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Personal Computer MZ-BOB Owner's Manual I 

SUPPLEMENT 

Complete MZ-BOB IPL Assembly Listing 

This supplement shows the complete MZ-80B IPL (Initial Program Loader) as:;embly 

listing. Although operation of IPL is described in the Owner's Manual, this booklet is pre

pared (or users who want to know operational details of IPL. This booklet is for reference 

only. The' Sharp Corporation is not obliged to answer any questions about the contents of 

this assembly listing. 

IPL includes the following routines: the CMT CONTROL routine, which loads pro

grams from the cassette tape into the memory and executes them; the MFM MINIFLOPPY 

CONTROL routine, which loads programs from the floppy diskette into the memory and 

executes them; and the INTRAM-£XROM routine, which loads programs from ROM con

nected to the extension port of the MZ-80B into the memory and executes them. Each 

routine name is shown in the remarks column. 

The Sharp Corporution reserves all rights to the contents of this publication. 

SHARP 



MZ-BOB BEDIENUNGSANLEITUNG 

SUPPLEMENT 

Komplettes MZ-BOB IPL Assemblerprotokoll 

Diese £rgiinzung fuhrt das komplette MZ-80B IPL (Initial Program Loader/Urlader) 

Assemblerprotokoll auf. Wenngleich die IPL-Operation in der Bedienungsanleitung be

schrieben wird, wurde diese Broschure fur Anwender zusammengestellt, die Betriebsdetails 

des IPL wissen m6chten. Diese Broschure ist nur zur Referenz. Die Sharp Corporation ist 

nicht verpflichtet, irgendwelche Fragen uber die Inhalte dieses Assemblerprotokolls zu 

beantworten. 

IPL umfal3t die folgenden Routinen: die CMT CONTROL Routine, die Programme 

vom Kassettenband in den Speicher liidt und sie ausfilhrt; die MFM MINIFLOPPY CON

TROL Routine, die Programme von der Floppy Diskette in den Speicher liidt und sie aus

fiihrt und die INTRAM-£XROM Routine, die Programme vom am £rweiterungsport des 

MZ-80B angeschlossenen ROM in den Speicher liidt und sie ausfilhrt. jeder Routinename 

ist in der Spalte "Bemerkungen" aufgefuhrt. 

Die Sharp Corporation behiilt sich alle Rechte bezuglich der Inhalte dieser Veroffent

lichung vor. 
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0000 ; ***t::t:******************** 
(1[11-)0 
(1[j0(1 F'e r's.:.t"IL't1 CClI"lf-oUt. e' r 

, 0000 MZ-80B 
0000 
[10(1(1 Init.i,).l 
000(1 P t'03 t'Qf') 

0000 Loader 
O(1[m 
00(10 ; **************,t:********** 
0000 
000(1 1804 JR STRRT 
0(102 ................ 

~~'~'~""""" 0002 ; NST RESET 
0002 
0002 3E03 HST: LD ~,.3H 
00(14 D3E3 OUT (E3H),A 
0006 ................ 

1~'111'1"""" 

13006 ; lNlTIRLIZE 
00136 
0006 3E82 STRRT: LD R,82H ..... ·~.ee '0"-..),_' A=OUT B~IN C~OUT 
£11.)08 D3E3 OUT (E3H),j1 
OOOA 3EOF Le' R, (lFH :PlO R"OUT 
l1IJ0C D3E9 OUT (E9H),A 
[lO('E 3ECF Lt) R,CFH ;PIO E:=IN 
0(11(1 ()3EE: OUT (EBH),R • [l012 3EFF L[l R,FFH 
~~11)14 ()3EB OUT (EBH),R 
0016 3E5S LD H~ 5:'::H :BST=! OPEN=1 WRITE~1 
1)(118 D3E2 OUT (E2H),R 
[lOIA 3E12 LP R,12H 
001C D3E0 OUT (E0H),R 
OOIE RF ~<OR R 
t..":h31F D3F4 OUT (F4H), R 
0(121 3lEOFF LC' S:F', FFEOH 
(:1024 210000 LD HL, C'130(1H 
0027 3EB3 LD R,E:3H 
0[129 D3E:':: OUT (E8H),R 
0[128 3600 CLERR: LD (HU,OOH ~ [) I SPU:")·' CLERR 
002[) .-,..,.. 

":"-' WC HL 
D02E 7e LC' R,H 
Ol2l2F 85 OR L 
0~J·30 20F9 JR NZ,CLERR 
0(132 3E13 LD H~ 13H 
(1034 D3Ef: OUT (E8H),H 
0036 RF ~<(lR A 
£1[137 32ECFF LD WRm[l), H 
0£t3R 32E6FF Lr' (mFG),R 
(to.3D CD4800 KEI'IH: CRLL f(EVSl 
0040 CB5F BIT 3,1'1 • 0[142 2827 JR Z, crn 
0044 CB4? BIT O,1'1 
1,]046 C~EF05 JP Z,£:'(Pom 
0049 1:::0C JR I·wm 
f1t14E: 
004E: (1614 KEV~;;1: LD B,14H ;KEV SH:OBE OUT 
B~14D C'BE:,: KE,'S: IN R, (Ef:H) 
O['4F [t.FO Rfj[) FOH 
£'051 8(' OR B 
0052 WE8 OUT (E8H),R 
~)[154 DBER IN R, (EAH) 
(1[156 L:9 RET 
0~)57 
O~157 
0057 CD5F(10 IJKHI: CALL FDCC 
(1C15~ CR3C03 JP Z,f() 
0Cl.5D 180C JF: CMT 
Ul15F 
(j05F 3E~5 FDCC: LD H~R5H 
(1(161 47 Lt> B >1''1 
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13(162 D3D9 OUT <D9H),R 
131364 WD6i35 CilLL DLV80U 
006.7 0809 Jt~ A, W9H) 
(1(169 88 CP 8 
006R C9 RET 
13068 ............... ~ ................ 

11~~~~1~'~'~J"':1 

0068 
0068 cm CONTROL 
0068 
0068 .................................. 

""""""'1~~' 
0068 CD85(ll cm: CALL ~lSTOP 
006E CD1D[12 CALL DEL6 
0071 WCEO! CRLL KVE~lES 
0074 WREOO CRLL ?RD! 
0077 3817 JR (:,STl 
0079 CD3002 CALL LDMSG 
007C 2101CF LD HL, fJAt1E 
007F,IEW LD E, 1f1H 
6(181 DEW LD C, 1f1H 
(1083 CD3902 CALL DISF'2 
0086 3A00CF LD A, (ATRS) 
0089 FEll! CP I 
0088 2(111 JR NZ,MISMCH 
(108D CDCFOO CALL ?RDD 
0090 F5 S11: PUSH AF 
0091 CDID02 CRLL DEL6 • 0094 W0E:(12 CRLL RE~I 

01Z197 F! F'OP RF 
8898 DA5F(15 JP C, TRliJ,:JG 
0098 C302(10 JP fJST 
~)09E ; 
(109E 2126[13 Ml:":MCH: LD HL, t'lESI6 
(101'l1 IE0R L[) E,OHH 
(1(lQ3 iJE0F LD C,j5 
0(lR5 ([,4602 CHLL DISP 
0(~A8 (:[>85;,11 CRLL t'lSTOP 
00RS ~-, 

~" SCF 
O€1RC 18E2 JR S11 
ODRE 
001'lE ; F.:ER[! I I·JFOF.:I1IH I OI·J 
00RE CF=!: ERROR 
OORE RDWF: Eln 
0'3RE F3 o'RD I: VI 
OO!'iF 1604 l[) D,4 
(l(lE:! (11 :::£18[1 LD BC,0080H 
0(lE:4 :2100CF LD HL,IBUFE 
121087 CD:::601 RDI: CRLL t10TOR 
(l(lE:H 3:'::[1E JR C, STPEIR 
008(: CD5201 CHLL Tt1ARK 
80BF 3809 JR C,STPEIR • D(l(: I WC-800 C!'iLL RTAPE 
0(lC4 3804 JR G,STPEIR 
0(1(:6 C85R RET2S: BIT 3 ~ () 
00G8 2803 JR Z, EIRTfJ 
(lOCR CD85(11 ":TF'E I R: CRLL ~lSTOP 
00(:(> FE: EIRHJ: El 
0(lCE C9 RET 
oOCF 
00CF 
00CF ;RERD [lRTA 
O(lCF RC-DHT: HiT 
OOCF F3 ?RDD: DI 
(10D0 1608 LD [1,8 
r,')OD2 EC'4BI2CF LD BC, (SIZE) 
121(106 21[1080 LD HL,8000H 
O[1D9 18DC JR RD! 
[lODB 
[lOD8 
00D8 ;RERD TRPE 
00D8 BC=SI2E 
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0(1DB DE=LORD RDDRESS 
00D8 D5 RTRPE: PUSH DE 
OODC C5 PUSH BC 
00DD E5 PUSH HL 
00DE 2602 l[l H,2 
00E0 CD?R01 RTP2: CRLL SPDIN 
00E3 3838 JR C, TRTlH 
00E5 28F9 JR 2 .. RTF'2 
00E7 54 l[l D,H 
00Ee: 210000 LD HL, [1000H 
00EB 22E0FF LD (SU~lDn, HL 
00EE El POP HL 
t10EF Cl POF' BC 
00F0 CS PUSH BC 
00FI E5 PUSH HL 
[10F2 (:D3201 RTP3: CRLL RBl/TE 
00F5 3826 JR C, TRTfH 
00F? 77 LD (HU,R 
l1(1Ft: 23 HlC HL 
(1[1F9 0B C'EC BC 
00FR 78 LD H,B 
00FB BI OR C 
O[lFC 20F4 JR NZ,RTP3 
[l(lFE 2RE0FF LD HL. (SUMDT) 
0101 W32(11 CALL RBI'TE 
0104 3817 JR C,TRTNI 
0106 5F LD E.R • 0107 CD32(11 CRLL RBYTE 
010R 3:::: 11 JR C, TRTNI 
010C BD CP L 
1310D 2004 JR NZ,RTP5 
E1l0F 7B LD R,E 
0110 BC CP H 
0111 280!=l JR Z, TRTfH 
0113 IS RTF'S: DEC D 
(H14 2803 JR Z,RTP6 
0116 62 LD H~D 
(1117 18C7 JR RTP2 
0119 CD3F02 RTPE,: CRLL BOOTER 
011C 37 SCF 
[11 ID El TRTNI: POP HL 
011E Cl POP 8C 
011F 01 POF' DE 
[112[1 C'3 RET 
0121 ;EDGE 
(1121 [>E:E I E[>GE: Hl R, (EIH) 
0123 2F CPL 
0124 (17 I<:LCR 
0125 08 RET C 
0126 ~j? F:LCR 

• 0127 30FE: JF: NC,EDGE 
0129 OBEI EDGE 1 : It; R,(E1H) 
(1128 2F CPL 
[112C (17 ,:LCR 
012[> [)8 ":ET C 
€112E (17 RLCR 
(112F 38F8 JR C,EDGEl 
0131 (:9 RET 
(1132 , 1 8VTE REi'lD 
1Z1l.32 ORTR=R 
0132 ; sur'lDT STORE 
0132 E5 R8YTE: PUSH HL 
0133 210008 LO HL~ [1800H 
0136 (:[>7ROI RBYll CRLL SPOIN 
013'3 3815 JR C .. RBV3 
013B 280R JR Z~RE:V2 

13130 E5 PUSH HL 
[113E 2RE0FF LD HL. (SUMDT) 
0141 23 INC HL 
(1142 22EOFF LO (sur'mT), HL 
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0145 El POP HL 
0146 37 SCF 
0147 C815 RB'·/2: RL L 
0149 25 DEC H 
014R 20ER JR NZ,~:BVl 

014C W2101 CRLL EClGE 
014F 7D LD R,L 
0150 El RB'r'3: POP HL 
0151 C9 RET 
0152 ;Tl'iPE P1RF:K [)ETECT 
6152 E=L= INFORP1RTIOH 
0152 E=S: CI!=IT!=I 
0152 E5 HlRF:K: PUSH HL 
0153 211414 U' HL,1414H 
015E, CB5~ BIT 3 ~ [) 
0158 2001 JR fC, TM0 
015R 29 RDD HL,HL 
0158., 22E2FF Tt-10: LD (HlCNT),HL 
015E 2RE2FF H11 : LD HL, (Tt1CtlT) 
0161 CD7R(11 TM2: CRLL SPDIN 
0164 38Ej:j JP C~RBV3 

(1166 28F6 JP Z,Tt11 
01E·8 -,~ 

~~, oEe H 
0169 20F6 JP tlZ, Tr12 
01 E.s CD7R(11 TM3: CRLL SF'DIN 
(jIbE 38E0 JR C,RB'r'3 

017[J 20EC JP NZ,Tr11 • 0172 Z[) DEC L 
(1173 2(lF6 JR NZ, Tt13 
0175 CD2101 CRLL EDGE 
(lll8 18D6 JP R8V3 
~117R 
1Z117R CD2101 SPDm: CALL EClGE 
017() 08 RET C 
017E [:D2902 CRLL DLV2 
0181 OBEl Ifj A, (E1H) 
0183 EE.40 AND 40H 
0185 C9 PET 
(1186 
(l186 
018E. ; t'lOTOP m'l 
!j18E· 05 MOTOR: PUSH C'E 
0187 C~ -' PUSH sC 
6188 E5 PUSH HL 
01e:9 [lBEl Ifj R,(E1H) 
0188 E6213 AHD 213H 
(l18D 281F JR Z, t'lOTFW 
018F 21 :::B02 LD HL, r1ES6 
0192 lE0R LD E,RH 
131',4 (1E[lE U) C, HD 

• 01'~6 C(:I4602 CRLL C!l~;P 

(1199 WC201 CRLL OFHl 
019C DBER PlOT! : m R, (ERH) 
019E 2F CPL 
019F 07 PLCR 
[11R0 380F JR (:, r'lDTP 
01R2 DBEl IH R, (E1H) 
01>'14 E62[1 >'IHC' 20H 
01R6 2[1F4 JP fC, PlOT! 
01R8 CDCE01 CRLL K'-/ENES 
[lIRB CD2302 CRLL ClELl~1 

01AE CDD901 t-lOTRD: CRLL PLJ'l1' 
01Bl El P1OTR: POP HL 
0182 Cl POP BC 
01B3 Dl POP DE 
0184 C9 ~:ET 
[1185 
[J1B5 
01B5 :t-lOTOR STOP 
0185 3E0D MSTOP: LD R,0ClH 

".-------"_._. --.. ----------------,---------- --- ------_ .. --- ---
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0187 D3E3 OUT (E3H),R ;RERD ~10DE 
01B9 3E1R LD R,IRH 
01BB D3E0 OUT (E0H),R 
018D CD1D02 CRLL DEL~, 
01C0 182[' JR E:LK3 
01C2 ; EJECT 
01C2 3E08 OPEIH LD ~,08H 

O1C4 D3E3 OUT (E3H),R 
01C6 WlD02 CRLL DEL6 
('lC9 3E09 LD 1'1, 0'~H 
01CB D3E3 OUT (E3H),R 
('lW C9 RET 
01CE 
01CE 
01CE 216F02 KYEMES: LD HL, MES3 
OIDI IE04 LD E,4H 
0ID3 0E1C LD C,28D 
0105 CC>4602 CRLL [lISP 
OIDS' C9 RET 
0ID9 
0ID9 ; PLR'I 
01[l'3 CC>F401 F'UW: CRLL FR 
('!DC W1Nl2 CRLL DEL6 
0lDF 3EI6 LD R,16H 
01El D3E0 OUT (EeH), R 
0lE3 180R JR BLJ<3 
0lE5 CDlD02 BLKl : CRLL DELE, 

• BIE8 CDEFE'l CRLL BLK3 
BlEB 3E13 LD R,13H 
01ED D3E0 8LK2: OUT (E0H),R 
01EF 3E12 E:LK3 : LD R,12H 
elFI D3EO OUT (E0H),R 
(HF3 C9 PET 
01F4 
BIF4 
01F4 3£12 F~:: LD R,12H 
01F6 D3EO FRI: OUT (EE'H),H 
e\IFS CDlD02 CRLL [-ELE, 
E'IF8 3E08 LP R,08H 
01FD ()3E3 OUT (E3H),A 
01FF CD1D02 CRLL [-EL6 
0282 3E0~ LP 1'1, (1RH 
0204 D3E3 OUT (E3H),R 
0286 C9 F:ET 
('207 3E10 RF:: LP R,WH 
028';' 18E8 JR FF:l 
020B ; F:EI,II Hl) 
O208 C()0702 REI,I: CRLL F:R 
020E 18D5 JR BLU 
e2l[) 
0210 ; TI 1-1 Hl" [-EL • e2l[) F5 PI M: PUSH RF 
0211 RF HOR H 
0212 3D DEC 1'1 
0213 2BFD JR NZ,-l 
O215 O8 DEC BC 
(1216 78 LD 1'1,8 
(1217 81 OR C 
[1218 2[1F7 JF: IC, P1M+l 
821H Fl POP HF 
0218 Cl POP BC 
021e C9 PET 
02lD C5 DEL6: PUSH E:C 
021E 01E900 LD BC~233 
0221 1:::ED JR [) 11'1 
0223 Cc -- DEll 1'1: PUSH E:C 
0224 OlOF06 L[l BC} 1551 
f:1227 IBE7 JR [ J f1 
0229 
(122'3 ; Tl'IPE DELV TmlNG 
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8229 
0229 
0229 3E31 CoL Y2: Leo A,31H 
022B 3D e'EC A 
022C C22802 JP NZ1DLV2+2 
022F C9 RET 
0230 
0230 
0230 
0230 ........................... 

1~1""'~~1'"'~"""""" 
0230 P 18UFE: EQU CF00H 
0230 P ATRB: mu CF00H 
0230 P NAilE: EQU CF(11H 
0230 P SlZE: mu CF12H 
0230 P DTAt)R: EOU CF14H 
0230 P SUMt)T: EOU FFE0H 
0230 P mun: EOU FFE2H 
0230 .......................... 

"~~"'"',,>,,>""""" 

0231J' 
0230 216102 LN1::;G: LD HL, ~lESl 
0233 lE00 Lt! E,0H 
0235 0E0E LD C,14D 
Ipr, 
~~. 180D JR C'lSP 

0239 
0239 3E93 DISF'2: Lt) A,93H 
0238 D3E8 OUT (E8H),A 
023D 1817 JR DISPl • 023F 
023F 21'?902 BOOTER: Lt) HL,MES8 
0242 lE0A LD E,AH 
0244 0E0D LD C,13D 
0246 
0246 3E93 DISF': LD H,93H 
0248 D3E~; OUT (E8H),j:l 
024R D9 EX,'; 
(124B 21[1(1[00 LD HL,D000H 
024E 3600 DISP3: LD (Hl),00H 
0250 23 mc HL 
0251 7e Le· H,H 
0252 85 Of;, L 
0253 20F9 JP flZ, D1<·'F'3 
0255 D9 EXX 
0256 i1F DISPl : XOR A 
0257 47 Lt) B,A 
0258 16D0 LD D,DOH 
iZ125R H,E:0 LOl f;: 
025(: ~)E 1.3 LD A .. 13H 
025E D3E8 OUT (E8H>, H 
02E-0 C9 PET 
0261 

• £1261 
(1261 49504C2Q t'lES 1 : DEnl 'IPL .is 1 .:)a.c/ i tU .' 
0265 6';173206C 
0269 6F616469 
13260 6E67 
026F 49504C20 ~1ES·3: DEFM ~lF'L 1;;. lookin9 f Clt' a pro"!! r'al'"! 

0273 69732136C 
0277 6F6F6B69 
(1278 6E672066 
027F 6F722061 
(1283 2(170726F 
0287 6772616D 
0288 4D616B65 MESE.: t)EFrl 'plake ready cm" 
028F 20726561 
(1293 ':>4792043 
0297 4D54 
02'39 4C6F6164 MES8: tlEFM "'-Lo('.d:in-=, c·t't'Ot' " 
029D 696E6720 
021'l1 6572726F 
£12R5 "'0 , L 

--------.--.--.----.. -.-----'---.~~.-.... 
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1321'16 4D61t,E:65 
1321'!1'! 20726561 
1321'1E 64792646 
0282 44 
62B3 5£1726573 
02B7 732646213 
t)2BE: 6F722643 
02BF 463R466C 
62C3 6F7071379 
.02C7 2064E,973 
02C8 6B657474 
132CF 65 
62D6 433R4361 
02D4 73736574 
132D8 746520'74 
02DC 6170E.5 
02DF 44726976 
02E3 652134E6F 
eZE7 '3F262831 
132E8 2D3429 
02EE 54686973 
02F2 20646973 
132F6 68657474 
132FR 65206973 
02FE 2136E6F74 
0302 206D6173 
03136 746572 
0309 5£1726573 
030C, 73E·96E67 
0311 20532068 
0315 6579212173 
0319 74617274 
031D 732(17468 
0321 652(-)434D 
0325 54 
~3326 46696C65 
8321'1 20E.D6F64 
032E 6520E·572 
0332 726F72 
0335 
(1335 (11 
0336 49504C50 
0331'1 524F 
l13·3C 
633C 
033C 
(133C 
833C 
(133C 
(133(: 
(133C 
633C 
033C 
033C 
033C 
033(: 
033C 
(133C 
033(: 
033C 
033C 
033(: 
033C 
033C 
033C 
(133C 
033C 
(133C P 
1333C P 
(13.3C P 

MESHl: DEHl 'Pr,,:;.;> F or C' 

MES11: DEF~l "F: Flop"y di:;.kette' 

~lESI3: DEFM 'D"iw t,o? (1-4)' 

IF'LMC: DEFB 
DEFI1 

..................................................... 

. '~""'"~"'""""~"'"""""""" 

MFM I'1lNIFLOF'PV CONTROL 

............................................... 
'"~""""""""""1'1~1~? 

UJ:3E OF DISK ItJITIflLIZE 
CoRII)E NO=[)RHIO «1-3) 

CRSE OF SEQUEflTI I<L REI<D 
DRII.JE t·jI)=[lRItJO (0-3) 
81/TE SIZE =IY+2,3 
RDDRESS =IX+0,1 
NEXT TRRCK =1'}+0 
NEXT SECTOF: = I V+ 1 
STRRT TRACk ::;;:1\1+4 
STi1RT SECTOR =I'J+5 

]/0 PORT i1DDRESS 

CF:: 
TF:: 
SCR: 

EQU 
mu 
EDU 

D8H 
D9H 
DI<H 

STRTUS,'C0I1Rt,D PORT 
H:RC:f( REr; POF:T 
SECTOR REr; PORT 

; ," 



9 

03.3C P DR: mu ['BH ,DRTR F:EG PORT 
033C P DM: EQU DCH ,MOTOR/DRIVE PORT 
833C P HS: mu 
033C 

DDH ; HERD SIDE SELECT PORT 

033C ................ 
'~~.'~~~~~~ 

[133C ;FD 
033C N)2W0CF FD: LD I>~, IBRDf':1 
0340 RF i::rJR 1'1 
0341 321ECF LD (CF1EH),R 
0344 321FCF Le· (CFlFH),R 
0347 F[>21EOFF LD I'i,FFE0H 
034B 21 (tO~ll LD HL,0Hl0H 
034E FD7502 LD (IV+2)~L 

I €1351 FD?403 LD (1"/+3), H 
0354 CD7A04 CRLL BRERD , I NFOR~lRTI ON HWUT 

~ 
0357 2100CF LD HL,CF00H H1RSTER CHECK 
035R 113503 LD DE,IPLMC 
035D,0606 LD B,6 
035F 4E t'lCHECK: LD C, (HU 
0360 lR LD 1'1, WE) 
0361 B9 CP C 
0362 C24R05 .Jp NZ,HI'1RSTE 
0365 23 me HL 
0366 13 mc DE 
0367 10F6 O.JNZ ~lCHECK 
1:":1369 CD3€102 Ci'iLL LDMSG 
036C 2107CF W HL,CFIJ7H • t136F lE10 LD E, lOH 
(1371 [1EOR LD C,RH 
037.3 CD.3902 CRLL OISF'2 
0376 W2W080 L[' J><, I BRDf':2 
037~ 2R14CF LD HL,(CF14H) 
0.37C' FD7502 W (I';'+2),L 
03:::[1 FN'40.3 LD (IV+3),H 
0383 CD7R04 CRLL E:RERD 
03f:6 CDF303 CRLL MOFF 
0389 C3(1208 .Jp NST 
(l38C 
O.38C 
~:138C 211=1602 HODISk: LD HL, ~lES9 
0·38F lEOR LD E,RH 
0391 OEaC' LD C,DH 
~1393 CD46(12 CRLL DISP 
6396 C3591')5 JP ERf;:ORl 
03'~'j 
[e99 RERD'/ CHEC~: 
039'j 
0399 PERU;': HIT 
039'j 3RE6FF L[' R., (MTFG) 
039:( OF F:RCH 

~ 
03'iD D4CC03 CRLL tJC, mot, 
031=10 3RECFF LD 1'1, WF:It10) ; DPI')E HO GET 
03R3 F6:::4 OF: 84H 
E13R5 D.3DC OUT (Dr1)~H ;[:oR! I)E "';ELECT t'10TOH 

J 
E13A7 HF >:;OF:~ 1'1 
031=18 C[)E4[15 CRLL DLV6(lt1 
03RB 210000 LD HL,00H 
03HE 2E: RE[:o'/0 : [)EC HL 
03HF 7e LD H,H 
03E:0 B5 OR L 
03Bl 28[:r9 JP z~ tiOD I SI< 
£13B3 DB[)t: HI ,",(CR) ; ::;TRTUS GET 
03E:5 2F CF'L 
03E:6 (17 RLCH 
[1387 38F5 JR C, RED'/O 
[1389 3RECFF l[:o R, «(;ORlfID) 
038C 4F Leo (:,1'1 
l138[) 21E?FF LD HL,CLBFO 
1,)3CO 0600 L[) 8,00H 
[13C2 09 ,"C'D HL,BC 

---------------._._-_._,.. --~--------. -- - -- ----._-- -- ------ _._------ _. _ .. - . 
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03C3 C846 BIT 0, (HU 
03C5 CO RET fj2 
03C6 CCo0904 CRLL RCLB 
03C9 C8C6 SET 0, (HU 
03CB C9 RET 
03CC 
03CC MOTOR OIJ 
03CC 
03CC MTot·J' ENT 
03CC 3EB0 Lt) R~80H 
03CE D3(;'C OUT WM),A 
03D0 060fl LD 8,10 lSEC DELJ:lV 
03D2 21193C MTD1 : LD HL,3C1',H 
03D5 28 mD2: DEC HL 
3306 7D LD A,L 
03D7 84 OR H 
03DB ,,20F8 JR NZ, f'lT02 
03DA WF6 DJ~~Z I'HDl 
03DC 3Hll LC' R,1 
03C'E 32E6FF LD (l1TFG) , R 
03El C9 RET 
03E2 ; 
03E2 ; '::EEK T~:EAn1ENT 
03E2 
03E2 SEf~;: ENT 

• 03E2 3E1E: LD A,IBH 
03E4 2F CPL 
03E5 D3[)8 OUT (CR),H 
03E? CC02W4 CALL BUS'y' 
03EH CDE405 CALL DL'JE,0t1 
03El) DB(;8 jfJ H,(CR) 
03EF 2F CPL 
03F0 E6'?9 RHD 9'3H 
03F2 C9 RET 
03F3 
03F3 ; MOTOR OFF 
03F3 
03F3 MOFF: Eln 
[13F3 CDDD05 CALL DLVH1 i 1(1(H)US DELHV 
03F6 RF >;:o~: H 
03F7 D3DC OUT (C't'l), R 
03F9 32E7FF LD (CLBF0), R 
03FC 3.2E8FF LD (CLBFD, R 
£13FF 32E9FF LD (CLBF2),H 
(1402 32ERFF LD (CLBF3),A 
0405 32E6FF W (t1TFG>, R 
13408 C9 RET 
04£'9 , 
0409 ; RECRLI BLAT IOfJ • 0409 ; 
13409 RCLB: EI,r 
13409 E5 PUSH HL 
040A 3E0E: LD H,[l8H 
04(lC 2F CPL 
040[) D3D8 OUT (CR), R 
040F CD2H)4 CRLL BUS\·' 
0412 (:[>E4':'5 CRLL [>LVE,Ot'1 
0415 DB[>E: HJ R, (CFO 
0417 2F CPL 
0418 E685 mJ[> 85H 
[<41R EE04 ~<OF: 04H 
041(: El POP HL 
041D CE: RET Z 
041E C356~)5 JP mROR 
0421 
0421 ~BUSV Rt,D klRIT 
0421 
0421 8USV: EI·JT 
0421 D5 PUSH ('E 
0422 E5 PUSH HL 

10£ _, ._r 
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13423 CDD605 CRLL [)LV80U 
0426 lEe7 LD E~7 
0428 210000 BUS'/2 : LD HL,00H 
042B 2B E:USV(1 : DEC HL 
1342C lC LD I'1,H 
£142D 85 OR L 
1342E 2809 JR Z,E:USYl 
134313 DBD8 It< 1'1,(CR) 
0432 2F CPL 
13433 13F F:RCI'1 
13434 38F5 JR C, Bus'.,'e 
13436 El POP HL 
0437 Dl POP DE 
0438 C9 RET 
043'3 iD 8U<'.,.1 : e'EC E 
13431'1 20EC JR NZ, BUS'r'2 
043C C35605 JP ERROR 
043F' 
1343F ;DRTR CHECK 
043F 
043F [16~](1 CONt)RT: LD 8,13 
13441 1110'313 LD C'E,16 
13444 2R1ECF L[l HL,(CF1EH) 
0447 RF XOR R 
0448 ED52 TRRfJ<': SBC HL,DE 
044R 38133 JR C, TRRI1SI • 1344C 134 mc 8 
044D 18F9 JR TRRI1S 
1344F 19 TRRNSl : Rl)C) HL,DE 
04513 613 LD H,B 
[:1451 2(: mc L 
0452 F(:o?404 Le' (IV+4),H 
0455 FD7505 Le:, (IV+5),L 
0458 3RECFF DCHK: LC' R, ((lpmO) 
0458 FE04 CP 4 
045D 3018 JF: NC, [)TCkl 
1345F FD7E04 LD R,OY+4) 
0462 FE46 CP 7£1 
0464 3011 JP fJC, [:oTCf<! 
13466 FD7E[15 LD R,(IV+5) 
[1469 87 OR R 
0461'1 2:::1218 JR 2,DTCf(1 
046C FEll CP 17 
046E 30(17 JR NC,[oTCKl 
0470 FD7E02 LD R, (1'1'+2) 
0473 F()8603 OR (I \/+3) 
0476 CO RET HZ 
0477 [356[15 C'TU~1 : JP ER,:OR 
047R 

• 047R ; SEQEIHIRL RERC' 
£14711 
047A 8RERD: ENT 
047~ F3 C'I 
13478 CD3F04 CRLL COt'J\.lRT 
047E 3mR LD 11,10 
~)480 32EBFF L() CRETRV),}'.I 
~3483 CD9903 RERDl : CRLL F:EI1Vr' 
13486 FD5t.(13 Le) D, (1',.'+3) 
0489 FD7E02 LD R, (1'-/+2) 
(H8C 87 OR R 
04:::0 28~31 JR Z,REO 
[14f:F 14 INC C' 
134'30 FD7E€15 REO: LD 1=1, (1'/+5) 
(1493 FD??(ll LD (1'/+1),1'1 
134% FD7E04 LD A, (IV+4) 
(1499 Fe)??",O LD 0\'+0), R 
(14'~C DDE5 PUSH I:~ 

049E El POP HL 
[j49F CB3F F~E8: SRL R 
04i'l1 2F CPL 

i 
I 

'1-"';>.""'" ..... -------.. ._---._--- ",- ---_. -, - --_ .. - _ .. - -_. _ .•.. -
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04R2 D3DB OUT ([)R),R 
04R4 3OO4 JR tK:, f;:El 
04R6 3EOl LD R,01H 
04R8 1802 JP RE2 
04RR 3E00 REI: LD R>l0l0 
04RC 2F RE2: CPL 
04RD D3DD OUT (HS)~A 
04RF CDE203 CRLL SEEK 
0482 206R JF: NZ,PEE 
04B4 0EDB LD C,DBH 
£1486 FD7E0e LD R, (I\'+0) 
04B9 CB3F SRL R 
0488 2F CPL 
e4BC D3D9 OUT (TR)~J,:j 
048E FD7E01 LD R,0'1+1) 
04C1 2F CPL 
04C2 D3DR OUT (SCf;:),R 
04C4 09 EX>-~ 
04C5 21F704 LD HL, f;:E3 
e4C8 E5 PUSH HL 
04(:9 D9 E~":':' n .. 
04(:R 3E94 LD R,94H ; f;:ERD K Cl'lD 
04(:C 2F CPL 
04CD D3D8 OUT (CR),A 
04CF CD2DE15 CRLL WRIT 
04D2 0600 RE6: LD 8,00H • e4D4 DBDS RE4: IN f'/,(CR) 
e4D6 0F RRCR 
04D7 D8 PET C 
04D8 0F RRCR 
04D9 38F9 JP C,RE4 
04DB EDR2 I1H 
04DD 20F5 JR ~C~ RE4 
e4DF FD3401 mc (1' ..... +1) 
04E2 FD7E01 l[l R,(Ilt'+l) 
04£5 FEll CP 17 
04E7 2805 JF: Z, F:ETS 
04E9 15 DEC D 
04ER 28Et· JR NZ,PE6 
04EC 1801 JP RE5 
04EE 15 RETS: ['EC D 
04EF 3ED3 RE5: l[l A,D8H ; FOF.:CE INTER RUPT 
04Fl 2F CPL 
04F2 D3D8 OUT (CR),i1 
04F4 CD2104 CRLL BUS'l 
04F7 DBDf: RE3: IN i1, (CR) 
04F9 2F CPL 
04FR E6FF Rt'!D FFH 
04FC 2(120 JP HZ, F.:EE 
04FE D9 E~H~ 

r){, • 04FF El POP HL 
050121 D9 E;,,; 
0501 FD7E01 L[) R, (IV+1) 
(15134 FEll CP 17 
0506 2£1£18 .. If': ~lZ, F~E>·~ 
1215£18 3E0! LD 1'I,01H 
058i1 FD7701 LD (l 'y'+1), R 
050D FD34E10 mc (1'/+0) 
05113 7R RE)<: L[) f'j,D 
O511 87 OR R 
0512 201215 JF: NZ ~ Fi:E7' 
O514 3E80 LD f'j,80H 
0516 D3DC OUT (OM), f1 
0518 C9 RET 
0519 FD7E00 F.:E7: LD ~~ (1\-'+0) 
051(: 1881 JR RES 
05!E 3f1EBFF REE: LD i1, (F.:ETR'!) 
0521 3D ['EC I'l 
()522 32EE:FF l(> (PETR'r'), R 
[1525 282F JR Z?ERROR 
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£1527 CD09(14 CRLL F:CL8 
(1521'1 C383~N JP RERDl 
052D 
052D 1,11'1 IT RND E:US'i OFF 
052D 
052D D5 WRIT: PUSH DE 
052E E5 PUSH HL 
052F CDD6(15 CRLL DL'i8(1U 
0532 lEH8 LD E,8 
0534 21000(1 ~IRIT2: LD HL,(10H 
0537 28 ~IRJT0: DEC HL 
0538 7C LD R,H 
0539 B5 OR L 
0531'1 2809 JR Z,\,IRJTl 
053C D8DS IN 1'1, (CR) 
(153E 2F CPL 
(153F 0F F:RCR 
0540 :WF5 JR NC, lllRIHJ 
0542 El POP HL 
0543 Dl POP DE 
0544 C9 RET 
0545 ID I,JRJTl : DEC E 
0546 2[lEC JR NZ, lllRJT2 
£1548 180C JR ERF:OR 
l;':j54A 
054R 21EE02 NMRSTE: LD HL,MESI4 :. 054D lE07 LD E~7H 
054F 0E18 LD C,27D 

I 
0551 CD4602 CRLL DISP 
0554 1803 JR EF:RORl 
0556 , 
0556 .......................... 

I """';o~"""""""'" 
0556 
0556 EF:ROR OR E:RERK 
(1556 
0556 .......................... 

""""""""""""" 0556 CD3F02 ERROR: CRLL 800TER 
0559 CDF303 ERF:OF: 1 : CRLL MOFF 
(155C 31E0FF TRt,JRG2: LD SP,FFE0H 
(t55F 
055F ; TR',,'RG 
055F 
055F CD5F1Zu3 TRVI-"=IG: CRLL F('CC 
0562 2047 JR ~C, TRVH(33 
(1564 21 E:3(12 L[' HL,f'lES10 
0567 1E5R LD E,5RH 
(1569 0EHC LD C.12D 
056B CC'3902 CRLL () 1 SP:2 
(156E lERB LD E,RE:H 

• 0570 OE!! LC' C,17[:O 
0572 (:D3902 CRLL ()ISP2 
0575 lEC>3 LD E,D3H 
0577 OEOF LD C,15D 
0579 CD3'302 CRLL DISF'2 
057C CD4E:00 TRVRGl : CRLL ~<P,.lSl 

057F CE:5F BIT 3~~ 
8581 CR6800 JF' Z,CMT 
0584 CB?? BIT 6,1'1 
0586 2802 JR Z, C,tjO 
0588 18F2 IF: TF:'y'RG 1 
058R 2WF02 NW: LD HL, t1E:;13 ; Din UE NO ~;ELEC:T 

058D lEOR LD E,RH 
058F 0EOF Le' C,FH 
0591 (046f12 CHLL [']SP 
0594 1612 ['HOW: LD D,12H 
0596 CDC:105 CRLL Dt·KlE1 
8599 3121(19 JR fK, CotKl.3 
859B 1618 L[> [', 1 :::H 
059D ((:1(:105 CRLL DHOO 
('15R0 3002 JR HC~ [)t·W3 

._------ ------------- ---
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05~2 18F0 JF: DN010 
051'14 78 DN03: LD H,E: 
05A5 32ECFF LD WRINo),R 
[15':'8 C33C03 JP FD 
05RE: ; 
05~B 210903 TRVAG3: Le, HL, t'IE815 
05RE lE54 LD E~54H 
0580 0EID LD C<29 
6582 CD3902 CRLL DI~;P2 

0585 0606 TRI'RG4: LD 8,6 
0587 CD4D00 TRI'RG5: CHLL KEV=:: 
058R CE:5F E:IT 3~~ 
058C CR6E:00 JP Z, ct'1T 
05BF 18F6 JP TRVRG5 
05Cl ; 
£15C1 DBE8 DNOO: m R, CE8H) 
135C3 E6FO Rt;D FC1H 
05C5,£2 OR f) 
05C6 D3E8 OUT (E8H)~R 
[15C8 D8EH m H, (EAH) 
05CA 060(1 LD E:, Cl 
05CC 0E04 LD C,4 
135CE 0F RPCR 
05CF 0F NWl : RRCI< 
(15D£1 DO RET NC 
05D1 04 mc E: 

• l":15D2 OD DEC C 
0S()3 20FR JR NZ,DNOI 
05D5 C9 F:ET 
05D6 
05Dc, TIME DELA'/ (HT ~,60rl f:80U ,) 
G5D6 ; 
(15ft6 D5 DLV:::~1U: PUSH C'E 
05D7 110()00 Lf> [,E, 13 
05DA C3E805 JP DL'/T 
05DD D5 RVIM: PUSH DE 
050E 118200 LC' [lE,! 30D 
05E1 C3E8(15 JP DLVT 
05E4 D~ .' DLVE,(1M: PU:::;H (lE 
12I:;E5 112Cl1< Lf> DE, 670(1 
05E8 IB DLI'T: C'EC C·E 
05E9 78 LD ~LE 
05EA 82 OR f> 
(15E8 2(1FB JR HZ, C'LVT 
05ED DJ POP DE 
05EE C9 RET 
05EF 
05EF ......................... 

1~"""""""""'''''' 
05EF ; INPUT BUFFER !=iDDPE~:S 
05EF • 05EF P IBADF'J: EQU CF00H 
05EF P IBR(W2: EQU 8000H 
05EF 
05EF SUBROUTINE 1,lor;:K 
05EF 
05EF F' tHF:I<Cfc: : EQU FFEOH 
05EF P NSECT: EOU FFEIH 
05EF P BSIZE: EQU FFE2H 
t)5EF P STTR: mu FFE4H 
05EF P ST3E: EQU FFE5H 
05EF P MTFG: EC!lI FFE6H 
05EF P CL8F0: EQU FFE7H 
05EF P CLEW 1 : EOU FFE8H 
05EF F' CLBF2: mu FFE':JH 
£15EF P CLBF3: EOU FFEAH 
05EF P RETF:\,: mu FFEBH 
05EF P DRUlCi: EG:!U FFECH 
05EF 
05EF .................... 

I~~~~~"'»>'~'~"'.· 
05EF 
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05EF I HTRRW EXRQrol 
05EF 
05EF ~ ...................................... 

~~1111111"'~""'" 

05EF 210080 D':ROI'1T: LC> HL, :;:(u30H 
05F2 DD21F805 LD Ii<:, mOll1 
05F6 181R JR SEF:OrlR 
0SF8 D8F9 EROM! : It; ii, (F9H) 
05FR FE80 CF' 00H 
05FC C25700 JP H2, ,WIN 
05FF DD210506 LD I>" EROt12 
0603 180D ERCIt'nJ: JR SEROI'lR 
0605 DBF9 EROM2: It1 H, (F9h) 
0607 77 , , LD (HL),H 
0608 23 lHe HL 
OHl9 7D LD R,L 
06(1R 84 OR H 
06fl8 20F6 JR 112, EF:Df'n 1 
£160D D3F8 OUT (F:'::H),H 
06(1F C30200 JP NST 
0612 
0612 7C SEROI'lR: Leo R,H 
0613 D3F;:;: OUT (F:::H)lH 
0615 7D L[) R,L 
0616 D3F9 OUT (F9H), R 
(1618 1604 LD [),4 

r (161R 15 SEROf'lD: DEC D 
0618 20FD .IF: 112, smor1D 
061D DDES! JP (I>:; ;. 
061F 
(161F 
061F EI1D 

~F:DD O\X:F ?RDI OORE RTf':B CF(10 BLU €l1E5 E:U~2 [11 EC' 
8un 01EF E:lXITER 023F E:RHiD (1471'1 E:~:I :E FFE2 8USV 0421 

BUSV0 0428 BUSl/l 0439 BUS\'2 042:3 CLBFO FFE7 CLBFl FFE,,: 

CLE:F2 FFE'3 CLBF3 FFEI1 CLERR 002E: cm 0068 COf~UF:T 043F 
CR (10[):,:: C'IM 0210 DCHK 045::: C'ELHl 0223 DEL6 02W 

C'ISP 0246 [)j:;Pl 0256 [)I::::F'2 0239 [:' I ::::P3 024E [)L'/lt'1 05C'D 
DLV2 (1229 DL'/60r'1 E15E4 DLV:::OU 05Dt. DL\'T 05E::: [lM (1~J[)C 

DI10 658H DNOO 05[:1 Ot-jO 1 (15CF [:O1-~OlO (15?4 DtKI3 OSH4 

DR (100f: DRmo FFEC C'THDP CF14 DTCl::l 0477 EC>I3E 0121 

EDGEl (1j 2'3 EIF:n~ [toeD EROI'11 05F:::J EFm12 O£,O5 EF~or1T 1 >JE,03 
ERRO,: 0556 ERF:ORl 055'31 DWOIH 115EF F[:' [t.:.:::C FDCC OEtSF 
FF: 01F4 FRl (11F~· H~: 00DD IE:R[Wl CFOO IBADP2 ):::000 • JE:UFE CFOO IPLrlC 0335 t<E .... 'Hl (1[l3D KE',':3 ~~1(14D kE'-o'S 1 004E: 
K' .... Et1E:,:; 01CE LDNSG 0230 r1CHECY 035F r'lES1 (1261 r1E:,: 1 (, 0283 
t1£Sll 028F ~1ES12 tilDB r'lES13 02[W t'1E":14 02EE r'lE~:1 5 03(~'7 

r1ES 16 0326 r1ES3 (126F ~1ESE. 02t:E! r'lES:':: (129'9 r'1E~:':; 021-16 
rHS~lCH 00'3E r10FF 03F3 ~1OT1 019C HOTOR [1186 r10TF: (il E: 1 
r'IOTRC' 0111E t'lSTOP (HE:5 t'1TD 1 03D2 f'lW2 03D5 tHFG FFE6 
t'1TOH .0-3(:(: I~AM£ CFOl WH~ ~]057 1-H-1I1:,:TE 054R t-j(i[:'j:,x 03:':;C 
HSECT • FFEl HST (1(102 rHRRCf< FFE0 OPHJ 01[2 PLi=I\' OIL -:; 
RBI'I 0136 R8V2 0147 R8\'3 (1150 RB'r'TE 0132 F:CL8 04[1'3 
F:Dl 00B7 F:WI1T 00CF RDHW OORE F:EO €14'?~j F:El 04RR 
PE2 0411C RE3 [14F7 RE4 (14D4 RE5 04EF F:E6 (14[:;2 

RE? 0519 RE,,: 04'3F F:ERDl 04c:3 "'ER[:'''' 0·::':~'3 PE[)'/O [l,3RE 
REE 051E RET2S 00[:6 F:ET~:\' FFE8 F:Er,: 04EE F:Eh1 02~~1B 

F:EX (1510 ~:R 02(17 nAPE (10DB ":TF2 (1~jEO PTF'3 OeW2 
RTF'S 0113 RTP6 011'} SCR OO(:q=l ~:EEt:. 03E2 ~:EF:or-m 06i2 
SEROf'lD 061R SEE eF12 ~:f'[> H~ 01?~ ~:Ti 80'30 :':TRVr 800':-
STPEIR 00CR STSE FFE5 ;;:rH: FFE4 c:umn FFEG :t,W 015E: 
nu 015E TM2 0161 He 0168 H1RPt': (1 1 ::~~ HiC.HT FFF~' 

TR B0D'j TRRH~; 044:3 TF:Rt1'31 (144F TRHIl tH 1D Tr;:'y'HG 1155F 
TR'iRGl (157[: TRVRG2 055C TF~'/AI33 0511E: TPI. ... HG4 05E:5 TF.:\JRr3S 05[:;-' 

l,JRlT u52D l,IRlTO 0537 WRITI 0545 loJRlT2 0534 




