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BYTE 1 

Da ta Switches 7 6 5 4 3 

Track Register Bit 4 3 2 1 0 

Byte 1 - 1st time "STEP SKS" is depressed 

Byte 2 - 2nd time "STEP SKS" is depressed 

.5.5.12 __ 3 ... Set; SIO; order switches 6 and 7 up. 

5.5.12.4 Depress and release FS 

o 

BYTE 2 

3 2 1 0 

8 7 6 5 

5 • .5.12.5 Set "DATA" switches as in .5.5.12.2 for byte 1. 

5.5.12.6 Depress and release "STEP SKS" 

5.5.12.7 Set "DATA" switches for byte 2. 

5.5.12.8 

5.5.12.9 

Depress and release "STEP SKS" 

Set desired operation into "Order Switches" as follows I 

WRI· 
REn­
SEl{ 
CHW 
SNS 

ORDER SWITCHES 
4 5 6 ·7 

0.0 0 l 
o 0 1 0 
o 0 1 ·1 
010 1 
o 1 0 0 

.5.5.12.10 Depress FS, system will now be operating on the track selected • 

.5.5.12.11 System may be operated on a band of tracks starting with track 0 by the following method. 

5.5.12.12 Set "SGL TRK" switch down. 

5.5.12.13 Set highest track desired into "COUNTER RESET" switches. Depress "Initialize. II 

�.�5�~�5�.�1�2�_�1�4� Perform .5.5.12.9. 

" 5.5.12.1.5 Set RUN CONr' switch up. System will cycle �f�r�~� 0 to the number set in 5.5.12.13. 
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5.6 Sigma !/5 Computer Testing 

5.6.1 Prelfminary 

Perform sections '.1 t~ough 5.4.2 of this procedure. 

5.6.2 Program loading 

5 •. 6.3 

Use the standard load procedure, as outlined in either the Sigma 7 or the Sigma 5 Computer Reference 

Manual, to load the combined S~gma 7/5 Diagnostic Control Progrrun and RAD Diagnostic Program (SDS 7040728). 

The Input/Output keyboard shall print 

MEDIUM SPEED RAD MEMORY TEST MODEL NO. 704072 

and remain in the input mode when the program has been successfully loaded. 

Power off status 

x 
o 
~ 

~ 
C) 

5.6.3.1 Remove D.C. power from the controller and selection unit by setting the LOCAL-OFF-REMOTE switch ~ 
(..) 

on the PT18 Power Distribution Panel to the OFF position. Enter the following directives: ~ 

$DKB,Q+ 
$UNIT~O~OFO:n+ 
$LEN~360+ 
$ADDR,l~O,o+ 
$SMD,Q+ 
$SML~3+ 
$ THY, OFO, 0+ 

note: for part number 
123084, n CII 4 
123085,n =- S 
123086,n = 6 

) 

Q = Keyboard address 

5.6.3.2, The TI~8tatU8 response shall be as follows: 

TI~l 234 5 6 789 0 1 234 5 CCl, 2 ADDRESS 
o O' 0 0 0 0 0 X X X X X X X X 1 1 FO 

~ X'" indeterminate 

!Q!!!. Individual status bits may be interpreted using Hanua1 Hedium ;Speed RAn File Test '(SDS 9(1130). • 
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() o o 
.5.6.4 Powar OIl Status 

.5.6.4.1 Apply D.C. power to the controller and selection unit by setting the LOCAL-OFF-REMOTE switch 

on the Power Distribution Panel to the LOCAL position. 

5.6.4.2 Set" the ONLINE-OFFLINE. switch (Controller 23C) to the "0" or OFFLINE. position. Enter the 

following directivesl 

$ TIe; 000, 0+ 

!he TIer status response shall be identical to section 5.6.3.2 • 

.5.6.4.3 .Set the ONLINE-OFFLINE switch to the "1" or ONLINE position. 

8!!t address comparator switches 81-1, Sl-2, S2-l. 83-1 and 84-1 (controller 24C) to the "0" 
'pos~tion. 

Set address comparator switches S2-2, S3-2, and S4-2 to the "1" position • 

.5.6.4.4 Enter the following directivedz 

$ TI~ OFO, 0+ 

The TI9'status response shall be identical to sectiOn 5.6.3.2 

.5.6.4.5 Set address comparator switch Sl-~ to the "1" positio~ and·enter the following directive: 

$ TIe-; OFO, 0+ 

The TI~8tatu8 response shall be as follows I 

TIe(O 1 2 3 4 .5 6 7 8 9 0 1 2 3 45CC1, 2 ADDRESS 
o 0 0 1 0 0 0 0 X X X X X X XX 0 . 0 FO 

5.6.4.6 Enter the following directives, The accompanying ~esponges shall be printed. 

$ TDV. OFO, 0+ 

TDV 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 CCI, 2 ADDRESS 
o X 0 0 X X X X 'X X X X X X X X 0 X FO NOTE: X - indeterminate 

$ AltY, 0+ 
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.5.6.3 

s~s-e~t 12(4/65) . 

AI6'O 1 2 3 4 3 6 7 8 9 0 1 2 3 4 5 COL, 2 ADDRESS 
OXOOXXXXXXXXXXXX 1 1 0 

$ HI~ OFO ,.Of-

. HI~O 1 2 3 4 S 6 7 8 9 0 1 2 3 4 5 CCI. 2 
, 0·0 0 1·0 0 0 O.X X X X X X X i 0 0 

J 

ADDRESS 
FO 

5.6.4.7 A~tach" a clip lead from GND to signal IDS (Controller 28A04) 

5.6.4.~ -"set computer sense switch 4 to the "1" position. Enter the following directives: 

$CLR+ 
TIo, OlO, 0+/ 

5.6~4.9 aeference figure 5.6.4.9 

Sync on and display 8ignal SDO (controller 17A04). TWo SDO's shall be displayed. They shall 
+ + . 

ba 210 - 40n see in width, separated by 210- 40 nsec. Signal FSD (Controller 07B42)" shall assume 
+ the true state 190~S nsec after the leading edge of the second SDO, and shall remain true until 

signal FSU (Controller llB03) assumes the false state. 

5.6.4.10 R.again keyboard control by momentarily setting computer sense switch 1 to the "1" position. 

Set sense switch 4 to the "0" position. 

R.emove the GND jumper from signal IDS • 

Illegal order 

5.6.5.1 Enter the followtn~directives: The accompanying responses shall be printed: 
. $SIu, OFO, OOt 00, 360, Of- . 

SIO 0 1 2 3 4 5 6 7 8· 9 0 1 2 3 4 5 CCI ·2· ADDRESS 
o .0 9 1 0 Q .a 0 X· X X .X ~ ~ ~ .. x 0' 0 ~. F? 

. . $Tle', .OPO, 0+-. . . . . , . 
'·TIO· 0 1. 2 3· 4 5 6 7 8 9 0 1 2 3· 4 5 CU, 2 ADDRESS " 

x c 
Vl 

'<) 
o 
to.) 
c,.) 

& 

o 0 .. 0. 1. 1 0 0 0 0 0 0 0. 0 O. O· 0 0 0 FO -
5.6.5.2 Set the computer COMPUTE switch to the "IDLE" position. Depress the computer I/O RESET switch 

momentarily. Set the COMPUTE switch to the"RUN' , position. 
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5.6.5.3 Enter the following directivet 

$ TIOJ' OFO t Of-

Tho TIerstatuG response shall be as follows: 

TI~O 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 eel, 2 ADDRESS 
o 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Fa 

5.6.3.4 Perform section 5.6.S.1. 

5.6~5.5 Execute the following directives: The accompanying responses shall be printed: 

.$ HIEY. OFO, 0+ 

H1~O 1 234 5 678 9 0 1 2 345 Ce1, 2 ADDRESS 
o 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 Fa 

$ TI{Y, OFO, 0+ 

T1~O 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 eC1, 2 ADDRESS 
o 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Fa 

5.6.5.6 Enter the following directives 

$S1O';. OFO, 00, 04, 360, 0+ 

The response shall be as follows: 

!LEG 360/FO/O/O/ 
CURRENT COMMAND (Command location) 
UNUS END 
AI~ 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 eC1, 2 ADDRESS 

o 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 01 FO 

TDV 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 CC1, 2 ADDRESS 
o X 0 0 X X X X 0 0 0 0 0 0 0 0 0 X FO 

x c 
CIt 

"0 

S 
~ 

•• 
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o o 
~ 0 1 2 3 4 S 6 7 8 9 0 1 23 4 5 eel, 2 

o 0 0 1 1 0 0 0 0 0 a 0 0 0 0 0 00 

810' 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 eel, 2 
000 1 0 0 0 0 0 0 000 0 0 0 0 0 

5.6.6 Seek-interrupt on count done, Channel End 

ADDRESS 
FO 

ADDRESS 
FO 

5.6.6.1 Attach a clip lead from GND to signal SEEKCHE (Controller 04B01). 

o 

5.6~6.2 Enter the following directivess The accompanying responses shall be printedr 

Cf 
/' t; 

.:::?:': ";7~ ":-112(4/65). 
:.'/:.~.<:,~.,";~:» .•. -.. . 

$ PATT, 0, 1+ 
$ SIO, OFO, 03) 40, 02, 0+ 

SI~O 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 eel, 2 ADDRESS 
000 1 000 0 0 0 0 0 0 0 0 0 o 0 FO 

$ TIEY, OFO, 0+ 

TIO"' 0 1 2 3 4 S 6 7 8 9 0 1 2 3 4 5 eel, 2 ADDRESS 
111 101 1 0 0 0 0 0 0 0 0 0 o 1 FO 

$ 'I'DV. OFO ~ 0+-

'I'DY o 1 2 345 6 7 8 9 0 1 234 5 eel, 2 ADDRESS 
oxooxxxxoooooooo 0 0 FO 

$ HIO J OF~' 0+ 

BI6' 01 2 3 4 5 6 7 8 9 0 1 2 3 4 5 eel, 2 ADDRESS 
1 1 1 1 0 11 0 0 0 0 0 0 0 0 0 o 1 FO 

$ TIO, OFO, 0+ 

TI~ 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 eel, 2 ADDRESS 
000 1 0 0 000 0 0 0.0 0 0 0 0 0 FO 

5.6.6.3 Enter the following directives 

$ SI~ OFO. 03, 10, 02, 0+ 
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The response shall be as follows: 

CHAN END NOT RECEIVED 

SEEK 360/FOI0/0/ 
CURRENT COMMAND (Comnand location) 

AI~ o 1 234 5 6 7 8 9 0 1 234 S Cel, 2 ADDRESS 

.. Altf'Response .... meaningless 
- - - .... ~-

TDV o 1 234 S 6 7 8 9 0 1 2 3 4 S eC1 t 2 ADDRESS 
OXOOXXXXOOOOOOOO OX FO 

HIlY o 1 2 3 4 5 6 7 8 9 0 1 2 345 Ce1, 2 ADDRESS 
o 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 01 FO 

SI&'" o 1 2 3 4 5 6 7 8 9 0 1 2 345 CCl, 2 ADDRESS 
000 1 0 0 0 0 0 0 0 0 0 0 0 0 o 0 FO 

5.6.6.4 Remove the GND jumper from signal SEEKCHE. 

*,5.6.6.5 Enter the following directives: The accompanying responses shall be printed. 

$ SI~ OFO, 03, 00, 02, 0+ 

S'I~ o 1 2 345 6 7 8 9 0 1 2 345 eCl. 2 ADDRESS 
000 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 FO 

$ HI~ OF(}. (}t-

HIe" o 1 2 3 4 5 6 7 8 9 0 1 234 5 CC1, 2 ADDRESS 
000 1 000 0 0 000 0 0 0 0 0 0 EO 

$ SEEK, 07FF, 02+ 
$ TI~ OFO, 0+ 

TIe-' o 1 2 345 6 7 8 9 0 1 2 3 4 S Cel, 2 ADDRESS 
000 1 0-0 0 0 0 000 0 000 0 0 FO 

.' 
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o Cj o 
'* 5.6.6 • .5 Enter the following directive: 

$ SEEK, MFFF, 02+ 

NOTE: for part ·number 

123084, m = 0 
123085, m = 1 " 

123086,. m =2' 

... - ...... 

The response shall be 8S . folloWs. 
" 

SEEK 360/FO/0/0/ 
CURRENT COMMAND (command location) 
UNUS. END 
SECT UNAV . . 

X Ala' o 1 2'3 4 5 6 7 8 9 012 3 4 5 CC1,.2 ADDRESS 0 o 0 1 0 0 0 0 0 0 0 0 1 1 000 ,0 1 FO c.n 
'0 
0 

TOV o 1 2 3 4 S 678 9 0 1 234 5 CC1, 2 ADDRESS ~ 
(...) 

o X lOX X X X 0 0 0 0 0 000 OX FO ~ " 

HIe' o i 234 5 6 7 8 9 0 1 2 3 4 5 CC1, 2 ADDRESS 
o 0 0 1 1 0 0 0 0 O. 0 0 0 0 0 '0 0 0 FO, 

5.6.7 DyD.al1.c Seek 

.5.6.7.1 Enter the following directives: 

$ CLR+ 
SEEK,. 0557, 02+/ 

.5.6.7.2 Raference figure 5.6.7.2 
Sync on and display signal TRN. Also display signal SC1. ,. 

" " " 

.. , 

.-; TITLE $fC1$ -----.-
SPECIFICATION, TEST AND '~ 1 M j ~ ACCEPTANCE MEDIUM SPEED lW) 126555 

SHEET 31 OF 78 
" 

'" .. 
~ 

SDS-E-112(4/65) 



cr 
~ 

. 'CLKB, SC2 

CD~ 

'BC 

sc1 . 

SYNC1 

SYNC2 

. TRN 

SDS-E-l12(4/65) 

/~~ 

", \1 
"", 

PART NUMBERS 
123084, 123085, 123086 

"-___ , -~- ---l; , L 

---1l n n n n n ~ 
~ 670 ~ J 'fc.400 

--....... ·n *800 n n r1~ 

• 

--_____ ~I --~.~--

* For 50 Hz units 
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5.6.7.3 

PAllnruMBEll 

123084,123085,123086 

SIGNAL 

TR.N 
SCl 

o 
LOCATION 

l8A34 ) 
l8A27 ) 

Signa~ sel shall have the following characteristicsl 

60) ~ .Un1,t__ ·!)O llZ Units 
Tn- '. Pul_$' . 20.0:± 10 nsec 
V1C!th 165 =t 18 usee '8'00 + 20 nsec 
period ~70 .:. 2 nsec .~ . . " : 

in selection unit 

Insure that TR.N is. true for nine SCI. p~lses and' that it assumes the: falae state at least 
100naec before the tenth SC1~ 

5.6.7.4 Re:ferenca Figure .5.6.7.2 

n 
'-----' 

Sync on and display signal USECP (controller 29A46). Also display signal SYNCl (controller l4C36) • 
.f 

Syncl shall have the following characteristics2 

60 Hz Units 
Width 
Relationship 
to leading edge of 
ustcp 

5.6.7.5 Referance Figure 5.6.7.5 

:. ) 

670.:." 20nsec 
true within 
700 nsec 

·50 Hz Units 
:800 :+ ·20 n. sec 
:true -:'within' 
'SOO' ~ec:··· 

x 
c 
V) 

'0 
o 
to.) 

~ 

+ Insure that signal TO (Controller 06C28) occurs 45- 20 nsec after signal A.~ (controller 07B20). 

TO shall be 70t 20 usec in width. Using signal.TO as a reference inspect the following signals: 
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Signal 

pwe 
T1 
T2 
T3-1 
T3 
T4 
NTS 
'£6 

Location 

06e19 
06e29 
06C06 
06C04 
06C17 
06C07 
06C18 
06C05 

Characteristics 

False 40 nsee after TO. True 325 nsec after TO. 
true 60 nsee after TO 
true 100nsee after TO 
true 130 nsec after TO 
true 170 nsee after TO 
true 180 nsee after TO 
false 230 nsee after TO 
true 300 nsec after TO 

NOTE: 
+ Tolerance is - 10 nsec.-

S.6.8 Sense 
S.6.8.1 Regain keyboard control and enter the following directives: 

SENS:' 

$ SEEK, 0000, 02 + 
$ SENS, 03 + 

The SENSE response shall be as follows: 

.. j 

NOTE, tor part number 123084, 123085,. 123086 00 < j < OF 

leading zeros are not printed. 

5.6.8.2 Enter the following directive1 

$ TI~ OFO, 0 + 
The TI~status response shall be as follows! 

TI~ 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 eel, 2 
000 1 0 0 000 0 0 0 0 0 0 0 0 0 

5.6.8.3 Enter the following directives: 

TITLE 

ADDRESS 
FO 
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$ SEEK .. m n FP',. 02 + 
$ SENS, 03 + 

NOTE I for part number 123084, m-- 0, n - 7 
123085, m - 0, h a F 
123086, mal. n • F 

'l11e'- SENSE resp.onse shall be as follows I 

SENS mm FP' j 

NOTEs j'is described in Section 5.6.8.1 

.5.6.9 Write 

.5.6.9.1 Enter the fo11~g directives. The accompanying responses shall be printedz 

$ PATT, A. 1+ 
$ SEEK 0000. 02 + 
$ SI&;" OFO, 01. 10, 360, 0+ 

SI~ 0 1 2 3 4 .5 6 7 8 9 0 ·1 2 3 4 5 CC1, 2 ADDRESS 
000 1 0 000 0 0 000 0 0 0 0 0 FO 

$ TIe; OFO. Of-

TI&- 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 CC1,. 2 ADDRESS 
000 1 0 0 0 0 0 0 000 0 0 0 0 0 FO 

$ AnDR, 1, n, m+.. 

NOTE: 

$CLR + 
WRT+/ 

for part number 123084,n - 127, m =7.'15 123086~:n = 511, m = 15 
123085,n - 255, m ~ J5 '. . . 
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3.6.9.2 Sync on and display signal WEN (controller 03B02). WEN shall have the following characteristics! 

width 

'period 

60. Hz'Vnits 
+ 2.10 - .1 m sec 
+ ~4.5 - 1. m sec 

50 Hz' Units 
2.5 + .1 m sec 
41 +1: m sec'·· 

".~~.~.3 Display the following signal and observe that· it assumes the true state when WEN goes false. 

Part number 

123084 
123085 
123086 

5.6.9.4 Reference Figure 3.6.9.4 

signal 

TRKl 
TRKO 
TRKOVF 

location 

l3B23 ) 
13Bl7 ) 
l4B07 ) in conttoller 

Sync o~ signal "WCPB-358 . (controller 03BOl). Display aignal BR7 (Controller 20C03) and 

signal DAM (Controller 30B04). The period of BR7 shall be as follows! 

BR7 
60:Hz Units 
13~O ~ .30nsec 

SO Hz'Units 
:t600 .. + ."30 nse.c . 

For Reference, CDO is located in the controller at 30BOj. 

'.6.9.5 Sync on and display signal SECP (controller 29A41). Also display signal WEN (OSB02). The 

relationship between SECP and WEN shall be as follows: 

SECP I WEN 16,1 
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5.6.9.6 Regain keyboard control and enter the following directives: 

$ ADDR, 1, 0, 0+ 
$ PATT, F, 1+ 
$ LEN, 359+ 
$ WRT + 
$ TI(Y,"OFO, 0+ 

-----5.6.9.7 The TI.<Ystatus response shall be a.s follows: 

TI~ 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 CC1, 2 ADDRESS 
o 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 FO 

5.6.9.8 Enter the following directives: 

$ LEN, 361 + 
$ ~lRT + 
$ TIeY,' OFO, 0+ 

The TI~Status response shall be identical to section 5.6.9.7 

$ LEN, 360 + 
$GO+ 

5.6.9.9 Sync on the trailing edge of signal PRE (controller l8C05). Display signals PA7 

(controller 18C07) and BC (controller l8C10). Observe that signal PA7 stays true for 

eight Be pulses and goes false for eight. PA7 shall be false when SBRXPA (controller 

31B46) goes true. 

~ . 5.6.9.10 Regain keyboard control and enter the following directives: 

$ ADDR, 1, n, rirf-' NOTE: m and n are'oescribed insection.5.6.9.1 
$ LEN, 720+ 
$ WRT + 

The WRITE response shall be as follows: 
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WRT 720/FO/n/15/ 
CURRENT COMMAND 
UNUSEND 

(command location) 

S~CT UNAV 
AI~ 0 1 2 3 4 , 6 7 8 9 0 1 2 3 4 5 

001 0 0 0 0 0 0 0 0 0 1 0 00 
TOV 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 

OX10XXXXOOOOOOOO 
HIe' 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 

00011 000 0 0 0 0 0 0 0 0 

ce1, 2 
o 1 

eC1, 2 
OX 

CC1. 2 
o 0 

ADDRESS 
FO 

ADDRESS 
FO 

ADDRESS 
FO 

5.6.9.11 Attach a clip lead from signal NBC2 (controller Ol~ to the unused input pin of signal 

GTl2 (controller 24Bll). 

5.6.9.12 Enter the follOWing directives: 

$ ADDR, 1, 0, 0+ 
$ LEN, 360 + 
$00+ 

Th. WRI'!'.E response shall be as follows: 

WRT 360/FO/0/0/ 

CURRENT COMMAND (command location) 
UNUS END 
RATE ERR 
TRANS ERROR 
AI&' 0 1 2 3 4 .5 6 7 8 9 0 1 2 3 4 S 

1 0 0 0 0 0 0 0.0 .1 0 0 1 0 0 0 
TOV 0 1 2 3 4 S 6 7 8 9 0 1 2 3 4 5 

1 X 0 0 X X X X OlD 0 0 0 1 0 

HIe' 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 
000 1 1 0 0 0 0 1 000 0 1 0 

Remove the clip lead. 

TITLE 

ce1, 2. ADDRESS 
o 1 FO 

CC1, 2 ADDRESS 
OX FO 

CC1, 2 ADDRESS 
o 0 FO 
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~ * 5.6.9.13 RegaIn keyboard control and set the ftrst track protect swItch to the 11111 positron. Enter the 

followIng dIrectIves: 

$ LEN, n.·+. . *NOTE: For part no. 
$ ADDR, 1,31, Of- 123084 n = 5760 
$ CLR + 123085 n = 5760 
WRT,l + 32(STEP+) + STOP,OOf-/ 123086 n = 5760 

'* 5.6.9.14 The followIng message shall be prlntedz 

WRT/F0/31/0/V'lRT PROT 
STOP, 00 

NOTE: The above message IndIcates that 
track 31 Is wrIte protected. The 
track address will be Incremented 
by 32 as each successIve track pro­
tect switch is set. * 5.6.9. 15 Reset the track protect switch which was set, and place the next one In the 

"111 posItIon. Clear the STOP condItIon by placIng the computer In the IDLE 

mode momentarily. Repeat sectIon 5.6.9. 14 by returnIng the computer to the 

RUN mode. DiscontInue the test as per the Itst below: 

PART NUMBER DISCONTINUE TEST 

123084 after 4th switch 
. 123085 after 8th switch 

123086 a fter 16th swl tch 

TITLE SrrJlS -~ ~ 
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3.6.9.16 (Power monitor test - future) 

Check-Write 

~l 
'----_/ 

5.6.10 .. 1 Regain keyboard control. Set computer sense switch 4 to the "1" position and enter the 

following directives! 

$ AnDR, 1, 0, 0+ 
$ LEN, 5760 + 
$ PATT, 5, 1 + 
$ WRT + 
$ CLR + 
CMPW+/ 

3.6.10.2 Follow the procedure outlined in section· 5.5.9 to adjust the clock discr~inator. 

3.6.10.3 Sync on and display signal CHWEN (controller 04B13). Also display signal DCL (controller 

03B03). Insure that DCL has the following characteristic! 

Part Number 

60 'Hz' units 
50 Hz' units 

Characteristics 
+ true 21.3~.3Asec after CHWEN 

true. 25 •. 6 '0j;-: • 4,.M sec aft.eX'! chwen 

5.6.:10. ~ Res~f.comp1J~er' !ense ~witc:h: 4: .to:Jhe· uO I~ positi9n., No error. repo~ts"sha II, oc~~r~ 
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3.6.10.5 Creats a~sync pattem~errQr.:1:J~momentartly apptytng.:GNDdo stgnal,:PSPR . (controHer 26A14)" 

The r .. ulting error report shall be as follows: 

WRT Compare Error @ 1 Fol 0/ 0/ 
CWRT 57601 Fol 01 oj 
CURRENT COMMAND (command location) 
UNUS END 
TRANS ERR 
AIO 0123 4S67 8901 2345 CC1,2 

0000 0000 0101 1000 01 
TDV 0123 4567 8901 2345 CC1, 2 

OXOO XXXX 0100 0010 OX 
HIO 0123 4567 8901 2345 CC1,2 

0001 1000 0100 0010 00 

ADDRESS 
Fa 

ADDRESS 
Fa 

ADDRESS 
Fa 

3.6.10.6 Regatn-keybOard:control;'place a-ground lead o'n 'stgnaIPAOSET:(controller 16~04)i::and enter, 

the-·fol lowIng directive: 
, . 

'$ WRT+ 

.. Remove .the ground lead and enter: , $ GO+ ' .. 
The resultfng parttyerror report shall be 'as follows: . 

WRT Compare Error @/FOlolol .0 
CWRT S760IFO 01 0/ 
CURRENT COMMAND (command location) 
UNUS END 
TRANS ERR 
Ala 0123 4567 8901 2345 CC1,2 ADDRESS 

0000 0000 0101 1000 01 Fa 
TDV 0123 4567 8901 2345 CC1,2 ADDRESS 

OXOO XXXX 0100 0010 OX FO ' 
HIO 0123 4567 8901 2345 CC1,2 ADDRESS 

0001 1000 0100 0010 00 Fa 

TITLE 
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5.6.10.~ 

-0 

:--

Regain keyboard contr'ol 'and enter the following directiveSf 

" J ...• 

. $WRT+ 
$LEN, 360+ 
$ADDR, 1 0, 1+ 

$PATT, S5555S54, 8+ 

$WRT+ 

$LEN, 5760 + 

$AD.DR, 1,0,0 + 

$GO+ 

TITLE 
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ACCEPTANCE MEDIUM SPEED RAn 

.. ~. . : .. 

" 

5JDl5 
12655.5 

SHEET 45 OF 78 :;~ 

o 

x 
C 
en 

8 
. t-.,) 

~ 

I q·f· 

f:··'.;f:::<: : . Y'·';":'; '.~':'''' '. ': • .':.::/:.,.~ .. , !.~'.'f.~~~.I:.;~;:;'~:~)::~.~:;~{::f;;,:;~;~."·.i.~":;·1::'<: .. 'f":;~': • .y.~: .i'~::·l> .'. ~.:;:~~:~ ' .. ~ .... ',: ' ...... ';,.,..,. ,'. '.~'., ' '.~: ...... ,-.:::1!t. r~',·'.. ,'" I:' '.;; "-:'. ~.:':~.'~:~ ~ r~.~;·5~·.~T ':~.~A:'.' :>':."<.,:' 



, 

l' 
0-
o 

The following 

* 5.6.11 

WRT Compare ~rror report shall be as followsz 

WRT Compare Error @ 1 FO/ 0/ 0/ XXXX 

~ 

CWRT 57601 FO/ 01 0/ 
C~NT COMMAND (command location) 
UNUS END 
TRANS ERR 
A!6/0l23 4567 8901 2345 CC1,2 

0000 0000 010~ 1000 01 
TDV 0123 4567 8901 2345 CC1,2 

OxOO XXXX 0100 0010 OX 
HIet0123 4567 8901'2345 CC1,2 

0001 1000 0100 0010 00 

ADDRESS 
Fa 
ADDRESS 
Fa 
ADDRESS 
FO 

5.6.11.1 Regain keyboard control and enter, the following directives: 

$ADDR,l,O,O+ 
$PATT,5,1+ 
$LEN,5760+ 
$WRT+ 
$CLR+ 
CMPR+I 

No error reports shall occur. 

5.6.11.2 Regain keyboard control and enter the following directives: 

$LEN,359,1+ 
$G<H-

TITLE . 
SPECIFICATION, TEST AND 5JClS 
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The status response shall be as follows: 
" 

READ 359/ FO/ 0/ 0/ 
CURRENT COMMAND (command location) 
INC LENGTH 
AICY 0123 4567 8901 2345 CC1,2 ADDRESS 

0000 0000 1001 1000 01 FO 
TDV 0123 4567 8901 2345 CC1,2 4DDR:ESS 

. , OXOO XXXX 1000 0010 OX FO 
-. ---- H!fV01234567 8901 2345 CC1,2 ADDRESS 

0001 0000 1000 0010 00 FO 

5.6.11.3 Regain keyboard control and enter the following directives: 

$LEN, 359+ 
.. 

$WRT+ 
$LEN, 360 + . . 

X $GO 0 
til 

...a 
0 

The status response shall be as'fo1lows: '" (,.) 
~ 

Compare Error @ /FO/O/O/ 01 

.. 90 55555555 55555500 
" 

Summary /FO/O 
BIT POS Dropped Picked -

0 0 0 
' . .. " 1 -1 O. 

.. 2 0 0 
3 1 0 

.. 4 0 0 
5 1 0 
6 . 0 0 
7 .,-1 0 

.. 

- . 
TITLE SJClS SPECIFICATION,TEST AND . ' 
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5.6.11.4 
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5.6.11.5 

5.6.11.6 

SDS-E-112(4/65) 

(/-) 

Regain keyboard control and enter the following directions: 
\¥~ 

$PATT, F,I+ 
. $LEN, 5760+ 
$WRT+ 
$CLR+ 
READ, 0, 1+/ -, 

No errors sha II occur. 

Regain keyboard control. Create a Parity error by applying GND to signal PAO 

{controller 18C24} • 

Enter the following directive: The accompanying print out shall occur. 

$GO+ 

READ 5760/ FO/ 0/ 0/ X 
CURRENT COMMAND (command locatlon) 0 

Vl 

UNUS END -.0 

TRANS ERR 
0 
~ 
(.) 

AIO 0123 4567 8901 2345 CC1,2 ADDRESS .J::o.. 
Ul 

0000 0000 0101 1000 01 Fa' 
. TOY 0123 4567 89012345 CC1,2 ADDRESS 

0000 0000 0100 0010 00 Fa 
HIO 0123 4567 8901 2345 CC1,2 ADDRESS 

0001 1000 0100 001 a 00 Fa 

Remove the GND from PAO. 

.. " 

TITL.E s[C15 
SPECIFICATION, TEST AND 
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.. 5.6.12 Coamand Chain 

5.6.12.1 Regain keyboard control and enter the following directives! 

$ADDR, 1, 0, 0+ 
$CCHN, 1+ 
$CLR+ 
CCHN,O+/ 

No error reports shall occur. 

(-) 
\. j 
'--_/ 

5.6.12.2 Sync on and display signal DGB (controller 15B38) and verify ~at it remains true for 

- ........ _- the following times! 

123084, 123085, 123086 

between· 35 & 
70 m sec 

132834 

between 70 & 
105 m sec 

~ 5~6.13 HAtrtx Teat 

r 
(,.) 

NOTE! Paragraphs S.6.13.l thru 5.6.13.4 to be preformed only on units with logical sparing 

installed. ~ire list l2655l~(and above.) 

Paragraph 5.6.13.4 to be preformed on all units. 

5.6.13.1 Install LTIOS modules as. per the following chart 

.-

, S.6.1!.2 

~ 
7202 
7203 
7204 

Arm Interface Assy 

127612 
127612, 
127612 

Preform the spares portion of ~8 

$ADDR, 1, 0, 0+ 
$LEN, 2880+ 
$CLR+ 
PATT, 00000000,8 + BACK + 

" : ~ 

TITLE 

LTlOS 

29A & 30A 
29A, ·30A, 3lA lie 32A 
29A, 30A, 31A, & 32A 
04B, 05B, 06B &, 07B 

following test: 

Spare Tracks 

0-15 
0-31 
0-64 

n(WRT + PCYC, 00000008 + STEP +)+ 
PATT, 00000000,8 + BACK + 
n (CMPW+PCYC, 00000008 + STEP +) + 
STOP, 0001+/ 

SItJ15 
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5.6.14 

5.6.13.2 . (Cont'd.) 

NOTEr for part Number 

Active Head Test 

123084, N - 2S6 
12308S, n .. 512 
123086, n a 1024 

Spares Test 

n" 32 
n - 64 
n .. 128 

S.6.13.3 Remava ':LTI05 modules installed in S.6.13.1. List all failing tracks on Head Sparing 

Chart 153709-002. 
I 

5.6.13.4 Preform. the "Active Head . Test" portion of S~.6.13.2. 

No error reports shall occur before the message 

STOPOOOl 

1.8 printed. 

Pattern Test 

5.6.14.1 RegaiD keyboard control and enter the following directiveat 

$ADD, 1,0, 0+ 

,". ~ ... ". 

; 

$ LEN , 46080+ 
$CLR+ 
PATT, D2D22D2D, '8 + 1 @ + 
PATT, 33CCAAFF, 8 + 1 @ + 
PATT, FFOOSSCC, 8 + 1 @ + 
PATT, CC3311AA, 8 + 1 @ + 
PATT, AAOOFFSS, 8' + 1 @ + 
STOP, 0002+1. + BACK + 
n (WRT+STEP+)' +5 (BACK + 
n (CMPW+STEP+)+)-f@+/ 

NOT.Bt for part number 123084, n .. 16 
12308S, n - 32 
123086, n - 64 
132834, n - 32 

," ~ 

TITLE 

SPECIFICATION, TEST AND 
ACCEPTANCE MEDIUM SPEED RAn· 
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5.6.14.2 Section 5.6.14.1 provides a control line which writes five different patterns on all tracks 

and check-writes each pattern five t~es. Run t~es are as follows: 

PART NUMBER 

123084 
123085 
123086 

RUN TIME 

"Z 2.5 min 
X 5.0 min 

~. 10.0 min 

No error reports shall occur before the message 

STOP0002 

is printed. 

Notel 50 Hz units 
run 20% longer 

5.6.15 Margins 

y> 

5.6.15.1 Set: the "'PT10. margIn :'swltch ,'to :.the; "lOW~: posTtlon~ ~:Re9aln :-keyboard contro I and ,ent~r::, 

$GO+ 

No errorreporf skan'o~cur before the message STOP0002 Is prInted. 

5.6. 15.2 Set the PT16 margIn switch to the IIHIGH II positIon. RegaIn keyboard control and enter 

$GO+ 

No error report shall occur before the message STOP0002 Is prInted. 

5.6 .. 15.3 Return the PT16 margtn switch to the "NORMALII posItIon. 
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.5.7 

... -.. _-

Sigma 2 Computer Testing 

The following tests shall constitute the minimum acceptable standard for the Medium 

Speed RAD, usi.ng a Sigma 2 computer. 

5.7. 1 Preliminary 

5.7. 2 

5.7.3 

Perform sections 5. 1 through 5. 4. 2 of this procedure 

Pr.ogram loa,ding 

Use the standcp"d load procedu"e, as outlined in the Sigma 2 Computer Reference 

Manual,· to lo.ad the Sigma 2 Diagnostic Control Program and RAD Diagnost;.c 

Pro"gra.m (SDS 704980)- • The Input/Output keyboard sha.!l pri.nt, 

SIGMA 2 HIGH CAPACITY RAD TEST "NO. 704980 MANUAL NO.;·901538 ~' 

and remain in the input mode . when the program has been successfully loaded. 

Power On Status 

5.7.3. I Apply D. C. power to the "controller and selection unit by setting the 

LOCAL-OFF-REMOTE switch on the Power Distribution Panel to 

the LOCAL position • 

5.7.3.2 Set the ONLINE-OFFLINE switch (Controller Z3C) to the "I" or ONLINE 

position. Enter the following directives: 

$ALT, 20, 168, B4, + $ ALT, 12CF, 8020, + 
$ALT, D3C, 168, + * $ALT, 1310, XXXX, 6168, + 

$ALT, D40, 10, + $ALT, 1324,2168, + 
$ALT, 1141, 10, 0, + $ALT, 1328, FPFF, + 
$ALT," 1290, A021, + 

* See Note Page 51 
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,. 5.7. 3. Z (cont'd) 

$DKB, "Q t . 
$UNIT. 0, col+· , .... 

. $lEN, 0; .3&0 t·: ' .. 
$ADDR,' 1, '0;0'+ 1- :. 

$PATT, 0000,+ . 
$SMD, Q + 
$SMl, 3 f-

Note: for part number 

IZ3084. :xxxx = F802 
123085. xxxx:. F002 
123086, 'Xxxx' = E002 

Q = Keyboard Addre.s 

5.7.3. 3 Set the ON LINE-OFFLINE switch (Co:tltroller Z3C) to the "O"or OFFLINE 

position. Enter the following directive 

$ TIO, CD,1" 

5.7.3.4 The TIO status response shall be as follows: 

TIO 0 1 Z 3 4 5 6 7 OC 

o 0 0 0 000 0 11 

ADDR 

CO" 

Note: Individual status bits may be' interpreted using Manual,. Hedi_ Speed . 

RAn Fi1e'Test (SDS 901167). 

5.7.3.5 Set the ONLINE-OFFLINE switch to the "I" or ONLINE position. 

Set address comparator switches SI-I. S l-Z. SZ-I. 53-1.33;-2 •. ' S4-~';and ..s4-2-
(- Control1.er· :24c. ) to the" 0" position. 

Set address comparator switch S2~'2-bo the, "1"" po's'i tion. 
5.7.3.6 Enter the following directive 

$ TIO, 'Cor 

The TIO status resp~nse shall be identical to section 5. 7.3.4 
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.15.7.3.7 I Set address comparator switch Sl-Z to the "l" position and enter the following 

directive 

.5.7. 3. 8 

5.7.3.9 

$ TIO, C' 0+ 

The TIO status.: response shall be as follows: 

TIO " 0 1 Z 3 4 5 6 7 OC ADDR 

o 0 0 1 . 0 0 0 0 00 C'O 

Enter the following directives: The accompanying responses shall be printed: 

. $ TDV, Co·+ 
TDV o 1 Z 3 4 5 6 7 OC ADDR 

CO 

ADDR 

CO 

Attach a clip lead from GND to signal IDS (Controller Z8A04) 

5.7.3.10 Set computer data switch 4 to the "1" position. Enter the.fol~owing directives: 

$ CLR + 
TIO,C 0, + 1 

x 
o 
tn 
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.5., 7. 3. 11 

.5.7.3.1Z 

o 

Reference figure 5. 6.4. 9 

Sync on and display signal SDO (Controlle'r l7A04). Two SDO's shall be 

displayed. They shall be 210 ± 40 n/sec. in width. separated by 210 ± 40 

,n/sec. Signal FSD (Controller 07B42) shall assume the true state 190 ± 45 ~. 

n/sec. after the leading edge of the second SD" and shall reniain:true until 

. signal FSU (Controller llB03) assumes the false state. 

Regain keyboard control by momentarily setting computer data switch 0 to the 

"l" positi~n. 
Set data switch 4 to the "0" position. 

Remove the GND jumper from signal IDS • 

mega! Order 

5.7.4. 1 Enter the following dire ctives: ·The accompanying responses shall be printed: . . 
SIO o 1 Z 3 

000 1 

TIO o 1 Z 3 

0'001 

HIO o 1 Z 3 

o 0 01 
." .. 

. . : .. -. 

TIO o 1 Z 3 

000 1 

$ SIO, Q O),OOtOO)360,0+ 

4 5 6 7 OC ADDR 

o 0 0 0 00 

$ TIO, CO, 0 , + 
4567 OC 

1 000 00 

$ HIO,C Q+ 
4567 OC 

1 000 . 00 

$ TIO,O 0 + 
4567 OC 

o 0 0 0 00 

C 0 

ADDR 

C 0 

ADDR 

90 

ADDR 

CO 

(1 
'---
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o 
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5.7.5 Seek-interrupt on count done, Channel End. 

5.7.5.1 Attach a clip lead from GND to signal SEEKCHE 

(Controller 04B01). 

5.7.5.2 Enter the following directives: The accompanying responses shall be received: 

$SIO, C 6, 03,00 , 02, 0+ 

SIO 0123 4567 OC AnDR 
0001· 0000 00 C'O 

$WRT+ 
SIO NOT POSS 
TIO 0123 4567 OC,A ODr( 

0111 0110 01 C.'O 
CHAN EHD NOT 1U:CEI~D 
SEEK 000002/ Co / 000 / 00 / 
HIO 0123 l~567 OC AnDR . 

0111 0110 01 C'O 
5.7.5.3 Remove the GND jumper from SEEKCHE. 

5.7.5.4 'Enter the following directives. The accompanying responses shall be received: 

$SIO, CO, 03, 00, 02,Oi-
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SIO 0123 4567 OC ADDR 
0001 0000 00 CO 

" 

$HIO, CO + ',. 

BID 0123 4567 OC ADDR 
; 

:.~. 
0001 0000 000.'0 

." '. .-.. 
,,",' 

$SEEK, ()7FF + 
.' $TIO, Co + 

I 

TID 0123 4567 OC ADDR. -----
0001 0000 00 C 0 

.. 

. ' . *5.7.5';5 Enter the following directives . 

: $.SEEK, mFFF+ !!.Q.!!t for part number 123084, m - 0 
123085, m - 1 

I' 

123086, m - 2 

... 
The response sha1l'be as' follOws. 

X . 0 .. V) 

SEEK 000002 I C~O I 000 I 00 / -.0 
0 

AIO 0123 4567 OCAnDR ~ 
(..) 

0010 0000 01 C'O ~ 
01 . 

·TOV 0123 4567 OC AnDR 
0010 0000 01 C'O 

JHIO 0123 4567 OC A1)DR 
.... , 0001 1000 00 00 . , .. 

OPERATIONAL STATUS BYTE 
00011000 

'UNUS END . . . 
SECT UNAV 

.. 

TITLE 5JC1S - SPECIFICATION, TEST AND 
~ ... ACCEPTANCE MEDIUM SPEED RAD 126555 I H· '-8. 
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5.7.6 

.. 
5.7.5~5 . . Enter th.rollowlng dlrectlv~, The accompanyIng responses shall be prInted: 

DynamIc Seelc 

$SIO, CO, 00,01,00,00+ 

lLEG 000000/ CO /000 /00 / 

HIO 0123 4567 OC ADDR 
0001 1000 00' ,CO 

~ .Op,ratlon.a I Status Byte . 
, '00001000 . 

Unus End, 

5.1. 6~ 1 .Entw:tM ,following dt~ttvesl 

$ CLR+ 

SEEK, '0557,' 02+/ 

5.7.6.2 Reference ngure 5.6.7.2'-" Sync on and display signal TRN. Also dIsplay sIgnal SCL •. 

" 
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PAR TNUMBER SIGNAL 

123084, 123085, 123086 TRN 
SCl 

LOCATION 

18A34 ) 
18A27 ) in selection unit 

Signal SCI shall have the following characteristics: 

60 'lIz Units 50 Hz units 

Type PUI.fe Pulse 
Width 165+ 10 nsec 200 + 15 nsec 
Period 670- 20 nsec 800 +- 30 nsec -

5.7.6.3 Insure that TRN is true for nina SCI pulses and that it assumes the false state at least lOOnsec before 

the tenth SCl. 

5.7.6.4 Reference Figure 5.6.7.2 

Sync on and display signal USECP (controller 29A46). Also display signal SYNC1 (controller l4C36). 

Syncl shall have the 

Width 
Relationship 
to leading edge of 
USECP 

following characteristics: 

60 Hz units 
+' 670- 20nsec 

true within 
700 nsec 

5.7.6.5 Reference Figure 5.6.7.5 

50 Hz units 
800+ 30 nsec 
true' wi thin 
850 nsec 

Insure that signal TO (Controller 06C28) occurs 45:t 20 nsec after signal ARR2 (controller 07B20). 

following signals: + TO shall be 70- 20 nsec ,in width. 

I",. 

Using signal TO as a reference inspect the 
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SIGNAL LOCATION 

PWC 06C19 
T1 06C29 
T2 06C06 
T3-1 : 06C04 
T3 06e17 
T4 06C07 
NT5 .06Cl8 
T6 06C05 

5.7.7 Sense 

;. . ~ 

CHARACTERISTICS 

False 40nsec after TO. True32S nsee after TO. 
true 60 nsec after TO 
true 100nsec after TO· 
true 130nsec after TO 
true 170nsec after TO 
true 180nseq after TO 
false 230nsec after TO 
true 300nsec after TO 

NOTE: + Tolerance is - 10 nsec. 

5.7.7.1 Regain keyboard control and enter the following directives: 

NOTE: Setting DATA switch 0 "UP" Keyboard control can be regained by either, 1.) 
or ·2.) Momentarily setting Interrupt·switch "UP". 

$ SEEK, OOOp, 02 + 
$ SENS, 03 + 

The SENSE response shall be as follows: 

SENSE: j 
Notet for part number 123084 J 123085, 123086 00 <j < OF 

5 .. 7.·8 Write 

5.7.8.1 Enter the following directives, 
$PATT, MAA + 
$ADDR, 1, n, m + NOTE: 
$CLR+ -
WR'r+/ 

TITLE 

for par t number 
123084, n - 127, m - IS 
123085, n = 255, m a 15 
~23086~ n = ~11, m a 15 
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5~1..8.2 Sync on and display signal WEN (controller 05B02). WEN shall have-the following characteristics: 
. . ":60-Hz-Uriits ·SO:lIz:.units· 

Width 2.10 to.l m sec 2,5.+ .• lm,·'se;c 
+ 41 +-1. m.·· sec 

Period 34.5 1.Om sec -

5.7.8.3 Display the following signal and observe that it assumes the true state ~en WEN goes talse. 

Part number 

.1'23084 
123085 
123086 

5.7.8.4 Reference Figure 5.6.9.4 

Signal 

TRKl 
TRKO 
TRKOVF 

Location 

l3B23): 
l3B17) 
l4B07) in controller 

Sync on signal WCPB-358 (controller 03B01). Display signal BR7 (Controller 20C03) and 

signal D~l (Controller 30B04). The period of BR7 shall be as follows: 

BR7 

60 Hz/units .+ .. 
1330 - 30 nsec 

SO Hz' units 
1600 :t' 30 nsec , 

For Reference, CDO is located in the control lor at 30B05. 

5.7.8.5 Sync on and display signal SECP (controller 29A4l)~ Also display signal WEN (05B02). The 

rolationship between SECP and WEN shall be as follows! 

123084, 123085, 123086 

'SECP : WEN 1611 

5.7.8.6 Regain keyboard control and enter the following directives: 
$ADDR, 1, 0, 0 + 
$PATT, FFFF + 
$LEN, 0, 360 + 
$CLlt + 

WRT +/ 
TITLE 
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5.7.8.7 

,*"5.7.8.8 

Sync on the trailing edge of signal PRE (controller l8C05) •. Display signals PA7 

(controller l8C07) and BC (controller 18ClO). Observe that signal PA7 stays true for 

eight BC pulses and goes false fo~eight. PA7 shall be false when SBRXPA (controller 

3lB46) goes true. 

Regain keyboard control and enter the following'directivesr 

$ADDR, 1, n, m + 
'$LEN, 0, 720 + 
$WRT+ 

NOTE: nand m 
are described in section 5.7.8.1 

The Write response shall be as follows: 

WRT : 000720/ CO/ . It .. j'<m. / 
AIO 0123 4567 OC AODR 

0010 0000 01 G'O 

TDV 0123 4567 OC ADDR 
0010 0000 01 C'O 

HIO 0123 4567 or. ADDR 
0001 1000 00 (;'0 

OPERATIONAL STATUS BYTE 
00001000 

UNUS END 

SECT UNAV 

~: nand m are described in Section 5.7.8.1. 

~ 5.7.8.9 Attach a clip lead from signal NBC2 (controller 01B44) to the.unused pin of signal GT12 

(controller 24Bll). 

~ 5.7.8.10 Enter the following directives! $ADDR, 1, 0, 0: + 
$LEN, 0, 360 + 
$WRT+ 
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The WrIte response shall be as follows: 
WRT 000360/CO/000/00 / 
AIO 0123 4567 OC ADDR 

1000 0000 01 C 0 
TDV 01234567 OC ADDR 

1000000001 C 0 
HIO 0123 4567 OC ADDR 

0001 1000 00 C 0 
OPERATIONAL STATUS BYTE 
10001000 -._- ....... 
UNUS END 
RATE ERR 
TRANS ERR 

Remove the clip lead. 

5.7.8. 11 RegaIn keyboard control and set the first track protect switch to the "l II posItIon. Enter the 

followIng dIrectives: . 
" X 

$LEN,O, n. f . NOTE: For part no. 0 
V') 

$ADDR, 1,31,0+ 123084 n = 5760 -0 
0 

$CLR+ 123085 n = 5760 r-..,) 
w 

WRT, 1+ 32(STEP+) + STOP, 00+/ 123086 n = 5760 ~ 
U1 

5.7.8.12 The followIng message shall be prInted: 

'. WRT/CO/0031/'O/WRT' PROT 
STOP, 00 

NOTE: The above message IndIcates that track 
.. 31 Is wrIte protected. The track add res 

wIll be Incremented by 32 as each suc-
cesslve track protect swItch Is set. 

5.7.8. 13 Reset the track protect swItch whIch was set, and place the next one In the "111 posItIon. 
Clear the STOP conditIon by placIng the computer In the IDLE mode momentarIly. Repeat sectIon 5.7.8. 12 
by returnIng the computer to the RUN mode. DIscontInue the test as per the list below: 

.. . ., 
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Check-Write 

PART NUMBER. 

123084 
123085 

..... '123086 

. DISC;O.NTINUE;TEST " 

after 4th swItch 
after 8th swItch 

, after 16th switch 

S.7.9.1 Regain keyboard control. Set computer DATA switch 4 to the "1" position and enter the following 

directivess 

$ADDR, 1, 0, 0+ 
$LEN, 0, 360 + 
$PATT, SSSS+ 
$WRT+ 
$CLR+ 
CMPW + / 

S.7.9.2 Follow the procedure outlined in section S.·5.9 to adjust the clock discriminator •. 

5.7.9.3 Sync on at:1d display signal CHWEN (controller 04B13). Also display signal DCL (Controller 

03B03). Insure that DCL has the following characteristics: 

S.7.9.lf 

Part Number 

60 Hz units 
50 Hz units 

Characteristics 
.+ true 21.3~.3~secafter CHWEN 

true· 25.n t.4~sec after CHWEN 

Reset computer DATA switch 4 to the "0" position. No error reports shall occur. 
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The re.ulting error report shall be as follows! 

, 

WRT COMPARE ERROR @ leo I 000 I 00 I 
CWRT 000360/ CP.; OQO/ .00../ 
HIO 0123 4567 OC !nDR 

0001 1000 00 C 0 

OPERATIONAL STATUS BYTE 
10001000 

.iUNUS END 

TRANS ERR 

. .',S. 7 .9. &. 'Regatndcey.Pocmlkontrol,:·placd ~:g.round lead csn·!stgnat.PA"OS£l :(conw.oller 16804), and enter the 

followIng dlrectlv~l" ., ,'. ,"($WRT+ 

~emoye the. ground lead '~I)d enter: $~9+ 

The felultlng.parll'l error report shall be as follows! 

WRT COMPARE ERROR @ I 'CO I 000 .J. 00 . 
CWRT000360tCO/'OOO /00'/, 
HIO 0123 4567 OC ADnR 

0001 1000 0.0 Co 

OPERATIONAL STATUS BYTE 
10011000 

UNUS END 

TRANS ERR 
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5.7.10.1 .e.ata keyboard control and ent.r the following dir.ctivese 

$ADDR, 1, 0, 0 + 
$PAft, 555,... 
$LEN, 0,576Gf. 
$WR'l'+ 
$CLR+ 
CHPR+/ 

:~ . : 

Ko error report. shall occur. 

. 5.7.10.2 ••• ain keyboard control and .nt.r the following directive.! 

$LEN, 0, 359, 1 + 

5.7.10.3 

$GO + 
. '!he following .rror typ.out shall occurs 

Read 000359/ CO/ 000 / 00 / 

OPERATIONAL STATUS BYTE 
01010000 ' 

tHC LDGTH 

.... in keyboard control .and enter 

$Llm, O. 359 + 
the following dir.ctiv •• : 

.. $WIlT + 
$LBN, 0, 360 +: 
$00 + 

!be follovins error typeout shall occur 1 

'. 

CCMPARE ERROR @ / 0'0 / 000 / 00 / 
000179 5555 5500 

TITLE 
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SUMMARY / CO / 000 / 00 / 
BIT POS DROPPED PICKED 

00 000000 000000 
01 000001 000000 
02 000000 000000 
03 000001 000000 
04 000000 000000 
05 000001 000000 
06 000000 000000 ' 
07 000001 000000 

5.7.10.4 Regain keyboard' control and enter the following directives: 

$PATT, FFFF+ 
$LEN, 0, 576Of. 
$WRT+ 
$CLR+ 
READ, 0, 1 + / 

No errors shall occur. 

5.7.10 • .5 ' Creato a, read error by applying GND to signal PAO" (Controller lSC24). 

5.7.10.6 The error printout shall occur, 
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(X) -
SDS-E-112(4/65) 

READ 00S760/ 0:0 / 000 / 00 / 

HIO 0123 4561 OC ADDR ' 
0001 1000 00 C '0 

OPERATIONAL STATUS BYTE 
10011000 

UNUSEND 

,4 

TRANS ERR Remove the GND from PAO. 

TITLE 
SPECIFICATION, TEST AND 
ACCEPTANCE MEDlm{ SPEED RAD 

• .•• .-.."./1'., 

SfC1S 

SHEET 

('1 
'-. .,-

. . 

x 
o 
V) 

..a 
2 
CAl 
~ 
01 

126555 1 H:~ 
67 OF 78 

.,.t ... , .... 



] 
'".' 
· .. ~ 

cr 
CX) 

.:;~ 
,J 

N * 5.7.11 Matrix Teat 
.~1 

:~ 
~::i 
. ~ 
fi 

.3-
>1 
",U 

/'i 
.:~ 
.;,0;, 

;ji 

:fj 
;:;; 
.'~ 

::~~i _~' 
:;,~ 
,n 

'1~ 
:~.J 
,'.'1 

>,t-: 
~i 
~'i 

· g! .• ~ 
.~-~ 

·"i 

] 
,:,~ 
.~ 
:~l 
;~~ 
:~ ~~: 

·H · .. ~I 
:":..; 

.. {~ 
'J.;"t 

~~~ 
.~.~. 

,;} 
S:" 
:',-: 
~ :. ...... 

',f,1. 
,~:.:j 

· ~~i' 

. {j 

:;,-j 

~~:~ 

~f 
<;; SDS-E-112(4/65) . , 

(-------"\ 

NOTEz Paragraphs 5.7.11.1 thru 5.7.11.4 to be preformed only on units with logical 

sparing installed. (Wire list 126551H and above). 

Paragraph 5.7.11.4 to be preformed on all units • 

5.7.11.1 Install 'LT105 modules as per the following chart! 

~ Conn. Interface Assy. ~ Spare Tracks 

5.7.11.2 

7202 
7203 
7204 

127612 
127612 
127612' 

29A & 30A 
29A,30A,31A & 32A 
29A,30A,3IA,32A, 
04B,OSB,06B & 07B 

Prefo~ the spares portion of the following test: 

$ADDR, 1, 0, 0 + 
. $LEN, 0, 2880 + 
, $CLR + 

PATT, 0000 + BACK + n (WRT + PCYC, 
0001 + STEP +) + PATT, 0000 + BACK 
+n (Cl1PW + PCYC, 0001 + STEP +) + 
STOP, 01 + I 

Active Head Test 

NOTE I for part number 123084, n - 256 
123085, n a 512 
123086, n -= 1024 

0-15 
0-31 
0-64 

Spare Test 

n :a 32 
n" 64 
n • 128 

.: .... 

5.7.11.3 Remove LT105 modules installed in 5.7.-11.;1 •. List all failing tracks on Head Sparing 

Chart 153709-002. 

5.7.11.4 Preform. the "Active Head Test" portion of 5.7.11.2. 

No error reports shall occur before the message. 

is printed. 

..... ,I, ~ •• 11', ...... 

STOP 01 
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5.7.12 Pattern Teat 

Cf 
(X) 
(,.) 

SDS-E-112(4/65) 

•.•• ";.,, .. ': I .. 
5.7.12.1 Ragain keyboard control and enter the following directive., 

..... -.. -... -. 

$ADDR, 1, 0, 0+­
$ LEN , 0, 5760+­
$CLR+ 
PATT, 0000 + l@ PATT, 1111 + l@ + 
PA TT, AAAA + l@ PATT, CCCC + 1@ + 
PATT, EEEE + l@ + STOP, 02 + 1. + 
BACK + n (WRT + STEP + )+5 (BACK + 
n (CMPW + STEP +) +) i@ + I 

.,:/ ... ' '. -:.~': .. '..... : .~, -:~'... ::~ *:;: 

NOTE: .' for part number 123084, n .. 128 132834, n • 256 
123085, n .. 256 

. 123086, n .. 512 
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(X) 
~ 5.7. 12.2 

5.7. 13 

5.7. 13. 1 

5.7. 13.2 

5.7. 13.3 

SectIon 5.7.12. 1 provIdes a control nne whIch wrltesriinedlfferent patterns on all tracks and check 

wrItes each pattern three' ti~s.No error reports shall occur before the message: STOP 02 Is prInted. 

Run tImes are as follows: 

Part No. 

123084 
123085 
123086 

Run TIme 

",v 2.5 mIn 
,/V 5.0 mIn 
"'-' 1 0.0 'mln 

MargIns 
NOTEr SO Hz units take 20% l~nger. 

Set the PT16 margIn swItch to the "LOW" positIon. RegaIn keyboard control and enter: $GO+ 

No error report shall occur befo~e}he message: STOP 02 Is prInted. 

Set the PT16 ma.rsln swItch to the UHIGH" posItIon. RegaIn keyboard control and enter: $GO+ 

No error report shall occur before the message: STOP 02 Is printed. 

Return the PT16 margIn switch to the "NORMAL" posItIon. 
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6.0 .. ACCEPTANCE TESTING 

6.1 Ceneral 

6.1.1 The acceptance test shall be executed according to sections ~.2.1 through' 6.2.5, in that 
.. order. . Criteria as to the success, or failure to meet, acceptance standards are given in 
. section 6.3. Fail!lre to pass any part of the "acceptance test must b~ followed by repai'r 
'and restart according to se,ction ~.4 

'6.1.2 ,There sh.ll be at least three spare head-pairs lef~ ~nimpleme~ted per head 'plate at the 
. ~·complet·ion of the acceptance test. 0t:l. units with logical sp~ring (wiring list l2655111 or 

,above) the amount of unimplemented spares shall be as lis,ted below~: 

Part no. NUmber of Head Plates , Logical Spares 

123084 1 
123085 2 

--~----------~--l~ 
. 

123086 .4 ~--~----~--~~20 .. 
6.1.3· '.'. MUl,tip~e unit testing is outlined in section 6.5. 

6.2 r, Acceptance Procedure 

'. 

6.2.1 Preliminary Tests 
i~ 

Perfo~ the asteriaked portions of section.5 . (see table 6.1) in the order indicated. 
, All printouts shall be identi~al t~ those listed in section 5. 

6.2.2 " . Acceptance Test ContEol 'Line 

6.2~2.1.. si~Sl7' 

Set lense lVitch three to the "1"'po8iti~nt and enter the following directives: 

~ 
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TITLE 
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6.2.2.2 

SDS-E-112(4/65) 

" 

, . $UNIT ,lQJannp+ PART 
$ADDR,l,O,O+ NO. P t 
$SML,3+ 1230811- 4 11520 
$SMD,Q+ 123085 5 11520 
$CNTR,FFFFF+ 123086 6 11520 
$LEN,t+ 

I •. 
. , 

$PATT,F082B55,7+ 
$CLR+' . 

Q = Keyboard Address 
k = lOP Address 
m = Controller Address 
ri = Device Address 

Core Memory Size 
8K 12K 

u v t ,9 v 
28 64 23040 28 32 
14 128 23040 14 64 

7 256 23040 7 ",28 
. 

16K and._ahove~ . 
t u v 

46080 28 16 
46080 14 32 
46080 7 64 

. . .". - . 

1. +·u(BACKiY~T+STEP+)+5(BACK+V(2CMPW+STEP+)+)+BACK+V(2CMPR+STEP+)+PCYC,82653l7+) 

+MARK,09+5PCYC+l@+ 

2. +SENS+SML,O+10(CMPW+)+SML,3+TYPB,1,2+TYPC,02000+CNTR,02000+@+/ 

Sigma 2 

Set the computer data switch three to the "1" position, and enter the following directives: 

.:'" .. , TITLE 

Q = Keyboard Address 
M = Controller Address 
n = Device Address 
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6.2.2.3 

, .: 

$tmt'l,O,;':mnl+ 
$ADDR,l,O,o+ 
$SML,3+ 
$SMD.Q+ 
$mv.,. ,1'0+' 

. $ LEN , 0; 1024' + . 
$PATT,EB85+ 

," $XGEN, mn+' . 
$CLR 

~(XWRT+SXCwT+XRD~+PCYC,13S7+SPCYC+)+MARK,09+/ 

NOTE: FOR PART NUMBER 

'123084 N I: 28 
123085 N = 14 
123086 N = 7 

rile eontroL:line- in'ltes:;' check-wr'ites~" and"'" reads . on every track, changing the data 
pattern after each pass. Ten retries are attempted whenever a read or .check-write . 
error is detected. The following messages' may occur d~ring the acceptance test: 

9 
MARK 09 - 10 bits have been read from each unit 

Pass time, Si'i}DJJ.5/7 • 20 to 25 min/unit 
Pass time, Sigma ~ ·'14 min/unit· 
NOTE: 50 Hz units take 20% longer per pass 

SENSE XXX • XXX is the data group address, plus one s~ctor, 
detected. 

~ 

in which an error was 
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o 
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-.0 

2 
Co.) 
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U'I 

COUNTER. 14 yy - YY is the total number of read or check-write erron! detected after.l SigiDa 5/7" 
ten retries. r only 

REL LOC - the data pattern recorded when an error was detected. 
1-2 (data) 
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6,!2.3 Low Margina 

Regain keyb~.rd control,. and set the PT16 margin switch to the "LCM" position. Enter 

$ GOof-

and cOliplete five MARK09 pass'es of the acceptance test • 

6.2.4 ... __ .. :-_ High Margins 

6.2.5 

l Regain keyboard contro~ and set the PT16 margin switch to the ''HIGH'' position. Enter 

$G(}f-

:and ~lete five ~09 passes of the acceptance test. 

Normal Harlin. 

Regain keyboard control, and set the PT16 margin switch to the "NORMAL" posltioo.. 

$G~ 

and run the acceptance test.for the required ttme, as indicated. 

", 

NOTEt 

'.: 

,., 

:'. 

PART NUMBER. 

I .123084 
123085 
123086 

MINIMUM RUN TlME PER. UNIT 
(INCLUDING MARGINS) 

4 hrs. 
~ hrs. 
8 hrs. 

=. 

ADD 201 to these run times for 50 Hz units 

TITLE I SlD15 
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6.3 

6.3.1 

o 

Acceptance Criteria 

Recoverable errors 

The only error printouts allowed are for read or check-write data transmission errors, 
which have the form 

Note: 

READ t/mn/x/y I 
(status) 
UNUS END 
TRANS ERROR 

or WRT COMPARE ERROR@ mn/x/y I 
CWRT t/mn/x/yl 
(status) 
UNUSEND 
TRANS ERROR 

See section 6.2.2 for t, m, and n. 
x = starting track address of this operation 
y = starting sector address of this operation' 

any o"ther printout shall be considered a non-recoverable error, and cause for restart 
of ,'the test. 

6.3.2 Error'Ret;y 

6.3.3 

6.3.4 

6.3.4.1 

The retry provision will execute an additional ten check-write operations whenever 
an error is detected. The total number of detected errors during the retry is printed as 

COUNTER 14 (number) (Sigma 5/7 only) 

Non-recoverable Errors 

More than one recoverable error on the same track per MARK09 
pass shall be considered a non-recoverable error, and cause for restart of the test. 

Recoverable Error Rate 

Sigma 5/7 

The recoverable error rate per unit shall be equal to, or less than, one error per 
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6.3.4.2 

6.4 

6.4.1 

6.4.2 

6.4.3 

6.4.4 

6.4.5 

four hours of run time. 

Sigma 2 

The recoverable error rate per unit fbr 6.0'. Hz "units ':shal1 b.e:~eqtlal:·,~o .. :or':less ~han, two errors per 
five hour. of run time. For 50 Hz units the recoverable error rate per unit shall be equal to, 
or less than one error per three hours of run time. 
Restart provisions 

Failure to pass section 6.2.1 requires a restart at the beginning of section 6.2.1. 

Failure 'to pass section 6.2.3, 6.2.4, or 6.2.5 requires a restart at the beginning of 
section 6.2.3, after the cause of the failure is repaired. 

The minimum run time after restarting the acceptance ~est is three.,~haurS:0£or:~each,.,tmit 
which failed section 6.3. Accrued run time before the restart may be used to meet 
the total acceptance test time, as stated in section 6.2.5. 

If a failing head is replaced with a spare, the Matrix Test (section 5.6.13 or 5.7.11) 
must also be repeated. 

Acceptance testing may continue beyond the minimum required run time, if the recoverable 
error rate exceeds the value stated in section 6.3.A. Testing may continue until 

1) the recoverable error 'rate is achieved, or 
2) twelve' hours of testi~g per unit have elapsed. 

6.4.6 If, after :twelve . hours of testing, a unit still has not achieved an acceptable error 
rate, the acceptance test for that unit must be restarted at section 6.2.3. 

6.5 Testing ~u1tip1e Units 

6.5.1 Acceptance testing multiple units 

6.5.1.1 Addressing 

A maximum of eight units -(four ;unita ·on ;Sigrtl8. '2) 'may be :ac:ceptanc:e .tested ·st·"oite .. time using the 
control lines ~of Secti:on ·6.2~· : ·The storage capsei:ty ,must. be .the same for :esah unit tested. 
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6.5.1.1 Cant. 

The unit:XGE.N a~IADDR directives in section 6.2.2.1 and 6.2.2.2 must be ~odified as follows 
to include all units being tested • 

. $UNIT,O~ -~1~_n~,-pl';Jan2,U!'P2·t'."."~~PxPi+ (si8t:1Ul 577 only) 
$UNIT, qi ;km, .n, '1, kn12 , n2 ,1, --:. kmx,nx,l + (Sigma 2 on1y) 
$ADDR,ff,O,O+ 
$XGEN, lant ~ 0t ~,n2' 0, ---lanx,nxt ° + (sigma 2 only) 
Note: k a lOP Address, if 'applicable 

m
l 
~ a Controller Address IS x S 8 

n
l
-Ilx a Device ~dress 1~x~8 

PI-Pl! a Capacity Designation l~ xS8 

NUMBER. OF UNITS TESTED 

6.5.1.2 'Control ~ine 

(sigma 5/7 only) 

The"v" parameter in the control lines of section 6.2 must be modified for multiple .. 
unit testing. ' It becomes the sum of the individual v's, as determined in section 6.2. 

Example: if ,three units (part number 123084) are tested together on a Sigma S 91th 
> 8K core memory, V a 64464464 IlIJ 192. 

The time per MARK09 printout is equal to the value of section 6~2.2.3 multiplied by 
the' number of units tested. 

6~S.1.3 Minimum Run Ttme 

The minimum acceptance test run ttme is equal to the value given in section 6.2.5 
multiplied by the number of units tested. 
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System Testing Accepted Units 
\ 

I 

Refer to Section 6.5.1.1 for addressing of multiple units. l 
! 

I 

The II~I parameter of the control line in Section 6.2 is modified as outlined in Section 6.5.1.2. 
I 

The u parameter is set at 7. (Sigma 5/7 only).· 
., 

Complete two HARK09 passes of the acceptance test on normal margins. 

TABLE 6.5.2.4 Acceptance Test Paragraphs. 

Testins lfaster Unit Testins Slave Unit On1! 
SIGMA 5/7 SIGMA 2 SIGMA 5/7 SIGMA 2 
5·.0·.-1· . 5·.0·.1 . 5·.0.-1 . 5-.0.-1· . 
5.3.8· 5.3.8 5.3.8 j.j.8 
5.4 5.4 5.4.2 5.4.2 
5.6.6~5 5.7~5.5 5.6.9.13 5.7.8.11 
5.6.9.10 5.7.8.8 5.6.9.14 5.7.8.12 X 

5.6.9.11 5.7.8.9 5.6.9.15 5.7.8.13 c 
V) 

5.6.9.12 5.7.8.10. 5.6.13 5.7.11 -.0 

5.6.9.13 5.7.8.11 a 
w 

5.6.9.14 5.7.8.12 .... 
UI 

5.6.9.15 5.7.8.13 -
.. 

5.6.10 5.7.9 
5.6.11 5.7.10 .. 
5.6.12 5.7.11 
5.6.13 

; 

-
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READER SURVEY 

Usa this postpaid form to commooicate .any construct iva comments you may hava 
roglll'ding this publication. Plaaae be specific. 

PUBLICATION 
NUMBER IDATE OF PUBLICATION ITITLE 

[REV. 

HOW DID YOU USE THIS PUBLICATION 

DLEARNING o INSTALLING o MAINT AINING DOPERATING o SALES 

DOTHER 

COMMENTS 

" 

" 

, , 
',. 

¥-OUR NAME AND RETURN ADDRESS 

TWANIC YOU FOR YOUR INTERESTI 
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