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I CIRCUITS, INTEGRATED INPUT /OUTPUT INF'ORNIITION CIRCUIT DESCRIPTION (CONT'02 Jjl 

A ·--. 
DESIG ICI IC2 IC3 IC4 IC5 ICt, IC7 I IC8 m, (AO,c!) IHD READS (RO) THE AODRESS or THE KEY. IC5 t 
CODE WA•LS279 WA-LS20 ~N5~)Jlt WA·LS08 C8748 OR MTX-t; WA-LS74 I SN54LS2411 INTEIIPRETS T ➔E KEY AND TUNSMITS IT TO THE CPU SL8b. THE ' C8748-4 I CPU =_.:itOS THC )PTA BACK TO THE DTP CONTPOLLER IN A COMMAND 

.,!_Lnlt:NT DESIG SH LO~' DfSIG SH LDC DESIG SH !.DC DESIG SH LDC DESI G SH LCIC i)['~;G SH LCC DES IG SH LOC I DES I G SH LOC ~ICH WILL r,1sPLAY THE Kn OPERATED. 

l A OT~r. 201 7.B5 l~ SPIRE )82 ENA JC4 282 
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2BI IC& CONTAINS A 32 BYTE DISPUIY REFRESH ~,~. THf CPU SLR& MAR 
8 SR 2r.1 28~ ,ra SPARE SPARF )DO WRITES A PARTICULAR CHARACTH BY FIRST PO!:ITIONING THE - l A - C WARE }li2 2C4 • AC-') 

DISPLAY Cur...;)R AND THEN WRITING THE NEW OIITA AT THAT 
i CURSOR LOCA"r I !:N. Tl-'~ CURSO~ IS THE RAM ~ODRESS. :OMMANDS 

0 SPARE SPIIRE 2D) "ROfl! THE CPU .)LIii 10 THE DI SPUY CONTROLLER ARE VI A THE ' E SEJ::Ai.. LINK lhO !CS. IC5 I 'fTERPRETS THE CPU COMMANDS AND ' PERFOPIIS THE l'ANDSHAKING WITH ICt>. t 
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G THE O I 5PLA•· i 5 REFRESHED IN A :JUAL SCAN MODE THE MODC:, B 
PROnDED iH iCt, REDliCES PEIi:( CUkRENT RECUIREfo'.£NTS BY 
STIIDBIN:-. TWO CH~RACTERS Sll'ULTANEOUSLY I.HICH 1NCREASES THE \ DUTY CYCLE. 

DES IG IC9 ' lf.10 IC II IC12 ICl3 IC 14 IC 15 IC lb 
SEGMENT D~SO-S11) i'OR Tl,~ OF TH.: It: :.ECMENT DISPLAYS 15 . 

CODE SH54LS2411 SN54LS27JJ ll SN54L!-:: /)JI SN5aLS27JJl SN54U273JI WA-LSI )8 WA-LSl3B WA-LS2r.O LATrHED (L TCH) INTO ICID-ICl3 (SHL:T 4.1 • ONE O!= THE I 

D1,:;11 DRIVERS ON ICIB Oil 1:19 IS Tl-EN rnABLEO (@15) WHICH i- ' 
ELEMENT DESIG SH LOC IJESI G SH LOC l':::SIG SH LDC OESIG SH LI\; DESIG Sf' LDC DESIG SH LClC OE.SIG SH LDC DESI C. SH LDC LI GH"l'S TWO CHARIICTEIIS. NEw SEGMENT DATIi IS THEN LATCHED i 

,'l 4RJ 40 4Cli ~-, 4Bj, 4E) 4f) 4£4 
A':[l THE. NUT CIGIT DRIVER IS ':NABLC:> THE REFRESH RIIT~ IS • ELEM ELEM ELEM ELEM ~ 100 Hz • i B II ~C5 II 4C8 A 485 A 4118 .. 

C ~tGIT iNf"ORti;ATION IS SYNCt<RONIZED WITH Th[ S[G"4ENT DIITA BY 
IC&. DIGIT INF'ORMIITION IS CONTROLLED EY !>ATA ON THE SO-SJ C D u:11os ANO ONE-OUT-OF'-U, PAIRS OF CHARIICTERS IS DECODED BT i [ Ifl4 11H, ICl5. 

r: I 
THE SEGMENT DRIVfR!i IC?0-23 ARE SHOWh i1N SHEET 5. THE PEAK I 

~ SEGMENT CUP.RENT IS 20MA. -1i.. THOUGH THE DI SPLAYS A'IE 111 I SEf.M~NT, THE DISPLIIY CONTH'.)llER ICti :'!'•IV:OES DATA FOR A 14 
CI RClll T DESCR I PTI llN SEGM:J,; 0 I SPL.lY. THER(F ~RE T:.o OF Tl-4!:: SEt.;.l::::~rs ARE OR I VEN --

ri>Em 1Cl8 1Ct9 IC20 
WITH 1H[ ~AME DATA AS AIE TWO OTHERS. 

' ICI 7 IC2 1 IC22 IC2:5 THE DTP CONTROLLER ( SL88} IN CONJUNCTION WITH THE DH- PANEL 

~DE 
WA•LS240 KS-22399,LI ,OR KS-UJ99, LI , OR KS·2240D,LI ,OR K5-22400.LI ,OR KS•.l2400,Lt ,OR KS-22400,LI ,OIi (E0·949~·l0) AND THE RESET AND SANITY BOARD (SL87) PROVIDE 

LllN,815!11 ULN2815H ULN20)}H llLN20Hl!I ULN20HU ULN2DHH THE NANUAL INTERFACE TO THE CPU ( SL811, !i0-948118-0 I) AND TO THE 
i I: LEMENT DESI G SH LOC DES I G I SH L(lC DES'G SH LDC DESIG I SH LCC D:::SIG ~t, LOC DESI G SH LOC DESI C SH LOC OESIG SH ;.De ALARM CIRCUITS OF SD-281}0··01. t A 4F4 4Eb 4Fli 5P: 5D5 5[5 5G5 SYSTEM & DTP RESET CIRCUITS ARE SlfOWN ON SHEET 2. THE D - -

8 SYSTEM RESET~R) F/f OEBOUNCES THE SYSTEM RESTAIIT KEY AND ' 

C ASSERTS THE , LEIID (LOW) IF THE ENABLE (ENA) F/F IS SET. ' - F.NA IS SET BY OPE~AT I NG THE ENABLE IC[Y, THE EN.lBLE KEY i 

D MUST ALSO BE OPERATED BEFORE THE OTP WILL RESPOND TO T11E I E C°"'AND RELATED KEYS, 
~ i A r.ANUAL SYSTEM RESTART OR AN IIJTOMilTIC RESTART WILL SET Ttl[ ~ 
G THE MANUAL/AUTOMATIC f/F (MARL MAR CAN BE TESTED BY THE \· 

II :: TEx:.s INSTRUMENTS SYSTEM TO DETERMINE rHE SOURCE OF A •:£STARi. MAR CAti; ALSO 

' 11 "' SPRAGUE BE CONTROLLED Bl Tt!; SYSTEM SOFTWARE FOR TESTING. MAR IS 

!ill!! ~ 
INITIALIZED R!:SET BY Tl'E POWER ON RESET (PONR) LEAD. 

I lli'.P ~ ~ CODE THE OTP IS ALSO RESET BY ANY ~YSTEM RESTART OR BY OPERATION E 
[4] Zl-4 11,1-)-R,2.2kn,c.T.S. BYRNE INC OR KS-21288,Ll,2.2kr. OF THE l'TU RESTART l(EY. THE DTPR F/'" "[BOUNCES THIS KEY 

OS I AI-254, PROJEC'!'S UNLIMITED AND ~SSERTS THE ~ LEAD. ii'fll"7isl 'lESTARTS THE Ml CRO-
I 

[Z) ~.ft 7t,I-I-P.,).HO,C.T.S. BYRNE INC c~ ~S-21288,L4,3,nr i 
(4) Z7-IO 7t,l-l-R,50,C.T.S. BYRNE INC 0~ K~-i1288,Ll,50 ~O"P'tTr-R (IC5 SHEET 3i SOtrnARE AND INITIALIZES TiiE ! 

!,t' ou.iRD. 01 SPLAY CCNTROLL[R IC&. I 
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~ RESISTORS THE OTP IS CONTROLLEI) l!Y THE Ml CRU-COMPUTER IC5. IC5 - l 
~ £22!. ~ ml 
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r.1 M>tl [ 12) Rl-12 KS·20tlll>,LIA, IOkO 

SERIAL COMMUNICATIONS TO ANO FROM THE CPU SL811. 1 

10) Cl•II lS-207'6,U, .I (2) ltll, 14 ICS-21M116,LI, tkn COM4UNICATIONS WITH THE ICS::YBOARO AND DISPLAY I [4l CIZ-15 KS-I 977a, L7, 22r.f CONTr IC&. 
Cl& f,Qa6 

F Cl7 f,018 TESTS THE ENA F/f' TO DETERMINE IF IT SHOULD RESP()ND 
Cl8 KS-2C17lli,L4,. I TO INPUT F'RDf' THE COMMAND KEYS. t 

• TEST ANO CONTROL THE MAR F/r (MAR ,MARS.MARR). I 
• TEST THE AUTOMIITIC RESTAR, LEAD (ART). i 

~ RESET THE ENA F'/F tENAR) AFTER iT DETEW,,IINES THAT - I 
DESIG ~ 

THERE HAVE BEEN NO INPUTS F'ROM THE PANEL IN THE LAST I 5 MINUTES. 
YI EC-!8,5.28 lltz ' BLANK DISPLAY IF NO ACrlVITY FROM THE SYSTEM OR 

i PANEL. 

INITIIILIZE KEYBOARD AND DISPLA'!' CONTROL REG' STERS. G 

t SER I Al. INPUT F'itDf' THE SLBII GENERATES AN EXTERNAL INTERRUPT .. • • • •--•••-c-

~ ON IC5 loltf.N A ·!'!Am:• TO •sP.-:CE• CHANGE ON THl "ff"f"" IS DETECTED. 

- THE ICS INTERt!AL TIMER IS THEN USED TO GENERATE INTERRUP'!S TO 
! fil!i !:!!!!.. SAMPLE THE TffT' LEAD. 

( LI H99-)2, )9 ,uH (C .. BIOH} SERIAL OUTPUT IS IILSD TIMER INTERRUPT DRIVEN. THE~ LEAD IS -
CONTROLLc'.O Ill AN IC5 I/0 PORT. ilATA RATE TO THIS PORT IS 
DETERMINED 8Y THE IC5 INTERVAL TIMER. THE CHANNEL DATA RATE IS 
110 BAUD. THE STATUS OF THE CHANN"l I~ TESTED F'lR IDLE BEFORE 
TRANSMITTING. 

THE KEYBOARD 16ND DI SPLAY CONTROLLER IC&, SCANS THE 111 ICEY KEYMATRI X 
SL88 CIRCUIT PACK H 

AND THf )2 CHARIICTE't ALPHA·NUMER IC DI SPLAY IN A Tl ME MUL Tl PLD DWG SIZE lSSUE 
fASHIO~. ._..EN II KEY IS UP ERA TED AN INTERRUPT IS GENERATED TD IC5. I IC5 THEN AOOkESSES t-S 

BELL I.ABWlORIES I CPS·SL• SHEET • 
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