-
g

oR
| o=

="
TR =
o ®
=L













MSX turbo R
Technical ‘\
Hand Book

PAF—hRE




MSX . MSX-DOS (2. TAX—DHEIETT,

MS-DOS i3, KE~=4 78y 7 b HOBEETT,

0S92, kE~=A72vxT « VRATLXHEREE o —FHOBETT,

TEX (2. American Mathmatical Society DEAE T¥,

MicroTgX (3, K[ Addison-Wesley Publishing #t? 2 T,
ZOMAETHAT S CPU K, Y RAT2%, MREEFR, —MRICEHARA—F -0
ETY, B, AXPTIITM, @v— 7 IIHEEL TwEHA,




A3, F— Y LR OB ERWTTNT, 7TAX -8 TEARETEX 2k »
C MAALEE % 477\ % L 72, msdos.sty D{E# TH 5 ishii@cts.dnp.co.jp AL, RSN
MOALBACEHLET, £, B—YDL 7R ERFIERIT G, Do H
H—h—8A, EILHNIE,

B, BEMEALLDEL->TLE S 2o, A THAFE MSX-DOS2, &, X%
) —2 oy — BT AR ETHD E T, NHIBLTIA, SEHRFBTED THAGE
MSX-DOS2 577 =#H)N + ~nv k7w 7 (RE) s T, BT L TFETT.







T C®HIZ

MSX turbo RDOHMRIZES 2%, AFE(Z. SECPU L RXFEAE)—2K/BT. R
BZBIEENT TINS5 MSX 28—V F N2 Ea—g—%, BRETHENC
F OB ELTRENL ) ZNEER2FLIHRLZLNTTY,

1. A% 16 By MEL., S FE T MSX & ki L T 10 5Ll Lo EEE %
RIET A5 CPU, R800 DRERZ &N EN FTHIEMTT 7=y 7,

2. MSX turbo R ICIE#EI S N7 PCM HFii . FM HFHE2ENC L T72HD
“%%&(‘:%7;'7 70

3. MSX #7372 %HD SLOT #tED L A &, Bk FE.
4, AAREZIDEZES VYV 7+ 7 2 TORRICHEL, #F BASIC Dit#ls.
5. BEI&ERTT 7=y 7 £ RIET 57200, VDP OffinZ 7% LI,

MSX turbo R i3, fERMNDT —%F 27 F v —% KELERBZ L%, CPU %
16 By MELTRIBRZEEREZ2ER LA, BLOHTHO/—YF NI Ea—F—
&

EhOMETIE. SEY ML 16 Ey MCHBITTALET—XT7Fr—% E-
PREBELTCLE-722H. 88y rd=2y v TELDARIZE>THEINZY
22 TR, i3 TRXTRTELLIBREL>TLEZVWELL,

F72bid. MSX DERe% EiF 572012 CPU 2 16 Ew b &35 2 L IZREIEH,
ZD1DIEMSX DD ICHRENSLY 772 TRN—F72TORE, 22—
WD) T e THEL LI LB LTRELLWEELZLE, DL
2EHT 57201213, FLw MSX o712 280 I ki H#Ze CPU »*RE L E L,
RSO0 #BA% L L7 2L T, INETHMSX L DELLHREZERT 5720
i, FEko Z80 LFTBEF D R800 & #izi&#k L7z, MSX turbo R ZBAREL Z L7

MSX turbo R Tl3. = k5 icfiekon MSX & o B ik rs s BE)Ic Rz T
WwET, Lo Ta—F—i3, WEETICEALTFONLY 7 72TORER



5 A

ZMD % % MSX turbo R TEATT 37513 T. G b nkiEnm bz FICANSL I L
HTEZTL, 22, V7O T2HRTAHOICVETHEBL,. ChETHILD
ZEZDEFHEMTHILNTEETH, AETHRIUTIEFETO/ 77 2FHT S
ZET, Bhiker R EGIEHL., BERCIRA M7 A - o X2 RET
BIRTALRERTLIIENARELLDBTLE Yo

AT ABIEIE 1 RSHHEE - HHEE R LT R

IMSX HO®HKY 7 b7 = 713, R800 TEITT 5 L MEA M 4 VB EHEREN LN UL ENT,
HENIC Z80 IMET A e HOBRICL L WHANH ) £ T,




H X 7
~

H X
1 MSX turbo R 15
1.1 MSX tuthbiR D 2rs B Wm F ~ iaot @i Sali i Sacy %2 00 16
LEL  MSXaturbolR QR BEIT SIE L ot o die @ 0 300, 16
1.1.2  MSKitiitbotRI DI 2 Tl R B 008 o L0 T D v BB s > 16
11,3 SR CRUrREE NS A $503s 4 agamsi@l» To0y 18
1.1.4 AT b AL MSX turbo R D ROMER . . .. ... .. 18
155 - BBl 2 e Partil v v o1 ke 500y AL s s 19
EESRNSX bR B = . v« v i v i e 20
117 B3O DRAMEHR . . . . . o MIEARE 22
LIS . RSDODBRcEElr-& F 2808 TS DIahAl S0, | 23
1.1.0. - BEginiaX » P42 Bs JicAd 8. L1E, 23
1.2 -MS8X tutbeR3E ks S e i N ¥ § DR Jl-Ach . S1E, 27
1.2.1 RSO S FEBREEEMEIsy I SAXK, 518, 27
1.2.2 R800 #fH ECHOEFEEFHELMES . . ... ... ... .. 27
1.2.3 BME& N7 BIOS L ZOMREMM . . .. .. ..o 28
1,.2.4 . BEP I UCHIBEREBIOSHESNRTES 7NN, 018, 31
125 PZY -3 VRRICRTAERR L. a0d 32
1.2.60 CRUMEAINESE 2/ Bt A dIEIE . o o v e s b e 33
T3 RENRFEREG R e e TS 37
1.3.1  FLEERR----- BASIE it . 37
A Rt ol b MG . 38
133 TREER B PUNT GG 5r a7l [ L 00 s ai et 39
1.34  Efkdw:- e T PO R 1 S e 41
2 SLOT 47
2.1 Sigry K35 T 2. T S AT, o o SHEEILIREN DI 48



8 H X
ol GRS ENE Bkt chBkon.LeTLANLS 48
212 8F v | CEU Z80@PEI 2SS - Sl M. L ILETLA 48
e o) = i s e T o G s e e SRR SRR D 50
214 MSXORBURSEEARBOLD? L0407 v AER 50
215 MSX D EEOMEIZR Dy MiTHo72. . ... 52
DR S MSX24 02 aw bk L. oL e NIRG 58
IR o o AR DS . i aoies EmaE e 55

e Bl S 57
e PR R ElE e i e 57
S 2o rBBOREHE (. i e e 57
D zo o EEET L BIOSOIREE S . o AT T 58
e o iR E N VT TSI RNTTI 60
D905 +S 2 SR |} FRER SRS P E D TR 61
DG PNISXOi g s = Ra SR xR LS AR URAED DS SO 64
ST N EB P AAREYR VISR T NN M0 65

BEENTS G Pribo BAOR AP g SR St RER R LR A 67
Tl P Rl e i ke s A B IR < 10k e ke R e 67

3 E5 BASIC 71

S1 HEBASICENEE . ... ... sBEc 008 1. - 72
311 EFBASICEUEL —F7=T Totoooad. .01 . 72
319 MSX-IESRGHYZF 7 =TEld ., &iEE A odus XBH- 73
3.1.3 BEFEFFA—DFHEREEZRHATS .. .. ... 73
314 JEsS» — B dnEsioy 1 LS00, £81. 75
3.1.5 BT BASIC CHABEEE—FWAWLS ... 0. 76
316 WMEFXR MEREYIOTH A S AW LAWE. LLI. - 77
3.1.7 WFEFET A DELVEERR O ~ 20T 2810 78

4 V9958 VDP 81

N e R R B e e 83

N I R Ty (T 85
J o i A o B U R R i AR D B S 85
R e T . A e e 87
T R e s L e 87
R T T R I N N P s 87

OB DR LR v s A SR NARREE .« T 4w X . 89




H X 9
44 V9958 = Fu o THIR (ERBR) . . . wvodx v 8% M. ¢ 90
M5 V9958 & MSBX2+ . &S JHSHBTAER ST iy d82. - 91

451 A2V =rE=REieH@IEEG - sTrE  £28. . 91
452 VDPOLV IR —% T bhiacwbdud .0 -2, S22, . 92
453 VBB OV PR = i REBR S TOBE MA. 4 95
L84 NP ICLAMZ 2940 o) & L-F0HE M. JL2. . 95
45.5 fAPREH-oTHERKBFE->TIBWITLEwE ... . ... 98

46 YIKFREMETE. . CLATISHER-TORESE. £22. . 99
461 FrEHALYIEBRECATT e d. L0, £E£2. . 99
4.6.2, .RGB. XL YIK FriiopdhEhs R ~ X2 . 888, . 99
463 BREADTAL T b . STHRERTTANSE. 28, . 101
4.6.4. BBOR PANAE RV~ MNERE SACE MW VA, . 103
465 abibd it} ... . AETHOEHET AT, 128, . 105
4.6.6. .SCREEN .10 X 11§35 @ WEUM-FEM. She, 105
SEICTRCREEN 11-TL 70y TREIRIE . . oo v cnn sy van 106
4.6.8 SCREEN 12 CXERRETILHOREKIE .. .. ... .. 108
468 AT TRV AT AT~ . . e s e 108

4.7 S A E RS B o o b BABERT & - - 110
47k oS- BlieRR AR 2 5 w2l o . - - 110
LD T destnlisdmhinUle LA Elebfiin 0 R 13l
I3 MBSy =200 . ... .. .- .. 112
Aeds bR N AR BREHEYED -~ L % T . 113
475 e AL RN BRI G A . S 114
PR T el o 8 TR TR N S 116
YT AN VDP VP AT~ . . . v i e v mav s 116
AFs e D e BASICE GragHE . - . 119
S ees S g ot B B DASa R e e D i 121
O IS e D et e i = 128

5 MSX-MUSIC 129
bl BMEBOEARLOEE. v i cc i i iide. THAR NG 130
5ol - wEMESiFos): BB DR, - oo o BRI U 130
e RBORESPRE AL e c o, TENT RN 132
Sl bl iRk iR RNy oo 00 o0, TIRLGAE 134
Silidio MEXE-MUSIGRRIR L EAS - . . ¢ o TSN VTS 135

Sl BM kR EMa CHALATICHERR . . . ...... ..., 137



10 H X
50 CENMES RIS E i m S K iR T Y S E0eR Y. 139
521 L R ARNCEHEIRETA S - S SE8N 2 BeY ., | 139
5.22 ¥4 7S3)SnRIENNRSH DARy - UN X, B8R, 141
528 NMSXCaahNy TR AR ST RN O B1Y . L858, | 149

53 EMEEO PSR RERERE S L ns TRESH QERY . £385, | 150
5.34. .EM ENoF+2fEs th-kd 58044050 G0V, 2EF, | 150
5.8.2 RSB HEOFSPBIRNETEINEE & T o ASE, S58, 152
533 MBROTFTHRERELTA LS. . aTERI ALY, | 154
534 OPLLEDE DA B HLY, 1RSI T, 108, . 156
535  FEF-2EMRHUSEY ALY S5W 808, £8.0, | 156
586 . ¥ ZIFEG R GnaEaS o TORRE. £80 158

5.4 EEGE BRI el = N RN S S b, . 160
544, 287 FNIREERWEENE & xS Slickd . 888, . 160
542 MSX-MUSICOEEF=aREELl. 4 0LVARLDE. bak. | 162

A RSOO A A5 varvEk 165
ET AFAPIT vl ] L LR i amnt s i 166
A R v IRY . . i st a e R 168
IR R T s SR R e e e 169
Kl e e R L e s s e 171
NG sl e T e T e e 171
P S o5 T L R RS e R SN e et e 172
AT Aoy it e e 2
KB R R 172
AD Btk e R b e 173
AT I 175
AR T 176
G e e e R LT
ST TR e S e N sl e S 178
AITAISET o BT ecen®E . . o s v s s s 2SI 179
Al Cakh T mas. . . . v e s s s s SR AN T W 181
AlCHMEBR 2.2 Gt  BROCRBIRE T oL T M LDl - 182
ALTDr B8t o o v vn v s bk AT R R R C.1.0 183
AIBABRBBE . . .. ... . voxa BRI TE . £ 185
A 19 CPU RIS B v gt . . % 5%, [OE DRI ORE, bl 186




X H X 11

% B %

T MOSRHEPO R DU R ARG s s s s 8 nos v p poail f 2l 2ol 17
1:9 MSX-turbo'R &0 ROVIRERIOTIL: © g @ 1 isiei it $1e1y" 19
1.3 RRODPIS D A A e e D L 25
14 720 RROGDIAE I —F2pe 2B sNaah 5l TR LT L 26
i e () D L AR S St e TR R T e T 49
gd MERC XTI IEDL) . il i 51
28 MEEOE b MBI E D e - - v s ey 52

2.4 MSX24+DZ v MERNE (Ra v b 3DAEIKT 25H4) ... 54
2.5 MSX24+D 2oy MEROH (Ra v b0k 3EILHETEHA) ... 55

PeE 2 R e e e 58
0.7 FUS AR LOUOIC FIEIII T = P st s i s 5B AL R s 65
Dis - NSl Po RO 20y b « - s s v o i st TR s s 68
21 WEED R oI . . i i 75
20 SRR . .. . i bt E 78
41 AFEZ70-0 (SPI=0DWB) . . . « o v i v vv i 85
43 HEZ I~ (BP=I RG] . . . . v s 86
4.3 V9958 B Nza vy bu— N LV RZ—DMEE—K . . ... .. 96
dd BB ELO+ROHMA o ...i5 - i v 97
1E: BB TANHBO e . o v v B i o v 99
4B Nl il s = i s e A 101
dve BT RABEOE=RE - i e e e 101
48 LRk LS e e 110
49 RVBSEREEA TR IWEF v v vt v nn vt 112

340 B BN ARRWMELDNE . . .. e A R s 114




12 X H X
LR R R s N G G 115
412 SERRHNARTRE FHVIPEUERAIS L aanaw 116
4.13 EEHRBNVAAEBRHUTEVDP L YRS — . ... 117
4.14 FHEY DSz R HHT A VDR AT R 2 — vk h s 117
A5 PRI DHlS . . . . 118
51 ARBDEGREDMERE S vonw o oo o . . Bl . 134
50 Jghh e A R A e s s s 132
53 MY bl e e e e s 134
54 D ERE L S i v € s 153
5.5 R e e A i s ks 157
L I o e & it nr e v 161




#H K 13

=

10
1.2
1.9
1.4

201
2.2

3.1
3.2
3.3

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13

5.1
5.2

H X

MSERwbo ROL/O @, (3% v i% .50 vy o ovibin v 21
ZSOLA RSO DEHERINE N . | & . . . ... ... e 24
MSX turbo R TEEN&H >72 BIOS £ BASICH—%& . . . . . ... 32
e § R S RN SR R . 45
ZpyB SR LTSN XY T . . s i e 61
MSX2RDO L/ At ~BIUN", i Lomells . . ., .. . ..., 64
MEXREE N < F Y =T . o . o e e 73
ik BRI e AR e 7
W L, e L. 79
VDPOE—~FE:BARCERINEE—F .. ... . c.00c00.. 82
TR AT T RS S T e ESR, TR G L e 83
TR B OBl . iR, S i i 84
-2~ . ARRRRY ... ... ... 84
VOO TORE . . . . . sk e e 90
T e, B VSR S S S S 90
SO DHIAT-E =Py v~ s R e 91
NIRRT e e TR R T T . 92
S e iy AT B S & ae Y e T S e e S 93
FTIRBEOERE AT LT =P NT T oo 94
NED oL e B ST e e il il e B e 94
SAFCHER IMODEIOBW .. .. .. ... o o 94
R e S S R S B i T e e 104
BFREOREERM TS i e s e 131
i L NN R s s e e e e 134



14 ZHX
53 MSX-Music CRETEL2EFR—HE ... ... ... 135
54 GRB/ELIITRBEOT—IME 7. s 150
55 6RBHF+ITRETOTF—/HEEN . .. ... 151
5.6: QBB OF-2ME L. VDR L VAR v s st st e 152
57 MBWOPPEA el + v s rrr s b i 155
58 MBEOF=FOM . .. e NG B - 155
54 YOS OMBERS caai i s i it 163







1% # 13 MSX turbo R

ZHE(Z. MSX =Y~ 1990 4 11 A5, 1990 4 12 A5 “MSX
tutbo R 77 =4/ - 7F ) 2 2” & “PCMEBHRX) X VHEHE O
AEPHEELLLDOTH S,

1.1 MSX turbo RD/HN—Fx7

#ER D 16 £ + CPU “R800” ###ML77=Y . 256 ¥ v xf hD X4 RAM
R BT V2 M) —%2HK— b L7z MSX-DOS2 DiE#EF % &, Wh» L3
BN Z\MSX turbo R, CHOFEHNDL v DY AT LERIZE ) B> TWEDNR,
ZOMBEEFENT 5o

1.1.1 MSX turbo R D45 EE /!

o 780 I2inZ FArHE# O &% CPU “R800” 28T 22 & T, P 4~515 &
AT 1015 E DR E— F % EH (3 MSX2+1t) ,

e MSX-DOS1 & & b iz, HAFE MSX-DOS2 L ¥ F 74 /v—&iE#l. MS-
DOS 2 > /3F 7N RERBILT 4 L 7 b ) —R, REEKEZYR— L.

o A EY —=2yri—(2Hin L7, 256 ¥ 2/54 DAL RAM ZIZHETHERL.
Ehlzzey MEKDIEELLI N,

o PCM D$ki /HARRE# IEUEE R, TERIIA 7Y 3 V&l & 4> Tin7z MSX-
MUSIC %, BE#EHINDIZ LTk -7

1.1.2 MSX turbo R ® < X5 LR

MSX turbo R(VLF turbo R) d/v— k7 = THERIZKI 1.1 D & B Y, kD MSX
YL “Z80” Hifs CPU &, #L { ¥ & /2 “R800"CPU & F T\ 5, ¥R
WD, “kD MSX 12134 v 74t 7280 >, HILH HD64180(E H 5 & Z80 At
DEE CPU) Z5BB 5 LW LI BITRLT, T 2¥—» CPU 2{E->TL
g7,

LD N—F 2 TOMREIZ. L LAEID 16 By MEICKEK L, CPUDNES (3
V30(NEC 7B} L7216 £ v b CPU) & A72, FBMFEHEFEZ ROM AN,
RAM X574 R 7 BRZEHNT 52 L3, MSX OEHM % &aTH§t. BoED/ — b
RSV D TLHRAINTWS, tutbo RDON—F7 2 T2 —F TFHili ¥ 5
R R C R EHIRLCERR L B 255,




1.1 MSX turbo RO/ »—FT = T 10

X 1.1: MSX turbo R @ ¥ R 7 AFERK

g e V9958
| | PRAM [ I—
TC9769
[ 25 3}
o
ROM I 3.Sinch
: = [l turbo R D/\— K9z 7
WE A, L VHEESR
wr AEBEL, EICRDT,
ROM .----.-------'-‘: V9958 m E ﬁ (: Ei“*{i
g | | B, TC9769(Z80) (2%
a=tvsy | HRREF—K—-FEIadq
SRAM = romeeneeeenrd | AF 4y 2, 273 DHART
) »y—FK—+ MIX OH

h@EA—F 1 FESI

N—F 2 THEREZLIDLELIBEHLTW L, 7. WP “TCIT69”
2. BIBLSHET S LEZHD CMOS-LSIKIEBRE DTV F )V LSI D—HF) ,
—jz iz “MSX—-Engine” ¥ MEi¥h 2, Z80 H#ft CPU &, PSG HEL X 23T
LSI 5 L\vig LITF. CORDHT “Z80” &\ ) RV TEREFAIE, CDF v T
2EWRT 5,

ZOTD 13 13, 7)) v ¥ —2EHT 220D/ Z/3y 77—, “OPLL” i3 FM
. FDC" 37uy E—F4RZ2arbu—3—nI kid, /2 “SRAM” L\
SDI3. BERENFEERLER LY > TOLRET 200 A EY) TN,
> ? SRAM B XHERERICOWTIZ, A —A—F T a3 /HREL L>Tw 5,

r¥> 2T, R800 & A4~ RAM (3. S1990 # £ B LT, 232 (K TIFR VL)
2o dio T b, 72k 21, R800 45 VDP ##fE¥T 2 L &% X i3, S1990 255
Pk L. S5ICHEIBLTRI0IZY =4 MESERE>TERNIA IV 7%
780 DEEBNH A4 I v ZIcRbEBEBIERITR ). HiT, Z80 X 4 ¥ RAM %1%
5 & X3, S1990 & R800 #MEHZHHkL., A ®Y) —7v BV 72 RHET 5 bIFI,




18 % 13 MSX turbo R

turbo R 2%, &9 L2 ERICT >2BEAIE, TXTHRDODNN—FT7 TR
V72T EDREBREEROLD, LI FTRHRLB S, BTN,

RCZN L2, turbo R DFFEELKIID L WiTh Y, ZONEREIIIERICHE
Mo b ONEBLEFEIF2, 512, S199013160 E> D75y b2¥y =T, ¥
BOFEXEICL 2V FHTEIATEELE, ~—F7 2 ToEELE MEYLIZH Y &
rwithE, HERET7VR—-Fef a2 o, TIEEM»EHALZX->TL
Fo572, Ll MSXA— Ry vz2ay MiEnFEFFEh s, Thrs d MSX
BN—FY7 2T AFOEMTH VKEITEE5 9,

1.1.3 TLAH I CPUMDNIYER

v 4% —o MSX2 <Y, HC-90 ¥ HC-95 Ti3, 2% ¥ » CPU #24 v+ T
YO TH->T Wi, &2 AH turbo R Tld. HHICEAR S #1172 LSI“S1990” AF
CRFLREETLINT, BESA-TTR TS LD TWEEHTL, CPU %
PNBZ TS LADETERITLILNTES,

CDON—FZ2TOBPTT. EROMSX HY 7 7 =T 12780 €— F T, turbo
REHAYV 7 b7 =T I3E®E 7 R800 E— FT, HEMIICEITSE S 2 LATAHEIC
ot 2. N—F7 2T OREEEFAXT. #EkD MSX 7 51F Z80 %, turbo
R 7 513 R800 2383k 5 7%, MSX2 /turbo RFEAY 7 b7 2T bIEBLZ &N T
&5,

1.1.4 ATHEHAL MSX turbo R @ ROM #ERk

turbo R i1213£<{ ®» ROM WS N T W3 3T NYE, K 2BIFTAL L
ROM DEDEIC A\, ZOBEEA, S1990 55> 4 7 ROM HilfHEERE7S

MSX2+i2i3, K 1.2 DD &5 % ROM #*HEI N Tw5b, £ 4> ROM L4
7 ROM [gROXODZ 1y Mz#ERS N, EFROMIII/0 K— MRS Nn b
DT, BEHDEBLIPL LT, XOXDD ROM THELENHLbIFIE, L
L. 32%o/54 hOROM # 4fffE) LY b, 128 ¥ v,<4f b ROM % 1{HfES
FiHs, i b EN L, BROEHLIHBEN L NI TE S,

ZZT. turboR TlZ. M 120 Tl & 52, 1{H» 512 ¥ v-~4 kD ROM I
24 v, ¥7, OPLL F5 4 5—, DOS. % 1/k#EF 82 /KEEFHTTE
HBHAATLE ST, LA L CPU & ROM DI A->TWw3, S1990 /£ 77 ROM
BIREIC L D, V7 b2 T b, ok 2IEE 1 K#EE T ROM (3, 1/0 K—
k@ D8H Fith & DIH FHICHEFRL I N T B LI IR 5T,

%72, Aft 64 ¥ 0,54 F» DOS » ROM(MSX-DOS % 16 ¥ 1,54 k. MSX-
DOS2 7548 ¥ /34 k) 13, Rvy b 327D 16 X /54 FDZEMIZ, 43 74]




1.1 MSX turtbo RO/ —F7 = T

19

1.2: MSX turbo R T?» ROM WD &AL

MS X 2 +®R OM#EEER
280 | |
[t SPSR G~ ol
+7
UV %1 KeET %2 KHeEF
EE A5
2% 084 } 48% T84 b 128% 084 b 128% 84 b
MSXturboRMROMEEER
[ rsoo F~—{ s1990 |
280 l AL
i
HEFT A~
OPLL FF 45— BERRIE
DOS
%1 KEF
%2 KieEF
512 %054 b 512 % 084 b

BLHRTEHRIN T S,

1.1.5 HIEZHAEH T I3 XATLIA7—

R800 A% V9958([Hi i % 2 Hl# 3 5 LSI) % 8 w4 7 uLINOMIRTHES I &
4+ 2 &, S1990 ICE & 72 VDP 4 v ¥ — 7 = — R [alEkAH*, HENIC R800 IC7 =
A FEDPIFB, SHICEY). CPU DRI SHET X 57212, VIS8 RAENET 5L

ACi3 7% v

L L. 320 EILSLICiZaEm LY = 4 MEEL L VWDT, Y77 xTH
BHIA4 IV TRPBT IVLEN DD, ROV 77 =2TDELIL

EX (sP) ,HL
EX (spP) ,HL

F i,

PUSH HL
POPS & HL




20 % 13 MSX turbo R

DL 7%, B2 FNE LEUERP LT WSS 27077 LAITHHDIAAT, ¥
A3 7%FEL T, LA, dETHMT S &9 2, R800 D e D EATHER
BRI 70 C. o Ul HEE TR AR /e sis it BT s e ST turbo
RiCIZ. MEAFABRT R720OD “CRAFLIA =" B I N,

CHiZ3911 =/ 7 aRpTLICEIHEIE 16y FDOATE—T, T SA b
121/0 K— + » E6H Fhic, EA-x4 M ETH FHICHEREIN TS, 2121,
16y FOEZFDLIELT, ZORPTHT Y —DIENFEDL S LBAVE D
T. TRASA PEERISL b, EBL—FHDAEME) & L\,

JZ2 b 1.1, BVYRZ—DfliX 3.911 4 72 a2fFEo7r v s 20612, 7
7y —DFRANA bbb iz, B A FofEERMES LS IcTersL42EE
EIZNE. BLYZRY—DIEX 1001.2 =4 ZappFEo7u /S5 L0 TE 5,

) X b 1.1 (TIMER.Z80)

.280
COUNTLOW EQU OE6H oIS ML BTEY b
COUNTHIGH EQU OETH in AT A LS8 I b

Bl ¥R —Dfli*3.911us 52

W (3-3.911uS..+0S
0ZFELTIEVITAW

DAL FBEEIR TR TIELE S %W
C. A, FI3nkiEI NS

W

AIT:
IN A, (COUNTLOW) ; AU —DBEEEE S
LD C,A ; TNERETS

WAIT_LOOP:
IN A, (COUNTLOW) s AUV —DBREEERS
SUB C ; RBRMEEET S
cP B ; MEINEBEAL,?
JR C,WAIT_LOOP ;s BALTWHFEN—7F 3
RET

1.1.6 MSX turbo R®I/O K-}

turbo R DR EBEREZZEHCR IO =y 7THEITN T -7 T, B E—
F7 = PORITICE > TELNEREZ MSX24+n I/O0 =y 7B L T, wWEL
HELLDI0 =y 7TEE-T2, “R” &) EXMH CEHBAS, turbo RICHTL <38
mE N2 1/0 K— + 72,

3 “D/AariR—F=" L) Did, PCM n&EFHA%Z, BIOS 2L B33
BET27:0DI/0 K—b, HLTHMERBML L), “R—X+—HI8” 3. K-
XX —2k3 7075 anFEL2%E. FATE2HDNDI/0OR—F, T4 RAZDA




1.1 MSX turbo RO’ »—FT7 = T 21

# 1.1: MSX turbo R®D I/O = v 7
K PR e A

OOH~3FH|AfEN—FV =T
40H~TBH|X —A—F T 3 v
7CH~7DH|OPLL +[B
80H~87H|RS-232C T IB X
88H~8BH | #}# VDP 2 [ XX
90H~93H| 7)) » ¥ — 2
98H~9BH|VDP %
AOH~A2H|PSG 1
A4H~ABH|D/A 2 > 23—%— [R MSX 2H S REBOAEICLS
ATH  |F—XX—F@ R 1 MSX; E#ft
ASH~ABH|[8255 1B 2 MSX, E#,
ACH~AFH|MSX-Engine 2 + MSX, Hif,
BOH~B3H|SONY ®» SRAM |1 [XX R turbo R =%,
B4H~BSH | 51 2 B #»£53FBIOS%#:bL T
BS8H~BBH| 7 { k< 2 | XX T3 ko
BCH~BFH| VHD #I## 2 |XX AT 1 e T W e AL Ll
COH~C1H|MSX-Audio 2 | XX PERELTEVITAL,
C8H~CCH|MSX-Interface 2 [ XX X A—H—FTFa W I-
DOH~D7H| 7B vy E—7 4 2712 |— XX #L4EM/EL - turbo R
DSH~D9H| % 1 7/k#E@E ¥ ROM |2 HEMICE, RESATULAR
DAH~DBH| % 2 7k#E@# 5 ROM |2 Nk s
DCH [#EFROM#usk |R|—. X XX REOHEHIEEITATUVS
E3H~ESH| ? R|? Fh . turbo R Oft#EH 5
E6H~ETH| > 2T 4524 ~— |R Hig & hro
FaH [V €y FXT7—7X|+|B 7 frrERAATVIY, &
FSH [F7/34 24 2 —7)V|2 BELCEEIATULEL, &
F6H~FTH|AV i 2 | X G35, N—FIx7HRER
FCH~FFH| X €!) —=v/¥— |2 |B DLSRI—HHdE5 7.

WHRIZT B 75 ARSI, T4 R 2 PBES NS L) LREER CLDI,
Btk 5 .

«gs ROM #3E” (3. 24 F v FO#ET ROM R, fkiELs b Lite\» JIS
# 3 /KHEBET ROM IS5 2 T, THIMEES L\, DTN “27 (3, EDRBHTDH
EPNTWLWDEFNE, 1/O K— b 2FHAEE T 5 L S1990 DWHTH 62D
Ne Y 2 PHENET 2 L5 7, turbo RON—FT7 =T %, I THRET 5720
@UO%—FTu&wﬁéﬁﬁo%LT“VX?A?%?—”M\%Eﬁ%Ltt
BYDLDI,

BB, SHEEICEENTEVWDEIFNE, turbo RDE S ITHIBT 572HIC b,
PS8 S Ry R N A S i ORI




22 % 1% MSX turbo R

Ty 7E&NI7ay 7 IC) D#fEICIZ, BIOS 249 X&72,

Kz, MSX2+ L EBOMEEZL D72 N E, MEBHL TB & “Y &y b
ZF—FR”, ZhE. ~—FT 27D ky e, x4 ROM D0 FH~DY %
v LR, BT 27200 1/0 K— 2, BEmMIici3. x4~ ROM
DITAH BHZ 22— LT B L, D)Ly FRAT—F ZADMEN A VIR —ITFHA
WEh, 1TDHBHE2—NLTBE, ALVRI—DfENR) £y PRAT—F RICE
BA I B ELE,

CALL 17AH
OR 80H
CALL 17DH
RST OH

YWHOFEIET, Yy PRF=22DE Yy P T2 LIZLTR2L0FMICY X 7T
3k, MSX #MEFRICHEENTE 3bIT7

Y2AT. ZE¥BIOS 22 BETIC) by PRAT—2 R E2fH->Ti3WiTHwhrt
Wik, 2y tkoTY ey PRTF—F AD /= F7 2 TORESOREN, #HiZ
ZtoTWwbdh b, BIOS HFZDBVWEMIELTWS L) biF7d,

DOS2 i iE#EREME I N7z turbo R T, T ETEELFLEICL S72DN “AE —
7 wsi=r | R FIETHLE BIOS 2, BIETH2LENDH B LN,
BRIEISHKICEITNYE, 1.1 123, 2o TERALELERES Y, Hil
D MSX IZIFEBREN T VLEEED L TN TV S, B MSX (3472 ) HijD
AL F2a—F—iihkoTLEw, A7) E/DORIESRF VLT EL LEHIIREH
DIZHERE NS D,

1.1.7 E252&EH»T7-HDDRAM £—F

AEN) —ZIENEFN, “PIERIA LY LIREN 554 E & DRDRRH RO
HIRAH 2, bLL CPUNZRE— FAET ELBFAIITIE, “T =4 b (FHER)"
*ANTCPUNEEZAE) —IZADEIRLENDLIDITIE, COT 7RS4
LAIRHEICE->TRAY), BRICHEZZAE) -3 EREMICE 5, Fl2—KEIC,
ROM &) 4 RAM DT 7 £ R % £ LiFEN,

ETR800 DHEE 2iE LT ICIE, 7087745 ROM &) RAMIZA-TWw5IZ
5 A, 22 TBIOS, BASIC, #7ROM, ¥ F 74 /¥—ND% ROM OWNE
%. DRAM(X 4 » RAM) iC#Z% L T, “DRAM ®— F” ¥HEI N,

Sz, A4 RAMDOEHED 64 X 354 b2 A E) =2y X— LY )EEL.
ROM OWZEZIER L TH L EEAAEEICL, CPUIRERT S &) 1D, CPU




1.1 MSX turbo RD/x»—F7 = T 23

61T, TED ROM A E&ED ROM I LBz biic k9 itk 2 %, BASIC TF
P70 78R8T Y, BIOS EBASIG 4 #5702 <=HAD
72 ROM "D AFA LN E DT, DRAM £— FOE I 24EL1E 5 b7,

LPL, 27 Zsh, ELIZDOSDT 0TS L% ETEEEAIL.
ROM 2 fE b 2 e A G, 2072 DRAM €— K% L), o724
E)—Z2RAM 74 RZ7 L EICHEAT 513 ) »AR»H Ltk v,

x/72,. ROM A=ty 7v7S5430 RAM ICEEET S L& ICEC T X,
turbo R T3S CLLEIE P4 R 2DV b 2P BERIC 2T WL ES 9,

1.1.8 RS800 O4F@Z /|

o 780 L AT 2 2 POt e it ZROBIO Y 7 B rair & . CPU O
A IV TIRET AEAERCTEHET %,

e CPUDZ Oy Z27#ITT16 X A~NY, L Z80 ICHXTHA DIV D 2
T 72 BHOKIBICHD LT b7:8, Z80 I2H#aE L7234A13 29 X~ ic
MUT B (2l 2—7=4 b)),

e 16y Fx16Ey bo32Ey FOELZFOREGSEZTR—F, Zhick
0. [EERIEEE D KNG mEAETREIC A o 72,

o Z80 TIIREEB -7 X /IY VPR —D, L/ TFMBEY P EDT
7 e A% ERICTREE L7z,

1.1.9 R800DITANT

turbo R @ CPU & L T#RA & 1172 R800 (3. KD Z80 12V 7 b7 =7 LA
BOFmECPUE, 2D, CPUNETETCRLZWIRY, Z80 HICBHFAEI L2y
7727 %, FNF % R800 THEICETTIILHTES,

Z80 IZ: BB NIHREL L TI3, 16 Ey PORE M4 &, Z80 Ti “BE” L &
nNTwiz X/IY VPRI —=D34 P T 72 A0, H#MIcO2n TR, AENf
FRICRBOONDA v A5 73 a v REBBTHNDT., £266%2BFITLTIFL W,

ek MSX D7 v vy 7 Jiik$kiZ 3.58 X HH~I)LY T, turbo R D7 v v 7 Bk
3716 A H~NY, CNIZITRB L, BEN2MEITL 727200 EHICBIBITE,
EFRIZZI) Loy, RS0 TRV EDDGHZETTEIDICRLELR 70w 7 KD
BWH, ELICRAM 277X TA3DITMIHBA 20D T =24 P BRELL VDT,
TR LDETREIISHISHES &b, KD Z80 T, RB00 & [F] L ALI®EE %



24 % 13 MSX turbo R

ERTBICIE. 29 x T~y nzay 2BERICRZ WIS, DD R
E— k7 v 7ThiEh bbbt

# 1.2: Z80 & R800 D& E % ik

MSX2+ | turbo R
G (Hfrps) | (HfIus) | &
LD I,s 1.40 0.14 | x10.0
LD r,(HL) 2.23 042 | x5.3
LD r,(IX+n) 5.87 040 [ox B4
PUSH aq 3.35 0.56 | x 6.0
LDIR (BC # 0) 6.43 098 | x6.6
ADD Ar 1.40 0.14 | x10.0
INC P 1.40 0.14 | x10.0
ADD HL,ss 3.35 Q.14 | x24.0
INC ss 1.96 0.14 | x14.0
JP 3.07 042 | x 7.3
JR 3.63 Osd 25 | SXBHT
DJINZ B 0) 3.91 0.42 | x9.3
CALL 5.03 0.84 | x6.0
RET 3.07 0.56'] x5.5
MULTU Ar - 1.96 —
MULTUW HLr — 5.03 -

XC. MAOREHET LT, 780 X R800 DEI 2 I L TARKERIEK 12, L
VR —BDTF— ik (LD &F) &, MEOESH»*10f5Ic%h b2 ki3, EHIC
32, 7277, COENMEIZ. RRO0H/ —7 =4 F TEIKHBAOEI 2RI-2 D
Do EBBICIEIT 24 VLo THIAELIAREELHZ2DT, FELEI. kB,
v MERET ARG L ZORESEE, HETHLIHNT S,

R800 DR 3. M 13Dk I2%h>Twb, RS0 Tid., M7 —2 3R
8w D2 FE. CPUREDTFT—F 321316 Ey b, 20516 By FDIE
BELLIL. 1A 7 NVTREI NS DI,

CDON—F 2 THREYRTALL, R800(Z8E Y K CPUMNZ80 & H . 4
WP — 2 Z2H8Ey FD 16 Ew b CPU, 72k 2134 T 4D “8088” R E +
o — 54D “MC68008” ICHEVE W R Z 575,

B, M13DEDIZH T, “T FLRILEMEE (7 v/¥—)" L) DB 51T
nE,. THIZR800 % MSX LIS 72dIcHEI N2 D5 Ly, turbo R T
5 A1, R800 Tld7e < S1990 ictiARA TNz R vy FilFEHEL, £€)—=v
NIRRT LEHIETHI EIC% B,

FRTIERIC. “DRAM OR—SFP 28R 23 LCEHMALEY. 3.0 21




1.1 MSX turbo R D’»— K7 = T 25

X 1.3: R800 W71 v 7 X

say s REE MS X filfsens
T ¥ L AR
(v 2¢=)
< WBT FLRSR J\> 1
< T FLASZ 4‘> 2
e
i y
- |
< F— 52 > i
I
1S /
0
#
|
b
CPU P

3TN I80 Bfio7e AT —T 7 L ADFFEERLIOH, K14 DTFM, 7 FV
2P Ffi-54 b (row address) # DRAM ~% ), RAS(row address strobe) 5% %
LOW 2L, 7 FL 2D FH$4 b (column address) Z DRAM Ntk -728 & T,
CAS(column address strobe) /&% % LOW 2§ 4, I T, X% ) —DTF KLV AH
fREIND DI

—7% . R800 T?» DRAM NDR—=V T 7 A %&RLIZDH, X 1.4 o Efll, 7 F
V2D FH4 b E RASESREEL:EE. 7T FLROTH A b & CASES
DHEERE, RROFED 2HENHEE T, DRAM 2o Tnd, TNLI IS,
RS00 TIT7 KL 2D LA 54 b %D 6§ Ic, Ei LT DRAM 2 bl & &,
BEICR—V T 7 XD Ta b D,

X T, R800 2k L THAIT 5 Dh% 5% DRAM nfiffie LTI, 256 X oty
P (32F%asN4 b)), 1AKFEY b (128F 08 ) 4 XTEY b (512 ¥ @34
F)&Eﬁ%ﬁ%héoX47RAM§§@%ﬁﬁﬁ\%6#0N4Ftib%ht




26 1% MSX turbo R

1.4: Z80 £ R8OO D A E ) —T 7 £ XA KA DEN

R800 TH A E ) —T 7L ADKiE

RAS 2 E 1) —H 4 7)) =140nS

i *
CAS y RS G e SR

RO AE) =T 7 RADFE
A ®Y =% A4 7)1 =280n8

0r A o B R
1 Y T, e s e G G S

turboR T3, 1 XX Ew b DRAM #7272 2f@B UL, BEY TLZE ) biF7s,

1983 4EICBAR I N2 d MSX T, 16 ¥ vty b DRAM % 8 i b fii\,
FNTHAL > RAMBRIZ16 X0 MCBELL -7, ZDZLERHI L. b
F4 2{f> DRAM T 256 ¥ 2354 b D RAM &R 2 EKT 5, BEOHMAIE
T, MSX DHREIZREL Lo NE, "—F7zTOKRESI LIHBENIID
Bl Loz, 29 Lz, BRDEHOLEERMOIHMERY, BLiEEICL->T
W3/ — RS 3R turbo ROBH L WR 57555,




1.2 MSX turbo R {HHE 27

1.2 MSX turbo R ER*

1.2.1 RSO DEX:4EHITIOIFIVT

ﬁ#anouﬁanE\%@ﬁé%%kmt%ﬁtéuu‘oiovl4b
%EHTR%O@%h%ﬁ%TéEM\7D7§EV7@I%ﬁ%¥K&éo%i
THBWTIELVOE, Azoy bOT 722213374 b, AFENEROM D
77txmu2ﬁz4b‘$WW§DRM%%&—977t1?3&#ott§m
1924 b bRV r Y TREDEFHICIE, Py TREOBHLY VT
SDBHICEBRE L 1724 PPRETH L

FARMI (2. AMKAE RAM OB ER S A R HREIL 5 7% 256 254 b O
(&—777t1ﬂ%&ﬁm)KTDV?AﬁE#ﬂ‘VVX&—E?—?ﬁE#ﬂ
ZErv, COBAICIE. T—FDRODAE)—T 7 AN by, CPU DT
QIS ARBEUIODAE) =T 7 2RALR—VE—FTITAbNENT, CPUIL
ﬁx%bﬁ##%&onNT®7075A%\:5LTW%:&M%LthZ\
Eé%%$§n6ﬁ7w—%yﬁﬁu‘:m%ﬁmﬁdhétwwﬁéio
éf\&—977txwﬂétu\fn73b\?—7‘1777@§Mﬁﬁ%
o e

PUSH HL

ﬁ%@%ﬁﬁﬁu\%@ﬁ%ﬁ%#ﬂfhé&ﬂ@iﬁ”%thyv7ﬁ47?—
D4 b BT E4 70y 7, —BLLXGRIES 78y Db i A
AL Ta s AREBBERLEWIES ) ITNE, PRIZIE L THSDORTH
ARLEDCLIEELNT, WA TEI ).

1.2.2 RS800 %5 L TOEERBELMER

780 Tli. DEDDGAEEFTH72ICDRAM %) 7y ya LT, &2
6ﬁR%0?uJﬂ747Uﬂd&m%0+/ﬂﬁﬁf‘MMM%U7V771T
2, BELTIELVOIE, DY 7y v a llET AR L. 13 ¥R L72 DRAM
D— DT 7 X RFEDEMED 28, R800 DT 175 LADFITHM % EHEICTRY
e TR LI

%:T707§A®E§%%%Tétmt‘“9Z?A947—”tw5%@%ﬁ
5:tttéobtﬁ\:@9X%A747—@ﬁwﬁt‘GW&\@P@@@E
XNFEIZOVWTHHETEINT, FoTWTIEL

it\CnuE@ﬁECNIFbwié:t&@ﬁHE\R%O@%%ﬁttf%
2 oNBNDIE. BMREMIARELTWEIE, EXIRL V7 b 2T EBETLE




28 % 13 MSX turbo R

RICBRAERET S ICE(f ¥ —Fy b3z v—=) % TNy 7L
W L AIAMELS,

ZD72H, turbo R ADY 7 b7 =T RES72HITIE, ETHEKD MSX & Z80
o ICE % #i- THRUERIC T Sy 7L, HEEICHIITNHT 27 F 4% turbo R H
CHETHEFOWIES S, Z80 RENTn 75 L2 {E-> TEMERZHERAL Thr 6, #
FEEZE)WAIDAEZ R0 HICEERZAbIFE, L& T NA—-F &
hFT, BEEF v 2T 20w\, LT, BFKICEEZHEALTTEH»L
s i (BB RLET V—ZAYRAPERTEZL L2V,

1.2.3 B3 nr BIOS k¢t O#EERRER

turbo R O#F L\an— F 7 = THREZ Bl 5 72912, CPUDYI DR &, PCM
DEREEEN 2D BIOS 24BN L7z,

S ZTit, BIOSO&R (S~N), o bY—=T FL X (Hih)., £ L THRELE
VYRS —DIEBTHAT 5, BIOS DI FEER LT 2HNIL T3, LITDL
597, $¥. [E] L3 BIOS # UM THiICER RET 2L v 25—, [R]
BIOS i #EF L ¥ 2 # —T, [M] i3 BIOS @Bk 42 B2 AT, 2% )7L
DNENEENE LR —%FbY, $RIYH LZ, IY VORI —D LN A
F2EDLL, THAA FPORAFIIEHRINS,

CHGCPU o180 &3t
CPU 24 ) %2 5.

AVYRI—DEYFLEOT, RDEI KE-FERET S, 20
t “R800 DRAM” &\ ? i3, BIOS ®» ROM DH% % DRAM (THRA
LTS £— FORES

b7 bg bs bs bz by by b
LY2055407%]20- § 010" | M M

N
b3 02EEAD
LED
BEOF
00 | Z80

01 | R800 ROM
10 | R800 DRAM




1.2 MSX turbo R % 29

$72. ALVRI—DEY b TH1%5IE, 560 CPUNENTY
27 %% bT LED HEILT 2, HITALYRI—DEy P TH0% 5,
CPU » I D82 b s%, LED 3EfLL %\,

Tl
AF

CPU 241N %2 2RIDL Y29 —DHZEIZ, AF L RERWT, Y10 %
20 CPU Ic2n 28| 5fkh s, 2/, DB AHLIIHY 2
ADHEFEIND, B CPUYI DB ZOEREHIIOWTI, HE T
LT %,

[ =] =]

GETCPU o1s3n it
#ffrh o CPU %<5,

L
[R] Bk CPU IRIBL T, AL YRS —IRRD &I LfErEEN S,
0| Z80
1 | R800 ROM
2 | R800 DRAM
F
bETHRMAT 2 HET— K7 =T H turbo R TH2Z & EFERPDTY

5. 2O BIOS 2T LEN D 5.

PCMPLY o1sen &t

PCM D& & 4T 5,
A

b7 bg bs by bs ba by bp

R{ofo|lo|o|o|F|F
l——l—}ﬁiﬂi&

P bT 02EEAD
VRAM / MRAM

EHL (7 — 2 O&th)
DBC (F—# DK &)




30 % 1% MSX turbo R

AVvPR2—DEYy FTH1LZ6IFEFTAHRAMIIZ, 0% 56IEA4
RAM i PCM OHFBEF— 2 WE»N B, KBETFTH RAM i 7—2 ¢
HEEAICDA, DY RS —L EVYRY—DIEFEKRE RO,

AVIVRZ2—DEY P1EEY FOT, o 7)) v 7RBEERERET 5.
7272 L 15.75 ¥ o~/L7 (3. turbo R #* R800 » DRAM € — FTENT
W B IGATSIFIRE FTRES,
00 | 15.75 ¥ o~y
01 | 7.875 ¥ @~
10 | 5.25 F o~y

11°f 3.9375 % @~ )17

[R] Xr)—=757
0 EHHT
1 BERT

A (BEDENA)

1 AEBdRERY

2 STOP % —IZ & % Hilif
EHL (pi& i)

F~T

PCMREC o189 %
PCM 0% % 324k ¥ 5.
A

b7 beg bs bs bz bz by by

a0 16 R 18 W 8 i (T O Y T 0
L L e

ol S Y 4

by A—

VRAM / MRAM

EHL (¥— % O &)
DBC (F—# D)

AV RS DEY F 7. 1. 0DREHEIZ, PCMPLY CHM LAY
DERIL, AVYPRZ—DEy F 62 5E Y F3IZ“PYF—L" &




i

1.2 MSX turbo R ififHiE 34

W, FEFRBLOLESPTELLENKRESZIRET 5. ZOMEN
07 b, 2IbICsHKEVBRKBINS,

$ ALYRI—DEy 21 % bIE, KET—IPEMEIND, O
b IXEHE I L W,

e
0 IEH#KT
1 RBERT

A (BEDER)
1 FEEEERERD
2 STOP ¥ —IZ & % Hhilly

EHL (%)
M] F~T

1.24 ZTEBIUVHIBga N/ BIOS DWW T

turbo R TEE F 72 13HIRE N2 BIOS (2, £ 13 IT/RLA2L BN, 2NN
SWT, EICHALTW L,

T4, turtbo RTldAty bTF—TF 4P —T72—ANRLL L>212DT, kD
BIOS i2# -7z “TAPION” . “TAPIN” .. “TAPIOF” . “TAPOON”, “TAPOUT” ,
“TAPOOF” 22 —0L$5%, ¥x) =777ty b&h, 25—-LLTYF—
v12, 72, “STMOTR” %< %), 2= LTHMbLEWTYZ—T 5,

F72. A4 ROMDERBZEZTICH LWEREZ BT 272HI2, »SFvEe T4
k> BIOS »*HIEE & 1172, BIOS @ “GTPDL” 22—V $5%, AVYRS—
%X bLT 0RA-TY 2 —rF 5, RIS, “GTPAD” £ 72(3 “NEWPAD” T,
AVVRI—IZTA4 PRVBIRET S8~ DfERZANTI—NLTH, AVYR
S —2iIrLTbT ONASTY) =T 5,

EHEE N2 BIOS & LT3, HHBD MSX D 23—V a » 2Hb72H0D, “ROM
version ID” , C#i3 A 4 » ROM @ 002DH HHHDHNZETHH» ). turbo R DA
1303H ICEE I N7z, turbo RHIC7 0754 20R T4 6, T I0ERMOM
PHOSHUETH B L 2HEND, 29 T, MSX2 7 a4 L LTH)
&5, HEVIEZT—AvL—VEERLTHIEERE LI L LI,

% 3. 002DH FH DN ZAH 03H DFADAICEIK &9 &7 v 7T L1, 19k MSX
W=D ar Ty 7 LIt &P L %L>TLEINT, % 6T 0BHLELS
FEI &) IMEDRENH D, — IS, N—F7z2T7ROSD/N—Y a »IiZ2n»
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# 1.3: MSX turbo R TEE D % - 72 BIOS & BASIC n—&

BmdNn/zBIOS T} — BTSN R T Air
CHGCPU 0180H CALL PCMREC
GETCPU 0183H CALL PCMPLAY
PCMPLY 0186H CALL PAUSE
PCMREC 0189H EERSNIAT—F AL b

BEESNLBIOSZ= > M) — COPY
ROM version ID | 002DH BBEEN-A7—F A2 F

HIE3N/2BIOS = b)) — CLOAD
GTPDL OODEH CSAVE
TAPION OOE1H MOTOR
TAPIN 00E4H
TAPIOF OOETH
TAPOON OOEAH
TAPOUT . OOEDH
TAPOOF 00FOH
STMOTR O0F3H
GTPAD 00DBH
NEWPAD SUB 01ADH

T3, BAPREL T3 3—Va L BEULENEZBLNANUI. V7 72T HE)
BB arsaLTBZ5,

CHIZBEICBWTERICH -2 LR YE, MSXD/X—Va o DF zy
7 RBST20I1c, MSX2+TliEhd e\ MSX2 7 n 75 4%, #EMEEMHED
MSX-JE L #lABRDLEL LD LT TV r—va vy, TETLEH, TN
2RI AEKRTY, “BHULEZLZLENICEIIRTE” w2k, BREWTIE
LAY,

%72, BIOS k[Al#klz. turbo R 127 > T BASIC OREEIC LEMREE, HIER
BhHotle FNLHICONVTIE. £13R, 2V UMHEBNHBASIC=aoT NV EZRL
TizLw,

1.25 77U 4—a BRICEATIERR

MSX turbo R Ti3. R800 (3%I2/ —7 x4 FTEHELTWB LITTId %W, 7
2oy b2T7LRT5LEIC3724 ), AEROMET 7 X THNIZ2T =
A b, ZLTHEDRAM 25 R—V 7L —27 2% L2 EI21 724 b 25D
72, FIT. TuZSsnEmElLE I biciE, 2 L2 PR TESLRYEL
LT EEEZLDL, EELLLLTIRwITEWw, Z20HNFEERE3213LFE
¥ BT AP0 WREOHE S




1.2 MSX turbo R i fi% 33

FFUEOHIZ. 7u/ 7 4HEEZ RAMRERAL T, HETIESI L, 70y
E—THIE I NS Y 7 b7 2 Tid, BRIV RAM TEIET 2 D THEZ W72
nE. BEELZ2VWOIEZEy FEICROM #— b)) v VTHIEENE 7T BT T &
WEA AT E RAM CEZLTHALEFTER LI LT, 24k ) D@mE(tr TR
R i

R=UTL =2 2RI VEI I —F 4 ¥ 7T 52 & bR, R800 T3,
DRAM O~— YT 7 2% % H— b TEHHAD X E2FE>TWENT, ZOHHEE
BABICEHLEY. BEBICIZ, TRVAOTL8EY FEFHEAT B LD &
s 72 €Y —, D% ) ??700H~??FFH £ T 256 /X4 P OFH T, A€ =7
7225 % bild &7 s T LT bDYWRRIIE,

bhedic, =P 7L —7 2B LKL W) DI, COBHEZBITAEY —
T2 Rh T hbiiEAe, 2FVTFLRADOLEABE Y F EA{L LI ADC b
LA TW S,

Fizb b bo B WLNLZIFNE, turbo R TiF MSX2+7% & L (3E\, 7a”
SADA—F 4 v TBRETHSDETHMPERICO? 2D TE% W, £DHH
YLTHITFLNDEDH, WORET ZLTFHOOL %\ DRAM D=V 7V —7
Y. 780 % ¥ kit o T, MADETLIZFERBICITEbNS DRAMDY 7V
T aniHdhbid,

F7:. turbo R & MSX24+0 ¥ b L THEET 2 &) &7 0 s 7L 2{EHDIZ, Y
2Bkl Eo oA Sy 7R LB LMD NG, £ 0 twrbo R
I21d. 39114 2 aRI ATy b Ty 7T BV RAT LS A 2—0, FlZER
AN, b, COVRTFLASA—RFHLT. 74 S e G e
L

1.2.6 CPU%EIVEA37077L0DH

yz b 1.2 13, CPU #4))#% 2 % “CHGCPU.COM” Y — XY R b7, turbo
R T DOS2 »#jvT\wb & &I,

CHGCPU 0
TITH £~ EN,
CHGCPU 1
T R800 ®» ROM € — F4%,

CHGCPU 2
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T R800 » DRAM ®— K%, ZNFIBIRIND, 7077 L0NEZMH

B2

¥, DOS»7—7x ) T (IEMEICI3 default FCB area) ? 5DH F#id 5 a3~ FD

BINSA—F—DRFEOXFERBT, FNICBLTAVIRI—DfEZ

B, %

LT. #4 >~ ROM » 180H F > BIOS, “CHGCPU” FFUH§ L W9 D7,

/7 FurSalct )V ERERFELELRD, DOSH—Va v BEEF =y
275 HBLIMZTH S, BIEMICIE. 344> ROM o 2DH FHiHWNZ» 03H
LETHb, 2% turbo R TH B & 2FEH»®, DOSHDY AT L2 —)NLD 6FH

#fi->T, DOS A —AND/N—V 3

) X} 1.2 (CHGCPU.Z80)

.Z80
RDSLT EQU 0000CH
CALSLT EQU 0001CH
EXPTBL EQU OFCC1H
1d a, (EXPTBL)
1d hl,2dh
call RDSLT
cp 3
I nc, TURBOR
1d de,MSG_NOTR
1d <39
call 5
rst 0
TURBOR:
14 c;6fh
call 5
1d a,b
cp 2
ir c,NOTDOS2
1d a,d
cp 2
Jr c,NOTDOS2
1d a, (005ch+1)
sub r0?2
ret G
cp 3
ret nc
or 80h
1d ix,180h
Td iy, (EXPTBL-1)
call CALSLT
rst 0
NOTDOS2:
1d de ,MSG_NOTD0OS2

1d o9

-

e W e we we Wwe we me e Wi we we we

- e v e Wl we Wi we we

3

inter slot read
inter slot call
slot # of main ROM

address to read
read version

_STROUT
return to DOS
_DOSVER

version of DOS kernel

version of MSXD0S.SYS

command parameter
0:Z80, 1:R800ROM, 2:R800RAM
abort if parameter < ’0’

abort if ’3’ <= parameter
set change-LED flag
address of CHGCPU

slot of main ROM
inter-slot call

return to DOS

§ “STROUT

CEREN2ULETHB I LZHENLDTN S,
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call b

rst 0 ; return to DOS
MSG_NOTR:

DB ’not MSX turbo R’, 0Odh, Oah, °’$’
MSG_NOTDOS2:

DB ‘not’'MSX-DOS 2,  0dh, 0ah, ’$’

END

Rk, KDY 2 b 1.3 13, MSX2 Hn7a /5. % R800 E— FTIEZ LTH
7. “GAMEBOOT.COM” Y —2 Y X b2, D775 Al3, DOS2 H#EE)
SN R800 AHEINENTWAKRET, IPDT 4 RZICA-TWET RIS LR
BT2020000D, 2%, DOS2DL AT AREENTWEWT R II 4 (F—24
% ¥) %, #5112 R800 E— FTEID T oD LN,

ST 7788l TS L, FTHEHRICA yL—VEFRRLT, T4 R7
PRBENDIDZHED, KIS, BRW|INLT A RAIDT— 279 —%5EARAT,
ThEETIEE, TDLENRFIZ, WBDOHETT— bz s—»2EBIZT—
NENBEELRILT, *—¥1(3D0OSDROM, #DiFHhND~<—¥ i3 RAM .,
X )=2 5373 v bINTVB,

Bb 8 E 2B LI LD RL P DB 2 =G BT 570D D
DOSH7—7xY) 7 (F323H &) # HL LV VR ¥ —i2, F/2)—¥ 1 % RAM »
5 DOS » ROM YN %2 57 07/ 7 LDFHM (F368H Fi) # DE L P25 —
2, FtHEARE LT\ 5,
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JZX P 1.3 (GAMEBOOT.Z80)

.z80
_conin equ 01ih
_strout equ 0%h
_setdta equ lah
_rdabs equ 2fh
dos equ 0005h
enaslt equ 0024h
notfirst equ 0£340h
master equ 0£348h
1d sp, (6)
1d de,prompt ; print prompt message
1d c,_strout &
call dos
14 c,_conin ; wait for key in
call dos
1d de,0c000h ; read boot sector at 0c000h
14 c,_setdta
call dos
1d de,0 ; logical sector O
1d 1350 ; drive A:
1d e ) ; read 1 sector
1d c,_rdabs
call dos
1d h,40h
1d a, (master)
call enaslt
1d hl,0£323h
1d de,0£368h
xor a
1d (notfirst) ,a
scf
jp OcOleh
prompt:
db ’Insert game disk in drive A:,’,0dh,0ah
db ’and press any key $’

end
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1.3 PCMIRFAKX) ¥ FERZE

turbo R 122 & M7eH#i L WREDS PCM . ¥ o2 HESNBRELS P S, £
DHEREE XY X ) ETHERLZWER ) DHFANFE, £2 T, BASICHbH=v >
BE OKTEESRE D AL ZFIH LIER LW T, PCM OEREEENTT 5.

1.3.1 EBE{R------ BASIC TOfEWA

313 BASIC 2> AN L D2 68 L £ 9.

ZLZLPCM i, P47 EDPLANLIEBRR2T VI NCERLTAE)Y) —
ICREEIE, FRICENEEAEIVE LD/,

turbo R DA, PCM 7—2 25t T 50i3. £ 4~ RAM»EFF RAM, #
PN Zv= i 1575 F oy, T.875 ¢ E sl ul eS asRe m ety 3.9375
oD ATEELLBIRT A LIS, COEFREVIIEE, SNEOFEW
I 27 L EBE )i

BASIC #* &5 PCM %219 413, 272200 @a2EZTEFIEwn, Hukhiid
LIZELDHTBWENT, BFICLTh, £ARNICIR, ChoDGFEETT L
17T, PCM D ESCHAEIITREICK b, 12780, T2 %€ 7 25 E L #&
THEHOREICIT, +HCEBETILE»HEZ,

F $ &M, BASIC @ “CLEAR” &4 T PCM 7— 2 D X € ) —fEK % FEfR
LTBEWwE, MG RELTLE ), 72L& 213 COOOH~DO0OH Fih x T#
PCM 7—2 FICfES L &3,

CLEAR 200,&HCO00

DESWRLTCBE Jig L Vddags )2k Lo CiRrrie @ a7 2 iR
THEWEDT, THEANLTEATAS LS,

bbbA. EFF RAM # PCM 7— 2 BliclE ) A3, BN L OBMICL T —
SR BELIEDTENT, BBRBHKRTHEMEZRICT IVEREIL W, ZRICET
+ RAM 03413, PCM 7—2 # HCHERAT 22 L ¥ TX %, B

SCREEN 8

NDEHIIT, RZ)—VE—FZRELTH S PCM &SI HIE, HEICT—2HX
S X5 - INTe Bl Sl Aty

EAM 7 PCM 0T, BENFHER, DUEoZ t2FEBTITRLR, 561
BEYUTN v 7= et T, ABRBORE=FFeEETH LS TX
b, 7212, Ml %503, PCM 2HAL TWwB L &, turbo ROFZENICTHHID -
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N2 >TLEINT, PCM 2FEL LY LMPE 2T LA TI L3, BRELH
6?%7&\/’@7:‘0

J X b 1.4 (PCM1.BAS)

10 CLEAR100,&H9000

20°PRINT "4 =) P87 A% /2 Al
30 A$=INPUT$ (1) :PRINT

40 _PCMREC (Q&H9000,&HCFFF,0)
BO*PRINT " 4 £ 42 ATWS

60 A$=INPUT$ (1) :PRINT

70 _PCMPLAY (Q@&H9000,&HCFFF,0)

80 GOTO 20

1.3.2 PCM F8{&? BASIC &%

CALL PCMREC
X

o 24 RAM 72137+ RAM D& H .
CALL PCMREC(QBstF i, # 7 &y, > 7 ) v 7v—F [ [P ) =L~
W, FEHER A 2 F][, S))

o BHIZEADEKE .
CALL PCMREC(RESIZH %, (K &), # 270 v Zv— b [ [F ) 7 — 1~
E#ER A v F])

W APTdeuiy » B8

PUH—LRATE, BRESRBINDILE

fREMl [ 7V ¥ 7Vv—Fh DAALRLERET 3, X 0~127 £ T,
0 15.7500KHz ZOEUEDAN LRI D EFEHBRS
1 7.8750KHz N, 0 F7-3EBELABEICE, T CIHEH
2 5.2500KHz FL %3, EMXM v FOREEG, 1 THRER
3 3.9375KHz SDEEML, 03 -REBTIEEMLAL,

CALL PCMPLAY
g

e A4 RAM % 7213E 7+ RAM % & DA
CALL PCMPLAY (Bt &, # 7 &My, #> 7)) > 7v—1 [, 8)

o BOBIA R & DFAE
CALL PCPLAY (Be§I %8 %, (B2, 4> 7 ) v 7Lv—1)
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PCMREC . PCMPLAY ¢t iz, BEE—FThAUVL &
. —BHICEEE—PFICLTH»LEFTL. BT T3 HLOR
BEIZE->T( 3%, 7. R800 ® ROM £— FT 15.75KHz
rigEINEBEE, T5—-(1Ch 3,

#E, B4+ (STOP) $—»#Hahds, 70/5L0%
TFlEhrans, PCM F—70HRE. 1~255 F THEED
F—FT, 0 3EH%LbD, HEIHC 189 P TiREZIAAME
B, 0 LRI (127) 2B T 3,

1.3.3 BEEP &% PCM TIRL TN/ !

BASICH7 075 L EFLTWS E &2, (CTRL| £(STOP| % — % [RI:(CH L
T7ur7sszdilfd4sE, “Ey” L BEEP #2820 35> T 5 L4, “LIST”
H#4TY R 2E RS, (CTRL) + (STOP) Tkt &y, L LS iC “Ey”
¥ EHT 5, BASIC » “SET BEEP” @223, H2EL5ZLHTEBHITE,
ATEERHBEINTWVEENDEDL, WEVLEDA %7 MIZRITHDTE,

T, CHOBEEP &% PCM TIB LT LE I % dP, BV 7EZRELTSE
¢l bdd LI MSX M L2<30T, o )l 188 TRELL 2L LA
7,

rwibitc, YR M150BBLI- 70565 ETT 5L, BEEP §% PCM
TIBLEL LISk b, bbAA turbo REMHL, FHIEERVWIDTLLWAOT,
EE>TANLTIEL W,

B, 207 I 43, A4 RAM O~<=—¥ 1(4000H~60FFH & % T) I
BTl SarSarEimlos, “CEEARES G Gt — 1 — 1) iRk,
fR% BOOOH ZiLl EicLT i bk, 2278, A ®Y)—T4 R 7BRIIE %
WADT, I -5 “CALL MEMINI” ZA TR bAWE i, s, BASICH
“BEEP” fpe % ff- & &3,

PRINT CHR$(7)

FRbDICEbLZLWE, BEEP E2°PCM % b%kw, EEL LI,
7075 LDENE EHHT 5,

1 PCM BEEP ®v |
LIFe BEEP &4 PCM 2% %, 1 MIEFTLTHBITIE, EREZY S TREIR
%, £7:. CLEARXDBZREZZEBELTLI» b\,

2 PCM BEEP )t b
BEEP &%, b L OWRMBICKE$, “CALL SYSTEM” T DOS % DOS2 12§ %
rEi3, phLTINaer FREENFTBIL,
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3 PCM F— 48B4
WAEREENTW2S PCM 7—% #2F4ET 5, HERZHICHEL S,

4 PCM 7— 9 8&
PCM 7—% % 15.75 ¥ m~)LY TET 5, §k&K¢i3 BOOOH~CFFFH #its
i?@)‘ £ ]) —%{Efﬁo

5 PCM ¥—% LOAD
PIRTF A “PCM” @, BSAVEERTEt—73 N2 PCM 7— 2 2H5AHT,

6 PCM 7¥—9% SAVE
“PCM F— 2 &F THRELLPCM 7—2 %, 74 A7 ICiLHT 5,

0 END
7arS5a8 KTt 3, bb2A. (CTRL) H{STOP) T » g b2y,

B, MRL Ay L—UEEICERINLEINT, BFITL L),

J X b 1.5 (PCM2.BAS)

10 SCREENO:WIDTH40:DEFINT A-Z

20 CLEAR100,&HB00O

30 DEFUSR=&HD800 : DEFUSR1=¢HD806 : DEFUSR2=&HD803

40 FOR I=&HD800 TO &HDSTF

50 READ A$:POKE I,VAL("&H"+A$) :NEXT

100 PRINT

110 PRINT"1) PCM BEEP &« b "

120 PRINT"2) PCM BEEP )t v R

130 PRINT"3) PCM DATA %4 4"

140 PRINT"4) PCM DATA w27 % "

150 PRINT"5) PCM DATA LOAD"

160 PRINT"6) PCM DATA SAVE"

170 PRINT"O) END"

180 PRINT" ....HIT 0-6 KEY=";

190 A$=INPUT$(1) : I=ASC(A$)-ASC("0")+1

200 IF I>0 AND I<8 THEN ELSE190

210 ON I GOTO 230,240,310,220,340,390,430

220 PRINTCHR$(7);:GOTO 190

230 GOSUB 470:END

240 GOSUB 470:I=USR1(0) : I=USR(0)

250 PRINT"PCM BEEP 7 WA wa bWl F¥<ZX, "

260 PRINT"DOS =%/~ D0S2 7 w7477 k%, &7+ 7 X PCM BEEP 7 )
ST R e i (el

270 PRINT"PCM BEEP / &—#% »~ ~— 3 1(4100H # 5 60FFH) = 7))
—?Xo "

280 PRINT"CLEAR #f L4 5 BOOOH f ¥Ya™7 = £ty F4 VYT% %
P TP/ CALL MEMINT T T X BN P PRGN T/ X
A VA ORI T N EPR R R 2. &
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290 PRINT"}#4. BEEP X4 L4 7 37 Z)L k% »» PRINT CHR$(7
) F et = T R

300 END

310 GOSUB 470:POKE &HFDA4,&HC9

320 PRINT"PCM BEEP 7 Yty b =y %, "

330 GOTO 100

340 GOSUB 470

350 PRINTM'PCM B2 % 7 NP AR, (HIT ANY KEY!)";
360 A$=INPUT$(1) :PRINT:_PCMREC(Q@&HBOO0O ,&HCFFF,0) : I=USR(0)
370 PRINTAE 7 Alscaa ) g7 e A -

380 GOTO 100

390 GOSUB 470

400 PRINT"PCM 7'— % LOAD"

410 INPUT" FILE NAME(8 € 2)=";A$

420 BLOAD A$+".PCM":I=USR(0):GOTO 100

430 GOSUB 470

440 PRINT"PCM 7°— % SAVE"

450 INPUT" FILE NAME(8 & 2)=";A$

460 I=USR2(0):BSAVE A$+".PCM",&HB00O,&HCFFF:GOTO 100
470 PRINT CHR$(I+47):PRINT:PRINT:RETURN

480 DATA C3,4D,D8,C3,5F,D8,CD,6D

490 DATA D8,3A,42,F3,32,2A,D8,21

500 DATA 2E,D8,11,00,40,01,00,01

510 DATA ED,BO,CD,76,D8,21,29,D8

520 DATA 11,A4,FD,01,05,00,ED,BO

530 DATA C9,F7,00,00,40,C9,FE,07

540 DATA €0,01,00,20,21,00,41,3E

550 DATA 03,D3,A5,F3,DB,A4,D6,01

560 DATA 38,FA,7E,D3,A4,23,0B,79

570 DATA BO,20,F1,FB,C9,CD,6D,D8

580 DATA 21,00,B0,11,00,41,01,00

590 DATA 20,ED,BO0,CD,76,D8,C9,CD

600 DATA 6D,D8,21,00,41,11,00,B0

610 DATA 01,00,20,18,EC,3A,42,F3

620 DATA 21,00,40,C3,24,00,34,C1

630 DATA FC,21,00,40,C3,24,00,00

1.3.4 LE#iR--7>BTPCM % !

2 VETPCM 2 B4, F-o L VBWDHBIOS 215 Kk, 7Y~
ZU— bR, PUF—LRULGEDFREIZ. BASIC Db D LI2IFF L %o THIEIR
A2 D 9

SCTREBREL WS DT, SHBIOS 2fbTic, PCM :2#&&FL 2
BELE:bDERSGTRE L LB T 2,

BIOS #2588 H> 7)) v 71— bid 15.75 F o~ 7875 X BT,
5.25 ¥ o~JLY, 3.9375 X u~NL YD 4FEH L »ERL W, 63524 7rBIlLic
HHEDLEAT LI —2E-Twdld, 4BEUEDY T v 7V — b 2 RE
TELXVWDE, THOAT P —%, 3911 2L 7uPpl L ITENREINS, Y AT
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LA 2—TRERY LN ITRANT IS 05 Ll

FFE, FEFET S F7LDENHELLHHLL S, HL VP22 —(2i3 PCM 57—
FEBWTHAATY) —DRET FLR%2, BCLYRZ—ZIIFETETFT—F DK
3%, TNTHURELTE <, TLGE LIRS — Tl ¥ ZFdadd it maCnl
AT EFDT A PEANLIDDP, BERET S, 16 T, 7207211575 Fo~)l
VITHET 50 7%,

BETa 770139 bRIL, HL Vv Y22 —I2H4T 5 PCM ¥ — 2 DEHET F
VX $BE P A Hic B TR d S &£ L CE A g-sicry sl sy
v MERERETUZV W,

PCM &&E7 a7/ 7.0 X FD@HIZ,

OEDH, 70H
E WG bDhidbihE. i
IN (HL), (C)

EVIMENDT L, CLYRZ—DER— b 2LEZHA. T0LE 75 775FICKE
3425, R800 M HDMAZ,
TRI7I7LDFEHEIILIDN. LIPS E-TAL), EVIRI—DEZEZ
L5 T, BEWRLWSHICBILLTERLD 3337,

)X+ 1.6 (PCMREC.MAC)

PMDAC  EQU OA4H
PMCNT  EQU OA4H
PMCNTL EQU OASH
PMSTAT EQU OASH

SYSTML EQU OE6H ; system timer port
REC:

LD A,00001100B

ouT (PMCNTL) ,A ; A/D MODE

DI

XOR A

ouT (SYSTML) ,A ; reset timer
REC1:

IN A, (SYSTML)

CP E

JR C,REC1 ; wait

XOR A

ouT (SYSTML) ,A ; reset timer

PUSH BC
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RECADO:

RECAD1:

RECAD2:

RECAD3:

RECAD4:

RECADS5:

RECAD6:

LD
ouT
LD
LD

ouT
DEFB
JP
AND

OR

ouT
DEFB
JP
AND

OR

ouT
DEFB
JP
AND

OR

ouT
DEFB
JP
AND

OR

ouT
DEFB
JB
AND

OR
ouT
DEFB
JP
AND
OR
ouT
DEFB
JP
AND
OR

0uT

A,00011100B
(PMCNTL) ,A
A,80H
C,PMSTAT

(PMDAC) ,A
OEDH, 70H
M,RECADO
01111111B

01000000B

(PMDAC) ,A
OEDH, 70H
M,RECAD1
10111111B

00100000B

(PMDAC) ,A
OEDH, 70H
M,RECAD2
11011111B

00010000B

(PMDAC) ,A
OEDH, 70H
M,RECAD3
11101111B

00001000B

(PMDAC) ,A
OEDH, 70H
M,RECAD4
11110111B

00000100B
(PMDAC) ,A
OEDH, 70H
M,RECADS
11111011B
00000010B
(PMDAC) ,A
OEDH, 70H
M,RECAD6
11111101B
00000001B

(PMDAC) ,A

; DATA HOLD

; BIT CONVERT
; IN (HL), (C)
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RECADT:

DEFB OEDH,70H

JP.
AND

OR

LD
LD
ouT

BUP
INC
DEC
LD
OR
JR

LD
0uT
EI
RET

END

M,RECAD7
11111110B

00000000B

(HL) ,A
A,00001100B
(PMCNTL) ,A

BC

HL

BC

A,C

B
NZ,REC1

A,00000011B
(PMCNTL) ,A

; end of data 7
; next data

;D/A MODE

)X b 1.7 (PCMPLAY.MAC)

PMDAC
PMCNT
PMCNTL
PMSTAT
SYSTML

PLAY:

PLAY1:

EQU OA4H
EQU OA4H
EQU OA5H
EQU OA5H
EQU OE6H

LD
ouT
DI
XO0R
0uUT

IN
CP
JR
XOR
ouT

LD
ouT
INC
DEC
LD
OR
JR

A,00000011B
(PMCNTL) ,A

A
(SYSTML) ,A

A, (SYSTML)
E

C,PLAY1

A
(SYSTML) ,A

A, (HL)
(PMDAC) , A
HL

BC

A,C

B
NZ,PLAY1

; system timier port

; D/A MODE

; reset timer

; wait

; reset timer

; play 1 byte

; end of data 7
; next data




77—DREEICHE->TWVW3,
MUTE : $ a—54 748
SAFLEHOEERAEFT ICLE
), FZIEL TS

0: FEEHAF7 (VY ME)

1. 5FEHAF

FILT : > 7 k—L FEIBADE
S DR
A/DECH T kR—L FRIEBICA
HhT3ER%E, 7409 —DHAES
2T%3h, REESICTINEERT
3, 0 TEHEES,. 1 T74 09 —H
HESZIChB, VY FEEO.
SEL : 7 4 L9 — ANESDER
A=A 74 NF—ICANTBESE,
D/A ari—9—DHAESICTS
M RA2F7TOHRAESICT S
5&RT3,0TD/Aavi"—9—1H
HES, 1 T21 27 THAESS.

1.3 PCM [RR X 1) X ) {f %k 45
EI
RET
END
# 1.4: PCM H® I/O F— b
[ & [ Bit7 | Bit6 | Bits | Bitd4 | Bit3 | Bit2 [ Bitl | Bit0 |
0A5H Write | 0 0 0 SMPL | SEL | FILT | MUTE | ADDA
0A5H Read | COMP | 0 0 SMPL | SEL | FILT | MUTE | BUFF
0A4H Write | DA7 DA6 | DARY DAZ [ DA3 | DA?2 | DAl DAO
0A4H Read | 0 0 0 0 0 0 ¢l EHiy
e ADDA (BUFF): /8y 77—%—F e SMPL : #> 7k —IL FES
D/A AvR—9—DHEAEEBET ANEESEHLTLTEH, K= F
3, D/ABRO(FTN 3y 77—). T3 EERT 3,
A/DBR 1(>>» T3y T77—) 12 0: 47 (Ut B
L&, b, VY PRI Ty 1:5k—NF

COMP : ay/3L—9—DHHES
HrINFr—LFOHEDESE D/A
ALN—F—DHNES L &HEBT 3,
0:D/AHEB>H L TFr—LFHHA
1:D/AHA<HTEHE—ILFHAN

DA7~DAO : D/AWHAhT—%
PCM F—9 4548473 &2, B
BEIhEF—95-ZICHATBZL
T. PCME&2B4ET3ehTES,
F—IDHREFT TV a—b"M4F
)—T, 12750 LRILIZHY T 3,
CT1, CTO: Ayv9—5—9%
63.5 7 4 2aMtchI TPy 7
ahd, D/ABICERAY Py T
ICE#IL. 0OA4H HHIZEHIN/-FT—
&Y ELEHEN B, $/-0A4H
F—965BEALEHI 912
')7—éh6o









48 F2% SLOT

INEIZ, MSX =47V~ 19894 2 A5, 1989 4 3 A 57 “MSX2+7
7 =ANERK” L, 199011 A%D “T7=4N T+ ) R DEE
HEPRELZLDDTH B,

2.1 XAy boTHE

MSXicA—F)w Pty bTEHORIT“I—F)w PRy b, TLX
Oy FHERTEDIZ. MSXDAEY) —2EHTIMETLH S, THETIE, d-
CLEETHRLY Aoy F 2T LE,

211 CPUEEXAEY—=QBEIDODRHI>TDHDD

AVEL—F—ZHBRIT R DEELBRL 725, “CPU” L AE) —,
CPU & (3 “hRMNIBERE (Central Prosessing Unit)” OBEFRT, 2 Ea—2% —
LEZEHLABEZOLHIEEDI L, —FH A€ —Lid, CPUNRIFHRERL
LAERRD L) LEBEET

A2 —HBHOERIZI. BFDO L 1 2AAbLE “2HEH” TEDLE
N2 LiZM-THDEBY, CO2H#ED 1% “Ewy b (bit)” . 8#f7% “/SA |
(byte)” L \2 5, Fio, 77 FL VR DHRLET, 2HEKEZNT TEILT S
EHTEHZL L >TLEINT, 4EY bD2HEHE 0~9 & A~NF OXFTEDLT
“16 EH” L L flibL S,

CHIIERZ T WTIRELVWOIETE, 2y Ea—g—ottRTiE. “F0 (K)” &
V) BALA 1000 f5TId %< 1024 52 ERT 5, 2L 2iE, 64X Xf tOxXE
) — i, 64x1024 = 6553654 bDAE) —DZ X, L. 65536 x8 = 524288
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ZRo R RV REIAm K FE®HIS, “Zay PV E
2 3 AY EWI HiEEES 448

///” \\\\ D64F0/5S PDAE —
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7xz—ZADROM, ==Y 2L 3444 RAMICEINEZ L5 (K23 S8),



52 # 25 SLOT

X 2.3: MSX D 2wy MMEK (£ 2)

CPU#»%5 Zuyh0 Z2wyhb30 2Byl 3-1
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MSX2+FFICEEYV 7 PRCHFABRINZIBEICE, ZDLH XAy
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779800 [ [BiHI] T, BARZ LV Z bo=7 2 (Eif 03-3486-4181) » H
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DEERET UL L v, BI)RAIIES NS,

CALLF o030 #it:
BHrORTy Mk BFTN—F  ERUMT,

UFn7ar5an0k5 iz, “RST 30H” 4 iciI TRy b BSLE
WETBSSLCEERATE S,
RST 30H
DB Aoy &%
DW  Fith
MRS HIFIC L B
X, IY, EVYRY—
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LoEHmIbhbnEw ) HEbH D,
UXF2J@\:ﬂ%@vx?A7—7IUT#6%NtXDvF%ﬁ%\b#
0¢T<§%T67u7?Aﬁo&Em;of%mﬁéof<5#%‘a%@mmx
T RUT Adodn
%21K%ﬁbtuﬂt§‘707?A@&KEOVX?A7—7IUTﬁ%6
Y. 3 MSX2 77 =AY R7w2? R ERRBTIELY, b, I
%@yxiA7—71U7u\t(m%ﬁéhé%ﬁ%%wf‘7707—9377
nf?Aﬁ%%%ifuwH&woX%U—ﬁXELT%LiﬁnKyX%AV—
71U7%ﬁ57U77Aﬁ%6HE‘E&%%&<Té%t&@?&%bi%

23l AT FEEMER YA F LR AN T

[ &% [ & | Rk o
RAMADO | F341H | <—Y 0D RM D Zu v M &S (1) - T
RAMADL | F342H | *— Y 1 DRAM DA B vy F &S (1)

RAMAD2 | F343H | *—Y 2DRAMD AW v FES (1)

RAMAD3 | F344H | R— Y 3 DRAM DR T v &5 (1)

MASTER | F348H | F 74 7 ADA v r—F=z—AnAuy L ES (1)
EXBRSA | FAF8H | 77 ROMD 2 1 » b &% (MSX1 43:0)

FCCiH | A { v ROMD A1 v b &%

EXPTBL | FCC2H | Am v F 1 ARSI LT Wa P e D (2)

FCC3H | Rm v b RSN C AR E ) » (2)

FCC4H | Rua v b BERNLC 52 ) » (2)

D) 74 270 b HHEDAHEN.

(2) FEINTWILIE80H, £ 5 T3 o,

225 YAFLT—ITNTER>THAS

MSX2 FiD7 —24Y 7 DRI, MSX2+ C#h (¥ SCREEN 12 D% A FIViE
HEERTDHEI LLOVD D, gede m Pl e bl s VDEEL &)




62 $2% SLOT

ET5L BB =X 9=V 2BRTETRI7LHE5; AL AN
g2 720, 7’07 T Ahin— FORBESCHER 22 HE2BNT 5.

T UTFARIDHIDEGIH” 2FAXNS72HI213, FFATH BHONEZF L.
L L COH THNIIT 4 A7 5% K, FDRPOMETHNET 4 R 75D 5.

“MSX DIEEE” 2#N2572HI12i3., #4 > ROM ? 2DH B 25T, 0% 512
MSX1. 1% 5IFMSX2, 27 &1 MSX2+. #L T 3% 5if turbo R &5 bit.

—f% 2. 2BH F#h & 2CH FHOHNRIZ 07517, “BHA~DBHEAICES AL
MSX” T, ¥—R—FLRELSOBHELERDLTEE VAT S, BHEY 7
P2 PERERBAZTTRICTIUI WO T, BEO—EIIERT S,

CNRFRICLBIFE, MSX ¥ aviia—oy,¥ziille, VEX PO, L
KD 72— b lIC QLB INTW3, 2, BEOBRE T, FKiS
ZECEAIN, BECRITOLNTWE LY, BAL VA VI —F v aFNie=
S e

T, “EF+ RAM BE” ##~5I2(3. FAFCH &% #, Ev F22EY
FLOfEAS, 00 7% 51X 16 F o84 b, 01251364 %84 b, 104 5(F128 *
a4 b2, SREADE Y FZRODBEMIZHELNTWE LI ZDTERL L.
RDOR=VDNRAPNDLIITCAND6” TEw F22Ey P 1DEZIMYHL, £
iz 2 TENRITV Y,

CHNZITIE, BFITELT 45K BIOS” nFELFANTWS, i3, &
7L, FMFE, BFHEL w2, TV avn—Fo T 25T
DIERE?S, FB20H BHOE » + 0 DNZEH1 T, FFCAH FHDWNEH COH T4
U, iS00k BIOSHEEXH S L2k b, 200MITH 2T 5I1213.,
BHL~L P EBEOTR I LPREILL DT, AR SR, Fhh s, Thidft
BEICREINTWEWDEIT Y, FFCBH & N%T. #13E BIOS MaE 235 -
Twa7ar7s5anzoy hESL LW,

B, BRIROLNTWEWEY b, 22220y P BREZ2ELTIHD, By
FedbEy P4 Xicid. MPEZAZN TV EIRbR LW, 22T, “AND”
EHoT, ZORNBEZERLTWEZ LA b0k,

MELELEHILPITE, REZRLA—H—D=23 ThHh-oTH. HfEIcL-T
20y MERPRLBI LD L, b, BADFK-Twa= v TRLAH L
2, RZ25D=2LTHRLTAL I, ZCD?L Y TTRAILT, TORREZR
KLTABEBLLAWE,



22 2oy b EZ ICHR

J X b 2.1 (WHO_AM_L.BAS)

100 ’ Analizing slot structure of MSX

110 ’ by nao-i on 9. Jan. 1989

120 CLEAR : DEFINT A-Z : CLS

130 VE = PEEK(&H2D) : ’ Version No. of BASIC

140 IF VE=0 THEN PRINT "I am MSX1"

150 IF VE=1 THEN PRINT "I am MSX2"

160 IF VE=2 THEN PRINT "I am MSX2+"

165 IF VE=3 THEN PRINT "I am MSX turbo R"

170 IF VE>3 THEN PRINT "Who am I ?"

180 VR = (PEEK(&HFAFC) AND 6) ¥ 2 : ’ size of VRAM
190 IF VR=0 THEN PRINT "VRAM 16KB"

200 IF VR=1 THEN PRINT "VRAM 64KB"

210 IF VR>1 THEN PRINT "VRAM 128KB"

220 MR = PEEK(&HFC49) : ’ size of main RAM

230 IF MR >= &HEO THEN PRINT "RAM 8KB"

240 IF MR < &HEO AND MR >= &HCO THEN PRINT "RAM 16KB"
250 IF MR < &HCO THEN PRINT "RAM >= 32KB"

260 FOR SS = 0 TO 3 : ’EXPTBL

270 PRINT USING "Slot # is "; SS;

280 FF = PEEK(&HFCC1 + SS) AND 128

290 IF FF THEN PRINT "expanded slot" ELSE PRINT "primary slot"
300 NEXT SS

310 PRINT

320 SS = PEEK(&HFCC1) : PRINT "Main ROM is in "; : GOSUB 530
330 SS = PEEK(&HFAF8) : PRINT "Sub ROM is in "; : GOSUB 530
340 IF PEEK(&HFFA7) <> &HC9 THEN 360

350 PRINT "I have no disk." : GOTO 450

360 PRINT "I have disk(s)."

370 SS = PEEK(&HF348) : PRINT "FDC ROM is in "; : GOSUB 530

380 SS = PEEK(&HF341) : PRINT "PO RAM is in "; : GOSUB 530

390 SS = PEEK(&HF342) : PRINT "P1 RAM is in "; : GOSUB 530

400 SS = PEEK(&HF343) : PRINT "P2 RAM is in "; : GOSUB 530

410 SS = PEEK(&HF344) : PRINT "P3 RAM is in "; : GOSUB 530

420 PRINT "Bottom address of disk work area is ";
430 PRINT RIGHTS("00"+HEX$ (PEEK (&HFC4B)),2);

440 PRINT RIGHTS("00"+HEX$ (PEEK (&HFC44)),2)

450 ’ detectiong extended BIOS

460 IF (PEEX(&HFB20) AND 1) = O THEN GOTO 520
470 IF PEEX(&HFFCB) = &HC9 THEN GOTO 520

480 PRINT : PRINT "I have extended BIOS."

490 SS = PEEK(&HFFCB)

500 PRINT "ROM of the extended BIOS may be in "
510 GOSUB 530

520 END

530 ’ displaying slot number

540 PRINT USING "primary slot #"; SS AND 3;

550 IF (SS AND 128) = O THEN 570

560 PRINT USING " extended slot #"; (SS AND 12) ¥ 4;
570 PRINT : RETURN
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2.2.6 MSX24+D/N\—F 78

MSX2+i2it, N—F7 2 T OMPWIRBEIMZ b, £22 08 "_
2. HLHREE S ILEME N2 1/0 K-+ 72,

# 2.2: MSX2+0 I/O R—}

[ 1/0 &t | GBS i
7CH AENE FM &5
7DH RN FM &7

DAH % 2 /K#EHE T ROM ThrF L ARIFEEBI-EE
DBH | 2 /KERT ROM | jynanpso, L. EEOT 2
F4H o il 54T, I/O £—F 2 ESED
F5H T4 ZARX=T) | 2 BIOS #fE5 @3 5°& L.

-

7CH % & 7DH Fihid, AEKICHES W FM FEZ2BET 220010
Fo ShEiZBY, APy PTHIBRINE P 1 7D FM FiRiZ (5RE
ENBLL), 2FV =y 20D “FM-PAC” LRI 1/O £— F 5.

FM HFiEFAEICHBEINT W E3HE ) »2fERL720I1213, ERD s b v
T. 4018H Fiti#» & 401FH B ¥ T2 AL, £DWNZEH “APRLOPLL” =4+ &
FHE—FHTNE, ZHXvy MCFM HFEZ2HEHT 5707740 ROME#58.
AKIC FM FEAHEE TS L b7, =

—%. FM&EA— ) v POBEAITIE. 4018H Biid & DNZEH “PAC2OPLL”
NES i, BEOEEEELT AXTFE “OPLL” W5 XFICh 3 L5725 N

“MSX-Write” —EDEF L4 — b ) v VITid, BWNA=2—T “BASIC &
BRE, Yy FERLEIIEMSX DS A BT EDNS LOHBHE. S8
3. V7 b 2T ORBOEAET. 4 ROM DO FH~T 7 LT, I+
FERIL &) RREEILTWERN LTS,

LFiE, 0 BHADY » T EAR YD) £y b 2HERCXANT 2 HEFTF -2
DT, V7 b2 TOBMEIRE DI Ehho72, 20D MSX2+2 512, 1O

R—PFDFAH FHIC) £y POREZFARD 2dODNN—F = THEMES . &= L
2L, ERIZIE. KD LS ITMSX2+D A £ » ROM IcBin&7- BIOS #&5.
e
CALL 17AH "
OR  80OH -';
CALL 17DH ¥
Jp 20 f

VIALRR IS I S N2 ROM 71— ) » 2D 7 v 75 Al
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CALL 17AH

2477% 9, FLT. AVVYRI—DEY FTH 0L bIEARYD) £y b 1 %6
Ty 70T, BRI INIZ LAbRrD L) b

2.2.7 FREBHCTNAIX4X—=T N

HWFEROM 2 L T2 MSX ICHEEROM A — b ) v VR HHR T2 &, BFH
ELLERINLWIEFTTEL, N—F72THERL THET 2Ry H 5,
NEF ¢ H ) pitzHEdS, 1/O F— + o F5H B THIES LD “T/3f X4 A —
Tl kvan LB,

X 2.7 IcEHLNTWENA—FT7 =TI, Yy PRI Z2 LG ) BES T W 5,
ZLT. IJ/JOKR—FOFSHBMND 154 F BEY b) DEZEEZALI LT, 112
rolBy FsisT 2@ N— F7 2 785, NRRERINLGDITE, ChbD
mEiE. Yy 223V 70V 7T 2TIRE->T, A4~ ROM D 0 Fits
C7u I LANEFHEBRLIL) DHETHINIIT RS,

MSX2 Tl. I/O F— b » F5H FHic 0 2 FERAAZH A, BRicEKEINTW
2A—F 2T 2YNBETHE D DD, MEFIN T Loz, TDI2H “MSX-

2.7: T4 XA X =T

br be bs bs bs bz by bo

L g 1 /k#es5 ROM
L4 2 /k#epis ROM
MSX-AUDIO

33 AV 1 (1)

MSX A > % —7z—2Z (2)
RS-232C(3)

74 ket
fRERT

I/O #—t @ F5H HFH#IZX V). EEABD/NN—F Iz 7 2FHICT 3 HED
T3P 4ERT 5 (1 AMEATNAE Y b CHBT 3/ — FOxPHED)
(1) 1/O #— b ® FTH B THE S h 3 R—S— 1 > K — XBEER o
(2) HHBLH BN ERALEIATUARL,

(3) EF L ICERBIERE L




66 F 2% SLOT

Write” 7Zc ¥ %, ROM ? 0 FHi~Y » > 7 LT BIOS 2HEMMULL LS 55 &,
REFEIBI L DD oeblF?S,

FNHFMSX24+2 513, 0 2FEZADIE, AEN—FT7z2THENXZI» L8 ) EES
nakyi—3ni, cnick), I/JOKR—1+» F4H F & F5H Fu2iEHL
TMSX2+HDEARY 7 b 2T 2{E5 2 LT, iR LEHEEY. WEETULE
iCE bl
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2.3 MSX trubo R®OXnovw PR

ST, FiLSREREEINS, MSX turbo R D20y MEBICOWTHHT 5,
BETNEL, CCICET, RHENI LT, Avy PRSI LN, C
i, ZALLBBBENC L LD,

2.3.1 2uwlcxny FERIH—SNTE

2.8 7%, turbo RMD 21w MERK7S, CPU oE#EfbickivcLl, 77V 7y —v 3
LTS ADEARR TNy TRESICT A72IC, 2v vy MERITHH—I N,

CHORTIE, 2By 301264 FX N4 FORAMAH 5 L9 ICRRZBITE, £
BRZI3A ) —2wo—% L BLT, 256 ¥4 b A4 » RAM 2R INT
Wb, 2N H64FaAS b EBZSESIE. HAFEMSX-DOS2DT7—72 )T
RLRAM T4 27, XODETHMT 2 “DRAM £— F” e Xz, @BE LIS,
Tb. TV —ar7nZS5 bk BIOS #ffi- Ty /¥ —2YI 0 &2, C
N5 RAM 29 2 & b ATREZS,

72 20y F3 20—V 11213 DOSHYRATLROMPBIRSH LN TWD, &
WwoTdh, S2I2id 16 ¥ ms¥4 F ® DOS1(MSX-DOS) » ROM &, 48 ¥ u/34
b DOS2 » ROM & N T W T, HERIBLTHBNICO NV EZ LD &)
25T V5,

wHe(L I NS DR Ty MEROBRADFIEIZ, DOS D7 07 F LXEED Tk
TH7ROM %4 v 2 —2uy ha—LTEBZ L L, DOSDE N AARET 07
SLEENBHICENTL IV LE, EOMPHATRALLEIEAEH DTN
Y. #ESN22 oy b 012 RAM £ 47 ROM »*% - 7235413, MSX-DOS N A
vH—2ny ha— LRk, SN AARRBET 0T Z LALRET BREENDH ST,
LA L turbo R Tld. #ES 22 oy k 3ICRAM L4 7 ROM P H 50T, Z
D& LHEIHES 6% Wb, :

$7-. OPLL F5A4/,s—, 2% ) FM-BIOS ®» ROM {3, %63 Ry  0-2
CEREINT WS, 20720 turboREHY 7 b7 2713, FM-BIOS #*% % X1y
FEBETFIEEAKL THV N,

CDEP, Ray MERIH—I NI LIk 2RI EORFREFHE LT, “aF3
DIEA—F) v BhIFbNb, SHIFRAey P LIZI0EA—F)y P2, R
Oy k22 —2A—b )y VEty b LTHEIREXEH-2LDT, —ED MSX1
r MSX2 =y v CREEL LD 72, &2 A5, MSX2+<& turbo R Tid, MR
Oy 2528y FlLE2RROLNZDT, &5 LKL Turs40, I
DPOMEICERTE S &) LREIEST2bIF,




68 E23% SLOT
2.8: MSX turbo R ® Z2 & v +HERK

Zavy b 0-0 Zuay b 0-1 Zay |k 0-2 Zuay b 0-3
000CH
~—0
4000H
~—1
8000H
~— 2
COOOH
~—3
FFFFH

Zmy b1 Zavy b2 sl O CoNPiy
0000H —UhBEELEZOY MER S,
=B turbo R T Z N & 5 (CHE#EAL
i &ht, (E1) DAL RAM

EVHIBRIICE, XEY ="y
g il N—FFE->T 256 FO0/51 b D
8000H RAM »'Efidh 3, (i£2) D
i #4 (@ MSX-DOS1(16 1
"4 b)) &, MSX-DOS2(48

COOOH £0/54 b)) DaFDh, REE
~—3 L TEBMICYYVEASQ
FFFFH 3;5‘:&91\'\50

Ay }F30 Rwvyhb31l RXvyhb32 Zpyl 33
0000H
~—0
4000H
I\Q_F} 1 -
8000H
~— 2
COOOH
~— 3

EFEEH
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FRVT7ET2TATRICESTIE, 20y MERSH—I N0, BED
2y MERTRET I NTICHKEINDG Z LD DN, HROFIFR LWL B,
V7 b 2T R EBIEL LTS, CPUDE#ILRS RAM ARSI EEINZ L
Iy, Ry MEROH—DIT) HIEEHITT7 Vv L DIZ, turbo R Jiik !
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2 F3FE BT BASIC

CDEIZ, MSX /Y 1989 4 A5 D “MSX2+7 7 =77 VR
DIEBFLHRELCLDTH 5,

3.1 &3 BASIC %R

MSX2+ LI~ 3 > % DOS2 DR RNV L D13, BWFHIERT (Ao &,
BASIC D70 75 ADXFHR 7 7ANBICH, BFEEMH) I LHTED, JNE
Tl2. ZDEF BASIC D#REZ LV K— T 5,

3.1.1 &= BASIC (chEBEEHN—FDzx7

¥ 3 L7 b BASIC #2272 £ 3. ok bEARNZLNIZ, MSX2+%
turbo R AfkA. DOS2 #— b+ ) v V225252 L, ¥EB5ICH, B¥ BASICH
ROM A5 AR 2 LT\ B 077, MEEH COMZENE 13, MSX24-% turbo R Tl
SCREEN 10~12 ® H3REIE— F 22 52 & &, AFICET ROM »HEI LT
Wb &ty

SRR, b ro EHEHE LTEABLRZVWOY, VY =—2hFREINT
2HAZES—FY) vV “HBI-J1” , 5 BASIC L EF ROM 2B L TV 5D
T. TTIEFE-TWS MSX2 2EFXRICT 5 EHTE S,

DOS2 ¥ MSX2+. turbo R i2i3, “HMEFTHR” OEErH 5, N3 “TA”
2 CJISa—F” 2E-T, I XFTOEFZHRETH LN, THINTRRWX
2 ANT2OLEAMELNT, “MSX-JE” &) “EXHER” MEZEMTS
2, EZIE“EEIRVWBTAERTY L) FREOXESE, —EIC “4HIZ
BWERATT LW EFPLRELY XL T N0 EXEER, FH7—
Fai ¥ LN TWwWEDE, RILHERDLDLND,

%312, 2ZOMSXJE 2HEL—F72T70—%K, AMECHBEINTS
b, 20T CHEXEERMEAEEZEIZ L. ) ThFEA— ) v VRER
FHIZVw W, 2EEELTIZLVWolE, MSX-JE W= BASIC A8 Tl37%
Sk, i ®icb BN LI I, MSX24% turbo R, DOS2 % & L ilAaAbE S
LT, EXEHEREY K- LEF BASIC L 5 L) % 5D7

MSX-JE I 13BN D B, T2 L LT “DAL” L) PREEZEHRL T, “B
L Y L YL 0 SEROBMSERINLLT B, JORRL HE %
Bl RICFILHERZERLIS LA E I ‘B »ELIEMCLLI LY
5 HLA, BALE S MEBEBNBERIEMA LA > Tn DT, HIIH) 1ZLE
EEHCA > TERDBERD L { K B bIFE, £3.1 D “SRAM” OEA D “H”
YhoTwabnid, BEXY->THREIRL AT — 2T, ZO¥BRER



3.1 #5 BASIC % fi#i]

% 3.1: MSX-JE @ —F7=7T—K

| A= B a4 [ %% ROM [ SRAM |
s s s v S ERSEATTS T MSX turbo R B, A
N+ =y 27 | FS-A1WSX MSX2+ ey f
NFY =y 7 | FS-A1WX MSX2+ =2 "
~FY=y7 | FS-SR021 A—FV Y1) T2 A
NFY =y 7 | FS-4600F MSX2 A
NFV=v 7 | FS-PW1 T 7 —(2) "
Y =— HB-F1XV MSX2+ 150 H
v =— HB-F1XDJ MSX2+ e "
V== HBI-J1 A—F) v 1D A
Foa— PHC-77 MSX2 4
HAL #f%fr | HALNOTE A=) Z(8) 12 A
TRx— MSX-Write H—FY w3 i
TRAX— MSX-Write I | #—F 1) v ¥ =9 5

E¥ ROMOEH R, 1. ¥ 2 KEEF ROM OFH, SRAM“H”
k., BEEY->THREIRIHD, (1) ALWX O7—Fa%kh—+}
)y, (2) A—FY vt BRATY 9 —-DEY b (8) A=t Uy
SETF1R2ICL5HAOS,

2T LI -2TWw 5,

3.1.2 MSX-JEXhHAVZroxz7ElR

MSX-JE (3727207 — F 7 vt v —=455k BASIC Tl3Z%e <, WAWAHLT T
N4 — gy bilAAbe T, EXHEROBEEZEZ L L) ICL->TWD, BY
ROM <o3# X Hi & #EFE» ROM 7% ¥ 3 i@l » T, MSX-JE Hi$Z 2K D
V7 2 THAEETAI LR Lo TLBENZDI,

Ty —arh MSX-JE 28T 2 HIERIAKRETEDLNTWEDT,
“MSX-JE #i” L ERENTWEY 77 2Tid, EDMSX-JE &L THH#MAAD
¥oNd Lkt hoTnd, 2222L, 31 DHALNOTER., —F Uy y
ZF LT 4 R DMALDLET “HALOS” L W) HHOS 25 LHITh->Tw5
HT. HALOS FITZ\WwWY 7 b7 =2 T L DMAADLEICIIFHIRY D 5,

3.1.3 EFFSA 13 —DBFRELZMEBRT S

MSX IR 6T, 2 v Ea—2—0NMTEFERDLTHIEEZ, WHRICBMAL TS
o TTHFEHNIAFIEL N4 F BEY b)) DETERDbEDITNE, BFEED
F751213 254 F OSSR EICL 5, JIS(AATERE) Tk, XD &) TRT




74 F 33 Ty BASIC

225 FOFFETRDLLTWS,

oo 3021H(55 1 7kHE)
Wi+ AF53H(4 1 7k#)
= W, 5021H (5 2 7k#E)
- T3TEH(5 2 7k#E)

L2L, 2 “JIS aA—F” [Tid, RFELEFHIRI S LLEIFEHEICL L L)
MErH b, F2T. JIST—F22 Ea—F—pRBLR2TWES TR
“Z P JIS A= F1 3, MSX 28U B ANN—YVFNnaFa—9—-THbIT
Wb, —HTCIE M 2AY 7 bREIA=F? LIMFEINTW2ITE, Zhizdh
BIRDHBANZTFEZTBI ),

WIS LS 7 FIIS 2— Fid, EXFRHIELNLY 7 72T %2, 20F
F. HLVEILTHLLEET, BARETHZELTHEL 3 &) ITREFS NN 2%
HpEa— R, 16 EN P2 gl TS & Y PILTCHEBRN L= R BE SORT A
D MS-DOS R, 0S-9 L W B FEENDARL —FT 4 Y 7LV AT AIZH, ¥ 7 b
JISEFa—FIELNT WS, X056, B 23 Ea—9—BTXE774 40
PAHMmGLELH, TEBHEWH DI,

ECAHT, BFA—FREZEATWE L, BFERRFHIRL->TWBZ EIZRY K,
RELZ BT H72DI12, 23 FOBEFI—FTELINIEFREFLEEHBIHL
T4“@AXFE”, TNICHL, 1 FOXFI—FTEDLININFR “LHXF”
PR, MBEZRANTEILICT B, L 213, ¥ALFD “ABCD” L 2HAXFED
“ABCD” 3. o722 XFLLTHRDLNIPLERL LI,

FNTIE, WEWIABEICASLZF, MSX2+ & turbo R, DOS2 D#E = A H, 1 #kkE
3 “HWPFFM/8=" LI TWB, Thid, BASICR DOS IZBRLHT, 24D
T7V 5= ar7aZZL00MHATEL L) IXL>Twb NI

X3.1I2HbDN, BFFIFAN—DBNERE, EXB->THMATIE, FT%—
R—=FPOLANINEAD D $7213 “a—2F" 2HAT (HIFL T). Eil
ICERT B, KRICMSX-JE 2IFUH L, D624 2T (£AXT) ICEHR, &%
2. BRSNBFOT— Kb, BASIC 27213 DOS # 5L T, 77U —v =
SRS o LIEEBHBE B bl

hERHEIC, TV r—va 7o 77 A0EHEICXF2ERNT 25413, B
FaA—FR2EFF I N—ZA NI DTS,

CHBFEFRFAN—, TV r—var7FarIasick>Tii. BASIC O&#4
% BIOS 2—)v, BDOS 2=V (DOS D70 75 ap AN #24T7% 5 729, BIOS
IZ7HERE) 7 XIS, EFAMNRELEBMI N2 S ICRZ 3750, LKk, T7




3.1 7 BASIC % 4T

75

3.1 HF KA N—DEERE

TN —a v DRR

| Fe— e

& ERP DT
B «— BASIC TN ER Y
EFFIA 8- DOS e 7077 A
gl i | | BRENL BASICO 4
o—-vF | | &F BIOS 2 — )V
BDOS 7 — )V
MSX-JE TEFIMELD

Var—3ary7ars B89 MSX-JE DHEXRELL S TILI LY, By F
54 NR—DKRELFIRI,

3.1.4 JE M/ —F&V 7 b

CITIRBEITIC. CRETIRESNI MSX-JEMEHN—FEY 7 b 2F

EDHTAIZ,

e TFLH—PMY ¥

28l
nNFY =97
Y =—
Xv/ v
LIPS

o E 7 AWE MSX
INFY = T
y=—

i) s
=t

FS-CM1
FS-CM820
HBI-1200
VM-300
V-3

FS-A1FM
HB-T7
HB-T600
ML-TS2H




76 3 E T BASIC

o V7 AT
V= XEEAEEM
= I3 & ELHM
AT — MSX-TERM
TE ST MSX-DOS2 TOOLS
T At MSXView

3.1.5 EFBASIC TEAZEHEE—FLWAWLA

MSX2+= turbo R DEHEE — FA5Re72 6 & 2\ L 9 12, #5 BASIC DR € —
K ERES, $£3.2 ICHBB Lo ZFD—&E, BASIC Tii.

CALL KANJI
WIDTH

W4T, DOS2 Tl

k=t

KMODE
MODE

AT, TNENEHE— FRIEET 501, 72& 213,
CALL KANJIO : WIDTH 32

EVI)MATETTE, HEIZ3N2 XFEX 1217ERICK S, AL &% DOS2T
R 5zl

KMODE 0O
MODE 32

EFTHUEV W, 8L, REBROVRATLEZMNL EIFGAI3, BFERFFA /38—
HAERAINT VWAL, —EBASICICH Y > THEFEE— FERUIHRES.,

ZNTII, R32OBWREFLCHMAT S, 7 “EmEF» M L, HEICR
RENBE(Fy b)) ok, BFRICoEOMAADLETEDLENS,

WEHT424 Fy POBEFEE—FTIE, “£A P —V—X" L) BRFEFELNT
Wb, THIMAEICEF Y TS L 2KROERZ2RAICERL, ERE L THEHA
DEy FMREBRLTHE, 7272, HEA L LD 2o, BFENRTVONRE,

“‘BEFy M L3, 1EDEFR2EDLT2O0E0K. LEIZETFTZ 16 X 16
FobTEDLDTINYE, BE12 xXHE16 Fv MICEHEL T, 8512 F v b OEREIC 40
XFDBRFEERT DL DLREN, ol XFV=9 Z2DETLHA—P)y D%
EETUZ ABINTW3 12X 12 Fy FOEFROM », HIFMICRIREI NS,



3.1 i#i BASIC % fi##T T

#* 3.2: ¥ BASIC OHEHEE— F

(EEF o P& | REFy P& | FAXTK | Tk -
/2310 A S A 1610 0o Y9 CALL KANJIO : WIDTH 32
56 212 12 1b 40 X 12 CALL KANJI1 : WIDTH 40
256 X 424 16 X 16 22 524 CALL KANJI2 . WIDEH 32
256 X 424 12 X'16 40 X 24 CALL KANJI3 : WIDTH 40
o1 2212 16 X 16 64 X 12 CALL KANJIO : WIDTH 64
528919 12 X516 80512 CALL KANJI1 : WIDTH 80
al12 X 424 16 X 16 64 X 24 CALL KANJI2 : WIDTH 64
bl2 X424 12 X% 16 80 X 24 CALL KANJI3 : WIDTH 80

CRAXFRC 3, BECETES LS EMXFOMR T YADT L hnth, &
AXF () DBFARMTBEROMED 57127 5 bITTE,

CIT, VEDEBELTBLTHLVDIR, RIZHBITEDTXTAH BASIC %
YTCHZ2bITIRENC Y, 7778 3 v X —OEFRR, BFEEROLHONOT
) 7T, Bl T 1IN EAATLE S,

3.16 BFFFAIECEFIST74v7
T, HEE—FIZIZ. U2ldd > L EHELMHE>SH 5, BASIC T,

CALL KANJI1
WIDTH 40
SCREEN 0

YW EARENTLE, 32005 2RBOBEEE—FIIL5DI3bNS
P, SCTEBLTELVWDD, “SCREEN 0" 23FELTWw3icb b o T,
VDP (3 256 X 212 K v } @ “SCREEN 5" OREICL>TWwd L, 2D &H Tk
%, “EFFEIXPE—F” L1,

CHE—FTIE, BASIC 7”075 0 AHRMEIE, INPUT Hic & 5 AN.
PRINT X2k 2N EI3MEA T4 2 5%, L7, L. LINE X PAINT % &7
757 4y 7 HREIIEZ 2o\,

BFEET—FTIZI7 749 27 28ET 51212, “SCREEN 5” 7% ¥ &4 T, HE%
CEBEST 4y 0F—F? TN BVENRD D, 72725, RATBWTHLWD
2. COE—FTRZI 74y 7R BEFORNIIMER 517E. RAlE LTEF
DANIITEZNZE, BELAZWVWEHIC, UEoEHEE—FOY N B ZX 3.2
ICEEHTBWR,




78 £ 3% #EF BASIC

X 3.2: HFIE— FOYI Y2

CALL KANJI SCREEN 2~12
o RN o T e & T O B e (T
TPEACD T A e 4
CALL ANK SCREEN 0~1
VA= 4 FNY
INPUT W4

T AR Y R A B TR S P R R T B AR Rt b
EEBYCHEET— FAREINTWI2HERAL LS, ) >» ) “CALL KANJI?
EENTW3E, 7u7J 22 AN LAERICRELLECTE, —EEE2Y-
Thrb7ur75s%u—FLETLE» LW, ZATERBIRET 2,

I/, BFEISS5 749 27— FT, “INPUT” &4 & “LINE INPUT” %4 265
. HEICEFT XA PE-—FIIE-TLE ), ST 2123, “INPUTS
X “INKEYS$” BB Tx*—FR— FZ2@moHidvwn,

3.1.7 EFFSA1—DELWEVWFLZDSF

BEFF I 5—13, MSX DEFEREIERICLLLWEWI BEOFEEE oW
z Lf’ RIB(BHASH T F 7= T 72i7E, BASICIZ ShielPiani:
ebic, BALELLRPHS, WEHALCE» VD, BETXIXANLEETS
74/7®@w% ZALGRMILDOV LD, TZTId, ZALBEFER I N—%1{#
) L TOERBEEZHET 5,

MSX 21t b LTHh6&MIC “CALL KANJI” 4 EfTINL L &IT, ¥
FrFIA4/3—L MSX-JE Z2FHT 572007 — 7)) THHABINS, FDH L EIC
BASIC DZEEHDOHNZEHE L. “FOR~NEXT” @40k & LRES, “RETURN”
WA TRAITESRZEETINDD YT IIITRIY I L nwH 7 =77
PHRLInTLEH, 2 2,

10 A=1
20 CALL KANJIO
30 PRINT A

LV TS AR ETLASA, 1THEIE O #RRENS (D VERA O
HOIRHE>T3) Y, 2MBELUBIELLS U #ERIND LW B, E72,



3.1 #¥ BASIC % figifT 79

10 GOSUB 80

70 END
80 CALL KANJIO
90 RETURN

DES T rSLEEFTHE, “CALL KANJIO” 2#EfT3 iz L & “RETURN?
GETRLEHFENLLN, 7077 208ERB» L Lk->TLEI) AN,

CoOEPICL, BERIA AT —EIcT7—27 X)) T 2HERT 5 £, BASIC

— T TPHEEFDORAFSTLE) L WIMHELHZ, A E)—DKEIV-

IFaDTO TS LR, P VEFTIN—F L RE) T 0T TLTIR, AEY) A
RELTCEDP L L2220 Ltk

WERSL3—13, 70753607 IISa—FE, JISa—FIREHRLT
WET) v 7 —ICHFT 5MEE2 R > TWwd, ZOMAEIZ. BASIC # “LPRINT”
&4 & . BIOS @ “LPTOUT” (23 L TEIK 4 »7s, LaL, 7V v F—21Fy
FEORIEILT, 25749 2 EHFET S “Ey b4 X —=2HF” TI3AE W F 2%
2. 22T, BEw b4 A—VEEDRIICIE, YRATFLAT7—2Z)) TOHN F418H F
i (RAWPRT X PP3:) 120 THWMEZEZRAA T, BFa2— FOXRERET L
BhbH b

XRT. ZIHhLDER. FRTurse—miFnbn, ¥, £33 HEBLLD

%33 BERIAN—HHE) 707

&b F il HRE
FDOFH | H.TIMI | # 4 =—%#I ) AR
FDA4H | H.CHPU | HFIC 1 XF % ERT 5
FDA9H | H.DSPC | #— Y V&2 FERT 5
FDAEH | H.ERAC | 7 — VNV 2HET S
FDB3H | H.DSPF | 77 v 73 av¥—2&ERT 5
FDBSH | H.ERAF | 77 v 73 a v ¥—DERZHET S
FDBDH | H.TOTE | BIEiZ 7 XX FE—FICYINBHZ D
FDC2H | H.CHGE | ¥— R —F» 5 1 XFEHT
FDDBH | H.PINL | BASIC hxT 5 4 # —» 1 T2
FDESH | H.INLI | 14T%2mT
FF84H | H.WIDT | BASIC » WIDTH 44 DL
FFB6H | H.LPTO | 7)) v 7 —IiC 1 XF%2 &<
FFCOH | H.SCRE | BASIC @ SCREEN 14 L ¥
FFCAH | FCALL | #:% BIOS

LD T7 I EFTTYy—arTas s LhE
FEEFFSAS—DELHDLVATEEMEDL D B,




80 5 3 3 T BASIC

D, BEFRSANN—DPEERIL 79y 70—8, IrDTarSLBEINLEDT Y
JEEERIDE, BEFIANS—DELL#P L TR H 2D TEEEN,
Riz, 7972 bA4 =20y bI—NTEFFIA—HPRUHEINE L E
23, BLY R4 —LIX, IY VPRI —DNEIBEINS, L~ T, EF
AHSIZEERET 2 BIOS I229W T, INHDVL VR Z—DARPRGEINDL LE 2
T Tu 77403, BxrE— FTIRIEL %W,
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% 4% V9958 VDP

AEDE 1 Hi» 58 4812, “V9938 MSX-VIDEO 77 = A )V 7—
&7y 77k “VI958 AR E” 2MEMVHRELLLNTH S, VII38
¥ V9958 DIBNOMEEIC DOV TIIEMT 20T, “MSX-Datapack” 7«

YE2ZRLTIZL Y,

KREDE S HLETHIZ, “MSX =4 71988 4 12 A%, 1989
F£1H%. 1182, 1282, 1990 41 B 50 “MSX2+7 7 = 7 VR
B DitBEERELCLNTH 5,

“V9958 IR 2 ¥ D/ N— F 7 =2 TERI T, “VDP DE—F” 2¢
WHICHELN TV ED, AETIZ, MSX /Y v DREEICADLET,
BASIC OEE € — F %5, VDP ®E— F & BASIC OHE € — F(3,

#£41 DL IR T 5,

% 4.1: VDP & — F & BASIC DEEHE— F

L YVDPE e =F | BASIC D £ — F |
TEXT 1 SCREEN 0 : WIDTH 40
TEXT 2 SCREEN 0 : WIDTH 80
MULTI COLOR | SCREEN 3
GRAPHIC 1 SCREEN 1
GRAPHIC 2 SCREEN 2
GRAPHIC 3 SCREEN 4
GRAPHIC 4 SCREEN 5
GRAPHIC 5 SCREEN 6
GRAPHIC 6 SCREEN 7
GRAPHIC 7 SCREEN 8 (SCREEN 10~12)
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83

4.1

R#0
R#1
R#2
R#3
R#4
R#5
R#6
R#7
R#8

R#9
R#10
R#11
R#12
R#13
R#14
R#15
R#16
R#17
R#18
R#19
R#20%
R#21%
R#22%
R#23
R#25%
R#261
R#271

TBXA,

V9938 Rl&ic 3, B, LYVRI—243IRETH 5,

V9958 L X9 ——F

b7 be bs b4 b3 ba b1 bo
0 DG IEzT IE; | M5 My M3 0
0 BL:i 1Fg =My M2 0 SI | MAG
0 |Aws | A1s | A1g | A1z | A2 | Aux | Awo
Az |A12 | A1x (Ao | Ao | As | A7 | A6
0 0 | Ae |Ais | A1a | A1z | A1z | Ax
Mg | A1z | Ai2 [ A1l | Ao | Ao | As | A7
0 0 Als A15 A14 A13 A12 A11
TC3 | TCo | TC1 | TCo | BD3 | BD2 | BD1 | BDo
MSt [LPf| TP |CB* |VR*x| O SPD | Bw*
LN 0 Si* | So* | IL | EO NT* | DCx
0 0 0 0 0 Aig | Ais | Awg
0 0 0 0 0 0 A | Ais
T23 | T22 | T2;1 | T20 | BC3 | BC2 | BC1 | BCo
ON3 | ON; | ON; | ONg | OF3 | OF2 | OF; | OFp
0 0 0 0 0 A6 Ais Ay
0 0 0 0 S3 Sa S1 So
0 0 0 0 C3 Co C1 Co
AII 0 RSs | RS4 | RS3 | RS2 | RS; | RSo
Vs Vo Vi Vo Hs Ho H: Ho
ILy | ILe | dLs |FThy TREs | Tho =Tl 1" TLo
0 0 0 0 0 0 0 0
0 0 3 i 1 0 5 £
0 0 0 0 0 85 0 1
DO | DO | DOs | DO4 | DO3 | DOz | DO; | DOg
O |[CMD | VDS* | YAE | YJK | WTE | MSK | SP2
0 0 HOg | HO7 | HOg | HO5 | HO4 | HO3
0 0 0 0 0 | HO2 | HO; | HOo

: table base address
CNET DO LELPNTWAEE Y P2, 5T 02EEXAUCRENH S,
* (MREIE) N— FY = THERLZOT, YBNT 7Yy —2a v 7ur 7 L0EEBLT
FWitZe v,
TV9938 1213 H B AT VIS ICIZ W75 7% DT, % bT 0 2FEACLEND 5.
1V9958 12T L {BME N2V PR P —Th b, TN LNHMBMEIZ 0 T, V958 DEEH

F42 E—FLVPRT—

Mode O

Mode 1

Pattern name T.B.A.

Color T.B.A. (Low)
Pattern gen. T.B.A.
Sprite attr. T.B.A. (Low)
Sprite pat. gen. T.B.A.
Text / Back drop color
Mode 2

Mode 3

Color T.B.A. (High)
Sprite attr. T.B.A. (High)
Text / Back color
Blinking period

VRAM access base addr.
Status reg. pointer
Color palette addr.
Control reg. pointer
Display adjust
Interrupt line

Color burst 1

Color burst 2

Color burst 3

Display offset

Horizontal scroll (High)
Horizontal scroll (Low)




84 F4F V9958 VDP

= d 3 g R S

b7 be bs ba bs b2 b1 bo
R#32 [ SX7 | SXg | SX5 | SX4 | SX3 | SX2 | SX; | SXo | Source X (Low)
R#33| O 0 0 0 0 0 0 | SXs | Source X (High)
R#34 | SY7 | SYs | SY5 | SY4 | SY3 | SY2 | SY; | SYo | Source Y (Low)
R#35| O 0 0 0 0 0 |SYg | SYg | Source Y (High)
R#36 | DX7 | DX | DX5 | DX4 | DX3 | DX2 | DX; | DXo | Destination X (Low)
R#37 | O 0 0 0 0 0 0 | DXs | Destination X (High)
R#38 | DY7 | DYg | DY5 | DY4 | DY3 | DY | DY; | DYp | Destination Y (Low)
R#39 | O 0 0 0 0 0 | DYy | DYg | Destination Y (High)
R#40 | NX7 | NXg | NX5 | NX4 | NX3 | NX2 | NX; | NXo | Number of dot X (Low)
R#41 | O 0 0 0 0 0 0 | NXs | Number of dot X (High)
R#42 [ NY; [ NYg | NYs | NY4 | NY3 | NY; [ NY; | NYo | Number of dot Y (Low)
R#43 | O 0 0 0 0 0 |NYg | NYs | Number of dot Y (High)
R#44 | CH3 | CHz | CH; | CHp | CL3 | CLz | CL; | CLg | Color
R#45| O |MXC |MXD | MXS |DIY | DIX | EQ | MAJ | Argument
R#46 CH3 CM2 CMl CM[) L03 LOz L01 LO() Command

Sl azb =y Z A 208 —

by e Bebebi .bas b2~ bi i ba
S#0| F | 5SF | C | 5S4 | 5S3 | 5S2 | 5S1 | 5Sp | Status 0
S#1 | FLT | LPSt | ID4 | ID3 | ID2 | ID; | IDo | FH | Status 1
S#2| TR | VR | HR | BD 1 i EO | CE | Status 2
Xy
1

S#3 | X7 X6 Xs X3 | X2 | X1 | Xo | Column (Low)
S#4| 1 1 1 | 2 Xs | Column (High)
S#5 Y7 Ys Y5 Y4 Y3 Y2 Yl Yo Row (LOW)

SHe |-k 1 % % 1 1 EO | Ys | Row (High)

S#7 | C7 Ce C5 | C4 | C3 | C2 | CL | Co|Color

S#8 | BX7 | BXe | BXs | BX4 | BX3 | BX2> | BX; | BXo | Border X (Low)
S#9| 1 1 1 3 i 1 1 | BXg | Border X (High)

1V9938 IZIZTEAET 5 47 V9958 (T IIFFFE LA WHREICBIT 2 €y b4 DT, V9958 TIN5
DEIZEERTH 5,
V9958 # ID (1 00010B TH %.
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4.2 V9958 D F#kEE

4.2.1 KFEXZ7D-—Ib

b7 b6 b5 b4 b3 b2 b 1 bo
R#25 0 CMD | VDS | YAE | YJK [ WTE | MSK | SP2
R#26 0 0 HOs | HO; | HOs | HOs HO,4 HO;
R#27 0 0 0 0 0 HO> HO, HOy

HOg ~ HOg (3. HEN/KFZZ7 a—)@&%, SCREEN 6 £ 7 Ti32 Fv I H{L
T. ZOMOEEE— FTIE1 Fy PEIT, RET S,

SP2 = 0 (FIHE) 7 613, AKFEHEEY 4 A1 =YLk d,

SP2 = 1 7 b1, AKEHMEE Y4 XA52 - L%k b,

MSK = 0 (#1fl) % 53, EEOERmRA <R 7 Sk,

MSK = 1 % &(F. SCREEN 6 & 7 TRIEEN A 16 F v b2*, £ Db B
EF— FCIREFEOKEES Fv b2, 228N, K—F—#F—»rERIN5,

HOg ~ HO3 Io4f L€, FRHEif IR EMEZTERME IS, 8 F v I BAL (SCREEN
6L 7TI316 Fv PHAL) T 7 b§ 5,

4.1: /KFEZR 7 g —) (SP2=0 DHA)

=GNl
I |
HO 73 8dot
0 0|1 30 | 31| 11line
1 : 45 g 31| 0
31 31| 0 29 | 30
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X 4.2: 7KFEZR 7 o—) (SP2=1 DIFA)

7N H] T
{— |
HOs-3 8dot
0 =] 3ilet32 62 [ 63 | 1line
1 Trge? 321533 63| 0
31 B3] 32 62 | 63 29 |30
932 32(33 63| 0 30 | 31
63 63| 0 30| 31 61 I'62

SP2=00k %, 1EHASDT—FZHKRFEX 70— NTHEREINS, HOg 3
= (<t

SP2 =1 0LE 2HEZDT—IFRFAZO-RATERCND. 37—
RA—LTF—TNDR—AT FVAD Aj5I2i3 1 2 RET S, 79— 2 —LT—7
NDN—RT F LRI, 0~31 (3, BEMED A15=0 & L7=fl, 32~63 (3, REMD
AR=T & | /i e e yeiam kv e L)
AT VAR - BRELAZIT. 220 =il > TERALLZ O,

HO, ~ HO, (xt LT, #REIHIIHEMZITHEREIC, 1 F v b HAL (SCREEN
GETTIR2F PR T 7T 5,
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422 Vsité

b7 be bs b4 b3 b2 b1 bo
R#25 [0 | CMD | VDS | YAE | YJK | WIE | MSK [ SP2 |

WTE = 0 (¥10) 7% 51, 7 = 4 MREIENICE 5,

WTE =1 2 513, 7 =4 MsgerE#Ic%t %, CPUX VRAM 2T 7R L7
Bz, Z2HUC L D V9958 D VRAM 77 2 AHFETT 5 E T, §XTD V9958 K—
F«@??tztﬂbfﬁx4bﬁﬁﬁéoV?X?—tﬁ?-NVvF«®77
EZREBEIV, a2  FOF—F L7 4 —ick b7 x4 MREEIZ LV,

438 Qv »¥

b7 be bs ba b3 b2 b bo
R#25 [ O | CMD | VDS | YAE | YJK | WIE | MSK [ SP2 |

CMD = 0 (WI##) % 1%, SCREEN 5~12 DB € — F THA 27~ FAEHED
BN B,

CMD =1 % 5lF. 2EEHE— FicBWw a2y FEEIEMICL S,

SCREEN 5 ~ 12 LI/t B € — FTl3. SCREEN 8 & L TEIfEY %, fi&~> T/¥
5 %2 —4% —|3. SCREEN 8 ® X-Y EEfER CTHET %o

4.2.4 YIK FRXOERR

LRI —DERE

b7 be bs b4 b3 b2 b1 bo
R#25 [ O | CMD | VDS | YAE | YJK | WIE | MSK | SP2 |

YJK = 0 (¥18f) % (¥, VRAM En7—% % RGB /X (%3, 3, 2t M)
LTI, A7 54 FORRGIEITERESB .

YIK =1 7% 6iF. VRAM ko7 —% % YIK iR&Aa%L. 2hz RGBES
(%5EvF)KE%L,RGB%%;OT+D7&ﬁT6°xT?%b@iﬁém
3%V FASERNICE B,

YAE (3. YIK FROF—2 7+ —~7v F £&RT 5,

YAE = 0 O%B&

FrY)Ea—bdiwn, P—F7+—2y P ERITRT, EHELLZ4Fy P2
/l/"_ E:/ytfib@_c
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G- Cs Cyg Ca: O Gy

|l ] 9
=
o]

YAE =1 OiB&

1Ry FZEIRT IV E2— DB, T—F 74—~y F2RITRT, EEL
4Fy bEINL—ELZLTEDLT,

C7 - Ca C5 C4 Cs Cz Cl C0

S A Kt
Y A Ku
Y A Jr
5 A Ju

A=0 (PN ZH1E. Y. T, KB, TRTYIKFRDT—2 L% b,
WIS SR AV 7+ 2 BT 9T EERWS 20w i3 L TRGB
MhSRE R K YK FRANF-2EL D,

YJIK & & RGB HROERR (&%)
e=rry
= Y%K
B = 3y -1lj-1ik
Y = iB+3iR+1iG
dy =R
K= G-Y

(RESE) Y DMEIZ, TPV E2— b2 WEAICIZ0~310E, T E2—
M H BEAICIZ0~ 30 DEHRTH S, J & KDfEIZ. —32~ 31 DB¥KTH 2,
YJK 7» 65 RGB~OEMERIZ, 0~31127) v EX 735,
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4.3 V9958 MDEEIEHEEE

V9938 ICfEAE L 72 R DB RE IS BEIE S 7z,
e 2 KYy PEFTIHHAN
o 2R )34 Pl PSR R

($REMIE) MSX D=7 Zi3, V38 NVT RS ¥ ¥ —7 = —AMHELZE-> T
TwDT, ZOKEEDHIRIIHE L W,
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4.4 V9958 /Nn— F 7% (XEEHD)

% 4.5: V9958 D F DA E

B5 V9958 V9938
2 [ 1/0 ] HLE] &k | 1/0
4 | VRESET I HSYNC / CSYNC o 3 ffiiz# || VDS (0]
D ASI D5 Bk
5 | BSYNGE O HSYNC i h F 213/ x— R b7 HSYNC I/0
271D
CSYNC O CSYNC I/0
CPUCLK / VDS (0] CPUCLK #h 7213 VDS i 5 CPUCLK (),
21 | AVDD (DAC) I | 7TFe/7&R VIDEO 0
26 | WAIT O 1/O WAIT i )h LPs I
27 | HRESET I HSYNC / CSYNC o 3 {ii#¥# || LPD 1
D AF D58

AXPA-NLZRI—25EY P 5D VDS 75750 DHEEIC, HF 85 CPUCLK
HAL &Y, VDS 73 7H° 1 DFEIC, WF 84 VDS HAE 43,

B B¢ b be by b2 bWy
R#25 [ O [ CMD [ VDS | YAE | YJK | WIE | MSK | SP2 |

% 4.6: V9958 Ol A
VRESET, HRESET

Fe=s HH B | ZHE | Bk | HAL
Vi | IBV_VANTERE | 0.3 08| V
Vie | VNV ANERE 2.2 Vee VvV

HSYNC, CSYNC, CPUCLK / VDS, WAIT

EiR=2 HH W E F= 14 B | EHE | BOK | BAL
Voo | BV~ ERE | Ior = 1.6mA T AT
Vou | mV~_VHHERE | Iog = 0.1mA 2.4 vV
G,R,B

iLs HH WE =M Bl | EHE | Fok | BAL
Vrepa1 | AH I EE Ry = 470Q 2.8 Vv
Vrepo | W/ EE R =4700 2.0 vV
Vp_p VreB31 — VraBo | Rp = 47092 0.8 vV
DrcB Ve_p D= R = 4701 5 %
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4.5 V9958 £ MSX2+

MSX o) fi 7 2 B3 % &% “Video Display Processor” . B L T VDP &
V9, MSX2 ? VDP (2 “V9938” L \»9 yDIZ~ 721t ¥, MSX2+LIgEN~ L » T
12 “V958” ICHERET v & lz, S T, £ V9958 IZEMS N7 RE % BT
T 60

451 R2Y—rE—FREWT12EH

22 1) —v®— Friz. BASIC » SCREEN 44 TH] ) 2 515 i DKL,

72k 213 BA0MFERTBASICO7' 07 L2 EE WA,
SCREEN 0 : WIDTH 40

ko TERZTFXRA L (XFER) E—FRYVBERZ, 7774 7 ZHEY
A3,

SCREEN 8

RET. 7574y 7 (AEER) E—FYINBEL2E, R7)—vE—FFF0nL
i @B OT, DAL TTOLELERICI L2 Ei3% v, T MSX2+D
27—y E—FHZEWILICE, 2% ) DEBNDH D,

F 4.7: MSX2+DEH € — F

[ &% | o fik | A L ] [E2F=4 |
0| X% (1) 80 X 24 XF XFDt L EFNEEIRET D
1| X=F (2) 32 X 24 XF XFOBLBEFNEEIRET D
2l —7 (3] 256 X 192 Fy b | 16 &8 Fy FZkic2f
3| EvP=y7 (4) |64 X4RTFVT 16
4 [ =7 256 X192 Fv b [ 168 Fy bTEiIC26
5 | Buch2uZ 256 X 212 Fv F | 1668
6 | . EobRuZ 512 X212 Fv F | 46
T B ey 512 X212 Fv F | 16
8| Evtbteu? 256 X 212 Fv b | 256
9 | " ZNVXFFERHAT. BAOMS XiZidZ%\,
10 | YJK / RGB 256 X 212 Fw b | 12,499 f& (A XS HR)
11 | YJK / RGB 256 X 212 F v b | 12,499 fa (AXEBH)
TO= =N 256 X 212 F v b | 19,268 fa (RAXZH)

(1) 6FyFX8FyPTLIXFERDL, EFrHhINTERRT 50

(2)
(3)
(4)

B8FyIMX8Fy FTLIXFEARDL, EFLAIAFTLVLHBERKRT 20
8X8Fw bty —rDilAaEbt TEEE{ES.
By b2y 7R/RTE.

FoboBEBOBICRFRL (RRTETS 3,
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%1%5%&5@%%07?74vﬁ%—k@@ﬁﬁi$%&h¢ét\iﬁn
BT LE), 678 ISLEANTBEEI L ER RERHF 2
2w feb ) ICERFEN, T X R b E— FHER,

%2 DEH L, MREPTE W (BRTED Fy MEREIZV) EEIZY., 72K A
DF—2BRELYT B, 72X 21¥SCREEN 8 DEET7T— % 131 BT 54,272 /%
L rbHD. ChTIR1IKDNT 4 27 (2DD) i 12 KD LYK TEL VY, £D
FHROM A — Y v 0¥ —aTiE, BERICHEYXH 220 7P — 2Pk
<#fEbsE\s. SCREEN 2 2fi-TAEY —2HiHIT 52 £l koTWwb,

310, ERMPRbarbigizBmlieznic, 21 DA D)) = A= F
PUE A 5T k. EHID MSX Tld, SCREEN 0725 3 FTHATEEDORT

J—yE— KL hdol, FNHMSX212% Y, EMRET 77 4 7 FIRD T2
$ SCREEN 4 7 & 8 5B, & &2 MSX2+ T3, GEREHRTADIC SCREEN
105 12 258ME N7z &) b,

INLENZZY) —VvE—FEEEDLDOHNEAT, THERICIER 7)) = B

F@ﬁ%u:n?%bOTm&<\ﬁﬁmm%&§%2%t%¢T477—v—x

E— FR. MSX24+ TH L BMENLBEFE—FLE LD D,

452 VDPOLSZXY—%2ArbO—NLTD

MSX PEEER* BET 2 VDP odicld, wv ¥ OLBEHTH S CPU x [alkk
2 LURS—" LD bDHH B, £ELTIDVDP DL YRS —Id, HO M=}
2rBTLTCPUMRETES vl aime b, OPU 7R VDP ZEIET 720
L YRS —k “arba—-rLx9=", CPU 75 VDP DIRREZHN 5729
I L VRS —F CRF—FALDRI =Y LIFATW D, ZniE»icy. VDP
(S A s B AT S ¢ B 722 CPU 2 MET % “av ¥ F LSRI="5H BT
Y. KENTOISATRERALLVOT, HRIERT 5.

CPU » VDP ####3 % I/O £— b &1z, il 98H 2 5 9BH TR
Twb, THIFFEICIZFE 4.8 ITHBBLE 312. ROM o 6 Fith & 7 BHMONET

# 4.8: VDP 0 I/O K— b
[F—t%& [ R/W_| 1/0 &t [ Jii& i1
F—F 0 | READ | ROM ® 6 HHAONE VRAM w4 i L
F—TF 1| READ | ROM 0 6 BHORNE+] | AT —FAVIRI —
F—F 0 | WRITE | ROM 0 7 HHONE VRAM & X224
F—T 1| WRITE | ROM 0 7 ZHOAE+L | I @V VIRT—
F—F 2 | WRITE | ROM ® 7 &HORE+2 | Svy PV I RI—
F—1F 3 | WRITE | ROM 0 7 & OWE+3 | BBIREV Y25 —




4.5 V9958 & MSX2+ 93

HEo5TL B, ZHIE. MSX AKDSMC VDP 2B TE S L9 ICEDEED b,
B, ALE—F 0T, EEXACEALHZABTHAL TIE, /O K— b OFEH
HRELIEVHINTERLEII,

XT. . VDP DAy bu— AL VRS —DEERETHOICIE. T, K48 D
F—P1LIEERELLWTF—22EE2AA, BITCRAILKR—F1ic vo27-F
21198 2EXAD, 2O GRITT L) REFRBENEEET. 2EDOESAA
DREIZE ) AADFRE 2L VDP 2RELLTLE ) A, Kb nHAR. 7
DI’ GATEN) AAREZEIELTBWTH S, H2207—2 2T TEEZALHR
H— b T W 5,

YIAT, A= AL VRI—LnI)DIBEIALEANLD, —ERES
NIEIE. BARTI LM TER L, 505, VIR —DRENEy PETE2E
XE 2 , RATHBARBAVESk->TLE), EZTHEER, 2v -0
LURS—icEEADEE. B49NDEHIHIRTFLAT—72)T (RAM) i2bF
X AATBL RS HiEER L As REZIE SRR 387 — 1Oy M 4
#1ICE 2 WEAICIZ. RAM @ F3EOH BEHONEZ#HATE Y F 4 2 1ICK
i, Z0fitarbu—nLYRP—1% RAM @ F3EOH FiiicE X AL L )
A, HETEMNTL) R 4.9 DEEHEI ) AADY > TNT 0T ZLDHT
3. “WRTVDP” Wy 7T N—F AR LEHEEZITX > T 5%,

K., RF—F2 AV VR —DIikFU o0 HERZHMAT S, T3, a2t
B L URY— 15 ICBATWRATF—F AV VR —DBESEHREL. VDP DKR—
MlOfEEREA, 3 bRV PRI —1520RET L) FHizz, N4
AEEELETETHAI LI D, VR MY DR TNTas 7 LD T,
& YPPSTAL W HFFT N —F Vi hich,

%49 3 bR—NL PRI —DRFEB

[VoRZ—%% | P BIRES | hfedth [ 7~ |

0 0 F3DFH RGOSAV
& T F3E6H RG7SAV
8 9 FFE7TH RG8SAV
23 24 FFF6H RG23SA
25 26 FFFAH RG25SA
26 27 FFFBH RG26SA
27 28 FFFCH RG27SA




94 F4% V9958 VDP

# 4.10: 2RI OEH LI RATLT7—7Z)T

EXRER kK 3 4
F341H | RAMADO | R— Y O D RAM DR 1 v h F5*
F342H | RAMAD1 | R— Y 1 DRAM DR v FFHE*
F343H | RAMAD2 | R— Y 2D RAMDZ T v F FHo*
F344H | RAMAD3 | R— Y 3D RAMD R 1y FFo*
FAFSH | DPPAGE | 74 A7V —R—V &S

FAF6H | ACPAGE | 77274 73—V 5%

FD9AH | H.KEYI | BV AAT7 v 7

FD9FH | H.TIMI | # 4 =—%I0VAAT7 v 7

* FLRIDHBIHEEDAEMN

# 4.11: MSX2+i28fm, BEINIVRATALT7—7 YT

[(Ft [ S~ ] TR |
OFAFCH | MODE KFEzSH

OFAFDH | NORUSE BFEFIAN—DT7—IZ )T
OFDOAH | SLTWRK+1

BEREIAN—D7—27 )T

OFDOFH | SLTWRK+6
OFFFAH | RG25SA

OFFFBH | RG26SA VDP b R %= Dt
OFFFCH | RG27SA

# 4.12: OFAFCH %t (MODE) o ###

|t Rk R
br 1% 6EAZHF, 0% 6IEV60%

be 17535 2 /KUEE T ROM & 1)

bs 17513 SCREEN 11, 0 % % (¥ SCREEN 10

ba PR

bs 1 % 513 SCREEN 0~3 T VRAM %12 3SFFFH # 2 X 7
bo VRAM &

by 00: 16KB. 01 : 64KB. 10: 128KB

bo 1% bu—=FhFEH

Lok, MSX2% 2+ ROM i2izZ b7 v —F > L [A] UBRED BIOS »¢
H5DT. LBIIHSTYHIN—F L 2ELTICBIOS 22TV, TH, Ih
5 BIOS (297 ROM I2h - 721, ausrh|c4 7 ROM 2N L72D 5D T,




4.5 V9958 £ MSX2+ 95

ZEEEI DS B L W) B D B, FDTD, EEREIDAAD L ) BT
HAVE DT, HZTBIOS 2fEbZ Wb’

g i e b e G 79 27D B Sy S Ml 0 B I B 0D B R AT N G~
ZicLTiELw,

4.5.3 V9958 DL X4 —

X 4.3 iR L2DiF, VIS8 IZEmMEN N2y b — N LI RE—, C
NOEDVIVRAY—I3EBEAAFHDLNT, EEAZNMEERLINDV AT LT —
Z2T)PICiEsEkTE, I PO — ML PRI —2UBLWI LR, VIVRI—-BRFL
BASIC  VDP OB EX R L5 LICERBL LI,

V9958 TIBIM I NIzMEeD KI5, 2> b — L YRy — 25 THIEIEN B,
o7 YIK(ARE) #REBR 7 a— )V I3%E LICLT, &Y OBEE» SBAT
5%,

VYR —=25DEy P TICIR, P HTO0REEAL), Ev P53 VDS &
IEFH, VDP D+ 8 DEEEZ HI#IT 5, Ul b, L@BDT BT F7 L0 ZDE Yy
FEEEBRIAIERBIEEINTW S,

F72Ew b 6I202EERADIE, V9938 L[AfkiC SCREEN 5 2 &5 8 D[ IZXf L
THAH CVDP A9 F? iz b k5ich s, CheRFiclz2EETAHIE, £
EEE— FTVDP 2= FAEZ 52 b1F7, ZHVDP 2= F i, BASICO
COPY 4= LINE 5D & 5 %cft®E%, VDP I3 ¥ 5HhE. M VWEEICL BT
¥. SCREEN 5 » 5 8 LSO BEE ICA$ %5 VDP 22> FTid, 128 ¥ /54 + )
E54 RAM Oof 3%, SCREEN 8 @ L 5 1T X FEREAT 0 2 5 255, Y FEAEAS
026 511 DIETIRET %,

ELHICEy F2IC12FXADE, VDP D “xq MBBE” HEMICL S, &
112 CPU »#*E 574 RAM 235tAE &35 L &, CPU D#EfEX#ET T VDP »*
CPU iz “WAIT 188" 2 > TH ¥ AigE/S, 7272l 2Ly P VPRI —D
FEE&AAL L, VDP o= FITXBEERAICIE. 7 =4 MEREX T W,

454 VDP & 3#EX70—)b

W27 o—Nici3d, 1 EESOERT—2 25 Kk, 2EESOERT— 2 %
55 HEND DB, TRNFNDLHAITOWT, JHFBICHHAL TV 5,

¥, 2 b L PRFZ—25DE Y | 0 “SP2” 2*0 DHFAIICITE, K44 D
FDE)C1HESDT -2 ICLIMRA 70— 5, A7a—NDFy MK
3. VORI —26L2TTIRETAILNTESL, LYRI—26I1C0H 5 63DH
ZEEXADL, ZOMEX 8 Fy PRI CHEENAICRA 70—V L, VPRI —2TIC
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X 4.3: V958 I BME&Nzay br—L L YR —Dike—E

PRI —25
by baet BewDawiebaiibe e bicacby

O |CMD|VDS|YAE|YJK|WTE | MSK | SP2

Lq&ewz@ﬁﬁx7u—w
1% 6FAEM8 Ky bEwR2
1% 6E7 =4 MERERRD

1% 51X YIK HR

17% 513 YIK/RGB BEH R
Hif 8 DIEEEX E L B

1% 6i¥42EHEE— FTaerF
Db 0REEAD

Ve A —120
heanbs e bs = ba. b3 b " by bo

0 | 0 |HOg|HO7|HOg[HO5|HO4|HO3

o A S W2 7o—nNFy b
PubT02EEAT

i

by be bs bs bsa bz by bg

0 0 0 0 0 |HO2|HO;|HOq
L—L—J—ﬁx7n-vab&

b3 0E2EZAD

025 7TDERES LXDRISTAICHBENT 5, 7272L SCREEN 6 & 7 Tld, §%E
LB 21D Ry MEDODR 7 v —NAEI a2 6ERLLEI. Fy FEZ 00256
255 F CIEF ISR L T &, BEASESNRZa—)V L, 13A72 L8 AE
»HB|bNTL 5,
—HVVRZ—=25DEy F 01 DEHAITIT, K44 DTFDLH I, 2EESTD
HRT— 2 » biRE SN IERRIN, MR 7 -3 L Z 5,
CHLEDEBET—FIE. EFAFRAMO~R—Y0&1%7032 L 3 IiEEIN
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X 4.4: 2 FEEHOM R 7 0 — )V DALA A

SP2=0 DFA
— L VRP— 26 L 2T CIREINLFy P K

=2 N = Y R S & 1))
26 £ 27 TEEENDZFy b
JE ¥AEBPLTUL(E, BEICE
RENBEEHIEICRI2O—
ML, BEOERDL S (EAH
LB, BERICEDLNT
(3, VEDONEEAEIERT
DR EREBICRE B DT,

VRAM DAE ——

SP2=1 DA
— L VURF— 260 L 2T TIREEINZF Y MK

= Bt B B
ot B B

+—— VRAM D232 0 VRAM @S2 .=

EF+ RAMOR—0E 1(2 & 3TH&W) #EEDES,
W2 EEFOERT -5 55, WESNABILUFRREND,
$LTEENF 20 —LT3ELAFV, 2 DDOEERNIDOEI ST
BBT b1,

Twd, R=YH0L 1DPART 4 RSV —_—=V % 1T, 2L 3DHA/IITIITA
2FV——UEIIRBREL L), BRZu—NDFy FKIZ0O» 5 511(DF Y 1
BEERAZa—NVD21E) 1% 5,

2, VYRS —250Ey P12 1ICT AL, EHEARN 8 F v b (SCREEN6
Y7TI16 By b)) HERENT, Kb ) ICZOGFICEEOFLEr&ERI NS,
SR Z o=, K 1EESDT—FICL2EA 70— V2T 554, H
FD 63 A L7805 SR, LBbN LD ERTOIERNE, YA 41
KR 7 o—no7n 75 aB2BBLTBLNT, 3FICLL),




98 % 4% V9958 VDP

) X b 4.1 (HSCROLL.BAS)

100 ’ hscroll.bas

110 ’ by nao-i on 26. Oct. 1989

120 *

130 ONSTOP GOSUB 290: STOP ON

140 DEFINT A-Z: SCREEN 5

150 COLOR 15,1,1: .CLS

160 LINE (0,0)-(255,211)

170 SET PAGE 1,1: COLOR 15,8,1: CLS
180 LINE (0,0)-(255,211)

190 V6=VDP(26) :VDP(26)=V6 OR 3

200 ’*** scroll

210 FOR V7=0 TO 63

220 GOSUB 320: VDP(27)=V7: VDP(28)=7
230 FOR V8=6 TO O STEP -1

240 GOSUB 320: VDP(28)=V8

250 NEXT V8

260 NEXT V7

270 GOTO 200

280 ’*** restore VDP

290 STOP OFF: VDP(26)=V6: SET PAGE 0,0
300 COLOR 15,4,7: SCREEN O: END

310 ’*** wait next vsync

320 TIME=0

330 IF TIME=0 GOTO 330

340 IF (VDP(-2) AND 64)=0 GOTO 340
350 RETURN

4.5.5 AHXH-oTHERBEFE- TRV IFRWE

VDPOL Y RE—DHICiE, % 6T 02EXZADEYL, PAO6T12EFEAD
EPREINTWAE Y MDD, COMEZERL TELHEZEZAL LI L
i3, AR 2b b VDT, #AICR->TIIWITE W,

F7:. YIK=0 & YAE=1 D#iadb¥n k2, VDP 0L HEE THRD 5
NTWEWREFHBITE, 29 LARECEIrN T “BE” b, f-Tidw
T, REZESPESTWE2Y Yy TR HWELTY, £ ER
FETD L, BHAOMSX 2Ly TEEICEET L W) REERYZICD
T, 72, BAED VIS8 [T L TIREMLERKTH-TH, 4% VDP KA S
nrzy, oo s —5—5 V9958 H#ad VDP #{E-72D) T (WL
A VI8 IZTRT P B) | FLERIGEREIZRS L\,

CHERL &I, CPUDER (EXICI “REBSS” L)) b—YIE-TIZ
Wit w, BEOFITYL, Z80DEHKEE /272D, E7 7 —DHC-95 DY —K
E— | (280 DAL H# CPU TH 2 HD64180 # i~ T\ 3) THRELZY 7 +Y
ITHEH-T2,




L6 YIK HAZMET 2 99

46 YIJIK AKX %z2fEE7 3

46.1 FLEHZEY: YIK AR

MSX2+ HEREIE — FiZid, K7D RGB AR I2fb > T YIK HFR» LN T
23, CHOYIKARIE, A7 —TVERBDEFITUTW S,

ZOERDHFEDEZC LT L kwiInE, EoFVERRAIART,
ERTRTCOTVERERIIABZERI -7, ZOBIS—REZIILDHB L X
2. SO DZ ENMBIZ R 572, 4T —EiH % RGB(FHkkE) D 3ICHHLT
HETHL, 32DF 2 ANED2P-TLE), 2LT, HEZEHRTLYS—
HEEZZIETEILEND L,

ZZIT. ANBMOHOWE»FIHI Nz, WIS, MH» 220 2Hla L %Rk
Loiilazfe>T\d, M3 3 2B L 2Mlenfr£<. %L 2M#Mlao ks
LD T, NEDBRBEORILICHEL D2,

AT7—TVERATIZ, “BE” 2RbT YRS L “Bl” 2RbLT UVESH
HARDLE T, ArERLINTWE, AOHPBOEILICHE L L 2FIHT S &,
UVESOR (FMMICIIBEEHER L W) B3P LTTA, DED2DF RN T
YUVES22LhTHEND, £/, BEEZRLT YRESRZABKENES LRIL
ZOT, HEREHRTAI—KARRB L. YRSIZU»EREIN, EELHEH
HICRZ 5 bIT7,

CNEHIRTVETE, BROE (DN FrrANE) 2L TICH T —HE
ERAT BRI, YUV ER b, —F. MSX2+Tid. E74 RAM #8
RIFICBEEELTHIZ, YUV 5RICZ YIK FRfEbLILS,

4.6.2 RGB#HRE YIK FRXODF—7igE
RGB #=® (SCREEN 8)

SCREEN 8 Ti3. R. G, BOH»P33 223, 3. 2y b TEDL. 1
Ko kS EiC 256 B OEBDBEETRTE 5,

4.5: RGB 4 REH DT — & W

b7 be b5 b4 b3 b2 bl bO
| G I R B




100 F43F V9958 VDP

YJK %= (SCREEN 12)

SCREEN 12 Tl3, B4 Fy b2 1#lA LT 5 YIK hR b S, X4.6 D
Yo s Y33 Tld, &EFv FOM»23%25Ey F (0F) 32KME) T, KEJi34
Ny b aEofatiz 12 €y b (4096 1) TELT, YIK HRHT—2% % RGB /X

ICE#a§ 3 kI RDBY 72,
Ru=1+Y, +4
G o= Y K
B = 1.25Y =057 =025K

727°L. YOMiIZ02 531 2T, J & KDEIZF-32 56 31 2T, LORXTE
BL72R. G, BOfid 0 &9 /&L AT, 20fofb ) icortih3n,
FAEIC 31 & bREL UL, 1 Hh& b, L) LL#EzZ, ‘0631
2V EXTTE L,
72r2iE. RichiFraxf roFr—%i3,. Y=0, J=K=-32TE%%b
T bbbk, BEAFFICHELTA L),
by bg bs by bz |bz b1 bo
O @ee” g o8 6 &

U QR O (SN a0
80 oS0 /MR 00 0
0 1052 D0 40r el s 5048 0

ChEid#Elic. RGBBOT— 22 YIKDTF— 2 ~ERTELEELTAHE ),
2%, RGB~AZEHA 2 3 o# 1 kAR LALL, Zhz Y, J, KD
WTERZIRITIE VDT, B “REk - B L~V oREZZE, BHRIIR
Io BT 72 3B N T ORRER e

Y = (2R+G+4B)/8
J = (6R—G-—4B)/8
K = (-2R+7G—4B)/8

YIK HROBER#ERT L 5i1C, VDP 25 h &N AESEREICHML
RCKERLTFEZ RGBES L, 2V KYy b (EFTF) BEIRERINT
20T, MSX2+ IRk E=2 —F LV EIIRLE LW\,

YJK HROEETlZ. SCREEN 8 12T, #EAMICIZ 134 FA%1 Fy MK
B2, LL, JEKDEIZE4 Fy PTLIIBEINENT, 2L X,

PSET (0,0),0

21775 &L (00) 25 (3,0) ETHD, 4 Ky PO KDEAFEbL->TLE ), XD
®» SCREEN 12 CLINE &4 7 X 2 &, “@fbil” 5B E 5 biF715, ThIZEL
CErhETCH ) —EHHYT 5,




46 YIK F R % Wl 2

101

46: YIK ARABEERD T — &

b7 bs: by :ibs byt R
0 Yo KL
1 ki Kg MAFvPrIcE
2 Y- J #BE. 1 FyboEic
3 13 J= SELEETES,
& )
0 1 2 3 252 253 254 255
o TR KAy e - RSB P [l
1Y K[ Y Ke] Y [Je| ¥ Pee] - [l ¥ K ¥ e | ¥ D)
211 | Y K| Y Kal Y [32] ¥ P - | Il v e | v s |
Ay, "

i2## R (SCREEN 10, 11)

YIK FROREIZ. 4Py P CERELSESEET AT, BEEIC LT
RfEELBELAEELI( WL, 22T, RCEB EEDSCREEN 5 = YIK 5%
® SCREEN 12 nEfi+A4HbE¢#>SCREEN M E Il g =nhs “hoolm

HE— FTI3. BRE
R LYy pu<%hb,

EXEPERTERTES LFERT &8s SCREEN

X 4.7. RESFAEEOT— RS

LN =-=O

b7 bs bs bs ba b i 1 FoplEC YIK 22
7 Ay K. RGEB *X&iFT23. VRAM
v i Ka OE F IFITSE. YIK F5R
Y, A, i TEEERS. Ex k37185
Vs A I - !’.!”“’ P4 TER

463 BRAOIOIS L

MSX2+ 0Bk ) 11, 10,268 faFm) SCREEN 18, &= ¢ RAM £ =
Fic (MSX2 LRI 128 ¥ v 34 |) AREEST RN NI S s L 51

2Ry PORFBREEIND.

»
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LENTWh, CRNETHMALTELIH I, HE (A»23)2RbLTYDMHEL, &
HZz2EDLTI L KOWMAADET, BEIRET 2 HRL,

VAP 4213, ZEDYIK TRETELITXTCOBERRTEITIT 0TS F L, 12/
L. SCTRIELKDEERET H720I2, 32,768 81 b PSET w4 %2 L. K
M2 ->TLE ), #ZTLINE @4 & COPY 42 i-> TR L72DH) X b
43 ., Kotz Mo 15 DAk PSET TEE, COPY #4THELTW 3,

J X b 4.2 (YIK1.BAS)

100 ’screen 11 & 12 Dfali A by PSET

110 ’by nao-i on 2. Nov. 1988

120 CALL KANJIO:WIDTH 64:DEFINT A-Z:YY=0
130 CLEAR:DEFINT A-Z:YY=0

140 ON STOP GOSUB 400:STOP ON

150 SCREEN 12:COLOR &HF8,0,0:CALL CLS
160 * VRAM®D ] LK% &ET 5

170 FOR K=-32 TO 31:YP=112+K+K

180 FOR J=-32 TO 31:XP=128+J*4

190 PSET (XP,YP),K AND 7

200 PSET (XP,YP+1),K AND 7

210 PSET (XP+1,YP), (K AND 56)¥8

220 PSET (XP+1,YP+1), (K AND 56)¥8

230 PSET (XP+2,YP),J AND 7

240 PSET (XP+2,YP+1),J AND 7

250 PSET (XP+3,YP),(J AND 56)¥8

260 PSET (XP+3,YP+1),(J AND 56)¥8

270 NEXT:NEXT

280 ’ YDfE#ZE{L3I €5

290 SC=12:NS=1:SCREEN 12

300 FOR Y=1 TO 31:GOSUB 360:NEXT

310 FOR Y=30 TO O STEP -1:GOSUB 360 :NEXT
320 SC=11:NS=1:SCREEN 11

330 FOR Y=2 TO 30 STEP 2:GOSUB 360:NEXT
340 FOR Y=28 TO O STEP -2:GOSUB 360 :NEXT
350 GOTO 280

360 ° VRAMOY #EERZ 57TV —F v
370 IF NS THEN LOCATE 1,0:PRINT USING"SCREE
N ##";SC:NS=0

380 LOCATE 1,1:PRINT USING"Y Dl OEEE) (1
ey

390 LINE(0,48)-(255,175),(Y XOR YY)*8,BF,X0
R:YY=Y:RETURN

400 ’on stop TMEUMHIINS

410 SCREEN 0:COLOR 15,4,7:END




4.6 YIK HFREf#EIT 5 103

JZ b 4.3 (YIK2.BAS)

100 ’screen 11 & 12 DfARAR

110 ’by nao-i on 2. Nov. 1988

120 CALL KANJIO:WIDTH 64:DEFINT A-Z:YY=0
130 CLEAR:DEFINT A-Z:YY=0

140 ON STOP GOSUB 380:STOP ON

150 SCREEN 12:COLOR &HF8,0,0:CALL CLS

160 * VRAMD J EKEZHET 5

170 FOR K=-32 TO 31:YP=112+K+K

180 PSET (0,YP),K AND 7

190 PSET (0,YP+1),K AND 7

200 PSET (1,YP), (K AND 56)¥8

210 PSET (1,YP+1),(K AND 56)¥8:NEXT

220 FOR J=-32 TO 31:XP=128+J%4

230 LINE(XP+2,48)-(XP+2,175),J AND 7

240 LINE(XP+3,48)-(XP+3,175),(J AND 56)¥8
250 COPY(O,48)-(1,175)T0(XP,Y0):NEXT

260 * YOIEEZELIES

270 SC=12:NS=1:SCREEN 12

280 FOR Y=1 TO 31:GOSUB 340:NEXT

290 FOR Y=30 TO O STEP -1:GOSUB 340:NEXT
300 SC=11:NS=1:SCREEN 11

310 FOR Y=2 TO 30 STEP 2:GOSUB 340:NEXT
320 FOR Y=28 TO O STEP -2:GOSUB 340:NEXT
330 GOTO 260

360 ' VRAMOY 2EEBR T N—F ~
350 IF NS THEN LOCATE 1,0:PRINT USING"SCREE
N ##";SC:NS=0

360 LOCATE 1,1:PRINT USING"Y Dfi. (HEEE) (T
¢ Ve o 4

370 LINE(0,48)-(255,175),(Y XOR YY) *8,BF,X0
R:YY=Y:RETURN

380 ’on stop TFFUFHIE NS

390 SCREEN 0:COLOR 15,4,7:END

4.6.4 PpEROOASHLFRL—2aBDF

DUANARL—Y 3 v LIZEAETCHRBEEOZ L, 2 BN 1 Ey PTER
Fhbh s E % EKkT 2, ZHICIZ AND, OR, XOR. NOT ? 4 EI»H 5.

AND {EE ¥ 3. 2 DD HP1Ich>TwdEy b2 1IZT SR, 2L
Z I3,

X%=&B00000011
Y%=&B00000101

2xf LT AND EE 2745 &, BRX%EERYRNE Y b 0 (—BAEHMOE Y T)
DAMLEDT,
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X% AND Y7=&B00000001

L bbb, FERICL T, OREETIZ 2 20ENEE DL LLIZ—FH 1I1c%»
TwabEwyw 2112, XORBETIZ2ODHEDO—F1ZF 11k >TwaEy 21
295, $72NOT ki, 1 ODENZE Y P2 RIEESEHEHT, HET—2 2K
L TEEXADI LI PRESET EE L PRIIN S, EETHMT L LA DITK
WAT, 413 ICHEELF LHTAL,

e A 13 B e b e

| sl 1] Ak [ 11 |
PSET BEINAZZNFIIEEAD
AND TNt L DR T EXAD 0011 AND 0101 — 0001
OR TNt L DREM % EXAL 0011 OR 0101 — 0111
XOR T E DY REMZ E X AT 0011 XOR 0101 — 0110
PRESET | fREd3N2fant v PREEZE X AL | NOT 0101 — 1010

& T. MSX2 R MSX2+TEF4+ RAM 29 icid, 2 Lcuy it —
ParDEZNFVEILDL, FIEE LT, BilCHEBLAZ) R M43 D707 J AT,
E54 RAM O Y Ofiz 1 (2 ##T 00001) 7 5 2 (00010) \HERLFT L 2E2 T
Dt adios Tt )

b7 be bs bs bz b2 by bo

0010 97 2T R
w9 EFF RAM OREZ,

b7 be bs bg bz bz by bg

0::0 0.1 07 r Tane
B2 50T, Ev b 2250 IFIZERBKDESASTHWEDNDT, 22X
Z2TIEWIT 2w,

EENEZIDZ, TDOY DEN 1 L BHDEN 2D XOR TH 5 3 & 81%5L.

LINE(0,48)-(255,175), 24, XOR
%92k, 1ADEERZ TCOYENSLI2L2ICEDLLDLITIE, Ch) R b
4.3 7 370 47

LINE “(0,Y0)-(255,Y0+127), (Y XOR YY)*8, BF, XOR

DEKR, YIZHHOY Dfil, YYRBTED Y DEE2ELL T 5,

LINE 4 Tu VANt v —y 3 v GREIEH) 2HHETH L. BEEALH LT
2L ENBLDOMTEE LT L o ERY, EFF RAM icFE&AEND, 0k
Z (¥ SCREEN 12 @ It L T,




4.6 YIK FR##EET 5 105

LINE (0,0)-(255,211), &B11111000, BF, AND

BiT%5.2. EFARAMAOLE y F TRy b 32 TREDIET, Ev b2 B
HLEY PLETHOICLY, BEHASEIABORIRTERINS,

4.6.5 ULbh3&EAT

YJIK EE DT — 2 HEi, FilcX 4.6 1 &7k B), SCREEN 8 L[RIL &9
2, EARICIBEED 1 Fy F2TEFTA RAM O 1254 b ICxid. 256 X#E 212
ko b OEE#Z, 54,272,854 FDOEFF RAM TERRL TS, TH, BHZIEE
T2IELKDMEIIKAFy PTLIIBEINSDT, 72k ZIFSCREEN 12 T,

PSET (3,0),3

BEFTHE, 300 D1 Fy FEFTEL (00) 225 (30) ETH4Fy bDID
HAEDLY., SOOI HLZ>TLE ), SCREEN 12 DEH % “sample.s12” &
WY 7 7PANIRE=TLTrb, YA M44 2ETTEE, Wb “ALi}” »5E
IoTLEHIRT. EBICRLTA L, FEAJX LTSCREEN 12 TIIXFR#RE
KRTEL VDI,

) X b 4.4 (S12.BAS)

10 * fafbiTofil

20 CALL KANJI

30 SCREEN 12:COLOR &HF9,2

40 BLOAD "sample.s12",S

50 LINE (0,0)-(211,211),3

60 LOCATE 4,6:COLOR &HF9,2

70 PRINT "SCREEN 12 Tl3fahr™(bit 5, "
80 GOTO 80

4.6.6 SCREEN 10 & 11 ZEA»E5EFIDH

SCREEN 10 ¥ 11 »7— 2553, RO 47 Iz Ldic BN, ¥b6 0K
Bepiciz 2 - 72 (M L75, BLOAD Sh % FRT 2521, THEDRT
) =2 E—FORWIIEDLNL W, FNTIAHR) Db, BASIC D&4%E T,
BHEICRERXF2EEAD L E, MEICZL->TL %,

JZ A5 D, FDECERELZ 707 T L6, YIK HXN TS NL/CHEET —
% % BLOAD L,

CIRCLE (128,106),100,6
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2fT%->TA &9, SCREEN 10 Ti3, E¥* RAMDEy b 341iIc% D, Ev
FT2HEY P 4126 (M= VG5 TIHE LRDEES, 2EKTIZ0110) 77
EAINZ, ZOLHOERDYIKEEHZES FIC, AOHEMIEPTES, L
7L SCREEN 11 Ti3, E7% RAM ICH# 6 (2% ) 8 £ » I T~ T 00000110)
HEPNLZDT, “Aftiy PEI-TLE I,

CoBITH bR 5 L9 i, YIK Eif i XFRXE £ Eia THi < 1213 SCREEN 10
%, YIK DEET—% 2MLT 52(3 SCREEN 11 #4) LE» 5 3,

)2} 4.5 (S10.BAS)

100 ° fafbi} Z [EEY 5 12i3
110 SCREEN 12

120 BLOAD "sample.s12",S
130 SCREEN 10

140 CIRCLE (128,106),100,6
150 FOR I%=1 TO 50:BEEP:NEXT
160 SCREEN 12

170 BLOAD "sample.s12",S
180 SCREEN 11

190 CIRCLE (128,106),100,6
200 GOTO 200

4.6.7 SCREEN 11 TH5Fov7&FES I

1) X b 4.6 (3, SCREEN 11 DHEHEICXF2EZ AL TR ST 4, XFEERT
%1213 SCREEN 10 #f5 & #EW72(3h ) 213 ¢, PRINT &4 DB% T SCREEN
11 DEBEA N L H D,

72 ¥ 21¥. SCREEN 10 T LINE % PUT KANJI &4 %5 £, YJIK B3
RGB R TR X Fh&EEAEns, L LPRINT @426 L ERICESED
BHPEHHEL, Z2ORCXFFEINTLE). SATIREI D, Try 7ELTH
9 T3 S eV,

ZZTEYT 5DH SCREEN 11, SET PAGE &4 TE 74 RAM #<—¥ 1
DB, £2ICEROBEE % BLOAD T2, 2LTR—V %2 0ICELTH S,
iz 7, ¥RE20ICYIVB L. PRINT 4 TXELEER. EHLICZHOXFE
#, COPY @4 T “TAND” #iFEL T, ~—2 1 DEET— 7 D BRI
BET5Lw bl

TAND ki3, & 5270 (BM) DA IIHEELT, IrDanEs75iT% AND
HEL L HLEET biRE, TORR, AF5270 TELNLXFOMRIIEHRS .
7 (kfa) TEANLXFLIFREENDS, XFEERLLVWESOETH RAM
DEy FPTHRLEY P 3F0IThBbIFI,




16 YIK R Z#EIT 5 107

Kic, FLXEE (Cx16+8) THE S NIBTR—Y 0 IcHF, TN C Ol
TS5 ADIILDDFTAN LIRS,

byl cbg by by ba by by g

il [1JoJoJo]

twﬁiﬁm‘Evb7ﬂgevF4ﬁEWmé§%T\RGB%%%%ET&EV
F3A51. BYDEw P26 EY POX0ELD, COXFE, 4£EIITOR %
e L THET 2L, XFOWF>DETH RAM DAZEIZ,

bz bg bs by b3 b2 b1 b()

e [1] o |

Y. #%Eo YIKEEZEETIC, RGBBARTXFERRTEDL LW) DI,
DLz, RODBFFICE WX TR COPY &4 THET 5 &, PRINT @wic
QUANTRL— a VEEED W E L) REZHIZ 5.

MSX2+0 YIK HFRIZEELWITE, I ufnhzdhd. 6 LuRes
LB E—F, AALEE> THELTA L),

) X b 4.6 (S11.BAS)

100 ’ SCREEN 11 »Fua vy 7

110 ’ by nao-i on 4. Nov. 1988

120 SCREEN O:WIDTH 32:CALL KANJIO

130 DEFINT A-Z:0N STOP GOSUB300:STOP ON
140 FILES:PRINT:INPUT "file name";FF$
150 OPEN FF$ FOR INPUT AS #1:CLOSE #1
160 INPUT "string";SS$

170 INPUT "color(1i...15)";C

180 INPUT "X(0...240)";X

190 INPUT "Y(O...196)";¥

200 SCREEN 12:SET PAGE 1,1:BLOAD FF$,S
210 SCREEN 11

220 SET PAGE 0,0:COLOR 7,0:CALL CLS

230 L=LEN(SS$)*8-1

240 LOCATE 0,0:PRINT SS$

250 COPY (0,0)-(L,15),0 TO (X,Y),1,TAND
260 LOCATE 0,0:COLOR C*16+8,0:PRINT SS$
270 COPY (0,0)-(L,15),0 TO (X,Y),1,TOR
280 SET PAGE 1,1

290 GOTO 290

300 ’*** called by STOP *xx

310 SET PAGE 0,0:COLOR 15,4,7
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4.6.8 SCREEN 12 TXFRRETZ-HOERS

524 YJK 15X SCREEN 12 (23, FHIE LTXFROMERRTHILIITE
v, UREDYANLARL—L 3 Y 2FERALT, BOXFERRTIEHEND
BOTHRMNMLEY. FNHNV R AT DTS5 L, 7077 L0BEREKIT,
EIXn) R 46 LIZLALRIL, THEBLTILVDY,

COLOR &HF8, 0O

CORY = " TUR

D 2 DB, ST, XFELERTIHMADY DIEZEEKRD 31 ITRETE,
FEINASITVWATXFE2ERTEDL LI ICL D, BITXFNOAZIIT, BYS
NE RV —3 3 % TAND iU, BolFWXFHIRREIND,

TS LEEFTEE. ITTFTARIDT77AN—BHERINDEDT, BR
W WER 7 7 ANLEIRELL ). SO THEHECERRT STy 72EE, fI
FBREETANT 2, 2N TSCREEN 12 DEHIC, Toyv 7HRRINLIITE
TaZSAREELT., Fay7Z2usifuiliTobBb LAY,

) Z b 4.7 (S12T.BAS)

100 ’ SCREEN 12 7w v 7

110 ’> by nao-i on 4. Nov. 1988

120 SCREEN O:WIDTH 32:CALL KANJIO

130 DEFINT A-Z:0N STOP GOSUB260:STOP ON
140 FILES:PRINT:INPUT "file name";FF$
150 OPEN FF$ FOR INPUT AS #1:CLOSE #1
160 INPUT "string";SS$

170 INPUT "X(0...240)";X

180, INPUT "Y(0...:196)"3Y

190 SCREEN 12:SET PAGE 1,1:BLOAD FF$,S
200 SET PAGE 0,0:COLOR &HF8,0:CALL CLS
210 L=LEN(SS$)*8-1

220 LOCATE 0,0:PRINT SS$

230 COPY (0,0)-(L,15),0 TO (X,Y),1,TOR
240 SET PAGE 1,1

250 GOTO 250

260 ’¥** called by STOP ***

270 SET PAGE 0,0:COLOR 15,4,7

4.6.9 YIKAFRE VDPADOLZRY —

YIK 5z & 2%7%. BASIC » SCREEN 10~12 Db DIz, =L 37 R
Z7SAEVDP DV VR E —2BIELTITL ) HikERMLED. 2y br—0L1b
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25 —25NDEy b 3“YIJK? LEy b 4 “YAE” T, RGB HRIC & HEEERL
YIK HRICE2RRERBIRTE 5,

FFLYvRF—25 NNV P2y —%, SCREEN 8 DPALFRRICEEL L .
BASIC 2EETI3. 22 ) —vE—FD 1055 12 2i5ETHI LT, YIK HRER
]+ 2 b1F7S, TH VDP OfkEx L TI3. SCREEN 8 mifEi»* RGB X & YIK
HFRICYIBZLNE, LEZRIIFDLPIRTV, Ev P 3D YIKA 0T,
By F4ADYAE b 0% 5, SCREEN8 2D b DFREI NS LTI, £L T, 13
POV IURI—I3FNEET. Ev F3DYIK%Z 1YY R % &, SCREEN 12
YRIL YIK FROFBRPRES NS,

SCREEN 10 ® 11 @, YJK ¥ RGB DiRfE SR TOEIE 2 EKRT 572D,
YIKi21. YAEI2 b 1 2&ET I, 8. YIK #0054/, R754
OISy FOBERZIFL I LELWITE, YIKA1ZE vy P TEEY
LTS,
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4.7 FEERBVALEHRET 3

4.71 EZ/—HEERRT 3EHEAEG?

MSX2 » SCREENS5 D EiE 45, # 256 X212 Fv b (EZ2x)L) DY
TELEINBZILFH-THIh, SNZERICE=F —ICRRT SEMAN. X
48 RL72b D, BRDELE» LATICHEIT, 1 74 Y TFOIEEICEEZ LD
F—PERELILT. HAZERT LA EV) LT, Conk &, HMITHEATS 256
DEZXNDET Y A, CEER? LIRS0, 2F ), FKIT256 AOET £
PEFZOTEBERITE, MIC22KRDEERVEZ > THENTES, LWt
HAIZT>TWA,

4.8 7V EHEHEEDOEERD LS T

0 —

1 q_\
2_\
.\

[T 3

S 9~

ke | —xEEORRY
211 ﬂ\* 7’*0 iiﬁo)mm”\‘
bR ALRA B,

AL -2 —DEEIETTEL., EBOTVERALL D, COEEREME-
TEHLENTWSE, BERT X ) 2D “NTSC” FR LW T LEKRRETIE, 525
ADEBE CHEHEAZRINT WL, 7275 LEBICHEE IS 2 B3 H 490 A&, 7%
D DEEFICIE, “RARES” LRI TLEZHET 220N ESR. XF£2E
BREDLODESHEEINT WS, 1 BREICERINLEED KIS 30 &, 1 HEi#EIZ
13525 RDEBBHE TN bIFIEH 5, 525 X 30 = 15750 A b DEFERA, 2o
721 BEOBEEICERINTWE DT, 7LV EKRESR MSX DEERRDIFRIC
»H5, “FEEAEREE30Hz . AKFEERBEL 15.75kHz” LW flil, 29 LR
HREFF->TW5,

6Ey FarBa—y—2% X222 RboNb, 640 XHE400 F v F DEEHER
HEELZHFSLOTIE. 2D F vy FE2RRT 570K FEEEREED 24kHz D,
HHE= —PWEIIL D, FREHNI L Ea—2 —TI2& 5 ICEEERIHS




4.7 EEHED AL EHEFY B 111

< 7e V. 31.5kHz % 34kHz D E=% — b 5,

Y L, RESFLAPERBEROBERICOLAIS LI DA, “TNF « R
Fy e ®ZH =", 15.75kHz % 5 34kHz £ TO Y DK AR L2 L D»
5. 15.75kHz & 24kHz D 2 FEE Y VB2 2 b0, S LMENDH L,
N oL E=2—%8) LATHEAIZ. BAPFHE-TWE2Ea—F RN}
Rffivzna vy Ea—8 —DEREE L CHART, 2 DKRFEEERBEBICHIET 5
PINF c ZRXrr o BE=Z—FRITH,

BEFTICENTBL L, BBI—oy HEETII “PAL” , 77 VAR VELLE
Tl3 “SECAM?” L\ ) FRDE=Z —pfibi, TNHNDHFRTIINTSC R &
EBEEOBD R B, X6, 3—uyBlloalEa—g -t o MSX %
HANE=Z—icHER LT, BEEZRRTSLIILIITELL, V=—RE7 75—
7 ¥ TIZNTSC. PAL, SECAM D& FR2YNVBEZo6NEE=F—%2{F>T5
FY, BiHI L E2— 2 —DRELE L o REBRTHRICHELNE DL DT,
R IEME (B, 2T Y =v 725, HREEOETAEZHETELIETA Ty
XHRFEINIL D),

/2. CNLRKICLDBITE, VIRREFTH T4 227 DEREEZRT “KERE
E” L\ bold, EBEBOKL BBFEL V., 2 Ea—F —HEEDEFED F v
SN T B, BEROMPI 2RbLLLD, FEHMREITEERORLFIL T,
YO VIR TORAL, &L, “EDB” R “SVHS” Tid. ek VIR &1 bk
ERREN RS K> TS,

4.7.2 A9 —L—XFRIZLBF L ERKE

22— —EHAEZERT HHMAIIIK A48 DL G Eo2FE, TN TLE
BELWIZLichdl, BEICIILi-LE-STL %, 2TIIX49 2L <D
ERTIEL

CHIF4A 29 —Lb—=R" LW EEIRRFREHAL LD, EROTLE
BETIE. COFRIPRAINTWE LT, TTHEHELEOEERE ORELT S
rLo1E, 2%, 3FL, 48 THMLZOLFEL &) ICEERERERL TV,
Z L CHEN—FFETh-o2b, AFRLAEZEEEROMZHD S & 9 12212,
213 %, 214 F L. IEFICEBFRERRL T bIFL,

AvF—V—Rb ) HERERT L L, 9RIZEE” L) Bk, X4.8 TH
B L7 B0 Z, 6120 ) 1ADEBRTHED S Z LT, EZ VDKM
2L LTWARAN, bhAic, M48NDEIHIR, 4 ¥ Z—Vv—RIZE 6TIC2HE
DEBHRELIEFICERTIHRE, “/ A d—=L=R" L),

FNTIE. FTVERBETLEEINA, ¥ I —V—AFRMRAI N L W IE
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(49: £ v —V—RE—FTIEZHI%BZF

Preve

IhblEArI—L
I —REEDRFTH %o
b EEROEMI RS
¥ (BB,

SIZILABEILRETIHT (V4 X) &, Z2RICENER ZEFHHENZ B
1% T35, 72L2iF, 0FEL 1 BOEERIEST CEI->TEANTYL, 200
B2 BnTh b, ZOMICEREIND 212 BOETEHIET e 513, BEREOELN
bHM2ZWE W) b, BEFZEPERATS 2HICRITIHEETR. ILr0E
LB DB Y CRETAHS. BRI L 208 BTLY. FTLERE
HIFIFLHEEPLHEBEZRITIRTWIETIR, CHDA4 vy —Vv—REW)DIIF
e HRL AT,

IHEEFHICAL v —Vv—2AFRDOREIZ., %0 H ) EEBOMEIFDT I
FNTWEHIZ, HEIFONTRZISZE, TLERED L I ICHIEHH 2HE
TIRIIBERICE L LT WITE, 20 Ea2—2—EHED L ISHIrWXFe#IEL
TRBTERRTIBHALEICIE. BALLLOEHFHILLR TV, T, MSX
LEDT, 24 DAY E2—%—TI3. /v 4% —V—XTOEBERIBE
IfEbLN T3,

4.7.3 MSX2 23349 — L —REE

2L DAY E2—F—TIF, BT /v 42— V—REFREDFELIL -
ERGAfHE TECLHEBIZ, MSX2UBETIIA v 27—V —RAEELER 2005,

EHILT, BLD2EDEWA VI —V—RAFREZHALLr LI E 1 OHMIL,
FKEHANDTFVEE=F— (DN a3 Ea—F2—FHTEZW, WbOLIRERTLE
EIEENB L) T, #iE424 F v FOBEHEEREITE 5 7272, MSX2 BRI
721985 FEYREE, PN F c A F¥ v v TS —H—RIITE K, FRKBEEEIK
¥ 24kHz DE=%—3% 10 TH%EZ MR 5 5ifi%c bDE>72, 22T, MSX2 LA
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bbb E=S—LLTIE. —BOKERT VER, /KPEEMEEK 15.75kHz
BfMEEE=2 —DEREL Lo TWwieblFd, 72 & 21X MSX2+ T,

CALL KANJI2

YL S EREFL, BEEAL VS —V—RE—FIYINBEILI LT, HE241TD
BERTRETBEIC UL, 2L, BiicbBFLLHI LAV —V—XTD
BEERIID LD XD EL BAERRTVWOT, BAK#ET 5 L) ICLA T &),

EoNHMIZ. B1OHME Y LRERMZ LN T, MSX2 & 7 L B2 Hit Y
BIEICED “R=sS=f YR=XN R CEFF « FSIA4 X ZUREICT B0
75, KRFEAEEENEE 15.75kHz £, 4 > 2 — Vv —XHREH) MSX2 DEIHEIZ, T
VPRI v Ea—2 —DEfEi*ERS ZA—/3—4 Vi R—XR, T VERARE
FAAATOEREI L E2—F =TI AL, EFF - TYIA XHll, 2~
Fa—g—A&EICZ D LEEEZ IO LWEE LYY =y 7 D FS-5500 %,
F7LavDR— FRERT B ETAREELBEZ S —DHC-HB L LR, T &

AfileREIN oY v idh, WETLERT—IOB) AARIMILE VW -72H
FICIERB L TWwb EWn ),

ZLTA vy —Vv—RFROE3IDFEIE, BRENHEIWI L, /(¥ F—
L —Z20BEHEEBEETIIEEBROBE SR L, RT3 L “E7 LY L) MRy
HbNRT\V, THLA ¥ —L—REHETIEEROBHE» %, ET VHFHLL0
R ARy o5 RN

MSX2 LBgEN=y v Tld, 2ENEHic, Bz v —Vv—XE—-FRYNE
ZBILHTED, 12 LEFEE— FEIFETE 2013, MSX2+LIREZT7Z,

MSX2 =3 » DA SCREEN ,,,,,1
MSX2+= 3 v UBED4A  CALL KANJI3

4.7.4 FEERBVAADRELRD

“@ AR L3, I EBICE ST RS L0HMNERRZ S L, T2t
ZIEV A RTAY ZDRZ VO ENT L, BASICOT 077 LDMNEZEZ S
725>, “ON STRIG GOSUB” X\ 9 @4 d, ZOEINAALLAT b5
AT,

CEF@EIYAZR? LN LEEEIFRL T, HEINLFSOEEROERIHD
5E. ENARRENITADND EV) DD, Th, EEHRE ) AAITEEICLHE
ENBUEHNHLNT, BASICTZ 075 AL TWEDTREIIRADL VW, ¥ ¥

ETOSSLICEBE ) AAREPLEICE D,
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ZNTIE, N AALEEEZ MHICHMT 5, F TEERRZHEHT 2 VDP
2. BEDRMBICE->T, CPUREINAAMEER2RAE I EWTE S, ZORMITII,
€54 paey? | SRR . CETR L) 3EEMH LY. MSX2 TI3T A4
F v DE) AR IIFEDILL N,

34 CEEWGE VAR LI, HEO FHOERIKD ), ROEHDERE
LTV EXICRETRENAAT, 160 Ll bTRET S, W,
b AMDERDEEIA IV TOFEL L IflibiLd, MSX D “947—#1) A
&” DI, 2 L TARMEE % 300, BEDEBRORRIKbL72L &I
RET L, ETHRE ) ALL, COEINAAD, 1/60 BT LIZRET 5,

X 4.10: EERRE N AADRH DTS

=20 ~=v1

sy AsEEeHET SCEERTS
TR

KIS, TZERRT A

FEIFGE ) AR & EERE )AL ZHAADES L, BHEO LG EROER
B 2T, EINALERESELIENTES, IHNT, HIEZEEFHRED
ABD b ETHEN ) AL ETO RIS L, EBEHEN) AL L EEFHE ) AAZ
TOTEFIT, 228TES L) biF,

% 72 MSX2 Tl3, “r—Y” LR FN L WBOBEREFH O EHNTE S, ETF
RAM #f 128 ¥ v 34 b MSX2 Ti3. SCREEN 5 7:(3 6 T 4 Ef,. SCREEN
7TL8 T 2EENR—VEFHETHL LW blt, b % BASIC @, “SET PAGE”
/AT NBZ T, BEROBEEZBRIEFCERT LI LNTE 5,

COMEERRIF LD, =LY 7 b X TEAINLT W 2EERE ) AL,
2L VETEH D AAE T 0TS LEE), EBEREVAATR—VZYVELL
e, BEEOEAE FRICROXODR—V 2 ERT S, 3HIZ, VDPDHR7
o— LAk A ADEIE, K HOEE/ZE T2 R 70— L3852 L b THEN,

4.7.5 EEREYAZDEBERBNT S

HEITEEICVW- T, FLHT VDP DfEREZ Aok &, “SEEBRE N AALA
PN ODIELH” LEEMERK LD -T2, “MSX2 77 =AW F
T2 X2, EEBE D ABBEENH DL L W) T LIFBAINT VDD,




LT EFRE VAL EHRT S 115

K 4.11: EZARRE D AADFIE

A e IS
EE 7 — 5 2 HET 5
'
¥ DEERTH ) 224

PRITHPEET S
]
HE g D AR T
~—V 0 2ERT S R=0ER—=1EH
v SHUHAELAEEY.
AERE ) AALT BEINL-EFERTEYA
~—y 1 2ERT A AEHNIFBZLT, YIVE
ATRERT %,

Bk 77 0 75 AEIRISAFIIBRI N T WA D - 7:e TN EBRBRICT—LHY 7
PSRN, FhbE - ) B bERDII, 2 A NHRELR=—F %
=% oRFEIN, Yy 72 BXY YBWHIr—LBBELTLLIEER ),

hﬁXﬁWﬁX2K&ofﬁﬁéﬂhﬂ%@UtOm\Wv—Fﬁ:T%X7D—w”
D, SHUEL 2—T 4 Y I — AR ESICIZIEE IR SRR 5 20T L,
0% CIRIERESENRZa -V LTLE) D, F—LIZIFRPELNZAT
FRL Y e, BEECEET AL TELP-T, AN Sy 72 EX? T,
B % R IR 7 B — L SR H S, i LROBEEMEICZ T ERRIET
WD, YEED M 2 HRER T3, FInd) 7o TnAEDPEEICL -2
FY. RaTHBAFLR 70— NBADERNL LD EN L, EARE N AR L HFA
Liz, &, 3. —ESFWTLERIZ “an 720" T, hLIBE, EERE
DABLEFFALIY 2 —TF 4 ¥ 77— 405, KRR YEBARIND LI IC B, EER
) AR R —LY 7 b2, K—XX—THFILIES Y. RTODEED Y
LYo LpERENLV, EBICHALTA LI,

X 52 MSX2+Tld, £EREINAA L “N— kPR Z0—0" 2ilAaD
%T\@E@~ﬂ%ﬁﬁ%ﬁ17u—wéﬁéltbﬁ&bnfhéo3%5#6
%%éﬁt“ﬂlXEUvFBDX&va”TM\7—A@Eﬁﬁ%ﬁz7ﬁ—w
Xuhhis. AEREVAACL-T, HEFHICFI=22rynay 7ty [ 2PS
3TEERLTVWBE LI, '
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4.76 UVWIWIEREEIVE-TWVWIH !

ERICEBBE N AL EHES2T RIS A0ERBMLE ). FLIBRTHMT
Y. CoTurIalzeY v ETELNIZLD, T, BASIC iDL HFFUH
LTHZ2L5 10K >TWBNT, BIEDTY—2 %48 P FUYRHATE 537
72, 2 V—2RVZRFLBBLTBLDT, T 77—FbhP5ANIEE->T
L TATIZL .

4.77 EEBEVYAAIZES) VDP LSR5 —

ABHREN ) AL ZRITLDODDOFIEITKDEB), FTaAL RNV IRS—
191CE8 ) AAZREIRLVWERBROFZSZ2EEZAL, 2 e LV PRI —0
NDEw M 4% 1ICERZ D, T5&, IREINEEROE R Kb/ E &IZ, VDP
HCPU I LTEIN AL ZDITE, 2, BN RAAD PP EEIT, RT—F
ZVVZRF—1DEy b 0A 1 ThHIUL, BN AADRKIEEGE D AL TH S
CeHbrb, SNLNDI LT EDHIDL, K412 & 413 72,

X 4.12: EEHFEI N AAEZHET S VDP LY RS —

VDParybhro—nLY2%—0
bs bs bs bs bz bz by bg
0 |DG|IE2|IE1|M5|M4{M3]| O

Lapzosozrzane
| £ —
ERGEN ) AL EFTT B
5S4 b *
FUE A4 RIS

Pl b0 B EEAD

VDPaY  FPa— b 27— 19

bz bs bs by bz bz by bg

IL7|ILg |ILs [IL4 |IL3 |ILo [ 1L, {ILo
[ T T T 1 1 | goasesuss

* V9938 D ADKEET. V9958 Tl3» % 57 0 2 E X AL,
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X 4.13: EFRREN D ABZRET 5 VDP LY 22 —

VP Ar— il S A =1
b7 bs b5 b4 b3 bz bl bO
FLILPSID |(ID|ID|ID |ID |FH

Loe a0 am 2 it 2
VDP O/x— v 3 VRS
FA4 bRUIcfES*

* V9938 N ADMERE T, V9958 TIFEER K,

EEH, UEEERE AL CEEREBZRTIL RS -0, £ TIE, X
DDV IRY—%i->T, MEDYNBEZ LN—F72THZA 70— 2HEILT
AL,

SCREEN 5 $7213 SCREEN6 T, 2> bE— L P RXFZ—2DEY b6 E5IC
~N—UREL2EEAL L, BASIC ® “SET PAGE” w4 &Mk, T4 27 L —~—
U (BEICERT A=) 2YNBZ2ZLHTES (M4.14 38). Ev P TICiE
02, EvF4L50CI312ZNFNEEATDLITIE, THERL L i SCREEN
7% SCREEN 8 D¥A, By P 5 TR—V2IEEL. Ev b 6IZIIA2ALLT 0%

X 4.14: HEEYI D B2 26355 VDP L YV 28 —

VDRI 2 obhaps bz iz 2 <52
b7 bs bs bs bz bz b1 bp

0 |As|A1s]| 1 i i 1 1
L L L 1T Toaneprensan
AT

P bT02EEAD

VDPaybu— v 24%—23
b7 b bs: b *ba=be” bi. by

[DO7DO6DO5[DO4DO3DO2DO;1DOg

PP S R S A M P S TR N
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B4G: %8 A = P2 7 a— Ot A

2y ta—ALYRE— 230 0DHE ayba— L YRS — 2357128 V)ii%é*‘
VRAM # it FRLE VRAM it FRLiE
e 0 i 128
R
m 2A00H 212
IR FERIR
4000H 0
6A00H — 212 F
FFR
TRFIH e Lo IPEFH =7 U2

%éﬂU:tT\&—V%mnﬁiéltﬁﬂﬁntéo

$7- v b= PRI—22 BES L. ~—FT7 2 THERT o—NVETE
:t#?%boﬁwmmmw4wm;5u\vvxy~mﬂibtﬁm;of@ﬁ
DFERNE L ETA RAM DRI XS ED Y | HEFEAHER 70—V T B &V
ﬁﬁﬁﬁotﬁb\:mn—szTﬁx7n—w%ﬁ5t‘%0&&%@:?%
Eﬁmﬁ%tfnftiim?\iﬁﬁﬁ%mﬁx7n—w§%mié&8@ﬁm
ﬁ%gﬁtéoﬁ77WTD7§AT@\Wmﬂﬂm”ﬁkﬁtié#7w~%7
T. CORMEE LTV,
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478 TEYyF7NdDFHiExE BASIC 59 DENME

EERE )V AAZRIT OOV INTarSald, Trry77—TEsN
=5 )L BASIC SEETHELNIBAH»LTETWDS, Trr77—nEsn#ER
BIIRICHATL2ELT, ETIEIT 7KL, BASIC B4 OEMERE, 5
B|qarLso,

Ty 75—n7arIh (V=) R}) BEFIE, ROR—PD) P49
BRLTE W, ch2MSX-DOSDHDAZ N =2 F 4 2~ % ETABL, “ON-
SCAN.Z80” \29 774 NETE—7L & H, KRic “MSX-DOS TOOLS” iZA -
Tw3, “M80.COM” & “L80.COM” L \w9 7u 75 L%fiv, ROFIEEB YIS
TN ) vy 2%32, “ONSCANBIN? LWy =L vE 77 ANKTENL
=T77¢, %8 “DEL ONSCAN.BIN” L \)#45riz, T 7NERNETE ER
HEWT7rANEBHET DD LD, —EHRBAED LD,

M80 ,=0ONSCAN.Z80/R/Z

L80 ONSCAN,ONSCAN/N/E

DEL ONSCAN.BIN

REN ONSCAN.COM ONSCAN.BIN

FNTIIKRIC, 2y vE77ANVEaybu—NT5, BASIC7R 7 F4 ()R
b 4.8 M) OEIERBEEHAT 5,

39 190 172 5 200 fTOEAE. EF A RAM HOR—Y 0 29{LT 572D b
D, B ZHRZ 7 0—)L EEEHAITIT—Y 0 2R EVIILT 2LEL D 5D
Y. “CLS” 2= FTIIEEICERENLWMAIET LYHIMLT 5 2 LA TE X\,
Z 2T “COPY” @4 %4\, HEE D (0,0)-(255,127) DA% (0,128)(255,255) I
BEL. ~—V 02EEMPILLTWB L) bIFE, 7221047, 24047, 25017
i3, FNFNT R 22—V 2RRT ST,

BASICO7u 7 s bey yEn7uss L2023, “USRBE” &
FIF 5. 260 713810 AR 2R TEEREHEE L, Bl LMIc<—2 0%, @
i FHlic<— 1 2RRSE L7,

USR (256+:E TR %)

BRI LA ST, EERESHEERR DL, 8N AAZEI THIPE
1ty 5,

iz, BELAICERENTwER—V 0NEHSE, WRAZ70—-N13ETD
D% 290 47,

USR(512+EEMH{HRS)




120

&

(]

T&

SERTHEEZIEET 5, 72, ARIIFE-> T ZenwiTE,

USR(768 + M ES)

ET2E, HETICERENER—V 1 DA 2R 70— LI LLI LD

%, EEHRE D AAEHPIET 5123,

USR(0)

2ETTUI VN,

hBIOSOIS5ATIR, Ty 75 —Ha2Hicd 5726 USR BEED/ 7
)(._.

e

Dk

Z—2BBICR->TWS, 056,

USR(868.0)

USR(100+A!)

YU REBD7RFA=F BB L,

) Z b 4.8 (ONSCAN.BAS)

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

3

’ onscanl.bas : test interrupt on scan
’ by nao-i on 24. Sep. 1989
3
CLEAR 300, &HAFFF
DEFINT A-Z
OPEN "GRP:" FOR OUTPUT AS #1
BLOAD "onscan.bin"
SCREEN 5
SET..PAGE .0,0: .COLOR 45, 6,1:. CLS
COPY (0,0)-(255,127) TO (0,128)
CIRCLE (128,106),80: PAINT (128,106)
SET PAGE 1.,1: COEBR"15; 1,1: CLS
DEFUSRO=&HBO0OO
PSET (8,192),0,PRESET
PRINT #1,"This area will not scroll."
JK=USR(256+100)
FOR J=1 TO 5

FOR I=0 TO 255

JK=USR(512+I)

NEXT I
NEXT J
JK=USR(0): COLOR 15,4,4: SCREEN O
END
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4.7.9 Ty 75—BoOBERES

%n?uwxw;‘Uxb4gm\%%mﬁﬁﬁﬁnﬁﬁéﬁﬁﬁ5x4y7n
75 AOBERBEE RHT 5.
iﬁ‘%%n”@gmsﬁu\MmCOM¢LwCOM%ﬁofBA$Cm#7
w—%yﬁzmﬁ%&f7vl7b%#étbmﬁ%aMmCOMthCOMu
ﬁﬁ&TKLTﬁw‘Tt775—?#%&t7n¢5A#%797%®774»
%WU&T%@ﬁotﬁ‘:®t§¢%ﬂ6774W@%%%ﬁ“dﬁﬂo030
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D~y T—HY,
FEH
o — | Bt &
o — F#T Hi
FATERLAE b
Yot F s HENENEERAENT NS, b EIEEL T 502, ASEG
DRD 45712,
éf\MDJDA&”#%iL%@%%ﬁ,707?A@$Wﬁ&é°%mmﬁ
&ofwamﬁﬂﬁRmﬁmﬂﬁx—y—@%ﬁoNix—y—ﬁﬁﬁtaﬁAv
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&—mﬁu\MHzﬁﬂtwaémmﬁﬁénéo:mté‘N§/—7—mL
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= ki o o bt d RIS,

RST 30H

DB zavy M ES
DW &

RET

%%wfﬁ<t\ﬁoﬁﬁﬁﬁitttéu‘%ELtTnfﬁA%WU&T:t
ﬁ?%éo:@iiﬁ\ﬁ#@%ﬁ?:—»éﬂé%ﬁ%“?v?”twﬁoll
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ONMEMR ALY —ICRREEININT, AF L V22 —2EEB2Z TIRWITh W,
Yle X gl Ch7u e xihs bl a7 rankale a7
DIEMELIRELTEBE, S)AALBEY Kb 572 L EIRELE Ty 72 Y% v
2SI LES,

E ) ABDORETHUH S, VDP 2#8ET 5670774 %, “ON_VSYNC:”
L, “ONSCAN:?” P LHgLELZ TN —F AltE DT B2, LS FREEZ
L, EEHBENAAEROOHBICHEZ 57555,

HTN—F 2 “ VDPSTA” 3. VDP DR F—F AV YV RY — %, 7 N—
# “WRTVDP” (3, VDP D2 bu—nLL PR —ITIRESNMEZEXAA
T. 2DME% ZNENDRIESFT (£ 4.9 M) 2RHET S, oL b, BT EN
72& iz, MSX2% 2+ ROM iZizc 687V —F > L[] LEkRED BIOS »*
HHDT, LBIREASTH 7N —F 2ELFTIZBIOS 223w\, TL, I
59 BIOS (347 ROM i2h » 72 ), HEFISH 7 ROM 22U L2 ) T 2D T,
ZOBED PP D L W) SN B D, DD, ARID L ZE] ) AL I3HR
AVE DT, 2 TBIOS 2Mbuh -7z,

MU BASIC =y VEYTN—F L IZIZERE LW LT Y, DOSH 7 u s
SATIZE N AR 0 75 L% 4000H LD b REWFHICESLEX DL,
NUTTIIHFEN R v FHEKD MSX TAHRERADIHE X 5 5 577,
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) X b 4.9 (ONSCAN.Z80)

onscan.z80 : test program for interrrupt on scan
by nao-i on 26. Sep. 1989

called as USR function from BASIC

e wa we e Wi Weline We Ga

USR (&HO00xx) restore registers and hooks
USR(&HO1xx) set interrupt line
USR (&H02xx) set display offset line of page O
USR(&HO03xx) set display offset line of page 1
.280
START EQU 0BOOOH ; address to load and execute
USE_SUB EQU 0
USE_WRTVDP EQU 0
IF USE_WRTVDP
WRTVDP EQU 0047H
ENDIF

EXTROM EQU 015FH
VDPSTA EQU 0131H
SETPAG EQU 013DH

RAMAD2 EQU 0F343H ; slot of RAM in page 2
RAMAD3 EQU OF344H ; slot of RAM in page 3
RGOSAV EQU OF3DFH

DPPAGE EQU OFAF5H

ACPAGE EQU OFAF6H

H.KEYI EQU OFD9AH

H.TIMI EQU OFD9FH

RG8SAV EQU OFFE7H
ASEG
ORG 100H ; to make .COM file
.PHASE START-7

DB OFEH ; header to BLOAD

DW AD_LOAD ; address to load

DW AD_NEXT-1 ; address of end of file

DW DO_NOTHING ; address to execute
AD_LOAD:

PUSH AF

PUSH HL

PUSH DE

PUSH BC

CP 2

JR NZ,RESET_SCAN ; parameter is not integer

INC HL

INC HL

LD E, (HL)

INC HL

LD D, (HL) ; DE = parameter of USR()
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LD A,D
OR A
JR Z,RESET_SCAN
DEC A
JR Z,SET_SCAN
DEC A
JR Z,SET_DO
DEC A
JR Z,SET_D1
JR RESET_SCAN

SET_SCAN:
LD AE
LD (ILSAV) ,A
CALL SET_ILREG ; set interrupt line
LD A, (HOOKED)
OR A
JR NZ,RET_BASIC ; hook is already set
LD HL,H.KEYI
LD DE,HOOKSA
LD BC, 10
LDIR ; save hooks
LD HL,HOOKDT
LD DE,H.KEYI
LD BC, 10
DI
LDIR ; set hooks
LD A, (RAMAD2)
LD (H.KEYI+1),A
LD (H.TIMI+1) ,A
LD A, (RGOSAV)
OR 00010000B
LD B,A
LD c,0
CALL WRTVDP ; interrupt on
LD A1
LD (HOOKED) , A
JR RET_BASIC

RESET_SCAN:
CALL RESET_SCAN_SUB
JR RET_BASIC

SET_DO: ; set display offset of page O
LD AE
LD (DOVAL) ,A
JR RET_BASIC

SET_D1i: ; set display offset of page 1
LD AE
LD (D1VAL) ,A

RET_BASIC:
EI
POP BC
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POP
POP
POP
DO_NOTHING:
RET

RESET_SCAN_SUB:

DI
LD
AND
LD
LD
CALL
LD
CALL
XOR
LD
LD
CALL
LD
OR
RET
LD
LD
LD
LDIR
XOR
LD
RET
SET_ILREG:
LD
LD
ADD
LD
LD
JP

ON_H.KEYI:
LD
CALL
: AND
CALL
JR

ON_H.TIMI:
PUSH
CALL
POP
EI
JR

HOOKDT:
RST
DB

DE
HL
AF

A, (RGOSAV)
11101111B
B,A

c,0

WRTVDP
BC,23
WRTVDP

A

(DPPAGE) , A
BC, 1FO2H
WRTVDP

A, (HOOKED)
A

z
HL,HOOKSA
DE,H.KEYI
BC, 10

A
(HOOKED) ,A

A, (ILSAV)
HL,DOVAL
A, (HL)
B,A

€,19
WRTVDP

Al
_VDPSTA

1
NZ,0N_SCAN
HOOKSA

AF
ON_VSYNC
AF

HOOKSA+5

30H
0

inturrupt off
write O into reg#23
restore display offset

write 1FH into reg#2
set page O

restore hooks

interrupt line = (ILSAV) + (DOVAL)

write interrupt line # into reg#1S
called from H.KEYI

read status reg#l

called from H.TIMI

do not change AF in H.TIMI
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DW ON_H.KEYI

RET

RST 30H

DB 0

DW ON_H.TIMI

RET
5 data area
HOOKED: DB 0 ; non-zero if hooks have been set
HOOKSA: DS 10 ; save area for hooks
DOVAL: DB 0 ; display offset of page O
DiVAL: DB 0 ; display offset of page 1
ILSAV: DB 0 ; interrrupt line

_VDPSTA : read a VDP status register

Entry A VDP status register #

Return A value of the status register

Modify AF, BC
Note compatible with ROM-BIOS
DI when return

e we we we we we w

-

VDPSTA:

IF USE_SUB

LD IX,VDPSTA

Jp EXTROM

ELSE

DI

AND 00001111B

LD B,A

LD A,15

LD C,A

CALL WRTVDP

LD BC, (6)

INC C

IN A,(C)

PUSH AF

LD BC,15

CALL WRTVDP

POP AF

RET

ENDIF
H WRTVDP : write a byte into VDP register
3 Entry B datum to write
3 c VDP register #
. Return none
¥ Modify AF, BC
. Note compatible with ROM-BIOS
: DI when return

IFE USE_WRTVDP
WRTVDP:

PUSH HL
PUSH DE
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LD D,B ; =datum

LD A,C ; =register #

LD HL,RGOSAV

CP 8

DI

JR NC, SAVEREG

LD HL,RG8SAV-8

CP 24

JR NC,NOSAVE
SAVEREG:

XOR A

LD B,A ; BC=register #

ADD HL,BC ; HL=RG7SAV

LD (HL) ,D ; save datum
NOSAVE:

LD A,C ; =register #

LD BC, (7)

INC C

ouT (©),D

AND 00111111B

OR 10000000B

oUT (©),A

POP DE

POP HL

RET

ENDIF ; IFE USE_WRTVDP
3 please modify following subroutines as you need
)
ON_VSYNC:

XOR A

LD (DPPAGE) ,A

LD BC,1F02H ; write 1FH into reg#2

CALL WRTVDP ; set page O

LD A, (DOVAL)

LD B,A

LD c,23

CALL WRTVDP ; set display offset

JP SET_ILREG ; set interrupt line
ON_SCAN:

LD A1

LD (DPPAGE) ,A

LD BC,3F02H ; write 3FH into reg#2

CALL WRTVDP ; set page 1

LD A, (D1VAL)

LD B,A

LD c,23

JP WRTVDP ; set display offset
AD_NEXT EQU $ ; end of program + 1

.DEPHASE

END
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4.7.10 EEBEYVAADT S EBNMN—F

%&K\iﬁﬁ%Oﬁﬁ@tb@fuﬁ?Amv—XUXP%ﬂ%ﬁﬁ@ﬁﬁ@
&A¢\Tty7§—%ﬁofw&wA@tbm\Bﬁ%u797%774w%¢
6BA$07D7?A%%ﬁTéQUTmfﬂfﬁA%ﬂ%ﬁA‘iﬁé%ét‘E
i1z “ONSCAN.BIN” L1295 7 7 A VE{ER L T LD,

) Z b 4.10 (MKONSCAN.BAS)

10 CLEAR 100,&HCFFF:DIMD(15)
20 PRINT"Making onscan.bin": AD=¢HB00O: C=0:L=0
30 FOR I=0TO15:READ A$:IF A$="x" GOT0100

40 A=VAL("&h"+A$) :C=(C+A) AND 255:D(I)=(D(I)+A) AND 255

45 POKE AD,A:AD=AD+1:NEXT
50 READA$:A=VAL("&h"+A$) :L=L+1

55 IF C<>A THEN PRINT "Error in line ";990+10%L :END

60 GOTO 30

190>

110 PRINT"Saving"
120 BSAVE"onscan.bin",&HB0OO,&HB14D
130 PRINT"Done.":END

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

F5,ES,D5,C5,FE,02,20,53,23,23,5E,23,56,7A,B7,28,
4A,3D,28,08,3D,28,49,3D,28,4C,18,3F,7B,32,D9,BO,
CD,Al,BO,SA,CC,BO,B7,20,41,21,9A,FD,11,CD,B0,01,
OA,OO,ED,BO,21,C2,BO,11,9A,FD,01,0A,00,F3,ED,B0,
3A,43,F3,32,9B,FD,32,A0,FD,SA,DF,FS,FS,10,47,0E,
OO,CD,F4,BO,3E,01,32,CC,BO,18,0F,CD,70,B0,18,0A,
7B,32,D7,B0,18,04,7B,32,D8,B0,FB,Cl,D1,E1,F1,CQ,
F3,3A,DF,F3,E6,EF,47,0E,OO,CD,F4,B0,01,17,00,CD,
F4,BO,AF,32,F5,FA,Ol,02,1F,CD,F4,B0,3A,CC,B0,B7,
ED,BO, AF,32,CC,BO,

c8,21,CcD,B0,11,9A,FD,01,0A,00,
c9,3A,D9,B0,21,D7,B0,86,47,0E
cp,DA,B0O,E6,01,C4,32,B1,18,13
18,10,F7,00,AE,B0,C9,F7,00,BA
00,00,00,00,00,00,00,00,00,00
4F,CD,F4,B0,ED,4B,06,00,0C,ED
F4,B0,F1,C9,E5,D5,50,79 F
21,DF,FF,FE,18,30,04,AF
oc,ED,51,E6,3F,F6
01,02,1F,CD,F4,BO
A1,BO,3E,01,32,F5
47,0E,17,C3,F4,BO

D,F4,B0,C3,
0,3A,D8,B0,

PA0 - et e R S

5D
00
33
BO
20
B4
61
EO
54
67
2F
BA
2A
A6
E7

5D
F3
E7
0D
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ZnEZ. MSX =4 Y 1990 4£ 7 H5 2 5 1990 4 10 HE5 £ TD
“MSX24-7 7 = ANARIREK” DB E2FHwRELZDIDTH 5,

51 FMEBERE-TEALHD

MSX-MUSIC & \» 9 EHTHEPEZ > FM FiE, ¥—20MFEE2z815H 5
LI LTS NBDIEFMS TV BITE, EALHMAICL STWAHDHR? TDHR—
VTIIFDHITE-TA S,

51.1 FMEBE~NCEI>IEFEBROER

FM R ZMH T 2011, BETEHROBEEZRIE-TAHL ),

K7 -n—7HH3, BETERZ2HETE2RIRSRL, EETEFAZHIEITE S
TANG —EHABDET, “A—FR A HF =" L) BEHEEE-72, 1968
FREFINZERLLREOL I — FERERSI N, 1970 FRIC% 5 £ 2 DEHEK
MY rveHAF—%fFS L) IChot, RN YA -T2, BoEEREL >
TWwd “FSINS YL =" LiIZE-STWT, Py PRI L EDTFHu 7N
BOMARLETELNT D, TYVZNCHLT “PFRd 4 =" L
LIEFN TV B,

T, TOTFRZLred L HF—icid, W 2PDRENH -T2, T, &R
EELICTE G, SliTH L, HEFAIRT WV, L) &, EHD 1970 FFRUTHK
BETICZ2H-T, Y24 —2AELAITYE, FEIELLI 722 EXHR
2> T\ 5,

BT, ZALRREZTRT 20ICHARI NN, FYHNVERKICELEFE
Bk BT UINERIT. “TATSTTN Y FeSxrb—F="
LT “PSG” 75, Chid, 4ERBRENT Y INRERBOH N E, TYVIN-TF
v (D/A) ¥ 23=2—T, A—F 4 A/BICEITHAT 5 LSI. WiErE<.
FNRT WL IH-oT. MSX L Y¥DELK DXV a2 TilARAENTW S,

PSG L) b ML S 2EAHFEDOVLEDIIC, “Dr 7)) v I7ER »db, I
2. BPOBBOTELL 2TRIMHST, A/D(TFeZ - FPINyR0N—F —
TFPVINMESICER, A ) —CiEL, D/A 23— F2—TTFu7E%ICK
LTEETZ23D, ChZBALEREY, “Ur T4 L
S biFE, E2E2HHEREWITE, KEDXA®)—2BELTLLE, ~N—F
72T HAEMICE B ERREWZ B,

EC.PSGHLRRE, 4o 7)) v I7HEROBREIZADEF-ILHRE LTEH
ENz0H, FM EE, FM L3, FMBEERETFTLDOFMES LFE L., ‘KK
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# 5.1: BEFEGEOMEREZ LT 5

[ I TFeZir® [PSG [ Fr7 )T EFMIE |

N—F T || B LSI LSI+k%&® 2 €1 — | LSI

% E N WERICTY | BE BE 3
Tt EZ2 755 JIhE EZ2
F—78R T ESS A&
filiA% 1N 4 o b2

BH L) EK, M5.1 D&, 1EDTYINRIBGEOHAN, ) 1LEDT
CHONRIRBOPEKEEFALT, PSG L) L EHLEFREYVRT, 1LHoFTY S
LEIRRE “ARL—F =" v, K51 D& IC2@DEERZ2ELFM F
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# 5.3: MSX-Music TRETE 2 5H#—%
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LidwoTh, EHREBRF=T7ADT, FROEVDIF L b b\, FM HFiR
BHWC AT, K BRA. TREROMMBICMZ, EEELXEFRL LAY
BicbFE, FARANEDo2ICW W, YA EEEELICL, (ElIREER
FHAF =70 s 5e—bHATEC & 1IC. BEFEFLEIZS 5,

5.1.4 MSX-MUSIC 29 LTA3%

MSX-MUSIC i2id, 62 L® 63MHENTFAIrHEIN TS, D) HD 15
M2 FM S LSLICHE I - @ T, kY o 48 F¥HIZ ROM ([2ici&k S e
FfrZ, ROM iCEHINFRNT— 213,
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S—hHEE, VR } 51 D7 0T5L0EAIT.
Voice No. * has no data.

tnsle X v —UHERRINE LI IRE-TW 5,

)R} 5.1 (READFM.BAS)

100 ’ read VOICE DATA of MSX-MUSIC

110 ’ by nao-i on 20. Apr. 1990

1202

130 CALL MUSIC : DEFINT A-Z

140 DIM VI(15),VD(31),V0(3)

150 PRINT "Voice Number (0,...,63; 64 for all; 65 for end) ";
160 INPUT ME

170 IF 0 <= ME AND ME <= 63 THEN VN=ME : GOSUB 200 : GOTO 150
180 IF ME = 64 THEN FOR VN=0 TO 63 : GOSUB 200 : NEXT VN : GOTO 150
190 END

200

210 ON ERROR GOTO 460

220 CALL VOICE COPY(@QVN,VI)

230 ON ERROR GOTO O

240 FOR I=0 TO 15

250  VD(I*2)=VI(I) AND 255

260 VD(I*2+1)=(VI(I) / 256) AND 255

270 NEXT I

280 NAg=""

290 FOR I=0 TO 8

300 IF VD(I) THEN NA$=NA$+CHR$(VD(I))

310 NEXT I

320 PRINT : PRINT "Voice No.";VN;" : " NA$
330 PRINT "Transpose=";VI(4);

340 PRINT " Feedback=";(VD(10) AND 14) / 2
350 FOR I=0 TO 3: VO(I)=VD(I+16): NEXT I
360 PRINT "Operator 0" : GOSUB 490

370 FOR I=0 TO 3: VO(I)=VD(I+24): NEXT I
380 PRINT "Operator 1" : GOSUB 490

390 CALL BGM(0)

400 CALL VOICE(@VN,@VN,@VN)

410 PLAY #2,"CED<G>CR","V6EGF<B>ER","V4GBADGR"
420 CALL VOICE(@0,@0,Q0)

430 CALL BGM(1)

440 ON ERROR GOTO O

450 RETURN

460 ’**x* error

470 PRINT "Voice No.";VN;" has no datum."
480 RESUME 440

490 ’*x*x print data of an operator

500 PRINT " AM =";(VO(0) ¥ 128) AND 1;

510 PRINT " PM =";(V0(0) ¥ 64) AND 1;

520 PRINT " EG =";(V0(0) ¥ 32) AND 1;

530 PRINT " KSR=";(V0O(0) ¥ 16) AND 1;
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540 PRINT " MULT=";V0(0) AND 15;
550 PRINT " LKS=";(VO(1) ¥ 64) AND 3;
560 PRINT " TL=";VO(1) AND 63

570 PRINT " ADSR=";(VO(2) ¥ 16) AND 15;","; VO(2) AND 15;",";
580 PRINT (VO(3) ¥ 16) AND 15;","; VO(3) AND 15
580 RETURN

600 ON ERROR GOTO O

7075 AR THRIEL TV A AL — 2 — 3 2, A<V —9— 113, EEXD
HHEEL DD “Fo ) F— e FRL—9 =" T, AL —%—225 12%H#HT
L7200 “FTSab=F— e FRL—F =" 15, ZNFNHEL T IEYEDOBKE
M3T2L. 2N TIMORICLSTLEINT, TITIIER, SEELL
2E-T, FEHTHEARTELY, £5%5. YR} 510D “PRINT” &\ #5r%
“LPRINT” iCEE LT, BRTF—F2NERZHMFLTHEITI. B TERZRIHTS
r2bnBEERE LTERMD» b Lt vy,

5.1.5 FMEiEA2FE->TY XLE(CHkE

MSX-MUSIC i2fR 5§, FM FEAFETF L T 2 FIITRE TS, EEDITHREGS,
TFHory et A F—pE) BTITRSEF AR L 2 4 X2FE FM HED
TEBTEHRAEDIH N TELILHFROLT, “BolFV 50T HMIIL”
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% =T MSX-MUSIC I2i3, 63FEHOREHBT LI, “) XLE” 2RETD
1ODMEELHBEEINT WS, £ 7Y 63MENRGEFOHRICE, FTRENVERD
EINTVBENEITNE, INHIBERFLRLAETARINSEGEFRA, T T
I ) XaFLIZ, HL ETHHWL,

22 TPALR LI EPNT VS LIS, MSX-MUSIC i2i3F v AN 140569
2T, 9D 2 ARV —F —KRFM FELFNEIN TS, TDLIzREEL
LTHZIE, 9 FDEBIWHEL bIF7E,

rIah, ) RAEREYVHRTLDOFELLT, Fr A1 b6ETE2E
BORBEICENYUT, Fr AN THALIZTHOIMFTDEARV—F—%, )
zA%thﬁﬁctéﬂ%n&ofwéo%mhb\MweMUmcmﬁﬁéib
TOIZ, ORBETLIIORBTHLITESRE L) BHIEDLNL DI DT,

BASIC &5 o b DKREEFIHT 5icid. “CALL MUSIC” GG D2¥Z A —5F —
R AR R e (-

CALL MUSIC(0,0,1.1,1. 0.0 £ 05isl)
T 9 R ED
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TORBEHLITEREIRIRENS,

BEF TITRIEBR L2707 F5 413, MSX-MUSIC »&@a7—% L. B4 TE
DL ZLAFEDEWZHEDLITE2DDLD, ILHIC, BERENTH 3 ED
2F RV —2—i2L % “Bass Drum” Z 4B S L2h &, ) TAED 64—
F—ICEBNAFFLELARIELT, )V XAFEDIZ) HARHDO FS LU TWS
CrE, ERICITBEAAT, BHADETHERLTA L),

)X} 5.2 (BASSDRUM.BAS)

10 CALL MusIiC (1,0,1,1,1,3)

20 CALL BGM(0)

30 CALL VOICE(@31)

40 PLAY #2,"viscccc","","","" "RRRRB!4B!4B!4B!4"
50 CALL VOICE(@0)

F72, MSX TI3 FM Hif & PSG ZRIFFICIE 5 20T, FM FECREE S Z H
L. PSG TITRBE L OREZ T Z L DTRESS, LA L. MSX A0 k-
T. FMEREDENDKES L PSCGOEDKEID NS VAP ESTWEDT, FH
FND=y TR L TEHERZHE T 2/2DD 705405, BEICHE-TL b,
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52 FMTZEZ3arro-—

WERY — 2D BCM RMBFITIIRPELWHFE L L 572 FM Fil, ZD—
TR, 2V vESuSARL M FEEZa2 bu— T2 kIC, KL TA
..

521 2IUoEAISLTEEHLTAS

HiD~—YTHRA L2k 52, $5E BASIC #1213, fMi#IC FM HiF %2 #(E
FTEILHNTER, TH, Y—2DMEELBGM L LTI SIS, w5
7'u 7S ApEE “FM-BIOS” #MUrH LT, FM HRZBET 24 H 5,

CIhbit. MSX-C TGN v 7540 FM BE2BET L1200, 54
T5)—7u7SARERBALE) LB, URDILLHH, DTS L%
UL N L TETHREL S VBE7 7ANMCT B7e®Hicid, “MSX-DOS TOOLS
(%7213 DOS2 TOOLS)” &, “MSX-C ver.1.1 (F7zi3 ver.1.2)” ', ZhEFNLE
T B,

ST, VRV 53ud MSX € elEc i gz 7 o s MESTHMG
“fmdata” &\ EFIHT AP T—F T, NAFTFALALRART FZL2MELH 6,
“PLrI7rvIL R EARIRRSRS LI, SDTFSIDIEN R, TA%—~
% b MSX 2% %, msx.spec DR— FTRABAINLEERICLEIPNLTW S,

) Z b 5.3 (TESTFM.C)

/*

* testfm.c

* by nao-i on 29. May. 1990

* (C) Isikawa 1990

* free to use and copy, but no guarantee or support
*/

#include <stdio.h>
#include "fmlib.h"
#pragma nonrec

#define TESTLENGTH 20

#define TESTTIMES 4

static char fmdatal] = { /* test data */
145 10 /* 0: offset to rythme x*/
383 05 /% 2+ offgset’ to ch 't */
0,20,:0050:: 0,005 0, 0, O5SGH /* 4: offset to ch 2...6%/
FM_RVOL + 31, 8, /* 14: rhythm VOL = 8 */
0x30, TESTLENGTH, /* 16: B drum */

0x28, TESTLENGTH, /* 18: S drum */
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0x28, TESTLENGTH, /* 20: S drum */
0x28, TESTLENGTH, /* 22: S drum */
0x30, TESTLENGTH, /* 24: B drum */
0x28, TESTLENGTH, /* 26: S drum */
0x28, TESTLENGTH, /* 28: S drum */
0x28, TESTLENGTH, /* 30: S drum */
FM_END, /* 32: end of rhythm x/
FM_VOL + 8, /*:33: Chy'1 VOL = 8 */
FM_INST + 3, /* 34: Guiter */
FM_SUSON,

FM_LEGOFF,

FM_Q, 6,

FM_04 + FM_C, TESTLENGTH,

FM_04 + FM_D, TESTLENGTH,

FM_04 + FM_E, TESTLENGTH,

FM_04 + FM_F, TESTLENGTH,

FM_04 + FM_G, TESTLENGTH,

FM_04 + FM_A, TESTLENGTH,

FM_04 + FM_B, TESTLENGTH,

FM_05 + FM_C, TESTLENGTH,

FM_END /* end of Ch. 1 */
¥

VvOID main(argc, argv)

int argc;

char **argv;

1
auto char fmwork[FMWORK]; /* address must be >= 8000H */
auto char fmbuf [256]; /* address must be >= 8000H */
char fmstat;

if ((fmstat = fmopen(fmwork)) == 1) {
puts("No FM-BIOS.");
exit(1);
} else if (fmstat == 2) {
puts("Bad address.");
exit(1);
ik
printf("fmopen : address of work area is J04X¥n",
(unsigned) fmwork) ;
memcpy (fmbuf, fmdata, sizeof(fmdata));
fmstart (fmbuf, (char)TESTTIMES);
do {
fputs("Playing.¥015", stdout);
} while (fmtest());
fputs("¥nEnd of play.¥n", stdout);

fmstop() ;

fputs("fmstop : complete¥n", stdout);
fmclose() ;

fputs("fmclose : complete¥n", stdout);
exit (0);
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FNTIE. TR LRMBICEHBALTWI ), £33, K&3H “FMWORK”
54 b D auto BHITH 5 “mwork” 2 HET 5. £ LT, 20FMEzOLLLT, 7
£ 75— “fmopen” ZWEUHT, I DELHIIZ 8000H LI EHFEHICE N 5 LR
HHDT, static Tl auto L ES L & ),

D EnFHKxick ), FM FEOEMICKIIT UL 025, FM FREAZTHE 1
#4. “fmwork” DEHA TFFFH LI F7e 613 2 75, #N£ 1 “fmopen” 7* 58 E 13
B/,

CorEREELZFE T L wnIE, FM FEZ2ME S Biic»% 65§ “fmopen”
ZIEOH L. 70275 A0 T T AR “fmclose” Z2FFUHTRENH L LW T
Yo b LY “fmclose” TN BHIIC, 707540 KRTLTLE ) LHAIE N
nT. 2n5475 ) —CiB(CTRLIHC] * —=, X —H I
ThH, BRI B EHI%-TW 5,

LLY FMBERE-770 75 a8 EELL ) HATE &3, *—
R FYRIIT— T ANEEEBLALT A LR, EALBATY.
“fmclose” #PMEUNHILTH S, RTIEBZLHIRERELE I,

&C, F—FhA-2BHb L, EHERKND/ X5 4 —F —% b7 LT “fmstart” %
UH T L. § ¢ FM-BIOS #iEZ#(13L» 5, 2N FM-BIOS 3. 74 ~=—#l
DAATH LI ICE>TWBEDT, HEERITILHL LTI F7L2RICEDS
X LR, ST RIS ATIE, EEL LA SEEIC “Playing” L ERIES
Bl Ttal,

“fmtest” (2. HEHZ SHIF1 2, EEIKDbL-> TWIUF0 Z:RT, 72 “fmstop”
3. EEAKRT % T, FM-BIOS 2##{LT 272D b D,

522 SA75)—OBIELAAT S

DR b 54 IHBBLEDIE. FMEETA 77 ) —DBREEREERT L1
D, ~yF—774N ‘FMLIBH ,

)X b 5.4 (FMLIB.H)

* fmlib.h : header file for fmlib

* by nao-i on 31. May. 1990

* by nao-i on 24. Feb. 1991 FM_01 changed from 0 to 1

* (C) Isikawa 1990

* free to use and copy, but no guarantee or support

extern char fmopen() ; /* please call this first */
extern VOID fmclose(); /* please call this last */
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extern VOID fmwrite(); /* write to OPLL register */
extern VOID fmotir(); /* write to OPLL register 0...7 */
extern VOID fmstart(); /* back ground music */
extern VOID fmstop() ; /* stop back ground music */
extern char *xfmread () ; /* read data from ROM */
extern char fmtest(); /* now playing 7 */
#define FMWORK (0x00a0+32) /* size of work area */
#define FM_VOL 0x0060 /* volume 60H...6FH */
#define FM_INST 0x0070 /* instulment 70H...7FH */
#define FM_SUSOFF 0x0080 /* sustain off */
#define FM_SUSON 0x0081 /* sustain on x/
#define FM_EXPINST 0x0082 /* expandet instulment */
#define FM_USRINST 0x0083 /* user-defined instulment */
#define FM_LEGOFF 0x0084 /* legato off */
#define FM_LEGON 0x0085 /* legato on */
#define FM_Q 0x0086 /* Q */
#define FM_END 0x00ff /* end of data */
#define FM_RVOL 0x00a0 /* volume of rhythm */
/* pitch */

#define FM_C 0 /* C */

#define FM_CS 1 /* C#  x/

#define FM_D 2

#define FM_ DS 3

#define FM_E =

#define FM_F 5

#define FM_.FS 5

#define FM_G ¥

#define FM_GS 8

#define FM_A 9

#define FM_AS 10

#define FM_B 11

/* octove */

#define FM_01 1 /* FM_01+FM_C means C of octove O */
#define FM_02 13

#define FM_03 25

#define FM_04 37

#define FM_05 49

#define FM_06 61

#define FM_07 73

#define FM_08 85

Lo ROERNGIERESSYE. EM el 714 77 ) =72, Y. 2D LHH
5ERIC, BIOS e X &/ D EFE,. FM-BIOS 2T 7 0D EEK. 5475
)—ERHTET7— 2T TDEE. FLTS5475)—D7 0l LRkl ED
nTtwa,
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)X b 5.5 (FMLIB.Z80)

- fmlib.z80 : library for MSX-C

- by nao-i on 29. May. 1990

; (C) ASCII 1988 for ‘search’, (C) Isikawa 1990

5 free to use and copy, but no guarantee or support
.280

3 address of BIOS and system work area

rdslt equ 000ch

calslt equ 001ch

enaslt equ 0024h

breakv equ 0£325h ; "C break vector
ramad0 equ 0£341h ; slot # of RAM

ramadl equ 0£342h

ramad2 equ 0£343h

ramad3 equ 0£344h

exptbl equ Ofccih

h.timi equ 0£d9fh ; timer interrupt hook

: address of FM-BIOS jump table

idstrg equ 4018h+4
_wrtopl equ 4110h
_iniopl equ 4113h
_mstart equ 4116h
_mstop equ 4119h
_rddata equ 411ch
_opldrv equ 411fh
_tstbgm equ 4122h

)

; MACROs to call FM-BIOS

CALLFM MACRO  ADDRESS

1d ix,address

1d iy, (biosslot-1)

call calslt

ENDM
JUMPFM MACRO  ADDRESS

id ix,address

1d iy, (biosslot-1)

jp calslt

ENDM

dseg
biosslot: ds % ; slot of FM-BIOS
breaks: ds 2 ; saving “C vector
p.ontime: ds 2 ; address of interrupt handler
p.oldhook:ds 2 ; address of saved hook

3
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cseg
ontime:
push af
1d ix,_opldrv
1d iy,0 ; will be modifyed

ontime.slot equ $-1
call calslt

pop af
oldhook:
nop
nop
nop
nop
nop
ret
sizeof_ontime equ $-ontime
IF sizeof _ontime GT 31
.PRINTX "ontime routine too big"
ENDIF
hooktbl:
rat 30h
db 0 ; will be modifyed
dw 0 ; will be modifyed
toret:
ret
vVV:
dw toret ; to ignore °C
5 char fmopen (address)
: char *address; /* address of work area */
: 0 : successful
5 1 : no FM-BIOS
. 2 : bad address of work area
fmopen@: :
1d a,2
bit h
ret 2 ; address of work area < 8000H
1d (p.ontime) ,hl
push hl
ex de,hl
1d hl,ontime
1d bc,sizeof_ontime
ldir ; trasfer ontime routine
pop hl
push hl
1d de,oldhook-ontime
add hl,de
1d (p.oldhook) ,hl
pop hl

1d de, 32
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add hl,de

res Oz 1 ; make sure address is even
push hl

call search

1d a, (biosslot)

1d hl, (p.ontime)

1d de,ontime.slot-ontime

add hl,de

1d (hl).a ; modify LD IY,??700
or a

1d a,t

pop hl ; address of work area
ret Zz ; no FM-BIOS

CALLFM _iniopl

1d h,40h

14 a, (ramadil) ; because FM-BIOS
call enaslt ; does not restore slotl
1d hl,h.timi

1d de, (p.oldhook)

1d be,b

1ldir ; save h.timi

1d hl,hooktbl

1d de,h.timi

1d be,5

di

1dir ; set hitimi

1d a, (ramad2)

1d (h.timi+1) ,a

1d hl, (p.ontime)

1d (h.timi+2) ,hl

1d hl, (breakv)

1d (breaks) ,hl ; save break vector
1d hl,vvv

1d (breakv) ,hl ; set break vector
ei

xor a

ret

: VOID fmclose()

fmclose@::
di
1d hl, (breaks)
1d (breakv) ,hl ; restore break vector
1d hl,breaks
1d hl, (p.oldhook)
1d de,h.timi
1d be,5
1ldir ; restore h.timi
ei

ret
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$ VOID fmwrite (RegNum, Datum)
] char RegNum; /* OPLL register number */
s char Datum; /* datum to write */
fmwrite@::
JUMPFM _wrtopl
; void fmotir (aData)
; char aDatal[8];
fmotir@::
1d b,8
xor a
di
fmotir_loop:
1d e, (hl)
inc hl
CALLFM _wrtopl
inc a
djnz fmotir_loop
ret
; void fmstart(pDatum, Times)
- char *pData; /* pointer to Music data */
- char Times; /* times to play */
fmstart@::
1d a,e
inc a
ret z ; make sure that Times != 255
dec a
bit T,h
ret z ; make sure that pData >= 8000H
JUMPFM _mstart
; VOID fmstop ()
fmstop@: :
JUMPFM _mstop
s char *fmread(ptr, num)
s char *ptr;
: char num;
fmread@: :
1d a,e
JUMPFM _rddata
: char fmtest ()
fmtestQ::
JUMPFM _tstbgm

; Search FM-BIOS

)
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search:
1d
search_id:
push
1d
sub
1d
1d
1d
1d
add
1d
add
Jr
1d
search_exp:
push
1d
sub
flca
rlca
or
call
pop
g’ o
djnz
not_found:
xor
1d
pop
djnz
ret

no_expanded:
1d
call
jr

search_found:
pop
ret

’
id_string:

db
id_string_len

Entry :

; Check ID srting

b,4

bc

a,4

b

8
hl,exptbl
e,a

d,0

hl,de

a, (hl)
a,a

nc,no_expanded

b,4

bc
a,24h
b

¢
chkids
bc

z,search_found

search_exp

a
(biosslot) ,a
bc

;save counter

;make primary slot number
;save it
;point expand table

;get the slot is expanded or not
;expanded 7?7

JH0.cx

;number of expanded slots

;save it

; [a1=00100100b

;make secondary slot # A=001000ss
; [a1=01000ss0b

; [a1=1000ss00b

;make slot address A=1000sspp
;check id string

;restore counter

;exit this loop if found

search_id

a,c ;get slot address

chkids ;check id string
nz,not_found ;exit this loop is found
bc

’0PLL’

equ $-id_string

[A]l=slot address to check

Return: Zero flag is set if ID is found
; Modify: [AF],[DE], [HL]

chkids:
1d
push
1d
1d

(biosslot) ,a
bc

hl,idstrg
de,id_string

;save environment
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1d b,id_string_len
chkids_loop:
push af ;save slot address
push bc ;save counter
push de ;save pointer to string
call rdslt ;read a byte
ei ;leave critical
pop de ;restore pointer
pop bc ;restore counter
1d c,a ;save data
1d a, (de) ;get character
cp c ;same 7
= nz,differ FR0L.
pop af ;restore slot address
inc de ;point next
inc hl
djnz chkids_loop
pop bc ;restore environment
Xor a ;found set zero flag
ret
)
differ:
pop af ;restore slot address
pop bc ;restore environment
xor a ;clear zero flag
inc a
ret
5
end

FurSLDERAL v EEBTHE. £ “fmopen@” (3, “ontime” 5D L A
- —E ) AR T T 75 LR RXODFHICEA L, FM-BIOS 8EH»NLTW5 R
oy FEEL, WIELL, 248D RAART7 v 7 ERETHLOHDHD, FDiA
AFET 7S AL, FUPBRT 57— 413, 8000H FHLl LICE»N 5 LEHA
HHDT, 7u77a2EALT, “diy, 0 L) 4%, “ldiy, FM-BIOS X
oy FHS*256” ITEEREZ TWw5,

FM-BIOS @b Twb 2oy b 2T 7w 7 48K, TAX—% v F MSX
ICABENTw 3, FM-BIOS nHREL, HFIH L7z, 28D vy PIZOWT,
401CH FE 11z “OPLL” &\ XFEFIHH 5% FH~5Z L T, FM-BIOS 2L T
Wb,

2T, “mopen@” ICh72&8N72192/34 b7 —7 ) Tid, N AARET O
77 A, “htimi” OFTEDWEDRLEHAT, FM-BIOS n7 —27 1) T (16034 })
bbb, CHEEFM-BIOSH7—7 ) Ti3., BEEFL» ST £ 505N
HHDT, FHRCT—7Z ) TEHBELEBEREZY) EIFTW5,
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CHIIHBEICEIN T 72D E . “CALLFM _iniopl” T FM-BIOS #*
VLT 2 L. =V 1HRONDRBy PPV BIbNTER-TL B2 LA
otz LT, =V 12TNAny PCERITVLEID S,

Bz b BB LS, F42—E0 AR Ty 7 2 EEBL LT OIF LT T
5 XW5DT, MSX-DOS D7 —7 =) 7O F325H Hi 2 & 22 T,
¥—REHETBEIIcL, bLTRIIANT L RS 2D L bIE, FARIE
S—FWNHET R0 5.2 BMT50ENEH S, £ LT “fimclose@” (3, 4 ~—
€10 As7 v 7 E(CTRLIHC) ¥ — 008 % TR T 7200 b 072,

SA475) —DEEN DEFIZTOWTIT, VIR —ITVELfEEZ AT, FM-BIOS
BT AT CHEATA LN TES, HFATHAVWARLTAL I,

52.3 MSX-CTayv,s4rL&EH

MSX-DOSHMEDRKID L ¥DZF74 #—TI) R P E2ITHLRAAIEL, VA } 53
% “TESTFM.C”. ) R} 54 % “FMLIBH”, #LTY X} 55 % “FMLIB.Z80"
YW 77ANETE—7LEGe RODFIETI 734 NVT 5 & “TESTFM.COM”
HTEBIITH, 7u75L2EFT5ICiE. MSX-DOSDawr F34 556
“TESTFM [ =] ¥ AfrFiugvn,

)2 b 5.6 (FMLIB.BAT)

m80 ,=fmlib.z80/r/m/z

cf testfm

cg testfm

m80 ,=testfm.mac/r/m/z

180 testfm,fmlib,ck,clib/s,crun/s,cend,testfm/n/y/e:xmain
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5.3 FMERODTF—I18ET

ZHR—Y TR, FMHROT— g L. ERICERT -2 2I8ET 5582
BT 2, BB Ly VETFM FEEBET 27077 4 A bE THA
LEda

531 FMEEDTF—95E>THELI

fim~—v iz, FM-BIOS 2= VER LU LT, H2T0o07 0
SAREREN LT, CCTlE, 27075302 THEET H720D, FM iR
DTF—=FDEY FEHML L ).

FM-BIOS 7 — 22 BT 5% 6. KELEI LW 2 EiZ% b, EIND
Fichd 2N FNDT—2LiEIZ. EIDRIED LD, PETHZ LN, “F7
2w b EPEENTWE, 22750, BEAIDERBENL 7Ly P07, T/ EHD
®IEIZ D054 FE”, ZFDKRIZ AL FBE” L) &)z, WHIThbsZ L bbb,

£54 ICHBBRLDIL, 6BBEHLITRGETOT—IHBEL. EBEOT—-s0%
RKLZ2bD, ChERTLLRZEDLLE L) I, F—2AEKIEFNOKENF IZIE
N, EHDORED 1454 Piid, FREFNDT—IBBELrNEF 71y boiE
2TV,

£ 54 6REBEHITEB TN T — L
EFETEE A% ]
0 TREET— DA 7%y b (IE1)
2 RBBL1T—I0A7€y F (E2) | =
T [wEmarroasE R (ED | o T
6 RBEIT—IDAT7Ly b (E2) | pcq pBEOFTEY b £,
] BRELAT—FIDLA 7y b (E2) $NENTFESA b B4
10 BEESF—sDF 7ty b (E2) FPDIEICIEET 3, /-, Fb
12 EHRE6T—FDA 7y b (E2) | puFrer il TEO0%

(1) %57 0OEH . 00H
D234 P EBEBEAL,

Y ﬁé’fi&%{’—i’ BET 3,
(gs) %%ilf-f (Gx£3) #7tv b THEESNE
(% 3) ERE6T—7 BRCEBET -1 B,

BRI — 7 EEEZHB LT E, T O, FPHELINfFPEH (X7 b
0X1)i3, FTIRBEETFT—IPEPNTVELT 7y FT, 2ubT UHFEFEAZ
N2, COffix CPU D Z80 »EMRTE % L 912, TFhoyA b, EAI N4 DRI
2,34 pOERLTE. ERTILOER, O0H X4 5,

{254 FEPH 13254 bPH (7% b 2~13) IZI3, RBEFEDF v v RN
1~6 2 THTF—2DF 7%y bHEIPNE, DLIZDLEIIZ, A7y 0HHE
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5.5 6 RBEHLITRBED T — S OB

[ * 7+ b l Nz ]
0 OEH OOH
2 21H OOH
4 OOH OOH
6 O0H OOH
o e o Zhiz 6 XBEL] TEBEOF— 8%
10 O0H 0OH DB, 14~32 /54 P B TIITRBEOEE
12 O0H 0OH F—sh, 32 X4 FELSRERENSE 1
4~ IRBET— 7 FrrALDERTF— I EI N, XBEOS
33~ BEnl7 7 2~6 Fr R ILEFEFEDNRTULAL,

EZINNE, ZDF xRNV EBHELNL W EW bIFS,

F2 213F 55 DT — I HEREFITIR, 254 FHE3 L FEH (A 7Ry b 2L 3)
I, 21H &£ O0H 2*E PN TV 5, TNHFBKRT DI, EHRETDF ANV 1DF
B7— . ATyt 3BLERICERPL TS EWy C el £ T4,814 FBD
51354 FH (XA 72y b 4~13) 1213, OOH " EERAZNTWEDT, ERED
F RN 2~6 IFELNTLNZ EH DD B,

BICHBA L FMERE22 > bo—AT370754T3, CEBO7vIA
DHRICTF AN T—F Z2WORAIREDT, T—FIDEIZHRITA 7Ly F 2I8ET
BULEFH-T2, Lipl, EXBRELE, BIFOLI TR 70T I Tk
T, HFRT—2%21E213) Pl b Ltk v, BEZTIREVWTEL L,

FMDATA :
DW 14
DW CH1-FMDATA
DW CH2-FMDATA
DW CH3-FMDATA
DW CH4-FMDATA
DW CH5-FMDATA
DW CH6-FMDATA
DB TR&BEFT—7F ...

DB vl g 4

CH1:

CH2:
DB F¥ A N2T—%...
(LI'F. CH6 Z TIlalkk)

EW) Ltk d, cOTuZlohph, XU RFET RTINS & &I,
MSX-DOS DTt 7 57— (M80) A 7ty F ZHMKICFHEL T LEd» 567,
bolt b, CHTOTFLEENTIERHELTH) ZLIITE X\, BASICE
WIicBT5 PLAY XOBRMERLT IR, ST v P v ¥oRcHor—
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(MML) 2, FM-BIOS &R T — 2 ICEBRT 572D 7' 07 F L05, LEITL BT
5 s

ST, TRGELLTIRBELZEBTHHAIT. K56 IBBLL) 27—
IHEICE B, EARICIE, 6 REFHITRBFOT—IBRELFILT, 307
AME»L 1784 FH (A7 F 0~17) FTIZ, BHRFTOF + 2NV 19 DF
BT—PEERAENTA 7y P Z2IEET 5. & L 00H 2545 E S NI,
FLUTEF AN EDN L VWE WG T LTS,

g2, Fr AN NIDFERT—213. % 6T 18 fA PH (X 7y |} 18) 25
BLEHILICLBDT, FxAN1DT—2DF 7ty MiZid, 12H, 00H (10
KT 18) DEFWOTLEEAINTW S,

# 5.6: 9RBRTD T — I HEE

F 7% b < (i£1) »% 579 12H . 00H O
| LE T ey g
0 BEELT—DF 78y | (1) (£ 2) XBE7— 5 OMBEE
2 Re&E27 5047y b (E2) | 0. ZORDT—5 DEED S

D34 PEEDFTEY b &,
ENENRTA/SA b, B8

16 REEIT—INA71y b (E2) | roMEIciEET 3. $7. &b
18 BRE1LT—% BUWFroricxLlTROo %
: BET 3,

e 3 (G£3) 7€y P TiRE &SI

(E3) Re&EIT—5 B CRBETF— 1 BrN 3,

B, HIEIFRKICKL B1TE. FM-BIOS (2. &5 — 2 D4iE»*0EH Th 5 »
2HTHEPICE->T, ITRBETOFE (DOF) 6 BETH1ITRESTH», I BT
DHDP) BROT WD, Z0 6, TTRGEDT—2 3L 4L 6T UL FEH (X7
b14) 26, FTRBEPFLVHAICEF v AN 1 DORRET =% b T 183
1 FE G722 18) 6. BEEAREFDHS LS 72,

5.3.2 ITRBENTF—IEHIBETBICEF

X 54 B L7220, FTRBET—FDFME. EBDOT—2575, I Tl
5TEEDOITHEREZ BSTCH DTNV 77Xy b T, FOT—2 2 2#EKTENEFN
=l Twa,

EFFRIRDEIL2/L bOTFT—2 T, FTRBCLOFTEEZHEELTAL ),

101BSTCH
0000VVVV
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X 5.4: TRGBEDT— 2%

br be bs ba bs ba by bo B A EN
1 S Gh o8 -3 00 - S 2ATFZa4
0 08 70 - FR{0~15) Al
0 ~0 Pl 8 i et €

FE (1~255) H »Anyb
10110000 /¥ K5 A
00000000 & O
10101000 2R T FJ &4
00000001 FH&E 1
00110000 /XZ FF A
00010100 £ 20
00101000 A AT KFF A4
00010100 #H£ 20 TR/ AEIRT 32, BSTCH
00101000 ZARXT FF A CWD b By klcOLT ¥h
00010100 # £ 20 ¥h150%EET . FEERK
00101000 ZX %7 K3 A EECHT2RERE. SRESTEH
00010100 &£ 20 LTHLROFEET I TORBAR
11111 11 s ie HUTOE,

ZHLE, “BSTCH” #5Ey FnFlicid, FERZIH/ELWITRER2 1, £5
THEWINEOTI/ET %, T2, “VVVV Diisricii, SEZI/ETS 0~150
i (EBRICII2EBDME) D5AD, 72120, CHL & “FR 13, AERICHT S
WEREZIHETIDT, 0 X LHBRDED, 15 % 6B/ hDEVHIOTERLE I,

72ERIE NRAFFLADEREZO, RARXRTFZALY VY IVOERER LICRET
e

10110000
00000000
10101010
00000001

EIRET LIV N,

BROBEIRDb 72 b, RIHTRBESLOFEFIEEL LS, 12770, IT%S
BHKNOESIEIC—ELNT, JOBAD “FE” LIz, BEHLTLLROES
WY COMBEIRLTW3, 2L T, ;

001BSTCH

IZE-o T, TRBOEHEIEESI N, KD 154 b THE (255 T THfE) *218E
T5, 255 U EDEREIEETAHICIE, T 255 2FEE, ZORICERDEEN»S
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255 B WIMEERISET 5. ZOMEH 255 L L7 H1F. RIMEDOBIEZ ) KT
Vi, ek

00110000
11111111
00000000

IR F74, HE255 2#&KbL.

00110010
11111111
11111111
11111111
11101011

3. SRFEFALEL L, BE 1000 2FbLTWS,
FM B0 EClE “5 R DBiirEL T wihr-72FE,. TRV TF—2T
ERLCESE. S EDHARBIA>—EN AADOFMERL, 6045 18712572,

533 EXEEBEODF—I9EEBELTHALS

E5T EBRBRLEDY, BEEOT—7 DM, CoF—20Hizii, £01
S, FDELZBTEREZEF VDL, KK 1M P32/ PO DAR
DET, EREZHOLOHFH 5,

EEERES T S EEETIEEIZ. TR, F@. YRT4 0. V- Q
DEZ,

EROEERIREDT— I LFAILT. RAEE»LOBERTEDLT, 2% 1),
DTRADED. 15 THRADEIH B LW BA,

FRF 43 BRETORFELART 20D LN, BHENI X —T7 3R]
EEREMLAL IS, “ADSR” L WIHETREI NS, BIVETLH, AT Sy
ZIESEHFVDER), DI37T454 (BHE)., SHTRT4 v (Fho#®E). R
FNY)—R(HLD2ES) DK,

OPLL AES ) “ADSR” (2, HF®aZELICEEINTWS, TL, Y RT4 v %
BREEEEE ) — X EC L - T. BB, 36l Y RAT 4 “idF e~
ARSOIEENREEZDT, FrorAN1EL20WA X2 —FL2EI 4T, F%
FRRNEZGDOYRT 4 2T 2T 50w &9 %, P WwIR THEN,

VH—FEAICTRE, VDEDDEFELERDEFEDENDLH S, 12151,
LA P EREWTERLHDOXANANY) DL L BDT, —HADF v 2 XNDAHD
VH—FEFRTBE) LIRVRLEESLS,
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5T REEFDT—5

| 1 | Rk
00H | fRFF. %< 131 P2 ER
01H | #2722 —71DC, %< 134 bHEER

5FH | A7 2—7 7D A#. < 134 I &K
60H | HH 0 (AER)

6FH | & 15 (R EE)
70H | 0 (ROM A Sz iz —F—IEE&H)
7TH | 5B&1 (AT )

7FH | 15 (=L ¥ X—2X)

80H | M AT 4~ A7

SIH | M AF{ &~ oA =

82H | %< 151 I (00H~3FH) % ROM Wi & o & %
83H | #< 2754 b (Ffr. EMLo)E) &7 —2 D&
S4H "L =] A7

8H | L/—F - F v

86H | # < 1,54 } (01H~08H) *Q

FFH | 77— #T

QITIEETEBMHIZ I8 T, EFOERILERCHFLHTRINLERDOL T
2, 22X Q=6 TEMFNEZIH 80 % 5T, 80x6+8=60 DEINHFHH
T. 80 x (8 —6) =8 =20 DIKkANAb,

Ubkn, v—F 274 ¥, QRIBETHEDMABRDLET, EFDOOLH
DFH. 2FVHDES L IHHF B bITIE,

% 5.8 BREFNDT— 2 DI

68H HE 8

73H Hh3(¥2—)

81H AT oA

84H Vi —bF X7

86H, O6H Q=56

25H, 14H A22—74DC. HE20
27H, 14H A2 —74DD., HE20
20H, FFH, FFH, FFH, EBH A7 %—74®» E., ##£& 1000
FFH T
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Kic, EHTLOEMEEREIEET 5. 00H~5FH T 154 + DIEAERE
EROL, ZORD 134 b FERERDLTWS, 2L 2T,

25H,14H

D274 bOTF=2E, TRENAZF =T ADC L, FERW2EDLLT5,
Frz. 255 U EDERZEZLT HEIITREDFALFERT, 2L 2,

29H,FFH,FFH,FFH,EBH

D 5234 FgtE e = AD B . e e 10007320 LTV 5 b7,

5.3.4 OPLL F3A4/3—=TT&LWILk

FM-BIOS ZF2BREDH T, # 4 =—HFINAZ L NVRUHINTHEZ LN
F=2 e HIERNT S bDE, “OPLL FoA/R=" M5, ZT3, &
DFEZFA=%FHLT, BASICD

CALL PITCH

CALL TEMPER
CALL TRANSPOSE

LRI LRER ERT 2 HiER, BilT5200 ) Twiz, &2 5%, FM-BIOS DB
R bRETCALEC AN, “BFTa T 3w oz, o3, B
STOPLLAOVIRZ —2EEBZ e, TELWIEHFHBHLTLE»72DIZ,

. OPLL K54 — 27238 A3, 12 BT A 2% 440 ~)L Y DIEHER)
HEBRTOA, HEHITREISLE WS T &, BASIC 254K — 45 MML iz, F&
P RET ML, BRF v 7DV VRS —ITlE2EZ AU H DT L,
FM-BIOS D K 54 N—TRILZ L 2T BDRATREN, /o, Y=oy 27
ST FICERZES LA, 2IRFEHMT I & LS,

CIHILTEZTCADL, FMFEREZ2EVRTVLINICT SICiE, wERXRAEH
LHEEZBMLI NI =L, MML%2ZD R4 N—DT—FICEHRT S 70
TILHBVBIENEIIE, CCETORBL. HETHMNMT A FM FHRICET S
SEEFHNL. LDELZBHRIZZAH ET, 707772 cBENH 5 AT, ¥
L, L TA L9,

5.3.6 BBF—7EBMLTALS

BilICbE WL ic, FM 8o LSI (OPLL) ici3, 15 &@HH, #hza b
o—NL$ % FM-BIOS ®» ROM 23, 8BHOEFGT7T— ¥ARIN TS, 1IN
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X 5.5: ¥@a7F—2

by be bs by bz - ‘ba" by “ha
AM | VIB | EGT | KSR Multiple Op.0
AM | VIB | EGT | KSR Multiple Op.1
KSL (Op.0) Total LEVEL MODELATER
KSL (Op.1) | Z&% | DC | DM | Feedback

O e W= O

Attack (Op.0) Decay (Op.0)
Attack (Op.1) Decay (Op.1)
Sustain (Op.0) Release (Op.0)
Sustain (Op.1) Release (Op.1)

OpOREZaAV—FI— FRL=9—, Op.l1BEF+ 77— F
RL—9—%RbT, D871 b4, OPLLDOLZRXF — 0~7
IZEE&AZ N D, HHE “MSX24+/37 7 ERZE (ZRAF—F)”
SR,

L, 55 ICHBLLE) LT —HBET. SHLICHEBZEMTLHZLHTES
SN0 5

ZD8NL MoEFEBET—F1E. FM HED LSI (OPLL) DV P X7 —0~7 2, %
NEFEEAINS, BASICOHiEa~> FTH 5,

CALL VOICE
CALL VOICE COPY

fEbILE 3234 FDTF—2 L, BERFRLEBIERERL LI,

OPLL DHEBTIE. &F * v ANT L DEEH, 0~15 DETIFESN T3, &
NLE, E@OIZOPLLAVYRZ—0~7T ETTREINS, ) V&t
ZbLTwas, 2%, BEDF@RT—2 £72(2. FM-BIOS » ROM I3
- EAT— 213, FRC 1BEOAHZ 3 biT7S,

N LR, FOOEDHIRICEIVRELLZ L, Fx Y RANVEDOHIRTIZZ \,
b, eI Fr ANl L2 CEFOEREZFIVUT, Fry AN 2~4 (2
OPLL i@ I N Ff%, SV UTEHI L LAREL DTS,

FRT—FONELZMRAL TR L, ZNLETTLIMOARLEIFTTLE ) DT,
AN3EE, ZOhrb), ZEEZENT 5.

“MSX2+ 737 7 VIERE BAEKR—%& « T XX —HlETI

72720, CORICIETFORBEDSE L5758, HLNR—VICABITIEZER
LTHBL{DT, EECEEL TN

ZDEh, XV avElEEL G E B 2t AL TIELVWDE TR
Ay b MSX ? “msx.spec” &\ ) R—F, SZiCld. =3 L BDO7 07 7 AH MSX-
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MUSIC %2 1{#5 72867, “FM-BIOS” DfAEEFRABHINT WS, T2, NG T
e, MSX I2BI$ 2 8 E XL EMHIBRINT W LD7,

536 HUTNTF—5EBHTS

FNTRBRICEFLHELT, EBICT—22IBELHEEBALL . VX
5713, AliCLBWML 7270774 R Fo—&a72,

FF—BEDEITIE, Fr o RANTEDTF—ZDA 71y FEIBEL TS, T
BREDT—IH UL PEPL, BEEF AN 1DT—F 53334 P B
BT F N T 2ol 25 (SO RGN S b T WD

)X DFROEFZ, TREBEFEDT—F75, 3. 2MOITEBOTEE 8
BHELTWS, “FM_RVOL” Offil3 0xa0 T, ZHic 31 #1012 5 & Oxbf, 2%
2ITRBOEFERBEICL 20T, 5IEHRE R FFLE2EFER20T, XATFFA

FR20TE W) &) iC, JERICERIFEEL T <, “FM_END” Nfi( 0xff T,
T b)E2EXbLTWS,

Y2 PDOTH¥7IE, BEEFr AN 1DTF—27, ITHERS, T3 (OPLL
REDX T =) YA T Sk e 7. Q=6 21ET 5. €L T, “F
LEZ27 Y7 Fleaa 200860, “"EM_END” 3 CX /26T, DLy
ERZEZE OB I TOBMETIEET A EAMELDT, RERLA 7 —TDiEZE
bl CWwa st

FM_04 + FM_D

I2&oT. A22—74DD ZI_ET H5ITE, “FM_04" Nfliz 37 T, “FM_D"
DMEIX 212D T CIHBEREGEA Y 7 4DD 2Eb$ 391275,

B, T>77— (M80) TTARAPF—2 R2{EB2DICI3, KDL ICEREE
T LENESS,

FM_C EQU 1
FM.CS EQU 2

FM_VOL EQU 60H

ZLTERZ,
DB FM_VOL + 8

NEHIT, RLL HEEZ,
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DB FM_04 + FM_C

D& IARET LT 0,

JX b 5.7 (RBEDYTNF—9)

#define TESTLENGTH 20
#define TESTTIMES 4

static char fmdatal[] = {

/* TR BF e ANTEDT 7Ry bRIBELTWS, */

114, 0,
50,00
o, 0, 0, 0, 0, 0, 0, 0, 0, O,

/¥ CNRITEBREDT—5, */
/¥ BLDIREEDERZRELHLET, */
/* ZNZENDEBOFERIFEL T, */

FM_RVOL + 31, 8,

0x30, TESTLENGTH,

0x28, TESTLENGTH,

0x28, TESTLENGTH,

0x28, TESTLENGTH,

0x30, TESTLENGTH,

0x28, TESTLENGTH,

0x28, TESTLENGTH,

0x28, TESTLENGTH,

FM_END,

/* Chiz, BREEFrR2N1LDT—2F,
/¥ THNVRPTIE, FroF7r2~613EbTwi N,

FM_VOL + 8,
FM_INST + 3,

FM_SUSON,

FM_LEGOFF,

FM_Q,.6,

FM_04 + FM_C, TESTLENGTH,
FM_04 + FM_D, TESTLENGTH,
FM_04 + FM_E, TESTLENGTH,
FM_04 + FM_F, TESTLENGTH,
FM_04 + FM_G, TESTLENGTH,
FM_04 + FM_A, TESTLENGTH,
FM_04 + FM_B, TESTLENGTH,
FM_05 + FM_C, TESTLENGTH,
FM_END

%

*/
*/
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54 FMEEIZCEF->b37LaL

CCEFTHOHAT, FM FHEICETAMHBEIEB IR TERboRER TS, R
Nkl cwhiec ehlcs @l e B it s <. BOoXbn (3,

5.4.1 /X7 7NEBREOARETE

MSX2+= > DEEEL L TR L T &7 “MSX2+ 77 7VIEHE (T A ¥ —
Fil, 4% 1240 [ [BlA]) i2. WL 22DBRY RO o7, KIZEWTHEHEBY
27uZ5ALTh, TEEBYRHIPZWTHZPPZTWBEALZWET, &
NDR—VTIE, BEDLPS>TWRHREATHRY Z, FTELTWSZEIZTS, dL
., SCIREBLAZUAICLARY ZROFLAF VL, Mo RESHTIC, &
VDHILE T E3 0,

FhTld. 9. VEOHDETER S, AT R—DICEBBREINT WS, “BR44 F
B34 753)——BEK 2RTALI)., ZohnEARES 10, FAKH “Guitar”
5> TwaEE?D “OPLL VOICE” iz, “2 ¥ —" 28T 3%,

/2. CORREBINTVS ‘B ICH, WOPRI B, THITIONW
TiE., AN 136 <—ViCBW L 727075 4 (READFM.BAS) # Ei7§ 5 &,
ELVOWBSZ2RRTEIEIICL-TWE, TNFNERICEAZERIELNS,
BREE2HALTVw-TIEL W,

BT, 148 =— Y@ “VOICE COPY” (2§ 2 PNy, XENEAHDIZY
2, V=R (5 A—F— 1) ITI/ETESLEFHBESII0~63 D9 5 OPLL VOICE
DWICIBED HLBFRDBSTT” %X ->TwaiIFY, ELLIZ YRENF L WHE
NEETCT Lo cE a5

LRIk, A LbLicH B “Y — R OPLL VOICE #iICIREN L W&
BDBERISET 5 & “Illegal function call” 7% ) 3”7 v )itk b, ELL
3YRENHLIERNERSEIRET H L RN A bW,

F72, 151 R—UH 5 158 R—VZPITFTHERINT WA, OPLLOV YRS —
NFIZHL, WKOPDBRI)BHoT, TNHLEIELALNEK 5.6 ICF LDHTHER
LTBWEDT, BFICLTIELY, Sz dblic, FrLich b MSX24/¥7 7N
EHEOARZBELTEL &, FHAHZERY,

VURY—DHMMICEEL T, 155 R—2iH 5, HHDOREES 5 F-Number
¥ BLOCK #kaRicdH., Y b7z, —BFIEHINTW S,

F-Number = (440 x 28 +50000) + 2 — 1 = 288
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EwnyRi3, EELCIE,
F-Number = (440 x 28 = 50000) + 2(* ~ V) = 288

IR e e v
%Iz, T MSX2+ X7 ZNERERICR 722 L TRZWDRZSITE, FM &
BICHT 285 ET—FDIBELEIC, —RICHE-LBHANINTWE L) %D
0. S L ClA,
BHTEDERPIBET 2N, 00H~5FH £ TH, ThFNA 22 —7 19D C~
A7 —7TDBFETICHIBLTWS, L—KRiICiFVbNTWBIFTE, ZhiFfHE

56: OPLLDOLV Y2 ¥ ——&

bz be bs by ba. by b; bo

00H [AM(M)[VIB(M) [EGT (M) |[KSR(M) Multiple(M)
01H| AM(C) | VIB(C) | EGT(C) | KSR(C) Multiple(C)
02H KSL(M) Total Level Modelater
03H KSL(C) zZ& | DC |DM] Feed Back
04H Attack(M) Decay(M)
05H Attack(C) Decay(C)
06H Sustain(M) Release(M)
O7H Sustain(C) Release(C)
OEH EE "R i BD |SD RON =G HH
OFH BREHL VRS —
10H

: F-number
18H
20H

: =X Sus. Key Block F-number
28H
30H

: Inst. Vol.
38H
) XLE— FOBA

b7 bg bs bsa bs bs b1 bo

36H 2 Bass Drum
37H| Hi Hat |Snare Drum
38H| Tom Tom |[Top Cymbal

RPET (M) EHE->TULEIHBAE, EZalb—9—LTHM(FRL—9—0 %,
(C) T30, FRUFZ—CLTMAL—9— 1 5RLTLDS,
HiEICOVLTER, “MSX24+"T 7 IERE” £1-3. Y=/ OHETEHESRD
Sy
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Vi, ELK (2 00H ZRREEZRD., B < 01H~S5FH £ TH. 275 —7 1D C~HK 7
Z—7 7D A#ICHIBL T3,

5.4.2 MSX-MUSIC OF&7—9—%K

Turse—nANIFNTEHAIIBEZ LT, MSX-MUSIC » ROM 2N S
nhgar—son, ¥>7) 2L 288L X5,

% 5.9 OEHICER L 72012, BASIC @ “CALL VOICE COPY” 25— bt £ ~
FCBLNS 3254 FOFBRT—2 5, OPLLOLV Y22 —0~TICEEATN
3854 rnTF—2RIKEM L D, HAT—2 I3, “RA XBHFH LWRIIND
ENEE 2T 254 bDTF—2bEENTWABITY, OPLLLV VX% —ICH
BEXAINET—FTEEW0T, BRE2AKL,

T60 L EM61IZ, CORTIREFSLABLICAZSITYE, KA XABRDENFR
B5NDT, EBICIZE) FRICL->TWw5, /2, £ T “using data of OPLL” &
ZEHANTWEEAESICOWTIE. OPLL ICHEI @b s N T, ROM
CRFET—IVFETN TV,

X C. FM-BIOS T#& 5115 63 #%D ROM WiEH 7T — 4 13, 2 BASIC
ROM & T — 7 L@ L, AALPELTEEbLL o7, LT AHH, K
IR LS TWARE WIS BENFWFICL>THHLL, LWwW)bFT, £59 DA
filiz. FM-BIOS » “RDDATA” #fe2 - TR o, EFRICTOEZ 8/, D
HRF—F 12,

£59DELAZHNDZ EbHP S LIS, $3E BASIC &£ FM-BIOS i22oW T HEE
B L EZHoMIBIETITE, FRT— 2 3IEWICE-STWSE, £D728H, BASIC
» MML %> Tz RMEL T, #07—4% % FM-BIOS HICE#T 5 &) LHd
2, HROBVWHHEBEICL 220 Ltk v,

%, FM-BIOS D REANEFE BT —ZIC2WT, VPR —3ICEEAENS
AS20H £ %> TnwdZ %, ABRBBELAIADWE2L ALY, T, VY
2F—3DEyw k53 “EE” ITE-TWVBEDT, VPRI —3ITEEATNLMHEL
20HTH->Th, #)THLSTH, ERICHEBINSFARBFELICL 5,
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50 eF-—7 K

EER=s [ #EBASICoE®RT—% | FM-BIOSO&Ef&T—5 |
0 | Piano 1 using data of OPLL(3) |31 11 OE 20(D9 B2 11 F4
1 | Piano 2 30 10 OF 041D9 B2 10 F4|{30 10 OF 20|D9 B2 10 F3
2| Violin using data of OPLL(1) |[[61 61 12 20 (B4 56 14 17
3| Flute 1 using data of OPLL(4) |[[61 31 20 20|6C 43 18 26
4 | Clarinet using data of OPLL(5) A2 30 AO 20|88 54 14 06
5| Oboe using data of OPLL(6) ||31 34 20 20|72 56 OA 1C
6 | Trumpet using data of OPLL(7) ULl 16 20161:52 26 24
7 | Pipe Organ 1 34 30 37 06|50 30 76 06|34 30 37 20(50 30 76 06
8 | Xylophone 17 52 18 05|88 D9 66 24|17 52 18 20|88 D9 66 24
9 | Organ using data of OPLL(8) E1 63 OA 20|FC F8 28 29
10 | Guitar using data of OPLL(2) |02 41 15 20|A3 A3 75 05
11 | Santool 1 19 53 0C 06]07 F56 11 03({19 53 0C 20|C7 F5 11 03
12 | Electric Piano 1 using data of OPLL(15) |[[23 43 09 20|DD BF 4A 05
13 | Clavicode 1 03 09 1t OGIDQ B4 F5 F6(|03 09 11 20|D2 B4 F4 F5
14 | Harpsicode 1 using data of OPLL(11) |[[01 00 06 20|A3 E2 F4 F4
15 | Harpsicode 2 01701 1% 06ICO B4 01 F7|{01 01 11 20|CO B4 01 F6
16 | Vibraphone using data of OPLL(12) |/F9 F1 24 20|95 D1 E5 F2
17 | Koto 1 13 11 OC 06 |FC D2 33 84(/13 11 0C 20|FC D2 33 83
18 | Taiko 01 10 OE O7|CA E6 44 24|01 10 OE 20|CA E6 44 24
19 | Engine 1 EO F4 1B 87|11 FO 04 08 |(EO F4 1B 20|11 FO 04 08

20| UFO FF 70 19 07|50 1F 05 O1||FF 70 19 20|50 1F 05 01
21 | Synthesizer Bell 13 11711 OFIFAKD 21 kB 113 11 11 20|FA F2 21 F4
22 | Chime A6 42 10 O5|FB B9 11 02| A6 42 10 20|FB B9 11 02
23 | Synthesizer Bass using data of OPLL(13) |40 31 89 20|C7 F9 14 04
24 | Synthesizer using data of OPLL(10) |42 44 0B 20|94 BO 33 F6
25 | Synthesizer Percussion || 01 03 OB 07 |BA DS 25 06 (|01 03 OB 20 |BA D9 25 06
26 | Synthesizer Rhythm 40 00 00 07 |FA D9 37 04|40 00 00 20|FA D9 37 04
27 | Harm Drum 02 03 09 07|CB FF 39 06|02 03 09 20|CB FF 39 06
28 | Cowbell 18 11 09 05(F8 F5 26 26|18 11 09 20|F8 F5 26 26
29 | Close Hi-hat OB 04 09 07|FO F5 01 27 (/OB 04 09 20|FO0 F5 01 27
30 | Snare Drum 40 40 07 07|DO D6 01 27| 40 40 07 20|DO D6 01 27
31| Bass Drum 00 01 07 06|CB E3 36 25|00 01 07 20|CB E3 36 25
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EEIERZE] [ #3E BASICH&E®&T—% || FM-BIOS n&E®BT—5 |
32| Piano 3 1111508 04IFA B2 20 F5(/11 11 08 20|FA B2 20 F4
33 | Electric Piano 2 using data of OPLL(14) |/11 11 11 20|CO B2 01 F4
34 | Santool 2 1953 15 07 |Ef"95:21.: 03 || 19 653 15 20 |E7 95;21° 03
35 | Brass 30 70 19 07|42 62 26 24|30 70 19 20|42 62 26 24
36 | Flute 2 62 71 25 07|64 43 12 26|62 71 25 20|64 43 12 26
37 | Clavicode 2 21 03 OB 05|90 D4 02 F6(/21 03 OB 20|90 D4 02 F5
38 | Clavicode 3 01 03 OA 05|90 A4 03 F6(|01 03 OA 20|90 A4 03 F5
39 | Koto 2 43 53 OE 85|B5 E9 85 04|43 53 OE 20 |B5 E9 84 04
40 | Pipe Organ 2 34 30 26 06|50 30 76 06|34 30 26 20|50 30 76 06
41 | PohdsPLA 73 33 540699 FE5 14 151/ 73 33 5A 20|99 Fbii14 16
42 | RohdsPRA 73 13 116 05 FFORERR3RT03 1 73* 13 16 20 |F9 (Fb:;:33° 03
43| Orch L 61 21 15 07|76 54 23 06|61 21 15 20|76 54 23 06
44| Orch R 63 70 1B 07|75 4B 45 15(({63 70 1B 20|75 4B 45 15

45 | Synthesizer Violin |[61 A1 OA 05|76 54 12 07 |[61 A1 OA 20|76 54 12 07
46 | Synthesizer Organ |61 78 0D 05|85 F2 14 03|61 78 OD 20|85 F2 14 03
47 | Synthesizer Brass |[31 71 15 07 |B6 F9 03 26|31 71 15 20|B6 F9 03 26

48 | Tube using data of OPLL(9) |[61 71 0D 20|75 F2 18 03
49 | Shamisen 03 OC 14 06|A7 FC 13 15({03 OC 14 20|A7 FC 13 15
50 | Magical 13 32 81 03|20 85 03 BO|/13 32 80 20|20 85 03 AF
51 | Huwawa F1 31 17 05(23 40 14 09(|F1 31 17 20|23 40 14 09
52 | Wander Flat FO 74 17 47 |5A 43 06 FD||FO 74 17 20|5A 43 06 FC
53 | Hardrock 20 71 OD 06|C1 D5 56 06|20 71 OD 20|C1 D5 56 06
54 | Machine 30 32 06 06|40 40 04 74|30 32 06 20|40 40 04 74
55 | Machine V 30 32 03 03|40 40 04 7430 32 03 20|40 40 04 74
56 | Comic 01 08 OD 07|78 F8 7F FA[[01 08 OD 20|78 F8 7F F9
57 | SE-Comic C8 CO OB 05|76 F7 11 FA[[C8 CO OB 20|76 F7 11 F9
58 | SE-Laser 49 40 OB 07 |B4 F9 00 05| 49 40 OB 20|B4 F9 FF 05
59 | SE-Noise CD 42 OC 06|A2 FO 00 01(/CD 42 0C 20|A2 FO 00 01
60 | SE-Star 1 51 42 13 07|13 10 42 01|51 42 13 20|13 10 42 01
61| SE-Star 2 51 42 13 07(13 10 42 0151 42 13 20|13 10 42 01
62 | Engine 2 30 34 12 06|23 70 26 02([{30 34 12 20|23 70 26 02

63 | Silence 00 00 00 00|00 00 00 00 ({00 00 FF 20|00 00 FF FF







166 APPENDIX R800 A4 ¥R }Z57 33 vk

REB0D A oAb TP %en i
199141 H 24 H
BHRSHT X X —

32T LABEL. MSX =74 Y U IRER

2L VEBLRADTR T IV IR AN L, O LML T
Lvwos, R800 TH7 v LMK, =—E=y 7@ a#E <>
vEa—FEELE. A VRIS 7V a vREPBRLOTIEHLTIZ
Lww, 2. RROODEEZEP L2707 LI3TELEDG?

Al TR EFES I a BRI LTHESES

CnEIL. GLOBHEILICHELT. RRONDAL VRS2 avkFedicd
D, FHD “=—F=y 7" BEGFOBREBRD L, “GFE TXOBENE
ZHBICRL TS,

WHFEOWMT “— L H 2013, AlONEEEMIRATSEI LR, #vaT
(o bDiE. KBV PRI — L ETRINDIAE)—DHAEER, £
ENEHRLTWE, EXE.

r < [.hl3

t%ému h VORI —TREINBTFLRDAEY) —DHAER. 8y bL Y
AT B EWS S, RELABA®SD 0] & [ 13, AT BAHN
7!‘\— FESEEKRL TS,

“75 7 OIZR 7 F 7DENEER, “AXa2—F" BZhZhoGFIIHT 52
vEI—-FE, 2HEKL 16 ERTELLLD. 204D “B” L “C” I3, &aF
NES (4 M) L. BSEERTE0RETE 709 7%, ZNZNEbLLT
w3,

DR, AvAFSI 23 a3 RRBTL BRBSEELT. XOAFICELDT
BWwoTsEIZLTIELY, k. BEKERSN=—F=y 7HZ80 L& T
W3 ERIZ. FANFA o Z7HOEERIE» L. Lo T, R800 TEMS /23
&4, 780 TERICHEPRIESA T >oafglitiE, =—E=v 7D
Burbbicel, PIMERITXTRAILIEEZ-TW5, Z80NDA VAT 73
vEERERLHL, TuZ7AL TS TR WG,
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arr; J[VVRY—.adDmEME v b

ap.n |V PRI —adDEy b 47

: e XY D

de:hl | Ffr16 By Fasde, FRL16 Ew bALhlICAS, 32y PEEK

[ix+d]|ix 28 Ev POFFEOERMER LAMEIRTT FL 2R
it el = 9L

Z b i

b U g maSi ) Qe 7

S A T o

N WH7 77

H 28N T Reiael )i T T

. Z77uBhlLan

1 75 7 I3EGHERICE VBT S

0 297430

1 7 st

7 ANEIZE D

% F=m=gn—75 7L TlHbils

P it T gk LT B IS

¥ ENAALT7) w770y TOMEFAD

r.r R o hlai2Z #ie= Anbocndienh |
w8 R 2 @ o alh e id eiiehix]
v,V i B w NS A 7= anbie,deivh, ayl
p Rty b L2 Ay e ixh. ixl

q R Ew b 228~ iyh. iyl

SS 16 B wih 22 #+= - be de.hl gp

PP 16.Ewible 22 #ix be.de;.ix, 8p

T 16w ML 222 o=  be,.de.iy,8p

qq |16 Ew V¥ RF—, .be,.de,.hl,.af

short br ZOMADMUIET FLZA~DES, 8 Ey hDfFE D EHIMA
(+127~—128)

k brk #4 DR %ET K L X, 00h,08h,10h,18h,20h,28h,30h,38h
nn 16 £y bOEME, L IFHT FL 2R

n 8w b DEME

b Ey MEEGSOBEME Yy M rERTE

NOT |Ev F2KRizT 3

Vv Ey bDODORZLE S

v Ey P XOR % & 3

A Evy b AND 2L 3

tmp | —HRAICE % FEEET B

B WEDNA MK

C WEDETICVELRN 70y 78K

SRS, I—NARMATIZ Oy 2BI LB CTHE LD, EXROHIL
LZcw& &, FORBPRILLILEZ2E®RT 5,

F7:. AMABETIZ 0y 28BH5R2EFCTHEHDIE. EFFLEEEAFRD
Liwr &, FTHEZEIKRb-LLEZZNEFNEKRLTW S,

SR TRAENZ vy 783, SYSCLK #E T XTAL O RIRFKEKD 4 4

1o $72/ =724 PTEFLRZLENET, DRAM ETETLAE El3R—V
TL—2R) 7Lyt ), BB =4 FAHEAINS,

[}
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A2 S8EvIBIHSSH

=—%F=97 ok Hags” 1 ¥=e0 — F
S Z H¥% N c|76543210/HexB|C

ldr,r’ r<r’ oo e 00 00l r 1 1]

Idr,n rn ee e e e o000 r 110 212

ldr, hl] Te—= hl] ee e 00 0(01 r 110 12

Idr,lix+d]  [r—[ix+d] eeeeeeitoi1101DD]3[5
01 r 110
— d —

Idr,[iy+d] [r[iy+d] eeoeoooirinniolFD|3[5
01 r 110
1 N

1d [.hl],r hlj—r eee o0 o01110 r 12

Id[.ix+d],r Jdx+d]er oo e e eefi1011101/DD[3[5
01110 r
— d -

Id[iy+d],r  |[iy+d]«r eeoooofii111101FD|3[5
\ 01110 r
S

Idu,u’ ue—u’ ee o o0 e11011101{DD|2|2
01w .’

Idv,v’ VeV’ eee e e oi1111101{FD|2(2
0ds v ¢ v’

Idu,n u<n oo 000 o(11011101{DD[3[3
00 u 110

— n —

11111101/ FD |33
00 v 110

ldv,n B2 g e0e o000

A
oo110110| 36 (2|3
— n —
11011101|DD 4|5
oo110110{ 36

— d —

d[ A0 [E]—n S B

ldT1X+d],H [1x+d]<—n oo 0 0 0

— n —

11111101 FD|4(5
oo110110| 36

S S

ld [1y+d],n [1y+d]<—n e e 0o 0 0

— n —
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SEe=97 wAEE flags = |ART=F
s z HY%, N c|76543210[Hex|B|C
1d .a,.i a1 11omo0 ef11101101{ED|2(2
01010111| 57
Idla,.r .a—.T 110mo0 ofi1101101|ED (2|2
01011111 5F
1d .i,.a de—.a oo oo e efir101101{ED|2|2
01000111| 47
Id.r,.a I—.a oo e e e oli1101101{ED|2|2
o1001111| 4F
1d .a,|.bc lav—|be oo e o0 o|00001010[ 0A [1]|2
1d .a,[.de .a—|.de e e oo e e00011010/ 1A (1|2
1d .a,[nn] .a<[nn] oo e e aefooi11010[3A (3[4
o
nn, —
1d [.bc],.a .bc]—.a e oo oo el00000010 02 |12
1d[.de],.a .de]—.a e oo oo el00010010 12 [1]2
1d [nn],.a nnj«—.a e oo oo el00110010 32 |34
— fnp
toring —

000[001[010{011{100|101(110{111
rl bt A ks e L] .a
ul.b. | [Ed e |ixhlax] .a
v|.b|.c|.d]| .e |iyh|.iyl .a

A3 16 Ewy I EBEHSH

==€=v7 EEYilE fagseil Ao — F
s Z H% N c|76543210[Hex|B|C

Id ss,nn ss«—nn e e o e e o(00s0001 318
— nn; —
«— nnp —

1d .ix,nn ix<nn oo e oo ef11011101{DD|4(4

00100001| 21
o
e =
1d .iy,nn dy<nn eeooeeefiiiitiolFD[4|4
00100001| 21

— nn; —

~— Dnp —>

1d .sp,.hl .sp<.hl eee oo efi1111001| F9 1|1

1d .sp,.ix .Sp.ix oo oo e efi1011101{DD|2|2
11111001 F9

1d .sp,.iy .Sp—.iy eese oo ofir111101{FD|2|2

11111001 F9
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g SR W olE Hags [A =l
s z H¥, N c[r6543210]Hex|B|C
1d ss,[nn] ssp—[nn+1] eoeooelir101101ED|[4|6
ss;<—[nn] 01551011

+— nn; —

«— nnp —

1d .hl,[nn] .he—[nn+1] oo e oo el00101010| 2A [3]5
l<—[nn] — nn; —
«— nnp —
1d .ix,[nn] .ixh—[nn+1] eee oo efii011101{DD[4(6
.ixle—[nn] 00101010, 2A.

«— nn; —
«— nnp —
1d .iy,[nn] Jiyh—[nn+1] ees oo e11111101|FD[4(6
.iyle[nn] 00101010| 2A

+— nn; —

+— nnp —

1d [nn],ss nn+1]«ssy, eoeoeeit10110]ED|4]6
nnj«—ss; 010011
«— nn; —
«— nnj —
1d [nn],.hl nn+1]—.h e oo oo 00100010 22 (3|5
nnj«.1 — nn —
«— nnp —
1d [nn],.ix nn+1]«—.ixh oo oo efi1011101DD4]6
nn]«.ixl 00100010| 22
R
«— nnp —
1d [nn],.iy nn+1]«—.iyh eeeeeefii11110FD[4]6
nn|«.iyl 00100010[ 22
— nn; —
T o
[J00[01[10][11

ss].bc|.de].hl].sp
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==%=y7 FHHE Tags [T~ —F
s Z H¥,N c|76543210[Hex|B|C
xch .de,hl [.de<.hl eeoeeoofirio1011{EB|1|1
xch .af,.af’ [af—.af’ 1117171 1loooo1o000| 08 |1{1
xch [.sp],.hl [1—[spl;.h—[sp+1] eeeeeelir100011| E3[1[5
xch [.spl,.ix |ixl—[sp] oo e oo elii011101DD|2]|6
.ixhe[.sp+1] 11100011) E3
xch [spl,.iy [iyl—[sp] eeoeee11111101|FD|2(6
.iyhes[.sp+1] 11100011 E3
xchx .bc—.bc’;.de<.de’;.hl.hl’ oo e e e eli1011001| DI |1]1

A5 Ry I7BEHGS

=—%f=9 7 4 EnfE flags FRa—F
s Z H% N c|76543210[Hex|B|C

pushqq [.sp—2]«—qq;[.sp—1]<—qqn o000 ol1qq0101 174
.Sp<—.sp—2

push.ix [sp—2]«—.ixI;[.sp—1]«.ixh eoo oo olii011101DD|2(5
.Sp+—.sp—2 11100101 E5

push .iy [sp—2]—.iyL;[.sp—1]—.iyh ees oo efi1111101|FD|[2(5
.Sp+—.sp—2 11100101| E5

pop qq qq—[.spl;aqn—[-sp+1] o000 o|114qq0001 153
.Sp«—.sp+2

pop .ix .ixl«+[.spl;.ixh—[.sp+1] oo eeeefiro1101DD[2]4
.Sp+—.sp+2 11100001 E1

pop .iy iyle[.sp;.iyh—[.sp+1] eseeeefi1111101|FD|2]4
.Sp+—.sp+2 11100001| E1

aa ?)(2: (c)lt 1}?1 'lalf pop .af D ¥ &3 flags 3T XTEILT 3




172 APPENDIX R800 4 ¥R }5 73 ¥ &
A6 70y IEERGT
SRy e flags AT
S Z H¥ N c|76543210[Hex|B|C
move [de]«[hl];.de—.de+1 ee010ef1101101ED|2]4
[hl++],[.de++]| hl«.hl+1;.bc—.bc—1 .1 [10100000{ AO
move [ de]—[hl];.de—.de—1 ee0]0efi1101101{ED|2[4
[.h1——],[.de——]|.hl«=.hl—1;.bc.bc—1 .1 [10101000] A8
movem repeat;[.de]«[hl];.de—.de+1 ee000efi1101101|ED 2[4
[.hl++],[.de++]|.hl—.hl+1;.bce—.be—1;until .bc=0 10110000 BO
movem repeat;[.de]<[.hl];.de—.de—1 ee000efi1101101|ED[2]4
[.h1——],[.de——]|.hl—.hl—1;.bce—.bc—1;until .bc=0 10111000 B8
*1bc—1=0N & &0, ZDfta1
AT IR 29—Fas
=—%=v7 e oE s [ A<o—F
S Z H¥, N c[76543210Hex|B|C
cmp .a—[.hl];.hl—.hl+1 17111el11101101|ED|2]4
.a,[.hl4++]|.bc—.bc—1 .2 =1 [10100001| Al
cmp .a—[.hl];.hl—.hl-1 11111el11101101|ED|2{4
.a,[.hl——]|.bce—.bc—1 «2 w1 10101001 A9
cmpm repeat;.a—[.hl];.hl—.hl+1 171111 ef11101101{ED|2(5
.a,[.hl++]|.bc—.bc—1;until .bc=0 or .a=[hl]] | .2 .1  j10110001) Bl
cmpm repeat;.a—[.hl];.hl—.hl—-1 111711el11100101|ED|2{5
.a,[.hl——]|.bce—.bc—1;until .bc=0 or .a=[hl] | .» .1  J10111001] BY
*1bc—1=0N & &0, £ Dfts1
x2.a=[hl] DL &1, ZDMO
A8 EE&GFH
===z T flags [F<a—F
s Z H¥% N c|76543210/Hex|B| C
mulub .a,r hl—.axr 07e0e (11101101 ED|2]14
11 r 001
muluw .hl,ss [.de:.hl<.hlxss 0] eo0e (11101101 ED 2|36
11 50011

mulub Tl r »%b,.c,.d,.e D & ELIFMIENEDRIES L7 >
muluw Tl ss »%.be,.sp D & & UISMIEMELTRAE S 17




A9

N

Eld
<>

173

——F=v7 o EfE flags. [A~22-—F

F s Z H% N (76543210 Hex|B|C

add .a,r .a<—.a+r 111Vo l|10000 r il

add .a,p .a+—.a+p 111Vvo 1firo11101{DD 2|2
10000 p

add .a,q .a—.a+q S0 Tliiiiii01[{FD |22
10000 q

add .a,[hl] [a—.a+[h]] T11Vo {[0000110] 86 |12

add .a,[.ix+d]|-a«—.a+[.ix+d] 111Vvo {fiio11101)/DD|3(5
10000110| 86
R

add .a,[iy+d]|.a«.a+[iy+d] 111Vvo t[1111100/FD{3[5
10000110| 86
R N

add .a;n .a«—.a+n 111Vo t|i1000110/C6|2|2
R

addc.a,r .a+—.a+r+C 111vo tfwo001 r b

addc.a,p .a+—.a+p+C 111Vvo thio11101{DD|2|2
10001 p

addc.a,q .as-atte t111vo tfa0fFD|2(2
10001 q

addc.a,[.h]] [a—.a+[hl]+c 111Vo 1/0001110{8E [1]2

addc .a,[.ix+d]|.a—.a+[ix+d]+C 111vot|uo10(DD|3]5
10001110{ 8E
— d —

addc .a,[iy+d][.a—.a+[iy+d]+C 111vo {jinmn|FD(3[5
10001110{ 8E
— d —

addc.a,n .a<—.a+n+c 111Vvo thioo1110/CE|2]2
-— n —

addc.hlss hl— hl4ss+c 112vo thior101{ED|2(2
01 ==1010

add .hlss hl— . hl+ss e e ? o0 ]/00s1001 el

add .ix,pp ix«—.iX+pp ee?e0 111011101/DD(2|2
00 551001

add .iy,rr Aye.dy+rr ee?e0 ff11111101{FD|2|2
00 £ 1001




174 APPENDIX R800 A4 xR b+F 73 a v

=—%=v7 o EfE flags (ART—F
s Z HY%, N c|76543210]Hex|B|C
incr rer+1 111VoO0ef00r 100 T
incp p—p+1 111Voeltr011101|DD|2|2
00 p 100
incq q—q+1 111Vvoefir111101(FD|2|2
00 q 100
inc [.hl] hlJ—[hl[+1 T11Voeooiio100 34 [1]4
inc [.ix+d] Ax+d]—[ix+d]+1 T11Voe1011101DD|3]|7

00110100| 34
(ST
inc [.iy+d] [iy+d]—[iy+d]+1 111Vo e11111101|FDJ[3[7
00110100| 34
e Vs
incss ss<—ss+1 ee 00 0 0[00ss0011 1
nc.ix Axe—.ax+1 oo oo 0 o(11011101{DD|2(2
X 00100011| 23
inc.iy dye—.iy+1 eeoe oo ofi1111101|{FD|2(2
00100011| 23

00/01{10{11
ss |.bc|.del.hl|.sp
pp|-bc|.del.ix|.sp
rr |.bc|.del.iy|.sp

000(001|010{011{100{101|110{111

q Ayh|.iyl




A 10 JRE S 175

= —F Sy T S EE flags e e
S Z H% N c|76543210/Hex|B|C

sub .a,r .a—.a—rT T v "(lloolo ¢ 1|1

sub .a,p .a—.a—p 111V t[1r011101{DD|2]2
10010 p

sub .a,q .a—.a—q 111V tlin111101{FD|2]2
10010 q

sub .a,[hl] [.a—.a—[hl] 111V1{[0010110] 96 [1[2

sub .a,[ix+d][|.a—.a—[ix+d] 117 1Vv1 t|ir0o11101)/DD|3(5

10010110 96
— d —
sub .a,[iy+d]|.a—.a—[iy+d] 111V tfii111101/FD|3(5
10010110| 96

— d —

sub .a,n .a«.a—n 111V 1[i1010110{ D6 (2|2
subc.a,r .a¢—.a—I1—C TPV qliooll ¢ 1
subc.a,p .a—.a—p—C 1 11 viiiiniono|DRI2]2
10011 p
subc.a,q .a¢—.a—q—C TV T T ol P 2(2
10011 q
subc.a,[hl] |.a—.a—[hl]-C 111V t|oo011110/ 9E [1{2
subc.a,[.ix+d] [.a«—.a—[.ix+d]—c 111Vv1 t|iro11101/DD|3[5

10011110( 9E
— d —
subc.a,[.iy+d][.a—.a—[iy+d]—c 111V t1111100/FD|3[5
10011110{ 9E
LG PR

subc.a,n .a+.a—n—=C 111V1tfiio111100DE|2{2

— n —
subc.hl,ss hl—.hl—ss—c 11?2v1thion101{ED|2{2
01 520010




176 APPENDIX R800 A v RAbFF 73 a v

eI e flags F~_Ra—F
S Z H% N c|76543210[Hex|B|C
decr rer—1 111V1efoor 101 g |
decp p—p—1 111V1ef11011101/DD|2|2
00 p 101
decq q—q—1 111V1ef11111101FD|2|2
00 q 101
dec[.hl] hlJ—[hl]-1 111V1eoo110101 35 |14
dec [.ix+d] dx+d]—[ix+d]—-1 TV ell0il10i|DD|3[7

00110101} 35
— d —
dec[.iy+d] [iy+d]—[iy+d]-1 111V1e1111101FD|3[7
00110101| 35

— d —

decss ss«—ss—1 e oo o0 0|00s:s1011 1(1

dec.ix Axe—.ix—1 oo e e o|11011101|DD|2|2
00101011| 2B

dec.iy Ady—.iy—1 oo oo efi1111101FD[2|2

oo101011| 2B

A.11 LBHS

=—%=,7 HHTE flags [A~<3—F
S Z H¥% N c|76543210Hex|B|C
cmp.a,r T v [10111 r 1|1
cmp.a,p a=D 111V1tiro11101{DD(2|2
10111 p
cmp .a,q .a—q e | i1 1ol[FD {212
10111 q
cmp .a,[.hl] .a—[.hl] 111V1 tfio111110|BE|1]2
cmp.a,[.ix+d] [.a—[.ix+d] 111V t|iro11101|DD|3|5

10111110 BE
—d —
cmp.a,[iy+d] [.a—[iy+d] 111V1{[iin1101fFD|3[5
10111110| BE
LUC
cmp .a,n .a—n 111V 10 FE|2(2

«— n —




Eld
<>

A.12 FEPEEE i

A.12 RIBEES

==%=y7 wEEE flags |[A~a—F
S Z H¥, N c|76543210]Hex|B|C

£l

and .a,r .a«—.aAr 1171P0O0[10100 r T

and.a,p .a<—.aAp 1 11Poofiio11101{DD|2|2
10100 p

and .a,q .a«—.aAq 111Poofir111101/FD|2(2
10100 q

and .a,[.hl] .a—.aA[hl] 111Poof0100110] A6[1]2

and .a,[.ix+d] [.a—.aA[.ix+d] 111Poof11011101|DD[3|5

10100110 A6
— d —
and .a,[iy+d] [.a—.aA[iy+d] 111Poof11111101|FD[3[5
10100110 A6

— d -

and.a,n .a«—.aAn 111Poo(11100110 E6 2|2
a s oy

or{ AT .a<—.aVvr 110PO0O0[10110 r 1(1

or! a.p .a«—.aVp 11o0Poofi1011101/DD|2|2
10110 p

or {“a.d .a—.aVvq 11oPoofir111101|FD(2(2
10110 q

or .a,[.hl] .a«—.aV[.h]] 110Poo0[10110110 B6 [1]2

or .a,[ix+d] [a—.aV[ix+d] 110Poof1011101DD[3[5

10110110/ B6
— d —
or .a,[iy+d] [-a—.aV[iy+d] 11oPoofir111101|FD|3[5
10110110, B6

e =] —

or .a,n .a<—.avn 11o0Poofi1110110 F6 [2(2
— n —

XOT 5.1 .a—.avr 110PO0O|10101 r (il

XOr .a,p a—.aNp 110Pooft1011101/DD|2|2
10101 p

XOr .a,q ae—.aMq 1t1oPoofi1111101{FD|2|2
10101 q

xor .a,[.hl] .a—.a¥[.hl] 110Poof0101110]AE[1]2

xor .a,[.ix+d] |.a—.a¥[ix+d] 11 0P oofiro011101DDJ[3][5

10101110 AE
— d —
xor .a,[iy+d] [.a—.a¥[iy+d] 110Poofi1111101|FD|3[5
10101110 AE
«— d —
XOr .a,n .a+—.avn 1t1oPoofir101110 EE|2|2

e e




178 APPENDIX R800 A4 ¥R bZ 273 v&

A.13 Ev ST
4 EnlE

=S—F= 7 T B e

SZHYNC

76543210/ Hex

B

bit b,r

z—NOT I'{b}

2 (et 0e

11001011|CB

D1 b1 ir

bit b, [-hl]

7z+—NOT [.hl]{b}

C1i? 0 .

11001011|CB

01 b 110

bit b,[ix+d]

7z«—NOT [.ix+d] {b}

251700

DD
CB

11011101
11001011
— d —

01 b 110

bitb,[.iy+d]

7z« NOT [.iy+d]{b}

G ey

FD
CB

11111101
11001011
o= od (=3

01 b 110

setb,r

r{p}—1

11001011|CB

31 hi e

setb,[.h]]

[.hl]{b}<—1

CB

11001011
31 b 110

setb,[.ix+d]

[ix+d] )1

DD
CB

11011101
11001011
— d -

11510

setb,[.iy+d]

[iy+d]me1

FD
CB

11111101
11001011
— d —

11 b 110

clr b,r

r{p}—0

11001011|CB

i0°b' ¥

clr b,[.hl]

[hl]vy 0

11001011|CB

10 b 110

clr b,[.ix+d]

[ix+d]y0

DD
CB

11011101
11001011
— d -

W= 110

clr b,[.iy+d]

[.iy+d] 30

FD
CB

L Ti1 101
11001011
— d —

10 b 110




=
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Al4 O—-FAI&F
=R A WAl flags [A=Ra—F
S Z H¥% N c|76543210/Hex|B|C
rola C+—.a(7};.a¢—.a%2;.a{0}+C e e 0 e 0 [[00000111 07 {1|1
rora c<—.a{o);.a<—.a/2;.a{7}<—c ee0 e 0 [lo0o01111| OF |1{1
rolca tmp+—C;C—.a(7};.a¢—.a%2;.a{0}—tmp e o 0 o 0 1[00010111| 17 1|1
rorca tmp+—C;C+—.a{0};.a<.a/2;.a{7}tmp |e o 0 o 0 [|oo011111| IF [1]1
rol r CT(7) 11o0Po ]11001011|CB|2|2
r—Tr*2;r{0}«—C 00000 r
rol  [.hl] c—[hl]n Tt1oPo [[11001011{CB|2[5
[hl]«[.h1]*2;[.hl]{0y—cC 00000110| 06
rol [ix+d] [c—[ix+d]n 1ToPo f[11011101{DD[4|7
[ix+d]—[ix+d]*2 11001011 CB
[.iX+d]{o}<—C — d —
00000110 06
rol [iy+d] [c—[iy+d]in 110Po {11111101{FD |47
[iy+d]«—[iy+d]*2 11001011|CB
[iy+d]oy—cC SRR
00000110| 06
nop T C+T{o} 11o0Po {[11001011{CB|2|2
rT1/2;r{7}—C 00001 r
ror [.hl] c—[.hlJ(0 1 10oPo 1[11001011|CB|2[5
[hl]«[.hl]/2;[.hl}{7ycC 00001 110| OE
ror [ix+d] [c—[ix+d]0 110Po {[11011101|DD[4(7
[ix+d]«—[.ix+d]/2 11001011|CB
[.iX+d]{7}<—C VR, R
00001110| OE
ror [iy+d] [c—[iy+d]io 11oPo 111111101 FD|4]7
[iy+d]«[.iy+d]/2 11001011|CB
[.iy-|~d]{7}<—C F T SRR
00001110 OE




180 APPENDIX R800 A4 A +5 73 av&

==y 7 W EE flags |[F=a—F
S Z H¥%, N c[76543210[Hex|B|C
rolc r tmp4—C;C—T{7} 110Po0 {[11001011{CB|2|2
I—T*2;T{0}+—tmp 00010 r
rolc [.hl] tmp—C;C—[.hl]{7) 11opPo [11001011{CB|2(5
[.h1]«—[.h1]*2;[.hl] {0} <—tmp ooo10110| 16
rolc [.ix+d]  |tmp+cC 110Po ffiro11101{DD[4[7
ce—[ix+d]n 11001011|CB
dx+d] e [ix+d]*2 i oid i
Aix+d]oy—tmp 00010110| 16
rolc [.iy+d]  |tmpcC 11o0Po tfiin1101{FD|4|7
ce[iy+d]in 11001011|CB
dy+d]—[iy+d]*2 TS
Ay+d] (o} —tmp 00010110 16
rorcr tmp«—C;C<—T{0} 110Po0 {[11001011{CB|2|2
rT/2;r{7}¢—tmp 00011 r
rorc [.hl] tmp—C;C—[.hl](0} 110Po 1[11001012|{CB|2[5
[-hl]—[.h1]/2;[.hl]¢7}—tmp ooo11110| 1E
rorc [.ix+d] [tmp—C 170PoO [[|11011101|DD[4|7
ce—[.ix+d] o 11001011|CB
ixtd]—[ix-+d]/2 St
Ax+d] 7y —tmp * looo11110| 1E
rorc [.iy+d]  [tmp—C 110pPo {11111101|FD [4|7
ce—[.iy+d]o 11001011|CB
dy+d]e[iy+d]/2 (B8 FRIE
Ady+d] (73 —tmp ooo11110| 1E
rol4 [.hl] tmp<—.a(0..3};.a(0..3} [ .hl] (4.7} 110Po0 e11101101|ED|2|5
[.hl] {4“7}4—[.}11]{o..a};[.hl]{o..s}‘—tmp 11101111 6F
ror4 [.hl] tmp<—.a(0..3};.a(0..3} | .hl] 0.3} 110Po0 e11101101|ED|2{5
[-h1] (0..3y—[.h]] (a..7y; [ h]] (.7} <—tmp 11100111| 67




A.15 27 b4 181
Al15 7 MBS
=—%=9y7 WA EIE flags |[ARI=F
S Z H% N c{76543210[Hex|B|C
shl r CTy7} 110Po0 {|11001011{CB|2{2
shla rer%2 00100 r
shl [hl] c—[hl]in 110Po {[11001011/CB[2[5
shla [.hl]«[.hl]*2 00100110| 26
shl [ix+d] [c—[ix+d]in 110Po {[11011101]DD[4[7
shla [ix+d][.ix+d]*2 11001011|CB
— d -
00100110 26
shl [iy+d] [c—[iy+d]in 11oPo 11111101 FD[4[7
shla [dy+d][.iy+d]*2 11001011|CB
— d -
00100110, 26
shr r C+—T{o} 11o0Po T|11001011{CB|2|2
rer/2 00111 r
shr [hl] c—[hl]o 11oPo |11001011]|CB[2[5
[.hl]—[.hl]/2 oo111110| 3E
shr [ix+d] [c—[ix+d]o 110Po f[11011101]DD|4[7
[ix+d]«—[.ix+d]/2 11001011|CB
— d —
oo111110| 3E
shr [iy+d] [c—[iy+d]io 1 7oPo 711111101 FD[4[7
' [iy+d]—[iy+d]/2 11001011|CB
— d —
00111110 3E
shrar tmp<—T {7};C—T {0} 110Po T[11001011|CB|2]2
I /2;r(7}tmp 00101 r
shra [.hl] tmp—[.hl]{7};c—[.hl] 0y 1 1oPo 7[11001011{CB|2[5
[.hl]—[.h1]/2;[.h]} (7} —tmp 00101110| 2E
shralix+d] [tmp—[.ix+d]n) 110Po 1[11011101DD|4]7
C—[.ix+d] o 11001011|CB
ix+d] e[ ix-+d] /2 .
Ax+d] {73 —tmp oo101110| 2E
shraliy+d]  |tmp—[iy+d]ny tt1oPo f[11111101{FD[4[|7
Cc—[.iy+d]o} 11001011|CB
dy+d]«[.iy+d]/2 =
Ay—+d]¢7y—tmp 0o101110| 2E

shl &4 & shla R E 72K RIL bDLDTHRT v FidfF—



182 APPENDIX R800 4 ¥R }+5 7+ 3 v

Al6 S9ESS

=—%E=97 w sk flagae i R =
s z H% N c[76543210Hex|B|C
br nn .pc—nn e e oo e ef11000011( C3{3(3
«— nn; —
e nnh —
bnz nn iF2=0 e oo e e ol11000010] C2[3[3
.pc<—nn «— nn; —
h— nnh —p
bz nn iE7=1 e oo oo o|11001010{CA|[3[3
! pc—nn — nn; —
l — nnp —
bnc nn iFc=0 e oo o0 o|11010010{ D2 (3[3
.pc<—nn — nn; —
iy
bc nn =l ee e oo o|11011010{DA|3(3
pc<—nn «— nn; —
«— nnp —
bponn i —0 e oo oo efi1100010 E2(3[3
.pc<—1nn e $ 38 B
«— nnp —
bpe nn ife = oo oo eli1101010/ EA[3[3
.pc<—nn ol 8 K
«— nnp —
bp nn if s=0 e e oo o efi1110010/ F2[3|3
pc—nn — nng —
«— nnp —
bm nn ffee=1 eee oo ofi11111010 FA|3(3
pc—nn == Y~
«— nnp —
b ikl .pc+.hl e e oo efi1101001f E9 |11
br |ix .pc.ix oo 000 ei1011101|{DD|2(2
11101001| E9
br [.iy] .pc—.iy eoe oo ef11111101|FD[2|2
11101001| E9




A17 2 —)V&%5

183

=—%F=97 WA e flags [AR3I—F
z HY, N c|76543210]Hex|B|C
short .pc—.pc+e e o o e o|00011000[ 18 (23
bri e —e—2—
short it 7=0 e o o o o|00100000( 20 |22
bnz e .pc—.pc+e e 3
short if7=1 e e o o (00101000 28 |2|2
bz e .pc—.pc+e —e—2— 3
short it =0 e e o e o|00110000( 30 2|2
bnc e .pc+.pct+e —e—-2— 3
short a1 e e o e (00111000 38 (2|2
bc Ye .pc—.pcte —e—2— 3
dbnz e .b—.b—1;if .b#0 e e o e (00010000 10 |2|2
\pCe—.pCie ey
Al17 A-LHS
St 4 e el o — |
z H¥,N C|[76543210{Hex|B|C
callnn [.sp—2]—.pcy;[.sp—1]—.pcy oo o0 o11001101/CD|[3(5
.Sp+—.Sp—2;.pc<nn — nn; —
SR
callnz,nn if7—0 e e oo o|11000100{ C4 (3|3
[.sp—2]«.pci;[.sp—1]«—.pck — nn; — 5
.Sp+—.Sp—2;.pc<—nn — nnp —
callz,nn ifg=1 e oo e o|11001100CC|3|3
[.sp—2]«.pci;[.sp—1]«.pch — nn; — 5
.Sp«—.Sp—2;.pc<—nn + nnp —
callnc,nn ifie=0 e oo o of11010100{ D4 (3|3
[.sp—2]«.pci;[.sp—1]«.pch g 5
.Sp+.Sp—2;.pc—nn — nnp —
callc,nn Fe=l e oo e of11011100{DC|3|3
[.sp—2]«.pci;[.sp—1]«.pch — nn; — 5
.Sp+—.Sp—2;.pc+—nn — nnp —
callpo,nn if B.=0 oo oo ofi1100100] E4 |3(3
[.sp—2]«.pci;[.sp—1]+.pch «— nn; — 5
.Sp+—.Sp—2;.pc<—nn — nnj, —
callpe,nn =1 e e oo ofi11011000EC|3|3
[.sp—2]«.pci;[.sp—1]«.pcy,  nn; — 5
.Sp+—.sp—2;.pc<—nn — nnp —»
callp,nn ite—0 e e e o ofi1110100{ F4|3(3
[.sp—2]«.pci;[.sp—1]+.pch — nn; — 5
.8p&—.8p—2;.pcsnn — nnj, —
callm,nn el e oo e efi1111100 FC|[3|3
[.sp—2]«.pc;[.sp—1]«.pch = 5
.Sp«—.Sp—2;.pc<—nn — nnp, —
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=—%¥=v7 A EfE i | X3XZSE
: s zZ HY%, N c|76543210[Hex|B|C
ret pCr—|-5p;-pCh[.sp+1];.5p—.5p+2[e o ¢ ¢ o o[11001001] CI [1]3
ret nz if7=0 e oo oo ol11000000 CO (1|1
.pc;—[.sp);.pcp—[.sp+1];.sp.sp+2 3
ret z ifz—1I e oo oo o11001000 C8|1(1
.pc;|[.sp;.pch|[.sp+1];.sp+—.sp+2 3
ret nc =0 e oo oo of11010000 DO |1{1
.pci<[.sp];.pch—[.sp+1];.sp—.sp+2 , 3
ret c iEc=—1 e oo oo of11011000 D8 |11
.pci+|.spl;-pch—[.sp+1];.5p—.sp+2 3
ret po if 5 =0 e oo oo oli1100000 EO[1]1
.pc;<[.sp];.pcr—[.sp+1];.sp—.sp+2 3
ret pe i —1 oo o oo ofi1101000 E8|1[1
.pei+—[-sp);-pcn+—[.sp+1];.5p—.sp+2 3
ret p =0 e oo oo of11110000 FO[1[1
.pci[.sp];.pen—[.sp+1];.sp+.sp+2 3
ret m e eeeeoofi1111000 F8 1|1
.pc;—|.spl;.pen—[.sp+1];.5p.sp+2 3
reti interrupt return eoe 0o of11101101ED|2|5
o01001101| 4D
retn Non Maskable Interrupt return oo o0 0 ol11101101ED|2|5
01000101| 45
brk k [.sp—2]«.pci;[.sp—1]«—.pcn eeo o0 o|lliyslll 1[4
.sp—.sp—2;.pc;<—k;.pcp <0
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A.18 AHNGEF

=—%=vy7 w4 ol Hags |[Ana—F

S Z H% N c|76543210{Hex|B|C

in .a,[n] a—n] eeeeeolito11011|DB[2]3

in r,[.c] r—[.c| 110Po ef11101101{ED|2|3

01 r 000

in| 95.f;:c] [.c] 110Po0efi1101101{ED[2{3
01110000| 70

in [hl]—].c];.b—.b—1 71771 e11101101ED|2[4
[-hl++],[.c]|.hl<.hl+1 .1 10100010] A2

in [hlJ—[.c];.b—.b—1 71771 e11101101{ED|[2[4
[-hl——],[.¢]|.hl—.hl-1 .1 10101010{AA

inm repeat;[.hl]«—[.c|;.b—.b—1 21771 e11101101ED|2[4

[hl4++],[.c]|-hl—.hl+1;until .b=0 10110010/ B2 | |3

inm repeat;[.hl][—].c[;.b—.b—1 21721 e(11101101{ED|2[4

[.h1——],[.c]|-hle.hl—1;until .b=0 10111010 BA| |3

out [n],a [[n]—.a oo oo ei1010011 D323

out [.cl,r [.c]er eeeeeefi1101101/ED[2|3

01 r 001

out [.c]—[.hl];.b—Db—-1 2 17721 e11101101ED|2[4
[.c],[.hl4++]|.hle.hl+1 -1 10100011 A3

out [.c]—[.hl];.b—Db—1 21?71 e11101101ED|2{4
[.c],[-hl——]|.hle.hl-1 .1 10101011/ AB

outm repeat;[.c[«—[.hl];.b—.b—1 71771 e11101101{ED|2[4

[.c],[-hl4++]|-hl—.hl+1;until .b=0 10110011 B3| |3

outm repeat;[.c]<[.hl];.b—.b—1 71771 e11101101ED|2[4

[.c],[.hl—=]|.hle<.hl—1;until .b=0 10111011/ BB| |3

x1.b—1=0ND & &1, iz 0
in f[.c] 2.c VYRE—HPRTE-—FORABTICE-T7772EZLB1ETT, £
DHEIFZE ZITLHBHSI N W
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A.19 CPU #lfH&$

=—%=y7 w B fags |F~xa—F
S Z H% N c|76543210[Hex|B|C
adj .a adjust to decimal 111PeJloot00111| 27 |1]1
not .a .a—NOT .a ee1e1 efoor01111f2F |1]1
neg .a .a—NOT .a+1 111Vv1101101/ED|2|2
01000100| 44
notc c—NOT ¢ ee?e0 Tlo0o111111| 3F |11
setc c+1 ee0e0 100110111 37 (1|1
nop NO operation e e e e o o/00000000 00 [1{1
halt HALT oo e e o of0l110110 76 [1]2
di IFF—0 oo e o e ofi1110011 F3|1(2
el IFF—1 eeeoseefiti111011|FB|1|1
im 0 interrupt mode 0 oo e e e ofil101101ED|2(3
01000110[ 46
im 1 interrupt mode 1 eee oo efi1101101ED|2(3
01010110[ 56
ini e interrupt mode 2 eoe 0o efi1101101|ED|2(3
01011110| 5E
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7
L/O Ml v i i R R 57
PR YS e  S  e 22
WiE e e S e S e e 48
PR RIS R e e e e e 48
PRI R s i e 111
v SRR e R R 95
ADSR: i e s e e et 133
SECAM S e Ry B e e e 111
SRAM:. e s e R e 50
NSO i s e e e T 110
FM=BIOS: o R e s 139
MSX=Engitie. . -7 o e sl i i i 17y
MSKe B o s e e e e . e
MSK-MUSIHE & s ot a0 ey s 131
MSK O s e o e 62
B RIRNS:E i oo R e S e 133
OPLEYMZEGB s e e e 131
OPLL Binsds artiis s i e e 156
T i m e s e s E S e L e 131
BREIA R g s oot v e s S 133
7
BANOKRBIRIESIIE MSX. . oo oirun cioniadii 62
FEOR BIOS . civsvv it v msasins s s aa RS Eia I 62

P ROMEER . dvnin i i G5 B ST e 21
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K7l

s Sl el 0 AP RERRT R E  C i
s o R 1
L s T B S e e e S 74
N iR 134
VB ol R e 99
e R e ) e, 187
a0 s e RO OO G B SO 48
e R PR N T 132
S e e e T 92
=5 Rl s TR e B S o e 92
.I’.

e R N S e I S 52
B e e 130
LSRR R R N S SR e 48
I e S e e L SR T R A e e 99
L G AR R e L S 74
BN L e e R 90,27
e S EE R e g SRR S e L o AT 61
NSk e ciiae e e s s 74
IeTin oA B A DT S e 48
SR R e L e s h e e e 50
MEBRMIN A N e 114
PROEERRUE . o i e e e s 111
ST A LA i 92
el G (R GBI - S S o OO 113
Tl MRS e e o e s 55
T el s e e 132
L O SR T R T N 74
e e TR SERERG - e 78
4

it I S R e s s o 114
Cn s o el PRI R e e s s R 72
g 7, i SR S B T D Tl ot 106
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PRAMOISS 0B R o i L I A 24
DRANGE B o s s s e e 22
BEOT6Y T . i i s s O 7
A e s s e T 62
T e ere v e s e enpiten T S e Sl e R G 61
e A AR s b s S e 48
e s e e e e 110
+
B R S e e 48
e SR i N LR 133
e e A s R e 111
/N
BIOS: . 2l g A e g e e B 5l
254 > (e) s s b i als i e SR P 48
PAL: G s e R R e e Jhil
ML L T e S T 74
-SSP e - D s 48
PSGi i i sovans ot S o S B I 130
By Rabit) oo s Daia o 48
Eoihd A = I s i 79
E7ZA RAMEVRAM). ... 0 e e 50
ERARAMBE . ... .0 o s e 62
ERE s F2IA L oiviivnnarinn inia 113
NDPa= 2 B . viv i iinin i ol o S SRR S e 95
NDPAOE=P .. i s ] D 82
i R R e S e 121
TRZGeTh =40 F: dafl=SNaam Co ... 130
Basic Input Ouipnt System. . &t 2 i . 57
A T i e LR 51
e e R R e e 20
4
PATRU I EE R ay i s 74
Rl taeARt el e =y e 111

eSS e R b e e 98
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XA BONE AREE TS s e, A 52
i A e o e MA SO
ARl e e L Y 22
el e s e e e e e R 1S
MEASEE e Y I ST R SRR SR A W 187
-‘1

IGfslsr o s T S e R R S S 119
3

R e 50
DB Zada s o e, ek R T S S 137
JREC T e D RS R R 22
e 72
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