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SECTION 1

INTRODUCTION

i-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 manual is made up of four sections. Section I is a gen=
eral introduction to the Pattern program. Section II con-
tains a discussion of operating procedures. Section IIl con-
tains a detailed description of the program operation. Sec-
tion IV contains the program's complete symbolic listing as
generated by the Sigma Metasymbol Assembler.

1-2 PROGRAM 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 ability of the CPU to
-access and execute instructions from each core memory
address.

ENERAL SPECIFICATIONS

3
©
9]

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

Paragraphs 1-1 to 1-3

Tabie 1-1. General Specifications

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

Memory size 4K minimum (4096 words)
Optional None
equipment

Table 1-2. Testing Prerequisites

Program

Prerequisite Program

Sense (Sigma 7 only)
Verify

Pattern

Auto

Suffix

Float

Interrupt

Memory Protect

Map (Sigma 7 only)

None

None

Verify

Verify, Pattern*
Auto

Auto

Auto

Suffix

Suffix

*For the Auto test to run, the block O register must
be functioning correctly, as tested by the Pattern

program

1-1/1-2
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Paragraphs 2-1 to 2-4

SECTION II
OPERATING INSTRUCTIONS

2-1 GENERAL

The Pattern diagnostic program consists of two general 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
{called type 1 errors). The second subsection is to report
any errors (called 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 loading 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

Provided that no errars accur, and if SENSFE switches 1, 3;
and 4 are all reset during the execution, the program wili
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
general register 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 halt 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 until register O is
corrected. If replacing page O modules does not correct the
malfunction, there could be interaction with either the REU
(Register Extension Unit) or other internal pages.

Whenever program halt occurs due to a possible REU inter-
action, general register O will contain zeros in one or more
bits of the interacting byte (or bytes). The operator is ad-
vised to pull out the BCR module in the CPU associated with
failing byte. If the problem is still present, remove the
modules for pages 1, 2, or 3 or the CPU. Sigma 5 may be
affected by IOFM modules (see table 2-3 for all module
locations).

If removing the BCR module does rectify the register 0 error,

reinsert the module and follow the procedure given below to
pinpoint the fault in the REU which 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



Paragraphs 2-5 to 2-10

7 in the REU at the faulty bits. Refer to table 2-3 for mod-
ule locations. If, however, all 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 O to see if the error is corrected.
This is done by storing FFFFFFFFy¢ in register 0, fol-
lowed by a display of register 0. (It must be ensured
that none of the display lamps are burned out. )

If register O still shows the error, reinsert the removed
module and continue with the procedure in the flow
chart from the point the branch was made to this test.

If, however, register O 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
0 again.

If the error reappears after replacing the module, refer
to Logic Equations (Dwg. 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 1E3. A complete
set of error information as to the types and the source is
available to the operator on page 4 of the program listing.
Module locations are given in table 2-3.

Similarly, any core memory operand access errors or in-
struction execution errors will halt 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 $3-2 $3-1 S2-2
4 through 7 0 0 1
8 through 11 0 1 0
12 through 15 0 1 1
16 through 19 1 0 0
20 through 23 ] 0 1
24 through 27 1 1 0
28 through 31 ] 1 ]
Note: $2-1, S1-2, S1-1, S4-1, and S4-2 settings
are irrelevant

2-2
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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 failures.

26 LOOP ON CURRENT TEST

If SENSE switch 1 is set following an error, the test that
detected a failure 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 only and uses these values 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
1AB. At this time, the following information is displayed
on the specified registers:

Register Contents
0 Value of starting test page shown in bits 23-27
1 Last page implemented shown in bits 23-27
2 Minimum test core address
3 Maximum test core address
4 Pass count
5 Error count

Before proceeding, the contents of registers 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 will be recognized
by the program except errors associated with register 0. The
error count is maintained independent of this option.

2-10 PROGRAM REINITIALIZATION

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 PCP interrupt.
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Table 2-3. Register Block Module Locations

CPU REU
Sigma 5 Sigma 7 Sigma 5/7
Reg. Register
Page | Byte |Byte |Byte | Byte | Byte | Byte |Byte | Byte Page (Block) Byte | Byte | Byte |Byte
No. 0 1 2 3 0 1 2 3 Number 0 1 2 3
0 09K | 19K | 055 | 09T | OIT | 15T | 01L | 01Q 4, 8,12, 16, 20, 24, 28 | 23A | 19A | 14A | O4A
1 10K | 18K | 065 | 10T | 02T [ 16T | 02L | 02Q 5 9,13, 17, 21, 25, 29 | 22A | 18A | 13A | 03A
2 1K | 17K J07S | 11T | 03T | 17T | O3L | 03Q 6, 10, 14, 18, 22, 26, 30 | 21A | 17A | 12A | 02A*
3 12K | 16K {08S { 12T | 04T | 18T | 04L | 04Q 7, 11,15, 19, 23, 27, 31 | 20A | 16A | 11A | 01A!
BCR | 13K | 15K j09S | 13T | 05T } 19T | O5L | 05Q *Remove XT10 from 05A
FRemove XT10's from 05A, 09A

05K | 23K {015 | 01T

06K | 22K | 025 | 02T

07K | 21K | 03S | 03T

08K | 20K | 045 | 04T

IOFM
05T

06T

077

08T
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Paragraphs 3-1 to 3-6

SECTION 111
PROGRAM DESCRIPTION

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 until a nonexistent memory trap occurs at maximum,
address plus 1. The maximum address is also stored for fu-
ture reference.

All above parameters can be altered by the operator (see
paragraph 2-8).

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

3-2 INDIVIDUAL REGISTER TEST

Register O is independently tested at the beginning of the
program. Aii other registers of all pages are then tested
individually in turn. This is done by first storing a number
pattern (called 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-
gins by loading all registers of all 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 poinfer is then advanced fo 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 until all the im-
plemented pages are tested.

3-4 MEMORY ACCESS TEST

Each memory location, from address 30074 to maximum, is
set equal to its own address. All test memory is then sequen-
tially read, with the content of each location compared
against an independent counter that is incremented for each
sequential memory access. Errors precipitate a halt at the
common error wait.

3-5 MEMORY EXECUTION TEST

All of test memory is preloaded with an unconditional 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 normal program return. Register C is set to 7FFFFFFFyg
and program control is transferred to the test location.

Successful 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. Failure of
the BIR to execute properly results 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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Pattern Program Flow Chart (Sheet 1 of 3)
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SECTION 1V
PROGRAM LISTING
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€9 . FAULTY RYTE 2 IN RESISTLR R OF PAGE PP
70 .
71 . 20F0CPPHE w ( JYPE 2 )} MISADDRFSSED PAGE PP < ERRER
72 . 1M RYTE R BF REGISTIR R
73 .
74 . 1 MAXIMUM PAGES [MPLEMCNTED ( APPLIES TR AL{ TYPeS )
75 . 2 CURRINT PATTLRN (APPLIES T8B ERRARTYPF 1 ENLY )
76 B 3 RECEIVED PATTERN (APPI JES T8 ERRYR«TYPE 1 BNLY )
77 . 4 DIFFERING RITS [N R2 AND R4 (ERR"R.TYPF 1 OANLY )
78 -
79 . 5 DFESIRED FAGE =ea (APPLIES T8 ERRORSTYPE 0 SNLY )
20 * Q0000PPC & PAGL DESIRED WAS PP IN ADDRLSESING
21 * 'PPY VALUE RANGES ARC 00-1F FBR S[UMA 71 08<0F FAR S{GMA %
¥4 .
23 * FAR MBCULE LBCATI®NS RFFER T8 TARLI '2e3' OF THE MaNiAL




SIGMA 5/7 CPU DIAGNBSTICePATTERN 704043«51C00 10 BCY, {968 5
A& PagBE -
8% (3
26 s+ AS A RESULT 8F ANY MFMBRY FRROR !«
87 » THE FOLLOWING ERROR INFARMATIAON IS DISPLAYED IN THE SPECIFIED
82 * REGISTERS SUBSEGUENT T8 THE ERRAR WALT AT LBCATIAN '{F3!
89 .
20 . REGISTER . CANTENTS
gy . ®eessecss wtnavase
92 .
33 . o] ERRAR [DENTIFIER AND LOBCATIEN
9% . J00YYYYY s ( TYPE 3 ) ACCESS ERRAR AT CORE
s . ADDREFSS YYYYY
26 . [ _40QYYYYY s ( TYPE 4 ) EXACUTION :RROR AT CHRp
97 - ADDRFQS YYYYY
98 .
99 . 1 MAXIMUM PAGE IMPLEMENTED
100 - ? MAXIMUM CBRE ADDRESS
101 . 3 ACCUMULATIVE ERROR CBUNT
102 . 4 NUMBFR OF PRAGRAM PASSES
103 . 5 £RRONFBUS RESULT
104 . 6 PREDETERMINED RESULY
1cs . ? DIFFERENCE BETWEILN RS AND R6
106 .
107 -
108 .
109 .
110 s ADDITIBNAL FRREBR WAIT LBCATIBNS:
111 * -
112 * HALT AT LBCATION '06AY SIGNIFIFS FAULTY REG.0, B8R PAGFS 1,2,8R3, B8R
113 * REU NB¢1 INTERFERENCE, FAULTY RITS INDICAYED BY ZERAS [N RIGISTER 0
114 » FBR CORRECTIVE ACTIBN SEE PARAGRAPH 2e4 8F THL MANUAL
118 *
116 . HALT AT LOCATIBN 'O71' SIGNIFIES FAULTY RO AT BITS SHBWN RY 1
117 .
118 . HALTS AT ALL BDD LOBCATIANS '24F' TO 277" INDICATF SPECIFIC
119 . SPURIBUS TRAP B8R INTERRUPT, SEE LISTING FOP IDINTIFICATION
[ Iy I
— o o
~ -y ~~
N\ N )
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120 PAGF
121 01 00040 8RG X1400
01 00040
172 .
123 + TRAP LOCATIBAS
174 .
128 01 00040 OF 4001FC XPSD, 4~ NONOP
176 01 00041 OF0001F A XPSD,0  UNIM®
177 01 ooc«? O0F0001FE XP§N,C  STACK
128  ©l 00043 0F 000202 XPSD,0  BFLE
179 01 00044 0F 000206 XPSN,0  FLOAT
130 01 00045 0F00020A XPSN,0  DEC
131 01 00046 0F 00020E XPSD,0 TIMER
132 01 00047 0F 000222 XPSD,0  TRAPUN
123 0! 0004R 0F 000212 XPSN,0  CALL1
134 01 00C49 0F00021¢ XPSD.0 CALL2
135 01 00C%A OF00021 A XPEN,;0  CALLR
136 01 00048 OFD0021¢ XPSC,0 CALL 4
137 01 0004C 0F000222 XPSD,Q TRAPUN
138 0! 00040 0F 000222 XPSD,0 TRAPUN
129 01 QOO4E 0F 000222 XPSD,0  TRAPUN
140 01 COO4F 0F 000222 XPSP,0 TRAPUN
I T -
\J \_) .)
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141 PAGE _
142 »
143 * INTFRRUPT LOCATIBNS
144 . e
145 01 00050 0F 000226 XPSD, 0 POWBN
146 01 00051 OF00022A XPSD,0 PBWOFF
147 01 poase 3300022L MTW,0 = PULSE]
148 01 000853 3300022F MTW,0 PULSE?
149 01 00054 33000730 MTW,0 PULSE3
150 Q1 00055 33000231 MINa0  PULSE4
151 01 00056 0F000232 XPSD,0  MEMPAR
152 0l 00057 0F000236 XPSD,0 INTUN
153 0l 00088 QF Q00234 XPSD,0  COUNTY
154 01 00059 OF00023F XPSD,0  COUNT2
155 0! 0005A 0F 000242 XPSD,0  CBUNT3
156 01 00058 0F 000246 XPSD20  COUNT4
157 0t 0005C OF 000244 XPSD,0  INAUT
158 01 00050 0F 00024E XPSD,0  PCPINY
159 01 0005E 0F000236 XPSDa0 INTUN
160 01 OOO0SF 0F 000236 XPSD,0  INTUN
¢ - Yl —
S e ~—
i A N
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161 PAGE
142 '
143 + REGISTER O TEST « FNTRY FREM PRBGR:M LBAD AR PCP INT RRUPT
16k .
165 01 00060 2F0002C1 START LRP LFRE “AGE O
166 01 00061 32000290 REUTST LW, MINSY %=l
167 01 00062 48000290 EBR,0 MINSY 16 ROse1s TEST FAR R{U AND RO
168 01 00063 69300066 BCS,3 $+3 rp, GR OWALT
169 01 00064 32000000 A LWs0 0 Is RO%O
170 01 00065 68300068 BCR, 2 REUBK YES, NB REU INTENFERINCE
171 01 00066 32000790 LW,c MINSY (T T}
172 01 00067 6C000010 A RD,0 X110! s€1 SET
173 01 00068 69800061 BCS,? REUTST YES, TEST REU ANT RO AGAIN
174 01 0006% 2£000000 A WALT N@, FITHER REU £R RA FAULTY
175 .
176 « FAULTY RO PR REU « SEL PAGE 5 8F THIS LISTING UNDIR ADDITIONAL -RRER
177 "
178 01 0006A 68000061 i REUTST LBBP UNTIL BOTHM FEL AND RQ ARE BX
179 01 00068 22000000 A REUBK LIs0 o TESY RO FOR APFN CIRCULY
180 01 0006C 42000000 4 EBR,0 o 15 RO%0
181 01 0006D 62300072 BCR,3 ROGAAD ¥[8, PRACEED WITh THE TF5T
122 01 DO06E 6C000010 A RD,0 X110 681 SETY
183 01 000&F 698000683 BCS, 8 REUBK YES, TEST RO FPR APEN CIRCUITS ASAIN
184 01 00070 2£000000 A WALT R0 FAULTY AT BIT? INDICATED &Y 1
185 .
186 « FAULTY RO = SFE PAGE 5 BF ThI5 LISTING UNDFR TACDITIANAL [ RRAX LAITS!
187 .
188 01 00071 68000068 g REUBK
Y Ty A
9 v .




= R -
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189 ._PAQE
190 * INITIALIZATIBN PROCEDURE
191 -
192 01 00072 32100240 ROGEED  LiW,1 _ARMINY ARM AND ENABLE PCP, PARITY [NTERUPT
193 01 00073 60101200 4 WD, 1 X'1200"
194 01 00074 32000245 LW,0 HALT
195 01 00075 35000011 A STH.0 X140
196 01 00076 32000229 LW,0 BRST
197 01 00077 35000026 & 5TW,0 X261
198 01 00078 320002C1 Lis0. ZERO . CLEAR PASS CBUNTER
199 01 00079 35000284 STW,0 PASCTR
200 01 00074 35000288 STW,0 PASTAG CLEAR INITIAL PASSING TAG
201 01 00078 320002B4 LW,n  BNE CLEAR ERRSR CAUNTER T8 1
202 01 0007C 35000244 STW,0 ERRCTR
203 .
204 » PRACLDURE TO CALCULATE THE REGISTER PAGE LIMITS
2C5 .
206 01 00070 3200028C RESET LW,0 REGL IM BEGIN T8 CALCULATE NB+ BF PAGFS
207 01 00Q7E 35000286 STW.0 PAGE
208 01 DOO7F 35000287 STW,0 PAGEP *C
209 01 000RO 65000081 PSCAN BIR,0 $¢1 INCREMENT PAGE CEUNY
210 01 00081 430002RC EBR,0 REGL M
211 01 00082 35000286 STW,0 PAGE PAGE*00000PPF
212 01 DOOX3 48000249 EBR,0 MAXPAG ARE ALL 32 PAGFS [MPLEMENTED
213 01 00084 6830008E BCR, 3 ENDPAQ YES
214 01 NOORS 32000201 LW,0 IERB
215 01 00086 2F0002R 6 LRP PAGE
216 01 00087 32000292 Lr,0 FIVES FIVES sX'S555541
217 01 00088 32100000 A LW, 1S THIS PAGE [MPLEMENTFD
218 01 00083 6820008F BCR,? ENDPAG NO
219 01 0008A 2F0002C1 LRP 1ERE YESs INVESTIGATE NEXT PASE,BY PASE 0
220 01 oooes 32000286 Lw,n PAGE.
221 01 0008C 35000287 STW,0 PAGEP
222 01 0008D 68000080 8 PSCAN SCAN NEXT PASE
223 01 000SE 2F0002C} ENDPAG  LRP IERO USE PAGE 0
224 01 O0O08F 32000287 LW,0 PAGEP
225 01 00090 480002KC EBR,0 REGL IM MASK AUT 4 LEAST S§1G, DIGITS

7 o N

{\/ ‘\) \_/

-~ — N

{ ) "\ /}
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226 01 00091 35000289 STW,0 PAGLIM STBRE PAGE LIMIT

(’\l {/A; W
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227 PaGe .
228 »
229 + SELECT THE PAGE T8 BE TESTED
230 * - L
231 01 00092 320002C2 TESTPG LW,0 FFSIRG ROaX'FFFFFFFO?
232 01 00093 35000286 STw,0 PAGE INITILIZE PAGE CMUNTER
233 o1 00094 32000284 NEWPAG  LW,0 . . PAGE GET CURRENT PAGE
234 01 00095 480002R9 EOBR,0 PAGLIM 1S THIS LAST PAGFH
235 01 00096 683000F5 BCR,3 TESTPP YES, GB TA DB PAGE ADDRESSING TESY
236 01 00097 32000286 LWs0 PAGE CET CURRENT PAGE AGAIN
237 01 00098 430002BC EOR,0 REGLIM EBR WITH F
238 01 00099 65000094 BIR,0 [ L3V INCREMENT PAGE CAUNTER
£39 01 00094 35000286 ETWa0 PAGE _ ... STORE NEW PAGE COUNTER
240 .
2ut % SELECT TEST PATTERNS IN CONSECUTIVE BRCER
242 * o
243 01 00098 2F0002C1 GETPAY LRP ZERS FFTURNT® PAGE ZERS
2hi 01 0009C 320002&C LW,0 PATSCY PATSCTsLW,0 PATTRN
245 01 00090 35000045 STW,0  PAINOW . SET PATTERN SELECY2R CADE
246 01 QO009E 32000290 LW,0 MINS1 AlLL 1'S
247 01 0O0OSF 3500028¢ STW,0 PATCNT SET PATTERN CBUNTER set
248 01 000AQ 3200028 NXTPAT  LW,0 PATCNY. GET PATTERN COUNTER
249 01 DO0AL 650000A2 BIR,0 s+ INCREMENT PATTrRN COBUNTER
250 01 000A2 3500028E STW,0 PATCNT
251 01 000A3 48000288 EBR,0  PATLIM LAST PATTERN
252 01 000A4 6R300094 BCR,? NEWPAG
753 »
254 * LXECUTE ' LW,0 PATTRN + PATCNT ' 718 PBINT T8 PROPER PATTCRW
258 .
256 01 DOOAS 00000000 A PATNBW DATA 0 SELECT TEQT PATTERN
247 01 000Aé 3500028F STWs0 PATSTS PUT CURRENT TLST PATTERN [N MEMBRY
258 01 0OOA7 48000290 EBR,0 MINSL FIND 17§ CAMPLIEMENT ®F TESY PATTERN
25% 01 000A8 35000790 STw,0 CMPATR STHERE IT IN MEMBRY
260 01 000AS 320000AS Lw,0 PATNANW
261 01 000AA 65000048 BIR,0 s+
262 01 00CAR 35000045 STw,0 PATNAW
N \— —
7 - N
— ) N
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263 PAGL
PEH .
265 « LBAD CURREMNT REGISTER “ITH PATTERN
266 .
267 01 OOCAC 320002C1 DUMPAT LW,o ZERE
268 01 DO0AD 35000297 STW,0 R heQ
269 01 000AE 35000298 STW,0 RR ReCOUMTER e C
270 01 000AF 32000296 LW, Letkar | BCPAT = [ W0 FATS T2
271 0! 0000 35000084 STW,0 SELECY SFY REGISTER StLtCTAS CRDE
272 01 pgoobl 3200029¢€ Lw,2 STRPAT STRPAT & STW,0 TIMF |
273 01 o00B2 350000C0 STW,0 STORE SEY REGISTER SY®MQAGE CADEH
274 01 oonB3 2F0002B6 LEXTRG  LRP PAGE SPT PRINTER TA CURRENT PAGL
275 01 000B4 00000000 A SELECY DATA Q LRAD PATTERN 7o CURRENT REGISTER R
276 .
277 « LBAN ALL RCGISTERS ( EXCFPY CURRENT REG.) AF THE CURKENT PAGE ~1TH
278 + COMPLEMENT OF THE CURRENT FATTLRN
279 .
240 01 000BS 2F000RCt LRP ZERE FETURN T8 PAGE 0
28l 01 00086 32000298 REGLOO LW,0 RR CFT ReCBUNTER
R&2 01 000B7 48000297 £BR,0 R 16 R=-CBUNTER & T3 CURRENT Rf'is R
283 0! oooBg &330008F BCR, 3 PRLSRG YESs SKIP LBADING IT WITH CMPATR
284 0! Qo0B9 32000274 LWa0 LBADRG LEADRG & (Ws0 CMPATR
285 01 O0OBA 48000298 EBR,0 RR ¥ADFY R FIFLD
286 01 oooBB 35000080 STW,0 REGMAD SEY REGISTER SrLECTAR CADE
287 0! 00QBC 2F00028¢é LRP PAGF ADVANCFE T® CURREMT PAGF
288 01 000BD 00000000 4 XFGM8D DATA o] LBAD CAMP, OF PATTFRN T9 RFOe R
229 01 DOOBE 2F0007C1 | RP 2ERD RETURN T8 PAGE 0
220 0! 0QO0QBF 32000298 PRESRGC LWs0 RR GET ReCBUNTER
291 01 000CO 48000291 EBR,0 FIVEFS MBDIFY LRWFR BYTLg FaR | JCREMENTING
292 01 000C! 650000C2 BIR,0 $+1 INCREMENT ReCBUNTER
293 01 ooocCz2 35000298 STW,0 RR STARE 1T 3ACK
234 01 000C3 48000294 £EBR,0 RMAX ~AS THIS ( AST QESISTIR
29% 01 000C4 6R3000Ck RCR,3 TSTREG YESs GB TFST THI CURRFNT TE3TWRLGe
2926 01 o000CS 62000086 B REGLAD SEPEAT T8 LBAD NEXT SEGICTER
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_ . PAOE

13

297 e = —
298 ]
299 * EXAMINE THE TEST RFEGJISTER FAR CANTAINING THE CURRENT PATTERN
300 L - - R
304 01 000Cé 22000000 A TSTREG  LI1,0 0
302 01 000C7 35000298 STwW,0 RR INITIALIZE R«CAUNTER
303 01 000C8 32000284 LWa0  PAGE 1S THIS PAGE 0
304 01 000C9 693000CC BCS, 3 EXAMIN YES, MAKE TEST
305 0! 000CA 32000297 LW,0 R IS THIS RN 8F PASE 0
306 01 000CB 63300002 BCR,3 . REGESAD . - YESs DB NAT TEST RO
307 01 poocc 2F000286 EXAMIN  LRP PAG RETURN T8 TEST PAGE
308 01 000CD 00000000 A STORF DAYA o] CTARE REG. R [N LACATIBN TEMP
309 01 000CE 2F0002C1 LRP __ZER® RETURN Y8 PAGE 0
310 01 000CF 3200029F LW,0 TEMP FLTCH STBRED DATA
311 01 000DO #800028F EO8R,0 PATST® COMPARF WITH CURRENT PATTERN
312 01 000Dl 6930000F BCs,3 BYTERR UNEQUAL  GB Te FIND FAULTY JYTE
313 01 opooD2 32000297 REGBBD  LW,0 R GET R
314 01 000D3 48000291 EBR,0 FIVEFS MADIFY TB INCREMFNT 3Y BVERFLOW
315 01 000D4 65000008 BIR.O | =3 G INCREMENT R
316 ot 00005 35000297 STW,0 R GTBRM. NEW VALUE 8F R
317 01 00006 48000294 EBR,0 RMAX LASY REGISTER
318 01 00007 68300040 BCR,3. NXTPAT YES, REPEAT CURRENT PAGE TEST WITH
319 * NEXT RATTERN
320 01 oo00D8 32000297 LW,0 R
321 01 000DS 48000296 EOR,0_ LODPAT LODPAT = LW, 0 PATSTE
322 01 000DA 350000R4 STW,0 SELECT MEDIFY LAAD LUCATION FAR NEXT REGS
323 01 ooo0B 32000297 LW,0 R
324 01 0000C 4B00029E EBR,0 . SIRPAT SYHPATs STW,0 TEMP
325 01 000DD 350000CD STW,0 STORE MBDIFY STARE LACATIBN FOP NEXT REG,
326 01 DOODE 62000083 B NEXTRG U8 TEST NEXT REGISTFR
- :
- < O
O 0

SIGMA 5/7 CPU DIAGNBSTICePATTLRN

327
378
379
330
331
332
333
334
33%
336
337
338
339
340
341
342
343
Sk
345
346
347
348
349
3%0
351
352
353
354
35%

01
01
01

000DF
000E O
000E1
000E2
00OE3
000E%
COOES
O0QES6
000E7
000ER
000E9
000EA
[slofel -}
000EC
000ED
OO0CEE
000EF
000F 0
000F 1

000F2
0C0F3
000F 4

320002C1
35000288
32000226
350000F 3
00Q00000C
35000.9C
3200029F
4R0002RF
4800029C
69300188
320007F8
650000E8
35000288
42000284
683000F2
320000F3
650000F0
350000E3
6200003

6C000010
6380000F
6R000002

INITIALTZF THE RYTL CRUNTFR
EYTMOD = WD 2YTO

SET BYE MBOIFYING C8DF

OFT PRAPER BYTrs mMagx

“TERE IN MASK

GEY STBRCD BYT

TESY THE BYTE WITH BRIGINAL 3YTE
DI1SCARD ATHER [NTERFLRING 3YTES
FRRBR, 12N T8 [ RRBR RAUTINE

“8 FRRAR

INCREMENT 3YTE COUNTLR

LASY Byt

YES, TEST SS1 FBR REPETITION

N}

MADIFY LRACATIAN TA 66T NOXT HYTE

704043=51C00 10 B8CT, 1968
PAGF
.
« FIND FAULTY BYTE IN THE SPECIFIED PFGISTFR
.
RYTFRR LW,0 28RO
STW,0 BYTCNT
LW,D 8YTMB0D
STw,0 BYTNOW
SYTNRW  DATA 0
STW,0 MASK
LW,0 TEMP
EBR,0 PATSTE
AND, 0 MASK
BCS,3 REGERR
RETBYT  LW,0 BYTCNT
BIR,0 $+1
Tw,0 BYTCNTY
EBR,0 BYTMAX
BCR,3 TSTSSY
LW,0 BYTNAW
BIR,0 s+l
STW,0 BYTNEW
B BYTNAW

0
« TEST SWITCH 1,
.

TSTSSH D,C X110
BCS,8 BYTERR
B REGCHAD

308 TEST NEXT Byy

SS * SFT IF TESTIN THE SAME FAULTY REGISTIR DES[RED

1S SS1 SET
YESs REPCAT TESYING SAME REGISTER
~8, ADVANCF T TIST “FXT REGISTER




) ; -
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35: - . _PAGE I
35 .
358 * TEST FBR CARRECT ADDRESSING OF THEHE IMPLEMENTED PAGES
349 . » [ o
340 01 000OF5 2F0002€C1 TESTPP  LRP ZFRO SET RP Y8 PAGE 2ERfH
38 01 OOOF6 32000289 LW,0 PAGL M 1S BNLY PAGE O IMPLEMENTED *C
382 01 QO0OF? 68300156 BCR,3  CBRS1Z YESa GO YO CARE TEST *C
343 01 QOOF8 320002C1 LW,0 ZERB
364 01 OOOFS 350002B6 STW,0 PAGE INITIALIZE PAGF CBUNTEPR
348 0L 0OOFA 320002C1 FILLIS  LWen  _ ZER®
366 01 OOCFB 35000297 STW,0 R Re0
367 01 0OOFC 32000295 LW,0 LDMNSY SET CPADE TN LBAD REGISTFRS sey
368 01 000FD 350000FF _ STW.0  MBDRFG.
369 01 OOOFE 2F0002B6 LBOREG LRP PAGE SET CURRENT PAGE
370 -
371 « EXACUTE ' LW,R =e1l ' IN BRDER T8 LOAD ALL REGS. BF CURRENT PAGE s-i
372 *
373 0! OOOFF 00000000 A  MADREG  DATA 0
374 0l ooico 2F0002C1 LRP __IERD HACK T8 PAGE ¢
375 01 potol 32000297 L¥W,0 R FFTCH R
376 0! oo0l02 48000291 £E8R,0 FIVEFS MBDIFY LEWFR B17S FBR INCRFMENTATION
377 01 polaQ3 65000104 BIR,0. $+1 INCRFMENT R BY BVERFLAW
378 01 0010%& 35000297 STW,0 R GYARF NEW R
379 01 00105 48000294 EBR,D RMAX LAST REGISTER IN CURRFNT PAGE
330 01 00106 68300108 BCR, 3 FLPAGE YES, FLIP THE PAGE
381 01 00107 32000297 LW,0 R
382 0! oo1lo8 42000295 FBR,0 LDOMNSY LDMNS1s LW,0 MINTY
383 01 00109 350000FF STH, 0 MBDREG MADIFY LICATION TO SET NLXT REGe ®=1
384 01 0010A 680000FF A LOCREG LBAD NEXT R sey
~ b\ \/‘
~ - N\
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38% PAGE
3%6 .
3;7 * FLIP T8 LBAD RFGISTERS OF THi PAGE wei
38Y .
389 01 Q010H 2F000201 FLPAGE LRP ZERG RETURN Y8 PAGE o
390 01 poioC 32000786 LW, PAGE GFT PAGE CHUNTrR
394 01 o0loD 48000289 EBR,O PAGLIM LAST PAGE
392 01 0010k 68300114 ACR,? FULPAS YFS
373 01 QOlOF 32000786 LW,0 PAGE GET PAGE CAUNTIR
KEL 01 00110 4R0002RC EBR,0 REGLIM HODIFY TE INCREMLNT LY AVERFLE:
395 01 o014l 65000112 BIR,0 $+1 TNCREMENT PAGE CRUNTIR
396 01 ootle 35000284 STW,0 PAGE STARE NEW VALUF °F THE PANL CHUNTFR
397 ol 00113 680000F A 8 FILL1S NBs LBAD NEXT PAGE ALL RLGSe %el
398 01 00114 320002C% FULPGS LWw,0 2ERC
399 01 00115 35000286 STW,0 PAGE INITIALTZF PAGE CBRUNTER
400 01 00116 35000293 STW,0 FLPCNT INITIALIZE PAGE FLIP
401 01 00117 2F0002H6 BEGPAG  LRP PAGE SET RP TE CURRFNT PAGE
402 01 00118 320002C1 LW, ZERB CLEAR REGISTER 0
403 01 0ol19 32400201 LW,8 LERD CLEAR REGISTER 8

J




O
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4“0d . . . PABE __ [
4ns »
406 s FLIP PAGES AND CHECK COBNTENTS FBR ANY CHANGE DUF T MI1SSADRFSSING
407 .
408 01 0011A 2F0002C1 FLIPAG LRP LERS RETURN T8 PAGE 0
409 01 00118 32000293 LW,0 FLPCONT
410 01 0011C 48000289 EBR,0  PAGLIM LAST PAGE
411 01 00110 68300120 BCR,3 PAGNXT YES, PRBCEED TA NEXT PAGE
412 01 OOILE 32000293 LW,0 FLPCNT GFT PAGE FLIP CBUNTFR
413 01 0O11F 420002BC E8R,O REGLIM MADIFY T8 INCREMENT
414 01 00120 65000121 BIR,0 (T3} INCREMENTY RY BVERFLOW
#1501 ool2l 35000293 STW,0 FLPCNT STORE NEW VALUF AF PAGE FLIP
L3Y 0l oolze 320002C1 LW,0 . ZERB
417 01 oo123 2F000293 LRP FLPCNY PFTURN T8 SAME PAGE F IPED
418 01 00124 482000290 FBR,0 MINS1 CLEAR REGISTER 0
419 01 00125 49300137 BCS,3 ERROT? MISADDRESSING IN REGS 0«7 TRIS PaGE
4?0 01 00126 32000290 LW,0 MINSY REST®RE REGISTEFR 0 wel
421 ot 0027 48800290 EBR, 2 MINSY CLEAR REGISTER &
422 01 00128 69300130 BC8,3  ERRABTF MISADDRESSING IN REGS 8eF THIS PAGE
423 01 00129 2F000293 FRESHP LRP FLPCNT
b24 01 0012A 32800290 LW,8 MINSY
425 01 00128 32000290 LW,n MINS1
426 01 D0O12C 68000114 8 FLIPAG CO T8 FLIP THE PAGE AND TEST
427 01 o012D 32000286 PAGNXY  LW,0 PAGE SET RP T8 CURRFY PAGE
428 01 0012€E 480002RC EBR,0 REGL IM MBDIFY PAGE T8 [NCREMENT
429 01 0012F 65000130 BIR,0 s+ INCREMENT THE PAGE
30 01 00130 35000284 STw,0 PAGE STORE NEW VALUr “F PAGE
431 ¢1 00131 48000289 EBR,0 PAGLIM LAST PAGE
432 01 00132 68300156 BCR,3 CORS12Z YFS, GO TO CBRE TEST
433 01 00133 320002R6 LW,0 PAGE NB, FETCH PAGE YESTED
434 - 01 00134 35000293 STW,0 FLPCNY - SYBRE IT 18 START FLIPPING FRE&M HERp
435 01 00135 32000290 LW,n MINSY RESBTRE REGISTIR 0 T8 «%
436 01 00136 68000117 B BEGPAG PROBCEED TB TEST NEXT PAG;
(i = N
W, (W
C O 0
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437 PAGE
438 *
%729 » DISTINGUISH BETWEEN REGISTERS ne7 AND ZeF [N ADDRESSING FRRARS
440 .
441 01 00137 35000280 FRROT? STW, 0 SAVERR SAVE FAULTY REGISTER
442 01 00138 32000290 LW,n MINS1 RESTERE RO ==}
443 Q1 00139 2F0002C1 LRP ZER8 HACK T8 PAGE ZfRA
444 01 00134 32000201 LW,0n ZERD k0=0
445 01 00138 35000297 STw,0 R SELECT RC
446 01 0013C 68000141 ¥ PFaULT
447 01 00130 350002HD FRRATF STwW,0 SAVERR SAVE FAULTY REGIRTER
448 01 0013E 2F0002C1 LRP 2ERB TACK TA PAGE O
449 01 0013F 32000299 Lws0 RB SELECT R2
450 01 00140 35000297 STW,0 R
451 01 0C141 320002C1 PFAULT  LW,n ZERB
482 01 00142 350002R8 STW,0 BYTCNT “YTE CARUNT 0
453 01 001%3 32000786 L¥,0 8YTMAl BYTHEDeLW.0 HYTED
454 01 00144 35000145 STW,0 BYTCUR
455 01 00145 00000000 A BYTCUR DATA 0 SELECT UNDESIRED 8Y1rS
456 01 00146 3500079C STW,0 MASK STARY IN LACATIBN “ASK
457 01 00147 3200028C LW,0 SAVERR FETCH FAULTY REGISTER
458 0! 00148 4B00029C AND, O MASK SELECT DESIRED BYTE
459 01 00149 693001C5S BCS,3 PAGERR ANY NDIGIT se} IF YRS NETE AS ERROR
460 01 0014A 32000288 RETPAG  LW,0 BYTCNT ne
461 01 00148 6500014C BIR,0 s+ INCRCMENT BYTE CRUNTER
462 01 0014C 350002R8 STW,0 BYTCONT
463 0l 001D 48000284 EBR,0 BYTMAX LAST BYTP
464 01 OD14E 68300153 BCR,3 SS1TST CHLCK SS1
465 01 OOLlWF 32000145 LW,0 BYTCUR
466 01 00150 65000151 BIR,0 $+1 INCREMENT LBCATIAN T2 TEST NuXT BYTE
467 01 00151 35000145 STW,0 BYTCUR
4¢8 01 00152 68000145 ] BYTCUR ~@ TR TEST NEXT YTF
4¢9 01 00183 6C000010C A SSITST  RDLO x1101 581 SET
470 0l 00154 69800141 BCS,8 PFAULT YESs REPEAT TEST FB8R THE SAME PADE
471 01 00155 65000129 B FRESHP NP
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472 . , N
473 .
474 ¢ CALCULATE MAXIMUM CBRE ADDRESS
475 . . i
476 01 00156 2F0002C1 CBRSIZ LRP ZERB RESET PAGE PBINTFR
477 01 00157 320002R8 LW,0 PASTAG 1S THIS THF FIRST PASS
478 01 00158 62300158 BCR:3 . #+3 ! . YESs CALCULATE CORE SiZE
479 01 00159 6C000010 A RD,0 X110¢ 1S ss2 SETY
480 01 0015A 68400168 BCR, 4 CORF 1L A8, USE CURRENT CORE S12F
gy 01 001SB 32100283 LWst  N3DO . YESs RECALCULATE CORE SI1ZE
482 01 0O!ISC 320002AC LW,0 MEMF 1L
4r3 01 00150 6500015€ SETFIL  BIR,0 st INCREMENT STW ADDRESS
434 01 DOISE 3500015F STWJO  sef .
485 01 DO1SF 00000000 A DATA 0 EXECUTE STW,1  (RO)+1
486 01 00160 65100150 BIR,1 SETFIL INCREMENT FILL DATA
487 01 00161 32100248 LWat MAXCAR 128K CARE [MPLEMENTED
488 01 00162 48100248 MAXMEM  AND,{ MAXCOR TRAP RETURN = MASK 8UT NON-ADDRESS
489 01 00163 35100248 STh,1 MEMAX SAVE MAX ADDRESS
490 01 00164 32100285 LWp1 P300
491 01 00165 35100240 STW,1 MEMIN SAVE MIN TEST ADDRFSS
492 01 00166 32000292 LW,0 FIVES
453 01 00167 35000288 STW,0 PASTAG STORE NBN-ZERG N8, [N PASTAG
494 .
498 « SET FACH CBRg LBCATIAN EGQUAL T8 I1S BWN ADDRESS
496 . I
427 01 00168 32R002AF CORFIL LW, MEMSTO
498 01 00169 4RROD2AD EBRIR MEMIN ADD "IN TEST ADDRESS
499 01 0016A 324002AD LWae MEMIN INITIAL ADDRESS AND TEST VALUE
500 0l 00168 3580014C CARLBD  STW,8 sel
501 01 pot16C 00000000 A DATA 0 EXECUTE STWs6 TEST ANDRESS
502 01 0016D 32900248 LW,9 MEMAX
503 01 0016E 4R900006 A EOR,9 6 TEST VALUF & MAX ADDR{SS
50 01 0016F 68300173 BCR, 3 MACTST Yrs
505 0! 00170 65600171 BIR, 6 s+l N8B, INCREMENT TEST VALUE
506 01 00171 65800172 BIR, A s+l INCREMENT TEST ADDRESS
507 01 00172 68000168 BCR,0 CORLAD
i N —
‘ i -~
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508 PAGE
509 .
31? « TEST CEBRE MFMARY BETWELN DFFINED LIMITS FBR CBNTINT tOUAL TR ADDRESS
2 L4
512 01 00177 32A002BE MACTST  LW,A STRBCR
513 01 00174 45A002AD £BR, A MEMIN ADD MIN TIST ANDRESS
514 01 00175 328B002A3 Lw,8 BTOERR vRRAR BRANCH FOR MgM EXECUTE TrST
515 ol 00176 3PB002AE LWys MEMLSD
516 01 00177 4RBOO2AD EBR, & MEMIN ADD TEST ARDRLSS
917 01 00178 326002AD LWs6 MEMIN INITIAL TEST VALJL
zig g{ gg};i 35!0817A MACLUP STW, 8 s+
00000000 A DATA 0 EXECUTE WsbH TECT ANDRES
520 01 00178 32700006 4 LiWg7 & rREDFTERH%N:D ngUr Bus
521 01 0017C 45700005 A FOR,7 5 PREDFTERMINED ® ACTUAL
ggg oi og};n 633001 7F BCR, 3 $e2 vrs )
o1 0 E 680001CF BCR,0 MACERR N MEMBRY ACCESS
2;; oi oox7; 6C000010 A MAEREY  RD,0 X110" gg; SETQ ACCESS 1 RRER
' 01 o01& 67800174 BCS,®  MACLUP+ YES, REPEAT TEST FaR 5 ADDR:SS
:gg 01 00181  35A00182 STWiA sl ! \S,' £ EST FOR THIS ADBR:S
> 01 00182 00000000 A DATA < 18R R,0 M " 5
225 o1 00183 229002AB LW 5 SEH“ TARE (BCR,0 MEXERN)IFBR EXECUTE TRST
29 01 00184 48900006 A EBR,9 & TEST VALUE o M AR
%30 01 00185 68300184 BCR,3 MEXTST vég. PﬁgcgED TQXNGig 5?21
531 01 00186 65600187 BIR,6 s+l INCREMENT TEST VALUE
532 01 00187 65800188 BIR,B  $+1 INCRFMENT TEST ADDRESS
%33 01 0018A 65400189 BIR,A s+ INCREMENT REFILL ADDRF SS
S3& 01 00189 63000179 BCR,0 MACLUP
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53% . - _ PAQE —
536 »
537 » TEST INSTRUCTIAN EXECUTIBN FROM FACH LBCATIABN WITHIN MiMBRY _[MITS
538 . e
339 01 00184 329002A3 MEXTYST LW,9 BYBERR LBAD BRANCH T® ERRSR
S840 01 ools8 328002€C0 Lw,8 STORES LAAD STORE R9
541 01 0018C 488002AD EOR,R  MEMIN ADD MIN TEST ADDRESS
S42 01 00180 37A002A1 LW, A BIRLBOD L8AD TEST RIR
543 01 0018t 32B002BF LW,B STBBIR LBAD STBRE RA
S44 01 OO18F 48B002AD EBR,B MEMIN ADD MIN TEST ADDRESS
545 01 00190 32000242 LW,D BTBRIR LBAD BRANCH T8 TEST ADDRLSS
S46 01 00191 48D002AD EBR,D MEMIN ADD MIN TEST ADDRESS
S47 01 00192 35800193 MEXLUP  STW,B  s¢1
S48 01 00193 00000000 DATA o} EXECUTE STWsA TEST ADDRESS
549 01 00194 32C002AA TESTEX  LW,C MAXPAS RC s LARGEST PASITIVE VALUF
650 01 00195 35000194 STW,D [ 23
551 01 00196 00000000 DATA [} EXECUTE BCR,O TEST ADDRESS
552 01 00197 6C000010 EXRET RD,0 X110 SUCCFSSFUL EXECUTIBON RFTURN
553 01 00198 69800194 BCB,R _ TESTEX S§1 SEY - REPEAT TEST FOR THIS ADDR
554 01 00199 35800194 STW, & $+1
555 01 00194 00000000 DATA o] PEPLACE BIR WITH BCR TR ERRBR
556 01 00198 32E00008 LW,E . 8 _ CURRENT TEST LACATIEN
557 01 0018C 4BEQO2AR AND, E MAXCBR ADDRFSS MASK
558 01 00190 48E002AB EBR,E MEMAX CURRENT ADDRESS & MEMBRY LIMIT
559 01 0019€ 68300143 BCR,3  PASINC YES, EXECUT]IBN TFST COMPLETED
560 01 0O19F 65R001A0 BIR,R $+1 NB, TEST NFXT | MCATISN
$61 01 0014A0 65R0014A1 BIR,B $+1
562 01 001Al 65000142 BIR,D .. sei
563 01 QOlA2 68000192 ACR, 0 MEXLUP
‘/”\ /-\ ’-"\y
a TN
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564 PAGE
565 .
566 » [ND BF PRBGRAM PASS, INCREMFNT PAgS CBUNTER AND DISPLAY Mr¥eRry
567 » PARAMETERS FBR ALTLRATIEN IF REGUESTED,
568 .
569 01 001A3 32400284 PASINC  LW,s PASCTR
570 01 OO1A4 654001AS BIRs & L T30
571 01 00145 I540N2EA STW, 4 PASCTR
$72 01 001A6 3P0007R8 LW 0 PAGREG
573 01 001A7 6C000010 RD,0 X100 583 SET
574 01 O01A8 68200181 BCR,? REITER NG
575 01 00148 37100789 LWt PAGLIM
576 01 001AA 322002A0 Lw,2 MEMIN
577 01 0014AB 32300248 LW,7 MEMAX
578 01 001AC 32500244 LW,= ERRCTR
579 01 Q01AD 26000000 wAlt YES, HALT FBR CHANGE BF REGISTER-
580 . PAGF LIMITS ANDN/AR MpMBRY [ IMITS
531 01 OO1AE 351002R9 STh, PAGLIM
582 01 DOQIAF 35200240 STW,2 MEMIN
583 01 00140 3530024AR STW,3 MEMAX
584 01 001B1 35000286 REITFR STW,0 PAGE INTER DESIRED STARTING PAGF
585 01 00182 350002R8 STwWa0 PAGBEG
556 01 001R3 6C000010 RD,0 xtiot GS2 SFT
587 01 001B4 62400098 BCR, 4 GETPAT REPEAT TEST WITH CURRFNY PAGE LIMITS
588 . AND/BR CURREMNT CHRE PARAMETERS
589 01 001BS 320002C1 LW, 0 lER8
590 01 00186 35000284 STW,0 PAGBEG
591 01 00187 63000070 B RESET RETURN T2 RECALCULATL PARAMETERS
O ®) D
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593 *
594 * ERROR RBUTINES FBR RFGISTER PAGE TESTS
598 L] S
§96 01 00188 320002014 REGERR  LW,0 ZERD CLEAR REGISTER 2FRe
597 01 00189 48000286 EBR,0 PAGE RECBRD PAGF
598 01 DO1BA 48000297 e R RECBRD R
599 01 00188 4R000288 EOR,0 BYTCNTY PFCORD BYTE
600 01 001BC #800029R EBR,0 REGIND REGINDeX'10000000!
604 01 001BD 32100287 LW,y ~ BYTRET . RETURN ENTRY
802 01 OO1BE 351001EA STW, 1 RETURN
603 01 001BF 321002B9 LW,1 PAGLIM LAAD REGel WITH MAXe PAGF [MPLEMENTF
604 01 001CO 3220028F LWs2 PATSTE LAAD REG.2 WITH CURRENT PATTERN
60% 01 o001C1 3230029F LW,3 TEMP | BAD REGe 2 WITH PATTERN RECEIVED
606 01 oolce 32400002 4 LWab 2 .
607 01 001C3 48400003 A EOR. & 3. LBAD REGe4 WITH DIFFERING BITS
608 01 001C4 680001E2 B ERRBR
609 01 001C5 320002C1 PAGERR LW,0 ZERB CLEAR RO
610 01 001Ce $8000293 EOR,0  _ FLPONY RECORD HIGHER PAGE NUMRER BITS 2327
6114 01 001C7 48000297 EBR,0 R RECORD R IN 9176 Relt
612 01 p001C8 48000288 EBR,0 BYTCNY RECBRD BYTF NB, B1TS 29e71
613 01 polc9 48000280 _EBR,0  PGAIND PGAINDsX' 20000000
614 01 001CA 32500286 LW,5 PAGE RFCORD DISIRED PAGF IN RSeBIT873=27
615 01 p01C8B 32100284 LW, PAGRET RETURN ENTRY
616 Q1 po1CC 351001EA STw,1 RE TURN
617 01 001CD 321007Rg LWst PAGL IM RECARD PAGFS IMPLEMENTED IN R}
€18 01 SOICE s20001ER g ERRER
P /Y —~
o o .
J a ™
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619 PAGE
620 .
671 » FRRAR RBUTINES FAR M MBRY TESTA
b22 *
623 01 QO01ICF 3700000¢ A MACERR LW,n [ FAILING ADDRE 82
624 01 001DO 48000244 EBR,0 MACER] i RRBR D
625 01 001D1 32F002A7 LW,F MACRET RETURN ENTRY
626 01 001D? 3ISFO01EA STW,F RETURN
627 01 00103 32100289 FRINFP LW,y PAGL tM MAXIMUM PAGES [MP{EMINTED
~28 01 00104 32200248 Lw,2 MEMAX MAXIMUM CBRE ADDRESS
629 01 00105 32300244 LW, ERRCTR ' RRBR CBUNT
630 01 00106 324002RA LWou PASCTR PASS CSUNT
631 01 ooiC7 680001¢E2 BCR,0 ERROR
432 01 00108 32000008 & MEXERR LW,0 R FAILING ADDRESS
633 0t 00109 4BO0CPAR AND, 0 MAXCHR ADDRESS Mask
634 01 001DA 45000281 EBR,0 MEXER] t RROR ID
635 01 o01DB 32F002B0 LW,F MEXRET RETURN ENTRY
6536 01 oo01iDC 35F001FA STW,F RETURN
637 01 001DD 3250000C A LW,5 o KESULT M RC AFTIR BIR,C
638 01 DO1DE 32600282 LW,s MINUSY CEORRICT RFOULT 1! RC
639 01 001DF 32700005 A LW,7 5
640 01 00LEQ 43700006 A EBR,7 b T IFFERENCE
641 01 001E1 6K0001N3 BCR,0 ERINFB
642 *
643 »
644 01 001E? 40000041 A FRRAR wD,0 Xtalt TURN BN AL ARM
645 01 DO1E3 60000010 A RD, 0 X110t 64 SET
646 01 001E% 691001E6 BCS,1 2 YESs N& HALT BN [RKER
647 01 001ES 26000000 A FRHALT WALT
648 4 REFER T8 PAGE 4 BF LISTING FAR AMPLIFYING ERRBR [NFARMATIBN
649 01 OQIES 61000040 A WD, 0 X*t4Qr TURN BFF ALARM
650 01 001E7 3IPN00244 LW,n ERRCTR INCREMENT FRREE 7o N7
651 01 001ES8 650001E9 BIR,0 $¢1
652 0! 001E9 35000244 STW.0 ERRCTR
653 01 001EA 00000000 A RETURN DATA 0 RETURN BRANCH
@) ) )
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654 _ . e PAQG¢ .
655 .
656 * TRAP PROCESSING SWITCH
657 . . I S
658 BBUND 8
659 01 Q01EC 00000000 A NBNBP DAYTA 0
660 01 OOLED 00000000 A DATA . - H
661 01 0O1EE 000001F0 DATA NONOP+ 4
662 01 OOIEF 00000000 A DATA 0
663 01 001FQ 48000252 . BCRsO  TRAP&Q ... _ INTERRUPT SYSTEM FAULY
664 01 001F1 680002%2 BCR,0 TRAP&O MEMBRY PRATECT VIBLATIAN
665 01 001F2 68000252 BCR,0 TRAP&O MBDE VIBLATION
666 01 D001F3 2£000000 A WAlY .
667 01 001F4 63000162 BCR,0 MAXMEM NBNEXISTENT MEMBRY
668 01 001FS 2E000000 A WALT
669 01 001Fé 2E000000 A WALT
670 01 00LF7 2E000000 A WALT
671 01 OO1F8 68000252 BCR,0 TRAP&0Q NBNEXTSTENT INSTRUCTISBN
672 - BOUND &
673 01 001FA 00000000 4 UNTMP DATA 0
674 01 001FB 00000000 A DATA 0
67% 01 Q01IFC 00000254 DAYA . TRAP4y
676 01 001FD 00000000 A DATA 0
677 01 DOOIFE 00000000 A STACK DATA 0
678 01 QOIFF 00000000 A DATA_ __ ©
679 01 00200 00000256 DATA TRAPy2
680 01 00201 00000000 A DATA 0
681 01 00202 00000000 A  OFLE DATA. . .0 . . .
682 01 00203 00000000 A DATA 0
683 01 00204 00000258 DATA TRAP43
684 ° 01 00205 00000000 A DATA_ [« R —
685 01 00206 00000000 A FLBAT DATA 0
686 0l 00207 00000000 A DATA 0
487 01 00208 0000025A DATA.. TRAP 44
688 01 00209 00000000 A DATA 0
O C Q
T N
C D 2
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689 PAGE
690 »
671 0l 00704 00000000 A Dre DATA 0
692 01 Q0208 00000000 A DATA o]
633 01 0020C 0000025C DATA TRAP4S
694 01 00200 00000000 A DATA 0
695 01 00Z0E 00000000 A TIMER DATA 0
696 01 0020F 00000000 A DATA 0
697 01 00210 0000025F DATA TRAPLE
698 01 00211 00000000 A DATA 0
699 01 oo212 00000000 A CALL1Y DATA o}
700 0! 00213 00000000 A DATA o
704 01 00214 00000260 PATA TRAP48
702 01 00215 00000000 A DATA 0
703 01 00216 00000000 A CALL? DATA 0
704 ot 00217 00000000 A DATA o]
708 0! oo218 00000242 DAYA TRAP4S
706 01 00219 00000000 4 DATA 0
707 01 00214 00000000 A CALL3 DATA o]
708 01 00218 00000000 A DATA 0
709 0! 00?21C 00000244 DATA TRAPGA
710 Q1 ooz2iC 00000000 & DATA Q
711 01 0021E 00000000 A CALL4 DATA 0
712 01 oo21F 00000000 A DATA 0
713 0! 00220 Q0000266 DATA TRAPLB
714 01 po22l 00000000 A DATA 0
715 01 oo222 00000000 A TRAPUN  DATA 0
716 01 00223 00000000 A DATA 0
717 01 00224 00000268 DATA TUNASS
718 01 00225 00000000 A DATA o]
™ N -
O 9 N




SI1GMA 5/7 CPU DIAGNOSY{C-PATYERN 704043-51C00 10 BCT, 1968 27

718 . . e e . PAGE - .

720 *

721 + INTERRUPT PRACFSSING SWITCH

722 I S

723 ) BBUND 8

726 01 00226 00000000 A PBWEON DATA 0

72% 01 00227 .  _ 00000000 A DATA Q

726 01 00228 0000026A DATA INTSQ

727 01 00223 00000000 A DATA o]

728 01 0022A 00000000 A PBWAFF DATA. 0

729 01 00228 00000000 A DAYA 0

730 01 oo22C 0000026C DATA INTSq

731 01 po220 Q0000000 A R DATA N « BUR _

732 01 0022t 00000000 A PULSEY DATA 0

733 01 oo022F 00000000 A PULSE? DATA 0

734 01 00230 00000000 A PULSE3 DATA o I

73% 01 00231 00000000 A PULSE#S DATA o]

736 01 00232 00000000 A MEMPAR DATA 0

737 01 00233 00000000 A _ DAYA O

738 01 00234 0000026E DATA INTBS

739 01 0023% 00000000 A DATA 0

740 0l 007236 00000000 A INTUN DATA _ 0. ..

741 0! 00237 00000000 A DATA

742 01 002338 00000270 DATA IUNASS

743 01 00239 00000000 A DATA 0 _

Thi 01 0023A 00000000 A CBUNTY DATA 0

745 Q1 QO0E38 OG000000 A CATA v)

746 01 oo023C 00000272 DATA INTSS8

747 01 00230 00000000 A . DATA 0

748 01 0023E 00000000 A CBUNT2 DATA 0

749 01 0023F 00000000 A DPATA . 0O . .

750 01 00740 00000274 DATA INTH9

751 01 00241 00000000 A DATA 0
/ 2 N
N —/
7 N ™y
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182 PAGE

753 *

754 01 00242 00000000 & CAUNT3 DATA 0

755 01 00243 00000000 A DATA o]

756 01 00244 00000276 DATA INTSA

757 01 00245 00000000 A DATA o]

758 01 00246 00000000 A CAUNT4 DATA o]

79 01 00247 00000000 A DATA

760 01 00248 00000278 DATA INTSR

761 01 00249 00000000 A DATA o}

762 01 0024A 00000000 A INBUT DATA 0

763 01 00248 00000000 A DATA 0

T64 01 0024C 0000027A DATA INTHC

76% 01 00240 00000000 A DATA 0

766 01 007E 00000000 A PCPINTY DATA 0

767 01 0024F 00000000 A DATA [¢]

768 01 00250 00000060 RESTRY DATA START

769 01 00251 00000000 A DATA o]

- s S
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770 . ... _PABE _

771 .

772 % TRAP HALTS FAR IDENTIFICATION BF SPURIBUS TRAPS

773 L3 e .

776 BBUND 8

77% 01 00252 2E000000 A TRAP&O WALT NONALLOWED BPERATIAN

776 01 00253 . . AE0000&Q BCR,0 .. _STARY .

777 01 00254 2F000000 A TRAP&41 WALT UNIMPLEMENTED INSTRUCTION

778 01 00255 68000060 BCR,0 START

779 01 00256 2E000000 A TRAP&42 WAlT - PUSHeDAWN STACK LIMIT REACHED

780 01 00257 48000060 BCR,0 START

781 01 00258 2E000000 A TRAP&43 WALT FIXEDePBINT ARITHMETIC BVERFLOW

782 01 002%9 48000060 o BCR.O . SYART

783 01 0025A 2E000000 A TRAPG4G WALT FLBATING=P2INT FAULY

784 01 00258 68000060 BCR,0 START

785 01 0025¢C 2E000000 A TRAP4S  WALlT N DECIMAL ARITHMETIC FAULT

736 0! 002580 48000060 BCR,0 START

737 01 0028E 2E000000 A TRAP4& WALT WATCHDBG TIMER RUNBUT

788 01 0025F 68000060 BCR,0 . STARTY _

789 01 00260 2F00000C A TRAP4R WAITY CaLLl

790 0Ot 00261 68000040 BCR,0 START

791 0l ooz262 2E000000 A TRAP42  WAIT CALLZ

792 01 00263 68000060 BCR, 0 STARY

793 01 Q0264 2E000000 A TRAPGA WALY CALL3

794 01 0026% 68000060 . ... BCR,0  SYART

79% 01 006266 2E000000 A TRAP4R WALT CALLY

796 01 00267 62000060 BCR,0 START

797 01 00268 2E000000 A TUNASS WALT . - _ UNASSIGNED TRAP 45,47,4C~4F

798 01 00769 68000060 BCR,0 START
C O C
I P N
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799 PAGE .

200 .

01 * [NTFRRUPT HALTS FBR [DINTIFICATIAON BF SPURIBUS INT:RRUPTS

8ce .

803 BOUND 8

204 01 0026A 2F000000 A INTSC WATT PAWER BN

805 01 00268 0E000250 LPsD, 0 RESTRT

B0é 01l 0026C 27000000 A INTEY wAlT PAWER BFF

807 01 00260 0£000250 LPSD,0 RESTRT

BC8 01 0026E 2E00000C A INTHE WALY nEMBRY PARITY

809 01 Q026F DE0002%50 LPSD,0  RESTRY

210 01 00270 2E000000 4 TUNASS WALT UNASSIGNED INTERRURT 57,9E)%F

811 01 00271 0£0002%0 LPSD,0  RESTRY

812 01 oo272 2E000000 A INTHKR WALY CAUNTFR 1 ZERS

213 01 00273 0F 000250 LPSD,0 RESTRT

314 01 00274 2E00000Q A INTE&9 WALT CBUNTFR ¢ ZERB

815 o1 0027s OF000280 LP&D.0 REQTRY

816 01 00276 2E000000 A INTSA WALT COUNTER 3 ZERB

817 01 00277 0EQQO2%0 LPSC,0  RESTRY

818 01 00278 2E000000 A INTEB WALY COUNTER 4 ZERS

R19 01 00279 0E000250 LPSN, 0 RFESTRY

820 01 Q0274 2E000000 A INTSC WALT INPUT/ZBUTRYT

821 01 ooz78 0E00025%0 LPSD,0 RESTRY
L 9, D)
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R22 e PAGE o
823 01 0027C 3C3C3C3C A PATTRN  DATA X13C3C3C3C!
824 01 00270 €3C3C3C3 A DATA X1C3C¢3C3C3!
825 01 0027E.  SASASASA A _DATA  X'SASASASA'
826 01 0027F ASABASAS A DATA X1ASASASAS'
827 01 00280 FFOO0000 A  BYTEO DATA X'FFO00000!
228 01 pp2sl 0OFFO000 A . BYTEY  DATA X! L
829 01 oo02a2 0000FFO0 A  BYTE2 DATA X'0000FF00"'
830 01 00283 O0000OFF A  BYTE3 DATA X1000000FF !
831 01 oQ284 00000004 A  BYTMAX _DATA X! o
832 01 00285 4800029C BYTAND  AND,O MASK
833 0! 00286 32000280 BYTMBD  LW,0 BYTEO
834 01 00287 480000E9 _BYTREY 8 RETBYY I
835 01 00288 00000000 A  BYTCNT  DATA 0
836 0! 00°89 68000060 HRST B START
837 01 0028A 6BO0014A PAGRET B _RETPAG
838 01 00288 00000008 A  PATLIM  DATA Xra!
839 01 0028C 3200027C PATSCT  LW,0 PATTRN
840 0i 00280 20000000 A PGAIND DAYA __ _X'20000000' .
841 01 0028E 00000000 A  PATCNT  DATYA 0
842 01 0028F 00000000 A  PATST®  DATA 0
843 01 00290 00000000 A CMPATR  DATA . .0 . ____
844 Ot 00291 O0OFFFFF A FIVEFS DATA XFFFFF
845 01 00292 00555555 A FIVES DATA X 158558551
846 01 00293 00000000 A FLPCNY DATA [o]
847 01 00294 32000290 LAADRG  LW,0 CMPATR
848 £y go2°% 32000290 LoMue:  Lw,s MInEy
849 0l 00296 3200028F LBDPAT LW, PATSTS I
850 01 00297 00000000 A R DATA 0
851 0} 00298 00000000 A RR DATA 0
852 - 0! 00299 Q0800000 A RR DAYA  X'800000' .
853 0! 00294 1000000 A PMAX DATA X'10c0000!
854 01 00298 10000000 A  REGIND  DATA X1 10000000
855 0l 0029C 00000000 A MASK DATA .0 .. .
856 01 0029D FFFFFFFF A MINS1 DATA X' FFFFFFFF!
857 0! 00R9%E 3500029F STRPAT  8TW,0 TEMP
858 01 0029F 00000000 A TEMP DATA e T
[ Y N
/ \/ -
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859 PAGE
860 01 00”AD 00000810 A ARMINT  DATA X811
861 01 002Al 65C00197 BIRLOD  BIR,C EXRET
862 01 002A2 68000000 A  EBTBBIR  BCR,C 0 .
%63 01 00243 680001 P8 BYRERR  BCR,0 MEXERR
84 01 002A4 00000000 A FRRCTR  DATA 0
865 01 002AS 2E000000 A HALT WALY
B66 ' 01 002A6 30000000 A MACER]  DATA X 130000000
267 01 002A7 6R00017F MACRFT  BCR,0 MAERET
868 01 D02AB 000IFFFF A MAXCAR  DATA X'Q00LFFFF!
R&9 01 00249 00000P0F A MAXPAG  DATA X120F 1
870 01 002AA JFFFFFEF A MAXPBS  DATA XV IFFFFFFF*
871 01 002AB 00000000 A MEMAX DATA 0
B72 01 002AC 35100300 A4 MEMFIL  STW,t X 1300
873 01 002D 00000000 A MEMIN DATA 0
874 01 002AE 32500000 A MEMLBD  LW,5 0
875 01 DO2AF 35600000 A MEMSTE  STHW,b 0
876 01 002BO 68000197 MEXRFY  HCR,0 EXRET
2877 0! 00281 40000000 A MEXER]  DATA X'40000000°
878 0! 00282 R0OD00000 A MINUSL  DATA X130000000
879 01 00283 FFFEO300 A N300 DATA X'FFFEC300!
820 01 00284 00000001 A ONE DATA 1
881 01 002B5 00000300 A P300 DATA X300
882 0! 00286 00000000 A  PAGE DATA 0
883 01 002B7 0000000Q A PAGEP DATA 0
884 01 00288 00000000 A  PAGBFG  DATA 0
2885 0l 00289 00000000 A  PAGLIM  DATA 0
886 01 002BA 00000000 A PASCTR  DATA 0
887 01 002BB 00000000 A  PASTAG  DATA 0
888 01 0026C 0000000F A  REGLIM  DATA F
889 01 00gBD 00000000 A SAVERR  DATA 0
890 0! 002BF 35800000 A  STORCR  STW,B 0
811 0!l 00cBF 35A00000 A STBBIR STW,A 0
892 0! 002C0 35900000 A  STBRE9  STW.9 0
893 01 002C! 00000000 A  ZFR8 DATA 0
R94 01 po2C2 FFFFFFFC A 7FSZRA  DATA X'FFFFFFFO!
895 01 00060 END START
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