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THE DKBE CLOCKS D I A G N O S T I C  I S  DESIGNED T O  V E R I F Y  CORRECT 
OPERATION OF T q E  DK8-EA,  OKB-ECt bK8-ES8 AND DK8-EP REAL 
T I M E  CLOCK OPTIONS,  THE PROGRAM U T ~ L I Z E S  A V O  TESTS IOT’S 
bSSOCI4TEO W I T H  THE OKB-EA L I N E ,  DK8-EC C R Y S T A L @  AN0 
THE DI (8- tP /DYBaES PROGRAMMABLE REAL T I M E  CLOCKS. 

A PDPw8E W I T H  THE DKB-EA,  0KBaEC, D K 8 - E S @  OR THE DK8-EP 
O P T I O N  I N V A L L E D  AND AN ASR-33  T E L E T Y P E  O R  E Q U I V A L E N T .  

A S P E C I A L  TEST CABLE IS NECESSARY T O  CONNECT THE CLOCK 
FRONT P A N E L  T O  THE PDPB/E  BOWER SUPPLY FOR THE DK8-ES 
CLOCK O P T I G N e  

A S P E C I A L  CABLE IS NECESSARY T O  CONNECT THE DKBmEA 
CLOCK MObULf T O  THE P D P B t E  POWER SUPPLY FOR THE DK8-EA 
C L O C K  O P T I C N .  

THE P R O C R A r  OCCUPIES LOCATIONS 0000-6608,  

ALL PROGRAVS F O R  THE B A S I C  p D p - 8 ~  MUST H A V E  BEEN RUN 
SUCCESSFULLY,  

THE P R O G R A ~  IS LOADED INTO BANK 0, USING THE STANDARD 
B I N A 9 Y  LOADER TECHNIQUE, 

S W A B 8 1  
S W R l r l  
S U R 2 8 1  
SWR3rl 
S W R 4 u l  
S U R 5 8 1  
SWRbrl  
SWR7.1 

FOR D K B - E P / D K B - E S  R E G I S T E R  T E S T  
FOR DKB-ES S C H M I T T  TRIGGER L O G I C  TEST 
FOR I N H I B I T  E R R O R  P R I N T  OUT 

FOR INHIOIT E R R O R  WALT 
FOR ENTER SCOPE LOOP ON E R R O R  
FOR LOOP ON N O N - F A I L I N G  V E S T  
FOR O K B - € P / D K ~ - E S  EXTERNAL PULSE SCOPE LOOP TEST 

FOR I N H I B I T  E R R O R  e E u  



S W R 8 B l  F O R  DK8-ES EXTERNAL CLOCK SCOPE LOOP TEST 

SWR9-11.0 T E S T  1 CpS CRYSTAL C L O C Y  
S W R 9 - u  0 1 TEST 50 CP$ CRYSTAL CLOCK 
SWR9-11=2  TEST 30 CP$ L I N C  CLOCK 
SWR9-11=3  T E S T  60 CPS L I N E  CLOCK 
S W R O - 1 1 ~ 4  TEST 500 CPS CRYSTAL CLOCK 
S W R 9 * l l = S  TEST 5000 CPS C R Y S T A L  C L O C Y  

THE S T A R T I A G  ADDRESS I S  0200 O C T A L ,  

WITH THE PROGRAM I N  BANK 08 SET SWITCH REGISTER TO 0280. 

PRESS ADORESS L O A D .  

SET THE SWITCH REGISTER TO 0000 ,  

SET SW!TCH REGISTER T O  I N D l C A T E  FREQUENY OF DK8-EA 
OR DH8-EC C L O C K  UNDER TEST,  

PRESS C L E A R  4ND THEN PRESS CDNTlNUE,  

THE P R O G R A r  SHOULO RUN UNTIL AN ERROR OCCURES OR U N T I L  
STOPPED BY THE OPERATOR,  

THE TTY WILL S I G N A L  "DKBE PASS COMPLETE" AT 
THE C O M P L E T I O N  OP EVERY PASS, 

WITH THE P ~ O G R A M  I N  BANK 0 ,  SET SW!TCH REGISTER TO 0288, 

PRESS ADDRESS L O A D *  

SET S W I T C H  REGISTER T O  0 0 0 0 ,  

SET SWITCH REGISTER TO I N D I C A T E  O K O - P P / O K 8 ~ E S  REGISTER TEST, 

PRESS CLEAR AND THEN PRESS CONTINUE, 

E 

THE PROGRAC SHOULD RUN U N T I L  AN ERROR OCCURES OR -UNTIL  
STOPPED BY THE OPERATOR, 

THE T T Y  WILL S I G N A L  "DK8E PASS COMPLETE" A T  
THE COMP&ETION Or EVERY PASS, 



W I T H  THE PROGRAM I N  BANK 0 ,  S f 1  THB SWITCH R E G I S T E R  T O  0218,  

SET S W I T C H  R E G I S T E R  T O  00001 

SET THE SWITCH R E G I S T E R  T O  I N D I C A T E  DK8-ES S C H M I T T  T R I G G E R  
I N P U T  L O G I C  TEST,  

P R E S S  C L E A R  AND THEN CONTINUE. 

THE PROGPAP SHOULD RUN U N T I L  AN ERROR OCCURES OR U N T I L  
STOPPED 8Y THE OPERATOR, 

THE T T Y  WILL S I G N A L  "DK8f  P A S S  COMPLCTE" AT 
THE COMPLETION OF EVERY PASS,  

4 . 3 . 4  DK8-EP/DKBaES EXTERNAL PULSE SCOPE LOOP T E S T  
r r r r r r ~ r r - - r r - r - , " - , ~ ~ " - - o - ~ w - ~ ~ - ~ - - w ~ - ~ ~ . ~ ~  

PRESS A D D R E S S  L O A D *  

SET SWITCH R E G I S T E R  T O  0000,  

S E T  SWITCH REGISTER T O  INDICATE EXTERNAL PULSE SCOPE LOOP TEST,  

PRESS CLEAR AND THEN PRESS CONTINUE, 

USE O S C I L L o S C O P E  T O  V E R I F Y  40  M I C R O  SECOND PULSE RATE AT 

USE OSCILLOSCOPE T O  V E R I F Y  40  MICRO SECOND PULSE RATE AT 
OVERFLOW Oh DK8-ES CLOCK FRONT P A N E L ,  ( D K 8 - E S  ONLY)  

FJZ,FJ1 ,WMla  AND WM2 ON THC D K B - E P l D K B - E S  MODULES* 

W I T H  THE PROGRAM I N  M E M O R Y ,  SET TWP SWITCH R E G I S T E R  T O  0200,  

S E T  SWITCH R E G I S T E R  70 00008 

S E T  SWITCH f l E G I S T E R  T O  INOICAfE EXTERNAL CLOCK SCOPE LOOP TEST,  

P R E S S  CLEAR AND THEN P R E S S  CONTINUE, 

GROUNO C L O C K  I N  ON D K 8 - E S  C L O C K  FRONT PANEL,  

THE T T Y  B E L L  WILL S I G N A L ,  !F AN EXTERNAL CLOCK I N  WAS 
\ R E C E I V E D  8 

5, OPERITXNC PROCEDURE 
- *a -" - * -P - - - - - - -v - -  



NONE 

NONE 

5 . 3 . 2  DYB-CP CLOCK a P r t o N  

I N S T A L L  OKe-EP CLOCK OPTION,  

RUN OKB-EP/bKB-ES RfG1,STER TEST 4 , S S 2 .  

RUN D K B - f P / O K B - E S  EXTERNAL PULSE SCOPE LOOP T E S T  4 ~ 3 . 4 ,  

I N S T A L L  DwO-ES CLOCK OPTION.  

CONNECT EXTERNAL SOURCE FREQUENCY LOCATE0 AT J5 ON THE PDPB/E 
POMER SUPPLY T O  THE EXTERN4L SCHMITT  TRIGGER INPUT L O G I C  V I A  
THE DK8-ES C L O C K  F R O M 1  PANEL WITH THE S P E C I A L  T E S T  CABLE, 

SET THE THREE SLOPE S E L E C T r O N  SWITCHES ON DKB-ES C L O C K  
FRONT P A N E L  T O  THE P O S I T I V E  P O S I T I O N S  

ADJUST THE THREE INPUT THRESWOLO POTENTIOMETERS ON 
DK8-ES C L O C K  FROUT PANEL T O  THE CENTER P O S I T I O N S  

RUN THE DK8-ES SCHMITT  TRIGGER I N P U T  L O G I C  T E S T  4 ~ 3 ~ 3 ,  

RUN THE DK8-ES EXTERNAL CLOCK SCOPE LOOP TEST 4 * 3 , 5 *  

ALL RECOVERABLE E R R O R S  ENCOUNTERED IN THE PROGRAM W I L L  
RESULT I N  AN ERROR W A L T  OR AN ERROR TYPEOUT AND THEN 
AN ERROR H I L T ,  



ERROR H A L T S  I N  PROGRAM ARE AS FOLLOWS: 

E ~ L l l t  MWhITOR ERROR H A L T ,  READ ERROR T Y P E - O U T ,  

E W L T Z ~  S K I P  TRAP, CLZE 

E H L T 3 I  S K I P  TRAP8 CLOE 

€ H L T 4 1  S K I P  TRAP, CLOE 

E H L T S I  S K I P  TRAP, CLAB 

EHLTBI S K I P  TRAP, CLEN 

f H L T 7 l  S K I P  TRAP, CLSA 

E H L T l l l  SKIP TRAP, CLCA 

, E R R O R  TYPECUTS I N  PROGRAM A R E  A S  FOLLOWS1 

T E S T  X X x Y  F A I L E D ,  S T A R T I N G  ADDRESS x x x x  

THE G O O D  A C  X X X X  AND BAD A C  = X X X X  

CLOCK BUFFER R E G I S T E R  AND 4C TRANSFER F A I L E D  

CLOCK COUNTER R E G I S T E R  AND A C  TRANSFER F A I L E D  

CLOCK ENABLE R E G I S T E R  AND A C  TRANSFER F A I L E D  

THE A C  W A S  CHANGED BY A C L O C K  I O T  

PROGRAM INTERRUPT F A I L E D ,  NO I N ~ E R R u P T  EXPECTED 

PROGRAM INTERRUPT F A I L E D ,  l N T E R R U P 1  E X P E C T € @  

CLOCK S K I P  FAILED, NO S K I P  EXPECTED 

C L O C K  S K I P  FAILED, SKIP E X P E C T E D  

CLOCK OUTPLT F A I L E D ,  CLOCK FREQUENCY F A S T  

CLOCK OUTPCT F A I L E D ,  CLOCH FREQUENCY SLOW 

ALL E R R O R S  ENCOUNTERED MUST BE CORRECTED B E F O R E  P R O C E D I N G  
ON I N  THE PROGRAM, I N  ALL C A S E S  ACCESS THE LISTING F O R  
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A SCOPE LOCP IS A V A I L A B L E  P O R  ALL M O N I T O R  ERROR HALTS.  
THE OPERATCR M A Y  ENTER A SCOPE LOOR AFTER A YONITOR 
ERROR HILT B Y  DOING THE FOLLOWING, 

SET SWR4.1 T O  I N D I C A T E  INH19IT ERROR HALT,  

SET SWR5.1 T O  I Y O I C A T E  ENTER SCOPE LOOP. 

SET SWR6.1 T O  I N D I C A T E  LOOP ON TMIS TEST, 

PRESS CLEAR AND THEN PRESS CONTINUE.  

SET SWR2.1 T O  I N M I B I T  ERROR TYPEOUT. 

S E T  S W R 3 * 1  T O  INHIBIT ERROR B E L L ,  

NONE 

THE PROGRAP MUST R E S I O E  I N  BAkK @ 

THE E X T ,  CPS SOURCE USED Xhl THE 9K8-ES EXTERNAL S C H M I T T  
TRIGGER I N P U T  L O G I C  TEST MUST BE DISCONNECTED WHEN 
RUNNING THE OK8-EP/DKB-ES REGISTER TEST,  

ALL CLOCK OUTPUTS SHOULD BE V E R I F I E D  WITH AN OSCILLOSCoPE 
TO INSURE CORRECT OPERATION,  

THE DK8-EA C L O C K  COUNTS A T  I N T E R V A L S  OF T I H E  AT 100 OR 
128 T I M E S  A SECOND. THE FREQUENCY IS OETERHINED BY THE 
F U L L  WAVE R E C T I F I E R  NETWORK WHICH OPERATES OFF THE 
50 O R  60 CPS L I W E  WHICH E V E R  IT Y A Y  BE, THIS H I K E S  THE 
C L O C K  CAPAtLE OF SUPPLYING PROCRAPI  INTERRUPT REQUESTS 
AT A RATE CF 1 0 0  BR 1 2 0  TIMES A SECOND, 

EXECUTION T I M E  



DK8-EA/DKB0EC TEST, APPROXIHATIVELY 2 , 5  MINUTES PER PASS,  

DKB-EP/OKB-ES R E G I S T E R  TEST, A P P R O X I M A T I V E L Y  3 . 5  M I N U T E S  
PER PASS, 

THE PROGRAP E X E R C I S E S  AND T E S T S  THE FOLLOWING 1 0 7 ' s  FOR CORRECT 
OPERATION AND FUNCTION,  

S K I P  ON 4 CLOCK FLAG AND CLEAR TYE FLAG ( C L S K )  
OCTAL C o D U  6133 
O P E R A T I O N t  SENSES THE C L O C K  F L A G #  WHICH IS SET W I T H  

EACH CLOCK PULSEJ  I F  I T  IS SET, THE NEXT 
S E Q U E N T I A L  I V S T R U C T I O N  IS S K I P P E D  AND THE 
F L A G  IS THEN CLEARED, 

ENABLE CLOCK INTERRUPT ( C L E I )  
O C T A L  CODEl  6 1 3 1  
OPERATION: ENABLES THE C L O C K  F L A G ,  WHICH IS SET WITH 

EACH CLOCK PULSE8 T O  CAUSE A PROGRAM 
INTERRUPT R E Q U E S T .  THE F L A G  W I L L  R E M A I N  
SET U N T I L  CLEARED ~ I T H  CLSK, 

D I S A B L E  CLOCK INTERRUPT ( C L E O )  
OCTAL C O B E I  6132 
OPERATION: D I S A B L E S  THE C L O C K  F L A G  F R O M  CAUSING 

AN INTERRUPT REQUEST, THE FLAG IS Y O T  A F F E C T E D .  

THE PRoGRAP E X E R C I S E S  AND TESTS THE F O L L O W I ~ G  I O T ' S  FOH CORRECT 
OPERATION AN0 FUNCTION,  

CLEAR THE C L O C K  ENABLE R E G I S T E R  PER A C  ( C L t E )  
O C T A L  CODE! 6130 
O P E R A T I O N I  CLEARS THE B I T S  I N  THE C L O C K  ENABLE 

REGISTER CORRESPONOING T I  THOSE B I T S  
SET I N  THE A C .  THE A C  I S  NOT AFFECTED*  

S K I P  ON A CLOCK INTERRUPT ( C L S K )  
OCTAL CODE; 4131 
OPERATIONS SENSES FOR INTERRUPT C O N D I T I O N S ,  I F  THL 

C O N D I T I O N S  ARE PRESENT THE NEXT S E Q U E N C I A L  
1NSTSUCTION 1s S K I P P E D ,  THE C O N D I T I O N S  
ARE AS FOLLOWS! 
A ,  E N A B L E  E V E N T  INTERRUPT 1 AND I N P U T  4 
B,  ENABLE EVENT INTERRUPT 2 A N D  I N P U T  2 
C ,  ENABLE EVENT INTERRUPT 3 AND I N P U T  1 
0, ENABLE OVLRFLOW INTERRUPT AND OVERFLOW 



A C  T O  CLOCK ENABLE REGISTER ( C L O E )  
OCTEL CODE8 6132 
OPERATIONt CAUSES THE CONTENTS OF THE A C  T O  BE 

LOADED INTO THE CLOCK ENABLE 
R E G I S T E R  CORRESPONBINC T O  THOSE B I T S  
SET I N  T Y E  A C  8 THE A C  I S  N 3 T  AFFECTED, 

FOLLOWS 
CLOCK ENABLE R E G I S T E R  FUNCT1ONS A R E  AS 

0 

1 6 2  

3 , 4  85 

6 

F U N C T I O N  ----*-..- 
ENABLE CLOCK OVERFLOW 

MODE CONTHOL 

a0 COUNTER RUNS 4T SELECTED ?ATE,  

OVERFLOW R E M A I N S  S E T  U N T I L  CLEARED BY 
OVERFLOW OCCURS EVERY 4096 COUNTSo 

( C L S A )  I O T  6135,  

0 1  COUNTER RUNS A T  SELECTED R A T E ,  
OVERFLOW CAUSES THE CLOCK BUFFER 
REGISTER T O  Bf TRANSFEREO T O  THE 
C L O C K  COUNTER REGISTER WHICH WILL 

OVERFLOW WILL R E M A I N  SET U N T I L  
CLEARED BY ( C L S A )  I O T  6135. 

CONTINUE TO R U N  AFTER TRANSFER, 

1 0  COUNTER RUhS A T  SELECTED U T E ,  
AN EXTERNAL SCHMITT  T R I G G E R  S I G N A L ,  
I F  ENABLED, CAUSES THE CLOCK COUNTER 
R E G I S T E R  T O  BE TRANSFERED T O  THE CLOCK 
BUFFER R E G I S T E R  AND THE C L O C K  COUNTER 
CONTINUES TO RUN, 

11 COUNTER RUNS A T  SELECTED SATE, 
AN EXTERNAL SCHMITT  TRIGGER S I G N A L I  
I F  ENABLED, CAUSES THE CLOCK COUNTER 
R E G I S T E R  T O  BE TRANSFERED T O  T H E  
C L O C K  BUFFER R E G I S T E R  AND THE C L O C K  
COUNTER WILL CONTINUE T O  RUN F R O M  0 .  

COUNT RATE 

e00 STOP 
0 0 1  EXTERNAL CLOCK SOURCE 
010 100 CPS 
0 1 1  1000 CPS 
100 10000 CPS 
101 100000 CPS 
110 1000000 c p s  
111 STOP 

WHEN S E T  T O  A 1, OVERFLOW CAJSES 
4N EXTERNAL PULSE,  



7 WHEN SET T O  A 1 8  THE CLOCK CDUNTER 
1 S  I N H I B I T E D  F R O M  COUNTING. 

8 YHEN SET T O  A 1 8  ENABLES E X T E R h A L  
S C H M I T T  THIGGER S I G N A L S  AND THE OVERFLOk 
FLOP TO CAUSE AN INTERRUPT REQUEST I F  
THEY A R E  ENABLED, 

9810  6 il, ENABLE S C H H I T T  TRIGGER EVENTS 

AC TO CLOCK BUFFER R E G I S T E R  ( C L A B )  
OCTAL C O D E 1  6133 
O P E R A T l O N t  CAUSES THE CONTENTS OF THE A C  T O  BE 

TRANSFERED INTO THE C L O C K  BUFFER R E G I S T E R i  
THE CONTEhlTS OF BUFFEG R E G I S T E R  I S  T H E h  
TRANSFERED T O  THE C L O C K  COUNTER 
R E G I S T E R ,  THE A C  IS NOT AFFECTED, 

CLOCK E N A B L E  R E G I S T E R  TO A C  (CLEW)  
OCTAL C O D E !  6 1 3 4  
OPER4TION:  CAUSES THE CONTENTS OF THE C L O C K  E N A e L E  

R E G I S T E R  T O  B f  TRANSFERRED T O  THE A C ,  
THE ENABLE R E G I S T E R  I S  NOT AFFECTED,  

CLOCK S T A T L S  T O  A C  ( C L S A )  
OCTAL CODE1 6135 
OPERATION:  CAUSES THE CONTENTS OF THE C L O C K  S T A T U S  

R E G I S T E R  T O  BE TRANSFERED I Y T O  THE A C ,  
THE STATUS BITS ARE THEN CLEARED 
CORRESPONDING T O  THOSE B I T S  THAT WERE 

F U N C T I O N S  A R E  A S  FOLLOWS, 
S E T  I N  T H E  A C 1  THE STATUS R E G I S T E R  

0 OVERFLOW 

1-8 h:OT USED 

9 I N P U T  4 

10 I N P U T  2 

11 I N P U T  1 

CLOCK BUFFER R E G I S T E R  TO A C  (CL@A) 
OCTAL C O D E 1  6136 
O P E R A T I O N t  CAUSES THE COhTENTS OF THE CLOCK 

BUFFER R E G I S T E R  T O  BE TRANSFEREO 
I N T O  THE A C l  THE BUFFER R E G I S T E R  
IS NO T  AFFECTED, 

CLOCK COUNTER R E G I S T E R  TO A C  ( C L C A )  
OCTAL CODE1 6137  



O P E R A T I O N I  CAUSES THE CONTENTS OF THE C L O C K  
COUNTER T O  3E TRANSFEREO I N T O  THE 

RECSSTER 19 THEN TRANSFEREO I N T O  

i s  NOT AFFECTED, 

CLOCK BUFFER REGISTER, THE BUFFER 

THE A C ,  THE COUNTCR REGISTER 

f 
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