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1. 

2.1 

2.2 

4, 

4,1 

ABSTRACT 

THE OKBE CLOCKS DIAGNOSTIC 1S DESIGNED TO VERIFY CORRECT 
OPERATION CF THE DK8=EA, OK8-EC, DKB-ES» AND OKB~-EP REAL 
TIME CLOCK OPTIONS. THE PROGRAM UTILIZES AND TESTS IoT's 
ASSOCIATED WITH THE OK8-EA LINE, OKB8-EC CRYSTAL, AND 
THE QKS-EP/DKB-ES PROGRAMMABLE REAL TIME CLOCKS, 

REQUIREMENTS 

EQUIPTMENT 
Pq Rerernewts 

A PoP@8E WITH THE DK8-Ea, OKA8"EC, OKB-ES, OR THE DKB-EP 
OPTION INSTALLED AND AN ASR@3S TELETYPE OR EQUIVALENT. 

A SPECIAL TEST CABLE 1S NECESSARY TO CONNECT THE CLOCK: 
FRONT PANEL TO THE POP8/E POWER SUPPLY FOR THE DK8-ES 
CLOCK OPTICN, 

A SPECIAL CABLE IS NECESSARY TO CONNECT THE DKS8~EA 
CLOCK MODULE TO THE POPB/E POWER SUPPLY FOR THE DK8=EA 
CLOCK OPTICN. 

STORAGE 
en tor ww 

THE PROGRAM OCCUPIES LOCATIONS @200-6620, 

PRELIMINARY PROGRAMS 

ALL PROGRAMS FOR THe BASIC POP-8e MUST HAVE BEeEN RUN 
SUCCESSFULLY. 

LOADING PROCEDURE 
Pe @w ee ge OF ow ew - 

METHOD 
Oe ak el 2 

THE PROGRAM IS LOADED INTO BANK @, USING TWE STANDARD 
BINARY LOADER TECHNIQUE, 

STARTING PROCEDURE 
Oe ed Oe ede a 

CONTROL SWITCH SETTINGS 

SWROed FOR nK8-EP/QK8-ES REGISTER TEST 
SWRisd FOR OK8-ES SCHMITT TRIGGER LOGIC TEST 
SWR2e4 FOR INHIBIT ERROR PRINT OUT 
SWR3ad FOR INHIBIT ERROR BELL 
SWR4a4 FOR INMIBI? ERROR HALT 
SWR5a1 FOR ENTER SCOPE LOOP ON ERROR 
SWR6ed FOR LOOP ON NON@WFAILING TEST 
SWR784 FOR OK8-EP/OK8-ES EXTERNAL PULSE SCOPE LOOP TEST



4,141.1 

4,2 

4,3 

4,3.1 

SWRAe4 FOR OK8-ES EXTERNAL CLOCK SCOPE LOOP TEST 

FREQUENCY SWITCH SETTINGS FOR OK8-EA/DK8-EC TEST 
gr awe qgun ert ono tow wera raetaw Sqaer®enaGgtaoer eran eeg@* oa 

SWRIW11 20 TEST 1 CpS CRYSTAL CLOCK 
SWR9@Lia4 TEST 50 CPS CRYSTAL CLOCK 
SWRO-1452 TEST 5@ CPS LINE CLOCK 
SWROHmLL=S TEST 6@ CPS LINE CLOCK 
SWROeLI=s4 TEST 500 CPS CRYSTAL CLOCK 
SWR9"11s5 TEST 5@g@ CPS CRYSTAL CLOCK 

STARTING ACORESS 
egt®aerrge KF FTF eee Te 

THE STARTING ADDRESS IS @200 OCTAL. 

OPERATOR ACTION | 
FPP weawa FZ Fone 

OK8- EA/OKB- EC TEST 

WITH THE PROGRAM IN BANK @, SET SWITCH REGISTER TO 0200, 

PRESS ADORESS LOAD. 

SET THE SWITCH REGISTER TO G0@0, 

SET SWITCH REGISTER To INDICATE FREQUENY OF DKB~-EA 
OR DKS8-EC CLOCK UNDER 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 "DOKBE PASS COMPLETE" AT 
THE COMPLETION OF EVERY PASS, 

DKS-EP/DKB-ES REGISTER TEST 

WITH THE PROGRAM IN BANK @, SET SWITCH REGISTER TO 8288, 

PREss ADORESS LOAD. 

SET SwITCH REGISTER TO 8082, 

SET SWITCH REGISTER TO INDICATE OK8-EP/OK6-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 

4,3,.5 

3. 

DK8-ES SCHMIrT TRIGGER INPyT LOGIC TEST 
ae Fewer we EV FPF qe F eG wF awe ewe eG gGaerB®ewtoevewrgr a 

WITH THE PROGRAM IN BANK @, SET THE SWITCH REGISTER TO 9288, 

PRESS ADDRESS LOAD. 

SET SwITCH REGISTER TO 0028, 

SET THE SWITCH REGISTER TO INDICATE DK8-ES SCHMITT TRIGGER 

INPUT LOGIC TEST, 

PRESS CLEAR AND TWEN CONTINUEs 

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

THE TTY WILL SIGNAL "OK8E PASS COMPLETE” AT 
THE COMPLETION OF EVERY PASS. 

OKB-EP/DKSB-ES EXTERNAL PULSE SCOPE LOOP TEST 
Fe Fe ee oe OP we oe oe cw ae ae ae om om OF ee oe Fe a et OF oe Ge om Fe oe Te OE my * 

WITH THE PROGRAM IN MEMoRY, SET THE SWITCH REGISTER To 0208. 

PRESS ADORESS LOAD. 

SET SWITCH REGISTER 70 o280, 

SET SWITCH REGISTER TO INDICATE EXTERNAL PULSE SCOPE LOOP TEST, 

PRESS CLEAR AND THEN PRESS CONTINUE, 

USE OSCILLOSCOPE TO VERIFY 42 MICRO SECOND PULSE RATE AT 
Fy2,PU4,HM1, AND HM2 ON THE DK8eEP/DKB=ES MODULES, 

USE OSCILLOSCOPE TO VERIFY 48 MICRO SECOND PULSE RATE AT 
OVERFLOW ON DKS8-ES CLOCK FRONT PANEL. (DK8=ES ONLY) 

OKB-ES EXTERNAL CLOCK. SCOPE LOOP TEST 
Sg FX ae Fra w RMR eae Za mee wee wvaw Gee Fe GQuauanwa wa 

WITH THE PROGRAM [N MEMORY, SET THE SWITCH REGISTER TO 9280. 

PRESS ADORESS LOAD. 

SET SWITCH REGISTER TO 9228, 

SET SWITCH REGISTER TO INDICATE EXTERNAL CLOCK SCOPE LOOP TEST, 

PRESS CLEAR AND THEN PRESS CONTINUE. 

GROUND CLOCK IN ON DKB-ES CLOCK FRONT PANEL, 

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

RECEIVED, 

OPERATING PROCEDURE 
Stare ge ETF ewe wa ae



5.1 

5.2 

5,3 

5.3.1 

545.2 

32SeSe 

6. 

OPERATIONAL SWITCH SETTINGS 

NONE 

SUBROUTINE ABSTRACTS 

NONE 

OPERATOR TEST SELECTION 

OK8-EA OR OKB8-EC CLOCK OPTION 
Fe VFwrevgae ZF tavaertw ge t*eaweraw ereae 

INSTALL DK8-EA OR OKS8~EC CLOCK OPTION 

RUN OKS-EA/DKB~EC TEST 4,3,1. 

DKS-EP CLOCK OPTION 
wee G@egrwae TF ene fon = 

INSTALL OKE-EP CLOCK OPTION, 

RUN OKB-EP/OKB-ES REGISTER TEST 4,353.2. 

RUN DKS-EP/OKB~-ES EXTERNAL PULSE SCOPE LOOP TEST 4.3.4. 

DKB-ES CLOCK OPTION 

INSTALL OK8-ES CLOCK OPTION, 

RUN OK8-EP/DKS-ES REGISTER TEST 4,383.2. 

CONNECT EXTERNAL SOYRCE FREQUENCY LOCATED at U5 ON THE POPB/E 
POWER SUPPLY TO THE EXTERNAL SCHMITT TRIGGER INPUT LOGIC VIA 
THE OKB-ES CLOCK FRONT PANEL WITH THE SPECIAL TEST CABLE, 

SET THE THREE SLOPE SELECTION SWITCHES ON Dk8-ES CLOCK 
FRONT PANEL TO THE POSITIVE POSITION. 

ADJUST THE THREE INPUT THRESHOLD POTENTIOMETERS ON 
OKS-ES CLOCK FRONT PANEL 70 THE CENTER POSITION, 

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

RUN THE DKG-EP/DKB-ES EXTERNAL PULSE SCOPE LOOP TEST 4.3,4. 

RUN THE DK8-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.



6.2 

ERRORS AND OISCRIPTION 
Pe Fern wre FV Vw weer Fawn ew eae 

ERROR HALTS 
ee Fa Weqe were 

ERROR HALTS IN PROGRAM ARE AS FOLLOWS: 

EwL Tis: MONITOR ERROR WALT, READ ERROR TYPE-OUT, 

EHLT2: SKIP TRAP, CL2E 

ERLTS: SKIP TRAP, CLOE 

EWLT4! SKIP TRAP, CLOE 

EHLT5: SKIP TRAP, CLAB 

EHLT6s: SKIP TRAP, CLEN 

EMWLT7s SKIP TRAP, CLSA 

EHLTi@1 SKIP TRAP, CLBA 

EWLT11s SKIP TRAP, CLCA 

ERROR TYPECUTS 
Prawn nnwwe FFX woe 

ERROR TYPECUTS IN PROGRAM ARE AS FOLLOWS! 

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 I0T 

PROGRAM INTERRUPT FAILED, NO INTERRUPT EXPECTED 

PROGRAM INTERRUPT FAILED, INTERRUPT EXPECTED 

CLOCK SKIP FAILED, NO SKIP EXPECTED 

CLOCK SK{P FAILED, SKIP EXPECTED 

CLOCK OUTPLT FAILED, CLOCK FREQUENCY FAST 

CLOCK OUTPLT FAILED, CLOCK FREQUENCY SLOW 

ERROR RECOVERY 

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



6.201 

7. 

8, 

8.1 

8.2 

FURTHER INFORMATION, 

SCOPE LOOPS 

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

SET SWR4e1 TO INDICATE INHIBIT ERROR HALT, 

SET SWR521 TO INDICATE ENTER SCOPE LOOP. 

SET SWR681 TO INDICATE LOOP ON THIS TEST, 

PRESS CLEAR ANO THEN PRESS CONTINUE, 

SET SWR281 TO INHIBIT ERROR TYPEOUT. 

SET SWR3©1 TO INHIBIT ERROR BELL, 

RESTRICTIONS 

STARTING RESTRICTIONS 

NONE 

OPERATING RESTRICTIONS 

THE PROGRAM MUST RESIDE IN BANK @ . 

POP-8E WITK THE DKB=EA, OKB@EC, OKB-ES» OR THE DKB-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 DK8-EP/DK8-ES REGISTER TEST. 

THE PDP-8E MUST BE RUNNING FAST CYCLE "1,2" “ICRO. SECONDS. 

ALL CLOCK CUTPUTS SHOULD BE VERIFIED WITH AN OSCILLOSCOPE 

TO INSURE CORRECT OPERATION, 

MISCELLANECUS 
om Fo ewww eere~ 

SPECIFICATIONS 

THE OK8-EA CLOCK COUNTS AT INTERVALS OF TIME aT 188 OR 

128 TIMES A SECOND. THE FREQUENCY IS DETERMINED BY THE 

FULL WAVE RECTIFIER NETWORK WHICH OPERATES OFF THE 
59 OR 6@ CPS LINE WHICH EVER IT MAY BE. THIS MAKES THE 
CLOCK CAPAELE OF SUPPLYING PROGRAM INTERRUPT REQUESTS 

AT A RATE CF 102 BR 128 TIMES A SECOND. 

EXECUTION TIME



9. 

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

OKS-EP/OK8~ES REGISTER TEST, APPROXIMATIVELY 3°5 MINUTES 
PER PASS, 

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

PROGRAM DISCRIPTION 
eaeX*e et eee eF Fw ew me =a 

DK8-EA OR CK8-EC CLOCK 
wemRa twee FR Fae Fae wa oe 

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

SKIP ON & CLOCK FLAG AND CLEAR THE FLAG (CLSK) 
OCTAL CODES 6133 
OPERATION? SENSES THE CLOCK FLAG,» WHICH IS SET WITH 

EACH CLOCK PULSE} IF IT IS SET, THE NEXT 
SEQUENTIAL INSTRUCTION IS SKIPPED AND THE 
FLAG IS THEN CLEARED, 

ENABLE CLOCK INTERRUPT (CLE!) 
OCTAL CODE! 6131 
OPERATION! ENABLES THE CLOCK FLAG, WHICH [1S SET WITH 

EACH CLOCK PULSE: TO CAUSE A PROGRAM 
INTERRUPT REQUEST. THE FLAG WILL REMAIN 
SET UNTIL CLEARED WITH CLSK, 

DISABLE CLOCK INTERRUPT (CLED) 
OCTAL CODE? 6132 
OPERATION? DISABLES THE CLOCK FLAG FROM CAUSING 

AN INTERRUPT REQUEST, THE FLAG IS NOT AFFECTED. 

OKS8-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 (CL2E) 

OCTAL CODE! 6139 

OPERATION? CLEARS THE BITS IN THE CLOCK ENABLE 
REGISTER CORRESPONDING TI THOSE SITS 
SET IN THE ACe THE AC IS NOT 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 
C. ENABLE EVENT INTERRUPT 3 AND INPUT 1 
D, ENABLE OVERFLOW INTERRUPT AND OVERFLOW



AC TO CLOCK ENABLE REGISTER (CLOE) 
OCTEL CODE: 
OPERATIONS 

3,4 8&5 

6132 . . 

CAUSES THE CONTENTS OF THE ac TO BE 

LOADED INTO THE CLOCK ENABLE 
REGISTER CORRESPONDING TO THOSE BITS 

SET IN THE aC , THE AC IS NOT AFFECTED, 
CLOCK ENABLE REGISTER FUNCTYONS ARE aS 
FOLLOWS, . 

FUNCTION 

ENABLE CLOCK OVERFLOW 

MODE CONTROL 

20 COUNTER RUNS AT SELECTED SATE, 
OVERFLOW OCCURS EVERY 4096 COUNTS. 
OVERFLOW REMAINS SET UNTIL CLEARED BY 
(CLSA) I1OT 6155, 

@1 COUNTER RUNS AT SELECTED RATE, 
OVERFLOW CAUSES THE CLOCK BUFFER 
REGISTER TQ BE TRANSFERED To THE 
CLOCK COUNTER REGISTER WHICH WILL 
CONTINUE TO RUN AFTER TRANSFER. 
OVERFLOW WILL REMAIN SET UNTIL 
CLEARED BY (CLSA) IOT 6155. 

10 COUNTER RUNS AT SELECTED RATE, 
AN EXTERNAL SCHMITT TRIGGER SIGNAL» 
IF ENABLED, CAUSES THE CLOCK COUNTER 
REGISTER TO BE TRANSFERED To THE CLOCK 
BUFFER REGISTER AND THE CLOCK COUNTER 
CONTINUES TO RUN, 

11 COUNTER RUNS AY SELECTED RATE, 
AN EXTERNAL SCHMITT TRIGGER SIGNAL; 
IF ENABLED, CAUSES THE CLOCK COUNTER 
REGISTER TO BE TRANSFERED To THE 
CLOCK BUFFER REGISTER AND THE CLOCK 
COUNTER WILL CONTINUE TO RUN FROM @, 

COUNT RATE 

f8@ STOP 
O81 EXTERNAL CLOCK SOURCE 
218 182 CPS 
@11 18008 CPS 
198 18880 CPS 
191 180800 CPS 
412 1980000 CPS 
111 STOP 

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



7 WHEN SET TO A 19 THE CLOCK COUNTER 

1S INHIBITED FROM COUNTING. 

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

9,19 & 14 ENABLE SCHMITT TRIGGER EVENTS 

122 INPUT 4 
21@ INPUT 2 
@81 INPUT 4 

AC TO CLOCK BUFFER REGISTER (CLAB) 
OCTAL CODE! 6433 
OPERATIONS CAUSES THE CONTENTS OF THE ac TO BE 

TRANSFERED INTO THE CLOCK BUFFER REGISTERS 
THE CONTENTS OF BUFFER REGISTER 1S THEN 
TRANSFERED TO THE CLOCK COUNTER 
REGISTER, THE AC IS NOT AFFECTED. 

CLOCK ENABLE REGISTER TO AC (CLEN) 
OCTAL CODE! 6134 
OPERATION: CAUSES THE CONTENTS OF THE CLOCK ENABLE 

REGISTER TO BE TRANSFERRED TO THE AC, 
THE ENABLE REGISTER IS NOT aFFECTED, 

CLOCK STATS TO ac (CLSA) 
OCTAL CODE: 6135 
OPERATION: CAUSES THE CONTENTS OF THE CLOCK STATUS 

REGISTER TO BE TRANSFERED INTO 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, 

AC BIT STATUS CONDITION 

a OVERFLOW 

1-8 NOT USED 

9 INPUT 4 

12 INPUT 2 

ii INPUT 1 

CLOCK BUFFER REGISTER TO AC (CLBA) 
OCTAL CODE! 6136 
OPERATIONS CAUSES THE CONTENTS OF THE CLOCK 

BUFFER REGISTER TO BE TRANSFERED 
INTO THE AC, THE BUFFER REGISTER 
1S NOT AFFECTED, 

CLOCK COUNTER REGISTER TO AC (CLCA) 
OCTAL CODE! 6137



12. 

OPERATIONS 

LISTING 
weer ew 

$ 

CAUSES THE CONTENTS OF THE CLOCK 
COUNTER TO BE TRANSFERED INTO THE 
CLOCK BUFFER REGISTER. YHE SUFFER 
REGISTER I$ THEN TRANSFEREDO INTO 
THE AC. YuHE COUNTER REGISTER 

‘1S NOT AFFECTED,
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