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• NLIST SEQ 
.REM I 

PRODUCT CODE: 

PRODUCT NAME: 
PRODUCT DATE: 

IDENTIFICATION 

AC-E815B-MC 

CXLPFBO LP20 MODULE 
SEPTEMBER 1978 

MAINTAINER: DEC/Xll SUPPORT GROUP 
THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITV FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 
THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 
DIGITAL EQUIPMENT CORPOqATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1976,1978 DIGITAL EQUIPMENT CORPORATION 

• 
SEQ 0001 
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1. ABSTRACT 

"LPF8" IS AN I/O MODULE THAI EXERCI~ES THE LP20 
CONTROLLER ANB EITHER AN LP 0 OR LP 5 LINE PRINTER 
THAT MAY BE C NNECTED TO THE CONTRO LER. 

2. REQUIREMENTS 

HARDWARE: ONE LP20 LINE PRINTER EONTROL UNIT 
AND EITHER AN LPIO OR P05 LINE PRINTER 
CONNECTED TO THE CONTROLLER 

STORAGE:!" LPF REQUIRES: 
• DECIMAL WORDS; 619 

2. OCTAL WORDS: 1463 
3. OCTAL BYTES: 3146 

3. PASS DEFINITION 

A SINGLE PASS CONSISTS OF 32. ITERATIONS OF THE TEST 
SEQUENCES. 

4. EXECUTION TIME 

RUNNING ALONE ON A PDP11/40 USING A~ LPIO THE 
INITIAL PASS (WITH PRINTING ENABLED TAKES APPROX
IMATELY 40. SECONDS. SUBSEQUENT PAS ES (WITH PRINT
ING INHIBITED) TAKE APPROXIMATELY 10. SECONDS. 

5. CONFIGURATION REQUIREMENTS 

DEFAULT PARAMETERS: 

DEVADR: 175400 VECTOR: 754 BRl: 4 OEVCNT: 1 
REQUIRED P1RA~ErERS: 
"SRl" IS USED TO SPECIFY MODULE OPTIONS AS DESCRIBED 
BELOW: 

SRI (LO BYTE) 

SRI (HI BIfTE) 

BIT02 IS USED TO SPECIFY THE TYPE 
OF CHARACTER SET. IF IT IS A "1" 
IT INDICATES A 64. CHAR SET - ANY 
OTHER COMBINATION IN THE LO BVTE 
SIGNFIES A 96. CHAR SET. 
THE HIGH ByrE SPECIFIES PRINTING 
OPTIONS AS SHOWN BELOW: 

SEQ 0002 
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SRt+t = ~ SI? -I- = 
SR'" = 

PRINT ON FIRST PASS ONLY 
NEVER PRINT 
PRINT ON ALL PASSES 

THE DEFAULT VALUE FOR SR1 
64. CHAR SET AND PRINT ON 

IS OOOOOOL WHICH SIGNIFIES 
FIRST PAS~ ONLY. 

6. MODULE OPERATION 

I. 

B. 
C. 

D. 

E. 

SET UP INTERRUPT SERVICE VECTORS. 
TEST (RAM) MEMORY WITH DITA TEST. 

TEST (RAM) MEMORY ADDRESSING LOGIC. 
TEST PRINTING USING A TEST PATTERN OF ALL LEGAL CHARACTERS 
THIS TEST WILL USE RAM TRANSLATION AND CAUSE INTERRUPTS 
AT EACH CHARACTER. 
REPEAT STEPS C. THRO O. THREE (3) TIMES 
THEN 00 ENDPAS CALL. 

7. OPERATION OPTIONS 

NONE 

f 

SEQ 0003 
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; SRA 

~ =mm 
~mmm~ 
OONE=j/OP 
~UTi~7~~RO 
BU~At6=2~ 
TST~OD=4 
~~~~N8=2 
PARJTY=lOOOO 
;OEFINITIONS FOR LPCSRB 
lPTP8T=10000 
LPTPAR=40 
START: =8~ 

ADD 
MOV 

~Re 
A~D 
rag 
MOY 
ADD 
MOV 
ADD 

, , 
SEQ 0004 

SEQ 0005 
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SEQ 0007 

iii 
~RAM MEMORY FLOATING l'S AND D'S DATA TEST, 

000362' 005000 ~BST1: CLR RO ,RO=CURREMT (RAM ADDRESS, 

II 
838m: mm mm, 1$1 MOY m~(~tR2 f~~;tliJ ~~~iT~DDRESS. HOV 

888m: mm mm 2$1 =8¥ ~8~u§m ;~~&~C~iC ~~~~~~~ ~gRA¥~PEOUT. 
000404' 012177 001400 177612 3S: HOY 'LOI.ITIRSTERR,~LPCSRA ;INIT LP20. 

, II 838m: mm mm 177612 =8' ~~fi~mmD f~gtB !~t=J c?~nE¥~s~E~I't~RN. 
000424' 005177 177610 COM ~LPCCTR ,DISTUR8 THE ADDRESS REGISTER. 

888m: mm m~u . HOY ~bRm~IUAS fxg~BAlRA~lu~¥~R'5SA~f~!STER • 

~ 
117446 MOY 

888m: mm 117440 177440 CMP t~B,AIIAS f~nT RESULTS. BEO 

mm:mm mus mm =8¥ ~~~~R~A~~~fR 
n ~*** •• ** *****,************************************************* 

000466' 104404 000000' ;til!!'!!~!~************'~!I~*!~'~~!!l****************.********* 

III 
888m: mm 4$1 g~l n J~M¥ OF LIST YET? 

000476' 005200 INC RO )UPDAfE (RAM) ADDRESS. 

888m: mm 000371 CMP RO,tRAMTOP ,DONE YET? 
285 BLOS 1$ 
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III 
000506' 005000 

000510' 012777 001400 177506 

mm:mm mm r ~~ 000526' 005200 

888m: mm 000317 

III 888m: mm mm 

III 
mm:mm mm 177330 

888m: mm mm 177316 

m 888m: sum 177310 177310 

000602' 017767 177416 177272 

'Ii 
000610' 016767 177410 177262 

000616' 104404 000000' 

1,1 
000622' 005301 

888m: mm 000000 

~~mMg~~1052) 12-0CT-78 16:52 PAGE 9 
SEQ 0008 

~RAM MEMORY BASIC ADDRESS fEST. 
fEsu, eLR RD /RO=CURRENT (RAM) ADDRESS 

1$: MOV nLOINITIUSTERR,@LPCSRA ;INIT LP20 

MOY ~g~:mm ~~8ig l~~~~ ~~~~E~~GISTER. MOV 
INC RO ,UPDATE (RAM) ADDRESS. 
CMP 
BLOS 

n,l/RAMTOP 1~5~ (RAMS) LOADED? 

~EACH (RAM) IS LOADED WITH ITS ADQRESS NOW nST IT. 
,UPPER (RAM) ADDRESS. 

MOV Rr~mi6~1 ~~lv~O~R~~)R1MD~~~gRJoR TYPEOUTS. 2$1 MOV 
3$: MOV 

MOV u~~m~I~As 5kg.8AtRft~~ut¥~R~~SAWAS. 
HOV ~hmy,ms IEXPECTED RESULTS TO ASB. 
BIC ;CLEAR PARITY BIT. 

CMP UB,AWlS mF RESUI,TS. 
BEQ 

MOV ~LPCSRA~ACSR 

i~X******~~~~~~*~~~*******.**********~**********.*************** 
,~n~i~n~I~*** ••• **** •• ~nt~*~n~~lU** •• **** ••••••• ** ••••••••• 

4$: DEC RI /ADJUST (RAM) ADDRESS. 

eMP n,~RAMBOT ; ARE WE AT BOTTOM OF (RAMS)? 
BLOS INOI 

~~~l~lT1g~~1052) 12-0CT-18 16:52 PAGE 10 
SEQ 0009 

I 
,TEST3 PRINTS A LINE OF ALL LEGAL CHARACTERS FOL~OWED BY A LINE OF ALL ILLEGAL CHARACTER 
RESTRrl 
TEST3: MOV #LOINIT'RSTERR,~LPCSRA ;INIT LP20. 

JSR PC,RAMSET 
JSR PC,VFULOK 

iSTART PRINTING 
EST3A: MOV #-21.,CYCCNT 

1$: MOV iiimi:~~~l MOV 
2$: MOY 40,R2 
3$, MOVO R2,(Rl)+ 

m ~~ 
INC R2 

BITB t~,SRl BEQ 
CMP FOO,R2 BEQ 
BR 3~ 

H' eMP WO,R2 
g~Q 

5$1 Mova 
CLRB mS~R1)+ 

~~~ ~~?m~d2 
HIe HCCHT 
BNE 

EPASS: 
EMDITS,BEGIN 
JMP TEST3 

cvceRT: 0 
SUFHR: • BLKW 140. 

!rEST LISTS 

fo2L' Ig6~oT02Lt2 

ILO~D VFU 

ISET 21 LINES. 
IS~T CHARACTER COUNTER TO 132(10). 
~R =TOPT BUFFER ADDRESS. 
IS T FIRST CHARACTER. 
;LOAD PRINT BUFPER. 

~I~~~~n·~~ t~A~Ai~E~I*~gHtD. 
;NEXT CHARACTER. 
,CHECK CHARACTER SET. 
;BRANCH IF 64 CHARACTER SET. 

S~f*~LS~~~~Ai~E§~T LEGAL. 
,CONTINUE IF LEGAL. 
,LEGAL CHARACTER? 
,MAKE SPACE IP NOT LEGAL. 
'CONTI~U IF LEGAL. 

:l~fgE8b~~~RF~~~MINATOR. 

;PRINT THE BUFFER. 
IDONE ALL LINES? 
INO' 
,SIGNAL END OF ITERATION. 
;~ONITQR SHALL TEST END OF PASS 
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T02Z1 
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il~ JA DESIRED VALUE, DEPOSIT fRE VALUE INTO "RANDUP" AND RUN "RAMSET". 

3 RRl~ll" RtiIII 001400 176506 IAMSEfl ~PI I~OINIfIRSfERR,@LG8"AM AJ~AIM~P20. 

'I
ll ::~:~~: :1:::: 176514 1$1 ::~ ::::~PCCTR : SET ADDRESS. 

! 001526" 010177 176504 MOV R1,8LPRAMD JLOAD TRE RAMS. 
001532" 005200 INC RO JUPDATE RAM ADDRESS. 

t i 881~13: BilKi; 000377 ~:& I~"RAMTOP 
4 3 881~:i: gB8i8~ "RAMDUPI 8fS PC 

SEQ 0011 
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,+ n BYTES IN BUFFER 
ITST rIPE TO BE ~UN DURING T~ST CgIGHT JUSTIF) 
'-m~ ~Nm~ ~Dr;ge, SErm GO, =DON"T 
~~ET Pl~ ~NTR ¥o THIS BEFORE SETTING GO 

Jen~~3n ~itgur~~~DL~~OM GOOD DATA 

~LPCSRA lIS IT DONE? 
a~bh6D,~LPCSRA ;IS IT pi~~S~~~M? 

M1CYll 30ACl052) 12-0CT-78 16:52 PAGE 14 
DEFINITIONS 

SPFLG: 
DNnc: 

BEQ m 
RTS 

SPFLG 
PAGBS.IlLPPCTR 
'~OO,~LPCSRA 

SEQ 0012 

INTERRUPT. 

SEQ 0013 



539 

In 
m 
548 iii 88~~~~: b~l~~~ 000002 175543 

~il 88~~~~: bafl81 000001 175533 

55~ 002266" 005767 175542 
~~B 002272" 001403 

~~~I~IT~g~~1052) 12-0CT-7B 16:52 PAGE 15 

IAT "1~6gIT'ST~H~H~og~~¥~E~ODk¥tDl~ME"~~~~II~TT8PT~~E BUFFER 
IDESIPED SIZE AND RUN VFULOX. 
VFULOX: BIT 

BNE 

=8~ 
AD~ 
~8v 
MOV 
ADD 
NEG 
MOVB 
MOVB 
BIS 

m 
RTS 

/WAIT FOR A FLAG 
;PAGZRO,UNDCHRLDONE 
~DECIDE WHAT Tu DO 

ITEST FO N8~N~ONE YET 
SSAVE IHE LP CH~SU~ 
I NOW C LCULUE GOOD SUM 
/CALCULATE lOR OF LAST RYTE 
IFIRST BYTE IS START CODE 

ILOOP BACK FOR REST OF BUFR 

ILOAD PRINTER BUFFER. 
IUPDATE TALLY. 

lEND OF MF.SSAGE? 
INOI 
I YESI 
ISET MESSAGE SI1.E. 

~~~lAITig~~1052) 12-0CT-78 16:52 PAGE 16 

ITHIS ROUTINE IS CALLED TO TEST THE SOFTWARE REGISTER IN THE MODULE 
sl~ii~i~~EAAB ¥~C~~~T~gwFO~ ~ft~D~5Lr~~¥&~N8oDI~~ LOCATION TESTED IS 

;SR1+1 = 0 mm ~ ~ 
PRINT ON THE FIRST HSS ONLY 
NEVER PRINT - TEST MODE ONLY 
PRINT CONTINUOUSLY 

~IFc~g~I~~:o08?NTAINS ANY OTHER CODE THE PRDGqA~ DEFAULTS TO 

CKSR: ti~tB H,SRl+1 :~~Ir~ ~~~TINUOUSLY 11 

me U,SRl+1 mvn ~WT 11 

TST 
BEQ 

PASCNT 
2$ 

;INITIAL PASS ?? 
IBR IF YES 

559 002274" 052777 000004 175722 IS: 

~~! 
BIS 
RTS 
o 

~TSTMOD,~LPCSRA 

PC 
ISET TEST MODE - INHIBIT PRINT 
/RETURN TO CALLER 56 002302" 000207 2$: 

56 002304" 000000 TALLY: 

SEg OOH 

SEQ 0015 



OATBUF: .BL~W 140 • 

• BYTE 0,356 

;512 DAB BYTES 
,START DAVFU LOAD C~D 

VFUDATI 86g .BYTE 77, 77, 20, 02, 

m 
m 
m 

.~YTE 

.BYTE 

.BYTE 

m .BYTE 

m 
m 

.BYTE 

.BYTE 

m .BYTE 

m 
m 
m 
m 

.BYTE 

.BYTE 

• BYTE 

.BYTE 

m .BYTE 

m 
m 
m 
m 

.BYTE 

• BYTE 

.BYTE 

.BYTE 

.END 

24, 02, 20, 06, 

30, 02, 

34, 02, 20, 02, 

24, 02, 20, 02, 

64, 07, 30, 02, 

34, 02, 20, 26, 

24, 02, 20, 02, 

24, 02, 30, 02, 

34, 02, 20, 02, 

64, 41, 20, 02, 

24, 02, 30, 16, 

34, 02, 20, 02, 

24, 02, 20, 02, 

24, 02, 30, 02, 

20, 00, 20, 00, 

20, 00, 20, 00, 

24, 02, 30, 02 

34, 02, 20, 02 

64, 06, 20, 02 

24, 02, 30, 16 

34, 02, 20, 02 

24, 02, 20, 02 

30, 02 

76, 16, 20, 02 

24, 02, 20, 06 

24, 02, 30, 02 

34, 02, 20, 02 

24, 02, 20, 02 

64, 26, 30, 02 

34, 02, 20, 06 

24, 02, 20, 02 

20, 00, 20, 00 

00, 00 
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273' 
227 
257' 
463' m' 

246 

365 

550N 

274' 
368' 
527 

276 
442 
483# 

448 
514' 

466 

316' 

263 

US 

375# 

m; 
56H 

m, 

468 

519* 

461* 

270 310' 313 

m 457 466 

462' 

506 

522' 

SEQ 0016 

SEQ 0017 

468 506 
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537 

466 

lH m 
88 

444 481 

189# 

409 

267* 

m. 
294* 

440 

293· m: 
497· 

308 

491 
307· 

m· 
498* 

415· 

411" m· 

MACY11 30A(1052) 12-0CT-78 16152 PAGE 21 
CROSS REFERENCE TA8LE -- USER SYM80LS 

324 

409# 
2~4 

329~ 

260 

482# 
182 
351 

227# 

530* 

373 

298 

291 

550 

536 

510 

499 
379. 

515 

304 419 

330 409 440 491 

553 

563# 

517 

525~ 

m: ~8r 

165 166 167 168 

SEQ 0018 

169 

SEQ 0019 

, 

I 
« 
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= 003146R 375# 564# 

• lBS. 883~~g sst 


