
PIL DIAGNOSTIC ROW PRELIMINARY ERS 

It is an 'early' version of the lLDev ROM, one that wasn't generally sold t o  customers. And yes, most of  

the functions are the same in the lLDev ROM. SETBUFX is the same as BSIZEX, and I thinkthe other 

function you mention has an equivalent too. I believe that the diagnostic programsfor HPlL devices 

were type-in programsfor the HP41 using this module, and that if you translate a couple of functions 

(SETBUFX -> BSIZEX is the main one) then they'll run on a normal 4 1  with a standard DevlL ROM. I 

believe, also, that the MONITOR 1A rom was released t o  PPC and distributed by them as PPC EPROM 5A 

(that'sjust the name on the hip - - the tit le that shows up in CAT2 was MONITOR 1A). 

(Note found on HPMUSEUM forum). 
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1.0 PURPOSE OF THE RON 

THE PURPOSE OF THIS 4K ROM IS TO PROVIDE AN EASY TO USE AND 
INEXPENSIVE DIAGNOSTIC TOOL FOR ALL THE PRESENT AND FUTURE PIL 
DEkICES. A YAY TO PROVIDE THIS TOOL IS TO HAKE ALL THE PIL CUMMAND 
AN0 DATA TRANSFER CAN BE EXECUTED BY THE USER LEVEL LANGUAGE. 
THEREFORE AhY PIL TEST PROGRAM CAN BE CRITTEN IN USER LEVEL 
LANCUAGE. IT *ILL SE EASY TO DEVELOP AhD EASY TO MODIFY. ANY 
FUT~HE PIL PRODUCT CAN USE THE SAME DIAGNOSTIC ROM TO DEVELOP ITS 
OWN TEST PROGRAM TOO. 

ANOTHER INTENTION OF THIS ROU IS TO MAKE THE 41C BECOMING A PIL LOUP 
MONITOR. USE THE 41C AS A SCOPE TO SHOh OR BUFFER THE FRAME Ih THE 
LOOP. NITH A PRINTER PLUG-IN, FRAMES CAN BE PRINTED TOO. 



2.0 DIRECT READlWRITE TO PIL CHIP REGISTERS 
IhE PIL CHIP HAS 8 SINGLE BYTE REGISTEHS. EACH OF THIS REGISTEH CAN 
BE READ OR WRITTEN THROUH THE 41C X REGISTER. 

WREG : rRITE TO A GIVEN REGISTER 
Y IS TAKEN AS THE REGISTEH NUMBER AbD X IS TAKE* AS A DECIMAL 
lUYBER (0-255) TO WRITE TO THE REGISTER. 

RREG : READ FROM A GIVEN REGISTER 
x IS TAKEN AS THE REGISTER NUMBER TO READ FROM. THE CONTENT OF 
THE REGISTER WILL BE CONVERTED INTO A DECIMAL LUMBER AND PUSHED 

REG I 

WFRM : *RITE FRAHE (SENDING A FRAME) 
I IS TAKEN AS A DECIMAL NUHBER PRESENTING THE 8 DATA BITS. X IS 
TAKEN As A NUMBER PRESENTING THE 3 CONTROL BITS. EXAMPLE: 
SEhDING THL COMMAND FRAME "IFC' X = 4, Y 1 144. "WFRM" UILL CHECK 
"ORAV" AND "FRNS" BEFORE SENDING THE FRAHE. IF "FRNS" WAS SET, IT 
WILL GENERATE "FRNS ERR" MESSAGE. IF "ORAV" IS NOT SET WITHIN 10 
SECONDS, IT WILL GENERATE "ORAV = 0 "  HtSSAGE. "uFRd" @ILL NOT 
IAIT FOR FRAHE COMES BACK NOR UILL IT DO THE ERROR CHECKING 
AFTEReARD. 

RFRM : HEAD FRAME 
-RFRM" MILL READ RSGISTER 162 AND PUT IHEN INTO STACK WHERE X r A 
DECIXAL NUMBER PRESENTING THE 3 CONTROL BITS AhD Y = A DECIMAL 
LUMBER PRESENTIhG THE 8 DATA BITS UF THE FRAME. "RFRR" #ILL NOT 
CHCCK "ORAV" 6 "FRNS* PRIOR TO READ REGISTER 1 6 2. IT dOULD JUST 
READ IT. 

THE FOLLOWING 5 FUNCTIONS ARE FOR TESTING THE LChER 5 BITS OF 
REGISIER I. IF IT IS EXECUTED FROM PROGRAM EXECUTION, IT AILL 
SKIP THE NLXI STEP IF THE ANSWLR IS YES. IF IT IS EXECbTED FROM 
KEY BOARD, IT WILL ONLY DISPLAY 'YES" OR "NO". 

IFCR? : IFC RECEIVED ? 

SRQR? : SERVICE REQUEST RECEIVED ? 

FRAY? : FRAME AVAILABLE ? 

FRNS? : FRAME RETURN NOT AS SEND ? 

ORAV? : OUTPUT REGISTER AVAILABLE 7 

THERE AR~. In0 POTENTIAL PROBLEMS WHEN USE THIS DIAGNOSITC ROM WITH PIL 
BASIC MODULE. ONE IS THAT IF THL PIL CHIP IS hOT AUTO SOUWCING 'IDY., 
IT nILL BE TURN OFF #HEN THE 41c GOES TO LIGHT SLEEP. ANOTHER ONE IS 
THAT IF THE 41C IN AUTO 1/0 MODt, IT WILL COhSTAhTLY SObRCE FRANES TO 
LOOK FOR THE PHINTER. AND THIS WILL CHANGE THE REGISTER 0,1,2,3 OF THZ 
PIL CHIP. IN ORDER TO PREVENT THE 41C GOInG TO LIGHT SLEEP AND TO 
PREVEhT IHE BASIC MODULE MESSING AROUND kITH THOSE eEGISTERS, dE PROVIOE 
THE FOLLOWING 3 FUNCTIONS : 



SF33 : SET USER FLAG 33 
WHLN USER FLAG 33 IS SET, NO PIL FUNCTION WILL BE EXECUTED BY THE 
BASIC HODULE. OF COURSE. IT dILL NOT LOOK FOR THE PRINTER 
EITHER. WHILE FLAG 33 IS SET, TRY TO EXECUTE ANY PIL BASIC 
FUNCTION WILL RESULT IN TRANSMIT ERROR. THE USER FLAG 31-35 CAN 
NOT BE SET OR CLEARED BY THE MAINFRAflE "SF" AND "CF' FUNCTION. 
AND IT MILL NOT BE CLEARED ON TURN ON EITHER. THESE CAN BE ONLY 
CLLARED BY "HEHORY LOST" OR bY SOME SPCCIAL FUNCTION LIdL THE NEXT 
FUNCTION "CF33". 

CF33 : CLEAR USER FLAG 33 

ON : STAY ON 
ACTUALLY THIS IS A MAINFRAME FUNCTION TO PREVENT THE 41C GOING 
FROM LIGHT SLEEP TO DEEP SLEEPCOFFI. THE "ON* FUNCTION ALSO SETS 
THE SYSTEM FLAG 44. WHEN FLAG 44 SET, THIS DIAGNOSTIC RON MILL 
PREVENT THE 41C GOING INTO LIGHT SLEEP SO WE WE CAN YAKE THE PIL 
CHIP STAY ON ALL THE TIRE. BUT THIS WILL MAKE THE 41C CONSTANTLY 
AWAKE AND DRAIN THE POWER IN A MUCH FASTER RATE TOO . 



3.1 SENDING COMMAND FRAMES 
THE FOLLOYING FUNCTIONS CAN BE USED TO SOURCE A COMMAND FRAME. 
SINCE ONLY CONTROLEK CAN SOURCE COWHAND FRAUE, SO "CA"(C0NTHULER 
ACTIVE) IS AUTOHATICALLY SET TO 1 PRIOR SOURCING THE COUIAND 
FRAME. PRIOR TO SOURCE A COMMAND FRANE. IF ALWAYS CHICK "ORAV". 
IF "ORAV" NOT SET WITHIN 10 SLCONDS, IT *ILL GENERATE "OkAV = 0. 
ERROR. AFTER SENDING THE COMMAND FKAUE, THE "REC" dILL BE SOUHCED 
AUTOMATICALLY BY THE CHIP. IF THE "RFC" DOES NOT RETURN NITHIN 10 
SECONDS. IT *ILL GENERATE "TIME OUT" ERROR. 

AAU : (HEX 49A) AUTO ADDRESS UNCONFIGURE 

CND : SEND COMMAND 
THE 0108,0107,,,D101 OF THE THE COMMAND IS TAKEN FROM X-REG AS A 
OECIUAL NUMBER(0-255). FOK EXAMPLE: TO SEhD CONMANO "PCL"(DEV1CE 
CLEAR], SET X=ZO. 

DDL : (HEX 4A0-4BF) SEND DEVICE DEPENDABLE LISTtN COMMAND 
THE LOWER 5 BITS OF DDL COMMAND IS TAKEh FROM X-REG (0-311. IF X 
>= 32, WILL GENERATE "ADR ERN" MESSAGE. FOR EXAMPLE: TO SEND DDL 
3. SET X = 3. 

DDT : (HEX 4CO-4DFl SEND DEVICE DEPLNDABLE TALK COMMAND 
SAME AS DOL 

GET : (HEX 408) GROUP EXECUTE TRIGGER 

GTL : (HEX 4011 GO TO LOCAL 

IFC : (HEX 4901 INTERFACE CLEAR 
ONLY SYSTEM CONTROLER CAN SOURCE IFC, SO "SC" WILL BE SET TO 1 
UPON EXECUTIGN OF THIS FUNCTION. 

LAD : [HEX 420-43E) LISTEN ADDRESS 
THE COhTENT OF X 1s TAKEN AS THE ADDxESS hUMdER(<=301. 

LPD : (HEX 493) LOOP POWER DOWN 

REN : (*EX 4921 REMOTE ENABLE 

SDC : [HEX 404) SELECTED DEVICE CLEAR 

TAD : (HEX 440-45El TALK ADDRESS 
THE CONTENT OF X IS TAKEN AS THE ADDHESS NUHaEH (c=301. 

UNL : (HEX 4371 UNLISTEN 

UNT : (HEX 4571 UNTALK 



3.2 SENDING READY FRAMES 
"OkAV" WILL BE CHECKED BEFORE SOURCING A READY FRAME AS IT DOES IN 
SOURCING A COMMAND FRAME. BUT TdE TIME OUT AND ERROR CHECKING ARE . . 
NOT NECESSARILY PERFORMED, IT WILL DEPENDS Oh IHAT FRAeE IS BEIhG 
SOURCED."CA* IS ALWAYS StT TO PRIOR TO SEND A READY FRAME. 

ASP : (HEX 580-59F1 AUTO SIMPLE PHINARY 
THE CONTENT OF X IS TAKEN AS THE STARTING ADDRESS NUHBER(<=301. 
THE RETURN ADDRESS NUMBER IS PUSHED INTO STACK. "CAW IS SET TO 1 
PRIOR TO SOURCE ASP. 

SDA : (HEX 5601 SEND DATA 
THIS FUICTION WILL ONLY SEND THE kEADY FRAME "SDA" BUT WILL NOT 
kAiT FOR ANY FRAME COMING BACK. "CAY IS SET TO 1 PRIOR TO SOURCE 
THE "SDA" 

SAC : (HEX 563) SEND ACCESSORY BYTE 
SET CA=l AND SEBD READY FHAME "SAC". THEN IT bILL READ THE 
INCOMHING DATA FRANES UNTIL A NO%-DATA FRAME CONES IN. ALL THE 
DATA FRAME HILL BE TREATED AS ONE BINARY NUMBER AND CONVERTED INTO 
A DECIMAL NUMBER AND PUShED INTO STACK. IF THE LAST NON-DATA 
FRAME IS NOT THE "ETO", IT *ILL GENERATE "EOT ERR". IF THE "SAC" 
BEhN RETRANSMITED BACK BY IHE DEVICE, IT WILL GENERATE "NO 
RESPONSE* ERROR. IF NO FRAME COMES BACK WITHIN 10 SECONDS, #ILL 
GENERATE "TIHE OUT" THIS FUNCTION ASSUHE THE DEVICE ALREADY BEEN 
ADDRESSED AS A TALKER. ERROR. 

SID : (HEX 5621 SEND DEVICE ID 
SIMILER I0 THE .SAC" FUNCTION EXCEPT THE DEVICE ID WILL BE STORED 
IN ALPHA REGISTER. 

SSP : (HEX 5611 SEND SERIEL POLL 
SIMILER TO THE "SAC" FUNCTIOti EXCEPT THE READY FRARE SEND IS 
"SSP". 

TCT : (HEX 5641 TAKE CONTROL 
THE WAY PASS CONTROL WORKS IS IHAT THE ACTIVC CONTROLLER FIRST 
ADDRESS THE POTENTIAL CONTROLLER AS A TALKER, ANU THEN SEND IT 
THIS "TCT" READY FRAME. IF THE POTENTIAL CONTROLLER WILL TAKE THE 
CONTROL, IT WILL EAT THE "TCT. FRAME A ~ D  START TO SOURCE Irs FIRST 
COMMAND FRAME.. IF THE POTEhIlAL CONTROLLER RETRANSMIT THE "TCT" 
READY FRAYE, THAT MEANS IT WILL NOT TAKE THE CONTROL. 

THL "TCT" FUNCTION ASSUMES THE POTLNTIAL CONTROLLER ALHAEOY BEEN 
ADDRESSED AS A TALKER, SO IT START WITH SENDIiiG THE "TCT" FRAME. .. 
THEN IT *ILL WAIT FOR A IRCORMING FRAME. LE THE IHCOMMING FRAME 
IS A COMMAND FRAME, IT WILL PUT THE COMMAND FRAME IN X 6 Y 



REGISTER AS I T  DOES I N  "RFRM" FUNCTION. I F  THE "TCT"  COMES BACK 
OR NO FRAXE COMES I N  UITHIN 1 0  SCCONDS,  I T  WILL GENERATE .NO 
RESPONSE* ERROR. 

NRD : (HEX 5421 NOT RLADY FOR DATA 
T H I S  FUNCTION h I L L  SEND A S E R I E S  O F  FRAMES AN0 DO THh EHROR 
CHECKING. I T  WILL F I R S T  READ THE DATA FRAME SUPPOSEDLY I h  
REGISTER 2 AN0 SAVE I T .  THEN SOURCE THE NRD FRAHE. WHEN T h E  NRD 
COMES BACK, I T  WILL RETRANSHIT THE SAVED DATA FRAME, AhD THEN 
EXPECT AN E T O I E T E  CONES BACK. I F  T H E  LAST FRAME RETURN I S  NOT AN 
ETO,  I T  k I L L  GENERATE 'EOT ERR". 

3.3 SENDING I D Y  FRAME 

1. I D Y  : SEND OUT IDY FRAME WITH D 1 0 8 - D I 0 1  EQUAL TO ZEROS. 
"CA" IS S E T  TO 1 P R I O R  SOURCING THE I O Y  FRAME. #HEN I T  CONES 
BACK, 0108-0101 ARE CONVERTLD I N T O  A DECIMAL NUMBER AND PUShLD 
I N T O  STACK. 

3.4 SENDIREAD DATA FRAMES 

OUTBIN : OUTPUT BINARY I N  X 
CONVERT THE NUMBER I N  X TO BINARY AND SEND I T  OUT A S  DATA FRAMES. 
THE NUMBER O F  BYTES TO SEND IS  THE MINIMUM NUMBER O F  BYTES wHICh 
CAN COVER THE X I N  BINARY. I F  THE CUNTEhT OF X I S  A S T R I N G ,  I T  
WILL ONLY SEND THE NOh-NULL BYTES.  I T  ASSUMES THE DEVICE ALREADY 
B E t N  ADDRESSED A S  A LISTLNER.  "TAP IS  S E T  TO 1 AND CHECK "OHAV- 6 
"FRNS" P R I U R  SOURCING THE DATA FRAMES. I F  T R A d S U I T  ERROR I S  
DETECTED, I T  M I L L  PRODUCE Ah ERROR. AGAIN,  THE TIME OUT I S  S E T  TO 
l o  SCCONDS. NO E T O I E T E  * I L L  BE S E N T  AT THE END OF TRANSHITION.  

OUTBINY : OUTPUT BINARY I N  X AND COUNTED BY Y 
SAME AS OUTBIN EXCEPT THE NUMBEK OF B Y T r S  TO SEND IS  CONTROL BY 
THE NUhBER I N  Y. BUT THE MAXIelUM NUMBER OF BYTES I S  7. 

I N B I N  : I N P U T  BINARY TO X 
SET L A = I  A N D  W I L L  SSND R E A D Y  FNARE "SDA' P R I O R  TO R E A D  A N Y  FRAME. 
T H I S  F U k C T I O N  WILL KEEP READING THE DATA FRMAE U N T I L  A #On-DATA 
FRAHE COMES I N .  BUT I T  MILL ONLY CONVERT THE LAST 7 B 1 T E S  O F  DATA 
FRAME TO A DECIHAL NUMBER AqD PUSH I T  I N T O  STACK. I F  THE LAST 
FRAME Is NOT AN "ETO", I T  " I L L  PROOUCE 'EOT ERR" hESSAGE.  BUT THE 
X-REG WILL STILL BE C H A N G E D  EVEN A ~ V  E R R O R  IS DETECTED.  IF n o  
FRAME COUES I N  WITfi IN 1 0  SECONOS, n I L L  GENERATE "TIME OUT" ERROL. 



4.0 HOW THE ERROR WILL AFFECT THE PROGRAM EXECUTIOM 

THERE ARE FIVE KINDS OF ERROH : "TIME OUT", "FRNS ERR", "ETO. 
ERR", "NO RESPONSEm AND "CJRAV = 0" ARE HANDLED DIFFERENTLY FROM 
THE YAY THE 41C HANDLES ITS ERROR. IT CAN BE DESCRIBED BY THE 
FOLLOhING TABLE : 

................................................................ 
: FLAG 25 SET : FLAG 25 CLEAH 

:-------------.-----------------------1------------------------: 

:EXECUTE FROM : X=NEGATIVE ERROR CODE : X=NEGATIVE ERROR CODE : 
:KEY BOARD : DISPLAY ERROR RESSAGE : DISPLAY ERROR RESSAGE : 

: WILL NOT CLEAR FLAG 25: 

:EXECUTE FROM : X=NEGRTIVE ERROR CODE : X=NEGATIVE ERROR CODE : 
:PROGRAM EXEC-: : DISPLAY ERROR MESSAGE : 
:UTION OR SST : #ILL NOT CLEAR FLAG 25: 

: PROGRAM CONTINUE : STOP PROGRAM LXECUTION: 

THF. FIVE ERROR CODES ARE : 

-1 : TIME OUT EHROR. TIHE OUT IS AL*AYS SET TO 10 SECONDS 

-2 : FRKS ERRORCFHAHE RETURN NOT AS SEND1 

-3 : EOT ERRORCEND OF TRANSMITION ERROR) 

-4 : NO RESPONSE ERROR. DEVICE DOES NOT RESPOND TO "SAC", "510". "SSP" 
OR "TCT". 

-5 : DRAV = 0 ERROR. PRIOR TO SOURCE A FRAME. "DRAV" DOES NOT GET 
WITHIN 10 SECONDS. 



5 .0  BUFFER OPERATION 
A ONL DIMENSIONAL BYTE ARRAY CAN BE SET UP As A BUFFER TO R E A D ~ ~ P I T E  
A LARGER NUMBER OF FRAHES. P POINTER WILL BE USED AS THE INDSX OF 
THE BUFFER, *RICE CAN POINT TO ANY BYTE IN THE BUFFER. 

TRY AGAIN. 

PT=? : ASK THE PRESENT VALUE OF ThE POINTER 
THE PRESENT VALUE OF THE POINTER #ILL BE PUSHED INTO STACK. 

MIPT : UANUAL ADVANCE POINTER 
kHILE IN MANUAL ADVANCE NODE, POINTER HILL STAY "HERE IT dAS AFTER 
EACH BUFFER OPERATION. THE POINTER *ILL ONLY BE MOVED BY THE 
FUNCTION "PT-". YHE~I THE a u w m  FIRST SET UP, IT IS ASSU~ED IN 
MANUAL ADVANVE MODE. 

X-BUF : STORE X TO BUFFER 
THE CONTENT OF x MILL BE CDNVRETED INTC BINARY AND STORED INTO 
BUFFER STARTING FROM WHERE THE POINTER IS. THE NUMBER GF aYTES IS 
DETERMINED BY THE VALUE UF X. IF X HAS A STRING, IT UILL SUPRESS 
NULL BYTES AND NO CONVERSION #ILL BE DUNE. 

BUF-XA : COBVERT ASCII CODED DECIHAL i$UHBER  FRO^ BUFFER TO X 
THE NUMBER IN X-REG IS TAKEN AS Tnz NUaBER OF aYTS TO CONVERT. 
STARTING FROM *HERE ThE POILTEH IS, CONVERT X HUHBER OF 3YTES. 
DECIMAL NUMBER IN ITS ASCII FORM, INTO A DECIRAL NUHBEn AND PUSH 
IT INTO STACK. IT WILL BE TERHSNATED BY 'CR" 6"LF". 

BUF-XB : CONVERT BINARY TO DECIMAL FROM BUFFER 
SIHILAR TO BUF-XI, EXCEPT THE BYTES PICK UP FROM EUFFER ARE 
TREATED AS A BINARY NUMBER. 

A-BUF : STORE ALPHA REGISTER TO BUFFER 
STORE THE CONTENT OF ALPHA KEGISTER TO bUFFER STARTIkG FROM *HERE 
THE POINTER IS. IF BUFFLR OvEHFLO#ED, IT UILL PRODUCE AN ERHOR. 

BUF-AX : RESTORE ALPAH REGISTER FHOH BUFFER BY X 
RESTORE X hUMBER OF BYTES FROM BUFFER TO ALPHA RLGISTERE STARTING 
FROM THE POINTER. THE CONTENT OF X IS TAKE8 AS BYTE COUNT. FLIb 



FUhCTION *ILL ALSO BE PRE-TERMINATED BY "CR","LF" TOU. IT WILL 
NOT CLEAR ALPHA REGISTER BEFORE EXECUTION. 

IdBUFX : INPUT DATA FRAdES INTO BUFFER BY X 
X 1s TAKEN As BYTE COUNT. SET LA=l AND *ILL SEND "SDA' PRIOR TO 
HEAD. READS X NUMBER OF DATA FRAMES AND STORE THEM TO BUFFER 
STARTING FROM THE CURRENT POINTER. TPE EXECUTION *ILL 65 
TERMINATED AS FOLLOVAS: 

1). BY A NON-DATA FRAME, BUT IF IT IS NOT AN "ETO" WILL GECERATE 
AN ERRUR. 

21. READ IN X NUMBER OF BYTES. AND IT WILL SEND THE "NRD" AFTER 
LAST BYTE. 

3). REACHED END OF BUFFER. AN ERROR MILL BE GENLRATED. TIME OUT 
IS SET TO 60 SECONDS FOR THIS FUNCTION, BUT ANY KEY DOWN #ILL 
SHORT CIRCUIT THE TIME OUT AND GENERATE 'TiNE OUT" ERROR. 

OUTBUFX : OUTPUT DATA FRAME FROM BUFFER BY X 
X IS TAKEN AS BYTE COUNT. SET TA=l PRIOR TO EXECUTION. THEN 
SENDS X NUMBER OF DATA FRAhES FROM BUFFER STARTING FROM THE 
CURRENT POINTER POSITION. THIS FUdCTION WILL HANDLE .NRD" 
PROPERLY IN MIDDLE OF THE TRANSMITION AND *ILL SEND AN ETO/ETE AT 
THE END OF TRANSMITION. 

RG-BUFX : COPY REGISTERS TO BUFFER BY X 
THt CDNTEhT OF X IS TAKEN AS THE REGISTER INDEX IN THE bDD.eee 
FOBM, WHERE bbb IS THE BEGINNING REGISrER *Ul4BLR AND eee IS THE 
ENDING REGISTER NUMBER. THE COPY *ILL START FROM WHERE THE 
POINTER IS. IF THE BUFFER IS OVERFLOWED, IT *ILL PRODUCE ik 
ERRUR. IF ALL OR PARTIAL OF THE DATA RLGISTER IS NOT EXIST, IT 
WILL PRODUCE AN ERROR. TRE REGISTER WILL nE COPIED EXACTLY THE 
*AY IT IS, NO CONVERSION *ILL BE rnoe. 

BUF-RGX : CGPY BUFFER TO REGISTERS BY X 
SANE AS "RG-BUF" EXCEPT THE DIRECTION IS REVERSED. 

X=BUF? : COMPARE X WITH BUFFER 
IF X HAS A NUWBER, IT MILL CONVERT THE ABSCXI INTG A BINARY NUMBER 
AND COHPARE THE SAME NUMBER OF BYTES WITH THE BUFFER STARTING FROM 
THE CURRENT POINTER. IF X HAS A STRIhG, IT RILL COWPARE ALL THE 
NUN-NULL BYTES WITH THE SAME NUMBER OF BYTES IN BUFFER. LIKE THE 
OTHER COMPARE FUNCTION, LT hILL DISPLAI "YES" OR "NO', GR SKIP THE 
NEXT STEP. 

A=BUFX? : COHPARE ALPHA REGISTER TO BUFFER 6Y X 
COMPARE x BYTES OF ALPfiA REGISTER HITH BUFFER STARTING FROM 
POINTER. IF X IS LARGER THAN THE LENGTH OF ALPHA REGISTEH, IT 
hILL ONLY CORPARE TO THE END OF ALPHA REGISTER. 

A-BUF? : COMPRRL ALPHA REGISTER TO BUFFER 
SAME AS "A=BUFX?' EXCEPT IT ALWAYS CORPARE FROM THE BEGINNIRG TO 
THE END OF THE ALPHA REGISTER WITH THE SAKE NUMbER OF BYTES IN 
6UFFER. 

RG=BUF? : CUYPARE REGISTERS TO BUFFER 
THE CONTENT OF X 1s TAKEN AS REGISTER INDEX IN THE bbb.eee FORM. 



THE BLOCK Of REGISTERS kILL BE COHPAHEU WITH THE SAME NUMBER OF 
BYTES IN THE BUFFER STARIIBG FROM THE CURRENT POINTLR POSITIOL. 
EVERY REGISTER IS DIRECTLY CG!RPP.HED kIFH 7 BYTES IN THE BUFFER. hO 
CONVERSIUN WILL BE DONE. 



6.0 SCOPE MODE 

6.1 SCOPL MODE FUNCTIONS 

SCOPE : PUT THE 41C INTO SCOPE MODE 
IN SCOPE LODE, THE 41C WILL NO LONGER SOURCE FRAMES, BUT IT CAN 
DISPLAY OR BUFFER ANY FRAME PASSIhG BY. WHEN ENTERING THE SCOPE 
MODE, "TAM 6 "LA" ARE SET TO 1. ALL THE FRAHE YILL BE SHObN Ih 
ITS MENUIONIC. THE DELAY OF EACH FRARE CAN BE CONTRGLEO BY THE 
DIGIT KEYS 0,1r2 AND 3. BUT THE IOY FRAhE WILL ALdLYS USE ZERO 
DELAY. WHILE ANY KEY IS DOWN. THE TRANSMITION WILL BE HALT UNTIL 

MONITOR : PUT 41C INTO MONITOR MOUE 
THE RONITCR MODE IS LITTLE OSFFERENT FROM THE SCOPE RODE. IN 
MO~ITOR MODE THE 41C CAN STILL BE USED AS A REGULAR 41C. ALL THE 
MONITOR MOOE DOES IS SET TA 6 LA TO 1 AhD NEVER LET 41C GO INTO 
LIGHT SLEEP, AND IT CONSTANTLY CHECK IF THERE IS ANY FRAME COMES 
IN. WHEN THERE IS A FRAME COMES IN, IT WILL READ IT AN0 PUT IT TO 
41C X 6 Y REGISTER LIKE THE "KFRM" FUNCTION DOES AND IT #ILL SHOW 
THt FRAHE IN THE DISPLAY. BUT THE FRAME HILL NOT BE RETRANSAITCD 
AUTOMATICALLY. THE USER YILL HAVE TO EXECUTE THE "WFRB" FUNCTIOh 
TO RETRAkSMIT THE FRAME. TO GET OUT OF THE MONITOR IOOE, TeE USER 
CAN EITHEH CLEAR TA OR LA, OR WRITE 00 TO REGISTER 5 OF THE PIL 
CHIP. 

PRFRMS : PRINT FRAMES IN BUFFCR 
PRINT THE FRAMES IN BUFFER STARTING FROM WHERE THE POINTER IS. 
EVERY FRAME IS USED TWO BYTES TO STORE IN BUFFER, SO THE POINTER 
hEE0 TO BE SET TO ThE FIRST BYTE OF A FRAME. 
TdE PRIhTING WILL BE STOPPED BY EITHEH REACHI~G THE EhO OF BUFFER 

OF BY HITTING THE "R/Sn KEY. IF ANY OTHER KEY IS PUSHED DURING 
THE PRINTING WILL SLOW DOUN THE PRINTING TO ABOUT 2 SECONDS PER 
FRAME. SO IF THERE IS NO PRINTER PLUG-IN, THE USER CAN USE THIS 
FEATURE TO SLOW DOWN THE DISPLAY TO A READABLE RATE. 

PRBYTES : PRINT BYTES IN BUFFER 
SIMILAR TO THE "PRFRMS" EXCEPT IT PRINTS EVERY SINGLE BYTE IN THE 
BUFFER STAKTING FROM THE CURRENT POINTER. 

6.2 SCOPE MODE KEY BOARD 
WHEN GOES INTO SCOPE RODE, THE ROM UILL TAKE THE FULL CONTROL OF 
THC KEY BOARD. THE 41C WILL NEVER GO TO LIGHT SLEEP NUN ThE 
CONTROL WILL PASS BACK TO THE 41C UNTIL EXIT FROM SCOPE NODE. 
ONLY THE FOLLOm KEYS YILL BE ENABLED Ih SCOPE NODE: 

1. *STO" KEY 
THE ST0 KEY IS USED AS A TOGGLE KEY TO GO IN OR OUT OF BUFFER 
MODE. WHEN IT IS IN BUFFER MODE, ALL THE FRAMES PASSED BY YILL BE 
STORED INTO BUFFER STARTING FRO# THE POINTER. TWO BYTES ARE 
REQUIRED FOR EVERY FRAME. dHILE IN BUFFER MOOE, THE FRANC WILL 
STILL BE SHOMN AND THE DELAY SET PREVIOUSLY UILL STILL VILID. 
WHEN FILL UP TO THE LAST BYTE IN BUFFER, A MESSAGE .BUFFER FULL" 
*ILL BE SHOWN IN DISPLAY, THE TRANSMITION WILL BE HALT AT THIS 
POINT. TWO THINGS THE USER CAN DO TO RESUME THE TRANSMITION: 



1). HIT THE "STO" KET TO GET OUT OF BUFFER MODE. 
2 ) .  HIT "BACK ARRON" KEY TO kESET THE POINTER TO ZERO. 

2. DIGIT KEY "0"  SET THE FRAME DELAY TO ZERO. IN ORDER TO SHOW THE TRANSMITION THE 
FRAME *ILL STILL BE ROLLING ISTO THE DISPLAY, BUT IT WOULD JUST 
TOO FAST TO TELL WHAT IT IS. 

3. DIGIT KEY "1" 
SET FRAME DELAY TO 1 SECOND 

4. DIGIT KEY "2" 
SET FRAME DELAY TO 2 SECOhDS 

5. DIGIT KEY "3" 
SET FRAHE DELAY TO 3 SECONDS 

6 .  "BACK ARROW" KEY 
RESET THE BUFFER POINTER TO ZERO 

7. "SST" KEY 
HOVE THE POINTER TO NEXT FRAME AND DISPLAY IT. A REsSAGE "END OF 
BUFFER" WILL BE SHOkN  HEN REACH THE LAST FRAME IN THE BUFFER. 
FOR EVERY 'SST-, THE POINTER IS ADVANCED TIO BYTES. 

8. "BST" KEY (SHIFT,SST) 
WOVE THE POINTER BACK ONE FRAHE AND DISPLAY IT 

9. .R/S" KEY 
EXIT FROM SCOPE MODE. WHEN EXIT FROM SCOPE, TA & LA ARE JET To 
ZERO. LF THERE IS NO KEY DOWN AND hO FRAME TRANSMITING FOR 10 
UIRUTES, THE SCOPE MODE IS AUTOMATICALLY TERRINATEO. WHENEVER 
EXIT THE SCOPE MODE, THE BUFFER POINTER WILL PROPERLY UPDATED IF 
IT IS IN POINTER AUTO AOVADCE MODE. 

10. .OFFn KEY 
CALCULATOR OFF 



7.0 RECEIVING SERVICE REQUEST 



7 . 0  UTILITY FUNCTIONS 

IOESX?  : T E S T  4 1 C  CPU I O / F L A G  BY X 
THERE ARE 14 ( 0 - 1 3 1  HADKWIRE I O / F L I G  I N  4 1 C  CPU UHICH CAN B E  T E S T  
FOR S E T  OR CLEAR BY T H I S  FUNCTION. I F  EXECUTE FROM KEY BOARU, I T  
k 1 L L  DISPLAY "YES" OR "NO*. I F  EXECUTE FROM PROGRAM, I T  W I L L  S K I P  
NEXT THE NEXT STEP IF THE FLAG IS SET. Tnf CONTENT O F  x IS USED 
TO I N D I C A T E  WHICH FLAG TO TEST.  

RONCHUX : V E R I F Y  PLUG-IN ROM CHECKSUM BY X 
x IS  TAKEN A S  THE ROM I D  OF A PLUG-IN ROM. FOR EXAMPLE: THE ROR 
I D  OF THE P I L  MODULE I S  28 6 29. WHILE COMPUTING THE ROM 
CHECKSUM, THE D I S P L A Y  & I L L  SHDM "DD CC-NN T S T "  *HERE DD IS  THE ROW 
I D .  CC-NN I S  THE ROM LABEL. WHEN THE CHECKSUM COMPUTATION IS  
DONE, THE D I S P L A Y  WILL CHANGE TO "OD CC-NN OK" OR "DD CC-IN BAD". 
I F  THE FUNCTION "6.5 EXECUTED FROM PROGRAM EXECUTION, I T  d I L L  S K I P  
THE NEXT S T E P  I F  T h E  CHECKSUM I S  GOOD. 

X O F L A G  : TAKE THE I N T C X )  AND EXCHANGE I T  UITH USER FLAG 0 - 7  
CONVERT INTEGER PART OF X ( 0 - 2 5 5 )  AND SAVE I T  I N  USER FLAG 0 - 2 5 5 ,  
THEN CONVERT THE USER FLAG 0-7 AS A DECIMAL NUWBEH ANC PUSH I T  
I N T O  STACK. 


