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ABSTRACT

THIS PROGRAM IS TO BE USED TO TEST MOS SEMI
MEMORY ONLY RFTER ALL OTHER MEMORY DIAGNOST
BEEN RUN. THIS PROGRAM ONLY CHECKS REFRESH
PROBLEMS OF MOS MEMORY ON PDP-11/45.

CONDUCTCR
ICS HAVE
CYCLE

REQUIREMENTS

EQUIPMENT
PDP-11/45 STANDARD COMPUTER WITH MOS SEMICONDUCTOR
MEMORY.

STORAGE
THE ROUTINE USES MEMORY O TO ilISIC

LOADING PROCEDURE
PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOMED.
RELOCATION PROCEDURE

THIS PROGRAM IS

e %“‘%4 19, 2o 12 500 1§ v s
ﬁ@u&.’“ e VR

BY THIS RELOCATION FACTOR

FOR IF SWITCH 12 ”?02 ORE LORDING THEN
OCATION F 0204 IS THE

STARTING PROCEDURE

CONTROL SWITCH SETTINGS
BASIC SWITCH REGISTER SETTINGS ARE:

SWITCH
15 HALT
13 0 o?'é&“émm CHECKING
1 - ENRELE PARITY CHECKING
13 INHIBIT ERROR TYPEOUTS
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12 g - ST PROGRGI;ITO CATCH BOTH BIT
§ - m % INDICARTED BY SWITCH 1l
11 0 - SET PROGRAM TO CATCH BIT DROPS
3 = %T PROGRAM TO CATCH BIT PICKUPS
10 0 - PRINT END PRSS
1 - BELL ON ERROR
9 0 - PRINT FIRST PRECHARGE
1 - PRINT ALL CHARGE
8 INHIBIT PRINTING DATA
7 O=TEST READ AND WRITE QUTSIDE OF THE CHIP
1=TEST INSTRUCTIONS IN CHIP
1 LOCK ON PRE MOD
0 LOCK ON PRESENT PRECHARGE

STARTING ADDRESSES

zré:gm WESS éF ALL OF MEMORY IS TO BE TESTED

SS IF LIMITS ARE TO BE CHOSEN
210 RESTART MSS WITH LAST SPECIFIED LIMITS

PROGRAM AND/OR OPERATOR ACTION

OPERATOR ACTION

ARE TWO S OF OPERATION FOR THIS PROGRAM
R) LINITS
B) LIMITS CHOSEN

NO LIMITS CHOSEN

._....-..-.—.—p—p—.-.-o}-)‘c.-.-.-.—.-o'-li—ﬂb-.-.—ﬁ-l-b-.-.«t-.-.— B P P fos Pt Bt B P P bt Pt P

&

G?MTIW RELOCARTION CANNOT BE USED
OADING TAPE, SWITCH DO MUST BE 0.

g m
SHICIESFG TING MODE. REFER SECTION 4.1

S T

. IS HOVED INTO THE

TI'E I THE SECOND 4K AND AN OPERATOR
PHTISPWMDTENRESTWMSSISNOTEOOBUT

sl
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40200.

B) LIMITS CHOSEN

IN THIS MODE OF OPERATION RELOCRTION CRN BE USED. TO
RELOCATE PROGRAM TO SECT Og‘ g

STARTING RDDRESS 1 ATION FRCTOR PLUS 20M.

rl-s MEMORY S < PRINTED IN HEN
%&, “TYPE "smr?gcﬂénm' NUMBER AND
crmms REFER TO SECTION 4.3.1 BEFORE CHOOSING"
%_m suomsnm TYPE ouUTS ON SUBSEQUENT STARTS THIS 1S THE SECTION
TYPE THE 3& BANK WHERE YOU WISH TO Bscmnrjssrmc
TYPE s;nm TYPE smr
0 (0K)
1 (4K) 20
E (8K) 2l
3 (12K) 22
it (16K) 23
z Eau(; g
: (530 %
10 (ga 27
11 (36K) 30
12 (40K) 31
13 (48 %5
; e i
1? (% 3%

TYPE ONLY NUMBERS SHOWN !!!

WYIM ﬂﬁl( m TED IN 4K GROUPS STARTING AND
?W‘&TWTMTHIWWW

70 BE TESTED AND
SHORTER.

PLACE TILL

CHECKING IS NOW ST

IF STRARTING BANK AND NUMBER NCORRECTLY

CHOSEN T CHARACTER

IF CMRPHEGEN RET Wi LA;F CARRIAGE RETURN
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HAS BEEN HIT THEN ESTMTING 1S NECESSARY. IF NO CORRECTION
IS MADE THEN THE MAY DESTROY ITSELF OR IT MAY TIME

9

i
1

OUT ON R NON EXISTANT:MEMORY.

IN ORDER TO TEST THE FIRST 4K OF MEMORY HITH 0]

STARTING THAT IS BY CHOOSING LIMITS RELOCATE THE

PROGRAM BY LOADING IT INTO A HIGHER ARER OF MEMORY SAY AT 4000C
AND TEST THE FIRST FOUR K BY MAKING THE STARTING BANK "0

4.3.2 PROGRAM ACTION
HE PROGRAM WILL FIRST FILL A 4K BLOCK WITH WHAT EVER

&I.ED %‘KT% TI?C %Mﬂﬂ&! C&LEE i TPﬂT" %NTO ONE LOCATION

IT WILL WRITE A CLR RO (OR ALL

B, SAIESS 7 A0 15, g TSI A THEL

LOCGTIG'I WILL BE OPERATED ON 1000 TIMES THEN THE 4K WILL BE
% *'f BE TO LOCATION TSTPAT AND
SS LL 4K IS DONE THEN THE NEXT

YK WILL BE STARTED.

s.0 OPERATING PROCEDURE

5.1 OPERATIONAL SWITCH SETTINGS
SEE 4.1

6.0 ERRORS

b.1 ERROR PRINTOUT

THERE ARE THREE TYPES OF ERROR PRINTOUTS
A)
B) TRSTRUCTION CHANGED
C) TEST PATTERN
EXAMPLE
BACK GROUND CHANGED

ggaoa m mm ES\TIRD coL ROW PRECISRRGE

103166 006500 177777 177577 b 23
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F ~y T

* 0T

W e e es]s e stests shestos
-*»*;u

1000

-

6.2

7.0

8.0

8.1

THE COL=COLIMN AND ROW PRINTOUTS ARE FOR ENGINEERING
A e e T I e e
el RIS

ERROR RECOVERY

IN GENERAL. TEST FAILURES WILL PRINTOUT AN ERROR MESSAGE
AND CONTINUE. IF THE "HALT ON ERROR™ SWITCH IS SET
HITTING CONTINUE WILL RECOVER. IF THE PROGRAM HANGS

UP INAL THE ERROR IS LIKELY TO BE R SIGNAL WHICH
WAS NEVER VED

RESTRICTIONS

RELOCATION CANNOT BE DONE INTO 160000

IF PARITY CHECKING IS ENABLED THEN ON AN ERROR IT

(1’3 ﬂ gun WHICH WILL SHOW UP: THE PARITY ERROR
T 1; REC D THAT PARITY IS ENABLED ONLY WHEN
LOOKING FOR Y ERRORS.

MSCELLANEOUS

EXECUTION TIME

APPOXIMATELY 10 MIN PER 4K TESTED. (BOTH PICKUPS & DROPS.)

A

Z?'"'m' ﬁr

;gﬁ% 1 oﬁﬁ EQUIPMENT CORP., MAYNARD, MASS. 01754
: BY SUB MALLICK

JIN

;l*l!*!l!!lllilliil!iilll!**illiil!!!!i!l!ll*!l!i!liliillll!lillli!il!ii!l

FTE IR TETE TR TR T T LB LR LB LA J

;OPERATIONAL SWITCH SETTINGS

SWITCH USE

15 HAL

14 0-DI PMW CHECKING
3 & PARITY CHECKING

13 IMIgg ?

12 0- &Iﬁg CH BOTH BIT
- i

11 g~ §T 10 CG'I?CH ;%? DROPS
N i T0 CATCH BIT PICKUPS

10 0 - PRINT END PASS
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[ 2

F

- BELL ON ERROR
- PRINT FIRST ERROR PER PRECHARGE
1 - PRINT ALL ERRORS PER PRECHARGE
INAIZIT PRINTING DATA ]
0=TEST READ AND WRITE FROM OUTSIDE OF THE CHIP
1=TEST INSTRUCTIONS IN THE CHIP

LOCK ON PRESENT MOD

LOCK ON PRESENT PRECHARGE
EEREEEFEEEERREEFEEERERERRRERRRRERRRERRRRRRRRRERRRARERRRERERRRRRRR R R R R

N@D WD

O

AL E LA LB T L L T N N

;BASIC DEFINITIONS
EQUIV EMT,HLT

‘ ‘ ;BASIC DEFINITION OF ERROR CALL
.EQUIV IO0T,SCOPE

:BASIC DEFINITION OF SCOPE CALL

PS= 177776 :PROCESSOR STATUS WORD
.EQUIV PS,PSW
SWR= 177570 :SWITCH REGISTER
DISPLAY=SKR
-REGISTER DEFINITION
RO= %0 -GENERAL REGISTER
géf 2, : GENERAL nscxg%
ﬁan: 3 I%ﬁ E?.%sm
RS= %5 1%& ﬁgxg{%
Rb= %b : REGIS
R7= %7 :GENERAL REGISTER
E&i V RB,SP :STACK POINTER
-EQUIV R7.PC :PROGRAM COUNTER
-SWITCH DEFINITION
glsz

14=

13=

W

:

SRR ey
sssgggagggﬁ

I ]
<<

g8ee
<<
RESERSEE

882
£eerpees

e
e
<

EQUIV

|
—
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.EQUIV SWO1, Sl
.EQUIV SWD0.SWO0
- MISCELLANEOUS BIT RSSIGNMENT
BITIS= 100000
BIT14= 40000
BIT13= 20000
sma= 10000
"15: 4
BIT1
BITOS= 1000
BITO8= 400
BITO?7= 200
BITO6= 100
BITOS= 40
BITO¥N= 20
E}m‘ 10
T02= 4
BITOl= 2
BITOO= |
.EQUIV BIT09,BITY
¢ ou§v 'BIT8
E{ v BIT ,gm
iv 'BITe
.EQUIV ,BITS
.EQUIV 'BITY
. a.’; Vv 'BIT3
-EQUIV 'BITO

;VECTOR ADDRESSES
C= 4




JO1

TEST MOS MEMORY MACY1l 27(732) 22-SEP-7&6 14:4€ PAGE 3
DCMSBB.P11

FIRST: .WORD O

;KT11-D STATUS REGISTER ADDRESSES
72

: 1775
Bl
: 1;§15

; KERNAL PAGE DESCRIPTOR REGISTERS

A
!
3
e {7ed
K i ig
K :
K : 1
: PFIEEMSS REGISTERS
xm.{

|
i

1

He:
KI |

;KT11 VECTOR RDDRESS
SEGVEC: 250,252

etatate
'....m.
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1
888789 0o3zso i BEGNIL ;NP TO START 1O TEST ALL OF

- P BEGINI 1 Me YO START T ChogE e e
S8687 888187 BR%EZ I BECING }TOMP TO Essmm USING LAST SPECIFIED LIMITS

| SEE——
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.=300
RESTOR: MOV 101,R1
MOV FROM, R2
MOV LENGTH R3
18: MOV (R1)+, (R2)+
SOB R3, 1%
TP #2204

: P i 2 222223212222 23223 3223223232322 2 2223322222223 22 2222 s estlsss sy

T
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".zé 001100 !li“ﬁlf!ﬂ&“&**“iili&!ﬂ!i***!l*******i*l*iii!*i’l**!**ii**i*liii!i!!il
1 -

s FEEEHE R R R
:ROUTINE TO TYPE ASCII MESSAGE. MESSAGE MUST TERMINATE WITH R O BYTE.

: THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED RS THE FILLER CHARACT

mo
b o

INOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;CALL:
: JSR PC, STYPE :CALL_TYPE ROUTINE
: MESADDR _ :FIRST ADRESS OF MESSAGE
§TPS:  17756M4 STTY pn NTER STA g.
§TPB: 177566 :TTY PR &rr‘:‘ﬁ ﬁ %B%E&?
§NULL: .BYTE O . :CONTA ns NULL CHARACTER F
SFILLS: .BYTE 2 :CONTRINS & OF FILLER cmmcrsns Rzoumzo
§TPFLG: .BYTE O :“TERMINAL AVAILABLE™ FLAG (D=YES)
BYTE O : RESERVED
177772 STYPE: TSTB  STPFLG . 1S ncne A TERMINAL?
BEQ 3 ‘BR IF
HALT sHALT I-ERE IF NO TERMINAL
BR 78 LE vs
- 6S: noz ROI-(?P) age
e 18: ?ﬁo +,-(SP) gﬁsumtg 3 ef ?YPED omo STACK
ﬁ 2% :BR IF IT ISN'T THE T
3 (SP)+ :IF TERMINATOR POP IT orr me STACK
000002 5. My s g %?ﬁ?‘m“‘%w pC
000026 2% TR gg'ss ’% TYPE THIS CHARACTE
JOL .
000012 35: %a sgé,(sm :CHECK IF THE CHAR. vpeo WAS A LINE FEED
1 :G0 GET NEXT CHAR. IF NOT LINE FEED
177720 MOV §NULL , -(SP) :GET & OF FILLER CHARS. NEEDED
AND THE NULL
000001 4§: DECB  1(SP) :DOES A NULL NEED 70 BE TYPED?
?gr! 33 g F no--co POP THE nuu. OFF OF STACK
000002 i “,ss
177674 5§: 1518 ggrps V wm UNTIL PRINTER IS RERDY
000002 177666 RnomaTs gésm,asrpa :LOAD CHAR TO BE TYPED INTO DATA REG.
.BL 62 :RESERVE SOME MORE CORE FOR OVERLAY CAPIBILITIES

« HHEHEHEHHHEHE OO OO R
;ROUTINE TO SIZE MEMORY
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 ea PC,S$SIZE

: RETURN

:SLSTAD ﬁ%”' comgm THE LAST vmrugn.s gogg.gss OF THE LAST BANK

&?‘T‘: b oMo ‘n‘.fmt‘é?cn
= 0 DON’T USE MEMORY

ams 0 DON’T HAVE MEMORY nmmenem OPTION

§SIZE: MOV RS, -(SP) :SAVE RS ON THE STACK
MOV RY

'-(5P)
MOV R3.-(5P)
MOV R1.-(SP) :SAVE Rl ON THE smcx
MOV RO, -(SP) :SAVE RO ON THE STA
MOV SP. RS snvu-: THE STACK POINTER
MOV 83776,R1
TISTB  (PC)+ uss MEMORY MANAGEMENT?
§KT11: 391.
ggons :BR IF NO
§SEG: MOV -(SP)
ADD #SCORE-. , (SP)
’1'8¥ g&hauﬁmc gr rgg TIMEO H’
E YOU THERE?
177750 BIS $BIT15,3KT11 vss--szr KT11 KEY
MOV $77406, R3
MOV R3, aKIPDRO
Hngg Eg,g‘umm
MOV Ra:ggfm%
MOV R3, aKIPDRY
o R
MOV E::a(tg%
- CLR JKIPARD
i % , aKIPAR]
i?tqggé : ggz . fgﬁ
470 #1000, IKIPARY
i;s%q WV :1am.a<xms
172333 MOV i Z%:ggpm
MOV PC,R3
CLC
ROL R3
ROL R3
ROL R3
ROL R3
BIC $177770,R3
CMP #6,R3
BEQ
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DCMSBB. P11
1 176420 MOV KIPARE, R4
Bies 363 B 5
1 i 28: MOV KIPARS, RY
1 1 MOV u%.xm
1 MOV 8l R3
i i MOV na.geo#a
1 MOV R3.SEGO+10
1 MOV R3,SEGI0+2
i 1 MOV R3’SEG10+10
1 1 MOV sl " SEGO+16
1 1 MOV 8137776, SEG10+16
: 7 001060 3s MOV RY, PAGE
¥ Riﬁ 14 CLR (R4)
S

*.f:n# ﬂﬁ,”h
FoR R
8 Xele

tatl e

P
hl
M

AN AN A A

%

>
>3
&s
o
2
o
e
~
~
250
P2

A ‘,

DO O OO

s T B

3333308538380 NYABECaRARARgEA2EAE

"

; TURN ON MEMORY MANARGEMENT

;SET FOR TIME OUT
; TRAP ON

s SET

i BY 1K
; 1K

s T ON TIME OUT
s LAST

s NO-- AGAIN

e

: 1S MEMORY MANAGEMENT THERE
; IF E“% BRANCH -

T
;RESTORE Rl

;RESTORE RS
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| DCMSBS.P1!

! 001 RIS PC .

| TRD: . -CONTAINS THE LAST ADDRESS
| % Saren: W 3 'CONTRINS THE LAST

|
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S—— —

——— -
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:ROUTINE 10 GET TYPED ASCII DATA AND CONVERT TO OCTAL.
;LEAVES THE CCTAL DATA IN THE ADDRESS FOLLWING THE CALL.
CALL: RECD ; (R TRAP TYPE INST.

LIR L LR T 1)

LMORD O ;comms n&mo DATA
CONTINUE : RETURNS
TKS: 177560
TKB: 177882
.RECD: NOP
LR  ~-(SP)
177764 18: g{a ?}KS :WAIT FOR USER RESPONSE
177760 MOVE  aTKB,-(SP) ;GET ASCII CHARACTER
m BIC £177600, (SP)
1 CMPB 8177, (SP) crccx IF RUBOUT
BNE :BRANCH IF NOT RUBOUT
gﬂ 000142 MOV g\, 48
ﬂ? PC,’ TYPE :ECHO BACK SLASH
6s: 15T (SP)+ -POP LAST TYPED CHAR OFF THE STACK
ROR (SP) :SHIFT LAST TYPD CHARACTER
=
ﬁﬂ 18 :AND WAIT FOR NEXT CHAR.
CMPB gs.tsm :CHECK IF CARRIAGE RETURN
BNE :BRANCH IF NOT A CARRIAGE RETURN
JSR PC, TYPE
?E?“ (SP)+ :POP CARRIAGE RETURN OFF THE STACK
% gg&?(sm :PUT DATR IN ADDREESS FOLLCWING CALL
R
MOVE  (SP),48
.J'? PC, TYPE :GO TO PRINT ROUTINE
:ECHO CHARRCTE
&x'g 8177707, 48
,48
%R B
005102 PC, TYPE
SCRLF
00S074 PC, TYPE
6$
77770 cs: 1C 8177770,(SP)  ;SAVE ONLY 3 MSBS
ASL 2(SP) s SHIFT Lnsr cmmcrsa OVER
R 5(2p) . P~
BIS (SP)+, (SP) mss ocm. CHAR
B8R 18 f OR NEXT CHAR.  _
4§: MORD O coum NS cmncrsn T0 BE TYPED
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71

7 172100

7 114
116

7 000008

7
§i
01
;-

N~

;ROUTINE [0 SET PARITY ENARBLE ON
PARCSR= 172100 ;RADORESS

MAMF :

18:

Aaane 283382

EO2

c2-SEP-76 14:48 PRAGE 17

SPARSRV, 38PARVEC
8340, J8PARVEC+2
o SR
sPARLSR, RO

81, (RO)+
R2

1$
J#ERRVEC+2
PC

MA/NF
OF FI

2

ITY REG.

o3
2=
"
3

SIBLE

g
BoMat
B35
o
g%

-
>
s

-
3
2

2 BRBIRzC
g mnI+3
S
Z
E &%
A
P

s |
Boss
23
o
2

TIMEOUT

AR
3
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175562
178502

175522

:PARITY ERROR SERVICE ROUTINE
PC TYPE

PARSRV: J

18:

A2385388383 85

333223038

-

34

€y
Ed

3833382302840 0 §§§

; TYPE PARITY ERROR SO PARITY

*ERROR TEST STARTED
f:g* ;ég) ms 28 POSITION INDEPENDENT
(SP)+, 38PARVEC ssr PARITY ERROR T
PC -(SP) mxs 4$ POSITION xmcpsmsm
sud-.. (SP)
(SP)+, JRERRVEC
P'g* ;égr;) :MAKE 5§ POSITION INDEPENDENT
&sjmi:mnvsc 'ssr MEMORY MANARGEMENT ABORT TRAP
SKT11 15 MEM MANG. THERE?
1§ :IF NOT BRANCH
877406, R2 :SET UP MEM MANGT.
KIPARD
R2, 8K IPDRO
aKirPAR1
RS DR IPDR]
$7600, K IPAR?
Re, oK }PDR?
#1. 3SRO
;ENABLE MEM MANGT.,
is’mu :SCAN MEMORY FOR PARITY
PC, TYPE : TYPE LOCATION GIVING PARITY ERROR
K Pam KIPARY
-(RD),-{SP)
RO, T
3
g
 TYPE
CBARS (SP)
’(,? F wAM:c
c+ -, , (SP)
(SP)+,9 C ;RESET PARITY ERROR mnp vscton
E+2, S8MMVEC’ -RESET
PC,~-(SP)
GIN3-., (SP)
3(SP)+ : JUMP RESTART
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HSU

5 14 004767 0C4Sz0 4s: JSR PC, TYFE
011061 NOPARE :
000742 BR 6s

000200 175402 S8: 95”“ '""'"55( P naom % NEXT 4K TO ADDRESS
Sﬂé m 020000 uzoobo no nssn VIRTUAL RDDRESS
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a
-
v -
-
-
-y
ol
-
-
ol o
v
ol o
-
“ o

.1t

A'.\‘-‘-

A"H‘-ﬂ“ﬂ‘ﬂ‘!‘ﬂ‘ﬂ‘
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;iilll!iﬁilifil!ii**i*il!l!ﬁ!i*iiil*iii*!ii*lli**liliilii*!iiii!iillill

. COMMON TAGS
b 48 | A Tb e coun
%;rf‘ﬂ.af :uom 0 comn{% Scope ol Dg:N Ecoun
TL: [ORD OTRL TECTED
- ‘BIE 0 ST AVED- NOT TO-BE USED
SITENS: BYIE O  RONTAING TTEN €O TE
X Igﬁg 0 EEM ?8"3:“'“’
TAD: _WORD O ;com;g PC OF LAST HLT INSTRUCTION
: 'WORD O  CONTA OF 'G00D’ DATA
: 'MORD O  CONTR OF 'BAD’ DATA
%% ‘Hod o Ec:omwag: Y oRTA
s :% 0 5% 1
i, 8§ &
e Zﬁ 3 : Gu LINDT
HILNT: .WORD 17776 PWIGH LIMIT
s . 0 : NUMBER
e 0 } COLUNN NUMBER
ROM: . 0 ' ROW NUMBER
% DO
™ . ]
agx 5 :i ;mrzs Palmoum PATTERN
INSTAD: gn o {a00RESS, OF INSTRCTION UNDER TEST
%m coogTron BELL
: (16 cnmms HETORN
; e ''INE FEED
; 0
: -1
. 0
: §
5 0 :RELOCATE TO HERE IF O CHOSEN
; 0 ! (ORDER 15 HERE
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002674

002674 007614
002676 007707

" I"ﬁl i
> v -

e Bloisa
M 16515

102

22-SEP-76 14:98 PAGE 2!

I-? F CMTR'EWB THE IIFORHITION FOR ERCH ERROR TMT CAN OCCUR.
THIS TXM OBTRI BY USING

;o RYIM S‘% }'lélla Nﬂvwwwnlﬁﬂ h% TPBLE IS PERTINENT.

EACH ITEM IN THE nn.c CONTRINS 4 POINTERS EXPLAINED AS FOLLOWS:

; EM :POINTS TO THE ERROR MESSAGE
: OH 'POINTS TO THE DATA HEADER
: 7 'POINTS TO THE DATA
: OF 'POINTS TO THE DATA FORMAT
SERRTB
S ITEM 1
EML . TEST PATTERN
- Ef:mm FOORESS EXPECT ROV'D  COL  ROW  PRECHARGE
DT1 Esu.mo %ﬂ E’c%m SEDDAT STMPO  STMPI  STHPR
DF1 'ALL NUMBERS ARE TYPED IN OCTAL
M2 e
DHe : ﬁon ug" c’ﬁc RCV'D,
'PC mm COL  ROW  PRECHARGE
DT1 su.r I‘w SEDDAT STHMPO STMPL  STHP2
OF1 ARE $OPED IR OCTAL
ITEM 3
EM3 :BACK GROUND CHANGED
DH3 ! ERROR EXPECT RCV'D
tPC DATA. DATR COL  ROM  PRECHARGE
DT1  SHLTAD SCODAT S SBDDAT STMPO STMP1  STMP2
*ALL ARE IN OCTAL

DFl
s RERREERRRRRERERERREL PP T T T T PR T TP e T e T s s Se e 222 2 2222 22
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22-SEP-76 14:48 PAGE 22

< EEEEEEE R R R R R R R R R R R R R R R R R R AR R R R R RN A4S
:THIS IS WHERE THE TEST INSTRUCTIONS ARE STORED

tNsTR1: CLR
] I e
T INST nons
tnsme. cua (RO)
R1, INSIDE
nrs pc’

177777 177777 OQUTSID: .WORD O,-1,-l

Joe2




e7(732;

K02

22-SEP-76 14:48 PAGE 23

- EERERE R R R F R F R R R R R AR R R R R R R R R R R R R R R R R PR R R R R R R R R R R R R SRR R RS

THIS IS THE STARTING POINT IF LIMITS ARE TO BE SELECTED

e TRPR R AT T Bl oo

BEGINI: MOV SP ;SET_STACK POINTER AND
ADD ulno—.,SP MAKE IT POSITION INDEPENDANT
CLR PASFLG PQSFLG IS COUNTER FOR WHEN
:BOTH PICKS & DROPS
JSR PC, TYPE
SCRLF
176326 MOV 8BITO7,$KT11  ;USE MEM MANG. IF THERE
JSR PC, §SIZE  :SIZE MEM
r{esam - PC, TYPE TYPE “LAST ADDRESS IN MEMORY"
15T $KT11 ;IS MEMORY
BPL 28 :BRANCH IF NO MEM mmcsnsm
imw MOV SLSTBK :PAGE CONTAINS KIPARE OR KIPARS
o 28: J@ %STADR -(gl cgl"'nggov 0T unmnmss IN OCTAL
: b ,sgeot
% 3 :PHYSICAL ADDRESS IF MEM MANG. THERE
15T $KT11 :
BPL 33 :
CLR :

aSRO
3$: JSR PC, TYPE
SCRLF
JSR PC, TYPE GO 70 TYPE 'TYPECETRRTING

18: STARTB REFER w%@cuou 4.3.1 BEFORE CHOOSING"
177770 MOV $START2, 1§
JSR PC, JRECD  ;GET STARTING BANK NUMBER
STBANK: .WORD O : AND L%n HERE
5] PC, TYPE ;G0 TO “TYPE NUMBER OF 4K
18: NUMBER ;BANKS T0 BE TESTED AND CR"
177770 n&v SNUMB2, 1&
J PC, .RECD GET NUMBER OF BANKS
BANKS:: CLugno SAND LEAVE IT HERE
N2+ BE FOUR LINES
g B U R T
D021 MOV mns’f no LIHIT CHOOSING ON RESTART
002152 MOV crmsﬂaoom
: THE FOLLOWING INSTRUCTIONS m THIS secno« IS FOR
*RELOCATION IF STRARTING BANK CHOSEN IS O
:IF RELOCATION IS ALRERDY DONE BY opemoa THEN NO FURTHER
:RELOCATION IS




T e e S e IR s e
- L * * &+ -

.
+

]
]
* .

.

TEST MOS MEMORY MACY1l 27(732)
DCMSBB.P11

1
éélHOO

0C1400

003732
177566

017777

i

i

003616

-
m

EN=RSE3SE 3VU8

o

§'§§§§§§§§§§§§§ R R

§§§§§§§§§2§§2§§

e
=]

ggﬁﬁééﬁ

LO2

22-SEP-76 14:48 PAGE 24

SLSTBK, R4
8190, R4
#1400, R4
15
1400, R4

RY
Rq

RY
RY4
RY
RY
RY,R2
LODER
53 :BRANCH IF SOMETHING IN LODER
e 'THAT 1S LOADER ALREADY PULLED IN
#20000,R3

R3,LODER

; TO

oy R"T;+a RS
:'I%H-Lééwa,no;wncm

-(R3), (RS)+
RO, 28
PC. TYPE

#LORDER, -(SP)

i ]

-

:

%
~

°

SnaY

e
787

i
R
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TEST MOS MEMORY MACY!l 27(732) 22-SEP-76 14:48 PRGE 25
DCMS38.P11

MOV T01,-(SP)
ADD sRESTOR-100, (SP)
JSR go ,$B820CT

e
JSR PC, TYPE

JMP (R2)
4s: BR BEGINZ

;THIS IS THE STARTING POINT IF NO LIMITS ARE TO
:BE SET AND ALL OF EXISTING MEMORY IS TO BE TESTED

BEGN11: MOV PC SP :SETUP STACK POINTER AND
ADD s1l00-.,5pP :MAKE IT POSITION INDEPENDANT
CLR PASFLG :PASFLG IS COUNTER WHEN BOTH PICKS
AND DROPS ARE USED
MOV $BITO7, SKT11 ;BIT 7 SAYS SEGMENTATION IS THERE
JSR PC, §SIZE  :SIZE MEMORY

JSR PC, TYPE

;
i
MEMEND :
ST $KT11 ;
BPL gi- E
MOV STBK, SPAGE ;
MOV 3RO :
2%: MOV %smoa -(SP)
JSR
.BYTE
"BYTE 3
ST $KT11 .
38: J PC, TYPE
8l STBANK ;STARTING BANK & = 1 LOC = 20000
$LATBK, LSTBK Lnsr BANK 1S sronsn IN LSTBK
ﬂ?“LSTBK
LST oxvms LSTBK BY 200
LSTBK :T0 GI vs NUMBER OF
B
|. Exxs ING MEMORY
L ;
LSTBK ;

LSTBK NOW _DECREARSE ONE FOR BRANKS
LSTBK, S TO BE TESTED AND STORE

-1 = RELOCATION REQUIRED
$BECINZ+ Bt
7736,LENGTH

sFIRST FROM
RST420000, TO
as&r: :RELOCATION EXIT COUNTER

LODER
BEGINZ :BRANCH IF SOMETHING IN LODER

PIECEEEEELE




DCMSBB.P11

3
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TEST MOS MEMORY MACY!l 27(732) -

020000
176674

003152

o266
003200
003172
003164

N1081S

176074

176774

22-SEP-76 14:48 PAGE 26

177770
177570

.THAT IS LOADER ALREADY PULLED IN

MOV $LSTBK, R4
SUB 2140, RY
CMP #1400, R4
BHI 18
#1400, R4
18: ch
RY
ROL RY
ROL RY
ROL RY
ROL RY
ROL R4
MOV RY,
MOV RY'R3
ADD s20000,R3
MOV na.Lootn
MOV PC.RS
ADD sLAST+2
MOV 017774-1.951/2 RO; LENGTH
4s: MOV -(R3),
SOB RO, 4§’
ISR PC, TYPE
RELOD
MOV 8LOADER, - (SP)
JSR RO, $820LT
.BYTE g
e B, Tvee
RELOD2
THE c suncves ARE TO BE SET. LOOK AT SECTION
T OF THIS DOC

BEGINE i PC, TYPE
PC, TYPE ;G0 TO TYPE "SET SWITHCHES

18: :FOR OPERATNG MODE IE. PICKUPS
sOPMOD2, 18

OR DROPS OR BOTH THEN HIT CONTINUE™
#BIT14, JSUR PﬂRITY C CKING BIT SET?
GIN3 ; IF NOT

U
...

I

g8=ES

, MAMF :G0 T0O EmaLE PARITY
: CONVERT THE TYPED LIMITS INTO HIGH AND LOW LIMITS
: IF SELF STARTING THEN “STBANK™ AND “BANKS™"
'HAVE ALREADY BEEN FILLED FOR USE HERE
BEGIN3: nlagcv %m, RO s MAKE WORKING LOCATION FOR LOW LIMIT
MOV $-200, R3 :R3 WILL HAVE PAGE ADDRESS
MOV BANKS. Rl ,mxs WORKING LOCATION FOR HIGH LIMIT
MOV w,ne :R2 WILL HAVE LOW LIMIT
18: ADD .'R2 *GETTING LOW LIMIT
ADD 8200, @ R3 :GETTING Lou LIMIT PAGE ADDRESS
508 RO, 18 *REPEAT RO TIMES
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TEST
OC

§ B

o, & 32 g
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nrmvuu SEES ¥ 3EEE - m W= z5
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3ogETSLsESR. £ GBS g J.0%EGd  sbpihn g
goEEEEstuens § Byl ss  Ahgaless e
o) | e« Wi mheen Be

z 5 & g85 B g8 =8
mmnmm mmm 2 o2 .mmm 3 3 .3 mm mm
MO ca

J
,OUTSID

tine

-1,
-1
881
y
1
LG

3s

GRD
FEKeRD
-1,
4g
PRSFLG
.
A
-1
s
-1’
g{sm
-1
-1
ouT

mummmmxmnumrammmm
Rl oottt At 4 X

ROu
PCHRG

g
%
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oS
i
BR
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g
k.

:
3
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17611%

18:

010700

e —. - —— o ——s S —— o ——— — — —— ——.

013767 177570 000160
O42767 177577 0001S2

001404
010701
062701 176136
010701 18:
062701 176134

004546
004550
DOM4SSM
004se2
004570
0O4s72
OOMS7M
004600
004602
00460

LOOP!:

LPERR:

e n a2

-

W
fmef e =
N

28

MOV
ROD
MOV

BIC

ga28%gss

HER 1
LOCATION INSTR1: THIS WILL FINALLY BE THE TEST INSTRUCTION

cO3

TEST MEMORY MACY1l 27(732) 22-SEP-76 14:48 PARGE 28
DCMSBB.PLI
004446 00S067 176066 4S: CLR $PASS ;CLEAR PASS COUNT

;MAKE THE TEST ADCRESS AND THE INSTRUCTION RDDRESS

MOD -(SP) ;P
817777, (SP) :STRIP AWAY ANY JUNK
coL, -(5P) :PICKUP COLUMN NUMBER
8¢C17000, (SP)  :STRIP AWAY
$BIT13, cOL :CHECK CH=1
18 :BR IF NO
881701, (SP) :PUT C4 AT PROPER PLACE IN BUS RDDRESS
PCHRG, - (SP) :PICK UP PRECHARGE
HEUGED IR, e
8¢C760, (SP) Egﬁuﬁrz JUNK IF ANY
(SP)+, R0 :FORM THE BUS ADDRESS WITH ROMW
(5P)+.RO : PRECHARGE
(SP)+,RO s COLUMN
gPH RO s MODULE
,TstADR :SAVE RS THE TEST ADDRESS
RO, INSTRD :AND RS THE INSTRUCTION ADDRESS

“0,-1,-1," OR THE *“CLERR RO"

PC, RO : THESE_TWO INSTRUCTIONS

:GETS u?ﬁ LOCRTION
$INSTR1-. R0 ;OF INSTR1 IN TO ntTJm"
JESWUR, SWITCH ; sun'g E‘r?im“

:T0 CHECK FOR
8177577, SWITCH ;IF SWO?=0 DO OUTSIDE

; IF SWO7=1 DO INSIDE
1§ ; IF SWO7=0 THEN BRANCH
PC, Rl ;SW7=1 SO SETUP T

' : ml:TOOINSTRI
$INSIDE-. Rl :%1 {E&r 5osmou

2%
PC, Rl :SW07=0 SO SETUP TO

: MOVE ou¥§m£ INTO INSTRI1
SOUTSID-.,Rl  :MAKE OUTSIDE POSITION
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DO3

TEST no;lm MACY!l 27(732) 22-SEP-76 14:48 PAGE 29

004722

Fh".‘”””m”".—.—hh*»ﬁw
+ * * . + + - - LY

004726

004767
000431

000732

LOOP2:

i - INDEPENDANT
i 004610 012120 28: MOV (R1)4, (RG)+ ;THESE THREE INSTRUCTIONS
1 004612 012120 MOV (R1)+, (RO)+ ;MOVES THE RPPROPIATE
i 004614 012120 MOV (R1)+, (RO)+ ;GROUP INTO INSTR!
i 5 00616 105067 175732 CLRB  SERFLG :CLEAR ERROR FLAG
1
1
1
i .
i o sFILL 4K WITH BACKGROUND PATTERN
12
f S5 (04622 016700 176000 FILLYK: MOV BCKGRD, RO %}Q&,’%‘?"TB"&M
} 004626 016701 175760 MOV MOD, Rl smm NG FROM MODULE
" 18: :33 %unuu. ﬁm F GROUND
1 g 508 R2, 18 !é&aﬁ“« TIMES
f ¢ - THIS novzs CONTENTS OF TEST mn:m (TSTPAT)
: : -1 INTO MOD AND ALL L x GOT
¢ ;g'f NG COLUMN BY ONE T
: LDPAT: m‘; TAOR, RO < MOVE
: g RO,R] oy oa Nm'ro TATED AFTER
i ‘ % nex & ,%q “é BE REINSTATE ER ADDING COLUMN
IT01,R3 ; snanxaroau
. B o gf% |
§ fﬂg '6?2:4% 37 THEN ADDING ONE WILL GIVE BIT 1M
% {113, Rs r } JER
2s: BIS m.ns { }m g’o E BITS an TEER noomc TO COLUMN
; MOV m:ﬁS) "‘ rg. "%m
CHP RO.RS 92"'2"
BNE 18 NO

: THE FOLLOWING JSR LOADS INSRTUCTION (INSTR1) INTO
PROPER PLACE

JSR PC, LDINT

BR NEXT
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22-SEP-76 14:46 PRGE 30

MOV (RO), SVH00
MOV CYCNT, Rl
18T (PC)+

SWITCH: .WORD O
BEQ 18
MOV INSTAD, -(SP)
(SP) , JRDISPLAY
JSR Pag.atsp»
18: MOV &5‘57‘” R2
MOV sDsPLAY
2§: MOV (aé) (RD)
S0B R1, 28
3s: MOV svi00, (RD)

;CHECK THE 1K BLOCK

B
B8R LOOP2
177570 NEXT: E’{ chrnu , JESIR
175570 ADD
175562 BIC 0?
17757C 1S: 1,385WR
175534

G"*3 ,MOD

i"‘% GERm

;D0 TEST SEQ. THIS
;MANY TIMES

;SETUP THE STARTING RDDRE
;:DISPLAY THE TE % RDDRE -
;GO TO THE TEST SEG.

;60 CHECK THE 1K BLOCK
'RETURN HERE ON ERROR
sLOCK ON THIS PRECHARGE?
aR IF YES

G0 T NEXT PRECHARGE

e

:IF NG BH$13 MAKES 0
s THEN
;DON'T LET IT GET TO BIG

175522 t&m
@r CHECK IF SEGMENTATION IS REGUIRED
. 1S ATION REQUIRED? Ir X
“‘“ﬁm “’Boi‘m&k:‘%« Rg’i& &S
175556 SEGMT: CMP &&go HIBASE ssmauou REQUIRED FOR HIGH LIMIT?
175544 E# 81600, LOBASE f % rss IF Lou LIHIT nsn SEGMENTATION?
BLOS sém xr LOW LIKIT mﬁém ON BRANCH
B o B BT | )
i MOV 8 HILMT Eu GH LIM rm END OF 4K
BR s&% ;aﬁmcu T SEGMENTATION
176502 SEGMT1: RDD IEOO :D0 NEXT 4K
175422 SEG10: MOV ,I.OLHT MAKE LOM Lxg&m MODULE
1754 MOV ' HOD :0 ON PAGE * OR 6*
175410 MOV us'ms.muﬂ :HIGH LIMIT SAME 4K ON PAGE




TEST HO?ITEHORY MACYLl 27(732)

P Pt Pt Pt Pt Prom P

01
175336

17274

’ 1
9) m
: -
$
; 7 175312
¥ 001483
X
9 173752
172524
405 177740

FO3

22-SEP-76 14:48 PRAGE 31

CHP HIBRSE, LOBASE IS IT THE L‘D,

BL SEOP
175450 SEGMT2: MOV Losnsc JPRGE ; st LOH Lgl‘lnll'f“ ON PAGE 4

%5 .asnﬁgm o .%sworll. Rgmce IN KERNAL

o e %*sm'rgsn

':gg %! I -“59 BLOCKE ﬁ

%3 %: %m' O :gﬂ?r'ms ARE m.so

MOV RO, mm‘ Eoescam"“mon”“nzclsrms

MOV RO SKIPDR7 :ONLY 0 AND 4 IS USED

el KIPARD K A R AT ION

B e, GiSe. JERL NG 12

COM PASFLG :SW12 NOT SETIE. DO aom

BR 3$ :50 COMPLEMENT AND RESTAR
28: CLR PASFLG :SW12 SET IE. DO ONE SO azsmm
38: INP BEGING

ilmmm“'li!!*l“llli***!!lli{!!i*ii*'l*lrl*********!ii
PR

"Ws mo:""%?% p o o

; HEHORY
| FROH
; w ron

; 10 r%‘r 4K ro na.z 10 sr ncnm

BEG2: GINZ
R

:+ FIRST
T0: + FIRST

$EOP:  TST SELF ;WAS SELF STARTING USED

BEG SEOP! :IF NOT IE. LIMITS WERE CHOSEN THEN BRANCH
:HAS ENTRY xmo THIS SECTION BEEN mosmmc
;1F YES IE. THIS IS SECOND TIME THEN

ST $KT11 :

BPL 4

CLR .

b

c§: MOV LENGTH, RO .1F NOT IE. FIRST TIME OR THIRD TIME




ro......-. -—

dtnomr MACY1l 27(732) 22-SEP-T6 14:48 PAGE 32
177736 MOV FROM, Rl :GETTING RERDY TO RELOCATE
> 2 1777§ e nox 10, n; ;gcmlmn gsmv }o RELOCATE
178510 v i R i E Bt v ART TRG NP SREaLee”
)54, LR LOCMT ;SETUP LIMITS
Sy 175156 2?9775 HILMT  AND HIGH
M43 18: ng\ar (R1)+, i'sE“ : FROM %uro T0
% Eon @bom ;%“nmucn ONCE?
IS4 MOV REDONE , RS :
G BEQ o4 :BRANCH IF SECOND TIME THROUGH
JSHS s ggv a a“mm(;rmsv TIME GO TO 38
546 %m MOV LStBK, QuBANKS
46! MOV £1100,SP
SM7e NOP
e o EE,
550 334 Nngg 8 IRST, 3870
NOP
NOP
NOP
NOP
NOP
MNP J8SEOP]
gg: e S8BEGIN3
: 1100
:88 glécab&msom
MOV R1 5
MOV 870 :
A0 . TR
MOV R3 :
MOV ;g, (R1) :
MOV (R2) s
CoM 3 G
{7 S8BEGING+20000
SEOP1: TST - :
Be  SeoPS :
SEOP2: ng : INCREMENT PASS COUNT
177570 1 &u , JUSKR : TYPE END PRSS?
J PC, TYPE '
$EOP3: E;I" $KT11
1%
CLR 3SRO
18 JNP BEGIN3
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TEST no; MEMORY MACY1!
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i
i
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22-SEP-T6 I4:4E PAGE 33

<OINT: :
MOV R2,-(SP)
MOV R3 -(SP)
18: MOV INSTAD, RO
BIC #1C760 RO
CMP RO, RO
8EQ
MOV INSTAD, -(SP)
000000 MOV BCKGRD' 3(5P}
ADD 82, (SP)
ggv g\sme.atsm
174674 4§: MOV TSTPAT, JINSTAD
174642 SS: MOV TSTPAT, 3TSTADR
MOV INSTARD.RO
28: JSR PC, FORMAD
MOV RO.R3
MOV 1STADR, R2
CMP gg,aa
A0
82,R3
CMP R3.R2
BEQ 3
ADD 82,R3
CHP R3,R2
BEQ 38
CHP R3,HILMT
BHI
MOV INSTAD
% (( ’isg\lr"rle
MOV fug?nl.é( ))
533 iggﬁ:m%)
MOV MSKBIT, -(SP)
% B
( g.m
i B ¥
- 82,4(5P)
MOV (SP)+,R3
MOV (5P)+.R2
RTS PC
TCOL: O
CHECK: MOV R2, -(SP)
MOV R3, -(5P)
MOV RY,-(5P)
MOV RS.-(SP)
MOV 151R0R, R1
MOV INSTARD.R2
MOV R, RO

:PUSH R2 ON STACK
'PUSH R3 ON STACK A
jGET T TNSTRUCTION RODRESS

;KEEP ROW
;AT THE TEST ROW?
;BR IF YES

;RESTORE BRCK GROUND

29
g

FOR_CHE

SS
:SAVE WHATS AT THE 1ST TWO
; TEST INSTRUCTIONS ADDRESSES
;LORD THE INSTRUCTIONS

;PICKUP THE MASK BIT

;HALF _RDD TO TI'E ADDRESS

; THE ADDRESS TO BE WRITTEN INTO
; IS ; " SAME AS THE TEST ADDRESS?

;ADJUST THE RETURN ADDRESS

B

;PUSH R2 ON STACK
;PUSH R3 ON STACK
:PUSH R4 ON STACK
;PUSH RS ON STACK

;ADDRESS OF THE TEST INSTRI
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DCMSBB.P1I

i cococ:

"{ }77;953

1523 1607758 177726
000352

152 174456

1527

O 017762 8s:

177700

c 18:
“’t.
%g
3 174340
:r‘ es:
-:.-*" 174446
155¢ 174310
* 177:4 174300
E: 1
ijj‘ 174326 3s:
‘}- Y§:
1;{ 174404
- s 1
i : ;3 174234
|18 :
ii ' 1749264 cs:
: i ¢ 174234 6$:
1 i" 174234

B3825TE82

O
I
wvIuno

IRe02 googhias B2 GIR3MIAT T2 A2 B

103

TEST MOS MEMORY MACY!l 27(732) 22-SEP-76 14:48 PRAGE 34

R2,R3

82.R3

'3?&“" RY

Ro-Te0L

s+£17002, TCOL
Z(SP)

PC
8CHK1-. , (SP)
igm,sécms

$17762,R0
R4

%INI, (RO)

ss.xusrnz
RS T
e
PC, SHLT
SVIN2, (RO)

78

ROW, R4

108

TSTPAT, RS

;ADDRESS OF THE TEST INSTR2
;USED TO KEEP TRACK OF THE TEST ROMW

;USED TO KEEF TRACK OF THE TEST COL

; SETUP TI'% E?CWE ON_ERROR RDDRESS
;MAKE IT POSITICN INDEPENDAN

: THE COLUMN
;IS THIS THE INSTRUCTION RDDRESS?
:BR IF YES

D
'

e
E_N'S‘E R1 UNDER TEST CHANGE?

=t

30

1
I
I

;RESTORE THIS LOCATION

sRESTORE THIS INSTRUCTION
:ON THE SAME ROW RS TSTADR?
:DID THE PATTERN CHANGE?
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TEST MOS MEMORY MACY1l 27(732) 22-SEP-76 14:48 PAGE 35
DCMSBB. P11
1 mg BEG 78
1 174 RS T
157¢ iﬁ? 174 174166 MOV rs?ﬁ&"?mscomr
1 7 174160 MOV RO, $BDADR
i : 7 JSR PC.SHLT
1: § BR 78
158 7 179202 108: cng RS, BCKGRD ‘3501?“% GROUND CHANGE
i 4 ; 174142 Vv $BDDAT ’
156 174170 174132 MOV BCKGRD, SGDDAT
1GRC 7 &m MOV RO, $BDADR
7 144 %sn PC.SHLT
158 00020 78: ADD 20, RY :GO TO THE NEXT ROM
i’- ﬁ?ﬁ 177017 BIC  #1C760,RY 'DON’T LET IT GET T0 BIG
1_ 241 BNE 8% :GO DO NEXT ROW IF NOT TIME FOR A NEW COL
9 4 177406 118:  ADD #1000, TCOL :GO TO THE NEXT COL
i 4 M 177400 BIC $1C TcoL :DON’T LET IT GET TO BIG
159 7 177372 BIT $8IT13, TCoL
59 BEQ 8§ . IF MORE TO DO GO DO IT
3 Oy RBTi3iRITOl.RL
5% 15735 XOR  RL,TCOL
50C MOV (SP)+,RL
ok .. -
; wi: (@R FOE ST e
< MOV (§)+:na :POP STACK fmo R3
y 174012 oTe gwm)&m e TR ANY ERRORS?
0% 000002 2ho éu{sm E&T@&%Tm Exﬁ
1 EXIT: RTS PC’ g
1k
i FORMAD: MOV RO, -(SP) :SAVE RO
: %8 81817762, R0 :STRIP EVERYTHING BUT THE ROM AND COL
1 RO :ADD A ROW
1616 gt $81113,R0 : C4
Q It3 :BR IF NO
> MOV l:é -(SP)
_ 020002 MOV tri3tB1701,RI
2 XOR R1,RO
: MOV (SP)+,R1
1 017762 18: BIC 817762, (SP) :STRIP THE ROW AND COL
: g%g 't,csm,ko :FORM RDDRESS

3 TR T T e T T P e e s s T e e s e 3232322822322 2 22222222222 2222220ttt




. ——— A -

%

o
o

Feocaonaraonees

EESE:

) |
-

by ey

s

I

s e e P Pt Pt s Pt s Pt s Pt s ot st et e Pt P B e o B it e Bt P Bt e Pt P B b

B

s Pt e s e e e et et s s P s s et et ot s Bt it P P

1?EHORY MACYL1L 27(732)

002000
000410
173714
020000
173710

000340
177570

L

173702

173610

173710

12
36

000230

006%%0

170736

KO3
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177570

177570

1..700
173674

173634
177570

177570

; THIS TINE IS THE HLT HANOLER
10=1 ON ERROR

; SW1
:SW13=1 INHIBIT ERROR TYPEOUTS

sms.x HALT ON ERROR
GO TO TYPERR ON ERROR
$HLT:
BIT #SW10, J8SUR
BEQ 1§
1 PC, TYPE
18: INC SERTTL
B
#SW13, J4SUR
BNE 2%
MOV (SP), SHLTAD
MOVE  JSHLYAD SITEMB
SUB 82, SHLTAD
TSR PC, TYPERR
JSR PC. TYPE
RLF
28: T SR
BPL 33
HALT
38 MOVB 8-l LG
F?g 82, lSP)
B sB1 709, ¥SUR
BNE NS
MOV - ;gcms,(sm
4s: RTS
TYPERR: MOV RO, -(SP)
MOV Rl -(5P)
move  SITEMB,RO
OB
RO
ASL RO
ASL RO
MOV -(SP)
% -.,(SP)
(SP)+,
MOV (RO)+. 1S
) i&r e
JSR PC, TYPE
18: 0 P
B?‘T’ $81 708, S4SWR
BNE 118
JSR PC, TYPE
2s: 0
11§: MoV (RO)+,R1
MOV (RO), RO
MOV PC, -(SP)
ADD 8-, SP)
ADD (sP}, RO

;BELL ON ERROR?
iNO - SKIP

s COUNT neammeem NSTOF ERRORS
’%x"?ﬁvgfour IF 559

:SKIP TYPEOUTS

:GET ADDRESS OF HLT INSTRUCTION
‘SAVE THE ERROR ITEM CODE

;GO TO USER ERROR ROUTINE

;HALT ON ERROR
;SKIP IF CONTINUE
HALT ON ERROR!

PUSH RO ON STACK
PUSH R1_ON STACK
:PICKUP THE ITEM NUMBER
:FORM AN INDEX FOR THE TABLE

;PICKUP THE ERROR MESSAGE

; ERROR_MESSAGE POINTER GOES HERE
PI%%UPHEHERDRTR RDER INTER

IF NO

;GET THE DATA STRING POINTER
:GET THE DATA FORMAT POINTER
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173516
173500
173474
173446

173442

173424

(SP)+, Rl

% INSTRD, $TMPO
SWAB  $TMPO
ASR §T
BIC 8437, STMPO
MOV INSTRD, STMPI
ASR STMPI
ASR $TMP1
ASR $TMPI
ASR $TMPI
BIC #4C37,STMP1
MOV msmb §TMP2
ASR §TMP
ASR srnpa
BIC $1C3, STMP2
&R 5§

108:  TST (R1)
BNE 3
MOV (5P)+,RI

RTS
3§: JSR RO, SSPACE
4s: .WORD O
c§: MOVE  (RO)+,6%
MOVE  (RD)+,7%
MOVE  (RD)+,48
MOV (R1)+’ -(SP)
% PC,~-(5P)
8- (5P)
ADD (sP}+. (SP)
5‘% SSEU ct5P)
% IE 0 :
BR 108

;SETUP THE COLUMN FOR TYPING

;SET THE RCW FOR TYPING

; SETUP PRECHARGE FOR TYPING

TERHINRTOR"

POP STRCK INTO RI
;POP STACK INTO RO

;GO TYPE SOME SPACES

o
—t
—

;HOW MANY GOES HERE

;PICKUP NUMBER OF DIGITS TO TYPE
;PICKUP THE LEADING ZEROS FLAG
;PICKUP THE NUMBER OF SPACES
;PICKUP THE DATA

;GO TYPE AN OCTAL DIGIT
;HOW MANY DIGITS
L%ING ZERO SWITCH

o SHEHEEHEEHEHHE I HEHHEHEHHEHHEHHEH O R
:THIS IS A SMALL ROUTINE USED TO MAKE THE TYPE POINTERS POSITION INDEPENT

TYPE: MOV -(sm
% QP) (SP)
" (Pl
%g 38 (SP)

18:

;GET THE POINTER

;GET THE P
;STRIP THE RELRTIVE ADDRESS
;AND_SAVE sT FOR TYPE OUT

;GO TYPE T
;POINTER TO MESSAGE
SET&CTO RETURN

lllllllli!**liillllIi*llll!lll*i**l!**ll*l!!l***i*i******l**l!!ll*!ili!lI

sROUTINE TO TYPE SPACES ON THE TTY
sCALL:

: JSR
: or SPncEs
s RE URN HERE
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$SPACE: MOV (RO:+,2% :GET NUMBER OF smczs DESIRED
AND SET RETURN RDR
g: DEC (PC)+ : F INISHED?
; 35 :BR IF NO
- RTS RO :GO HOME
: JSR PC, TYPE
4§
BR 18
4§: .BYTE 40,0 -STORAGE FOR ONE SPRCE AND TERMINATOR

!ll*l“llill!**!*‘liﬂii*“*i!iil’l**l!*liill"llllll*iii*lillllﬂl!l!!!iiiI'l"l

:BINARY TO OCTAL (RSCII) AND TYPE
:§B20CT---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

sCALL:
: MOV NUM, - (SP) :NUMBER TO BE TYPED
: JSR RO, §820CT :CALL FOR TYPEOU
: .ggg g :N=1 }o 3 FOR mra:a OF DIGITS TO TYPE
’ ' i DWTYPE 55 nl.ﬁgomc ZEROS
z'swm%‘s‘sn mm%ncmnzes ROS
WITH PHYSICAL RDDRESS
:3=TYPE LEADING ZEROS
WITH PHYSICAL RDDRESS
:gaa_?x----smm HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST $BSOCT OR $B2016
: T MOV NUM, - (SP)
, JSR RO, $8201
:saaoxa---sma HERE FOR TYPEOUT OF A 16 BIT NUMBER
: MOV NUM, -(SP)
: JSR RO, taaom
$B820CT: MOVB  (RO)+,SOMODE+! :PICKUP THE NUMBER OF DIGITS TO TYPE
'?.3"9 (RO)+. SOFILL :GET THE ZERO FILL SWITCH
$82016: .:aa: L :SET THE ZERO FILL SWITCH
%85 oé: +1 :SET FOR SIX(B) DIGITS
$8201: MOVB 85, SOCNT :SET THE ITERATION COUNT
MOV R3,-(SP) :SAVE R3
MOV RY. -(SP) ,savs RY
MOV RS’ -(5P) :SAVE RS
n'%a ngﬁooeu,m :GET THE NUMBER OF DIGITS TO TYPE
ADD gqs,m 23';,{"“‘” (1’; Egg MAX. ALLOWED
no: waE sot'mu”cm“ :GET THE ZERO FILL SWITCH
BIC 8177776, R4
MOV 10(SP), RS s PICKUP tHE INPUT NUMBER
CLR R3 :CLEAR THE OUTPUT WORD
BIT8  #2,SOFILL :
BEQ 18 s
ST §K111
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1 779 173216

liﬁé 16
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1

1
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i

I

s
I
_13 000072
? 177770
i., 60
2s Egggéi
] 000024

&
v *
-K
>
oy g
-+
K
+ -+
K
+
4.3
k

- +
-

h”pm.—w%wmwmwpw’_

18:
2%:

3%:

4$:
c§:

bS:

8s:
SOCNT:

SOFILL:
$OMODE :
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6S

+4+4++
- WM W e
~ 202020
UTUEU\
-0
N

SgeeenT

OO0~

NO3

WO S I WS WS W WE WE W

:ROTATE ﬁss INTO "C*
:GO DO MSE
:FORM THIS DIGIT

;GET LSB OF THIS DIGIT
s TYPE Tﬁés DIGIT?

iBR_IF

;GET RID OF JUNK

: TEST FOR O

s SUPPRESS THIS 0?

:BR IF YE

DON'T SUPPRESS RNYg??E 0’sS

ISN’'T A BLANK
IT

;RES R3
;SE; THE STACK FOR RETURNING

; STORAGE FOR ASCII DIGIT

: TERMINATOR FOR TYPE ROUTINE
:0CTAL DIGIT COUNTER

:ZERO FILL SWITCH

:NUMBER OF DIGITS TO TYPE
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:ASCII MESSAGES
gmi: .ASCIZ
EMe: ASCIZ
EM3:  .ASCIZ
DHl:  .ASCII

.ASCIZ

DHe: .RSCII

-RSCIZ

/TEST PATTERN/¢15> <12

/INSTRUCTION CHANGED/<15)<12)
/BACK GROUND CHANGED/(1S) 12>

/ERROR  FRILING/<1S)<12>

/PC ADDRESS EXPECT RCV'D COL ROW PRECHARGE/¢15) 12>

/ERROR  INST EXPECT RCV'D/<1S 12>

/PC ADDRESS DATA  DATA  COL ROW PRECHARGE/¢15>¢12)

/ERROR BCKGRD EXPECT RCV'D/ <15 <12

/PC ADDRESS DATA  DATA ~ COL ROW PRECHARGE/<1S)<12)
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P11
: EIE gwuo 053517
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.ASCIZ

.RSCIZ

ASCII

.ASCIZ

: .ASCIZ

: .RSCIZ

SHLTAD, SBDADR, SGODAT, SBDDAT, STMPC, STMPL , §THPZ2, 0

N
SunwwR

L

PRSS/<15) (12)
SWITCHES FOR OPERATING MODE REFER SECTION 4.1/<1Sx <12

-4

/SE

s IE. PICKUPS OR DROPS OR BOTH THEN HIT CONTINUE/<1S><12»

/SET SWITCHES/<15)¢ ‘1e>

/TYPE “STARTING BANK™ NUMBER AND CR /<15 <12

/REFER TO SECTION 4.3.1 BEFORE CHOOSING /<1S)<12>

/STARTING BANK?/¢<15) (12}

/TYPE NUMBER OF 4K BANKS TO BE TESTED AND CR /<1S)<l12>
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.RSCIZ /% OF BANKS?/<1S) (12>

: .ASCIZ /LAST MEMORY ADDRESS IS /

.ASCIZ /PARITY ERROR DETECTED AT LOC. ~/

: .ASCIZ /IN PARITY TEST NO PARITY ERROR DECTED/<15><l2>

.ASCIZ /PARITY ERROR HAS OCCURED SO PARITY TEST HAS STARTED/<15> <12

.ASCIZ /SORRY LAST INPUT INVALID TRY AGRIN/<1S)<l2>

’ -
x.
r.
’ &
i
¥
X
r.
x

% @ PROTO: .ASCII /PROGRAM RELOCATED/¢15)¢<12)
w % .RSCIZ /RESTART ADDRESS ~/
1

PROBAK: .RSCIZ /TO PUT PROGRAM BACK TO FIRST 4K START /

et e
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0S1S0S RELOD: .ASCIZ ~/TO RESTORE LORDER START /
: .ASCIZ , PLUS RELOCARTION FRCTOR/¢1S)<l2)

.RSCIZ /LOADER RESTORED/<1S)¢l2)

.WORD O
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- ) SYMBOLS

1121 1409+#
1164 1171
1023 1063
1111 1118s
1445

1388

1318

1198 1271
917 1033
838 1154
1655

1271 1276
1274

16038
o
889 1909
1307%

8es 1906
b29% b38*

1657

1420%
1176%

1069
1433

1324

1677

1326

1270

BY7*

FO4

1180 1255 1470

11048 1388

1457

1598 leel

1595 1598 1618

725% 72b% 733%

1Se!

162l

745%

785

786%
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DCMSBB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS
;201 %.;il 923 1039 13S2* 1801
6 1 198
11131 739 1986#
723 738s 782
Bmss 409: ¥ + 742% 783%
847 9i3% 1031*% 1140% 116l* 116B% 1367*% 1369%  I444% 1§47
PC =%000007 s 4 4gS# Sob¥ Se7% S34* 539% SE3 S g92 g27 636 6;9*
b 698% 701% 706% 708% 734% 738% 740 743 746 768% 778%
78 784 788 794% 895 899 911 91S* Q18 919% Q3c* Q34* 938#%
* g;! S77 982* SB8* 992 1004* 1011% 1013% 1020% 1029 1034%  1035%
1 1092% 1098% 1104% 1106% 1ll2x 1217 1229 1235 1291% 1299 1304*
1316% 1452% 1477% 1S0S*% 1524 1S44* ]SS5% ISp7% 1S78% 1S8E¥ 16l0% lbeb* 163B#
1647% 16Y4B8*  16SB* 1667 1671% 1673% 1679% 16B3 1706% 1713 1726 1730%  1733%
1 1749% 1829
833! 180 1199 1321% 1322%
i 14 11:
¢ 324
‘
8 1067%# 141S5% 1416 1423%  143b%
1 188
1 38
é: 1016
$ 1149% 1201 1467 1571
8 ;19 ;EO* g2l 0 b34y#* b39* B4yl E4b* 650 gggi 7e7%
¥ 771 772% 1% BI3* B97% 926% q79% 981 ® 999
|002% 1008% 1017% 1042* 1089% 1091% 109S% 1118% 1119% 1125% 1203%  1204* 1%05!
lgl 1 1 1217% 1219% 1239% leM1* 1243% 1255% 1260 1267% 1 l Sg
1 1308 131 1354% 1355 1356 1357 1358 1359 1360 1361 1 1405#
Hm 1 1866% 1M67 1476%  1N78 1490 1491 1492 1493%  I49M% 149S5%  ING7
14 1 1517% ]f 1522 1529% ]1S30% 1S31% 1532 1535 1536 154 1548
1 1667% 1560 1 1569% 1577 1585 1615 1616% 1617% 1618 1622% 1625%
1 16bex 1 16bY* 1665* 1Bbb* 1669% 1670 1676 1681 1682% 168S*  1705%
1707% 1 171 1711 1717% 17¥¢ 1747% 1778 1779 1
Rl =%000001 gal * gal 554 Eho¥ B40* 2 B4 BYS¥ 649 EGE*
¥ N ] 1001 1121% 1132% 1229% 1231*% 1235% 1237% 1239 1241 1243
lgr 1 1268#% xggl 1297% 1309% 1406* 1413 1437%  1439% 1442%  |515#
i i 4 1598 | 1600 1620 1621% 1622 1623*% 1661 1681% 1686% 1702
R2 =%000002 18 * @ YB81* 483* 728% 731#% 752#% 754 757 759 370% 1g03*
‘ 1 1083 ll2o% 1573! 1 1128 1130% 1133% 1IM 1259% 126l% 1270% 1273%
| jerde lo7s  lder 107 1308 LO7y tigx fige el R, T 19D
R 00000 y Wk Wh S Gl e B o e we ol g o,
a
! 3354 gg: gﬁ 33' 1084#  1085#% 1& 1090 1120% 1128% 1126 11%9! 1131%
! 1.1.3 114 1%7 % 1579 1441% 1443 1464 1478% 1480 1482%  IMB3 1485% 1486
: 1 1503 151 1518% 1S19% 1560 1605% 1784 1794% 1808* 1810% 1B17% 1818%
! 1821% 1826% 1827*% 1828 1B838#%
R4 =%000004 # 479% 480* 483 s57 603% 608# 620 b2l* B3lx 632 634 67%
‘. &?ﬁ 960 9p2% Sh4¥ it Seb# 967% 968% 969% 970 974
! * 1001% 1071% 1072% 1073 107S% 1077% 1078% 1079% 1080% 1081% 1082%
: '1%; 1084 1272% 1280 1513 1520 1S21% 1530 1571 1589% 1590% 160O¥#* 1785
; 1787% 1788% 1789% 1790 1791 1792 1823  1B825% 1B34x 1837+
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TEST MOS MEMORY MACY!l 27(732) 22-SEP-76 14:48 PAGE 48
OCMSBB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS
X9 =%00C00S gggl 5SSk Sbl# 548 558% Q77% 978% 980% 1087% 108B* 10S0% 127S# 1276
1278% 1279% 1280* 128l 1416 1423 1436 1S14 1535* 1539 1541 1550 1552
1 136'4 1273 1575 1581 1583 1603 1786 1793% 1802% 1Bl1x 1Bl2® 1Bl4#
i815% 1Bl6* 1817 1836%
3358 337
3368 338
1327 1331 13378
114 1%% 13468
1 13528
4478
blix blox 61S® 13428
1 blYy# blb* 1347%
) 13:2: 1062* 1395
8 S19% 520 S2l1% ge3 524 CPt# 528 S30% S32% 538 529! 557 %
O SE0* 561 Shbx Sb7% 568 be7% beg% 629 63b% B37% 638
B4 % 655 656 657 B5H 7Y% B77% 678% 679 684 BB8S* 6E86%
* ?2 ?33 £Sh% 2972 £39 711% 712% 713% 714% 715% 740% 741%
e * ¥ 745 746% 747% 748 771% 781% ;gg* 784% ¥
lml 1015% 1016#% .17*l 19“: lg"ll?: 1'!25: lﬁ: l?gg: 119'1: 11 : 1?%: i?ﬁﬁ:
1 lgéé: 1202% lggg* 1333 1205 lgg: 1302 1303 1304 1421%  143S5%  [463%
1464% 146 1470% IN71%  1472%  1496% 1497 1498 1501% 1503 1504 1511 1512%
lzéaz 1514% 1S24% 1S2S% 1526 1597% 1600 1603 1604 1605 1606 1609% 1615S%
1 1 1bc4* | 1644 1654% 16S7% 1660* l6bl® 1667% 166B* 1669 1683%
igsgl 1 195& 1 I;gg 1713* 1713%  1714% 1715% 1716% 1726% 1;8;* 17Sgi
1732% 1784% 178S% 1786* 179 1801% 1803% 1804* 1805% 1806b* 1807% 1BUS9%
181 1 1837 1838 1839%
SRO lﬂ 8 569 bEbE 653#% 760% 777% oY% Q31% J0ONO0* 1047%  1364%  I401%  1456%
4178
4168
4198 1353#%
39 1o
3398 1 1118 1136 1408%  1419%
N 3408  INS1% |
3418 1IN 1492% 1569
3398 1295% |
1221% 1223% 1300%
= K. # 8 1110 1159 1169 1221 1319 1324 1365 1450 1636 1642 1650
s
s -1
= gg
= $ 364
s ]
= $ 1
= ]
- .
z %
= % 357
> ¥ 450 163
= 2 1
- E




- — - ——

JO4

TEST MOS MEMORY MRCY1l 27(732) 22-SEP-76 14:48 PAGZ 43
DCNSBB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS

12 = s 1159 1169 1365
15 = g:gl 1642
14 = 3428
S = 3418
= 3b4s
SH3 = 3638
H ]
s ]
s ]
= ]
s 3578
TVE= 399%
T 15990 1522% 1523% 1531 1593#% 1594 1595 1599
gl 677
) b7S
T 9% 1066* 13918 IM07 1425% 1438 1442
T % B854 998% 1006 1015
-
TR i
T 8 1207% 1267 1475% 1479 1515
T T g 1152% 1165% 1172% 1175% 1179% 1272 1474 1475 1539 1542 1573 1576
TYPE [ 701 706 708 738 768 778 794 915 919 932
982 988 1004 1011 1013 1020 1035 1048 1092 1098 1104
itq i . 1638 1648 1671 1673 1673 17268 1749 1829
1 1S54% 1S6b* 1577% 1585 1906
} # ]S52% 1S5BY4* 157S% 1583 1906
1008 1017 1042 1095 1717 17788

28 35522
:

1
17818
. 6368
779 g:gl 916 933 1012 1021 1049 1105 1649 1672
| } 1354 1395s
1 4 19478
1449%
1 1451 14548
BiNs 1245% 1607 1653%
5 |
1 : HO*
8
] lgggi 1563% 1S6S* 1S76% 1584* 1906
1 1 1567 1578 1586 16358
i;: 1644%  1BYS 1646% 1906
8 123&: 1662
: ;I S70% 651 750 775 917% 921 99 1033* 1037 1045 1399 1454
gQSl
118
Bl

c
b4 6b0s 925 1041
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650% 6bls 923 958 1039 1081 1071
Si0s 530
1783' i831: iggg' 1790% 1819%  |B4SH
: 1182%  J449=x
8
s 918 1034
b4b#

17428

1§§;' 1688% 1689% 1690% 1906

1691% 1692%  1693% 16S4*  1695%  163bx 1906
1697% 1698% 1699% 1700% 1906

R T

1730
1779% 1781% 1791 1795 18444
s 4488 Yec# 480 4924 S40# 567 628 637 741 744 747 782
17 2 Qle 978 1030 1088 1219 1231 1237 1525 1668 1684 1718
.RECD 001774 6738 338 343
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DCMSBB.PLI
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TEST MOS MEMORY MACY1l 27(732) 22-SEP-76 14:48 PAGE 54
REFERENCE TRBLE -- PERMANENT SYMBOL

DCMSBB.P11 CROSS S
RDD 480 525 S67 628 631 637 640 B4l 697 741 744 747 782 785 789
912 975 978 9% 997 1003 1607 1016 1030 10S¢ 1085 1033 llsg llg4
l l 1219 1231 1237 1273 1321 1326 1346 1439 1440 1471 14 14 1501
i { {;gg }5?? 1609 1617 1654 1668 1669 1684 1685 1686 1714 1718 1727
71 714 931 1664 1665 1666 1803 1804 1805 1806 1877 1809
687 1689 1692 1693 1694 1695 1698 1699
1
% b 600 705 1111 1170 1197 1227 1277 1301 13%6 1417 1468 1481 1484 1487
i 1533 1540 1551 1563 1574 1582 1536 1619 1637 1641 1796 1800 1824
1
ggz l 114 1338 1489
I 711 993 1193 1195 1202 1223 1269 1274 1322 1466 1521
l 1S 1554 1616 1624 1690 1636 1700 1792 1802 1821
g{? g 1198 1204 1205 1206 1279 1530 1531 1625 1826 1827
1 116 1196 1276 1319 1324 1365 1450 1595 1618 1636 1642 1655 1677

imss =

1330 1351
1
BHY ggg 972 991 99y 1069 1160 i!63 1282 1320 1323 1325
136 1 1 1 1546 186l 1672 1591 1843 1656 1678 1703 1822
EL 676 i 76 930 1038 104k 1400 1455 1851 1798 1820
: 710 716 765 796 1023 1138 1167 1174 1178 1233
128 1 1317 1; 1335 1 1 1418 1473 1527 1546 1558 1570 1580 1601
. 17¢ 1 i 1 181 1835
cl.s : 1 39 b 674 7 749 753 755 756 777 893 897 913 935
: i 5 108 |1 1Jus 119 1160 1164 1166 1168 1171 1172 1177 1181 1
- i 1369 1401 410 1441 1486 1794
CHP - 7g g 1073 1136 1142 1281 1329 1337 1339 1350 1467 1480
14€ 15 1468 14 1 1S3 1539 1548 1550 1560 1562 1571 1573  iSBl
i 1 f 3 itus 1444
6 ? 744
1
T §17 1109 1b
!o 1 1949 1640 19§ 1834
NP Y 790 1022 1141 1332 1370 1432 1433 1445 1457
SR ggg %1 706 708 738 768 772 778 784 915 918
: 940 943 982 985 988 1004 1008 1011 1013 1017
1 1 1 1 ; 1249 1082 1095 1098 1108 1106 1112 129l 1316 1
i { 1 156 1578 1586 1638 1ed7 16M8 1671 1673 1679 1707 1717 1730
MOV 467 468 479 481 482 483 519 520 52y 0 557 558
&é 566 564 571 572 573 574 575 576 77 578 79
587 588 g9 32 603 608 609 610 11 612 13
o BoE S o2 208 omomom R K
% 746 ?53 T52 754 757 758 759 760 770 771 781 783 784




TEST MOS MEMORY MACY!l 27(732) 22-SEP-76 14:48 PAGE S5
REFERENCE TASLE -- PER“ANENT SYMBOLS

DCMSBB.PII CROSS
786 7687 788 801 211 817 923 324 923 337 M™e 46 ™7 348 949
pi=i 9

B % 8 & 8 % 4 2 @ 82 82 B R
i?7 1?53 l?ga il 11494 1151 1152 11 11 11 ll;g i i1 il iiiﬁ
11 1194 1199 1201 1203 1207 1208 1217 122l l12e9 1235  1e39 la4l 1%33 1255
1 1259 1258 1267 1268 1270 1271 1272 1275 1280 1295 1297 1302 1 1306
1 i 131 141 1392 1343 13W4 1347 1348 1349 1352  I13SH 1385 13%6 1357
1 1359 1360 1361 1362 1364 1405 1406 1407 1408 1409 1412 1413 1416 1419
14 14;6 14;% M 1425 1435 1436 1437 1438 144l 1442 1443 1463  146M 1465
1 14 14 14 1475 1476 1478 1479 1490 1491 1492 1493 14 14 1496
1 1?33 1504 1511 iS¢ 1513 1514 1515  1S16 1517 1518 1520 1522  1SeY 15;9

l 1541 ISH2 1543 155¢ 1553 199 1557 1564 1565 1566 1569 1575 1576 1S
i izzg i 1597 15 1600 1603 1604 1605 1606 1615 1620 162l 1623 1644
) 1667 16 1676 1681 1682 1683 1687 1891 1697 1704 17 1712

1713 17 1726 1729 1742 1784 1785 1786 1793 1801 1817 1836 1837 1838 8
77 699 1645 1653 1662 1709 1710 1711 1778 1779 1781 1782 1783

i l 1791 1828
1 1402 1403 1404 1422 1426 1427 1428 1429 1430 1431

596 364 965 966 367 %8 - 969 1077 1078 1079 1080 1081

St B
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=1
20
5
R
e e
am
el

o
fay—
5
Jun
——
=1
oo
b
=1
OO

895 899 1505 1610 1626 1658 1706 1733 1747 1840
091 1125 1132 1261 1309 1414

L0
o
wn
JO
—
o
8
q

HEosae Fges 2
T & KR R ISl
SP2E0RN T4
SRRIARE £3
SR53z §
g3t mBg
T =
SE 3

b42 651 684 B3s 750 »° 764 775 921 929 971 990 1037
399 1702 1797 1823

o, 1
‘pecls i 1874 1930 18 1339 9% iae 1927 193 1946 1954 1957 1965
E%S 1 1 1 3% 58?? 38?3 2023 ensa
I 1 1 1 773 ™™y 14 1S 817 B8 927 98 98 @7 |
1 1§1§ B8 B3 Al BE 8% BB 518 (78 861 188 1893 1end 1339
1 1811 1912 1913 1914  19i8
"EQUIV y 7 357 388 353 360  3B]  3/2  33W3 W4 W5 3b
| agg ;¥ 3\ ¥ ¥ O® ¥ B
W8 42 491 ee2 718 737 803 856

BAGE

TIT

89l 802 1846

717 808 809 810 8ll Bl2 813 816 819 820 82l Be22

826 832 833 887
841 B42 847 851 852 853 854 855 l
1708 1731 1906 2032
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