












































































































































2899 4F /lOY C,A ; 
2B9A 19 OAO 8 ;COftBINE MITH TOP OISIT 
289B C08820 CAll IIUl Til ;SHIFT UP ONE OISIT IN BASE IS 
289E 78 llOY A,E ;SET NEll TO BOTTOft 0161T 
289F IF RFC 
2BA8 IF RRC 
28Al iF RRC 
:SA2 RRC 
:BA3 EOSF iiNI SFH 
28A5 4F "OY C.ri 
;;sAo o• DAD 8 ;COftSiNE ;op fWO DIGITS 

CDB82D Ci!Ll ;Sn!F- UP ONE DIGIT IN B4St 19 
'8 "OY A.E ;Sti aor011 DIGIT 

ZBAB E68F iFH 
2BAO ftOY C,A 
2BAE 19 OAO 8 :COftBINE VITH TOP THREE DIGITS 
2BAF Dl POP D 
2888 Cl POP 8 
2881 C9 RET 

END BCOTBIN ; 

: Cillll• - INDIRECT CAll TO IHlll 

=m e• Cnt.llN: i'Ciil 

END CAlliN 
; 
; 1/0 ROUTINES 

2883 0881 Cl: IN SERCON ;WAIT FOR DATA 
2BB5 EU2 ANI 2 
1887 CA8328 JZ Cl j 

2BBA om Ill SEROAT ;SET BYTE 
:sse ;:s MH PSV :SAVE PSW 
:sao lA8237 LOA ECHOFL ;CHECK ECHO FLAS 
:sc0 87 ORA A 
2BCI C2lE2C JNZ COEND ;IF NOT ZERO ECHO-RET ON CO 
2BC4 fl POP PSV ;ECHO CHARACTER 
2BCS FS PUSH PSlf 
:sco m22t JftP Cl ;60 ECKO CHARACTER 

; CISTAT - RETURNS NON-ZERO IN A If RECIEYER BUFFER HAS A CHAR 

28C9 CS C!STAT: PUSH B 
28CA FS PUSH PSlf 
28CB OBi t IN SERCON 
2BCO Em All! 2 
:scF ct POP 8 
:eo& -a "ov A.B 
2BDl Cl PGP B 
2802 C9 RET 

j 

;fiJI CO CONSOLE OUTPUT- DESTROYS ONLY FLA6S ..• 



2803 FS CO: PUSH PSN i 
2804 3Atlll7 LOA COCO OK ;IF IN RAW "00£ JUST OUTPUT 
2807 87 ORA A 
2808 C2f22C JNZ Cl 
2808 CDC928 CAlL CISTAT ;IS CHAR WAI TING ? 
28DE CAS22C JZ Cl ;NOPE ... 

:m coam CALL Cl :IE? ••• 
2?<4 mr ANI mn j 

:Ho F£13 CPI lOFf : iURN OFf IN IT ' 
me mm JHZ cs ;110 - TEST FGR RUBOUT 
2BEB CDBm C4: CALl Cl ;WAIT FOR ~ON 
2BEE Em ANI 37FH 

2SF8 FE7F CPI RUB ;QUIT IF RUBOUT 
2BF2 CAFF2B JZ co 
2BF5 FEl l CPI XON 
2BF7 C2E828 JNZ C4 ;JUST DROP THROUGH •• NOT RUB ANVNAY 
2BFA fE7F C5: CPI RUB :INTERRUPT ' 
2BFC C2&22C Jill Cl :NO •.• !GNORE 
1BFF CDI B2E cc: CALL RETJNP 
2CS2 0801 Cl: IN SERCOII 
2CS4 SF RRC 

2C6S D2622C JNC Cl 
2CS8 Fl POP PSW 
2C89 fS PUSH PSW 
2CSA D38S OUT SERDAT 
2cec mo CPI CR ;IF CR THEN DELAY 
?CSE CZ!E2C JNI COEND ;NOT CR - QUiT 
2Cil 3Ai137 LDA DlYRA" 
2CI4 30 C2: DCR A 
2Cl5 F~IE2C J" COEHD 
2ClS C04C2C CALL ote"s :DElAY tm 
:CIB C314:tC J"P C2 
~CIE fl CGEND: FOP PSW 
2CIF C9 RET 

; 111111 '"Plo II 16 ~IT CO"'ARE H&L AHD D~E 11111111111111111111 

IFI H~l = D&E J 1=1, CY=3 
IFI H&L > O&E J 1=3, CY=S 
IFI H&L ( O&E 1 Z=e. CY=l 

2m ES C"PI6: PUSH H ; SAYE PSW & Hll 
~C21 FS PUSH PSN 
:,;12 ;c ~OY A1H ; IF H = D ENOUGH INFO FOUND 
2C23 12 SUB D 
2C24 C2292C JHl C~Pt6E 

zm ·o "OY A.L :IF H=D THEN CO"PARE lOWER BYTES 
2C2S 93 SUB E 
'm Et C~P16E: POP ii 
2C2A iC "ov A,H 
2C2B El POP H 
2C2C C9 RET 

j m CIID16 
:c::o 05 CRLF: PUSH D 
2C2E 114833 LXI D,"'RLF 
2C3J como CALl IISG 
2C34 Dl POP D 



2Cl5 C9 

2C36 FS 
2Cl7 ES 
2C38 2Ai037 
:c3B E:i 
me El 
~C~D E3 
:c:: E: 
2C~F ES 
2m El 
2C41 28 
2CU 23 
2C43 28 
2C44 7C 
2C45 BS 
2C46 C23B2C 
2C49 El 
2C4A Fl 
~m C9 

zm ES 
2C4D F5 
2C4E 218183 
2CSI 70 
2C52 84 
~C53 28 
2C54 C2512C 
2C57 fJ 
£C58 El 
:m c9 

2CSA CS 
2m 11664 
zm co3ozc 
2Cci iS 
2C61 C2502C 
2C64 Cl 
2C65 C9 

2C6o FS 
:mem 
ito9 2641 
:m me 
2CcD D2742C 
2C7f 2CSE 
2m me 

RET 
; D5t!IS - ASSUI!ES ECKUIV HAS BEEN SET BY SOIIEBODY 

D5il!S: PUSH PSM 
PUSH H 
LHLD DSiDIV 

OSSJISl: Hill 
HHL 
lTHl 
HHL 
PUSH H 
POP II 
DCX H 
INl H 
DCl H 
IIOV A,H 
ORA L 
JNZ mm 
POP H 
POP PSW 
RET 

: Dl illS - DELAY It liS 

~lriiS: PUSH 
PUSH 
LXI 

DTWIDl: IIOV 
ORA 
DCX 
JNZ 
POP 
POP 
RET 
EliD 

H 
PSV 
H1769 
A,l 
H 
H 
OTMIDL 
PSV 
H 

;SAVE PSN 
;SAVE Hll 
; 
;18 
:IS 
; IB 
:IS 
: II 
: Ill 
: 5 
: 5 
: 5 
; 5 
i 4 
j II 

;•3.31 SECONDS ON A 2 IlHZ 8885 5 
(CPU CLOCK FREGl 4 

If 
8185/SiBI 7/li 
TOTAL 26/29 

; D5SEC - DELAY 5 SECONDS 
; 
GSSEC: PUSH 8 

INI B,i64H ;WAIT 5 SECOND FOR +25 SWITCHING 
011 16~ 1: CAll DStiiS ;REGULATOR TO TURN 011 OR OFF. 

OCR B 
JNZ ONI6WI 
POP 8 
RET 
END DSSEC 

; 
; DISASC - DISPLAY ASCII A-REG INTO H' L 

OISASC: PUSH PSV :S.:.YE PSll 
~~I t7FH ;STRIP PARITY 
1\VI H,i21H ;PUT >PACE IN H-RES 
CPI t28H ;CHAR < mH ' 
·iNC DAI ;NO-IS PRINTABLE 
1\YI H, 95EH ;NOT PRINTABLE - C • ''' 
ADI SUH ;"AKE PRI NTABLE 



2C74 FE7F OA I: CPI f7fH ;IS RUBOUT? 
2C76 C2782C JNZ DA2 ; *II' E ••• A(l){ 
2C79 3E2t KYI A 1 f 211t ; YEP-IIAKE SPACE 
2C7B of DA2: NOV l,A ; 
2C7C Fl POP PSM ;RESTORE PSW 
2C7D C9 RET 

j 

:111111111111111111111111111111111111111111111111 1111111111111111 

2CiE 05 FRftCNT: PUSH 0 
:CJF ES PUSH H 
2C8i c:SF2C Ci!ll FROftTO 
2C83 DAB12C JC FRTOE 
2C86 E5 PUSH H j 

2C87 CD742E CAll SUBI6 ;CALC NUNBER OF BYTES TO BE PROCESSED 
2CSA 01 POP D 
zcaa 2B DCI H ;Hll. • NEGATIVE OF ~'ImBER OF BYTES 
2CSC C>~Jl2C JIIP FRClll ;THIS DOES XCHG ~ClEANS OFF STACK ••• 

EKD FROm 

; FROftTO - ' FROft 'llll ' 10 'YYYY 

:csF os FROIHO: PUSH 0 
Ztli E5 PUSH H ; 
2C91 11Fi2f LXI D,PLO ;PRONPT FOR LO LI NIT 
2C94 CDA820 CALl ftSS 
2C97 como CALL 6Hif j 

2C9A DABIZC JC FRTOE ; RETU~N IF ERRER 
zm llHZF lll O,FHI ;PROIIPT FOR HI Ll ft iT 
2CA8 CDAB2D CriLL NSS 
2CA3 EB XCHS 
2CA4 como CALL GHM 
2W ~AB12C JC FRTOE 
:c~~ EB FRCLN: lCH6 
:c~a o IiHL :6ET CRAP OfF OF STACk 
zc;.c Et POP H 
2CAO E3 XTHL 
2CAE El POP H ; 
2CAF 87 ORA A ;BETTER BE SURE CARRY IS ClEAR 
2CBf C9 RET ;RETURN ... 
2CBI El fRTOE: POP H 
2CB2 Dl POP 0 
2CB3 C9 RET j 

; 681AS - SET 16 BIT BIAS 

2C84 f5 681AS: PUSH PSII ;SAVE PSW 
2C85 ES PUSH H ; AND ~L 
2CB6 05 PUSH D ; AND OlE 
2C87 l!F72F lll O,PBIAS ;PRINT BIAS ftESSASE 
ZCBA CDAB20 c•LL "56 
zcso cnmo CALL GriM ;GET BillS 
zm o2mc JNC 681.152 ; IF ~0 CARRV 6000 BIAS ENTERED 
2CC3 FE20 CPI '-' ;CHECk FOR NEGATIVE BIAS 
2CC5 CAD32C JZ 6BIAS1 ;OHHH- WANT ME6ATIVE MU"BER •.. 



2cca mo Cl'l CR ;CARRIA6E RETURN ? 
2CCA C2E82C JNl &BlASE ;NOPE ERRER 
2CCD 2lflff lll H,l ; AHHHH - NO ms 
2CDt C3£12C Jill' 6BlAS2 
2CD3 como SBIASI: CAll 6H1j ;GET ME6ATIYE BIAS 
2CD6 OAE82C JC &BlASE :BAD CHAR ... BYE 
2CD9 ll83ili Ul D,a 
lCDC E3 ICH6 :SET UP SUBTRACTION FR~ ZERO 
2CDD CD742E CAlL SUBIQ ;NEGATE BIAS 
:cE~ :o:o~t SBi.<S2: CALL C~LF :P~EVENT ~ HESS 
:m ilt POF 0 :RESTORE 0 
:m Ft i'OP FS~ ;lOOSE ORIGIN~l rill 
~CES Fl raP PSW ;RESTORE PSN 
2CE6 87 ORA A ;CLEAR CARRY 
2CE7 C9 m 
2CE8 01 GBIASE: POP D ; RESTORE D•E 
2m E1 POP H ;RESTORE ORIGINAL H~l 
2CEA F1 POP PSM ;RESTORE PSN 
2CEB 37 STC ;SET CARRY 
2CEC C9 RET 

;ll l llll t ttl l t t t l t l l l tl llllllllltlllllt t lllt l l l l l tlltlll lll l ttt l t 

; &CLKtQ - P~D ~H~T F~EQUEHCY IS YOUR CLOCK TODAY, LITTLE BOY ' 

:m Fs &ClkfO: I'USH PSM ;SriVE PSM 
2CEE CS PUSH B ;SAYE BlC 
2CEF 05 ?USH D ;SAYE D 
2CF9 ES PUSH H ;SAYE II~ 
~CF1 2A9F37 LHLD CLKBCO ;SET BCD ClOCK FREQUENCY 
2CF4 7C IIOY A,H ; 
2Cf5 FEU CPI fliiH : fliUH S"AllEST 
2CF7 DA1920 JC 6ClXI : 
2CFA FE9A CPl 19AH ;i9999H 8166EST 
2CFC 021'120 JNC 6CLXI ; 
2CFF COB32B CALL BCOTBIN ;CHECK TO SEE IF BINARY 
2Dt2 EB ICHG CLOCK FREQ AGREES 
2093 2AII37 LHLO CLKBIN 
2086 C0292C CAll CMPio 
:oe9 c21m m 6CLKI ;NOT SAME 
me mm CAll mi2B ;CHECK DIVISOR TO SEE IF 
~DiF EB lCHG ; IT AGRE.ES 
ZDif 2AID37 LHlD D51DIY 
2013 CD2t2C Cr.ll till' to ; 
2016 CA4t20 Jl scm ;EVERYTHING CONSISTENT-

; HOPE IT IS 6000 
2019 11842F SCLKI : LXI O,GCLK" ;SET CLK FREQ 
201C CDA82D CAll "ss j 

2o1F como CALL SHW ;GET FREQUENCY IN KHZ 
2022 OC182E cc RETJIIP ; TAKE NO CRAP HERE . .. 
2025 7C I!OV A,H ;CHECK FGR POSSIBLE 
:026 EoFI ""I iffH ;~ST ~E AT LEAST I IlHZ 
2028 CA!q2D ~~ 6CLKI ;--ASk U~TIL TKEY SET IT RIGHT 
;:m cocm CAll OKCk 
mE mm ShLD CLKBCO ;SAVE BCD CLOCK FREO 
~031 DCIB2E cc RETJIIP ;TAKE NO CRAP HERE ••• 
2034 coam CALL BCOTBIN ;CONVERT H~L TO BINARY 



2037 221137 SltlD ClKBIN ;SAVE BINARY ClOCK FREQ 
203A CD892D CAll 11~1 128 ;~LTIPLY BY 51/128 
2D3D 228037 SHlD D9DIY ;112.5/32 151/1281 
2D48 El 6CU2: POP H ; IF YOU DON'T KNOll VHAT THESE ARE FOR BY 
2041 Dl POP D 
2D42 Cl POP 8 
:m n PGP PSV NOV YOU.RE A LOST CAUSE ••• 
2044 C9 RET 

: SHV - GET •EX oORD 

ZD45 CS Go~: PUSW B 
mo F5 PUSH m 
~~47 CD5C2D C,;t.L 6HB : SET FIRST BYTE IN A-RESISTER 
2D4A DA592D JC 61flf£Jj0 ; RETURN IF aAD CHAR 
mo 67 IIOY H1A ; IIOVE BYTE TO FINAL DESTINATION 
2D4E CDSC2D CALL SHB ; SET SECOND BYTE 
2051 OA592D JC 6HWENO 
2054 6F IIDV L,A 
2055 Cl PDP 8 
2056 78 IIOV A,B 
1057 Ct PDP 8 
=nsa t9 P.H 
:m ct SI!VEND: POP a 
:DSA Cl POP B ; DO NOT RESTORE A 
205B C9 RET 

END 6Hif 

; SHB - SET HEX BYTE 

ZDSC C5 GliB: PUSH 8 ; SAVE BlC 
mD como CAlL SHD ; SET FIRST HEX DIGIT IN A-PES 
:Doi JA6f20 JC SHBEHD ; IF BAD CIIAR QUIT AIID PASS BACK 
206:i 97 RLC ; SHIFT TO UPPER HALF OF aYTE 
ZD64 17 RLC 
:oos i7 RLC 
2D66 87 RLC i 
20o7 47 IIOV B,A ; SAVE FIRST DIGIT 
2068 CD7120 CALL 6HO ; GET SECOND DIGIT 
2D68 DA6F2D JC SHBEIID i BAD CHAR READ, RET IT TO CALLER 
2D6E Bf ORA 8 i COIIBIME FIRST AND SECOND DIGITS 
2D6F Cl 611BEICD: POP 8 ; RESTGRE GRI61NAl B~C 
2078 C9 RET 

EIID SI!B 
j 

; 6HD - SET HEX DIGIT 

2D71 CDB328 SHD: CAll Cl ; GET CHARACTER • ECHO 
; ANI f7FH ; PUT IH IF UCASE TAKEN OUT 

zm CD812E AT!i: CALL UCASE ; lllil' lGVER TO UPPER CASE 11NO 
STRIP PARITY. 

ZDi7 FE:if CPI . ,. 
zm C8 RC j NON-HEX CHARACTER 
2D7A FE3A CPI * :' ; IF IAI •< '9' +I 
2D7C DA882D JC 6HD2 ; 'f'-'9' TYPED - CONVERT 
2D7F F£41 CP! 'A' ; IF !AI ( 'A' 



2081 DB RC i MOM-HEX CHARACTER 
2082 FE47 CPI '6' i IF CAl >• '6' 
2084 3F CIIC 
2085 DB RC i NOM-HEX CHARACTER 
2086 0687 SUI t7H i SHIFT 'A'-'F' DOWN 
2oaa Doli 6HD2: SUI '6' ; CONVERT 
2D8A C9 RET 

END 6HD 

: rm:.a- ~ __ ;:=.v ?r sm:a 

::as ioaJ ~ems: "v1 s~: ;DIVIDE ~~ m SO I 1:.s 
2080 CD3o2E CALL SHRHL : WILL FIT IN 16 BITS. 
2099 CD2B2E CALL RNDHL j AND ROUND 
~093 54 ftOY O,H :SAYE II 
1094 50 ~y E,l ' . 
2095 29 OAO H ;12 
2096 29 DAD H i 14 
:mH IKIY B,H ;SAYE 14 IN OlE 
2098 40 ftOY C,l i 
2099 29 DAO H ;18 
209A 99 OAO B i 112 
2098 EB lCHG ;GENERATE I U 
:oqc t69t ft~! B,l : . 
4J9E C0~2E em SnMI. ; . 
20AI 19 DAO 0 ;112 • 1&.5 
20A2 9694 ftYI 8,4 i OIYIDE Hll BY 16 
20A4 C0362E CALL SHRHL i 
2DA7 come CALL RHDHL ;ROUND 
::OAA C9 RET 

EII'D 1151128 
i 
i ftS6 -

£DAB F5 HSS: PUSH PSM 
:o~c lA LOUPE: LOA! 0 ;SET CHAR 
:O~D FEFF C?l EOL ;E~D OF STRING' 
:m 13 IM! D ; BUftP POINTER 
2iloil c;,BY:1'l JZ liON ; JU!Il' IF SO 
2083 CDD323 CAll co ; ELSE PRINT IT 
2D86 C3AC20 JI\P LOUPE ;DO IT ASA!H 
2089 F1 ftON: POP PSW 
2D8A C9 RET 

i 
; ftULTi f - ftULTIPLY Kll BY If 

2088 05 I!ULTU: PUSH 0 i 
2DBC 29 DAD H i 12 
2080 54 ft OY D,H ;SAVE 12 
me 5D MV E,l 
ZOBF 29 DAD H ;I~ 

ZDCS 2q DAD H ;18 
::>C1 I o C~D D ; 118 
ZDC2 Dl POP D 
2DC3 C9 RET 



20C4 0~ OKCK: PUSH 0 
20CS FS PUSH PSW 
20t11 llA42F LXI O,ftOK 
20C9 COAB20 CAll ftS6 
20CC CDBl2B CAll. Cl 
2DCF E67F ANI 87FH 
2001 FESD CPI CR 
2DD3 CADD2D JZ OKCmD 
:DD6 llC22E lXI D.wBORT 
~Doq mm CALL m 
:DOC :1 SIC 
:~00 C02D2C J<CKEJID: CALL CPLF 
20Ea Dl PtP D 
~DE! 7A ftOV A,O 
~tE2 01 POP 0 
2DE3 C9 RET 

END om 

; PHN - PRINT HEX NORD 

20E4 FS PHM: PUSH PSW ; SAVE A-RESISTER AND flAGS 
="ES 7C /lOY A,H 
~OEo COEF2D CHI.L FKB ; PRINT H16H-OROER BY"t 
=cE0 -, MY A,L 
:tEA COEr:O C~LL FHB : PRINT LOW-DRDER BYTE 
ZDED Fl POP PSW ; RESTORE A-RESISTER AND FlASS 
20EE C9 RET 

EHO PHW 
j 
; PHS - PRINT HEX BYTE 

:OEF F~ P!IB: PUSH PSlf ; SAVE PSW 
2Cft ~ PUSH B ; SAVE BK 
:ofl n "OY B,A ; SAVE lONER NIBBLE 
20F2 IIF RRC ; SHIFT TO LOWER HAlF OF BYTE 
:on SF RRC 
2DF4 9F RRC 
:DFS SF RRC 
~DF6 comE CALL PHD : PRINT UPPER HEX 016!T 
:CF9 76 ftOV A,B ; GET LOWER NIBBLE 
20FA Ctfi2E CAll PHD ; ... AND PRINT 
20FD 78 !lOY A,B ; RESTORE ORI61NAl BYTE TO A 
20FE Cl POP 8 ; RESTORE BlC 
2DFF Fl POP PSW ; RESTORE PSW 
2£88 C9 RET 

END PHB 
j 

; PHD - PRINT HEX DIGIT 
; 

:m ;s Pliii: PUSH PSM ;SAVE PSW 
2EiZ EoiF AICI iFII ; ~ASK GFF LOWER NIBBlE 
:mms ADI .,. ; CONVERT 'S'-'9' TO 4SCII 
~mrm CPI '9' +I ; lf '11'-'9' 
2ES8 OAeD2E JC PHD I THEN OGNE 
2esa em ~DI • A'-':' : CONVERT 'A'·'F' 
2EiD CDD329 PHD!: CALL co ; PRINT DIGIT 



2EI9 Fl 
2EII C9 

2EI2 El 
2m EQ 

2El4 !ICD2E 
2EI7 CDAB2D 
2E!A C9 

2EtB mm 
2EIE 2Aa9J7 
2E21 f9 
2E22 2A3737 
2E25 ES 
2E26 2ASB37 
2E29 El 
2E2A C9 

;:m FS 
2£2C 7D 
2E2D em 
2E2F of 
2E3S 7C 
2E3t em 
2E33 o7 
2£34 Fl 
2E35 C9 

2E36 CS 
2£37 FS 
2E38 .14 

i 

POP 
RET 
E!ID 

PSN 

PHD 

; POPPC - POP THE PC INTO ~l 
- ON RETURN !Hll l = ADDRESS RETURNED TO 

j 

?G?PC: PuP H 
PCHL 

: ft t ll PRBAD - PRINT ' WHAT ?' 1111 DESTROYS D&E ltll 
j 

PRBAD: LXI 
CALL 
RET 
END 

D,BAD 
nss 

PRBAD 

; RETJnP - RETURN JUnP 

SETS STACK POINTER TO !RJSPl AND PC TO !RJVECTl 
DOES NOT DESTROY ANY REGISTERS 

; 
REmP: SHLD RJSAV 

UILD RJSP 
SPHL 
LHLD RJSAV 
PUSH H 
LHLD RJVECT 
XTHL 
RET 

' ; RNDHL - ADD CARRY FLAG TO H&l TO ROUND AFTER USING 
SHRHL TO DIYIDE BY A POWER OF 2 

; 
RNDHL: PUSH PSW 

nov A,L j 

qcl e ;ROUND 
nov L,A ; 
ftOY A,H :PROPAGATE POSSIBLE ROUND-uP 
ACI ~ CARRY INTO H. 
ftOY H,A 
POP PSW 
RET 

j 

; SHRHL - SHIFT RIGHT Hll - ZERO FILL ON LEFT 
SHIFTS (8) BITS 

ONLY H&L AND FLAGS CHANGED. 
ON RETURN CARRY flAG IS LAST BIT SHIFTED OUT 
RIGHT END. 

SHRHl : PUSH 8 
PUSH PSil 
JNR B 

:SAVE B 
;SAYE A 
;CHECK FOR NO ftORE BITS TO SHIFT 



2E39 i5 
2E3A CA472E 
2E3D 87 
2E3E 7C 
Zt.F IF 
me 1.1 
:E~ I 7D 
2E42 IF 
~m oF 
~E~.; :~~9:E 

:t:i :t 
::js 'B 
~E~9 Cl 
zm C9 

:m es 
ZE~C :lim 
:Hf ;1 
zese mm 
2m El 
2E54 E3 
2E55 229837 
2E58 E3 
2E59 C9 

SHRHLl: OCR 8 
JZ SHRill.£ ; 
ORA A ; CLEAR CARRY FLA6 
/lOY A,H ;SET H 
RAR ;SHIFT RISKT 
IIOV H,A ;PUT H BACK 
nov A,l ;SET l 
RAR ;SHIFT RI6HT 
~OV l,A :PUT l BACK 
J~P :HRHll ~SACK ... 

Sr1RnLE: ''JF a ;RESTORE :, 
~0~ 

.. ; ••• ' 
PDP a ;RESTORE a 
RET ;Bl'E ••• 

END SHRHL 

; SETJ/IP - SET SP AND PC FOR RETJnP 
DOES NOT DESTROY ANY RESISTERS 

SETJIIP: PUSH H 
lii H,i~ :SET SP oEFOFE PUSH H QMD ~ET ~DDR 
:~0 SP 
SlilO RJSP i 
POP H :6fT H~l BACK 
XTHL ;SET RET ADDR 
SHLD RJVECT ; SQUIREL AWAY 
ITHL ;PUT RET ADDR BACK 
RET 

; IIIII SPACE IIIII PRINT SPACE 

2E~A F5 SPACE: PUSH PSW 
ms ;;m nv1 A,· • 
ZESD CD032B CALl CO 
~E60 Fl POP PSW 
ZE61 C9 RET 

; 
; STACK! - INITIAliZE ST~ POIICTER TO HIGHEST IIEIIOI!Y LOCATION 
; 

2Eo2 ot STACK!: POP D ;SET RETURN ADDRESS 
2E63 FS PUSH PSN ;SAVE PSW 
2E64 mue LXI H18 ;START LOOKIN6 AT iFFFFH 
2E67 28 STKII: ocx H ;TRY NEXT lOWER LOCATION 
2Eo8 7E /IOV A,ll ; SET CONTENTS 
2Eo9 2F C"A ;COIIPLEIIEMT AND WRITE BACK 
~Ecq 77 ftOV ~.A 
:tcS Et c•P " ;SEE IF IT QEAI.lY CH~MSEO 
:EoC t:t)7:E JHZ mu ;HOPE - STIU !Iilii 
:EoF ~l INX H ;EUREKA RAil 
:m Ft ?OP m ;SET PSW BACK, •• 
2E7l F9 SPHl ;SET STACK POINTER 
2E72 EB ICHG ;GET RETURN ADDRESS 



2E7l E9 

.._ ..... '"t; .c. ..... 
:E;S FS 
zn -o 
m- ~;; 

<£78 oF 
2m 1c 
2E7A 9A 
2E7B 67 
me 01 
2E7D 7A 
1E7E 01 
2E7F C9 

2EBS E67f 
2£82 FE61 
2EB4 3F 
2ESS 09 
2E86 FE78 
2EBS 08 
2E69 ~621 
2EBB C9 

:ESC 4HD 
2ESE 7424 
2E91 4HC 
zm om 
zm 454D 
2E96 2823 
2£99 4S4B 
2E9A 932A 
2E9C 474F 
mEsm 
ZEriS 4845 
:e~2 sm 
~E~~ mF 
:.EAo Em 
ms sm 
2EAA F122 

PCHL ;RETURN 

ElCD STACK! 

; JJIJJ SUB16 Jllll 16 BIT SUBTRACT !HlLl <- !HlLl - CDlEI 

IF !ClEl < ! H~U CY • I 
IF ([i&£) ·• IH~LJ CY • 0 

!IJBii>: flJSH 0 
i'USii PSW 
I!OV A,L 
SUB E 
/lOY L,A 
IIDV A,H 
SBB D 
IIOY H.A 
POP D 
1\0Y A,D 
FOP D 
P.ET 

; liCAS£ - SUSROUTihE :IIICH CHECKS ii!E " REG FilR ~ lO~ER CriSE 
; ASCII lET1ER. IF ONE rPESEN1, IT IS CONVERTED TO UPPER c•sE. 
; IF HOT PRESENT, NOTHING DOKE. STRIPS PARI1Y FIRS1. 
UCASE: ANI 97FH ;STRIP PARITY 

CPI 6tH 
C/IC 
RHC 
CPI 
RI4C 
SUI 
RH 

7BH 

21H 

;DON'T CONVERT IF BEFORE 'A' 

;DON'T CO~RT IF AFTER 'Z' 
; COHVERT lO~ER TO UPPER 

; ROll CONSTANT ALLOCATION - ALPHABETICAL ORDER !SORTOf l 
- FUNCTIONAL ORDER TOO 

: COI\IIAND TABLE 

CIIOS: DB 'Ul\, : OUIIP IIEIIORY 
Gil 001\P 
DB • 01.. ;DOWN LOAD 
OW LOADER ; 
DB 'Ell ' ; EDIT IIEIIORY 
ow liE liED 
DB 'EK' ;ENABLE LIGHT BOARD 
011 INPAD ; 
DB 'GO' :60 
ow GOTO 
DB ';;E' : iiELP COIIIIAHD 
i:W HElP 
DB '10' ; 10 PORT R/W/11 
JW IOPORT ; 
DB 'TB' ;TEST Tl ftERS AND PORTS ON BOARD 
ow TSTBRD 



2EAC 5440 DB 
2EAE 7E22 Dlf 
2EBI 5243 DB 
2EB2 1328 GM 
2EB4 524D DB 
2EB6 3737 OM 
:EBS 5349 DB 
zmme 0~ 

:EE: :i4.l DB .. ~~-- ..... 
.:. .. : .C .. "'i c;: 
::c~ Jm .. •• 

; ftESSA6ES •.• 
i 

2£C2 29~1424F52ABORT: DB 
2ECC FF DB 
2ECD 2i574841S4BAO: OB 
2ED4 FF DB 
2ED5 29 EDftl: DB 
2ED6 283D28 EDftl: DB 
2ED9 FF DB 
2EDA mA EDK2: DB 
2EDC :a oa 
:EDD FF oa 
:m ~oe~ mBRD oa 
2EEi S44SS3SH9 DB 
2EFE 4C4F4F4B28 OB 
2F2C 1441544128 DB 
2F56 494E2S412i DB 
2F6E fF DB 
:FoF 4441S441SOIOPDA: DB 
2f7S FF JB 
~F76 48283538oDIOPftft: DB 
2F7F FF DB 
:Fse zcma IOPSft: DB 
zm •r DB 
Zf84 iC3A 6CLkft: DB 
:Fa) ~S4El~4552 DB 
:FA3 ;F DB 
:FA4 2i4F4B2i3Fft0K: DB 
2FA9 FF DB 
2FAA 8DSA ftTGOOD: DB 
2FAC 4D45404FS2 DB 
2FBc iDfAFF DB 
2FCI iOtA ftTcRR: DB 
2FC3 404S404fS2 DB 
2m fF DB 
2FDA 3A28S7S24FftTWROT: DB 
2FE2 FF DB 
2FE3 2C28524541ftTREAD: DB 
2FEA FF DB 
:iEB ZJS44fZj PHI: DB 
:FEF FF DB 
:FFB :t•6524F4uPLO: DB 
ZFFo FF DB 
2FF7 4F4oio5345PBIAS: DB 

'Tft' 
ftEftTST 
'RC' 
RUNCI!R 
' Rft ' 
RUNftU 
'SI' 
STACK I 
'?C' 
:.,:~~· 

~.~ 

' ABORTED ' 
EOL 
• WHAT '' 
EOL 
' I' 
J = J 

EOL 
CR,LF 
' I' 
m 
CR,LF 

; TEST IIEftORY 

; RIJN IIIlER CHA I R 
i 
;RUM ftENU 
i 
;STACKPOIHTER INITIALIZATION 

: C~:U li6Hi P"D 

;E'~ ~r -;&tt t"~~ 

'TESTIHS TlftERS A~D PIA PORTS' ,CR,lf 
'LOOK FOR 1881 HZ SQUAREMAVE ON TlftER OUTPUTS' ,CR,LF 
'DATA ANALIZER SHOULD SHOW PORTS COUNTING' ,CR,LF 
'IN A STAIRSTEP FASTIOH' .CR.LF 
EOL 
'DATA• . 
EOL 
' i Si1S I ' 

EOL 

EOL 
CR,LF 
'ENTER CPU CLK FREO tilt ~HZ: 

EOL 
' OK ?' 

EOL 
CR,LF 
'IIE~ORY TEST PASSED' 
CR,lf ,EOl 
CR,lf 
'KEftCRY TEST FAILED AT ' 
EOL 
': IIROTE ' 
EOL 
. , READ ' 

EOL 
' TO ' 

EOL 
' FRO" ' 
EOL 
'OFFSET VALUE ? ' 



3886 FF DB EOl 
3187 tDfAiA PHELP: DB ~.Lf,Lf 
3ffA 2154484521 DB ' TlfE FOI.lOVIN& TliO CHARACTER COIIIIAHDS' 
lf2F IDIA DB CR,Lf 
ltll 282128212t DB ARE AVAILIBLE : ' 
384B tDIASDBA DB CR,LF,CR,LF 
;m H4D292t44 DB 'Oil Duap 1\uory' 
~m 9D8A DB CR,LF 
:ib~ HJC~::4~ DB ·- Oo•n load froa d!•. svstea' .~ 

:~7t ;c;;. :; -· .... = 
:iS~ JS::za:3<S :a ·:~ !d1t •uorv· 
:mm~ OB CR,LF 
~m mmms DB 'EK Enable Xeyboard' 
38A4 SDeA DB CR,LF 
liA6 474F 1321147 DB '60 6'lto' 
;;m SDSA DB CR,lf 
>fBS '94f2i2t49 DB '10 l/0 port r/w/1' 
3fC2 8D8A DB ~.Lf 

3tC4 5mmm DB 'SI Sp ln1t' 
38CF iOtA DB CR,LF 
"lSDI 5442282354 DB 'TB Test Board utitiiY' 
38E7 iOtA DB CR,LF 
l~Eq ~4AD2a2i!S4 DB 'Til rut 1\eaory' 
:JFS iCaA 08 CR.lf 
:;F:. s:G;:zm DB ·~c Run Cha1r proqraa' 
mF aDeA DB CR.lf 
3111 5240282852 DB 'RII Run 1\enu select prograa' 
312C SDSA DB CR,LF 
mE 5mmese DB 'PC Pid Chtd' 
3138 SOiA DB CR,Lf 
mo zmmm DB ., pnnt ans•er ' 
mo 8DtAiA8~ DB ~,LF,lf,LF 

3151 5255422J69 DB ' RUB Interrupts, •s;•g turns output off/on' 
317A tOSAtA DB CR,LF,LF 
mo FF DB EOL 
mE eoeA PR"PT: DB CR.LF 
;rs~ S24541A~S9 DB 'READY' 
;165 J~gA ca CR.LF 
"IS" ;!~E n t j . 

3159 Fr DB EOL 
318A IlDiA START: DB CR,LF 
318C 2A2A2A2A2A DB ' 11111111111111111111111111111111111111111' 
3185 fOSA DB CR,LF 
3187 2A2A2A2.i2t DB ' Ill EASY CHAIR COHTROLER Y 2.1 Ill ' 
31Et iOiA DB CR,lf 
j1E2 2AtAZA2A2A DB ' 11111111111111111111111111111111111111111' 
32e8 iDiA DB CR,lF 
328D SOfA DB CR,LF 
328F 2828544849 DB ' THIS PROSRA~ OPERATES THE EASY CHAIR' 
;m iDSA DB CR,LF 
:m 21l21!434F4E OP ' CONTROlER. ULTR~SOMICS, l16HT QO~RD,' 
:m ao~A CB CR,lf 
::~F 182i' I.CEH DB . 

~~0 ftOTORS. THIS PROSRAft ALSO ~L0¥5 ' 
:i286 fOI!ri DB CR,LF 
3~88 2828544845 DB • :HE ftEHUS fOR THE LIGHT BOARD TO BE ' 
l2AE IlDiA DB CR,LF 



3288 2828282828 DB ADDED TO AND CHANGED AS HEEDED.' 
3204 SOfA DB CR,LF 
3206 fDfA DB CR,LF 
3208 21414C4C2J DB ' All ATTEftPTS ~E ftADE TO FORESEE All' 
32FE tD8A DB CR,LF 
3388 2854484528 CB ' THE POSSIBLE PROBLE"S THAT ftAY ARISE,' 
:;;zo IDeA DB CR,LF 
ms :mmm DB nOWEVER. -HO- PROftiSES.' 
:i34b ~DO~ 08 CR,Lf 
;::e m~FF OS CR •• F.EOL 
::~E •emF ~CRLF: JB CR.Lf,EOL 
33:[ 53~44t4:J3~TK~r: cs 'STACK ~T ' 
335i FF 08 EOL 
:;:;sa 544&41542i~so: DB 'THAT PR06RAft IS CURRE~TLY OFF-LINE' 
337A ~OilA oa CR,LF 
me mm212s DB IT Vlll BE ADDEO SOON' 
3397 fDSA DB CR,LF 
3399 FF DB EOL 
339A 8ASA8ASASACLS OB LF,LF,LF,lF.lf,LF,LF,lf,lF,lF,lF.LF,lF,LF 
33A8 SAI!AiAIIA8A DB LF,Lf,LF,lf,LF,LF,Lf,LF,LF,LF,LF,HO"E,EOL 
3385 Z846524F4EFNTft56 DB ' FFO~T = ',EOL 
33if ~~2828424 1B~ftSS DB BACK = ',EOL 
:;c• 2iZ8Zf2i23RTKSG 03 PI&HT = '.EO!. 
~:CS Zf21Zi232aLFT~SS 08 LEFT = ',EOL 
:;:ea 434CJS~:S2J\LLCLR DB 'CLEAR', EOl 
:i3EE 44 454C4159TinOUE DB 'DELAY BETOEEN SCANS ' ' ,EOL 
3495 4041582846FNTOUE DB 'ftAI FRONT DIST. ? ', EOL 
3419 4041592842BAKOUE DB ' ftAX BACK OIST. ? ' ,EOL 
l42A 4D41582852RTGUE DB ' nAX RISHT OIST. ? ', EOL 
3430 404 IS8294CLFTQUE DB 'ftAX LEFT DIST. ? ',EOL 
Jl4F 4C45442F54ROVERR DB 'LED/TRANSISTOR ERROR IM ROW 18-FI: ' .EOL 
34'3 4C4S442f54COlEPR DB 'LED/TRANSISTOR ERROR IN COLLftN !t-FI: ',EOL 
: 4qA S841442i54TCHftS6 DB 'PAD TOUCHED AT LOCAT IOM: '. EOL 
J4i4 4245474q4EINTft56 DB 'SE61N INFRA-REO TOUCH PAD DIAGNOSTICS' ,EOL 
3~0~ 454WmffNOftS6 DB 'END OF INFRA-RED TOUCH PAD DIAGNOSTICS' ,EOL 
;m :mssme OB 'DOUG HEINTZ . ,EOL 

j 

; <A" AllOCATION IN ALPHABETICAL AND FUNCTIONAL ORDER 

ma 01!6 

me COCOOK: OS 
3711 OLYRAft: OS 
3782 ECHOFL: OS 
3713 ~ lOTH: OS 

; 
3784 BIAS: OS 
3786 VFYFLS: OS 

i 
:;;a; SJSriV: DS 
>;19 qJSP: us 
::;m RJVECT: OS 
mo omrv: os 
378F CLKBCO: OS 
3711 CLKBIN: OS 

~O~RAft ;BE61NMIM6 Of ftONITGR RAft 

; I:COOKED , 1 =RAil 
;NUIIBER Of lf"S DELAYS ON <CR> 
:ECHO FLAS: &•ECHO !=NO ECHO 
;VIOTH+l • NUftBER OF BYTES PER LINE 
;FOR PUNCH AND OUftP 

2 ;BIAS FOR PUNCH AND lOAD 
:&•lOAO, !•VERIFY !HEX TAPE) 
;PANSE: iiH TO 89H 

2 ;Tt"P SAVE AREA FOR REiJftP 
2 ;RETURN JUftP STACK POI NT~1 
2 ;~ETU~N JUftP VECTGR !PC) 
2 ;COUNTER FOR Tlft!NS OF 5i~S PULSE 
2 ;ClOCK FREQUENCY IN BCD 
2 ;CLOCK FREQUENCY IN BINARY 



37ll FIITDST: OS 2 ;ULTRASONIC FNT OIST. 
3715 MIFNT: OS I ; ~AI FRONT OIST. 
3716 BAADST: OS 2 j BACK OIST. , 
3718 MJBAK: OS I ; ~AX BACK OIST. 
l719 RTOST: OS 2 RI6HT DIST. 
3718 AAXRT: DS I ; ~AX RIGHT OIST. 
me LFTGST: OS 2 ; LEFT OIST. 
mE AAILF1: DS I : ~AX LEFT 0151. 
ji!F ii~DLY: OS 2 :DELAY mE 
j7:1 3CNOFF: ~S :SOU~D FLO:G 
...... .._., 
.J I ,..., i;Q;IJFF: CS ;R~N61NG Fli\G 
.... "1. 
o~ I J...> HflNfli'F: OS :HIGn SPEED FLAG 
372' F.AIII': OS I ;RA~ RATE 
3;:s FL6ERR OS I i ERROR lEO FLAG 
3726 mcar: os 17 ; BUFFER fOR USE BY COMAADS 

; PUT LAST SO AN OVERRUN 11011' T S~B 
;SYSTEII 

;END OF IION ITOR 

3737 9S RUNIIU: NOP 
ma 115833 Lll D.~NOSO :SUB NOT ~VAl. ftESS.St 
H:a como t.<LL 1156 
:me C9 REI 

:++~~·~• •++ ++++++ •••••+++++•++•+••+++ ++++••+++++++ ••·~·~·~·· 

END 

A> 



E. E . T . 490/ 491 SENIOR DESIGN PRO~ECT 

ThE EASY :::HP I R 

APF£NDIX C: COSTING 

I NFRARED TOUCH-PAD 
40 - Inf~a~ed LEOS 
40 Inf~ared phototrans1stors 
1- Mlscellaneous wood/plastic 
1 - E lectron1c components 
1 - Electron1c cable 
1 M1scell a neous hardware 

•JL TRASON I C RANG I NG 
4- Ultrason1c transducers 
1 E l ect r on1c components 
1 - Elect~on1c c able 

COMPUTER AND MOTOR CONTROL 
1 - Work1ng 8085 based computer 
1 - Add1t1onal 8255 PIA 
1 - 2816A EEPROM 
~ AD558 0/A Conver ters 
! - Electron1c components 
1 Power supply components 

MISCELLANEOUS COSTS 
1 -Sh i pp i ng a nd handling cha~ges 
1- Phone c a lls (pa rts and consu l ting> 

24 . 00 
22. 00 
30 . 00 
55 . 00 
17. 00 
65 . 00 

.213 . 00 

300 . 00 
30 . 00 
12. 00 

3 4 2 . 00 

300.00 
7 . 00 

16. 00 
15. 00 
15. 00 
10. 00 

363 . 00 

60 . 00 
75 . 00 

====-=====~====== 
TOTAL S 1053 . 00 
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