ 11EMORY 
BUFFER REGISTEI REGISTER AMPLIFIER 

GATE CIRCUIT 

CENTRAL OFFICE REQUEST - SIMPLIFIED 

Brief Description 

1) The Trunk Number is sent from the AIOD 
Translator and loaded into the Address 
Register. 

2) The Trunk Number is used to address 
the desired Memory location. 

3) The contents of the Memory location ad­
dressed are written into the Data Re­
gister. 

4) The Station Numher, Switch and Level 
are transfered from the Data Register 
to the Buffer Register. 

5) The Switch and Level is converted to 
a l out of 30 Office Index Code. 

6) The Station Number and Office Index 
are sent to the AIOD Translator. 
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11 . 34 Wfth the AIOD-Al frar1e in the 
TRAP or TSO state most Systen 
Tests will fail. Refer to 
Section 275A paraaraphs 6.2 
and 6.3 for an explanation of 
TRAP and TSD. 

22. 

11 . 35 On a System Test, provided that 
Section 275B can be performed 
successfully, error codes whose 
source of error s i qnr1l is SO-
l C004 or 63, 64, 65 and 66 
error codes are aenerally caused 
by PBX-Atll fai 1 ure. 

Manager, Engineering, Switching 
Equipment, Reproduction and 
Step-~y-Step P.E.C.C. 
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