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SECTION I 

INTRODUCTION 

1-1 SCOPE OF MANUAL 

This manual describes the Pattern program of the CPU Diag
nostic System designed for the Sigma 5 and Sigma 7 com
puters, manufactured by Scientific Data Systems. 

This manua I is made up of four sections. Section I is a gen
era I introduction to the Pattern program. Section II con
tains a discussion of operating procedures. Section III con
tains a detailed descriotion of the oroaram ooeration. Sec
tion IV contains the p~ogramls com~lete symbolic listing as 
generated by the Sigma Metasymbol Assembler. 

1 -2 PROG RAM OBJECTIVE 

The purpose of the Pattern program is to detect and report 
any malfunctioning in any general register of each register 
page implemented, and to test the abi I ity of the CPU to 
access and execute instructions from each core memory 
address. 

1-3 GE~>JERAL SPECIFICA TIO~>JS 

Tab!a 1 =1 lists the genera! specifications for this program. 

Table 1-2 shows the testing that must have been successfully 
completed before the Pattern program is run. Also listed are 
the testing prerequisites for the other Sigma 5/7 CPU diag
nostic programs. 

Tobie 1-1. General Specifications 

Computer 
configuration 

Memory size 

Optional 
equipment 

Any Sigma 5 or Sigma 7 computer 
with card reader or paper tape 
reader for program input 

4K minimum (4096 words) 

None 

Table 1-2. Testing Prerequisites 

Program Prerequisite Program 

Sense (Sigma 7 only) None 

Verify None 

Pattern Verify 

Auto Verify, Pattern* 

Suffix Auto 

Float Auto 

Interrupt Auto 

Memory Protect Suffix 

Map (Sigma 7 only) Suffix 

* For the Auto test to run, the block 0 reg ister must 
be functioning correctly, as tested by the Pattern 
program 

1-1/1-2 
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SECTION II 

OPERATING INSTRUCTIONS 

2-1 GENERAL 

The Pattern diagnostic program consists of two genera I test 
sections: the register block test and the memory test. Each 
of these two sections in turn consists of two subsections. 
The first subsection of the register block test is to detect 
any error in any register of register blocks implemented 
(ca lied type 1 errors). The second subsection is to report 
any errors (ca lied type 2 errors) caused by interaction be
tween the register blocks. 

The memory test consists of the access test (type 3 errors) 
and the execution test (type 4 errors). The purpose is to 
reference all available memory locations as operand address 
and attempt to execute an instruction from each location. 

2-2 LOADING PROCEDURE 

Table 2-1 shows the control panel switch settings to be used 
for load i ng the program. 

After the switches have been set as indicated in table 2-1, 
the following procedure is required: 

a. Place the COMPUTE switch in the IDLE position. 

b. Place the program card deck {or paper tape} in the 
appropriate reader and start the reader. 

c. Clear memory by pressing the CPU RESET/CLEAR 
and SYS RESET/CLEAR buttons simultaneously. 

d. Set the UNIT ADDRESS switches to the address of 
the input device. 

Table 2-1. Switch Settings for Program Loading 

Switch Setting 

CONTROL MODE LOCAL 

WATCHDOG TIMER NORMAL 

INTERLEAVE SELECT NORMAL 

PARITY ERROR MODE CONT 

AUDIO ON 

CLOCK MODE CONT 

ADDR STOP Off 

SENSE Switches 0 

e. Press the LOAD switch. 

f. Place the COMPUTE switch in the RUN position. 

If the program is loaded with the switches set according to 
table 2-1, it will automatically branch to the starting loca
tion and begin running. 

2-3 SUCCESS INDICATIONS 

Prnvirlerl thnt nn prrnr5 nC':(:I)r; nnrl if SFNSE 5wikhe5 1; ~; 

and 4 are a II reset duri ng the execution, the program wi II 
run continuously in cyclical fashion. A more positive de
termination of successful operation is obtained by setting 
SENSE switch 3, which brings the program to halt at a 
specified location, and then examining the pass count in 
genera I reg ister 4. 

See pages 2 and 3 of the program listing for a summary of 
SENSE switch indications and other displayed information. 

2-4 ERROR INDICATIONS AND RECOVERY PROCEDURES 

The program requires that general register 0 of page 0 is 
functioning properly. Any errors associated with this regis
ter will ha It the program at error waits, the locations of 
which are specified on page 5 of the program listing under 
the heading of Additional Error Wait Locations. 

The program cannot be continued further unti I reg ister 0 is 
corrected. If replacing page 0 modules does not correct the 
malfunction, there could be interaction with either the REU 
(Register Extension Unit) or other internal pages. 

VVhenever program halt occurs due to a possible REU inter

action, general register 0 will contain zeros in one or more 
bits of the interacting byte {or bytes}. The operator is ad
vised to pullout the BCR module in the CPU associated with 
failing byte. If the problem is still present, remove the 
modu les for pages 1, 2, or 3 or the CPU. Sigma 5 may be 
affected by IOFM modu les (see table 2-3 for a II modu Ie 
locations). 

If removing the BCR module does rectify the register 0 error, 
reinsert the module and follow the procedure given below to 
pinpoint the fau It in the REU wh ich causes the problem. 

a. Ensure that the LT26 switches are set according to 
table 2-2 (LT26 module sets REU address). 

b. If only some but not all bits in register 0 are failing, 
the most probable error is interference from page 4, 5, 6, or 

2-1 
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7 in the REU at the fau Ity bits. Refer to table 2-3 for mod
u Ie locations. If, however, a II bits of a byte (or bytes) of 
register 0 are in error, proceed according to the error anal
ysis flow chart, figure 2-1, and perform the following test 
whenever called for after removing a given module. 

TEST: Check register 0 to see if the error is corrected. 
This is done by storing FFFFFFFF16 in register 0, fol
lowed by a display of register O. (It must be ensured 
that none of the display lamps are burned out. ) 

If register 0 sti II shows the error, reinsert the removed 
modu Ie and continue with the procedure in the flow 
chart from the point the branch was made to this test. 

If, however, register 0 appears to be corrected, the 
removed module is a possible source of the error. Re
place the module with a new one and examine register 
o again. 

If the error reappears after replacing the modu Ie, refer 
to Logic Equations (Owg. No. 124817) or the simpli
fied logic diagram, figure 2-2,for further trouble
shooting. 

Any error involving other registers in any page will termi
nate the program at error wait location 1 E3. A complete 
set of error information as to the types and the source is 
ava i lab Ie to the operator on page 4 of the program I isti ng. 
Module locations are given in table 2-3. 

Similarly, any core memory operand access errors or in
struction execution errors wi II ha It the program at the same 
wait location, 1E3. See page 5 of the listing for informa
tion associated with these errors. 

Table 2-2. LT26 Switch Settings 

Register Block 
Numbers S3-2 S3-1 S2-2 

4 through 7 0 a 1 

8 through 11 a 1 0 

12 through 15 0 1 1 

16 through 19 1 a 0 

20 through 23 1 a 1 

24 through 27 1 1 0 

28 through 31 , , 1 

I 
I 

I 
I 

I 
I 

Note: S2-1, 51-2, S 1 -1, S4-1, and S4-2 setti ngs 
are irrelevant 

2-2 

If the loop on current test option (see paragraph 2-6) is in- . 
voked before clearing the wait, the error halt will not occur 
during the loop. 

2-5 OPTIONS 

Options by means of SENSE switches are incorporated into 
the Pattern program to give the operator a more flexible tool 
for diagnosing fa i lures. 

2-6 LOOP ON CURRENT TEST 

If SENSE switch 1 is set following an error, the test that 
detected a fai lure continues to repeat until SENSE switch 1 
is reset. 

2-7 REPEAT TEST WITH CURRENT PARAMETERS 

If SENSE switch 2 is reset, the program calculates the num
ber of implemented register pages and the core memory con
figuration on the first pass on Iy and uses these va lues in the 
subsequent passes. If, however, SENSE switch 2 is set, the 
program recalculates on every pass. Switch 2 should thus 
be reset whenever the parameter change option is used (see 
paragraph 2-8). 

2-8 HALT TO CHANGE REGISTER PAGE LIMITS OR 
MEMORY LIMITS 

By setting SENSE switch 3, the operator halts the program 
at the end of the current program execution pass at location 
lAB. At this time, the following information is displayed 
on the specified registers: 

Register 

o 

2 

3 

4 

5 

Contents 

Value of starting test page shown in bits 23-27 

Last page implemented shown in bits 23-27 

Minimum test core address 

Maximum test core address 

Pass count 

Error count 

Before proceed i ng, the contents of reg isters 0, 1, 2, or 3 
may be altered to suit the operator's immediate need. The 
previous option (paragraph 2-7) is normally invoked in con
junction with this option. 

2-9 NO HALT ON ERRORS 

If SENSE switch 4 is set, no error wait wi II be recognized 
by the program except errors assoc iated with register O. The 
error count is maintained independent of this option. 

2-10 PROGRAtv\ REI!'HTIALIZATIOt'-J 

With the COMPUTE switch at IDLE position, pressing the 
SYSTEM RESET/CLEAR button returns the program to the 
starting point. Reinitialization is also achieved by the exe
cution of PC P interrupt. 
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Table 2-3. Register Block Module Locations 

CPU REU 

5igma S Sigma 7 5igma s/1 

I 
Reg. 
Page Byte Byte Byte I Byte Byte Byte Byte Byte 
No. 0 1 2 3 0 1 2 3 

Register 
Page (B lock) Byte Byte Byte Byte 
Number 0 1 2 3 

0 09K 19K OS5 09T OlT 1ST 01L 01Q 4, 8, 12, 16, 20, 24, 28 23A 19A 14A I 04A 

1 10K 18K 065 lOT 02T 16T 02L 02Q S, 9, 13, 17, 21, 2S, 29 22A 18A 13A 03A 

2 11 K 17K 075 llT 03T 17T 03L 03Q 6, 10, 14, 18, 22, 26, 30 21A 17A 12A 02A* 

3 12K 16K 085 12T 04T 18T 04L 04Q 7, 11, lS, 19, 23, 27, 31 20A 16A llA OlAt 

BCR 1 13K 
1

15K 
109S 1

13T I 05T 1
19T 

I 05L 1 05Q 
* Remove XT 1 0 from OSA 
t Remove XT 1 O's from OSA, 09A 

OSK 23K 015 OlT 

06K 22K 025 02T 

07K 21K 035 03T 

08K 20K 045 04T 

IOFM 

OST 

06T 

07T 

08T 

2-3 
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SECTION III 

PROGRAM DESCRIPTION 

3-1 GENERAL 

After the program load, program execution begins with test
ing the proper operation of register 0 and then initialization 
and determination of the number of register pages imple
mented in the test computer. This is accomplished by load
ing a register in each page with X'555555', then examining 
the register for the content. A positive nonzero content 
indicates implementation. The value of the maximum im
plemented pages is stored for future reference. 

The core memory size is determined by accessing each loca
tion unti I a nonexistent memory trap occurs at maximum. 
address plus 1. The maximum address is a Iso stored for fu
ture reference. 

A II above parameters can be a Itered by the operator (see 
paragraph 2-8). 

The actua I Pattern program tests are described in paragraphs 
3-2 through 3-5. 

3-2 INDIVIDUAL REGISTER TEST 

Register 0 is independently tested at the beginning of the 
program. Ai i other reg isters of a i i pages are then tested 
individually in turn. This is done by first storing a number 
pattern (ca lied test pattern) in the register under test, fol
lowed by a routine which loads all remaining registers of 
the test page with the complement of the test pattern. The 
test register is then examined for containing the test pattern. 

3-3 REGISTER PAGE ADDRESSING TEST 

The purpose of this test is to detect errors arising when one 
page is affected by addressing another page. The test be
g ins by loading a II registers of a II the implemented pages 
with ones. Then starting with the first page (test page), 
registers 0 and 8 of this page are cleared to zero. The 

register pointer is then advanced to scan succeeding pages 
one by one with registers 0 and 8 of each page tested for 
retaining the previously stored ones. 

If no error is reported, the test page is incremented by one 
and the register pointer is set to the test page. Once again, 
registers 0 and 8 are cleared, followed by examination of 
succeeding pages. The process is repeated unti I a II the im
plemented pages are tested. 

3 -4 MEMORY ACCESS TEST 

Each memory location, from address 30016 to maximum, is 
set equa I to its own address. A II test memory is then sequen
tia Ily read, with the content of each location compared 
against an independent counter that is incremented for each 
sequentia I memory access. Errors prec ipitate a ha It at the 
common error wa it. 

3-5 MEMORY EXECUTION TEST 

All of test memory is pre loaded with an unconditiona I branch 
to an error routine. Starting with the lowest test address and 
proceeding sequentially through core to the maximum test 
address, each test location is loaded with a BIR instruction 
whose R field equals C and whose effective address is set to 
the norma I program return. Reg ister C is set to 7FFFFFFF 16 
and program control is transferred to the test location. 

Successfu I execution of the BIR increments register C once 
and causes a branch back to the test program, where the 
process is repeated for the next memory location. Fai lure of 
the BIR to execute properly resu Its in a branch to error; the 
program ultimately halts at the common error wait. 

3-6 FLOW CHARTS 

Figure 3-1 is a flow chart of the entire Pattern program. 

3-1 
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FROM SHEET 2 

PAGERR 
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Figure 3-1. Pattern Program Flow Chart (Sheet 3 of 3) 
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SIGMA 5/7 CPU DIAGN6STIC-PATTERN 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

OOOOOOOA 
OOOOOOO~ 
OOOOOOOC 
OOOOOOOD 
00000001: 
0000000, 

o 

701+043-51COO 10 ~CT, 1'61 
SU 1£l'1 --BlG.IrDP 

• ~EVISIBN COO _ REVISIeN DATE 1 eeT, 196~ P~~GRA~ Q~vI~rD T~ RUN wITH 
• 1 RFGISTER PAGE" (PIIGe: 0), f'R M"lRr. PREVIeUSLY IT R[DIJIR,() ~LJLTIPLf 

• PAGES, 

fGlU X'" ' 
r; fQU X' B' 
C lQ~ X 'e' 
('l fQU X'D' 
l EQU X' E' 
F Etru )PF' 

SIG'1A ";17 
11+ 

CPU nIAG~6~Tle-PATTrR~ 701+01+3-51(00 10 ~rT, 19~~ 
PIIGr 

15 
16 
17 
18 
19 
?r. 
21 
?2 
;'3 
21+ 
25 
;'6 
('7 
("'8 

;'9 
]0 
31 
32 
33 
'~I+ 

35 
16 
37 
38 

CJ 

SENSt 
SWITCH 

"2 

C6t;;OtTIBN 

RESET 
SET 

RE~:fT 

SET 

REsrr 
SET 

RESET 
SE:T 

:J 

AC r IBN 

t\6~{f"'AL CPr.r~A T I tl f\J 
UWP 6" CU4RPJT TEST ( SS4 I"UST ~r (1" 

T6 8ypASS THE lRP6R_~AtT 

RrPFAT TfST wITH CURPE~T PA~F LIMITS 
AN~/f1R WIT~' CUR>ir NT I"'I'\'~F PARA"'L IE.R:, 

RtC_LCLLATF RfGISTEH.PAG[ LI~ITS 
AND/"R C~RE ~IZ[ LIMIT~ 

~e~"'AL ~PFRATle~ 
HALT Tn CHAN~t MFMORV LIMITS 
ANDleR RP L Ji''1 TS ( sr'E NEXT !."'A.,i[ 

HALT !;l~, [RR~RS 

N6 HALT eN FRRORS 



o 

STGMA 5/7 CPU OJAGNeSTIC-PATTERN 
39 
40 
411 
42 
43 
41 .. 
45 
46 
4? 
U 
49 
50 
51 
52 
'53 
54 
55 
56 
57 

SIGMA ~/? CPU DIAGNe!rIC.PATTER~ 
~8 
·,9 
~O 

61 
f? 
f>3 
64 
f,5 
66 
t.:7 
,,~ 

1'-9 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
~o 

~1 
82 
83 

o 

o 

70"0 .. 3-51COO 10 eeT, 1.68 3 
flAGL~ __ ~ __ _ 

PCfIHt.E.B.R.Uf'T. RElN.11ULlZ.E ANn EXECUTE ppeGRAI1. 

• SENSE SWITC~ 3 SET ~A~TS THE ~ReGRAH AT LeCATI~N 'lAR'. THE relLeWING 
REiiiSTERS iii; lD.!SPU'Li'H£ SPEelriED INF'lH(nUH!N :. 

RtGIST£~ C6NTrNTS 

o VALUE BF STARTING PAGE SHewN IN RITS 20-?1 
_~'~ __ ~ ____ 1!A)(tMIlM PAGES r",p1.E:ME.NT£C'" " 1 'RIrS 20~27 

? MINIMUM TEST ceRE ADDRES~ 
3 MAXIMU~ TEST CBR[ ADDRES5 
It PASsceUNT 
e [RReR ceUNT 

R£JlI£tEH_~n--.1--"'-.A_Y ft£ AL TEREf) PRlrH~ Te CLEARING THE. c;AL T 

~\ 

104043·S1COO 10 ~CT, 1~b8 
PAG£ 

• AS A RrSULT RF ANY REGIST[R.P_G[ [RR~RS:. 

• THE" F"eLl-eWING :..RReR INF"6RMATle\i IS f'ISPUYFD IN Tt-~[ sPrCIF"IFD 
• R[GtSHRS SUBSFQUE!\T T'" THf rRPf:lR "AU AT Lflr.ATI'lN LA~rLLr:; 'r>-:HALT' 

REGISTER 

o 

1 
2 
3 

CBNTH,TS 

LRReR IDl:"t\lIFI£R A~D LeCATI~p: 
10ROOPf~ • ( TYPE 1 ) RF'GISTrR PAGf' rP~f'R 

FAULTY nYTE ~ IN RE"iisnR R OF" PA:iE PP 

20 ROCPPH • ( rYPE 2 ) MT5AODqF~SlD PAGr PP • rRRBR 
p. r.;YH ~ BF Q[GI<::Tf R R 

~IA)(IHUH PAGES IH"LEMrNTED ( APPLIES T~ All T'(P.S 
CURR(NT PATTlRN (APPLIES Ta ERR~R.TYrF 1 PNLY ) 
RECEIVED PATTE.RN (APPlIES TB ERR~~R-TYpr 1 ~'-,jLY ) 
:) IF"F[R I NC, >I ITS I ~ ~2 A~!D R4 (ERR"R.TYf"r 1 [lNL Y ) 

'i DF:Slf<LD PAGE ••• (APPlIES TB tRR~~~.Typr ., ~~!LY 

ooooOPPo • PAGL DESIRED WAS PP IN ADQRt~SP)!I 
• 'PP' VALUE RANGES ARC JO-1F F"e~ SieMA 71 o~·nF FnR StG~A ~ 

• reR ~eCULr LBCATII'hS RFFE'R Tfl TA?Li '2-3' elF" THE=' ""A~:UAL 

C) 



o 0 J 

SIGMA 5/7 CPU DIAGNOSTIC.PATTr~N 
R_ 

SIGMA 

8S 
86 
87 
8! 
A9 
90 
'l1 
')2 
93 
9-
')!i 
96 
'l7 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
1(19 
110 
111 
112 
113 
114 
115 
116 
117 
11 ~ 
119 

517 
120 
121 

122 
123 
li'~ 
125 
1?6 
1n 
128 
1~9 
130 
131 
112 
133 
134 
i:15 
116 
137 
111! 
P9 
140 

~, 

CPU DIAGNBSTIC.PATTERN 

01 00040 
01 00040 

01 0001t0 OF1t001[C 
01 OOO~l OFOO011='A 
01 OOC42 OFOO01F( 
01 00043 orOO0202 
01 00(J44 OFOO020(' 
01 00045 OrOO020A 
01 0004+6 OFOO020E 
01 00047 OFOO0222 
01 0004~ OFOOO?12 
01 0001t9 OFOO0216 
Oi 0004'" orOCC21A 
01 00048 OFOO021[ 
01 oOOlte OFOO0222 
01 00040 OFOO0222 
01 OOOIlE orOO0222 
01 0001f1=' OrOO0222 

704043-51COO 10 eCT, 1'6! 
P AG.t----.-------

• AS A RESULT or ANY MFMBRY ERROR :. 
• THE Fe~~Wl~ rRReR INEa~MATleN IS DlSP~AY[D IN THE S~ECIFIED 
• REGISTERS SUBSEQUENT T6 THE ERR~R HALT AT LOCATr~N 'lF3' 

~ £R~~ lOtNT1Fl£R AND ~eCATIe~ 
100YYYYY • ( TYPE 3 ) ACC[5S FqR~R AT ceRE 

ADDRrss YYYYY 
_~YYYYY • ( TYPE 4 ) (~ACUT!e~ [RR6R AT ceR[ 

ADDr.'r9S YYYYY 

1 M!XIMU~ PAGE l~Pl(ME~TED 
? MAXI~UM ceRE ADDRESS 
3 ACCUMULATIVE ERROR CBUNT 
~ NU~ ef PR6GBAM PASSES 
5 [R~eNFeus RESULT 
6 rR[DETER~rNED RrSULT 
7 D lFfLRENCl ~L TOIE.[N R~ AND REI 

• ADDITIBNAL [RRBR WAIT leCATI6N~: 

• HALT AT LeCATION '06A' sIGNrFIFS FAULTY REG.O, OR PAGFS 1,2,BR1, e~ 
• REU Ne.l INTER~ERENCF.. FAULTY RITS INDICATED BY ZERe~ IN RrCISTEK 0 

FeR ceRRECT lYE ACT HIN sa PARAGRAPH 2-4 or THe "WJUAL 

HALT AT LOCATIe~ '071' SIGNIFIES FAULTY RO AT BIT~ ~~BWN Av 

HALTS AT ALL BOO LeCATI8N~ '2~F' T6 '277' INDICATF SPECIFIC 
SPURIOUS TRAP eR INTERRUPT, SEE LISTING Fep IOlNTIFICATI3N 

c 

~ 

I 
'-/ 

701t':143-51COO 10 t'lCT, 191,~ 

PAGE 
eRG X'40' 

11 TRAP LOCATI8r-.S 

~PS!:I, 4 . Ne~:6P 

XPS:'I,o UNIMP 
XPSr),c STAC< 
XPSD~O BF'Lfl 
XPSf),O FLOAT 
XPSD,O DEC 
XPS~,O T1HE~ 
XPSD,O TRAPUN 
~PS~,O CALU 
~PSD,O CALL2 
XPSD:O OLD 
XPSD,O CALL 4 
XPSD,O TRAPUN 
XPSt),Q TRAPUN 
XPSD,O TIHPUN 
xPSQ,O TRAP uN 



SIG"1A 511 
141 
11+? 
143 
144 
145 
146 
1~7 
11+8 
149 
150 
151 
152 
153 
154 
155 
156 
157 
1~8 
159 
160 

SIGMA 517 
161 
\!,(I 

1.,3 
164 
1;,5 
166 
167 
1f,8 
1('9 
170 
171 
172 
173 
1711 
175 
176 
177 
178 
179 
180 
lPl 
182 
1~3 
184 
1115 
lR6 
187 
188 

-- -~ - ~~ ~-- ---

0 

CPU DIAGN6STIC- PATTERN 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

~. 

I 

00050 0F'000226 
00051 0F'00022A 
0005Z 1300022[ 
00053 3300022F" 
00054 33000?10 
00055 33000231 
00056 0F"000232 
00057 0F"000c16 
00058 OfOC02lA 
00059 0F"000l'3F: 
0005A 0F'000242 
OOOS8 OFOO0246 
ooose 0F"OO024A 
00050 0F"00024( 
OOOSE OF"000216 
0005F OFOO02](' 

CPU DIAGNRSTIC-PATT[R~ 

01 00060 2F"0002r1 
01 00061 12000?QD 
01 00062 4800029D 
01 00063 6 Q 300Q66 
ot 00064 32000000 
01 00065 68300068 
01 00066 )?OOO?C!O 
01 00067 6COOO010 
01 00068 698000E-l 
01 00069 ?EOOOOOO 

01 0006A 6l'\000061 
01 0006H 22000000 
01 0006C 4~OOOOOO 

01 0006f) (,R300072 
01 00Q6E 6(000010 
01 0006F 6980006!3 
01 00070 2[000000 

01 00071 61'000068 

A 

A 

A 

A 
A 

A. 

A 

~ - -- - ~ - - -~ - --

0 
-----~--~ 

104043-51eoo 10 eeT, 19~8 
f'AGt-___ ~~_~._ 

· INTFRRUPT L~eATleNS 

XPSD,O "eweN 
XPSf),O peweF'F 

.tI.Iii&- PJli..S.il. 
MTW,O PULS(2 
MTW,O PULSe3 
M!w.&- _ p.uJ...S.£.4t-
XPSD,Q HEMPAR 
XPSD,O INTUN 
Xf'.S.C.LcL_~ 
XPSD,O ceUNT2 
XPSD,o eeUNT3 
)(P5D,O .eliUNTIt 
XPSD,Q INAUT 
X"SD,O PCPtNT 
xp.Sru.Q .1NlLI.N. 
XPSD,O INTU~ 

?0404]-51COO 10 tleT, 1968 
PAGe 

· RF:G I STtR 0 T[ST . P'TRV 

START LRP ZF'R8 
REUT5T LW,I'I MJ!\:Sl 

EBR#O Mt:\:Sl 
RCS,"3 $+3 
LW#() 0 
BCR,3 REUer< 
LW,r. Mtt\J!H 
RD,O X'10' 
BC5,e REUTST 
WAIT 

· FAUL TV FlO ~R RlU - SEl 

f; REUT~T 

~[UeK LI ,0 0 
H:1R,O 0 
eCR,3 RO(;fl~D 

"D,D X'10' 
BeS,,, REUfjl( 
WAIT 

* F ,lUI TY PO !'FE PAGE 

~ REu6i< 

:J 

7 

F'RP.M PReGR~~ 1.9AO ~~ PCP 1\ T' R"l,r>T 

;' AGE 0 
<0· .. 1 
IS ROa·l. TEST F"~R ~fLJ A.~.D R;; 

'fl, r;~ WAIT 
IS R!)wO 
YES, Ne REU INT[!,rt:RP,;CE 
«0· .. 1 
S!;l SF.T 
YES, TEST ~EU AN'; h'O AGAIN 
~~, r fTH[R Rl U fl~ q~ F" AUL lV 

PA(if ':j eF TI-'15 lISTI"G U~'DI R A'lO I T I ~l';AL e_ Rflf\R 

L66F' U"IT IL b[1 TI-< !~rl: A"'D R0 A~l el( 
rEST FlO rt'~ ~PF'N CIRCUIT 
15 RO·O 
vr. ~, PRflCEF'D 'Ai! Tf TH!: TF :;T 
SSl SFT 
YES, TU:;T RO FpP ~pr~ CI~CUITS ~J'.II\J 
~<O F" AllL TV AT HIT'"' If\!')lrATED .'V 1 

eF r"'l '~ LlqING UNDrR 'A['DITI" ..... AL ! r:;Rfl:. "A ITS' 

~) 



-----------------------

0 r, 
~ U 

SIGMA 517 CPU DIAG~eSTIC-PATTE~~ '0-0~3.51COO 10 eeT, 1'68 C) 

189 ___ PMlL __ 
1~0 . INITIALIZATteN PReeEDU~f 
191 
1!12 01 00072 321002AO ROGe6D ~~1 _AR~ AR~ AND [~ABLE P~P, PARITY I~TE~UPT 

193 01 00073 6D101200 J. 1010,1 )(' 1200' 
\9~ 01 000711 l2000US LW,O HALT 
l!3S 01 00075 35000011 ~!W.l-O )tIll' 
1'~6 01 00076 3?000~'"~ LW,O BRST 
197 01 00077 350000?6 A STW,O X'26' 
198 01 00078 320002C1 ~ ~ t::LEAP PASS CRU";TER 
199 01 00079 35000?8A S1'w,o PASCTR 
200 01 OOOH 3500021;8 STW,O PAShG CLEAR INITIAL PASSINn TAG 
201 01 00076 320002R~ L.~ ~---. CLEAR ERRe~ C~UNTE~ Te 1 
202 01 0007C 3'5000?J.1o ~TW,O ERRCTR 
203 
20~ • PRR(lDURE Te tALCULAt£ THE REGISTlr. PAGE LIMITS 
205 
('06 01 0007D 3?0002BC RESET LW,O R[GLIH UrGIN Te CALCULATE N6. fir PAGFS 
207 01 0007E 35000266 5n~,(l .PAGE ____ 
21')8 01 ooon 35000267 ~TW,O PAGfP ·r 
209 01 OOO~O 6!iOOOOlll PSCAN BtR,O $+1 INCREMfNT PAGt eaUNT 
210 01 OOOSl ~8000?8C EBR,O REGUM 
211 01 00082 35000286 STW,O PAGE PAGE-OOOOOPPF 
212 01 000113 ~ROOO2A9 Et'lR,O MAXPAG AR[ ALL 3~ PAOrS IMPLEMENTED 
213 01 000811 6830008£ BCR,J ENDP.,O Y(S 
2111 01 OOM5 32000<'(1 LW,o ZERB 
215 01 0008t, 2I='OOO2P" lRP PAG[ 
216 01 00087 32000292 LW,o FIIlE.S rIllES -X'55555~' 
217 01 00088 32100000 A LW,l 0 IS THIS PAGE I MPL£t-4E:'lTF'D 
218 01 00089 6820008£ eCR,? ENDPAG Nfl 

219 01 0008A 21='0002(1 L.RP lER" YES, INVESTIGATE NE.)(T PA3E,t3y PASE 0 
2()0 01 ooost! 3?0002t-16 Lw,n PAGE 
221 01 0008C 350002R7 STW,O PAGE'P 
222 01 000110 680000110 B PSCAN SCAN "JEXT PAGE. 
223 01 OOOSf: 2F"0002C1 [NOPAQ LRP ZERO USE PAGE 0 
221t 01 oocaF" 320002B7 LW,o PAGEP 
225 01 00090 ~80002HC EeR,o REULlt'1 ~ASK ~UT 4 L.EAST SIO. DIGITS 

() ) 
'--" ~ 

-----------

SIGMA 5/7 CPU DIAGN6S1IC-PATTfRN 701l043-51COO 10 BCT, 19,,8 
226 01 00091 35000289 5TW,O PAGLIM STaRE PAGE LIMlT 



SIGMA ':JI? 
227 
(128 
229 

o 

CPu ~IAGNeSTrC.PATTlRN 

01 00092 
01 00093 
01 00094 
01 00095 
01 00096 
01 00097 
01 00098 
01 00099 
Oi. OOOSA 

320002C2 
350002136 
lZOOO2B6 
4aoo02A9 
683000F'5 
320002('\6 
411000?BC 
6500009A 
350Q02~6 

C) 

704043-51COO 10 eCT, 1'68 
J!AO.t--

* SELECT THE PAGE Te BE TESTED 

TESTPG LW,O 
STW,O 

J..W#-O 
(BR,O 
BCR,3 
LItLO.-_ 
feR,O 
BIR,O 
S_i~_ 

7FSZRe 
PAGE' 
Ul1£ .. 
PAGLIM 
TESTPP 

... HUL._ . 
REGlII'! 
"1 

.PAGL.. 

qOaX'fF'F'FFFF'O' 
INITILIZ£ PAGE C~UNT~~ 
GET CURRENT PAG£ 
IS T~IS LAST PAGr 

J 

YES, GS TA D~ PAnE A~DRESSING 
GET CURRlNT PAGE AGAIN 
FBR WPH f 
INCREMENT PAGE C~UNT[R 
ST6RE NEW PAGr CBUNTlR 

11 

230 
231 
232 
233 
2~4 

215 
236 
217 
238 
?39 
240 
241 * SELECT TEST flA TTER~~S I N Ce~;SF CllT I V~ BRDER 

01 00096 
01 0009C 
01 0009D 
01 0009E 
01 0009F 
01 OOOAO 
01 OOOAl 
01 000A2 
01 OOOA3 
01 OOOH 

2F0002C1 
3200028C 
350000A5 
3200029D 
3500028E 
320002~£ 
6~0000A2 
3S00028E 
1+8000288 
6R3000Q4 

* GnPAT 

NXTPAT 

LRP 
LW,C 
sn~.o~ 
lW,o 
STW,O 
L.W~O 
BIR,O 
STW,O 
E'eR.lO 
~CR" 

Z£Re 
PATSCT 

J'AI.N.BW 
MINSl 
PATCNT 
PATeNT 
.+1 
PATeNT 
f'A T.L. 1M 
NEWPAG 

PFTURNTe PAGE ZERe 
PATSCT-LW,O PATTQN 
SET PATTERN SELECTOR CRDE 
ALL l'S 
SfT PATTERN CBUNTF~ a-I 
GET PATTERN CeUNTER 
INCREMENT PATTrRN CeUNTER 

L.AST PATTERN 

242 
243 
2 .. 4 
245 
246 
(147 
1.'48 
"49 
250 
r!51 
252 
('53 
('54 * LXECUTE • LW~O PATTRN + PATCNT ' TB peINT T6 pRePE~ rATTrR~ 
t'55 
i?~6 01 000A5 
2~7 01 000A6 
"~I\ 01 000A7 
?':i9 01 OOOA8 
260 01 000A9 
?61 01 OOOAA 
2t>2 01 OOOAR 

00000000 A 
3500028F" 
4800029D 
35000('90 
320000A5 
650000AA 
350000A5 

DATA 
STW,O 
fBR,O 
~TW,O 
LW,O 
BIR,O 
5TW,O 

o 
PATSre 
MP.S1 
CMPATR 
PATN!!W 
"1 
PATN~w 

SrGMA ~/7 CPU DIAGNeSTIC-PATTERN 70401t3-S1COO 10 ~CT, 1'h8 
263 PAGt 
Ult 

S(LECT TEaT ~.TTrRN 
PUT CUR~[NT T[ST PATTERN IN ~[M6~Y 
~IND liS CRHPlI~MrNT ~F TE~T PATTl~N 
STARr IT fN MEMeAY 

12 

2~5 • LeAn CURRE~T RfGISTrq ~IT~ PATTFRN 
266 
267 
26~ 
269 
no 
?71 
272 
273 
?74 
275 
C76 
277 
?78 
1'79 

01 OO(),AC 
01 OOOAD 
01 OOOA£ 
01 OOOAF 
01 ooOt'o 
01 0001;1 
01 00082 
01 00ntl3 
01 OOOB'+ 

(>flO 01 000B5 
281 01 000R6 
?F<2 01 OOOtl7 
?P.3 01 OOOB8 
281t 01 OOOf.9 
285 01 OOOBA 
(I~6 01 0008H 
2$1.7 01 OOOBC 
2P8 01 OOOBD 
?R9 01 OOOtlE 
290 01 OOOBF 
('Ql 01 OOOCO 
2'12 01 OOOCl 
293 01 OOOC2 
2"14 01 000C3 
2')5 01 00']C4 
296 01 oooes 

o 

320002(1 
35000297 
35000298 
120002% 
150000~4 
3200029E 
350000(D 
2F0002B6 
00000000 A 

2.000;>( 1 
320002"'8 
41'0002'17 
683000f:lF 
3?0002<J,+ 
4R0002Ql! 
350000RO 
2F0002R6 
00000000 A 
2FOOO?C1 
32000298 
1t80002'H 
650000C2 
35000298 
4F0002'JA 
6R1000C~ 

680000!:l6 

fI!J"1F'AT 

~.rXTRc, 

~jELECT 

LVI,I) 
!lTloI,O 
5TW,0 
LVI,r 
STloI,O 
u,,'~ 
5TW,O 
LRP 
DATA. 

URR 
R 
RR 
LB~PAT 
~ELrCT 
STf;PAT 
ST(lRC 
PA:.;F 
o 

~,. 0 
i~ .. ceU~ITt.R • 0 
16CPAT • L~,Q FAT~ T~ 
~rT qrGISTFR S!LtrT~~ r~~r 
STRPAT a 5TW,O TZMP 
~ET RFSISTFR ST~uAGr r~~f 
<;q PA INTER T6 C')RRE:~T PA:,L 
LflAD PATT[RN TA CURRENT liE~>ISTER R 

• LeAr ALL Rrr.ISTERS ( EXCFPT ClJf.lRE~T REG'., AF TI-« r'Rh'E'H ~"CJt 'i!TH 
• CeMPL[~TNT OF THE CU~R~"T F ATT!:..R~I 

P~ESRC 

LRP 
LW,O 
U1R,O 
t:lCR,3 
LW,O 
[BR,O 
STW,O 
LRF' 
DATA 
I RP 
LW,O 
EBR,O 
RIR,O 
STW,O 
UIR,O 
ACR,3 
tI 

ZER~ 
RR 
R 
PRLS~,G 

LftADRO 
RR 
Rt:.;MAD 
PAGf 
o 
ZEfW 
RR 
FIVEFS 
$+1 
RR 
R""AX 
TSTR~:G 

R£:lLaD 

() 

~F:TUR~, T8 PAGr 0 
c,n R·C6U~:TER 
IS R·(F,UNTER • T'l CUf~RENT QF-'i. R 
Y[S, C:I<JP LtlAl1IN~ IT WITH 0-1i>AT~ 

L..(lAORri - L .. ,:J C""PATR 
~!'!DF"Y R FlrLI) 
Sf'!' QEG I <;TrR Srl f C H!R rADF 
ADVAllirr Te CIJRRE'! T PAG. 
LeAD rAMPL. OF PATTF"~; T" Rr,;. R 
"rrUR~: TA PAr;E r) 

GET q·ceUNTER 
"!'! D I F Y L A \oJ r R By T t S I=' '. P I Jl R F:'~ [',1 ( ~ I G 
I~CREM[NT R-C~UNT[R 
ST'IR[ IT "lACK 
"AS T~IS LAST QF:,lqIR 
Y£~, GB TrST T,,"r CUi'lRFNT T( -;1.R,_G. 
~[PEAT TEl LBAD NEXT ';EG I ::TlR 



- ------- - ---------

(j 0 ) 
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SIGMA 517 CPU DIAGNOSTIC-PATTERN 704043-51COO 10 eeT, 1968 13 
297 PA.ClL---
2<l8 
299 • EXAMINE THE TEST RFGISTr R .eR C"NTAI"'ING THE CURRE:'JT PATTERN 
300 
301 01 000e6 22000000 A TSTREG LI,O 0 
302 01 000C7 3S0002CJ8 STW,O RR INITIALIZE R-CAU~TrR 
303 01 oooca l20002~6 L~ __ ~_ IS THIS PAGE 0 
304 01 000C9 6C)]000CC BCS,3 EXAMIN YES, MAKE TEST 
305 ot OOOCA 320002CJ7 LW,o R IS THIS R~ er PA3[ 0 
306 01 OOOCt3 6830001:'2 acRU -~ YES, D~ N"T TEsT RJ 
307 01 oooct 2r OO02e6 E)(AM IN LRP PAG[ 4ETURN T~ TEST PAGE 
30ll 01 OOOCD 00000000 A STeRr DATA 0 ~TeRE REG. R IN LACATIeN TE"MP 
309 01 OOOCE 2FOO02Cl .1 .. J~P_~_~ll.R~ ___ RETUR'" T6 PA~E 0 
310 01 OOOCF 1?0002CJr LW,('l TE'!"'P F[TCH STBRED DATA 
311 01 00000 48000211r EeR,o PHSTe C~MPARF WITH C~R~~NT PATTERN 
312 01 00001 693000D. BCS,] 6YI.ERR L:N(QUAL G6 Te riND r~ULTY ~YTE 
313 01 00002 32000?Q7 REGeeD LW,o R CiE! R 
314 01 00003 480002CJ1 fOR,O rIVEF'S HeDIFY TB INCRrMrNT "Y lWERF"L.6W 
315 01 0000'+ 65000005 61R,O L"l __ INCREMENT R 
316 ot 00005 1'50002''''7 STW,O R ~:TeRr: NEw VALUE 'IF' R 
317 01 00006 480002'QA [eR,O RMAX LAST REG IST(R 
318 01 00007 683000AO lK-'L.3 NXT~AT YES~ REPEAT CURRENT PAGE TEST WITH 
319 '.tXT ~ATTrRN 
320 01 00008 320002Q7 LW,O R 
321 01 00009 ItROOO2Q6 reR,Q UpPAT leOPAT • ~W/O PATsre 
322 01 OOODA 350000R4 STW,O SELECT ~~Dr.Y LRAD L~CATI~~ F"nR NO T ~EG. 
3<'3 01 OOODB 32000297 LW,o R 
3?4 01 OOODC _800029E E!iR~O -SlRP.!.! £tHPAT~ STW,Q Tt~P 

3<'5 01 OOODD 3S0000CD STW,o STaRr.: ~eDIFY STARE L~CATleN .ep NEXT REG. 
3?6 01 OOODE 6ltOOOOH3 R NEXTRG Ge Tr~T N[XT RrGISTrR 

,~ ('-'\. I~ \J Vi ~' 

_0_- __________ ~ 

\ 
:~I 

~j ~' 

SIGMA '617 CPU OIAGNAsrIC-PATTlRN 704043-51(00 10 flCT, 1'68 14 
3", PAGr 
328 
3?9 · .IND FAULTY BYTE If, THl SPFCIF'lrf'l prGISTrR 
330 
331 01 OOODF l20002C1 f'YTF"RP LW,o zrr.:e 
332 01 oooro 150002118 !'Tw,O BYTCi\jT 1f\l1 T I ALI zr T"E. fWTl CAUNTr q 
333 01 OOOU 3200021'6 LW,o BYTMeO 2YTMOD . L.W,O 'JYTO 
334 ot 000E2 3">0000F3 STW,O BYTN!)W ':rT "lYE '1(l')IFypJ'; re l)[ 

315 01 000E3 00000000 A 'WTNPw DATA 0 (JF· T PRAP[ R BYT,-S "IASI(' 
336 01 000E4 3S000L:~lC STW,O MASK ::TfJRE IN MAS": 
337 01 000[5 32000,HJr LW,Q TEMP '_;ET SHIRE!) BYT[ 
338 01 000[6 411,00028. [BR,O PATSTB T[5T THE £)YTF. WITH "~Ir,ri\jAL. :'YT( 
339 01 OOOE? ItHOO02QC ANOJO MASK C'ISORD AT~ER INTEr{FLRIN:J 9YTES 
'HO 01 00nE8 6C)3001~8 ElC5,1 REGERR rRReR, ~n Tn fR~!lR !,eLJTI~,r 

341 01 000[9 120002P.8 f,F"TBYT Lw,n BYTCt\lT q~ E"RRAR 
342 01 OOOEA 650000l!3 E'IRJO $+1 INCREf"[NT 3YTt C:Ut\ER 
343 Oi OOQE~ 35000288 STW,C BYTCNT 
3'+4 01 OOOEC 480002!!4 [BR,O AYTMA.X UST BYTr 
3'+5 01 000(0 6!lJOOOF2 BCR,3 TST5S1 YES, TEST 5Sl rlH REPE.T IT tON 
146 01 OOOH noooon LW,() BYTN'JW Vl 
147 01 OOOEF 6:-'0000ro AIR,O $+1 "60 I F"Y Lf'C,A T l~': Tf\ G,T NrXT "YTf 
)48 01 oooro 3':lOOOOL3 STWJO BYTNSW 
349 01 OOOFl 61<0000[3 H BYTN"", j!\ nST NEXT BYTt 
3')0 
351 · TEST SW ITCH 1. SS . SrT Ir TEST IN', T~r: SAMf rAULTY f<E'lI~TrR OLSIREf) 
3~2 
3<)3 01 OOOr2' 6(000010 A T<;T551 r.O,C X'10' IS sst StT 
3':J4 01 OOOf3 698000DF BCS,8 BYTERR YES, REPEAT TEST I ~:(j SA~E REGISTEr( 
355 01 OOOF'+ 6/l0000D2 F3 RrC!\"O ',,, , AOVANCE TO TI ST 'JpT Q[GISTE;';> 

G (\ 
'0 



SyGMA 517 
356 
31)7 
31)8 
3!l9 
360 
361 
362 
3t.3 
364 
3LIl 

366 
367 
368 
369 
370 
371 
372 
373 
3741 
375 
376 
377 
318 
379 
3g0 
381 
3112 
383 
31!4 

SIG'"1A ~17 
3tl5 
)P6 
3?-7 
J88 
3~9 

390 
391 
3')2 
3'13 
]94 
395 
396 
397 
3'!S 
399 
400 
4al 
402 
403 

(\ 
~) 

CPU DIAGNeSTrC-PATTERN 

01 00OF'5 2FOOO2C1 
01 000F"6 320002B9 
01 ooon 6Al0Q.156 
01 OOOF! 320002C1 
01 00OF9 35000286 
01 aCOrA ']20002(1 
01 OOCFB 350002'7 
01 OOOFC ]2000295 
01 OOOFO 350000FF 
01 OOOrE 2FOOO?A6 

01 OOOFF 00000000 A 
01 00100 2fOOO2C1 
ot 00101 32000297 
01 00102 48000291 
01 00103 6'i000101f 
01 00101t 35000297 
01 00105 1t800029A 
01 00106 611300108 
01 00107 32000?97 
01 00108 4~0002C1'i 

01 00109 350000FF 
01 0010A 680000~E 

cpu 11IAGNBSTIC·f'ATTE~N 

01 OOIOfl 2FOO02rt 
01 0010C 3200021'6 
01 00100 48000289 
01 0010F: 68300114 
ot 0010F 32000?R6 
01 00110 480002AC 
01 00111 61)000112 
01 00112 350002H6 
01 00113 680000FA 
01 00114 120002(1 
01 00115 3')OO02~6 
01 00116 35000293 
01 00117 2FOO02H6 
01 00111'1 320002C1 
01 00119 321\002(1 

o 

~-~ ------- -----~-----

704043-51COO 10 eCT, 1968 15 
~AQE ~-. ---~--~-

.. nST FeR ceRRECT ADDRESSING ~F THEH£ JMPLEMENTED PACiES 

TESTPP LRI' zrRO SET R" Te PAGE ZE~O 
LW,O PAGL.IM IS eNLY PAGE 0 I MPLEME'NTfO *C 

-BCL.3.--- C8BSIZ Y£S, CiB TD CBRE TEST *C 
Lw,e ZERe 
5TW,0 PAelf INITtALIZ~ "AOr C~UNTEP 

F'LLLiS ~~Q l.LR~ 
5TW,0 R RaO 
LW,e LOMNSl SET C~DE Tr) LeAD ~F."QISTFRS a -1 
SIitiL -~ 

LRDREG LRP PAGE 'iET CURRENT PAr,E 

.. EXACUTE , LW,R ·",1 ' INBRO£R TO LOAD ALL REGS, OF' CURRENT PAGE .·1 

"""DREG DATA 0 
LRP _1£R~ eACI< HI ""at 0 
LW,e R F"FTCH R 
E.6R,O rtVEFS ~eDIFY LeWrR BTTS ~BR INCRFMFNTAT!~N 

BIR~Q $+1 INCR~MfNT R BV OV£~FLeW 
STW,O R STaRr N[\III R 
EBR,O RMAX LAST REGISTER tN r.URRrNT PAGE 
BCR,3 FL,PAGL YES, Fl .. I P THE PA~E 
1..1<I,n R 
feR,o LnMN~l LDMN51. LW,O MTNSI 
STW.lO MeDRLG ~eDIFY L'CATI6N T6 SET NLXT ~E'3, ··1 
A LeDREG UIAD NEXT R .-1 

.-, 
~' \.....) 

-~~ 

\......--

7041043-51COO 10 eeT, 1968 If> 
PAGt . FLIP Ttl LflAO Rrt·ISTfRS H~ THI PAGE ··1 

FLPAGl LRP ZE'Rl' f<F"TURt\! T8 CAGE 0 
LW,c PA(JE (jFT PAGr C~U'JTrR 
EeR,o PAGLIH LAST PAGL 
~CR, :3 ~ULPr,S YFS 
LW,0 PACiE. G£ T PAGr C'f4U~'TFR 
[tlR,O RE~L!M I'BDJFY Tf INCRE'"1u.rCY ~VrRFLI:', 
BIR,O S+1 t~jCREMFNT PAGE r.r'U\lT' R 
5TW,0 PAGE STOR>: "-lEW VALUr OF T'~E PAr.l Cf:ju~TrR 
B FILL,lS '.!6, LeAD NEXT f'AJE ALL Rt-GS. -·1 

rULPGS L"'O ZEPO 
5TI<I,0 PAul l~ITIALlzr PAGr r~lJNT[h 

5TII,O FU'C'JT I"JITIALIZE PAGr rllP 
[JEGPAG LRP PAGE '3rT RP Te CURRPH PA-ir: 

LW,r, zn~a rLEAR REGISTER 0 
LW,s ZE~e Cl EAR REG I STER 8 

:~ 



SlOMA 517 
ItO_ 
It!)S 
1t()6 
1t07 
1t08 
409 
410 
411 
412 
1+13 
411t 
"15 
1+16 
417 
418 
1+19 
4?0 
4?1 
1+22 
4?3 
1+24 
425 
426 
4?? 
428 
429 
1+30 
4:31 
432 
433 
1+3_ 
435 
"36 

SIG""A 5/7 
1+37 
1+18 
4'19 
4140 
44+1 
4142 
41413 
4411+ 
445 
4146 
447 
1+48 
41+9 
4">0 
4':il 
4"2 
453 
I+~I+ 

455 
456 
457 
4~8 
459 
460 
4161 
462 
41:3 
464+ 
465 
466 
1+67 
4£;8 
469 
1t70 
471 

01 001110 
01 0011e 
01 aOHe 
01 0011D 
01 OOllE 
01 0011F 
01 00120 
01 00121 
01 00122 
01 00123 
01 001?4 
01 00125 
01 00126 
01 00127 
01 00128 
01 00129 
01 001210 
01 0012B 
01 0012C 
01 00120 
01 0012E 
01 0012F 
01 00130 
01 00131 
01 00132 
01 00133 
01 0013-
01 00135 
01 00136 

(', 
'--../ 

2F0002Cl 
32'000293 
.. 8Ooo2B9 
683001?0 
32000293 
4BClOO2BC 
65000121 
35000293 
320002Cl 
21="000293 
1+~0002qD 

69300137 
3200029D 
I+R800290 
6930013D 
21="000293 
3280029D 
32000290 
6800011A 
32000286 
"80002~C 
/,5000130 
35000286 
4tB0002E'9 
6!\300156 
320002B6 
35000293 
3200029D 
68000117 

CPU D!AGN~STIC~PATTERN 

01 00137 35000?~D 

01 OO13~ 32000?Cm 
01 00139 21="0002C1 
01 0013A 320002rl 
01 0013tl 35000<''J7 
01 0013C 611000141 
01 00130 350002 HD 
01 0013£ 2FOO02r1 
01 0013F 3cOO02~9 
01 00140 3~000297 

01 OC141 320002(1 
01 00142 3':0002R8 
01 OOllt3 3~OOO?~6 
01 001H 35000145 
01 00145 00000000 
01 0011+6 35000?CjC 
01 00147 320002ElC 
01 0014e I+BOO02''K 
01 00149 693001C'5 
01 0014A 3?000288 
01 0014B 6500014C 
01 0011+C 350002~!\ 

01 0014D 1+80002114 
01 0014+( 68300153 
01 0014F 3(:'000145 
01 00150 65000151 
01 001bl 350001415 
01 e01S? 680001 4 0; 

01 00153 6COOO010 
01 0015 4 698001411 
01 00155 6!'000129 

o 

A 

/"""", 

U 

70"01+3·~lCOO 10 eeT, 1968 
PAGE.- __ 

FLIPAG LRP z~Re 
LW,o FLPCNT 
£B1WL- HUUM--
BCR,3 PAGNXT 
LW,O FLPCNT 
~o R£GU1i 
SIR,O .+1 
5TW,0 FLPCNT 
--L~ a - --LERL-
L RP FLPC"lT 
feR,o "'INSl 
BC:S,1 ERMT1 
LW,o "'INSt 
EeR,~ "'INS1 
~C-Li __ --E.BRAIF 

'RES~P LRP FLPCNT 
LW,II MINSl 
LWJ!l _ MINSl 
e FLIPAG 

PAGNXT LW,O PAGE 
EeR,O REGJ..LM 
BIR,O $+1 
STW,O PAGE 
EBR,O PAGUH 
BCR,3 CeRSIZ 
LW,o PAGE 
STW,O rllC!-iT 
LW,n HINSl 
B B[GPIIG 

/-'\ 

G 

/\ 
\ I 
'----" 

70 4043-S1COO 10 !'ICT, 1968 
PAGr . DIS1INGUISH BrTwEE~ REGISTERS 

f'RROT7 STW,O SAVERR 
Lw,1) MINSt 
LRP zrRe 
LW,n ZERe 
Sh,O R 
tl PF' AUL T 

fRRRTF STW,O SAVERR 
LRP Zr.Rf! 
1.\11,0 Rl! 
5T\II,O R 

PFAULT LW,r, ZERR 
STWJO BYTCNT 
LW,Q BYrM~D 

STW,O BYTCUR 
bYTC:UR DAU 0 

STloI,O MASK 
LW,o SAVf.~R 

ANDIO MASK 
SCS,3 PAGERR 

RETPAG LIoI,Q BYTC"JT 
SIR,O $+1 
STW,O BYTC"JT 
EOR,O BYTMAX 
BCRJ 3 551T5T 
LW,O BYTCUR 
SIR,O $+1 
5T\II,0 6YTCUR 
A BYTluR 

~ S"llTST 1<0,("\ )(' 10' 
BCS.8 PF' AUL T 
B FR[SHP 

o 

F'·7 

RETURN T~ PAGE 0 

LAST PAGE. 

J 

YES, PReCErD Tq Nr~T ~AG( 
GFT PAGE ~LIP reUNTr~ 
~eDIFY Te !NCRrM[NT 
INCREMENT ~Y BVERrLew 
STBRE Nfw VALur ~F PAGE FLIP 

prTuRN T~ SAME PAnt ~L lPtD 
CLEA~ REGISTER 0 
~ISAODR£SSING IN RlQS 0.7 THIS PlOl 
~EST~~E RrGIST[R 0 .~1 
CLEAR RrGI~TER ~ 
~ISAODRlSSING IN REGS B.F THIS PAGE 

ce T~ FLIP THE PAGE AND T~ST 
SET RP TB CURRrT PAGE 
MODIFY PAGE Te l~CREM£NT 
INCREMENT THr PA~f 

STBRr NEW VALur ~F PAnr 
LAST PAGE 
Y[S, GB Te CBRE T[:,T 
~e, FrTC~ PAGE TESTED 
STSRE IT TS START FLIPPI~G rRe~ ~lRt 
RfSBTRE RtGISTrR n T8 .1 
PRBCE[O T6 TrST ~r.XT PAGt 

/-, 
\'-/ I 

----~-

.1\ 
J 

1~ 

AND ;<.~ I N ADflr~E'r;<; I Nl rRR'1Qs 

SAVr FAULTY RFSI~:nR 
RrSTE'~E RO ·-1 
!IACI< HI PAGE. ZrR" 
[(0·0 
SfLECT RC 

';Avr F ALJL TV REr.I';HR 
'lACK TA PACiE. 0 
~ELECT Ri:' 

",YTI:: ("IUNT 
~VTMAn·Lwl("\ t3YTE~ 

SELECT UNDF:SIRrD ~YT~-_5 

"TORr IN L'lUTte, "i A ';1(' 
H TCH I=" AUL TV Rf GISTER 
~ELECT DfSIRFO BYT~ 
ANY r) IGIT ··1 tF yrs "Jt:TE AS ERRBR 
~. II 
INCRCMENT IWTE c:~, UI\,T[ R 

LAST Hyrr 
CHlCK SSl 

INCREMENT LeC4TI"N T:3 TfST Nl XT I3YTE 

-e T~ TEST NOT ;YTr 
SSl SET 
YES, REPUT TEST F tlR THE SAf"'[ PA~JE 

'8, 



o 

SIGMA 517 CPU DIAGNOSTIC-PATTERN ?0~0_3.51COO 10 eCT, 1968 19 
~?2 . PAGE..-. _ ~---

~73 
4 ?It • CALCULATE MAXIMUM ceRE ADDRESS 
475 
~76 01 001&6 ~rOOO2C:1 ceRSIZ LRP ZER8 RESET PAGE pelNTrR 
477 01 00157 320002AB 1.101,0 PASHG IS THIS THr rlRST PASS 
~78 01 00158 6830Q156 BClU3... .. ~.tl YES~ tALCULATE CORt Sizr 
~7' 01 00159 6C000010 A Ro,O X'10' IS 5S!? SET 
4+M 01 0015A 68~001b8 BCR,I! CeRrIL. ~,~ , usr CURRENT CeQE SI7r 
481 01 00156 321002B3 LW ... L _ .N3O.O. YES~ RECAL.CULATE caRE SIZt 
482 01 0015C 320002AC L.W,O MEM~IL 

4~3 01 00150 650001!SE SET~ IL BIR,O .+1 INCREMENT STW AOORF.SS 
it84 Oi 0015t 350a015F S Tii~JL-.--f ~i. .. 
41\5 01 00t5F 00000000 A DATA 0 f xECUTE 5Tw,1 (RO)+l 
~R6 01 00160 65100150 BrR,1 5ET~IL. INCRrMENT FILL DATA 
41\7 01 00161 3210021..8 LWI1 MAXCBR 128K C!'IRE I MPLEM[ ~ITED 
4+88 01 00162 _H1002A8 MAXMfH AND,l MAXC8R TRAP RETURN - MASK OUT NBN-ADDRESS 
4119 01 00163 3510021..8 8TW,1 HEMAX SAVE' MAX ADDRESS 
4+90 01 00164 321002R5 I.W,l . _ P300 
4+91 01 00165 351002A{) 5Tw,1 MEMIN SAVE MIN TrST AODRrSS 
'+")2 01 00166 3?000292 I,.W,O FIVES 
493 01 00167 35000ZH8 STW,O PASUG STeRr N"N·Z[RO Ne. 1'4 FASTAG 
4+9. 
119!5 • SET F:ACI-~ CeRE' LeCATleN EQUAL T~ ITS eWN ACORleSS 
'+96 
4+~? ot 00168 3211002AF" Ct'lRF"l L LW,g MEHSTe 
498 01 00169 ~8M02Arl ffiH,1I. MEMil'J AnD f-~jN i~5i A[)u~E:i5 

499 01 0016A 326002AD Lw,,, M£1'11N INlT I AL ADDRESS AND TEST VALUE 

500 at 00166 35R001~C caRLSO STW,e .+1 
501 01 0016C 00000000 A DATA 0 EXECUTE" STw,6 TrST A~DRfSS 
502 01 00160 32'002 .. 8 LW,9 I'1£MAX 
~O3 01 0016E 411900006 A. fi;R,9 6 TFSi VALur • M4X .Du~(SS 

~O4+ 01 0016F 68'300173 BC~,3 MACT3T vrs 
505 01 00170 65600171 BIR,6 $+1 r,e, INCREMENT n:ST VALUE' 
506 01 00171 651100172 SIR,I' $+1 INCRrMENT TEST AnORrSS 
507 01 00172 680001~B eCR,o ceRLeo 

~ 

V '~ 

~ ~ /) 

SIGMA 517 CPU DIAGNBSTIC-PATTFRN 70404+3-51COO 10 eCT, 1961~ 20 
~O8 PAGr 
~C9 

SIO . T[!';T ceRE Mf~!!RV BET~ErN OrrtNt D LIMITS FeR rBNTrNT t QUAL T~ A:JD"<l';S 
~11 
51? 01 0017":! 32AOO?8E MACTST LIoI,A STf:'!-'CR 
513 01 001711 48AOO~AD fe~,A MEl" I N ADD MIN TF ST AI')D~tSS 
514 01 00175 32B002A3 LW,B BTOERR .·RR8R BRANCf" f/'R "'EM EXECUTE TrS T 
515 01 00176 l?ROO?AE L\oI, ~ MEMLSD 
516 01 00t77 41'.8002A[) [BR,P HEI"I'J ADD TrST Ar';DR t <;5 
~17 01 00178 326002AD LW,6 ME~ l'~ I~!ITIAL TE ST VALJ[ 
518 01 00179 35110017A ~AnUp 5TW,8 $+1 
519 ot 001H 00000000 DATA 0 f XECUTE U.,:, TEq Ar)[\RE~S 

520 01 OOl7A 3"'00006 i.W,7 6 f'REDFTERMI~ED VALUE 
5?1 01 0017C ~!i700005 A FBR,? ~ PRFDrTERMINE!) . ACTU~L 
522 01 001lD 6~30017F 8CR,3 '+2 'Irs 
523 01 0017E 680001(F BCR,O MACERR H3, "1f MeR'( ACC[SS f.RReR 
5;>4+ 01 0017F 6COOO010 A '""ERET RD,o X'10' r:Sl SET 
525 01 OOIM 6'JRQOI7A BCS,~ HACLUP+l VE!;, ~EP[AT TE<';T ~~R THI3 ADDRc.S~; 
526 01 00181 35AOO182 STw,A $+1 '<r), 
527 01 00182 00000000 A DATA 0 "'H1Rr: (SeR,O MFX[R~lrBR lXfC~T[ T r '; T 
52! 01 00183 3290021..8 LW,9 ME'" A\( 
529 01 0018 4 .. 8900006 A t6R,9 6 TEST VA.LUE . MAX AJDf?[SS 
~30 01 00185 683001~A I;CR,3 MEXTST VES, PReCEED T"I \[XT HST 
531 01 00186 65600187 BIR,6 S+1 lNCREMfNT TEST VALUE 
532 01 00187 65800188 SIR,I! $+1 INCRF"MENT TEST ADDRfSS 
!;33 01 DOI8P. 65A001S9 BIR,A $+1 INCR[MENT Q[FILL AnDq, 55 
514 01 00189 68000179 RCR,O MACLUP 

o o 'J 
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u 

SIGMA 517 CPU DrAGNeSTre-PATTERN 
535 
536 
5'37 
538 
!l39 01 0018A 32'002A3 
SItO 01 00188 328002CO 
Slt1 01 0018e 4S!o.o2.AO 
542 01 00180 3?A002A1 
Slt3 01 0018E 32B002sr 
51t" 01 0018F "a600ZAD 
545 01 00190 320002A2 
Slt6 01 00191 118D002AO 
5'+7 01 00192 3SBOOl cn 
548 01 00193 00000000 • 
549 01 001911 32C002AA 
550 01 00195 3!'lDOOl96 
~Sl 01 00196 00000000 • 
5'52 01 00197 6C000010 A 
5~3 01 00198 69800194 
5511 01 00199 3580019A 
555 01 0019'" 00000000 A 
556 01 001')B 32EOOOO! A 
557 01 0019C 4REOOi?AlI 
558 01 00190 48E002A8 
559 01 0019E 68300143 
560 01 0019r 65~001AO 
561 01 OOlAO 6SAOO1A1 
562 01 001Al 6~OOO1A2 
St.3 01 001A2 680001Q2 

SIG"'A 5/7 CPU DIAGN6~TIC·PATTER~ 
5(,4 
5('5 
566 
%7 
%8 
5f,q 
570 
571 
~7? 
573 
~74 
S75 
576 
577 
578 
')79 
t:nl"\ 
;lC'U 

5~1 

582 
5~3 
SAl! 
5S5 
5~6 
5$17 
588 
5~9 
5')0 
!:i91 

01 
01 
01 
01 
01 
ot 
01 
01 
01 
01 
01 

01 
01 
01 
01 
01 
01 
01 

01 
01 
01 

o 

0010 324002~A 

001AIt 6511001A5 
001A5 3"i4Q1)2~ A 
001A6 3?!')00?R8 
001H 6(000010 A 
001A8 6R2001R1 
001A9 3?100?AQ 
001AA 322002A['I 
001AB 321002AtI 
OOlAe 125002A,+ 
001AD 2EOOOOOO A 

001A[ 3'i1002f19 
OOlAr J"i2002AD 
001'10 3<;3002A8 
00181 J"iOO02R6 
001tl2 350002R8 
001f13 6C000010 A 
00184 684000QA 

001B5 '320002(1 
0011:16 3'i0002BII 
00167 6800007D 

0 'J 
-.. _-----

704043-~lCOO 10 eeT, 1961 21 
- .UO.£..-- ------- ----- -

• TEST INSTRUCTI6N EXECUTI6N rRe~ rACH L6CATI~N ~ITHIN H~M~RY LIMIT!; 
- --~-------- --

Mf:XTST LW,9 BT6ERR LeAD BRANCH Te ~RRR~ 
LW,8 STeRr' L"AD STeRr R9 
.EalUA. ----~--- ADO MIN T£5T ADO~ESS 
LIoI,A BIRLeO LeAD TEST RIR 
LIoI,B STflBIR UlAC STeRr RA 
[efL.B t1£Ml.ti ADD ~IN TEST ADD~ESS 
LW,D BT6BIR LeAD BRANCH Te T~ST ADOR[SS 
EeR,O HEHIN ADD MIN Tr~T ADDRrss 

"'rXLUP SI~ __ _l±1.. 
DATA 0 FXECUTr ST~,. TE~T AnDRESS 

TESTEX LIoI,C HAXPIlS PC • LARGEST PRC;ITIVf_ VALur 
STW~D l+l 
DATA 0 EXECUTE BCR,Q TEST ADDRESS 

()(RET Ro,O X'10' sueC~SSFUL EXfCUTI6N RrTURN 
EJCSI.!_ _1E.S.IEX S51 SET • REPEAT TEST reR THIS ADDR 
ST"',8 .+1 
DATA 0 P(PL"'CE BIR ~ITH 9CR TA (RRBR 
.l...\!L£. B ClJRRr~JT T(5.T L.BC.Tl!!'l. 
AND,F HAxceR ADORrss HASK 
(I"', E HfHAX CURRENT ADDRESS • MrM~RY LIMIT 
BCR,.l_ j)..ASltllC YES, EX(CUTIBN Tf~T e~MPLETED 
erR,~ $+1 

"" I 
TEST NFXT ~eCATI9N 

SIR,S .+1 
BIR~1l -Sll-
~CR,O HEXLUP 

----- -- -

------, , \ 

'---./' 

7011043-51(00 10 eCT, 1968 
PAG£ 

* (NO SF PReGRAH PASS. rNCRl'1pJT PASS CRLJNTPI AND ~I';PLAY t-'rv~RY 
• PARAMETERS FeR ALTLRATleN IF RtCUl:T[D. 

PASINC LW,4 
81R.l1I 
STIoI,. 
L~,O 

!olD, 0 
BCR,P 
LW,1 
LW,~ 
LW, .~ 

LW,c; 
wAlT 

5TIoI,1 
5T"' .. 2 
5TIoI, 3 

RUTFR 5TW,O 
STw,O 
RO,Q 
BCR,4 

PASCrR 
S+l 
PASCTR 
PAGRe-:G 
X'10' 
REITER 
PAGLIH 
MEMI"l 
MF'''''AX 
ERRCTR 

PAGLIH 
MEMIN 
HEMAl( 
PAGE 
PA(iBEG 
X'10' 
GETPAT 

zrR6 
PAG6(G 
REsET 

YES, HALT r6R CHA~GE er RESI3TE~· 
rAGr LIHITq AN~/"R H~~eRY LI~lTS 

SS2 SElf 
REPEAT TE~T ~ITH CUR~rNT PAGt LI~rTs 
AND/~R CURRfNT CMRr PARA~ETERS 



:J 
-----_._- --

SIGMA 511 CPU OIAGNeSTrC-PATTERN ?MOU-51COO 10 eCT, 1968 2:3 
592 __ U.G.L- -- ~_ 

593 
591t " ERReR ReUTINES reF! RrOISTER PAGE TfST5 
595 

---~--- - - ~-- ---
596 01 001B8 320002fl REGE'RR LW,o Z£Re CLEAR REG ISTER ZERA 
59? 01 001B9 1t800()2B6 EeR,o PAGE R[CItRD PAGF: 
591 01 001.S.A 48.0002ll ~ __ JL __ .__ __ R£c.e~D R 
599 Ot 00l8B "~000288 EeR,o BYTCNT prceRo BYTE': 
600 01 001BC 1t800029R EeR,o RE:'GIND ~[GrNn-X'100000001 
601 01 001BD 321OOZ87 ~-..B.'l..IBU.. RETURN ENTRY 
602 01 001~e. 351001fA STW,1 RETURN 
603 01 001BF 3"1002B9 \.\11,1 PAG\.IM LAAD REG, t WIT~ !'1A)(. PAor IMPLEMENTF 
6Q4 01 001CO 3.2..2a02.8F LW,~ !',PSTI! !...~AD REG.2 WITH CURRENT PATTERN 
605 01 001C1 3230029r LW,3 TEMP l6AD REG. 1 WITH PATTERN R[CrlvE9 
6Q6 01 001C2 32/t00002 LW,/t 2 
607 01 001C3 481t00a03 EOR,/t .3. LeAD REa.4+ wITIoi DIFF'ERING BITS 
1,08 01 001(/t 680001E2 B ERR8R 
609 01 001C5 320002(1 PAGERR L.W,o Z[Re CtEAR FlO 
610 01 001(6 4'3000293 UR&..- n E't~I R[ceRD HIGHER PAGE NUHAER BITS 23-27 
611 01 001C7 4~0002C)7 EeR,o R ~FceRD R IN ~ITS ~-11 
612 01 001C8 /tROO028R EBR,o BvrCNT RrC6RD B YT~ Ne. !:3 ITS ?thOJl 
613 01 oOleC) /t80Q02~D ...l!'!~'o .PJiAIND pr,AIND-X'ZOOOOQQO' 
614 01 001(A 32500286 L.W,5 PAGE RrceRD OISIRro PAGr IN R5-[3IH;?~·?7 
615 01 001CB 321002!1A L.W,l PAGRET RETUR~ ENTRY 
616 01 001CC 351001EA STW,l . RETURN 
617 01 OOJCD 32100?f39 LW,l PAGLIM RFCAR!:1 PAGrS lr-<PLE'Mr'JT[D IN "1 
~t! 

,,, OO!eE ~·~CCo!r~ e .... ",",.0..--
~ nt'v""\ 

SIGMA ~17 CPU DIAGN6STIC.PATTER~ 70ltO/t3-ljlCOO 10 eer, 1't>8 ;:>'+ 
619 PAGe 
fi?O 
6?1 . rRRi'\Q ~BUTJt-:LS F'flR MFM9RY TE"ST-:; 
b22 
1,?3 01 001C' 3?OOOOO6 }. ~ACER~ LW" f, r A!L IN,,! AI')DFH. SS 
b2/t 01 OOlDO 1t8000C'A~ EeR,o MACE"RI ' RReR ID 
625 01 001Dl 32F'002}.7 LW,F' MACRET pr TURN pJTRY 
6<'6 01 001D? ~'5F"OO1fA STW,F' RF:TURN 
1,?7 01 001D3 'l21002B9 r~INF''' LW,1 PAGLIM M},XrMI)M PArH.S rf"l:>LrMi-NTEJ 
628 01 001D/t 322002A~ LW,2 ME""AX MAXI~l)M ceRE ADD~r5S 

629 01 00lD5 323002 A4 LW" ERRCTR . RReR CAUNT 
610 01 001D6 324002f:\A LW,4 PAS(TR PASS ceUNT 
~31 01 00iC7 6i!OOOlf 2 HCR .. O ERROR 
612 01 OOlD~ 3200000/\ A ~EXER!O/ LW,o ~ rAIL 1~IG AI)f)RE 5!, 
b33 01 00109 /tf3000?A~ AND,O '1AX[flR ADr'R~~S MA<;I( 
63/t 01 001DA 4bOO02f'1 UIR,O M£XERI i RReR ID 
615 01 001DB 32r:002BO LW,F' M[)(RET '-<fTURN ENTRY 
636 01 00lDC 35FOOlFA STW,F Rr.TU~N 

637 01 00100 32S0000C A LW,5 C "lSUtT I~ PC ArTrR BIR,C 
638 01 001DE '326002R2 LW,f, MII\USl CeRRrCT RF ~UL T II riC 
6:'9 01 001Dr: 1270000~ LW,7 ') 

b40 01 001EO 4+8700006 E6R,7 6 :- IFFfREN(r. 
641 01 001E1 6~0001n3 BCR,O ERJNF6 
642 
643 
6414 01 OOlE? 6('1000041 A ~RR~R 1010,0 X' 4+ l' TURN ~I\ ALARM 
645 01 001 F.3 6(000010 A RO,e X'10' '5,+ SO 
646 01 001E4 6'J1001E6 BCS,l ~+c YES .. ~Je HALT 6'-; r.!:'~fF( 

"4+7 01 001E5 2[000000 A F"RHALT lolA IT 
648 " REr:ER T6 PAGE 4 BF" LISTING F'eR AMPLIFYING E~R8R INF'/lR"'ATle" 
64+9 01 001E6 6rOOO040 A WD,O )('1+0' TURN I"rr ALARM 
6:'0 01 001[7 3?OO02 A 4 L\oI,~ ERR(TR !i'lJCPI'"MEt<J T ~RRet;' :-'L,,-r 
6~1 01 001E8 650001E1 BIR,O S+l 
652 01 001[9 150002}.4 5TW,O lRRCrR 
6~3 0\ 001EA 00000000 A RETURt-: DATA 0 RETURN BRANCH 

(j 



G o 
._- . ~--- .. -.--~ ------~-

StG"1A 517 CPU DIAONeSTIC-PATTERN 704043-51COO 10 eCT, 1!61 
6!)4 ~ __ uo.L-

-~~---

655 
6SI! • TRAP PReCESSING SWITCH 
657 
658 eeUNO 8 
659 at 001EC 00000000 A N"Nep DATA 0 
660 01 001ED 00000000 A ~ D--- __ ~ __ 
661 01 001EE 000001F"0 DATA NeNep+4 
662 01 OOlEF" 00000000 A DATA 0 
663 01 001Fo 68QOOZ32 _B.CR& ____ 1..RAf'JUl ~_ _ INT£BRUPT SYSTrM r AULT 
664 01 001F"1 680002'52 BCR,O TRAP40 MEMe RY PRATECT VleLATIflN 
665 01 001F"2 68000252 SCR,O TIU P40 ""eDE v I eu T II'1N 
666 01 OOln 2.£ OQQQO!l A ~ALL-_~~_~ ._~_ .. _~ __ 
667 01 001F"4 68000162 BCR,O MAXME"I ~8~EXIST[NT ME~eqV 

668 ot OOlFS 2EOOOOOO ioIAIT 
669 01 001F6 2EOOOOOO WAlT 
670 01 001F? 2(000000 lolA IT 
671 01 001F"8 68000252 BCR,O TRA P40 ~~eNEX I STENT INSTRuCTleN 
672 60~_.~ 
673 01 OOlF A 00000000 " UNIMP DATA 0 
674 01 001FB 00000000 A DATA 0 
675 01 OOlF C QOOO02~~ QA.U~_ TRAPu-
676 01 001FD 00000000 A DATA 0 
677 ot 001H 00000000 STACK DATA 0 
678 01 001F"F 00000.000 OATL ~~ .o...... ___ ~ __ 
679 01 00200 000002'56 DATA TRAPlj2 
680 01 00201 00000000 A DATA 0 
681 01 00202 00000000 A ~F"L8 DAU.~ 0 
M2 01 00203 00000000 A DATA 0 
MIl 01 00204 00000258 DATA TRAP4] 
684 01 00?05 OOOQOOOO A DAT!_~ 0 
MIS 01 00206 00000000 A FLAAT DATA 0 
6$16 ot 00207 00000000 A DATA 0 
6~7 01 00208 0000025A DAU_ rRAf'Jlll 
688 01 00209 00000000 A DATA a 

c (', (j 
'---' '-.../ 

-- - - -- --- -- - ----_._--

---~---. 

'0 
r'; 

I 
J 

SIGMA 517 CPU ~IAONe~TIC-PATTER~ 704043-51COO 10 ACT, 1961' 1'6 
689 PAGE 
690 
6~1 ot 0020A 00000000 " DFC DATA 0 
692 01 0020B 00000000 A DATA 0 
693 01 0020C 000002SC DATA TRAP',5 
6<3_ 01 0020D 00000000 " DATA 0 
6')5 01 0020E 00000000 A TP1ER DATA 0 
696 01 0020F 00000000 " DATA 0 
b~7 01 00210 00000215E DATA TRAPlt6 
698 01 00211 00000000 DATA 0 
699 01 00212 00000000 CALL1 DATA 0 
700 01 001'1'3 00000000 A DATA 0 
701 01 00214 00000260 DATA TRAP'+8 
7()2 01 00215 00000000 DATA 0 
703 01 0021f, 00000000 CALL? DATA 0 
701t 01 00217 00000000 A DATA 0 
705 01 00218 0OOOO2~2 DATA TRAP4~ 

'706 01 00219 00000000 DATA 0 
707 01 0021A 00000000 CALL3 DATA 0 
708 01 0021B 00000000 A DATA 0 
709 01 OO?lC 000002~4 DATA TRAP .. A 
710 01 00210 00000000 A DATA 0 
711 01 0021E 00000000 A CALL4 DATA 0 
712 01 0021F 00000000 A DATA 0 
713 01 00220 000002"6 DATA TRA P4!! 
714 01 00221 00000000 A DATA 0 
715 01 00222 00000000 A TRAPU~ DATA 0 
716 01 00223 00000000 A DATA 0 
717 01 00224 000002"8 DATA TUr-,ASS 
71/1 01 00225 00000000 A DATA () 

C) 'J 



-----------------------------------------------------

0 0 ,~~ 

--- ~.-~ ~-- ----- -

SIG~A 517 CPU DIAGNe!TIC-PATTERN ?04043-!';lCOO 10 flCT, 1'68 27 
719 ___ UBL 
720 
7Cl . INTERRUPT PR6CfSSlNG SWITCH 
722 . - --------- - - --

123 SeUND 8 
??4 01 002~6 00000000 A PflW8N DATA 0 
725 Oi OOZV- __ Q.O.QQQOoo A ---1lAll. 0 
726 01 00228 0000026A DATA INT50 
1?7 01 00229 00000000 • DATA 0 
728 01 0022A 00000000 A pft Waf F' CAIA ___ 0-____ 

129 01 00?!8 00000000 • DATA 0 
7'30 01 0022C 000002E.C DATA INT51 
731 01 00220 00000000 OATA " --------'"'-----

132 01 0022E 00000000 • PULSE'l DATA 0 
733 01 00?2F 00000000 .. PULSf? DATA 0 
731t 01 00(;'30 00000000 A PULSE3 QATA 11_ 
135 01 00231 00000000 A PULSE" DATA 0 
736 01 00232 00000000 • MF:MPAR DATA 0 
737 01 00233 00000000 A OAn _ -----.0 ____ 
718 01 0023- 0000026E DATA INT56 
739 01 00235 00000000 • DATA 0 
71+0 01 00"36 00000000 A l~TUt-l DAI! c_ 
71+1 01 00?37 00000000 A DATA 0 
11+2 01 00238 00000210 DATA IUNASS 
7-3 01 00239 00000000 DATA --~-
7H 01 0023A 00000000 C6UNTl DATA 0 
7 .. 5 01 oOC:35 00000000 U~iA 0 
7it6 01 0023e 00000272 OAT.! IN'l''SA 
147 01 00230 00000000 A DATA 0 
148 01 0023E 00000000 A CBUNT? DATA 0 
749 01 0023F 00000000 A DATA CL 
i~O Oi oo::?itO 00000?74 D.H iNi~9 

7<;1 01 00?1I1 00000000 A DATA n 

I 
~ r'\ "--, 
~ U \J 

- -- -- -- - - -

- .- - -

~ , 
"'--) IJ 

SIGMA 517 CPU OIAGNeSTIC-PATTERN 70"0 .. l-SlCOO 10 ~CT, 1968 2'i 

75? PAG£: 
7"13 
7"_ 01 0021+2 00000000 r.etUNT3 DAU 0 
7!:l5 01 00243 00000000 DAB 0 
756 01 002"'+ ooooonE. DATA INT5A 
757 01 00?I+5 00000000 DATA 0 
7:'8 01 002'+6 00000000 CBUNTI+ DATA 0 
759 01 00?'+7 00000000 A DATA 0 
7"0 01 002'+8 ooooonll nAU INT~R 

761 01 002'+9 00000000 A DATA 0 
7/,2 01 OOc4+A 00000000 A INBUT DATA 0 
7/,3 01 00211R 00000000 • OAT. 0 
764+ 01 0024+C 0000027A DATA INT5C. 
765 01 OO"IID 00000000 A DAH 0 
766 01 00?4+F: 00000000 A pr:PI"JT DATA 0 
767 01 00211F 00000000 A DATA 0 
768 01 00250 00000060 RESTRT DATA START 
769 01 00251 00000000 A DATA 0 

o 



- -.- --------. ---- -- - -- - .- - ---- -_._--- - -

G 0 :J 

. ----.-~-.-

SIGMA 51? CPU DIAGNeSTIC.PATTERN 70~043.51COO 10 eeT, 1,68 ~'l 

710 .. ..!'AOL ---_._-- --

771 
712 • TRAF' HALTS FeR IDENTIFICATleN BF sPURIBUS TRAPS 
173 
71'+ eeUN['\ 8 
7?~ 01 00252 2EOOOOOO A TRAP40 WAlT ,eNALLeWED ePERATIMN 
776 01 002.53. 68000060 .!CLD SURt 
777 01 OO?!). 2F'000000 A PUP4+1 WAIT l'NIMPLEMrNTED IN';TRLJCTI~'" 
718 01 00255 68000060 BCR,O START 
779 01 00256 2£00.00.0.0 A TRAE.!t2 W!ll_. P~H·~~W~ STACK ~l~lT ~EAC~(D 
no 01 00257 6l!000060 eCR,o START 
781 01 00258 2EOOOOOO A TRAP4+3 WAIT FIXED·pe!NT .R!T~MtTIC fWERF'LB .. 
782 01 OOZ~ 66rull106.0 ecru.o _~!tt.. __ 
7113 01 0025A 2EOOOOOO A TRAF'4+~ \01 A IT F'LeATING·F~INT F'AULT 
71\4+ 01 00258 68000060 eCR,O START 
785 01 0025C 2EOOo.oo.o A TRAPI+5 .!!AIL DECIMAL ARIT HM rTIC FAULT 
186 01 0025D 6ROOO060 eCR,o START 
787 01 002!E 2EOOOOOO A TRAP4+6 WAlT wATCHDeG TIMER RUN.eUT 
788 01 0025F 68000060 ftC.B~O .. ...slARt. 
7f19 01 00('60 2FOOOOOO A TRAP4f1 WAIT CALL1 
790 01 00261 680000"0 BCR,O START 
791 01 00262 2[000000 A TRAPlj~ .~ALL CALLi': 
792 01 00c63 68000060 eCR,o START 
793 01 0026'+ 2EOOOOOO A TIUPU WAlT CALL3 
79'+ 01 0.0265 68000.060 ~t;~~~ . .-S.T !JiT_ 
71)5 01 00266 2(000000 A TRAP4+fi WAIT CALL4 
796 01 00267 6/1000060 SCR,O START 
797 01 00268 2EOOOOOO A TUNASS WAIL_. . UNASS I GNED TRAP 45,1+7,~C·4+r 
798 01 00?69 68000060 SCR,O START 

G 

SIGMA 517 CPU nIAGNeSTIC.PATTERN 70'+04+3·51COO 10 !'CT, 1!b8 '3) 

799 PAGE 
I!OO 
1'01 * !NTfRRUPT ~ALTS F'e~ IDrNTI r lCATIAN aF' SPlJRleUS I\)T' R~ur'TS 
802 
P-03 BOUND R 
~('\ .. 01 0026A 2F'00OOOO A INTSO VIA IT P!'\OIF:R f'lN 
805 01 00266 0[000250 LPSD,O RE5TRT 
R06 ot 00(,6C ?fOOOOOO A I'JT51 't;A IT f'I\Wrr.; DrF 
807 01 00260 0(0002<;0 LPSO,o RE~3TqT 

808 01 002bE. 2EOOOOOO A I"IT56 WAIT ,'[ "'eRY PAR ITY 
809 01 0026F' 0(000250 LPSQ,O RESTQT 
810 01 00270 HOOOOOO A lUNAS!; WAIT UNAS<)IGNlD I~JTtR~UPT ,:>7,',t,,:,r 
811 01 00271 0[0002~O L.PS['l~O RESTRT 
812 01 00272 ?EOOOOOO A INH\R \Ii A IT CRlJNTFR 1 ZER~ 
813 01 00?73 0.0002<;0 LPSD,O RESTRT 
814 01 00274+ 2(000000 A INT59 \IiAlT CeUNTfR c:: ZER(l 

015 Vl 00275 crCCC2S0 LPSDIO RFsTRT 
816 01 00276 2EOOOOOO A. INT5A wA IT C"UNTER lfR6 
817 01 00277 OEOO0250 L.PSC,O RESTRT 
818 01 00278 2FOOOOOO A INT5E\ VIA IT rt'lUNTtR '+ lER6 
819 01 00279 OEOO02~0 LPS:.',O RF.ST~T 

820 01 0027A 2EOOOOOO A JNT5C VIA lT INf'UT/~UTPUT 

821 01 0027B OEOO02.,0 LPSD,O RESTRT 

/) 
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0 0 .'1 
'-../ 
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SIGMA 517 CPU OJAGN8STIC-PATTERN 7011043-!51COO 10 !teT, 1961 31 
822 ____ . ____ .fAGL 
leo] 01 0027C 3C3C3C3C .. PATTRN DATA X'3C3C3C3e' 
82. 01 00270 C3C3C3(3 A OATA XIC3C3C3C3' 
825 Q1 0021E 5..-A!AM~ A -~ XI5A5A5A5A' 
826 01 0027F A5A!iA5A!S A OATA XIA5A!ASAI5' 
A27 01 002AO FF'OOOOOO A AVTEO OATA X'FFOOOOOO' 
121 .Ql.oo2.!l. o..orr.oo..o.o.A . ..ann . CAI..L- lP oorrOOQO! --

1129 01 00282 OOOOF'F"OO A BVTE2 OATA X'OOOOF'FOO' 
830 01 00283 OOOOOOF'F' A BVTEJ DATA X'OOOOOOF"F' 
831 01 002.81+ OQOQQOOil II .B'l'I.MAX_ !:lAIA ~-----
832 01 00285 460002'C BVTAND AND, 0 MASK 
~33 01 00286 32000280 BVTMeo L.w,O BYTEO 
834 01 00287 6800.00~ --.6!!PL! f} AE1'8VT ----------

835 01 00288 00000000 A BVTCNT DATA 0 
836 01 00?89 6E\OOO060 BRST B START 
837 01 0028A 6S000BA PAGRET B R£.If'ACi. 
831 01 00286 00000008 A PATLIM DATA XIS' 
839 01 0028C 3200027C PATSCT L-W,O PATTRN 
SAt 0 01 002!O 20000000 A PGAlt-!D QAT.L. x.' 20000000..' __ -

8~1 01 0028E 00000000 PATCNT OATA 0 
842 01 0028F 00000000 PATSTI' DATA 0 
843 01 00290 00000000 A C~PAI.~ ....QllA .. CL ___ 
84. 01 00291 OOOF"F"F"F'F' A F'1'IrF"S DATA X''-F,.,-F'' 
845 01 00292 00555555 A F'I'IE'S DATA X '5!i5!S!i5 , 
8~6 01 00293 00000000 A F'I..PCNT OAT! 0 
847 01 00?91+ 3?000t>90 L"AORG L-W,O CMPATR 
84~ 

,,, 00295 32CCO?~~ LO~~~~~ L~;o ~ I ~~S l "'. 
849 01 00296 3200028r LeDPAT LWI-O P.A.ISI1L 
8;0 01 00297 00000000 A R DATA 0 
8~1 01 00?'8 00000000 A RR DATA 0 
8'52 01 aOZ'9 00800000 A R(! DAH __ x...!1!00~ 
DIr.~ ot 0029A 01000000 PMAX DATA X'100COCO' Q •. '~ 

Il'ilt 01 00?9B 10000000 .. REGIND DATA X' 10000000' 
855 01 0029C 00000000 A MASK DATA __ 0 
856 01 00290 F'F'F'F' F"F" F'F' A MIN!!:1 DATA X'F'F'F'F'F'J."F"F", 
857 01 0029£ 3500029F STRPAT STW,O TEMP 
858 01 0029F 00000000 A TEMP DATA 0 

( 
-- '" 1'. 

'-../ L '-.../ 

I' 

SIGMA t:J17 CPU ~JA5N~STIC-PATTE~N 7040_3-51COO 10 eCT, 1IJ(,~ 3" 
8'59 PAGe 
860 01 002AO 000001110 A ~RMINT DATA X 'Pi:)' 
~61 01 002Al 65(00197 BIRL~D BIR,C EXloIfT 
862 01 002A2 613000000 A [nefl IR ACR,e 0 
~6'3 01 002A3 611000P')8 BTB(RR R(R,O !"IEXfRA 
8~1t 01 0021.4 00000000 .. FRRCTR DAU 0 
865 01 0021.5 2[000000 A HALT WAIT 
866 . 01 002A6 30000000 A "'ACrRJ DATA XI,ooooooo' 
~67 01 002A7 6~00Ol7r: "'AeRn ACR,O M.(RrT 
868 01 002A8 0001FFFr A ~·:AXCBR DATA X'OOOlFFFr' 
M9 01 00i'A9 OOOOO?OF' A MAXPAG ['AU X' 2 or ... 
870 01 002AA 7FF"F'F'FFF' MAXPPl~ DATA X'7FF"F"F'F"F'F' 
871 01 002AB 00000000 MEIiAX DATA 0 
872 01 002A( ]0;100300 A M(MF'IL 5TW,1 X'300' 
873 01 002AD 00000000 MP~JN DATA 0 
8711 01 002A£ 32500000 M[MU!D LW,5 0 
875 01 OOCAf 35600000 A MF'MSTfI 5TW,6 0 
876 01 002ijO 6!!0001'J7 MnRrT BCR,O EXRET 
~77 01 00281 110000000 HEXERI DATA X'40000000' 
878 01 002B2 MOOOOOO M !'JUS1 DATA X'80000000' 
879 01 00293 F"FF'E0300 A ~ODO DATA X'F'F"F'EC300' 
8PO 01 002t3l+ 00000001 A e~E D-'TA 1 
881 01 00265 00000300 A P300 DATA X'300' 
882 01 00296 00000000 PAGE DATA 0 
81\3 01 00267 00000000 PAGEP OAT. 0 
884 01 OO?BB 00000000 PAGBrr, DATA 0 
8P-5 01 00289 00000000 PAGLIM DATA 0 
886 01 0021:)A 00000000 PASCTR DATA 0 
8117 01 00?6B 00000000 PASHG DATA 0 
888 01 002GC OOOOOOOF' REGL-IM DATA F' 
889 01 00260 00000000 SA'IERR DATA 0 
8')0 01 002Br ]5800000 ST~ACP STW,B 0 
8'11 01 OOC'(:;F 35AOOOOO STBBIR 5TIoI,A 0 
892 01 D02CO 35900000 STBRE9 5T\I/,9 0 
IICl3 01 002C1 00000000 ZF"R~ DATA 0 
R9 .. 01 002C2 FF'F"F'F'F'FO 7F'SZR~ DATA X 'F'F"FF"F'F"FO , 
8<J!5 01 00060 END START 

r-' ~-\ r-) (,j I...) 

~- --- -- --
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