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2,

2.1

2.2

ABSTRACT

THE DKBE CLOCKS DJAGNOSTIC 1S DESIGNED TO VERIFY CORRECT
OPERATION OF THE DK8=EA, DK8-EC, DKB-ES, AND DKB~EP REAL
TIME CLOCK OPTIONS. THE PROGRAM UTILIZES AND TESTS 10T7'S
ASSOCIATED WITH THE OK8-FEA LINE, DK8-EC CRYSTAL, AND

THE DK8~-EP/DKB-ES PROGRAMMABLE REAL TIME CLOCKS.

- REQUIREMENTS

EQUIPTMENT

[ X A N K B X 2 Aod

A POP-8E WITH THE DK&8-Ea, DK8<-EC, DKB-ES, OR THE DK8-EP
OPTION INSTALLED AND AN ASR=33 TELETYPE OR EQUIVALENT.

A SPECIAL TEST CABLE 1S NECESSARY TO CONNECT THE CLOCK:
FRONT PANEL TO THE PDP8/E POWER SUPPLY FOR THE DK8~ES
cLOCK OPTICN.,

A SPECIAL CABLE IS NECESSARY TO CONNECT THE DKB8~EA
CLOCK MODULE TO THE PDPB/E POWER SUPPLY FOR THE DKB-EA
CLOCK OPTICN.

STORAGE

L X B B A X

THE PROGRAM OCCUPIES _OCATIONS 20PR-6600,
PRELIMINARY PROGRAMS

ALL PROGRAMS FOR TWg BASIC PDP-8p MUST HAVE BgEN RUN
SUCCESSFULLY.

LOADING PRCCEDURE

METHOD

[ E FoR Y

THE PROGRAYM IS LOADED INTO BANK @, USING TWE STANDARD
BINARY L QOADER TECHWNIOQUE,

STARTING PROCEDURE

P L e R R X R

CONTROL SWITCH SETTINGS

SWRE=1 FOR pK8-gP/pK8~-ES REGISTER TEST
SWR1iwm} FOR DK8-ES SCHMITT TRIGGER LOGIC TEST
SWR2s4 FOR INWIBIT ERROR PRINT OUT

SWR3s} FOR INMIBIT ERROR BELL

SWR4my FOR INWIBIT ERROR MALT

SWR5=1 FOR ENTER SCOPE LOOP ON ERRQR

SWRéew1 FOR LOOP ON NON«FAILING TEST

SWR7=} FOR OK8-EP/DK8-ES EXTERNAL PULSE SCOPE LOOP TEST



4,1.1

4,2

4,3

4.3.1

SWRasy1 FOR DK8-ES EXTERNAL CLOCK ScOPE LOOP TESY
FREQUENCY SHITCH SETTINGS FOR DK8-EA/DKB~EC TEST

L EL LY LA LA R LE Ak R K 2 X X J PpursrrRepraecesconeag eca

SWR9=11=0 - TEST 1 CpPS CRYSTAL CLOCK
SWR9=11=} TEST 52 cPS CRYSTAL CLOCK
SWR9=11s2 TEST 50 CPS LINE CLOCK
SWR9=11=3 TEST 62 cPS LINE CLOCK
SWR9=11=z4 TEST 500 CPS CRYSTAL CLOCK
SWR9~11s5 TEST 50202 CPS CRYSTAL CLOCK

STARTING ACDRESS

----p-'-p--q-—--

THE STARYTING ADDRESS IS 2202 OCTAL.
OPERATOR ACTION |

P PP R PO ™ T oaw-w

OK8- EA/DKB EC TESY

WITH THE PROGRAM xN BANK @, SET SWITCH REGISTER T0 22080,
PRESS ADORESS LOAD.
SET THE SWITCH REGISTER TO @208,

SET SWITCH REGISTER To INDICATE FREQUENY oF DKB8-EA
OR DK8«EC CLOCK UNDER TEST,

PRESS CLEAR AND THEN PRESS CONTINUE,

THE PROGRAM SKOULD RUN UNTIL AN ERROR OCCURES OR UNTIL
STOPPED BY THE OPERATOR,

THE TTY WILL SIGNAL "DKBE PASS COMPLETE" AY
THE COMPLETION OF EVERY PASS,

DK8~EP/DKB-ES REGISTER TEST

WITH THE PRQGRAM IN BANK 2, SET SWITCH REGISTER Y0 Pp209,
PRESS ADDRESS LOAD.

SET SWITCH REGISTER t0 @082,

SET SWITCH REGISTER YO INDICATE DKB8-EP/DK8-ES REGISTER TEST,
PRESS CLEAR AND THEN PRESS CONTINUE.,

THE PROGRAM SHOULD RUN UNTIL AN ERROR OCCURES OR UNTIL
STOPPED BY THE OPERATOR,

THE TTY WILL SIGNAL "DK8E PASS COMPLETE" AT
THE COMPLETION OF EVERY PASS,



4.3.3

4,3.,4

5,

DK8-ES SCHMIYT TRIGGER INPyt LOGIC TEST

LY AR R R K R AL K g XL LN L A B A A X R4

WITH THE PROGRAM IN BANK 2, SET THE SWITCH REGISTER TO @208,

PRESS ADDRESS LOAD.

SET SWwITCH REGISTER TO @020,

SET THE SWITCH REGISTER YO INDICATE DK8-ES SCHMITT TRIGGER
INPUT LOGIC TEST,

PRESS CLEAR AND TMEN CONTINUE.

THE PROGRAM SHOULD RUN UNTIL AN ERROR OCCURES OR UNTIL
STOPPED BY THE OPERATOR,

THE TTY WILL SIGNAL "DKBE PASS COMPLETE" AT
THE COMPLETION OF EVERY PASS,

DK8~EP/DKB-ES EXTERNAL PULSE SCOPE LOOP TEST

LR L R TR Rl K R N 2 R K X R LR L R L R A i ol R A A A -

WITH THE PROGRAM IN MEMQRY, SET THE SWITCH REGISTER To 2200,
PRESS ADORESS LOAD.
SET SWITCH REGISTER T0 2208,

SET SWITCH REGISTER TO INDICATE EXTERNAL PULSE SCOPE LOOP TEST,

PRESS CLEAR AND THWEN PRESS CONTINUE,

USE O0SCILLCSCOPE TO VERIFY 42 MICRO SECOND PULSE RATE AT
FJ2,FJ1,MM1, AND WM2 ON THE DK8«EP/DKB=ES MODULES.

USE QOSCILLOSCOPE TO VERIFY 42 MICRO SECOND PULSE RATE AT
OVERFLOW ON DK8-ES CLOCK FRONT PANEL, (DK8=gS ONLY)

DK8-ES EXTERNAL CLOCK SCOPE LOOP TEST

L R X N N R A L R N X A CE R ER N N FE AL X X XX 2 ]

WITH THE PROGRAM [N MEMORY, SET THE SWITCW REGISTER TO p2g@a,
PRESS ADDRESS LOAD.
SET SWITCH REGISTER T0 pgooe,

SET SWITCH REGISYER T0 INDICATE EXTERNAL CLOCK SCOPE LOQOP TEST,

PRESS CLEAR AND THEN PRESS CONTINUE,
GROUND cLOCK IN ON DK8-ES CLOCK FRONT PANEL,

THE TTY BELL WILL SIGNAL, IF AN EXTERNAL CLOCK IN WAS
RECEIVED,

OPERATING PROCEDURE

L LYY A R R A



5.1

5.2

5,3

5.3.1

5.3.2

5:3.3,

6,

OPERATIONAL SWITCH SETTINGS

NONE
SUBROUTINE ABSTRACTS

NONE

DK8-EA OR DK8-EC CLOCK OPTION

XL EY X TN Ll R R ] R X X X ¥ ¥4 X X K J

INSTALL DK8=-EA OR DK8-EC CLOCK OPTION
OK8-EP CLOCK QPTION

PP egrTer e T T ot ane -

INSTALL OKE-EP CLOCK OPTION,

RUN DKB-EP/DKB-ES REGISTER YEST 4,3,2,

RUN DK8-EP/DKB-ES EXTERNAL PULSE SCOPE LOOP TEST 4.3.4.
DKB-ES CLOCK OPTION

-'--'-'-----Q------

INSTALL OK8-ES CLOCk OPTION,

RUN DK8-EP/DK8-ES REGISTER TEST 4,3.2,

CONNECY EXTERNAL SOURCE FREQUENCY LOCATED AT J5 ON THE PDPB/E
POWER SUPPLY TO THE EXTERNAL SCHMITT TRIGGER [NPUT LOGIC VIA
THE DKB8-ES CLOCK FRONT PANEL WITH THE SPECIAL TEST CABLE,

SET THE THREE SLOPE SELECTJON SWITCHES ON Dk8-ES CLOCK
FRONT PANEL TO THE POSITIVE POSITION,

ADJUST THE THREE INPUT THRESHOLD POTENTIOMETERS ON
DKB-ES CLOCK FRONT PANEL YO THE CENTER POSITION,

RUN THE DK8-ES SCHMITT TRIGGER INPUT LOGIC TEST 4.3.3.

RUN THE DK@-EP/DKB-ES EXTERNAL PULSE SCOPE LOOP TEST 4.3,4,
RUN THE DKB-ES EXTERNAL CLOCK SCOPE LOOP TEST 4,3,5.

ERRORS

ALL RECOVERABLE ERRORS ENCOUNTERED IN THE PROGRAM WILL
RESULT IN AN ERROR HALT OR AN ERROR TYPEOUT AND THEN
AN ERROR HALT.,



6,1 ERRORS AND DISCRIPTION

- Poaeoe e PNt e P e

6,1,1 ERRQR MALTS

[ X R K R A K R Al d

ERROR HALTS IN PROGRAM ARE AS FOLLOWS:
EqLT1t MONITOR ERROR WALT, READ ERROR TYPE-OUT,
EHLT2! SKIP TRAP, CLZE

ERLT3! SKIP TRAP, CLOE

EHLT41 SKIP TRAP, CLOE

EMLTSt SKIP TRAP, CLAB

EMLT6: SKIP TRAP, CLEN

EMLT?1 SKIP TRaAP, CLSA

EHLTL21 SKIP TRAP, CLBA

EMLT111 SKIP TRAP, CLCA

6,1,2 ERRQR TYPECUTS

PPN RSP -

ERROR TYPECUTS IN PROGRAM ARE AS FOLLOWSI
TEST xxxx FAILED, STARTING ADDRESS xxxX
THE GOOD AC = XXXX AND BAD AC = XXXX
CLOCK BUFFER REGISTER AND AC TRANSFER FAILED
CLOCK COUNTER REGISTER AND AC TRANSFER FAILED
CLOCK ENABLE REGISTER AND AC TRANSFER FAILED
THE AC WAS CHANGED BY A CLOCK 10T
PROGRAM INTERRUPT FAILED, NO INTERRUPT EXPECTED
PROGRAM INTERRUPT FAILED, INTERRUPT EXPECTED
CLOCK SKIP FAJLED, NO SKIP EXPECTED
CLOCK SKIP FAILED, SKIP EXPECTED
CLOCK OUTPUT FAILED, CLOCK FREQUENCY FAST
CLOCK OUTPLUT FAILED, CLOCK FREQUENCY SLOW

6,2 ERROR RECOVERY

ALL ERRORS ENCOUNTERED MUST BE CORRECTED BEFORE PROCEDING
ON IN THE PROGRAM, IN ALL CASES ACCESS THE LISTING FOR



6.2,1

7.

7.2

8,

8,1

8.2

FURTMER INFORMATION,
SCOPE LOOPS

A SCOPE LOCP IS AVAILABLE FOR ALL MONITOR ERROR HALTS.
THE OPERATCR MAY ENTER A SCOPE LOOP AFTER A MON]TOR
ERROR HWALT BY DOING THE FOLLOWING,

SET SWR4s1 TO INDICATE INMIBIT ERROR HALT,

SET SWRS=s1 TO INDICATE ENTER SCOPE LOOP.

SET SWR6s1 TO INDJCAYE LOOP ON THIS TEST,

PRESS CLEAR AND THEN PRESS CONTINUE,

SET SWR2s1 TO INHIBIT ERRQR TYPEOUT,

SET SWR3=1 TO INMIBIT ERROR BELL.

RESTRICTIONS

STARTING RESTRICTY]IONS

NONE
OPERATING RESTRICTIONS

THE PROGRAM MUST RESIDE IN BANk 2 .

PDP-8E WITK THE DKB-EA, DKB8~-EC, DK8-ES, OR THE DK8-EP
CLOCK OPTICN INSTALLED,

THE EXT, CPS SOURCE USED IN THE DK8-ES EXTERNAL SCHMITT
TRIGGER INPUT LOGIC TEST MUST BE DISCONNECTED WHEN
RUNNING THE DKB-EP/DK8-ES REGISTER TEST,

THE PDP-BE MUST BE RUNNING FAST CYCLE "i1,2" vICRO. SECONDS,

ALL CLOCK OUTPUTS SWOULD BE VERIFIED WITH AN OSCILLOSCOPE
TO INSURE CORRECT OPERATION,

MISCELLANECUS

P aew - - - .

SPECIFICATIONS

THE DKB8-EA CLOCK COUNTS AT INTERVALS OF TIMg AT 180 0OR
120 TIMES A SECOND. THE FREQUENCY IS DETERMINED BY THE
FULL WAVE RECTIFIER NETWORK WHICH OPERATES OFF THE

50 OR 6@ CPS LINE WHICH EVER T MAY BE, THIS MAKES THE
CLOCK CAPAELE OF SUPPLYING PROGRAM INTERRUPT REQUESTS

AT A RATE CF 120 BR 128 TIMES A SECOND.

EXECUTION TIME



9.

DK8-EA/DKB-EC TEST., APPROXIMATIVELY 2.5 MINUTES PER PASS,

OK8-EP/DK8~-ES REGISTER TEST, APPROXIHATIVELY 3.5 MINUTES
PER PASS,

DKB-ES SCHMITT TRIGGER INPUT LOGIC TEST, APPROXIMATIVELY
2 MINUTES PER PASS.

PROGRAM DISCRIPTION

PR aCowe ™ wm e, - o -

DK8-EA OR CK8-EC CLOCK

LR P N R I R i I e e ok

THE PROGRAM EXERCISES ANp YESTS THE FOLLOWING IOT'S FOR CORRECT
OPERATION AND FUNCTION,

SKIP ON 4 CLOCK FLAG AND CLEAR THE FLAG (CLSK)

OCTAL CODE® 6133

OPERATION? SENSES THE CLOCK FLAG, WHICH IS SET WITH
EACH CLOCK PULSE} IF IT IS SET, THE NEXT
SEQUENTYIAL INSTRUCTION IS SKIPPED AND THE
FLAG IS THEN CLEARED,

ENABLE CLOCK INTERRUPT (CLED)

OCTAL CODE: 6133

OPERATION: ENABLES THE CLOCK FLAG, WHICH [S SET WITH
EACH CLOCK PULSE+ TO CAUSE A PROGRAM
INTERRUPT REQUEST. THE FLAG WILL REMAIN
SET UNTIL CLEARED WITW CLSK,

DISABLE CLOCK INTERRUPT (CLED)
OCTAL CODE! 6132
OPERATION: DISABLES THE CLOCK FLAG FROM CAUSING
AN INTERRUPT REQUEST, THE FLAG IS NOT AFFECTYED.

DK8-EP/DK8=-ES CLOCK

THE PROGRAM EXERCISES AND TESTS THE FOLLOWING IOT'S FOR CORRECT
OPERATION AND FUNCTION,

CLEAR THE CLOCK ENABLE REGISTER PER AC (CLZE)

OCTAL CoDE? 6130

OPERATIONS CLEARS THE BITS IN THE CLOCK ENABLE
REGISTER CORRESPONDING T! THOSE BITS
SET IN THE AC: THE AC IS NQT AFFECTED.

SKIP ON A CLOCK INTERRUPT (CLSK)

OCTAL CODE! 6131

OPERATION: SENSES FOR INTERRUPT CONDITIONS, IF THE
CONDITIONS ARE PRESENT THE NEXT SEQUENCIAL
INSTRUCTION IS SKIPPED. THE CONDITIONS
ARE AS FOLLOWS:
A, ENABLE EVENT INTERRUPT 1 AND INPUT 4
B, ENABLE EVENT INTERRUPT 2 AND INPUT 2
€. ENABLE EVENT INTERRUPT 3 AND INPUT 1
D, ENABLE OVERFLOW INTERRUPT AND OVERFLOW



AC TO CLOCK ENABLE REGISTER (CLOE)
OCTEL CODE!? 6132 : ,
OPERATION! CAUSES THE CONTENTS OF THE AC TO BE
LOADED INTO THE CLOCK ENABLE
REGISTER CORRESPONDING TO TWOSE BITS
SET IN THE AC , THWE AC IS NOT AFFECTED,
CLOCK ENABLE REGISTER FUNCTIONS ARE AS

FOLLOWS.,
AC BIT FUNCTION

2 ENABLE CLOCK OVERFLOW
1 82 MODE CONTROL

20 COUNTER RUNS AT SELECTED RATE,
OVERFLOW OCCURS EVERY 4096 COUNTS,
OVERFLOW REMAINS SET UNTIL CLEARED BY
(CLSA) 10T 6135,

21 COUNTER RUNS AT SELECTED RATE,
OVERFLOW CAUSES THE CLOCK BUFFER
REGISTER TO BE TRANSFERED T0 THE
CLOCK COUNTER REGISTER WHICH wiLL
CONTINUE TO RUN AFTER TRANSFER.
OVERFLOW WILL REMAIN SET UNTIL
CLEARED BY (CLSA) 10T 6135.

10 COUNTER RUNS AT SELECTED RATE,

AN EXTERNA| SCHMITT TRIGGER SIGNAL»

IF ENABLED, CAUSES THE CLOCK COUNTER
REGISTER YO BE TRANSFERED Y0 THE CLOCK
BUFFER REGISTER AND THE CLOCK COUNTER
CONTINUES TO RUN,

11 COUNTER RUNS AT SELECTED RATE.

AN EXTERNAL SCHMITT TRIGGER SIGNAL:.
IF ENABLED, CAUSES THE CLOCK COUNTER
REGISTER T0 BE TRANSFERED TQ THE
CLOCK BUFFER REGISTER AND THE CLOCK
COUNTER WILL CONTINUE TO RUN FROM O,

3,4 &5 COUNT RATE

¢ee SsYoP

o1 EXTERNAL CLOCK SOURCE
212 100 CPS

211 1008 CPS

100 10200 CPS

101 100000 CPS

1190 1800002 CPS

111 STOP

6 WHEN SET TO A 1, OVERFLOW CAUSES
AN EXTERNAL PULSE,



9,10 ¢& 11

WHEN SET T0 A 1, THE CLOCK COUNTER
1S INHIBITED FROM COUNTING.

WHEN SET TO A 1, ENABLES EXTERNAL
SCHMITT TRIGGER SIGNALS AND THE OVERFLOW
FLOP TO CAUSE AN INTERRUPT REQUEST IF
THEY ARE ENABLED,

ENABLE SCHMITY TRIGGER EVENTYS

100 INPUT 4
212 INPUT 2
o1 INPUT &

AC TO CLOCK BUFFER REGISTER (CLAB)

OCTAL CODE!
OPERATION!

6133

CAUSES THE CONTENTS OF THE AC TO BE
TRANSFERED INTO THE CLOCK BUFFER REGISTER;
THE CONTENTS OF BUFFER REGISTER IS THEN
TRANSFERED TO THE CLOCK COUNTER

REGISTER, THE AC IS NOT AFFECTED.

CLOCK ENABLE REGISTER TO AC (CLEN)?

OCTAL CoODE!
OPERATION!

CLOCK STATLS TO
OCTAL CODE?
OPERATION:

11

6134

CAUSES THE CONTENTS OF THE CLOCK ENABLE
REGISTER T0O BE TRANSFERRED T0 THE AC,
THE ENABLE REGISTER IS NOT AFFECTED,

AC (CLSA)

6135

CAUSES THE CONTENTS OF THE CLOCK STATUS
REGISTER 70 BE TRANSFERED INTQ THE AC.
THE STATUS BITS ARE THEN CLEARED
CORRESPONDING TO THOSE BITS THAT WERE
SET IN THE ACs+ THE STATUS REGISTER
FUNCTIONS ARE AS FOLLOWS,

STATUS CONDITION

------ Ve T

OVERF_OW
NOT USED
INPUT 4
INPUT 2
INPUT 1

CLOCK BUFFER REGISTER TO AC (CLBA)

QCTAL COOE!
OPERATION!

6136

CAUSES THE CONTENTS OF THE CLOCK
BUFFER REGISTER TO BE TRANSFERED
INTO THE A€, THE BUFFER REGISTER
1S NOT AFFECTED,

CLOCK COUNTER REGISTER TO AC (CLCA)

OCTAL CODE?

6137



ieg.

OPERATIONS

LISTING

- e

H

CAUSES THE CONTENTS OF THE CLOCK
COUNTER YO BE TRANSFERED INTO THE
CLOCK BUFFER REGISTER, THE BUFFER
REGISTER I8 THEN TRANSFERED INTO
THE AC., THE COUNTER REGISTER

1S NOT AFFECTED,
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