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RBSTRACT

*smwm A i

wcrxcm. 032120%"'“
NE CLOCK EACH HAVE rtm OlN

9 MTCHDOG

REQUIREMENTS
EQUIPMENT .
POP-11/40 ONLY WITH WATCH DOG TIMER

POP-11/20 MAY BE USED, HOMEVER IT WILL NOT EXERCISE THE RESTRRT
LOGIC PORTION AND THEREFORE WILL FRIL THOSE FUNCTIONS.

STORAGE

PROGRAM STORAGE

THIS PROGRAM LCADS IN 4K OF MEMORY

LOAPING PROCEDURE

METHOD
MISINWFMTWISLMLEIMTIGM

RBSOLUTE LORDER START RDDRESS #S00
4

¥
3

117

187

LOAD ADDRESS OF ABS LOADER INTO SWITCHES
DEPRESS "LORD ADORESS™ KEY ON CONSOLE
DEPRESS “STRART" KEY ON CONSOLE

BERRRR %
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N.

4.1

4.2

STARTING PROCEDURE

A. SET SWITCH REGISTER TO 000200
B. DEPRESS "LORD RDDRESS™ KEY

C. DEPRESS START

TE ORI AT 1D QUSRI IO B9 O O
ARG R sk g T R

CONTROL SWITCH SETTINGS
SR!.S HALT ON ERROR

@ w (I'l TEST OR ERROR)
9!11 NHIBIT ITERARTIONS

STARTING RDDRESSES
RDDRESSES COMMENT
000200 NORMAL START
WITH 200 LEFT IN THE SWITCHES THE

ONGE WD RGBREVIATED INSTRLCTIONS

nT: mom%q srr:"rtwgzc THE
e[RRI
> FOR DYNAMIC SWITCH SETTINGS.
MONITOR RELORD TAPE FOR RETYPING OF INSTRUCTIONS

e, Prociee BESIPES 1115 TARING
mm 1% OR W RAND USE
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ig 8. OPERATING PROCEDURE

ié STARTING FROM 200 CAUSES THE FOLLOWING TYPE OUT,

1 MRINDEC-11-DBGAA-R-D

igé DYNARMIC SWITCH SETTINGS

iﬂ §15 HALT oug

ig 13 f&ﬁl* PRINTWT

ig SRII ?mﬂlﬁmm IMS

3 T & R Rl et

l‘é N, ron gg WITH THYER?EST NUMBER

i:g o,P,S,N?

; R T T SIS R SR,
148 THIS D!WSTIC TYPE 'y DEFRULT TO SET UP PRRAME

}g TYPE ®S® TO SELECT PMTERS

ig %xm&wmmmmmmcmm
1

154 IF MTEROMMGE!NTFESTRIMISTYPEDM
i?ﬁ MONITOR WILL REJECT THE CHARACTER AND RETYPE THE S

i e B POSE LS Sl R
80

i B hE TS T T PRAERS
e

168

i TR S BT e
i - STDIE

i e

1 RTMY NG THE *S'ELECTION SEQUENCE R CONTROL C MAY BE
dﬁmmﬂ WILL ASK AGRIN *D,P,S,N?"

L ——
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~83BIRRZBRBIS !

$a b e e et Pt Pt s e
N NEWn—-C

P ——

“TEST NUMBER: 1"
HERE THE MITM IS ASKING ron THE NUMBER “Y;EE TEST

(ISt TEST I e GUAlN. " Tie obERaTom nay 17
WIS B SCltieh 1 e CIslig; iegies o i n‘o‘e‘gi"‘f‘m

b e

*BASE ADDRESS:
THIS IS THE BASE anonsss FOR n: umcu 00G m:n AND ASSOCIATED
LINE ocx BY TYPING THE S: CLKCSR, WDCSR
m&-: T ARE GENERATED AUTOMA cauv EG. |1 , 172904, 1724908
RE IVELY

TYPING <CR> WILL GENERATE THE DEFAULT PARAMETERS. 172400, 172404, 172406
*VECTOR ADDRESS: 300"
mmrwgcnmhamo; 300 AT THE
& VECTOR aooaf: : CLKIV cuus
c‘r'i" WDIS GENERATED AUTOMATICALLY EG. 300, 302, 304
TYPING ¢ >ummmn£oerurmmaoo 302, au-c 306
“WD PRIORITY LEVEL: 6"

rRCToRY ulked Y0 LeVeL © Gy TvoING THE one FRIGRTTY L ..évn

%?IMSYIC WILL RESPOND HITH smoas IN THE

TYPING <CR> WILL SET UP THE DEFAULT VALLE 6.
“TIMEOUT VALUE IN MILLISECS + TOLERANCE : 140"
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B R A N R R R SRR N B RS §

e e - - ma

(OR 5 r WAT ooc TIME OUT VALUE. THAT IS
m'.? IT "Lg& mn vmfi THE WATCH DOG RELAY
WILL FALL causxm msrm

P, D o] L, e I W i, e
R e B, T
TYPII'C "S'ELECT Y RUIIIM THE

S B R e TR R S
0 o e P S 5 R

&*‘Ei&“’“’ W sn UP THE DEFAULT VALUE i40 (MILLISECONDS IN
NOTE!L: CIMAL Y mcnous WILL CAUSE
ERRORS, THE LGEHIUSL; %cénm "1

S TR L 8 .

"TRIGER VALUE IN MILLISECS (Sx OF TIMOUT VALLE): 7*
TRIGGER (OR TR ) IS THE WATCH DOG'S TOO SOON_(OR TNSN WIJ.E
R T TSI R PR, PR
CAUSE INTERRUPT (l me.i
TR R MR ﬁ%%m 2
tm’ﬁa" RAINE T pro-

W!mlmrom

I-? FR L s;v%:?} %‘l’ - 1§EL RIIE&
£l

TYP{M (CR> WILL SET UP THE DEFRULT VALUE 7 (MILLISECONDS IN
DECIMAL )

NOTEL: TYPE DECIMAL NUMBERS ONLY, FRMTIMS WILL CAUSE
ERRORS; THE LOWEST ACCEPTABLE NUMBER IS'1
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THE H STV‘I. THITHI BE ACCEPTED IS 10000 MILL-
i 108 TR

OGRM (DO NOT USE COI‘HRS) THI NUMBER
gHO&D NEVER I-KWE TO E USED RS TRIGER VALUE WILL NOT EXCEED
“CLOCK FREQ IN HZ2: 1000"

THI?&Y THE MTCH DOG’ M%CLOCK FREWY PRECUT 105 Tgo 200

S ARE 50, 6O,
HZ. uc om n«m SPECIFIED rnsmlss tuu. GENERATE AN
ERROR WITHIN THE PROGRAM.

TYPING <CR> WILL SET UP THE DEFRULT VALUE 1000
“RESTART ADDRESS: 173776"

é&m 'é 1[& ﬁ%mr%%m ........ IT Ig IECESSR?Y& THAT
m(f‘l'ED NT lﬂTDOG TIMER VH.IDRO .

SHOULD THE ABOVE NUMBER BE IN CONFLICT WITH ANY VALID R H
m% Wym 173000 TO 173776 AND STRAP THE
“SET SWITCHES™

HERE THE MONITOR RSKS FOR THE CONSOLE SWITCH SETTINGS

SRIS HALT ou ERROR

gﬁ ?‘@ NTUJT

lf%'é TI‘E SWITCH REGISTER WITH THE APPROPRIATE FUNCTION AND

PROGRAM AND/OR OPERATOR ACTION

THE TYPICAL APPROACH SHOULD BE

1. SET SRIS - HALT ON ERROR WHEN AN ERROR HALT OCCURS.

2. CLEAR SRIS

3. SET SR1Y4 AND DEPRESS “CONTINUE™ ON CONSOLE. PROGRAM WILL
SCOPE ON ERROR.

4. IF ERROR IS REPETITIVE SET SR13 AND SCOPE ERROR
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-MRIN. MACY1ll 27(732) 15-0CT-76 11:28 PAGE 9
DBGAAA.P1!

BRRELL s b gt Al aluE + £ g SR Er it

L —

6.2

S.° SET SRll IF THE TE?T IS FRILING ON A PARTICULAR PRSS I.E.
TOR_TO A_POINT IN THE LISTING
oBCLPENTED. " Fn UsiNG i FRINTS WO The
FLOHS TI'E BE TRACED TO ITS

RT MY TIFE DURING THE INITIALIZATION OR TESTING THE OPERATOR

TYPE TROL WILL BE RETURNED TO THE MNITOR
A ..oi%e R T S5 e okl

MTNDRESS IS 200. IF MISMSSISLEFTINTEECMSOLE

2‘“ °*§ i IF THE B ST RRR: 2Emoen e e bt i e

ERRORS
TYPICALLY ERROR REPORTS TAKE THE. FOLLOWING FORMAT.
ERROR PC 002776 :
ICATE E NG THE TESTS AN ERROR STATE IﬂS
EC% ?S MED xicgomm 002776 AND TEST 3
R TYPICAL APPRORCH MIGHT BE; TYPE CONTROL C, RESULTS
P,S,N? N

b s 2

IN RESPONSE TO SWITCHES SET THE FOLLOWING

SR15=0 ﬁtw ERROR
‘lzl

IF THE moa IS REPEATABLE SET SR13 INHWIBIT PRINT AND START
0 uc. REFER TO LISTING FOR THE COMMENTS RSSOCIATED

“’“Z"::T% TR BT L L T
PRI“ILY U.E T0 TIN xm mTERIST ICS WITHIN THE

St BHE MR, mﬁg&lﬂr -
h‘?‘g‘f san GI 533?“ I§exmn£ "‘Eo%fbcx

S35 3 0

ERROR RECOVERY
PROGRAM CAN BE RESTARTED AT ANY TIME BY LOAD ADDRESS 200 AND
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RESTRICTIONS
STARTING RESTRICTIONS

A. DISCONNECT THE USERS CARBLE AND INSTFLL THE JUMFER PLUG
THAT WAS SUPPLIED WITH THE WATCH DOG TIMER.

B. STRAP THE RESTART ADDRESS TO AN UNUSED R.0.M. ADDRESS
PREFERABLY 173776. SHOULD THIS RDDRESS BE USED, CHOOSE ANY
OTHER RDDRESS BETWEEN 173000 TO 173776 AND LOAD THIS WHEN
“S"ELECTING PARAMETERS.

C. SHOULD THE JUMPER PLUG BE UNAVAILABLE;
JUMPER THE FOLLOWING:

(=]

W~

, THRU R SWITCH (RESTART SWITCH)

Z2Z2ZIZIZTZZIZ
P e ) 00 e O

Uy -0
Bt 9 8 g et b B e

VUVUVVVVOU
ot o B el B
St =
00000 =)
TUTVUVVVUD
ZZZZZIZZZ
Pt Pt Pt e
£on

L]

ALL OF THESE J MUST BE IN PRIOR TO RUNNING ANY OF THE FEED
gy Lo0p ThelS” e B ol sEGUIRED 1F gLy T Line CLock
DETRILED INFORMATION.

MISCELLANEOUS

A. gfsl:cma USERS CABLE AND INSERT JUMPER PLUG - SEE SECTION
B. H "éSTImeT T0 RUN THE Plégﬁ CLOCK PORT

*ou BEFORE ATTEMP-
0 RUN THE WATCH DOG ON; IN PARTICULAR THE MNCLK
E?TRS&M&I&IDOGTIHINGISMWTI\EPRESEMEWM
CLOCK (MNCLK).

C. LINE CLOCK RCCURACY TESTS AT BEST ARE CLOSE APPROXIMATIONS
PRECISION MEASUREMENT IS BEYOND THE SCOPE OF THIS DIAGNOSTIC.
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9.

PROGRAM DESCRIPTION

THE PROGRAM CONSISTS OF A SERIES OF SMALL TESTS THAT CHECK EACH OF
THE INDIVIDUAL FUNCTIONS AND CHARACTERISTICS OF THE WATCH DOG
TIMER AND ASSOCIATED LINE CLOCK.

TEST NRME DESCRIPTION

TEST 1 TEST THAT START C INE CLOCK

(EfNE CLOCK) INTERRUPT EE?RS >

TEST 2 TEST THAT CLOCK INTERRUPTS TO

(LINE CLOCK) CORRECT VECTOR RDDRESS

TEST 3 TEST THAT CLOCK INTERRUPT PUSHES

(LINE CLOCK) CONDITION CODES AND PROGRAM
COUNTER ONTO STRCK

TEST 4 TEST TlﬂT RESET SETS CLOCK FLAG

(LINE CLOCK) (TICK

TEST § TEST LINE CLOCK REPERTABILITY TO

(LINE CLOCK) SURE THAT OVER TWO

MAKE VER EQUAL
PERIODS OF TIME THE LINE CLOCK PUTS
out SAME NUMBER OF PULSES.

TEST & TEST LINE CLOCK REPEATABILITY WITH
(LINE CLOCK) INTERRUPT

TEST 7 Llli CLOCK ACCURACY TEST

(LINE CLOCK) (CLOCK CAPABLE OF MEASURING TIME

IN SECONDS IS REQUIPED)
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TEST 10

MO1

MAINTENANCE CLOCK BIT TEST (MNCLK)

(LINE CLOCK/WD TIMER)

IE?!EE%LOCK/HD TIMER) (CL&KQSWEE f‘lEﬂSlRING TIME

12
)

ES
WD

ES
WD

TES
WD

- =

L ]

)

14
)

—_— - =
—
w

L

TEST 1S
(WDT)
TEST 16
(WDT)

TEST 17
(WDT)

IN SECONDS IS REQUIRED)

TEST THAT CHECKS BITS; READ/WRITE
ABILITY OF WD DATA (WADAT)

TEST THAT CHECKS TOO SOON (TOOSN)
BIT; RERD/SET RBILITY OF WDCSR

TEST TMT CPECKSE’&TS WD INTERRUPT
ENABLE ( REQUEST

(EXTREQ), AND b ENABLE “(WDENAB);
READ/KRITE ABILITY OF WDCSR

TEST TMT MTCH DOG NTERR!.PTS T0
CORRECT VECTOR ADD
TOOSN BIT IS SET BY "lPDRTING" T00
FRAST (TOO SOON)

TEST THAT CHECKS THE I.PDRTE SEQUENCE
IN REVERSE DOES NOT CAUSE AN ACT-
UAL 'UPDATE’

TEST THAT CHECKS WD RELAY IS PICKED

Tl e S

T0 DETERHII'£ ACTURL TIME OUT VALUE
+ OR - | MSEC. SEE SECTION 5.1

NOTE: _IT IS _IMPORTANT THAT TIMEOUT
BE SELECTED TO PASS THIS TEST WITH
R VALUE JUST OVER THE PRECUT VALUE
OF “TIMEOUT"”.
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TEST 20
(WD)

TEST 2l
(FEEDBACK LCOP)

TEST _THAT CHECKS TOOSN BIT NOT

SET I T ME SPECIFIED BY TRIGER.,
s R0, e
SR, -

NOTE: IT IS IMPORTANT THAT TRIGER
BE SELECTED TO PRSS THIS TEST WITH
A_VALUE JUST OVER THE PRECUT VALUE
OF "TRIGGER™

TEST TMT CI'ECKS REHOTE SENSE LOGIC.

?T IS sETg:R T TlE %V?CE

IS 0 mcoumuw FOR THIS
TEST ano RESTART SS SHALL
BE DETERMINED PRIOR TO RUNNING
THIS TEST.
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10‘

11.

12.

rgsr 22 v
(FEED BACK LOOF)

TEST 23
(FEED BRCK LOOP)

TEST &4
(END OF FEEDBARCK LOOP)

3
RN

T
(RESTART TEST)

ST
IEPO %smm TEST)

LISTING

FLOW CHART (DFLOW.LST)

TIMING DIRGRAM (WDTIME.LST)

TEST THAT EXTREQ B AND
THAT INT R&P Gi'ésﬂ?
RELAY DROPS (

TEST THAT CI(S THE WD TRIGGER

THE TRANSISTOR, s %E%“%Sc“‘“
ECTLY AND NOT SHORTED

R R L

m}roa i"% STMT TEST

PROGRAM
FIRST SECTION

IW! ITELY.

ST_THAT CT_RESTART ADDRESS

I AND RESTART LOGIC

is TIONING

o HT 0l-¢1!.“'r CPU BEFORE PROCEED-

,;s o Bl st

fcromm
CR ES CR CR

MI oa
(CWTINE

TYPES N0
T&com SECTION
¢ OS@PROGRM I.HfgSS tC
{a THE PROGRAM WILL TEST

Ction xmmuxmv
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D3GRA.P1L

| .
| 1

%

%?
|

1

| g
| 5%
| 8
.
|
| oz
‘ 000000 .=0
| : 3
o o
| MR -11
| w‘ﬁ %' 'o' 16 91 .Swé'%.'" CORP.
A xu? N sT. . 01
; MAINTAINER: DI fcs
4 . AUTHOR: G. BRISLEY
; HALT s TRAP IF ADDRESS
‘ T :LINES
, % 2 5\‘&0 POINTS TO HALT
| }% X2 | s TRAP PC POINTS TO HALT
| 14 v : TRAP NTS T
| 14 S : PC POINTS TO HALT

e o m——
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D02

;TRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
} TRAP PC POINTS TO HALT
}TRAP PC POINTS T0 HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
'TRAP PC POINTS TC HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
:TRAP PC POINTS TO HALT
' TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
gram PC POINTS TO HALT
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EO2

;TRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO WALT
}TRAP PC POINTS TO HALT
HTRAP PC POINTS TO HALT
gmm PC POINTS TO HALT
;TRAP PC POINTS TO HALT
{TRAP PC POINTS T0 HALT
:TRAP PC POINTS TO HALT
{TRAP PC POINTS T0 HALT
:TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
mnp PC POINTS TO HALT
i TRAP PC POINTS TO HALT
! TRAP PC POINTS TO HALT
{TRAP PC POINTS TO HALT
}TRAP PC POINTS TO WALT
' TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
sTRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
{TRAP PC POINTS TO HALT
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St Pt Pt P P P
n
"
P

i

-4-4?
=8

[eoaleoloalonlonloaloalonlonloatunlonloalenlun]ss]
%Ho-n-n—o-n-o:o-o—mm
]

7

HERE=0
;REGISTER

RO=20
1o
=

&

INITIONS

2 PRIORITY LEVEL

FO2

;TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
TRAP PC POINTS TO HALT

; SCOPE LOOP TRAP

; STACK POINTER
; PROGRAM COUNTER

; PROCESSOR STARTUS
EHI TCH REGISTER
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GO2

LEVEL?=340

}lenoonsssss
i
T 2177;325

;MISC DEFINITIONS

8r=15
LF=12

;EMT DEFINITIONS

ERROR :TRAPS TO T.ERROR
SAVRG :TRAPS TO T.SAVRG
RSTRG :T T0 T.RSTRG
ACCEPTO s TRAPS T0 T.RCCEPT?
KEY.TO0.RO :TRAPS TO T.KEY.TO.RO
:TRAP INITILIZATION
.10T,LEVEL? s TTY OUTPUT TRAP,LEVEL 7
PFRIL,LEVEL? :POMER FRIL TRAP
EMTDECODER, LEVEL? :EMT DECODER TRAP,LEVEL 7
SCOPEC, LEVEL? ;SCOPE TRAP
J8BEGIN :G0 TO BEGINNING OF PROGRAM
GIN, SP : STACK POINTER
:EEV§L9,PS Egs}og?rv LEVEL
e sACT
AULT 5?“ TNEEFRULT PARAMETERS
S8MON13

EEEELEEF LT

oy

; TEST FOR FAST START
;BRANCH IF FAST START

e ; ONCE

e

;USE PREVIOUS PARAMETERS
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 CLOCK on ;DEFINITIONS
t?cx:g&??"
CLKEN=BITE
T;IﬂTCH DOG CSR XXX4
Sl
;'-l

Y=8 *l

X=BITO

:WATCH DOG DATA XXX
mcuz:gx?a
WD2=BIT2

;WRATCH DOG VECTOR AND DEVICE ADDRESSES

;MATCH DOG ADDRESSES

=

Iv: ; CLKIV
OFLTAD: 178400 :CLKCSR
1 ;s VO
igﬁ ! WOOAT
Encnu.t;rq%?c. w}z@;ﬁ
{fm §cL

O
—
o

: 2V, ;SCHMIDT TRI TINE
&Egggs. sRELAY PICK %‘Iﬁ
FIRST.T
REAL TIME OF 2 SEC. USING MNCLK
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DBGRAR.P11
1 anou
1 TRIGER:
1 CLOCKF:
899 1 DECNUM: 0
g 2 Qe
| XCNT:
# 1 IOBOSE: 0
0N 131 WDIBRS: O
S0S 001312 OCTRP: g& VE RESTART RADDRESS PE
% 001314 T: ee. I TOR SATURATE TIME
001316 SEC1: -1000. RALUE
308 %l SECS: -S5000. ;
309 | SEC10: -wooo. :
910 00132 %I(T. S000. ;DEFAULT VALUE-MNCLK TIME=S SEC.
S11 001326 e: 0O
Gls mxg BUFFl: O
gi‘i 001 ROMADD: 173776 ;DEFAULT RESTART ADDRESS
S1S
Q16
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W D LINE CLOCK BIT TESTS

177500
177466

# Egill**ﬁl*ill'*ll*l"ll**l!I"l"ll*ll!l"l!l*l!!*!ill!!il!l!ll!llllllli

1 D LINE CLOCK BIT TESTS
?ggtl!!!;ES;E!I'!!!!lllll!!liilllI!!l!lllllﬂlllllll!lli!!li!iillll
MOV #10, ICOUNT s ITERATION COUNT
MOV $1 ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
i MOV #SCP1,RETURN  ;SCOPE LOOP RETURN ADRS
Tgsr THAT START CLEARS LINE CLOCK INTERRUPT ENABLE BIT
LKTEST: 8 $CLKEN, 9CLKCSR
44 smucu g ERROR CONDITI
oa 0CK INTERRUPTS sma:.: NOT CLEARED BY START
<TEST THAT START SETS cLbcx 18k
LKl:  tsTB ac+hxcsn
) gmncu &.ocx WMWT BY START
e <TEST THAT ckggn TICK um. SET AFTER SUFFICIENT PERIOD OF TIME
LK2R: TSTB  SCLKCSR :1S CLOCK TICK SET
BM LK3

I RO
i BT i on e
TEST THAT mrsmm ENBLE BIT MR

LK3: %ﬁm

BPL

B;%"g "‘&%Pgsn M& TICK Tmmrm.z
TION

o~ G0 e T o %; L
e g -
g &%gucm :m C ¥ AND ssr INTERRUPT ENRBLE
i .EL'E S ?mncui Nosmongomgn
agla acu<csn SWAIT FOR CLOCK TICK
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DBGRAR.PLI T2 NTERRUPT ENRBLE T

§ BRI R R R R R R R
EST 2 INTERRUPT ENRBLE TEST

ITION

WT NOT cmssﬁm CLOCK
u.xs 1, (SP) :LORD RETURN ARDDRESS
VEL?,PS RESTORE PROC STATUS

) o) e
-

L)
ﬁﬂ‘

—

176110

E68
xR

8
3
§E§§§!

1€
: LKS.1:

3
Sk : C R B AR TP EPER PR BRI IR AR PSP R B R L E R L PRSP P AE R AT R I L P DL EEF RS R FF 2 EFPE
967 1 60%409 tsta:  SCOPE
968 (001E 12767 000010 QJ1illY MOV #10, ICOUNT s ITERATION COUNT
969 001540 012767 000002 010764 MOV 82, ERTSTN :SAVE TEST & FOR ERROR REPCRT
970 00I1546 012767 001SS4 011104 MOV sstPe, aenm :SCOPE LOOP RETURN ADRS
% 001554 SCP2:
973 TEST THAT qfocx INTERRUPTS TO CORRECT VECTOR ADDRESS
974 00ISSY 016777 177476 177414 LKS: kov JCLKIS
975 001562 gxs 7 177514 176206 MOV LESSl 'PS sSET Pnoces?oa PRIORITY LESS THAN LINE CLOCK
sg; 001570 Ol 001630 177376 MOV SLKSB JCLKIV  ;SET UP VECTOR RETURN POINTER
977 001 00S077 177402 CLR JCLKC
egg %x 1 177376 1ST8 ac:.xcsn
G 1 1 BPL :SYNC CLOCK
980 001610 01 000100 177366 MOV nﬁm ,3CLKCSR  ;ENABLE INTERRUPT AND CLEAR CLOCK TICK
8 0oles KSR: TG
983 001622 001 Lxsn sWAIT FOR INTERRUPT
% {g u&ig ;ﬁm b m ERRUPT FRILED TO OCCUR
1 16 7734%2 177 LKSB: MOV CLK v nssrons TRAPCATCHER
& 16 000000 177338 MOV &0 %E'Lx‘i%
988 % 177334 1518
30 ool
93] 001k
z 2
555
e4g
996
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LO2

CHECK CORRECT COND. CODES AND PROGRRH COUNTER ON STACK
3 IHHEEE I I IS0 3003000 03 0

=

£

88
b

s TEST

3 CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STACK

!**'I!**!!****!l*i!i*i*il*ili!l*I"ll'i!illill!llllil!iliiliiill!ii

tsta:

SCP3:

LKb:

LKBA

LKb.1:

SCOPE
MOV #10, ICOUNT s ITERATION COUNT

MOV 83, ERTSTN :SAVE TEST # FOR ERROR REPCRT
MOV #SLP3,RETURN  :SCOPE LOOP RETURN ADRS

- TEST THAT c%ocx INTERRUPT PUSHES COND. CODES AND PROGRAM COUNTER ONTO STACK
fov WOPRT, dCLKIS

CLR KC

TSTB  JCLKCSR

BPL o ™Y s SYNC CLOCK

MOV l%é&ﬂ,ﬂCLKIV sSET UP VECTOR RETURN

MOV LESS1 ' PS :SET PROC. PRIORITY
MOV #100,0CLKCSR  ;SET ENABLE BIT
SCC :SET ALL COND. CODES
WAIT WAIT FOR INTERRUPT
MOV CLKIS, JCLKIV nrsmnz CLKIV
MOV #0, 3CLKIS
MOV sLEVEL7,PS Resrone PRCC. STATUS
MOV (SP) , 9BUFF ;gg
MOV 2(5P), 3 2
L .%sn,a v s BRANCH IF NO CONDITION
B g R Rt
iﬁ LéSSl, 2

Q .44 snmcu IF NO ERROR CONDITION
ERROR PUSHED ONTO STACK

8LKG. 1, (SP) Lono RETURN ADDRESS
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DBGRRA.P11 ™ RESET TEST

P p—

;!!II!!I*!!!iill*il*i!!l*illl!!il!!ii!!!i*i!*!*!l*i***lliillii*l

033

034 STEST 4 RESET TEST

1038 -!l!!i!!!i!l!ill!l!illl!!!!*iiiliii!*!lli!!*llll!l!lllfiii*!il*i
1 %gggz ow;g tsT4:  SCOPE

1 ¥ 012767 000010 010562 MOV 10, ICOUNT s ITERATION COUNT

1 002072 0le767 000004 010432 MOV &4, ERTSTN :SAVE TEST & FOR ERROR REPCRT
1039 002100 012767 002106 010552 MOV s5CPY,RETURN  ;SCOPE LOOP RETURN ADRS

ig:u 002106 SCPY:

104 -TEST THAT RESET SETS CLOCK FLAG

1043 ouaxus 00S077 177072 (K7:  CLR JCLKCSR :CLEAR CLOCK FLAG

1044 002112 105777 177066 TSTB  JCLKCSR

1045 002116 100375 BPL =4 WAIT FOR CLOCK TICK

1046 002120 00S077 177080 CLR JCLKCSR

1047 002124 % RESET sSHOULD CLEAR CLOCK TICK

1048 002126 1 177052 TSTE  JCLKCSR

1049 002132 100401 BMI 44 :BRANCH IF NO ERROR CONDITION
i%? 002134 104000 ERROR *RESET DID NOT CLEAR CLOCK FLAG
1082

‘“-\,‘b
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15-0CT-76 11:28_ PAGE 27
LINE CLOCK REPERTIBILITY

%Eg%!l!gllllllli;liill!il!!ll!i!l!ll!!!liliii*!‘!!!i*!!!i!!l*!*l

NE CLOCK REPERTIBILITY
ll!I*!l!l!l!!!!l*!!l*!lli**l*!*i!!!lIlll&l!!!l!l!lli!!!!!*l*!!&

tsts:
M 818?22 ﬂ% .é“e&??‘r’“ §EER“TE8'T' EW ERROR REPCRT
002162 010476 Aoy MOV #SCPS, RETURN  ;SCOPE LOOP RETURN ADRS
resr Lme CLOCI( REPEATABILITY
TWO

SR:ER gF TIHE .
; CLERR IST TIHE COUNT
sCLEAR 15T CLOCK COLNT

THE LINELSLOCK PU S ouT

oor%g 175602 nov cLEVEL? PS :SET PRIORITY
1 : CLR SCLKCSR'
177000 1ST8 acu(csa
BPL sSYNC CLOCK -
176772 CLR acu(csa
176766 1STB acutcsa
sSYNC CLOCK 2ND TIME TO MAKE SURE §
176760 achcsa
176754 LKBA: 53[9 JCLKCSR xs CLOCK TICK SET
NC ;41 TO CL
176744 &% BtLkesk mﬂ o ?F‘"&n
LKBB: INC RU s4] 10 TIME
BNE tREPEAT UNTIL
CLR sCLEAR 2ND TIME cou.r;
CLR :CLEAR 2ND CLOCK CouiT
176730 CLR :nﬁ.xcsa
176724 1518 acu:csa
17671 Efk LKCSR
17671 1518 CSR
& =4 sSYNC CLOCK 2ND TIME TO MAKE SURE
176704 acua:g
176700 LKBC: TSTB  aCLKC s 1S CLOCK TICK SET
8PL LK8D ,NO
ocx coum
176670 So CSR
. ﬂ Tor UNTIC RB=0
1% 3 Ef:gm“
cHP Rl s ARE m:? EQUAL ?
000001 g 3}, 5ﬁmorrav1camv
BEQ LKBE  ;YES
000002 ﬁ ie,n {ARE THEY OFF BY 1 COUNT ?
ﬁg u‘& 'Ysgcx
OR 1L rlc&%rravmrmxcmm
: IN EQUAL
LKBE: NOP
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DBGRAA.PLI T®

PP o s ps
b opopopop obop opops
Wrue—-

P Pt et Pt Pt Pt Pt Pt e Pt Pt Pt Pt P
[ TS eTSreTes
PR B R R SR N E

Bt Bt § 2 Pt Pk Pt Pt P Pt P Pt Pt Pt Pt § o P

SZBYRN

D 9t Bt Bt Pt Bt Pt . ot Bt Bt Pt Pt Bt Bt Bt Bt Bt Pt Bt Bt Pt s Pt Pt Pt P s $t B Pt s ot Pt ot Pt s Pt Pt Pt B P

L e el e S e R S S bl Bl ol SR LR S A e O B ek rl Ty Sy Sy Wy

FRIDREEBBIRRLCBEESSFRESHE

e o S— e =

o s p—— e g S—

CO3

LTNE Lotk ABBERTRBICTTY WITH INTERRUPT

JEERSERERERE R R R R R AR R AR R R AR R AR R R AR EERERE RS

:TEST & LINE CLOCK REPERATARBILITY WITH INTERRUFT
i;#:?iligzsszlll!!!i!!ll!l}!lillli!llll!lllliil!!!l}ll!lll*ill!l
w 010264 © MOV omtacoun : ITERATION COUNT
010134 MOV 86, ERTSTN -gnv: ST & FOR ERROR REPCRT
002404 Ol RETURN ADRS

0254 MOV sSiP6,RETURN  ;SCOPE LOOP
SCPE:

s TEST LINE CLOCK REPEATABILITY WITH INTERRUPT
176672 175364 LK9: MoV sS1,PS ;csg: n;n?g? E!Luonm
ong% 176552 % sLk9B, 0Lk '
} 176546 WOV mcggcuxs
i fefe  SCHKCaR
" % .4 o sSYNC CLOCK
. anSLm %ﬁm TIME TO MAKE SURE
000100 176522 MOV im? JCLKCSR !Wr
005632 ﬁé‘ .&i‘# S iss'mn.x. SUFF1 TIME TO ALLOW
il ason RO o0
000100 176506 gc oct,,nézu.acx.xcsa :CLEAR 1 ENABLE
LK98: NC 1
000100 176474 Hov 8100,3CLKCSR  ;CLEAR TICK 3SET EMNABLE
176564 175256 LK9C: 110V 1,PS
CLR Ess :CLERR 2ND CLOCK COUNT
176444 MOV %. }v
{ 176440 MOV mc 5
1 1578
g ?é' -4 :SYNC CLOCK
’ BPL @gg OCK SECOND TIME TO MAKE SURE
000100 176414 MOV clxgg'a%cgw i%mmr
OOCE2U { b RS HOLDUP sSTALL xc;em ; ME TO ALLOW
000100 176400 c sCLEAR 1

g#m.mcm

LKSE
000100 176366 8100,3CLKCSR  ;CLEAR TICK & SET ENARBLE
LKSF

oy
175144 g : gr PROC. STATUS
fmao MOV IV ;RESTORE CLKIV
17681 %8 R, ;g&
o Re0 ‘
BNE 44 :BRANCH IF NO ERROR CONDITION




D03

B0 PIT 1 76 = LTNE CLOCk ALBERTABILITY WITH INTERRUPT

b6 Y m Emon +PROC. IS NOT ALLOWING INTERRUPTS
127 000001 R1, sl
L +4 gggrccc gr CONDITION
LOWING INTERRUPTS
ARE THEY EQUAL ?
'5;5 ;mzmvorravxcam'

LK
lém 32?21 ;ARE THEY OFF BY 1 COUNT ?

R
0 Lk4G
% 1 400 E%ﬁon :CLOCK TICK DIFF. BY none THAN 1 COUNT
: IN EQUAL PERIODS OF TIME

BREBAIIAALINIDES |

MM”.—-M”.—..-.-..-.-..-.—.—.-.—.-.
P opopopoP—apopoh 2ap-op—poPs bt pot Pt po P
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15-0CT-76 11:268 PRGE ?1
LINE CLOCK ACCURACY TES

-

-

o st g g — e e
b=

[y N

ron

g
3
o

3 SETRIRTR IR IR I I T 0 TR 00 0000 00 00 00 00 00 000 00 30 0000 06 00 0090 0 00 20 S0 00 00 00 00 0 S

STEST 7 LINE CLOCK RCCURACY TEST
*;?;lliﬁgsaggllll!llll!ll*ll!l!ll!lllillil!ll*llill*ll*ii&ll!!il
MOV 80, ICOUNT s ITERATION COUNT
MOV n&gr%m : TEST & FOR ERROR REPCRT
P MOV eSLP7 RETURN LOOP RETURN ADRS
sRING BELL RFTER EACH OF FIRST (5) 1 SECOND INTERUALS
-a;nc BELL ARFTER 10 SECOND INTERVAL
: (INTERRUPT MODE)
(K10: MOV SEC1,RO
JSR PC, TiME :BELL AFTER 1 SECOND
MOV gﬁ*
JSR { :BELL AFTER 2 SEC.
MOV sell
JSR Pc, ¢ :BELL AFTER 3 SEC.
MOV gsq
JSR { sBELL AFTER 4 SEC.
MOV sell
J g rtg :BELL RFTER S SEC.
JSR ﬁi :BELL AFTER 10 SEC.
;nm? 'gu. RFTER 10 SECONDS USING CLOCK TICK (NON INTERRUPT)
.5 T
LK108 % .-glmao
LK10A: gua sCLEAR CLOCK TICK
ugla L ¢ WAIT FOR CLOCK TICK
& & o :FINISHED 10 SECONDS?
:RING BELL EVERY 10 SECONDS
INC R3
BNE LK108 +§ BELLS




.
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00001

003114 007544

00000
00001
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S-0CT-76 11l:
ANCLK TEgT . Y -

(ERRRRRE R R R R R R R R R RN E R R R R RN EAEREREREREE R EEE R

sTEST 10 MNCLK TEST
3 SR Y SR 4%

tsti0: scovs
8 éﬁ%’" Tsmr ON COUNT
sr X FOR ERROR REPCRT
osc#m RETURN scops LOOP RETURN ADRS
SCP10:
:MAINTENANCE CLOCK BIT nzsr--mc:.x
b g ) STETE SO
4 R2 ¥F c&m
TMNCLK: BIT m;ux.mr :TEST MNCLK BIT
CLEAR: Z?. gi.. :STORE 0 STATE
SET: }umc gé ;STORE 1 STATE
?5 'Twmcu WAIT SUFFICIENT TIME TO STORE BOTH STATES
BNE .4 :BRANCH IF NO ERROR CONDITION
RR < IMNCLK 1S NOT WORKING-CLERRED
BNE .44 :BRANCH IF NO ERROR CONDITION
ERROR *MNCLK IS NOT WORKING-SET
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GO3

lS-OCT- 8 LRA(!YE?ESP“GE 33

1250 lIill»lllll!l!llil!l“!!ll“il!li!ll!l“l"l!!lﬂlill!ll"l!llllll
1251 :TEST 11 MNCLK RCCURARCY TEST
1l lll!lllllllll!ll“l!l!lllllll!il!llll!lll!lilli!“l!l!!!“iH'il
4 83“’2 sa-nog ¥ST11: SCOPE

164 012767 0C0000 007462 MOV 80, ICOUNT + ITERATION COUNT

1 12767 000011 007 MOV 1l ERTSTN :SAVE TEST & FOR ERROR REPCRT
}g 12767 003206 0074 S MOV #SCPI1,RETURN  ;SCOPE LOOP RETURN ADRS
1 o
% : s ﬁgsm EliEs n;;sn § SEC INTERVAL--5 TIMES
=) EER A -
1 16 105777 175782 (-] KCSR
ias: % 100375 i BPL . =4 :SYNC CLOCK
1&3 004SL? 00S070 © JSR RS, HOLDUP :STALL SUFFICIENT TIME TO ALLOW
ias; 003230 001324 . ?&xr i :FUNCTION TO OCCUR

l l l | .

ﬁg @ - e o
126 001371 BNE LK12AR :RING BELL 5 TIMES
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15-0CT-76_ 11:28__PAGE 34
WD1,4WD2 RERD/WRITE TEST

3 SRR 00 U0 T3 3 00 3 I I T IR 0000 30 0 0 0 000600 0 36 00000000 0 300 36 00 0030 3000 33 300 IR 0

‘TEST 12 WD1,WD2 RERD/WRITE TEST
i;;I;?!!;E;:El!lliliiil!lil!lliillll!l!ll!ll!lll!l!l!l!i!iill!!l
. v SiDrERTeNN U Teo) S FOR ERROR REPCAT

MOV #5CP12, RETURN 2@5: Lgop RETURN ADRS

SCP12:

.R_:Jrou.ouxm J MUST BE éu c;go

T B U G e
%éi (PC)+ y -

STORE2: : : MDCSR INTO HERE
be i

JF NO_ERROR CONDITION
T CLERRED

WD!1
FY

» SWDDAT :
lﬂl,mT 3

E 32
5
i

=

SET
IF_NO ERROR CONDITION

1
gz?
% wD2.3400AT  ‘HG) SHOULD NOT BE CLEARED. WD2 MUST BE SET
ol LT
gg 2, 00T 'CLEAR WD2 ,WD2 CLEARS WD AND THEN WD SETS WD2
Q * — sBRANCH IF NO ERROR CONDITION
ERROR 'WD1 NOT CLEARED
B\ (i S
. :BRANCH IF NO ERROR CONDITION
ERROR 'WD2 NOT SET
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00 SOON

007240
007240

175550
175542

175530

175432
175424

175412

175376

3 ST T 0 A0 ST I 00000 00 30 000 ST T T 000000 00 06 000 000 00 3000 000 00 3 000 0 0

103

:TEST 13 T00 SOON
iglt!li!glasglill!!llllllliiill*lll!!l!i!ll!!ll!li!lll!!!lilliil
MOV ) éﬁ?",‘,’, i '%m 2Druon E REPCRT
MV ML, 3T TEST 6 FOR ERAGR
SCP13:
s THE FOLLOWING .nm:ns msr
:1F JUMPER ﬁ.uc
sPIN 17 16 (CLOCK u ron uwna)
PIN IS T w (DATA IN FOR
S 1, SWDDA &%xugfassl UPDATE SEQ.
BIT wx.aoom
%on e m«cu NO ERROR CONDITION
R . :WD1 NOT sn"o
BRSO RO L A o
T
Q N ;BRANCH IF NO ERROR CONDITION
ERROR :WD1 NOT CLERRED
17 84D2, JUDDAT
e :BRANCH IF NO ERROR CONDITION
1WD2 NOT SET
AT e
4 :BRANCH IF NO ERROR CONDITION
;& NOT SET
17 #4D2, SUDDAT : NOT BE CLEARED
BNE 4 ;mmxr NO ERROR CONDITION
{c 402, JUDDAT E&m
T 8401, JUDDAT
Q 4 amncu IF NO ERROR CONDITION
gmoa 1 NOT CLERRED
IT #kD2, UDDAT
4 amnm IF NO ERROR CONDITION
:WD2 NOT SET
17 8TOOSN, SWDCSR
4 :BRANCH IF NO ERROR CONDITION
:T00 soou DID NOT SET
g 8TOOSN, JWDCSR
"005" s IF NO CONDITION
530:1 Em IS mm
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DBGARAR.P1L T4
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UBCSR RERO/MRITE BiT Tedl
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28

B B @

Fepelr

JREERRREREREEREEEEEE T T T 30000 000600 36 0 3000 30 00 30 00 30 30 00 30 30 30 30 36 36 30 30 30 30 30 36 3

14 WOCSR READ/WRITE BIT TEST

& SRS I 0 0600 S 00 08 00 0006 30 00 30 06 08 0 00 900 06 30 30 30 36 36 98 98 0 36 06 36 36 36 30 98 46 06 96 30 36 36 36 36 6 6 96 36 36 3 36 36 36 6 0

SCOPE

MOV 810, ICOUNT
MOV 814 ERTSTN
MOV $SCPIY,RETURN

; ITERATION COUNT
;SAVE _TEST & FOR ERROR REPCRT
; SCOPE LOOP RETURN RDRS

; THE FOLLOWING JUMPERS MUST SE
; IF JUMPER l.? *
;PIN 1

NSERTED
e .

:PIN 1S TO PIN 14 (DATA IN FOR WDENAB)

1; w*a,wcsa

{ sWDIEN, SWOCSR
BNE 4 sBRANCH IF NO ERROR CONDITION
Erlaoa - ;WD INTERRUPT ENABLE CANNOT BE SET

1? w}g:msnim 2
BEQ p :BRANCH IF NO ERROR CONDITION
ERROR :WD INTERRUPT ENRBLE BE CLERRED

x§ SEXTREQ, SWDCSR

{ SEXTREQ, JWDCSR

44 :BRANCH IF NO ERROR CONDITION

ERROR . :EXTREQ CANNOT BE SET

I e

; IF NO_ERROR CONDITION
2 RE? CANNOT BE CLEARED
TIONARL JUMPER HéT INSTALLED

$WDENRB , JWDC

IF NO ERROR C&?ITI
CANNOT BE , CHECK JUMPER
NO

ERROR _CONDITION
CANNOT BE CLEARED

.

SWDENAB, JWDCSR
ugam.wcsn

%

WD

E

1

?i

.g.




T1S

1
bR g g—
15767 00404 ODEe1s

s s Pa
L EE
[esyesyes:

WO

L

14]

1414

1415

141

141

1418
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1425 1751

W gD o

14 000100 175070

1429 Qoe777 DOD002 17506
RO 7&&

1431 577 00000 17258

1433 Q42777 00000M 175042

1435 005000

14 &2
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14

1439

1440 16 75014 175010

144 175004

1 1 175006

144 1

1444

1445 000040 174774

144e I

T4y 174762
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1448 D00040 174789
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1 000004 174726
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sTEST IS INTERRUPT ENABLE TEST
ll!ll!!l!ll{lllllllllllllHl!lllll!lll!lllllll!llllll’illil iy
tsTis:  SCOPE
MOV 010 ICOUNT ITERRTION COUNT
MOV ERTEE gsirssr s F ERROR REPCRT
MOV LOOP RETURN ADRS
SCP1S:
}';z rmgu&uc JUMPERS MUST mm
. IEP} “9 }3 ﬁ Ils (CLOCK uron WDENAB)
irl PIN 15 %&5 14 (DATA IN FOR WDENAB)
BPL .44 ;BRANCH IF NO ERROR CONDITION
ERROR :T00 SOON IS NOT CLEARED
MOV  WDPRT,aWDIS
MOV  SINTTST, QWDIV
H?V LESS!]
BIT v,

DELAY:

INTTST:

;BRANCH IF NO ERROR CONDIT*ON
;WD RELAY SHOULD NOT BE SE

E§§
£
P
o

Bl .“Da.aﬁnoa} : UPDATE SEQ.
1 s THIS SE UPDATE SE E SHOULD
M SELES  mas sogg e g 0
BIC $WD2, JUDDAT
CLR RO
NC ggan sWAIT UNTIL INTERRUPT
s : INTERRUPT DID NOT OCCUR
MOV WDIS, JWDIV sRESTORE WDIV
MOV 80, JUDI :
TSTB  SWOCSR i TEST
I .+ ‘EESEE“ NO ERROR CONDITION
o , INTERRUPT NOT CAUSED BY FLAG
7 croosn.auocsn £ b
ﬁ oroosu Em 0'1'8 moE rlues%{
Q SIEEE gnnncu ITION
MOV $CONTI, (SP) °N8 DOR
ggg ost:L7.3§ nggtgggat STATUS

&5

o SRR
Gec 18 '
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INTERRUPT ENABLE TEST

BNE

c$
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15-0CT-76 11:28 PAGE 3
REVERSE UPDATE SEQUENCE TEST

3 SETIRITEI 30 36 00 00 36 06 30 30 30 0 06 30 36 06 30 30 36 30 380 30 30 30 00 30 90 30 36 36 38 30 36 36 30 30 36 36 36 38 06 36 30 30 36 30 36 3 36 30 30 30 36 30 30 30 36 o

STEST 16 REVERSE UPDATE SEQUENCE TEST
DHEEHOH R RS R

tstie: SCOPE
000010 MOV #10, ICOUNT m-:amégn ogw
000016 006220 MOV $16 ERTSTN :SAVE TEST # FOR ERROR REPCRT
004 006340 MOV #SCP16,RETURN  ;SCOPE LOOF RETURN ADRS

SCP16:

; THE _FOLLOWING JUHPERS MUST BE INSERTED
s IF JUNPER PLUG IS USED --OPEN SWITCH=--
PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)

N 15 T0 PIN 14 (DATA IN FOR WDENAB)
174664 bm SWDCSR
174662 CLR SWDOAT sWD2 WILL ALWAYS BE “SEEN" SET
000002 174654 IT sWD1, JUDDAT
Q .44 BRANCH IF NO ERROR CONDITION
RROR nm IS NOT CLERRED
000004 174642 T ma.:wom
sBRANCH IF NO ERROR CONDITION
174630 E'no"v"’" #2, JWDDAT ?.2? 131"2 rﬁ TO CLEAR WD2 SIMULTANEOUSLY
000008 174622 Ef;' u£1 SWDDAT i
smon !E fs NOT 555 -
000004 174610 7 #lD2, JUDDAT
BNE .4 s BRANCH I CONDITION
000002 174576 uovmm" 82, JUDDAT Q? 131"2 135 T0 CLEAR WD2 SIMULTANEOUSLY
000002 174570 BIT sWD1, SWDDAT
BE .4 sBRANCH IF NO ERROR CONDITION
Enaoa :WD1 IS NOT CLEARED
000004 174556 BIT - sWD2,3WDDAT
.4 :BRANCH I won CONDITION
OR - W02 1S rm 53
sWAIT cnIJi LOOP CLEARS
(PC)+
177772 Sg gcc 2%
BNE 3%
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RELAY PICK TEST

lEg;***l*l*il*l!*l!!l*i!il*i**l!ll**l**!*il**i!!*l!*i**lii*!*!!

. 17 RELAY PICK TEST
& 333 360096 38 36 36 36 36 96 36 36 36 36 96 36 96 36 36 36 96 36 36 38 36 36 6 36 36 36 36 96 36 36 36 6 36 36 36 36 36 96 3% 36 36 36 36 36 6 36 3 3 3 3 % % % % % ¥

ts117: E

000010 006172 ﬁSv #10, ICOUNT s ITERATION COUNT

uooo% 006042 MOV 817 ERTSTN :SAVE TEST # FOR ERROR REPCRT
004476 006162 iy MOV ascm RETURN  ;SCOPE LOOP RETURN RDRS

; THE _FOLLOWING JUMPERS HUST BE INSERTED

1F J|'MPEP N L? {’§ LTN 16 (&?CK 1" FOR WDENARB)

nxsr PIN 14 (DATA IN FOR WDENAB)
174506 LR JWDCSR
000002 174500 BIT wm JWDCSR
BE :BRANCH IF NO ERROR CONDITION
ERROR WD RELRY SHOULD NOT BE PICKED
000004 174466 axg SWDENAB, JWDCSR ;ENABLE RELAY
174462 BI #WDI , WODAT s UPDATE SEQ.
% 174454 BIC sWD2 JWUDDAT
s"m RS, HOLDUP sSTALL Sll-'FlCﬁNT TIME TO ALLOW
000002 174436 grlcT #WDRLY , JUDCSR A ol
smon ma "'nsm”” Y DI Em'"vmpnxcx””
000004 174424 IC SUDENAB, JUDCSR  : CLEAR wa.g
003530 éfsgn RS, HOLD(P s STALL swrxc*em rs To ALLOW
000002 174410 gﬂr' ugm.v,aocsa o A S
uﬁ ’ CLEARE :mc mcme' 'ommuuomtIJ CLEAR ENRBLE RELAY
sWAIT UNTIL TRIGGER 0.S. FALLS
003510 RS, HOLDUP ;STALL mmx&% %'Cro ALLNW

sWAIT RGRI?IC 0 MAKE SURE
RS, HOLDUP ;STALL SLFFI(:;%NT TII%CTO ALLOW

a mgﬁgcsa EM.; hs Ay

§§ I::s‘):cbl.m.ﬂr 5::.::1::: TIME TO ALLOW
{nour ' ' mﬂfm OCCUR

BIT mv JUDCSR

m%a ;Ennw:r vu.@ %Toﬁ““ o

PC)+

3 ¥
533
e

174332

3
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"BOM

PRGE Y

TRIGER VALUE TEST--T00 SOON

174256

174246
174240

174
ms‘ﬁ
174206

(REREERRRARRFREE R R RN R R RE R R R AR R AR RN AR R R AR R R AR R R R RN R RN RRR R R RS

:TEST 20 TRIGER VALUE TEST=-TOO SOON
ll!lli!!l!!i!llllilill!&l!illi!lll!lll!liillillll!ll!*lll!lli!l
tsT20: SCOPE
MOV , ICOUNT mm T§°" COUNT
MOV 'ERTSTN Ts ron ERROR REPCRT
MOV #au RETURN ACRS
SCP20:
n%tguw: J s 1 rso
PIN "9 3 N 15 fu FOR WDENAB)
PIN 15 T0 PIN 14 cmm IN FOR WDENARB).
SWDCSR
BIT 8TOOSN, SWDCSR
BEQ L4 :amncuT IF NO msmoaT BEc:ommou
5'&"5"’" ww; Ewmgr?‘&“d?
? asn.E :STALL SUFFICIENT TIME TO ALLOW
TRIGER :FUNCTION TO
{ % :SECOND (P DATE SEQ.
T sTOOSN, y
0 .4 :BRANCH IF NO ;mon CONDITION
:TRIGER VALUE TOO LOW
:MAIT TO AVOID TOOSN
J‘iiﬂ RS, HOLDUP sSTALL su'rrcz?n TIME TO ALLOW
Timour sFUNCTION TO
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cOo4

gack b8k Tes

EERE RN R R R R R R R R R R R R R R R R R R R R R R E R R R R R R R R R R R R R R

;TEST 21 FEED BACK LOOP TEST
R T T T T T T T T T T

tsta1: s
nSv c : 1TERA r£°“ COUNT
MOV sm : 3&. FOR ERROR REPCRT
#e LOOP RETURN ADRS

MOV ;
SCP21:
' ';'lﬁ rquog N T oF r:n--oa USE JUMPER PLUG
R a‘a'ggs %@%m
+PIN 10 TO PIN 3 ( ..TSNO
ES g 3‘15%’ "1‘( nEsmm 1 1o N.C. OF RELAY)
:PIN 17 T0 PIN 16 ( M )
;Pnzwéuw( aur
s THIS 1 l% TE) L ux:egxmzocm
CREEREREEERERRR R
i OPEN SMITCH
; EEEEEEREE
1 SWDRLY, MDCSR
.44 :BRANCH IF NO ERROR CONDITION
- WD RELAY SHOULD NOT BE PICKED
[ a.ﬂm:sn. :BRANCH IF NO ERROR CONDITION
SUDENGB, JUOCSR | ENABLE RELRY © CLCARED
ﬁ ugem:aocsn 4 » -
ERR 3 . sﬂmm”nm&w“& @
NV SO0AT, (P)+
STORE: 8 ; CONTENTS OF WDDAT HERE
IC ISTORE  ;
0 » ; no ERROR CONDITION

}UP ORTE SE0.

;BRANCH_IF NO ERROR CONDITION

Bl Bt
=4
885
=
- -
—=

? :WD1 NOT SET
H
: i CONDITION
s WHEN PICKS( (20 MSEC LATER)
Eksa RS STALL TIME T0 ALLOMW
ALLOW

e

STORE1 ;PASS CONTENTS OF WOCSR HERE
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% 177772 000236
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1

1401

104000

T2l

JRIN. MRCYLL 27(7
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.
N — e e ——

CONDITION
ME TO ALLOW

TS AGA
e
F_NO ERROR CONDITION

NOT SET
IC
ION TO OCCUR

RROR CONDITION

5

L RELAY CLEARS(DRIPS)

T _SET

FUNC
NOT SET WDRLY RGAIN
NOT
WORL
ooP

ondan

H gF NO
1 M
gt
$ UNT
BRANCH IF NO
2 NOT
X X
’
; BRANCH 1
: WDENAB NO

173744 1S:
173734

173714
173702
173670

000004
000004
000002
000004

77772

o

te B
L
%

1647
1

T T SRR ...,mnﬂ

R Ean E B R R Ko Ko R P A I ey 11111111

e -—

s —————— e W —— ———— - t— 1
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15-0CT-76 xg:ge PAGE 44
EXTREQ WITH INTERRUPT TEST--FEED BACK LOOP
JERERERERE R R R R RN R R R RN E R AR R AR RR AR RERRRRERRRERERERRRR S
TEST 22 EXTREQ WITH INTERRUPT TEST--FEED BACK LOOP
*glsﬂnﬂl'll“'“llllllilll!Hlllllil!lllllll!“illllll!ﬂ!l!ll!!l
000010 00S312 nov5 i 810, ICOUNT s ITERATION C
000022 005162 MOV 822 ERTSTN 2835: ST 8 FOR ERROR REPCRT
005302 e MOV 8SCP22,RETLRN LOOP RETURN ADRS
s THE FOLLOWING T nssmo—-oa USE JUMPER PLUG
PIN eqf'é P{N ;” Ecir'?'% OE
:PIN z 10 P ga nsgeu
sPIN rg u 3 ( ? u.s )
:PIN 10 TO PIN 3 ( s.T. T0'N.0.
;pugx 10 PIN 1 ﬁnga;uncu (RES rsr T0 N.C. OF RELAY)
‘PIN rg PIN 1 !srm S.7. T0 N.C. OF
:PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)
'-ansropm‘g TA IN FOR WDENAB)
s OPEN SWITCH
1 s EERREE %s
173612 IS
% e B B,
1%;25 BIT uéi?’iwm - o
A ﬁgon P 55%7 suouu:EI !nmunrcomg éxzn
20000 1 Jee EN OCR”
% {% ;E} 1.#3?" :UP DATE SEQ.
sSTALL L1 OCCIRS '
DELAY1: INC . sWAIT UNTIL INTERRUPT
gm : INTERRUPT DID NOT OCCUR
173512 EXTINT: g'x's'uwxv sRESTORE WDIV
00000 173506 'r'so‘r'a -olaﬂms :
EE .4 5%' un; NO commogY
000010 173476 1T SEXTREQ,3MDCSR ' et
k 4 CONDITION
s i {EXTRED é&:o?'csmr” SET
D000 172246 §¥ um?.g :52‘5705 '.mg'rﬁfes
000004 173450 CONTU: BI ,OWDCSR  ;FORCE WDRLY
(PC)+ MAIT Lﬁﬁfﬁ LOOP CLEARS
177772 S} g

B
]




CMAIN, MARCY1l 27(732) 15-0CT- 1:28
wo&ﬁ P11 123 s3 ?ﬁxc ] 6.5 m&"&is“& TEST
ll!il!!lll"llll“l»ll"lll“l“lllllllllllllllillllllllllll"*!

sTEST 23 WD TRIGGER 0.S. TRANSISTOR TEST
ll!!ll!!l!Ilil!!!!!!lli(!li!!!l!!lllll!illlill!!!l!l*!!!ll!ll!!

B U0 mms m B DLENR RSN e coon

005570 012767 005062 MOV 3,RETURN  ;SCOPE LOOP RETURN ADRS
SCP23: sscpe
i i THE FOLLOMING JL(._!EssT? ?r msemo-oa USE JUMPER PLLS
P E TSR
!EIE i? 19 P}" ? {m# 3 "(&s%n"z?;) TO N.C. OF RELAY)
’
S I'l'; E' {E 18 P{N w &ogxm roS'l &%a
i OPEN SWITCH

§ SHHHEHHHEHHHHHHHHEHHHHHHH
P S&E BRANCH IF NO ERROR CONDITION
WORLY NsT CLEARED-DROPésé

7% , wfm .
i< S {5@.@, "

. jSTALL SUEFICIENT TIYE 10 ALLOW

L
:i §““ RS, HOLDUP sSTALL stmc* mt T0 ALLOW
173330 "f SREMSEN, JWDCSR . -
?ﬂ R R l;ugr:moacommcm
173316 IC SKDENRB, SMDCSR
{E‘m RS, HOLDOP ,snu. SI.FFI gg é 70 ALLOW
J RS, HOLDUP sSTALL stﬂ’"%x
173270

; BRANCH F NO ERROR CONDITION
sMORLY NOT CLEARED--DROPPED

]y =sv
» g;f iﬁim ;SET =T BIT
;UP oms Q. FOR stﬁ NSEC TO MIM§%

1§:
002334 {&ST RS, HOLDUP ;STALL %*m % TO ALLOW

L 1 1.} NG
\ L% s 4

— [ g —

Lam Dl 1 2] 6
+_* +
T 404 -
VAN 4 4
+ +

FaRR I VTN e gl A 3 rsaaaaa&""é
1 !

O e e O e el g R e e e e e el el ol e el e e e e e e e e e e el e el e e R R e O ok el o) oY SRy Sy WY

T
5
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GOY
Soama. P L BiTsa) e Taten bl rRANeTSTOR TEST

012746 MOV #340,-(SP) ;RESTORZ STRCK

1787

1 Hov cconh,-(gm

1 RTI :2ND FALSE RTI ,STOP UP DATE SEQ

1 1 000014 CONTT: MOV 816, 3814 sRESTORE TRAP CATCHER

179 ogoom MOV :8‘50 & :

i 2 1840 . 3&1:5 +4 Py H IF NO CONDITION
178 m-m?: ERROR fgnms' !"”st%n 015' 'uo”mr' OFEN
ins o st -}RMSISIOR %uw sesnoptg PEVENTARNG nsngzu SETTING
1;33 % F:sw — &.ﬁ (%+ —— Euno?? LﬂﬁL LOOPmLCLEMS
1798 000000 2s: 0

1799 00BONO 7 177772 38: %E 28 ‘

1g 00BONN 0012 38

1801

1802




- S S———

JMAIN. MACYLl 27(732)
DBGRAR.P1I T2

HO4

ER0 FEED BACK LO0P TEET

oR%ce:. BBiace

012210
007276

(RERREREEREREREREREEERERRRREREREREEERR SRR R TR E RN E R R

;TEST 24 ENDO FEED BRCK LOOP TEST
!!lilllli!ll!ll!l!l!lll!llil*lllllllillllllllll!!lilililli!ill!

AL .
ADRS

8SCP24,RETURN  ;SCOPE LOOP RETURN

SCP2Y:

TYPE NEXTST
INP J8MON12
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04400
15767 O0o0os BBuR3
004832

173050

173036
e

172766

001312

3 SETETE T TR I T 00 T 00 06 00 30030 30 30 3000 06 0 30 00 06 00 00 038 36 3600 00 366036 36 36 06 30 36 90 6 036 36 36 30 30 30 36 90 6 36 36 36 3

;TEST 25 RESTART TEST
ll!llllllll!l!llilllll!li!ﬁil!iiilllllliIi!i!!!!li!l!!!!lil!li!

tsras: SCOPE

Egz lé§128¥";ﬂ gRVEnTEg“ 09"1 ERRORSREPCRT

8SCP2S,RETURN  ;SCOPE LOOP RETURN ADR

5CP25:
s THE FOLLOWING JUMPERS MUST BE INSERTED--OR USE JUMPER PLUG
iPIN 8 10 PIN 2 (-ISV 10 € 0F RELAYV)

iPIN 5 10 PIN 7 | ToR 10 RE

'PIN & TO PIN 3 ( 0 N0,

SBIN 13 10 PIN 1. Tu &SIy (&SWT) T0 N.C. OF RELAY)
59 u 4 T0 PIN 1 ts“"!l! ?‘ 8"14 OF RELAY)

N 17 T0 PIN 16 ( OCK HDENQB)
P N 1S T0 PIN 14 (DRTR IN FOR WDENARB)
PR R R

;CLOSE SWITCH
DR RO
SWHDCSR

T WDRLY,340CSR | i
g&n : m"“'“v' M

BIS SKDENAB, SWDCSR

%3 a&ocmﬁ % %&nnonlr‘on RESTART ADOR.
E?g lem a' umrs SEQ.

BIC &m

JSR RS, HOLDUP -smu arrxcmn rérs T0 ALLOW

SWDENAR, UDCSR oncectsm
(PC)+ ' ;WAIT m’ru. camcu'occms

4RESTART DID NOT OCCUR

Dec
BNE
CRUNCH nowEi “mstsm LOCTRP
" CHP anndmo SSLOCTRP
ggm :BRANCH IF NO ERROR CONDITION
:WRONG RESTART ADDRESS
MOV os,gﬂ s RESTORE ' TRAPCAT
MOV 80 386 :
sgv srRinTST, lSP)
szmsn SJ (PC)+  ;WAIT UNTIL LOOP CLEARS
c§: DEC
BNE

s
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15-0CT-76 11:288 PRGE 49
END RESTART TEST

R IE I T 0036 0030 30 3 000 06 06 30036 30 00 0000 00 T 06 30 3000 00 0 06 0006 06 30 30 00 0 0 0000 30 200 0 00 0 2

'TEST 26 END RESTART TEST
'l!i!lil!!ili*l*iif!l!i?'?lﬁll’ill'!l’l*!"*il‘illlil!!’ll*lilil

tstee: ggops
000001 004332 v 81, ICOUNT : ITERATION COUNT
000026 004202 MOV 825, ERTSTN :SAVE TEST # FOR ERROR REPCRT
006336 004322 foma MOV #SCP26,RETURN  ;SCOPE LOOP RETURN ADRS
01224 TYPE ENDTST
007276 IMP JEMONI2
.SBTTL MONITOR
ﬁSR??E;GQ!il*!l!ll!l!!lllllllllll!lillllillll!lll!ll!!llli!!!llllilll
;l!llllill!l!l!!!l!!!!l!llllilliilii!llilli!!!l!!lil!i!ill!!ll!!ll!li*
RESET
001100 MOV $BEGIN, SP :SET UP STACK POINTER
000340 171414 MOV ",—,5&’-"’5 sMONITOR AT LEVEL 7
012203 TYPE HOME UP AND ERASE
011054 H: TYPE HERDER
476 006370 $H+ sHEADER TEXT GETS WI NPR’S
035378 MY MELODguuD  SHEROER TEXT GETS WIPED BY
MON1.0:
gou MOV '?E?‘“ 5p :SET UP STACK POINTER
11 TYPE ARt
KEY.T0.RO
000104 $’D,R0 :D = DEFRULT PARAMETERS
007340 g.awmr :SET UP DEFAULT PARAMETERS
200120 18: $'P,RO :P = PREVIOUSLY SELECTED PARAMETERS
gasz 2¢ ?momo
123 38: ;aalno ;S = GO THROUGH AND SELECT PRRAMETERS

8'N ;N = START AT THIS TEST &
s
o 9

gTM.FIRST.TST

:
SRR

.ASCIZ "+RELOAD FOR HERDER TEXT"

R
BRRS
g
S

.EVEN
;SET UP TEST PARAMETERS
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172504

172510

172464

172360

172384

172326

172304

§§§§ﬁzﬁﬁﬁ§§g§ a3 @
g

KO4

MRCY1l 27(73%) 1S-0CT-76 11:28 PRGE SO
Pl MONITOR

JSR  PC,3sDEFAULT  ;SET UP DEFAULT PARAMETERS
TYPE  ,mM5G0 :FIRST TEST #

ACCEPTO ;RCCEPT TEST NUMBER FROM KEYBORRD

ST OCTNUM : TEST FOR DEFAULT
BEG ~ MON3 :BRANCH ON DEFAULT
MOV OCTNUM,FIRST.TST :LORD FIRST TEST &
TYPE  ,MSGI :BASE ADDRESS:
ACCEPTO :ACCEPT BASE AODRESS FROM KEYBOARD
ST 0C TNUM
ROy OCYNUM. WDBASE
SR PC, WDAODR
,MSG2 :RCCEPT INTERRUPT VECTOR
OCTNUM
% WDIBRS
,WDVEC
,MSG3 :PRIORITY
T0 s ACCEPT h? PRIORITY LE
OCTNUM s TEST FOR DEFAUL
;BRANCH ON DEFAULT

8888
géée

OCTM.MT ;LORD PRIORITY

;CLEAR TNZVC
TNUM,LESS]  ;PRIORITY TO ALLOW WD INTERRUPTS

i?v:s &%r s TINE OUT YRER DecImaL » FROM TTY
Q

BE &grsLx ON DEFRULT

'rm nsesi A, TInuT I " VALUE

1-; R &Emr SACCEPT DECIMAL # FROM TTY
0 MONG :BRANCH ON DEFAULT

MOV DECNUM, TRIGER  ;PUT IN NEW VAL

TYPE  ,MSG? : CLOCKF




LMRIN. MARCYLL 27(732)
DBGRAA.P11

MONITOR
1388 %%ﬁ 0a7e7 QoLisk
1984 001512
lg 001750
1
1988 00702
fﬁ 3%
1991 007040
iy
1394
1995 00706M
lg 007072
1 007074
199 007104 OIsoes 177634
133 %15 §1 ? 178
% m7i 12767 176030
5 %ig B3 000062
% 00718 Ba? 177716
00714 012767 177406
m{a 0127?; 177014
% glﬁ"l 7 000074
c010 007172 001401
c0ll 0071794 6&'“?
ggig 007176 im7 {7770"
gi; tIJ?sl gl 7 176650
%i? 007555 Oodody bioiae
23 0ok Mot oo
% 007244 016767 003634
007252 00S067
c02S 007256 i.]nﬂ 011758
58055 B07sea 6;5% 000003
c0e8 007270 1002
2029 007272 000167 177106
2030
303%
007276 01670, 171756
$30 71750
gg 10 016767 i?lm
2037 007316

|
|
.

172284

172274
i

003214

; PC, DACCEPT
ﬁ’? DECM
CYCIK Bﬁg 1000, , DECNUM
4 8&: 37
MOV #-1000. , SECI
o E
CYC200: CMP 8$200. , DECNUM
BNE cYc100
MOV #-200. , SEC!
MOV o-;mn.,sscw
ER OUTDEC
CYC100: CMP $100. , DECNUM
BV sei00..SECI
MOV o-é%'@cs
MOV #-1000. , SEC10
BR OUTDEC
CYCSO: g: 3$° DECNUM
MOV .-289 ,SEC1
MOV $-250. , SECS
MOV $-500.  SEC10
BR OUTDEC’
CYCH0: &:n; #60. , DECNUM
ERROR
MOV #-60. ,SEC!
MOV $-300.,SECS
MOV $-600. . SEC10
BR OUTDEC'
OUTDEC: nov oscrun,cu.ow
MON7: ,MSGB
é ocr
Q
s ASK ron DYNAMIC
MONIO: CLR ERRCNT
TYPE
chém’“ga RO
BNE MOAI12
IMP MON1.0
MON12: MOV FIRST.TST,RO
Re M
MON13: ﬁov riggtir T,ERTSTH'
ASL RO

15-0CT-76 11:288 PAGE S1

LO4Y

;ACCEPT DECIMAL # FROM TTY
;BRANCH ON DEFAULT

;SET UP 1000 HZ CONSTANTS

;SET UP 200 HZ CONSTANTS

ESET UP 100 HZ CONSTANTS

;SET UP SO HZ CONSTANTS
i

;BRANCH IF NO ERROR CONDITION
; UNASSIGNED CLOCK FREQ.
;SET UP 60 HZ CONSTANTS

;PUT_IN NEW VALUE
sRESTART ADDRESS
sACCEPT RESTART FIDRESS
TES Fm N.l.

%xrcﬁmﬁ?ms ON c&«sa. suv“fcrcs

SET D‘Y“NHIC SWITCHES
TES FOR ROL C

;RETURN TO MONITOR IF tC

; TEST FOR MFN.I.‘I’
sBRANCH_IF NOT DEFAULT
s DEFAULT TEST NUMBER IS ONE
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MAIN. MACY1l 27(732)
DBGRAA.P MONITOR

016037
062737

15-0CT-76 11:28 PAGE S2

012660 012660
000024 012660

000170 Olecee0

1

E

0000
HoRR
NN

o

e

~

s bt e Pt Pt B Pt
NNNNN

T

~N

SR

ek
UU 1 UL
+

UUUS

Ll ol

%

%

Ve

838
e [y
=ty

2=

s e e e
NNNINN

001750
000310
171476
177712

171460

_.,.rcu-

171444
171434

171506

171474

MOV
ADC #24, JSRET
MON14: JMP arstnat.e-amm
UTILITIES
DEFAULT: MOV $LEVELG, WDPRT
MOV SLEVELS, LESS]
MOV $OFLTAD RO
JSR PC, LODAD
MOV sOFLTIV, RO
JSR PC,LODIV
MOV $DFLMSC, RO
J PC, LODMSC
RTS PC
LODIV: MOV (RO)+,CLKIV
MOV (RO)+ CLKIS
MOV (RO)+. WDIV
MOV (RO)+.WDIS
PREI 553 Pcmoenss RO
JSR PC, LODAD
RTS PC
LODAD: MOV (RO)+,CLKCSR
MOV (RO)+. VOID
MOV (RO)+,WDCSR
MOV (RO)+. WDDAT
RTS PC
LODMSC: MOV (RO)+, TIMOUT
MOV (RO)+, TRIGER
MOV (RO)+. CLOCKF
533 gm;:,nnclumu
MOV (%n:gfcé
nov (RO)+,SEC10
RTS PC
?TILITIES
t Eov 3(RS)+, (PC)+
JSR RS, SCALE
T.1: BIT $FLRG, ICLKCSR
BPL T.1
BIC $FLAG, 3CLKCSR
DEC TCNT
BNE
RTS
SCALE: g 4 , CLOCKF
X
HZ200: CMP #200. , CLOCKF
Ay
XCN
CHP TCNT, #5
235 44
OR
DIVS:  INC XCNT

MO4

TSTRBLE-E(ER) , SSRETURN

;JUMP TO SELECTED TEST

;SET UP DEFAULT PRRAMETERS

;FETCH TIMEUP COUNT
;SCALE TO CLOCKF
;WRIT FOR TICK

C QR DONE

P TIME

BRRNCH IF NO TIMEOUT

U
: mmu

CRN YOU DIV

?RRNCH CONDITION
RY HIGHER CLOCK FREQ
i INCR SCALE LOCATION
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SESF R ESHEEBBYRR RV LS BBNRR BB oSN cwh—6 38 IR ZORSS
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MONITOR

685;2; ?99222 177672
b?éaz%

0036
16767

ey

026727

L e 1
NNN
e b
mNo
=325

177654
171414

000012
1778l2

177574

171334

177832

177514

171254

177450

177432

171174

OUT1:

HZ100:

DIV1O:

ouTe:

DIvVel:

ouUT3:

HZ60:

DIVie:

oUTY:

EXIT:

NO4

15-0CT-76 11:28 PAGE 53

?gz gghTCNT 8&; ¥§YB§,SﬁgCCES?éVE SU?TRRCTION
Egb §uv$ TCNT E gv SCE§EXTstUE TO TCNT

- VALUE ms atsﬂ SCALED ¢’ 1/5)

9"

3.-00—0

MP ,CLOCKF IS CLOCK 100 M7

LR %ﬁg R ATION

5 TCNT, 812 55 YoU %xbgcav 107

BGE .4 Bnmcn IF NO ERROR CONDITION
RROR mv H R cLoggx FREQ

NC XCNT TION

sxq ua TCNT oxvr BY 10 gsxve SUBTRACTION
TS cnt as swrmcvs

BEQ ra }

BPL VIO IS 1 POSITIVE
MOV XCNT, TONT MOV SCALED VALUE TO TCNT

hynuzugsstsn SCALED ¢('1710)
CMP $50, , CLOCKF xscLocxasonz
HZe0' Y 60 HZ

gﬁ XCNT cLsm SCALE LOCATION
TCNT, 824 :CAN YoU 01% BY 207
44 :BRANCH IF CONDITION
ERROR s TRY ugc CLOCK FRE
INC XCNT :INCR SCALE LOCATION
SUB 824, TONT :DIVIDE BY 20, SUCCESSIVE SUBTRACTION
Er Tent : CAN y zEE SUBTRACTED AGAIN
Q oUT3 :IS IT ZERO
orveo +15 IT POSITIVE

MOV XCNT, T
nguz HAS ateu scnu:o ( 1/20)

EXIT
cMP #60. , CLOCKF IS CLOCK @ 60 HZ

BEQ L+4 :BRANCH IF NO
ERROR ILOCKF HAS aegm STONED AN UNASSIGNED vm.us
CLR  XCNT CLEAR SCALE Locn
CMP  TCNT, %20 ;cm YU OTVIDE BY 167
BGE R ;BRANCH IF NO CONDITION
ERROR : TRY HIGHER CLOCK FREQ.
% XCNT ; INCR_SCALE LOCATION
#20, TCNT ;DIVIDE BY 16, SUCCESSIVE SUBTRACTION
1sT  TONt jCAN IT BE SUBRACTED AGAIN
BEQ  OUTY :1S IT ZERO
EpL DIvie_ :15 IT POSITIVE
- VALUE Hgs etm scpu:o ( 1718)

QR
. RTS

'TH{E UTILITY CR#?%%GTE?TE ;é?gsT TH OF Tiggusg TRIGER

CHP TTRIG %0 ;CHECK FOR VALID TIMOUT




JRIN. MRCYLI
DBGRAR.P1L
1 101
i 101
1 101
l 101
2
1 1 lzg
g HEE
=
160
16
1
1
1
1
1
1
1
1
1
1
1

UL DoMUY

Be B Bt ot Bt Dt Bt ot Bt Bt Pt Pt Bt Dt ot Bt et Pt Bt (ot ot Pt Bt ot Pt Pt

23828 BBIRREBBEB It AZINSSHIEFGE

. mm——— e o e —— e &

711
690024 1711
? 171140

171134 171120

171114

177760
171022

171012
023420

012304
170764

000200
000001 177764

BOS

2?(???) 15-0CT-76 11:28 PAGE SY

Ty : H IF NO ERROR CONDITION
Eﬁon gxnou:r éamor ZERO
ONE20TH: INC
%? .;u TTRIG oxvxg; zgn zgcccggsxvs SUBTRACTION
Q
8L 11 foerrr
OUTS: E‘T”s' ;Eu ,mcr.n IGER IS nou ONE 20TH OF TIMOUT
:ACCEPT DECIMAL NUMBER FROM TTY, UP TO 10000.
bacggn%g
%5 g:cruq cLEm oecxmL NUMBER LOCATION
1,-(SP) :SAVE R
MOV RO, -(5P) : SAVE no
ACPTD: CLR R1 ;
RCPTD.1:
KEY.T0.RO :FETCH AN ASCII CHAR FROM KEYBOARD
%cm g.oa sCONTROL C?
S8MON1.0
RD.2: CMPB  8177,RD :TEST FOR RUBOUT
Ega 'u'gc% TEST FOR (CR>
0 CARGD ;
c:g;s RO, 840 :EXIT IF SPACE
:TEST FOR VALID DECIMAL NUMBER
T m
cuTa X :
ﬁ: ﬁi RO :CONVERT RSCII TO DECIMAL
MOV RI, DECNUM
& Rl
Rl
gcnun.m sCHALK'M UP
'15060 - ; BRANCH r commou
ACPTD. 1 t'eur'cuBE rexr
RUBOUD: .QUES STYPE?
2R ACP
CARGD: MOV ngoe . gc MAL NUMBER HERE
MOV (SP)+, sREST
2% '(’c )4+.R1 "RESTORE Rl
TALL FOR "X* MILLISECS
HOLDUP: OV - g"nsu &'F o
HOLDIT: g OVE PRSSED ARG. INTO HERE
SR scq.t*
RDD n 'ROLDIT
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DBGRAR.P11 MONITOR
%- , (44 000C10 170846 ELT
{ 0000i0 170836 SVCLL: B:{z
% { 7 177740 %C
lé 1 000010 170620 SVCHL: ?
13 0l ™ @
14 0l gﬂ
15 0l 000010 170606 SVCHH: BIT
6 0Ol N BEQ
1 1 7 177710 ¢
lg 1 ?
i 000010 170570 SVCLH:
1 0l
010426 000205 OUTMN:

-
T

=2

.os

-!THIE UTILITY
1 g 000074 170636 : CWP
' 5
1 1
i 1 000000 CHP
1
1 177640 00000S 5&
| 4
i MULTY: oy
i 177612 ONESTH: INC
1051 ??

2239

1l 177574 0OUTB.1: I?V
0 OUTe: RTS

W g TART 1 TRANSITIONS
SMNCLK, SWODAT  ; CHECK 3&" 1"?737!
S © 3LOOP UNTIL MNCLK=
HO mr :3 EVERY O TRANSITION
SMNCLK, JWDDAT  ;CHECK FOR O STATE
gxg& :LOOP UNTIL MNCLK=1
SMNCLK, JMDDAT  ;CHECK FOR O STATE
SVCHH :LOOP UNTIL MNCLK=
wr%x‘r :3 EVERY | TRANSITION
SMNCLK, JWDDAT  ;CHECK FOR 1 STATE

LH ;LOOP UNTIL =
VCHH
RS

SCALES HOLDIT BY 4/5
ﬁé.am :15 IT 60 H2?
HOLDIT, 80 ;CHECK FOR vm.w
et :BRANCH IF NO CONDITION
;HOLDIT T BE
IT,85 1S 1 THAN §.
: HOLDIT RS IS

f* Y
sMULTIPLY BY

HOLDIT : xvmg BY 5, SUCCESSIVE SUBRTACTION
II :CAN IT BE SUBTRACTED AGAIN?

o

.
’
.
’
.
’

YES
HOLDIT IS NOW APPROX. 4/5 OF ORIGINAL

m -.
I%‘IJBYSIH
29 ;ISITSOHZ.’
NO

L
- % %ﬁ.x&n ;SAVE HOLDIT
S ONEYTH: § Xm}l:ﬂoﬂ
5 ouT?: 2% PC :
g e @u m'tcéeg mognssss
% g
1 Ao 22. SDBE




DOS

RO
OR RETURN
PRIORITY

I
T

i3ET PROC.
1

IV

%ﬁns

m

mmmmmmmmgaenmmm

c lo

M ..WEE

:ggg
RI%

RTS PC

MOV

(= o

170342

73& 15-0CT-76 11:28 PRGE Sb

MON
010642 013767 001306

]
:

JRIN. MRCYLL 27(

DBGARA. P11

oAl
1IN INTERRUPT “RETURN HERE™
{RING Bl e

;CLERR OUT "RETURN HERE™

;RESTORE TRAPCATCHER

;CLEAR TICK
;RETURN TO PROGRAM

)

AT _INTERVAL DETERMINED
’
;%T,,#‘Eﬂ
(
v

e

» 8CLKCSR
il

(SP)

?

“++MAINDEC-11-DBQRA-A-D"
“«+DYNAMIC SWITCH SETTINGS"

:#f"

B

Bt ggsm‘src
.RSCII

ummm

R we

1
1

T

170174

AT

R b e e R e R R )
11111111111 o=g o=l o=l o= o=t} =) o=} =) o) ) G ) B =) o= © =4

HALT ON ERROR™

SCOPE LOOP™

SR 1S
SR 1M

“e
e

RSCII
-ASCII
RSCII

w%mmw w% T i
—_—

lllmllllllll

111111111111111

' 1111 111111111111111

R e SRR R R

B
e e me——— ¢ -



EOS

INHIBIT ERROR PRINTOUT"
INHIBIT ITERATIONS™

SHORT ERROR REPORT"
<D>,FOR DEFAULT PRRAMETERS™

(N>,FOR START WITH THIS TEST NUMBER"

P> ,FOR PREVIOUS PARAMETERS™

(S»,FOR SELECT PARAMETERS"

SR 13
SR 12
SR 11

“e+TYPE:
“+TEST NUMBER: *
“+BASE ADDRESS: *

“e
e
e
¢
"e
“e
e

RSCIZ
.ASCIZ

iedts
081808

510 w FSTART: .ASCIZ *“e+D,P,S,N,? *
MSGO: . :
&1‘

e7(732) 15-0CT-76 11:28 PAGE 57
E&S
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gﬂ‘L MONITOR FILES

:

RSCIZ
RSC
RSC
ASC
RSC
: .ASCIZ
.RSCIZ
ASCI
asc]
-ASCI

ENDTST:
ECM:
CRLF:

F

RSCI2
RSCIZ
RSCIZ
MSGS: .ASCIZ
ASCIZ

MSGH:
MSGE:

% % A
ol

ElSl? MSG7: .ASCIZ "+CLOCK FREQ IN HZ:*
0ss11

m MSGB: .

g&oi

1S-0CT-76 11:28 PRGE SB
ee

MESSRGES
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Hi:egr-rs 11:28 PRGE 59

)
OR

Routt

JRIN. MACYLL

0BGARA. P11

;EMULATOR DECODER ROUTINE

: : :
mn &2 2 . il
B Eir el
85,5 ummmmmm § =¥ 8 - "
I G 4 polBTRAE E i
geei mmwmmm g § r TSz 878 8 5
Gl RbtenEn L 0 d
S
- Sy G I
P 5 ghosES B %y g g of
£es 3 & ESRE O B S 6%z rm
fedn gy G e
2
mmmmmxmmmmmm ¢ 2= Bo aaenniad womere..b Pus.sfosy
§ e

165642

165636 .
% v
m 164766 SCOPEH:

B (] g
I
& B 0 Q81 ik
Shas |5 EREED LN RS
S 1 R TG

T T R R R R R R R R
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L

Pt Pt Pt s

0000

PR R s
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004000 164756

31
Ros

012304

(e o)
-

2

33333 saﬁﬁﬁaagagﬁgﬁgﬁgszﬁ"ééé&g

)
pr

-

HOS

#BIT11, SR
SCOPER

SCOPEF , ICOUNT

s TEST FOR_ITERATIONS
SEXIT IF ITERATIONS INWIBITED

; TEST roularcommou OF ITERATIONS
% ?%}& COUNT

(SP)+  :POP RETURN PG

(SP)+,PS

e
SCobeF

g, §5ms
s¥8m 32
8z " -

Nt
ES
B

;RESTOR PROCESSOR STATUS
i2CEAR ITERATION COUNT

;NUMBER OF REQUESTED ITERATIONS
3 TION COUNT

sDEFRULT RETURN
;BEGINNING OF TRBLE OF TEST RDDRESSES
;s TEST ADDRESS LIST

:CLEAR OCTAL NUMBER LOCATION
;SAVE Rl

:SAVE RO

:FETCH AN ASCII CHAR FROM KEYBORRD
:CONTROL C?

: TEST FOR RUBOUT

:TEST FOR <CR>

sEXIT IF SPACE

s TEST FOR VALID OCTAL NUMBER

; CONVERT RSCII TO OCTAL
;CHALK'M UP
;FETCH NEXT CHAR

; TYPE?
;PLACE OCTAL NUMBER HERE

RESTOR R
s RETURN




JRIN. MACYIL 2?(

DBOARA. P11

§§ 013104
9

00000000
RIRBZRER

23TRPE F£55

Bt e B foed P oo B B o2 oo

W) WWwww

== Bt Bt Pt Do Po=b (o€ oD Pt e S ) Pt fonen oD Bms st b P o2 B oo Pt P B ooz et B0 o0 B0 P

QI BRI S
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i e AR N
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=
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;S-OCT-?& 11:268 PRAGE &l

185272
165266

e

165244
826005
0000+
000001

000137
165166
165162

013270

W

001

000001

OLETEN" AN ASCII CHARACTER FROM KEYBOARD

FWATT FOR KeVBoRRD

FETC CHAR

7 éIT RSC??M

T.KEY. Oggga

MOvB
165264 MOVB

gle

105

GTKS
arue RO

i

0177500

; TEST FOR *RNCSHITTER DONE

TTYFLG:

: asg

.10T:

]
—
—

164406

:
ARIRIRARIES

wn

3582833828

Q?.H
=%

3388

000000 PRINT2: .WORD
PRINT3: .BYTE
177770 PRINTR: &QVB

-RSCII

s

mn?gn

at ), ITY
trry)

(17Y)

81, (TTY)
.REST

Qi‘»”

(CRY<LF><]>

0,0,0,0
0,0

#1,PRINT3
b

;SRV§ TTY
; TEST FOR INHIBIT PRINT

:%mg 10 BE TYPED

; TERMINATOR?
;RESTORE OLD SEQUENCE
;SET UP CR LF

;WAIT FOR DONE

;SET ZERO FILL SWITCH




JO5

;aINT301

7?§6R }?EggT-?S 11:28 PARGE &2

MACY1l 27¢(
MON

.Pll

.
z
m

.

t2ET POINTER T0 EIRST ASCII CHAR.
OF CHARACTER

:nornrgTaxr INTO ¢
PACK IT

:gggﬁ%gaukiﬂolﬂc ZERO’S
RY

13,5R
INT2, %4

t
PRINTF

881
PRTE

PRIN
-6
4. -(6)
|
(4)
(4)
™
(4)
TTY
(4)
TTY

PRINTS: CLR
MOVB
BIT
BNE
MOV
MOV
gkRB

PRINTL: CLRB

PRINTF:

i

e g
0132

777m T80 707 T 40
mmmmmm

) o= o4 o—f o=

CREEEREI

;MRKE INTO ASCII CHAR

;CHECK FILL SWITCH
; REPEART

'ROTATE BIT INTO C

(4)+
INT3+)

2,”4
+

PR INT3
PR INT3
PR f
PRINT
$PR]
s+3 4

mmmmmm

IT

ST

T
;RE

PRINTE
7N

b+, %

t
%7

0TON SUBROUTg

f 3L

R
i e e

T o o) o § o) ] ot = o] Tl =) o= ) < ) 4 4 4 o v i =4 4§ v ) 4§ b oG =
O00000000000000000O0

N

;SAVE PC AND PSW.
;RESTORE PC AND PSMW.
;EXIT.

; IN STRCK.

NE
)+

)

SVRPC
;SAVE REGS 0 - 4

PP P S~~~ ’-

+ 0010000
) ""'
6

ﬁmaelm

Imuwummmm g mmmmmmmmmgoo

d B

SnEBl BT

g ol o= o=d o= o= o=F o=d oo =4
0000000000

EEEEE RS

o o 4 = o4 v—f = =G v 4 o—§ g =§
0000000000000

%ﬁmﬁwmﬁmﬁgmuﬁmﬁ%ﬁ@%

":SAVE PC AND PSW.

.b.b.b.bsobm -
et e s e e

;RESTORE REGS 0 - 4
;FROM STACK.
;RESTORE PC AND PSW.

Lo
22 3
w — -’lﬂ\
EEITVITRL N
......
Tttt tt+tt+H m
el e e et T T S T
O DD D O DDDD ms
=t o e e e N (v

: MOV
"MOV
MOV
MOV
MOV
MOV
MOV
MOV
MoV
MOV

JJUU 3¢
000030

Aieaead oo

l-..lolllllll — g

Wi el o8

111‘.1111

b e — - —— —— — —



—— —— — e S e

KOS

MRIN. MRCY1I E;&‘?ﬁ& }?EEOET-?S 11:268 PAGE &3

DBOARA. P11
g% TR RSTPC: O oy
g 013550 RSTPSW: O
7629 s POKER FRILD I coanr 58
5 P o DR s
2663 oiassa liﬂm; . PFRIL: nov “ MS«.
Bl o
é‘é‘éa 13570 g*newo Pw wmpnoumc :PATCH ANYONE?
as?g iasn 16706 000036 ggw{m SAVRG, RE
% i% @ 013552 164216 % ?gcrs)ay. 24 :RESTORE POMER FAIL VECTOR
Er :
R & 3
;? i 7 913532 W tss'ig 25
iR F R
2680 813& 050137 5@1’7 051105 PFLD: .RSCIZ *“«POMER FAILED+"
g1 BE mue o o
2683 13656 JEVEN
2684
2E8S 000001 .END
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DBGRAAR.PLI CROSS ERENCE TRBLE -- USER SYMBOLS
ACCEPT= 104003 802 9'% 1930 1940 1948 1356 2018
P 101 1290 |
PTD. 1 &
PT 1 148
RCPTO0. 01 158
RC.2 010204 el70 el7es
RO.2 013010 eS1? 25198
P BB O o e o ae
i 1900 1563 o887 Aiice
BGNO 001130 gzg B31s
BGN] 001142 B32 B834s
1156 ggg B837%
I = 2 852 8c8
{Tl = 7558 gEe 8S?7
T10 = 7468
BIT11 = OO4000 7458 2486
BITi2 = 01 7448
it na R EE
4
BiTie = 100000 7l 5420
BI% = 00000M 7548 851 856
BI = 000010 8 £S5
BITY = 000020 7528 8498
g{g Z 000100 4T HEE - S
BI z tma% 7498 843 B4t
Bl¥g = 7488
BI = 001000 7478
BUFF ! 1330 912s 1019% 1021
%2 11325 9118 1020% 102'-!: 1025
CARGD 1 algg 51% 21958
CLEAR 134 12378
CLKCSR 001 %;I 927 93C# 937 ggﬁ Sy
560 @ 378 980#* 1008#%
1068 1069 1071% 1072 1074% 1075 1078%
1093% 119! 1126 1128% 1129 1131% 1135S#
éégg: 1157#%  1159% l2le® 1213 1261% 1262
CLKEN = 100 Halg 1 1154 e
CLKIS %176 8618 3%& g g;i 1&31;! 1616 18??&
CLKIV 1174 2281: ¥ 2291: 1% % 123% 142%
g ﬁx}ﬂ 8208 20.6x 200os a0mi¢ MBSt A A
GONT¥ 254 1439 1452 14568
. 006000 {;?g i?'wl
Ctlh
CR = lg 7948 ¥ gg: 24?7 2588
CRLF 12317 c4e7s
CRUNCH 584; 1BSEn
CTRIG 4§78
CYC1K 198Ss
CyCl00 1992 1997
CYCe00 007040 1986 59910
CyCS0 007130 1998 8

953

1147%
2256#

1162%
2279%

955#
1046#

1148
coee#

c0S4#
2290*
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LJMRAIN. MACYLL 27(732) -0CT-76 11:28 PRAGE &6
DBORRAR.PI11 CR RE&R?&CE ?nai.é ~ USESESYHBOLS
CYCe0 0O71BM 2004 2009
DRCCEP 0101 1972 1977 1982 c2lbes
DECNUN 001276 a%: 952 5?52. 1978 1980 1983 1985 1991 1997 2003 2009 2016 clb3*
DEFRUL 007240 A 1906 1927 20448
DELAY 0OO0Ou4l1S2 14368  1N37
Yl 17098 g&g
1234 8798
TRD 15.:5 748 2046
TIV 1214 Os 2048
DIViI0 007700 21078 211l
gms 010042 2l3bs 2140
1 clels 2125
8 2097
1 c4798 24B0x* 248l
2 7968 799 800s B801s 802 B03s
EC = 000001 9148
ECM 012260 24208
EMIABL= 812375 7968 799 ] 801s 8024 8038
EMTRG 12364 79 Y42 24468
ENTDEC 0l2322 ) 24338
EMTOK D123 2438 24408
EN)TET 12246 5379 c41B8s
ERFL 125% 738
ERPC 121 24098 2453 ,
ERRCNT 012530 c0c4® 247ls .
ERRLOP 012500 462 ECLET
ERROR = 104000 s 9;3 933 94 gg 959 984 990 1023 1027 10S0 1106 1167
11 11 12494 124 12 1296 1299 1303 1306 1328 1331 1335 1338
1343 1350 1353 1356 1360 1380 1384 1389 1393 1398 1402 1421
1427 1438 1944 1447 1451 1481 1484 1488 1491 1495 1498 1522 1€30
1536 1550 1576 158; 1617 1620 1624 1631 635 1639 1649 1656 1663
1667 1702 1756 71 1720 1755 1766 1775 1794 1840 1854 1859 201l
2092 2106 el 131 el3S elS] 2l9l 2230 2439
ERTSTN 012532 € 96S9% 1002% 1038% 10S8% 1116% 1189% 1227% 1255% 1277% 131S% 1368% 1410%
1469% 1S11% 1SES* 1S96# 1680* 173b% - 1808B% 1821% 1875% 2036% 2472%
ES = 000424 7998 (] 801 4 5
ETX";O 0{%‘70“2 2086. awo' 5‘1’?3 2128 2143 2ly4s
Eth 315%0 1698 17138
EXTREQ= 000010 8508 1386 1387 1390 1391 1718 -
% 0l 2466 24708
1 8898 1; 1660 1761 1771 1848
FIRST. 1 892 éll 1935 2033 35% 2036
FLAG = BE# 2080
FSTART 011630 1902 23668
v i%l 5897:
HERE = N
HLTSH = | 24508 2461
HOLDIT 010322 aeugn 220S% 2210 2217% 2228 e231 2233% 2234% 2236% 2237 2240% 2246 2247 #
co48® 2249% 2250% 2251#%
HOLDUP 010320 1 1% 1265 1526 1532 1538 1841 1546 1579 1587 1641 1643 1659
12203 1 ", 1768 1770 1785 1847 cc0cs
% gnnsz 5088 1018
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DBGARAA.PLI CROSS REFERENCE TRBLE -- USER SYMBOLS

g ﬁ%”i

1001 1037% 10S57% # ¥ 1206#% Y “ 7% 409
ol B U B
INTTST 004162 Y 'H
803 2026 2168 eslsS
%: 975 1012 1025 1121 1140 1424 1699 1967% 2045% 2280 2458
778%
7798
7808
781s
7828 2045
7838 83% 2044
7848 Ble BlS gi8 826 838 946 992 1018 1067 1160 1453
1722 1778 1844 1893 289
: 22968  c24eM -4 es
1 Q3.8
[klo  0os7es 11364
LKI10A 003042 12128 1216
LK108 003036 12118 1219
LK1l 003114 12328
Ll(lga 12608
LKl 12648 1269
LK2 001402 93Ss
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