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ABSTRACT

LED display color board is an exhibit in form of advertising. It can be presented in Thai and
English language and also graphic pictures in three colors , red , green , and orange. The board is
construction by LED size in matrix form of 16X96 dots. A Z80180 CPU is used for control system and it
can be transmitted/received data by IBM PC to/from memory of control board to change the display
pattemns.

The supporting software determines the period of display scanning , processing of character ,

directions of moving patterns and controlling of transmitting and receiving data via a serial port.
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1eg 9 Y83 2180

A0 - A19

BUSACK

BUSREQ

CKAg, CKA1

CKS

CLOCK

CTSO - CTS1

Dg - D7

Address Bus (Output, active High. 3 state) DV Address YUIA 20 ﬁwéaﬂ:ﬁwnuﬂ
Aumisveamiausuiean/dsudeya viamissanusgaqaniiy 1 MB uaz
YU /O Port WAL 64K Address bus 92Tan11ziilu High Impedance ioTidnuazile
gunselmouendesmsvels Bus  A18 ssdadmdndfudygyranemiynves PRT
Channel 1 (Programmable Reload Timer) #50 TOUT Tuanredidnuifissihy Address

Bus L@z A19 9zTinw1z Z80180 §U PLCC

Bus Acknowledge (Output, active Low) ADUSUSIANUNSBUNZN Bus AN 9 Iy
. 1 4
9Uns0idu 9 Bus M@ 5ii¥U Address Bus, DATA Bus dQyqiAILANUNYIRETTATIE

i High Impedance

Bus Request (Input, active Low) mﬁyqn%’ﬁﬂuqﬂ A38in18UBN (15U DMA Controller)
odoanisveld Bus vesszuy AnudeInsiiinwdiiygent NMI uas CPU sy
ﬂaﬂmwﬁauﬁmmmﬁyﬁ machine cycle gaNeve4 cycle flagiiuiaue ﬁmonpmf:v:nqa
CPU 91015 execute f1874 taz ¥ Address Bus, DATA Bus uazﬁnmwmmuquéu 9

1‘(7’1?_['6’511'): High Impedance

1 4
Asynchronous Clock 0 and | (Bidirectional, active High) ¥idenilazduasfudynyin

WM& MY Synchronous Channels  CKA( Waam@ndfiu DREQO uay CKAq

Tafmand iy TENDO
Serial Clock (Bidirectional, active High) ﬁju clock @51 CSIO Channel

System Clock (Output, active High) 1ﬂuzmﬁwﬂ clock 1Fdmiudads (Reference clock)
+ &
Wi MPU nagszuuneusn anuliviesniiviy % ¥9IA5AADANTD input clock
. J t:yd ) o o s
Clear to Send 0 and 1 (Input, active Low) mmmuﬂafmujtp;nmmuﬂﬂumumm'u ASCI

Channel ~CTSI gnifafindnsdiu RXS

DATA Bus (Bidirectional, active High, 3-state) D0-D7 Usznouduilu 8 {in ffa 2 firme
g msudumaduvesdoyann /O uag Memory DATA Bus widigaa1iz High

L= ] ar U4
Impedance Tu¥1TIFMLAzRB LS UMIVE Y Bus 9ngUnIsimouen



DCDO

DATA Carrier Detect 0 (Input, active Low) RTIL programmable modem control signal
@iy ASCI Channel 0

DREQO, DREQ1 DMA Request 0 and 1 (Input, active Low) DREQ qn‘l%f‘r'm%”u%’awamsﬁw DMA #

EXTAL

HALT

INTO

INT1,INT2

IORQ

E 4 ¥ )
afuuBianua 2 ¥89 DMA Channel Monitor Idvunarilietivenidiegunsainiouen
' ¥
wioufivzouniailoudeya ¥ Input marfiawisaTusunsulfiu Level 0 uie 1

wioflvoudyyuAld DREQO gniadmandiu CKAq

Enable Clock (Output, active High) a1 clock Mamid8eamIziy Machine cycle

FEUINATIAAITINGIAY Bus

External Clock/Crystal (Input, active High) Lﬂui}ﬂﬂ'ﬂﬂ?ﬂ’ A9@a M350 clock MUUBATINIT

as

3 y v
Hourdg 80180 vililleis lildnTanea  wriilidnyuziu Schmit Trigger

Halt/Sleep Status (Output, active Low) V11192 active HAI9IN CPU ﬂf]ﬁ'ﬁﬁﬁ' 1 HALT

[ 4
o o

V38 SLP $49A59988UN5 non-maskable 138 maskable interrupt AaUNAETlieuo
tazda 199 anfy MI uaz ST ife Decode ANTIZMITILAUDY CPU

:
Maskable Interrupt Request O (input, active Low) 'c?’tgnpmﬁﬁuﬂﬂmmﬂqﬂni alnguen
CPU 1zas umoun IS unn i Ty dugavesnsfiamdaegiu vaz NMI uas
BUSREQ i active 1ife cPU Sudidrazdigrassuvesmsdunedswi $r0lamfaii

M1 uag TORQ 9% 14 active

1 4
Maskable Interrupt Request | and 2 (Input, active Low) ﬁ'munpmuﬁmﬁﬂmmrlqﬂﬂi af

) b d v
meusn  CPU 9zAsva@numIveduines swingadugavesmsUfiafdeiegiu

yauzfi NMI, BUSREQ ay INTO i active 1fioCPUSuu&0zdngns0uv09ms
5 n—— 1] .Y vﬂyl —
asusumMIBuneT sNTFIee lumileudunmsasusuves INTO ¥ lanfafing M1 uaz

TORQ 9214 active

—— [ ' ' -
1/0 Request (Output, active Low, 3-state) IORQ 1ﬁuﬁtynunmmuamwmzﬁmu Address
) . v
Bus taraadumisvesglnsel /o iefiszsuniedoufugunsaiinaniu IORQ v
active Wipufy M1 ssminmsasuiumsduinesini INTO Fiszdestoudeya

interrupt vector 1977 DATA Bus



MREQ

NMI

RFSH

RTSO

RXAO0, RXA1l

RXS

ST

1 o ———— A ) L a
Machine Cycle 1 (Output, active Low) 145y MREQ MOUIUDAYNTINIEMNST fetch
foyaninmiaganud, 195wAy TORQ metivenanmzmsaouTuMsduADT THY,
senoufudynin HALT uae ST e decode a01HEYB CPU
Memory Request (Qutput, active Low,3-state) MREQ 1L{U® n'lﬁ'i' 'J"I‘I’J’O?:l,'ﬂu Address Bus
Tuithudumissamizeanuifiess muniaifsudayaasly

@

Non-Maskable Interrupt (Input, Negative edge trigger) NMI finud uqslﬂ‘h INT

13
o [

f
azIzasIvasy NMI 10 q state gamovewnaziids uaz lusrilafamlu Interrupt

(]
a =t

Enable flip-flop tisfidoygail CPU 12 lUiFul§1iAf daf Address 0066H

Read (Output, active Low, 3-state) RD iiluv1fitiauendh CPU Asanissmudayanin
1 4
' o . ' ] . ] [
miswanuimiogunial 1o miwarmswmiegunsol 1o Asldnilidudygnaia

inmdrgiadeyaves CPU

oy rm i 4 1 J J 0o @ o
Refresh (Output, active Low) 14331111 MREQ ifWersuon vl CPU Mdald 8 dn-

A14U99 Address Bus ¥ 1U§anH19A S 1UY Dynamic 1We¥mM3s Refresh
Request to Send 0 (Output, active Low) e "ngnunmmm}ﬂmﬁuﬁmﬁ" U ASCI %84 0

Receive Data 0 and 1 (Input, active High) M1€1%’ﬁ‘1ﬂ§'u§'uﬁ'mgan’hulﬂ1u ASCI

Clock Serial Receive Data (Input, active High) mfﬁ%’ﬁm?uﬁ“ui’egan’fn"lﬂ‘lu CSIO
RXS fafiwdndifiy CTST (v84 ASCI %84 1)

Status (Output, active High) ﬁtymﬂméﬁ'{mﬁu M1 uaz HALT Wdﬂ"ﬂ decode DIUTSYDI

CPU f4m151a% |

.0 1 0 CPU Operation ( st op-code fetch )
1 1 0 CPU Operation ( 2nd op-code and 3rd op-code fetch )
1 1 1 CPU Operation ( MC except for op-code fetch )
0 X 1 DMA Operation
0 0 0 HALT mode
1 0 1 SLEEP mode ( including SYSTEM STOP mode )

NOTE X :Don't care
MC: Machine cycle

A9199 1 1aadn1IemMIniuYes CPU



TENDO, TEND1 Transfer End O and 1 (Output, active Low) VT active FEUIN cycle fIﬂY‘l"lU'UEN

TOUT

TXAO0, TXAl

TXS

WAIT

XTAL

Al18/TOUT

4 v —_— &
ms¥i DMA Tulddmiutwenyadugamsaiedeyaymiu  TENDO dadAmdnd

iy CKAl

oS e

Timer Out (Output, active High) TOUT fiedqyenaiwadiennin PRT ¥4 1

v
- o A o Y
yildatwang iy Al8

v
Transmit Data 0 and 1 (Output, active High) vuvaii ledmiudadoyasensin ASCI

Channels

Clocked Serial Transmit Data (Output, active High) MWﬁi%ﬁ‘lH?ﬁﬁiﬂﬂgaﬂﬂﬂmﬂ CSIO

Channel

Wait (Input. active Low) WAIT 19189 CPU Twmieanusmiogunsal 10 lindeulu

o L4 a a’ kY o/ 8/ ] a s as
mssudadoya wdunnilsedstloudyyrandlyiusrvedlasfatlogpin  dygrw

} 4
-

WAIT fiszgnasnapufiveuviaswes T2 ovifieziugae Wait state) 1dunmiu

Ed ¥ [] v
Low @A17¢ Wait state v2gns it Wlulanfariu sunsziieduymiu High fdaiuee
aniiade
Write (Output, active Low, 3-state) WR 119180711 CPU {d8yasguneais Data Bus

& o o a + ' .8 A <
IWBNITINLD Qiuﬂqllﬁu41]0\1"1415?\'“1’%7“5aQﬂ 78 I/O

Crystal (Input, active High) ilugarendnasanoa dus1l9dygrauminaeusnud?

(external clock) mﬂﬁ’l’mﬂ'aﬂ?ﬁ fdd

b 4
seeTignaniiestiu A18 §1 TOCI 13D TOCO 1iMued Timer Control Register (TCR)

i d 1 4
ondmdiu 1 anflazidl TOUT  #1 TOCT uaz TOCO gn Clear 1w 0 nfleziiiu Als

CKAO/DREQ 0 sensSigmuiiaziiiu cKA0 81 DMI n3e sM1 1u DMA Mode Register (DOMODE)

gadmiii 1 nflesifiu DREQO

CKA1/TENDO senadidnuiissidu ckal §18n CKALD Tu ASCI Control Register 494 1

RXS/CTS1

(CNTLALY-grudmifiu 1 aiflanifiu TENDO 10w CKALD gn Clear ifiu 0 viflszidiu
CKAl
sy nSignuniiezitlu RxS §1iin CTSIE Tu ASCI Status Register %84 1 (STAT1)

amdmily 1 nflezfiu CTST &1 CTSIE gn Clear 1w 0 wifloziu RXS



FLETN

Internal I/O Registers

/O register uTu 280180 Ffavua 64 uAUATE (3MMGH reserve 13770 ) uviudu
Internal I/O Modules (t'u'u ASCI, CSI/O, PRT) tlag Control function (DMAC, DRAM refresh, interrupts,
wait state generator, MMU, L@ I/O relocation)

o fiogvanio 1l 10 address e lunazaouen Tk ummisivudousu 1O register
molu Z80180 awsnindoudronguyed intemal [0 mulu 256 byte a'wqmaw‘fyuﬁ /0 Yanun 64
Kbyte.

1/O Control register (ICR): ICRI¥dm3uindoud intemal /0 address Wiounagmasa

fIIURUATT enable/disable IOSTOP Tnuald

bit 7 6 5 4

)
o8]
—
(=]

IOA7 IOAG IOSTP - - - - -

RW  RW  RW
3UN 1 1/O Control Register (ICR : I/O Address = 3FH)

I0A7,6: Address Relocation (Bits 7,6)
IOA7 tioy 10A6  19810fuinmiauna intemal /O vz 2 dedunn 8 bit Yuves 1/0

address 921HU "0" (@D AN1IE reset T0A7, IOA6 zindTiEu 0"

OOFFH
I0A740A6 =11 >

00COH

00BFH
I0AT-I0A6 =10 =P

0080H

007FH
I0A7-I0A6 =01 >

0040H

003FH
IOAT-I0A6 =00 >

0000H

gﬂﬁ 2 I/O Address Relocation

IOSTP : IOSTOP Mode (bit 5) AugNiMTITU 1 IOSTOP 3% enable 1nAud2d1ez i
internal I/O 9% Reset IOSTOP 111 "0" #0172 Reset IOSTOP ity 0"

034867



v ’
/0 ma iU Wy aduWUT U base address fifvual3ly ICR

a

UN I/O address) AIIUY

fduforiv vo Tasmaly (OUT (M)A /In A,(M) / OUTI / INI / etc)) 1&1F 8 finuuwes 16 in /o

v
@

internal I/O Register Address Map AUNUAYOY internal [/O HAAIAIITNA 2 Anua

Tumseonfmdufodfy Intemal /O 8 INUUYDI 16 TN /O address Asuiiu "0"

° o v as n’/‘ [ <
address THMIMnuadumiaves /0 A28 dniuilunseinfive1Fam ntemal /0 registers.

8 INUUYB 16 TN 1/O address 1ifu "0" Mdaunaififie INO, OUTO, OTIMR, OTIM, OTDM, OTDMR
lag TSTIO

4 o
Lﬁm%uui’fauuaaquu internal /O register, I/O write cycle mzdﬁﬂguu external bus A78

10

)4 )
I/O Address Notes : #14HUIUD4 internal I/O register ﬂzaq‘luﬁuﬁizniu 0CO0H-00FFH (16

iwefios MTdse@nSamlums 19U Intemal 1/O register 34 I muddalmiidh lieri I

Undud /O MeusnAIT9e decode address 19 1UAsIAUAMMLIO4 interal T/O IHBMANELIAS WA

v
W¥euAUNY Internal 1122 External I/O

ASCI Control Register A Ch O CNTLAO XX000000 00H

ASCI Control Register A Ch 1 CNTLA1 XX000001 0lH

ASCI Control Register B Ch 0 CNTLBO XX000010 02H

ASCI Control Register B Ch 1 CNTLB! XX000011 03H

ASCI ASCI Status Register Ch 0 STATO XX000100 04H
ASCI Status Register Ch 1 STAT1 XX000101 05H

ASCI Transmit Data Register Ch 0 TDRO XX000110 06H

ASCI Transmit Data Register Ch 1 TDRI1 XX000111 07H

ASCI Receive Data Register Ch O RDRO XX001000 08H

ASCI Receive Data Register Ch 1 RDR1! XX001001 09H

CSIi/o CSI/O Control Register CNTR XX001010 0AH
CSI/O Transmit/Receive Data Register TRDR XX001011 OBH

Timer Data Register Ch OL TMDROL XX001100 0CH

Timer Data Register Ch OH TMDROH XX001101 ODH

Reload Register Ch OL RLDROL XXo001110 OEH

Reload Register Ch 0H RILDROH XX001111 OFH

Timer Control Register TCR XX010000 10H

Reserved XX010001 118

Timer \1/ \1/
XX010011 13H

Timer Data Register Ch 1L TMDRIL XX010100 14H

Timer Data Register Ch 1H TMDRIH XX010101 I5H

Reload Register Ch 1L RLDRIL XX010110 16H

" Reload Regiater Ch 1H RLDRIH XX010111 17H

M3 2 1/0 Address Map



Free Running Counter FRC XX011000 18H
Reserved XX011001 19H
Others \b \1/
XXo11111 1IFH
DMA Source Address Register Ch OL SAROL XX100000 20H
DMA Source Address Register Ch OH SAROH XX100001 21H
DMA Source Address Register Ch 0B SAROB XX100010 22H
DMA Destination Address Register Ch OL DAROL XX100011 23H
DMA Destination Address Register Ch OH DAROH XX100100 24H
DMA Destination Address Register Ch 0B DAROB XX100101 25H
DMA Byte Count Register Ch OL BCROL XX100110 26H
DMA Byte Count Register Ch 0H BCROH XX100111 2TH
DMA Memory Address Register Ch 1L MARIL XX101000 28H
DMA DMA Memory Address Register Ch 1H MARIH XX101001 29H
DMA Memory Address Register Ch 1B MARIB XX101010 2AH
DMA [/O Address Register Ch 1L IARIL XX101011 2BH
DMA J/O Address Register Ch 1H IARIH XX101100 2CH
Reserved XX101101 2DH
DMA Byte Count Register Ch 1L BCRIL XX101110 2EH
DMA Byte Count Register Ch 1H BCRIH XX101111 2FH
DMA Status Register DSTAT XX110000 30H
DMA Mode Register DMODE XX110001 31H
DMA/WAIT Control Regicter DCNTL XX110010 32H
IL Register (Interrupt Vec'tor Low Register) n XX110011 33H
INT INT/TRAP Control Register ITC XX110100 34H
Reserved XX110101 35H
Refresh Refresh Control Register RCR XX110110 3I6H
Reserved XX110111 37H
MMU Common Base Register CBR XX111000 38H
MMU MMU Bank Base Register BBr XX111001 39H
MMU Common/Bank Area Register CBAR XX111010 3AH
Reserved XX111011 3BH
/o \1/ \l/
XX111101 3DH
Operation Mode Control Register OMCR XX111110 3EH
17O Control Register ICR XX111111 3FH

M9 2 I/O Address Map (continue)

11



Interrupts.
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CPU 780180 12 interrupt utiailu nwuen 4, molu 8 ndoufudrduanudifyves

Interrupt 130872 (931 3 1sznew)

Higher m
Priority @
fe)
@
)
®
m
®
®

TRAP(Undefine Op-code Trap)

Internal Interrupt

NMI (Noa Maskable Interrapt)
INT( (Maskablo Interrupt Level G)
INT{ (Maskable Interrupt Lovel 1)
INT, (Maskable [nterrupt Level 2)
Tirmer 0

Timer §

DMA chacnel 0

DMA channel 1

(10) Clocked Serial /O Pont

Lower (11) Asynchronous SCI changet 0

Priority {12) Asynchronous SCI channel 1

Extemal inwuup(

Intemal [nterrapt

U 3 uaawuvdsiuladyaIuduIReTINYIAN 9

¥ [
Tugutiezetinefis CPU register A13 9 A9 TAUMS interrupt, TRAP interrupt,

THUANISABUANBINT interrupt 1A interrupt NWUBN TIWAZIBIAYBIMAIAUTATYY Y interrupt AY

Tu (Adu TRAP) 92A09M U NAUE MUY Hard ware DEIUMUNSANAIY (1¥U PRT, DMAC, ASCI,

and CSI/O)

Interrupt Control Registers 116¢ Flags: Z80180 i3 registers LY 2 Flags Faldmsmfy

ATTVIUNTT Interrupt.

Function Name
(1) Interrupt Vector High I
(2) Interrupt Vector Low L

(3) Interrupt TRAP Control ITC

(4) Interrupt enable Flag 1,2 [EF1 IEF2

Interrupt Vector Register (1)

Access Method

LD AJI ua¢ LD LA

I/0 instruction (addr=33H)
I/0O instruction (addr=34H)
EI uaz DI

INTo Mode 2 , INTy 118 INT, (interrupt 218UBDN) AT interrupt aolunavua (Uﬂl}.l'u

TRAP) 19imatinms Tlsunsunaines iedmudumiuiuduvesTusunsy interrupt Tumsnsuaues

M7 interrupt 9ENAR address YUIA 16 TN MUsznoufumaannAes vmioanud1 Feazldsy

v 1 4
AumiusuauveeTUsunsY interrupt iU

feraifioaiy Interrupt Vector register 9219 LD AJ 1ag LD LA u1AATISd IN/OUT
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Interrupt vector low register

Register 51‘1’5’ 3 gnuu lumssuradumug interrupt vector table dmiy interrupt NYUDN
INT; INT, 1a2 Interrupt noluthnue @nUTRAP) 5 dnan szgndmuna Bidmiuuaazuvasdiuiia
Interrupt Taon13 TUsunsu IL register 715749 vector amsnindoudre1difunqy nguas 32 byte

Tuene RESET 1L wegnTdmilu 00H

bit 7 6 5 4 3 2 1 0

IL7 IL6 ILS - - - - -

R/W R/W R/W

Programmable ~ Interrupt Source Dependent Code

JUN 4 Interrupt Vector Low Register (IL : /O Address = 33H)

INT/TRAP control register { ITC )
ITC lddms’ UAUAUATT TRAP interrupt 1182 enable/disable interrupt AYUDN IANIT

Maskable interrupt INT(,INT,INT,

bit ¥ 6 5 4 3 2 1 0
TRAP | UFO - - - ITE2 ITEL ITEO
R/W R R/W R/W R/W

jUN 5 INT/TRAP Control Register (ITC : 1/O Address = 34H)

TRAP ( bit7 )

a y ~{ 4 o a0 as at ) H
dnflezgmgmidlu 1 Wading op-code filumusosuild Alusunsueusafouiniild

v

&e 0" ualuannsa@oulddte 17 TRAP 921y 0" Tuan1e reset

UFO:Undefined Fetch object ( bit6 )
iinifin TRAP interrupt ¥4 A1lU UFO @15 0uendutiMuaisuauue undefined op-code

¥ Q 3 +
18 81 UFO=0 op-codeiSuAuszagfidumia pe-1 1 UFO=1 opcodei3uAuszog stack pe-2

v
UFO 1 91 ldpenaden

ITE2,1,0: Interrupt Enable 2,1,0 ( bits 2-0 )
ITE2ITE1ITEO 14 enable/disable interrupt input INT,,INT; INTq amd iy &1 ITE Sidn

. 1 @ a o —
lﬂu "0" NS interrupt S)Zvlllﬂf]'l.li'u anesien ITEO=1 vaizn ITEL uag ITE2=0



Interrupt enable flag 1,2 (IEF1,IEF2)

IEF1 A7UAN enable/disable interrupt mu“lu,nwuaﬂ'ﬁmuﬂ(anr’fu NMI,TRAP) §1 [EF1=0
maskable interrupt anuasz lineudy Taoldida DI uazidnihy *1° Taodrda B

EF2 5@ miums NMI Tugaa NMI 1duaaudifiygueanis interrupt 9390 save LAz
maskable interrupt 'Vfdﬂﬂﬂ%:gﬂ disable (IEF1 copied to IEF2 {iag IEF1 mﬁﬂ{tﬂu"O") ﬁﬁw?‘%’qqﬂﬁwum
NMI fie RETN (retumn from non-maskable interrupt) s N1IZANUEINYYDI maskable interrupt

AAUAU (IE2 copied to IEL) IEF2 @15 0fiNaf® P/V bit U84 cpu status register 1AUMAI LD A n70

LD AR
RESET 0 0 Inhibits the interrupt except NMI and TRAP.
NMI 0 IEF1 Copies the contents of IEF1 to IEF2.
RETN IEF2 not affected | Return from the NMI service routine.
Interrupt except 0 0 Inhibits the interrupt except NMI and TRAP
NMI and TRAP
RETI not affected not affected
TRAP not affected not affected
EI : 1 1 ’
DI 0 0
IDAJI not affected not affected | Transfers the contents of IEF2 to P/V flag.
LD AR not affected not affected Transfers the contents of IEF2 to P/V flag.

Mmaeh 8 UaAIaNILYes IEFL 10g IEF2
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External Interrupt Z80180 i external interrupt E)q' 4 yiia
1. NMI :Non-maskable interrupt
2. INT:Maskable interrupt level 0

(S ]

. INT:Maskable interrupt level 1
4. INT9:Maskable interrupt level 2
NML. INT, INT, % Mode msThaufimnea
INT, 1 3 Mode msviatu winsofies Tsunsu1ddas software
NMI (Non-maskable interrupt) dQyy10 NMI input 9% detect ﬁuawaqﬁ'ﬁgmmuaﬂﬁmmsné’uga

¥
o =

msaeuiu18dan Software i NMI 1iniiu Z80180 azulfiadsdi
1. NTEUIUNTS DMA iJ:gnﬁn"l%’i?’mﬂ'ﬂﬂmﬂ?{uuﬂn DME (DMA Main Enable) 14 DCNTL register
2. i PC 1Au141u stack
3. IEF1L 3l ER2
4. IEF1 grindoy 0" 92 1¥ disable maskabie interrupt Warua @ni3u NMLTRAP)

5. ‘11_| execute 1USUNTUNFAWNUS 0066H

IEF1 —» [EF2
0 =¥ [ER1
c oty A | 0003
PROGRAM PCL—> (SP-2)
NMI
MG ———> Interrupt  service
program
IEF14—IEF2
PCL €4—(SP)
RETN
PCH <4 (SP+1)

519 6 mslFau NMI

o @ <l 5 e ! ]
fdagavhoves Tusunsy NMI asilu RETN Fausnenezidumstiian stack fug PC

17 szrhen IEF2 ndunnde IEF1 &1

INT( Maskable interrupt level O
interrupt A1EUENATAMUA R YAOIIN NMI fio INTq, INTg 1£9ARTISABLNA 9 YBUVIA
484 Clock T3 #38 T1 Y83 Machine Cycle a1ga 1 INTg=0 INTO%zQnmus"un?a"lﬁxfui’yuarjﬁuml flag
M30 ITEO bit (interrupt enable 0) 14 ITC THAN1IENAI9IN reset suihdail
LIEF1=0 #viu INT oz hivhay

2ITEO=1 § 011U INT( 92 enble Tngldfda [E
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INT aunsn Tdsunsuiiamld 3 Mode fin ModeO,Model Mode2 msfmuaTnuarild
Frufda IMOIMI a2 IM2 (set interrupt mode) #AIE reset Z80180 Amualild Modeo
interrupt Y‘;{l 3 mode ﬁﬁdﬁy

1. Mode0 : ﬁ'l’c‘iv’lwzgﬂ Fetch 911 data bus

2. Model : reset ﬁ address 0038H

3. Mode2 : Low byte vector table 9¢ Fetch 31 data bus

INT( Mode 0.
) - a’ o9 Q" ﬂ' J
°lmn~1"1=mﬂaﬂaummi interrupt fINAIVEYN Fetch 1A data bus (DO-D7) NUDUVIVUYDY T3

]
o

o 1) y " o -;a 3 =1 . a H o [] ar
srdanaitl 1Aun f1de RST (restart) B92ifius PC 1azisy restart 1UsUATUNA MU 1067

INT Mode 1
4 9y v < a & o s
18185 INTg 191 PC 9zgnuinu13lu Stack 7 address 0038H M4 IEF1 uag IEF2 gnindes
(¥ 0" 1Wo disable maskable interrupt 9WNA TUI51ATN interrupt service routine AITILAUTARWAITI

El ilag RETI Auaiay

0 -» IEF1,[EF2
PCH > (SP-1)
MAIN PCL -»(SP-2) 0038H
PROGRAM
_ INTO (MODE1)
INTO INTERRUPT SERVICE
—_—
(MODED) PROGRAM
El (1 —>IEFLIER)
PCL <—(SP)
RETI
PCH<4—(SP+1)

gﬂﬁ 7 INTg Mode 1 Interrupt sequence



INTg Mode 2

yo, : 2
TET9LMIAT restart address 1AODIMIINATTI9IU Memory A1914 vector YU Usznoude 128
< [ o o
two-byte restart address Uy low byte U@ high byte AUAIAY
. . ; 1dq o ; o
A5 vector 9zTivuIn 256 byte FavzegNlan 1A Tu 64 Kbyte FaawnsaTusunsulédn

interrupt vector register (I)

16-bit Vector

Interrupt Vector 8-bjt on
i Data Bus - -
Registor 1 a —_ -
High-order 8 bits 256 Bytes
Vector+1 of starting address
Vector
Low-order 8 bits
Table
Vector of starting address
1 ﬂ""'

gﬂﬁ 8 INTy Mode 2 vector Aquisition
INTy, INTg
1571197190 external interrupt INT; 1188 INT, 931933 vector table mode Ad10fiL INT, -
mode 2 ‘?iuﬂﬂﬁ"\dﬁ'uﬁﬂ INTy uaz INT, 92HAA low order byte 484 vector table Taely L (interrupt

vector low) register ¥INATINTL fetch 910 data bus 1AYATI

Memory
16-bit Vector
Fixed Code
1 L ’ _1s .
(5 bits) i .
-
High-order 8 bits 32 Bytes
Vector+1 of starting address
Vector
Low-order 8 bits
Table
Vector of starting address
L
i
= N
gﬂ‘ﬂ 9 INT,INT, vector Aquisition
[ a ' @ o o
INT; uaz INT, 92 lineusut EF1=0 uazaunsaTusunsuudasdnhldlaninfes ITEL

1ag ITE2 (bit 1,2) Y93 INT/TRAP control register
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Internal interrupt
14
@i TRAP) 19A15724 vector Ad109 M INT{,INT, Intemal interrupt Hiavuaoz linousy

81 [EF1=0 w3oee nsusuifissundidlne infiudas /O control register (PRT,DMAC,CSI/O,ASCI)

INT1 Highest [ * * *10 0 o o0 o
INT2 * * «i0 0 0 1 O
PRT channel 0 * * =10 0 ! 0 O
PRT channel 1 * * *10 0 1 1 0
DMA channel 0 *» * *10 1 0 0 O
DMA chanrel 1 » + «lo 1 0 1 0
CSJ/0 ¥ x * 10 1 1 0 0O
ASCI channel 0 * 2 RO 1 1 1 0
ASCI channel 1 Lowest * * *11 0 0 0 O
*Programmable

M5190 4 Vector Table

mﬂﬂiunsuéfagfmm (Programmable Reload Time . PRT)

780180 Usenouaiy PRT $147U 2 90adieiu Lisiazyeslsenoudan 16 in down
counter LA 16 1 reload register @113 down counter Wuamnsolouiarem 1dlaoas wazda
fmualiRadaann inemupt 18 cPU Tdidieruaciia 0 udy §afu PRT gou 1 Safivt TOUT n 31
Tafmand iy A18 ) 41 set Wilueniz High, Low 138 Togsle 1114

PRT block diagram ~ udasdagil 10 W2 goafimgnat uass Inaasimnesveuusaz

soelaoiawiz uazld counter register 3 FyqIed Clock Atlou1nY Timer 41917 System Clock 13

— Interrupt Request

jﬂﬁ 10 PRT Block Diagram

470 20 /

\,—— Internal Address/Data Bus

Clock/20 { Clock/20

v v

Time Data Time Data | Time Data Time Data Tout
Register OL  |Register OH Timer |Register I |Register IH |

: TMDROL (8) {: TMDROH (8) Control |: TMDRIL (8) |: TMDRIH (8)

Time Reload  |Time Reload Register Time Reload | Time Reload

Register OL Register OH : TCR (8) Register 1L Register 1H

: RLDROL (8) |: RLDROH (3) J : TLDRIL (8) |: TLDRI1H (8)
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fUssee PRT 39mnaedaa q

Timer data register (TMDR : I/O address %99 0 :0DH,0CH ;‘]5'8\1 1:15H,14H) PRTO uag
PRTI u#az 404923 Timer register YU1@ 16 1N (TMDR) %84 0 Ao TMDRO , ¥84 1 Ais TMDR1 Iag
wis 11 SPaimesuuna 8 fin 2 #2 fie Low AU High (TMDROH,TMDROL Liag TMDR1H,TMDRIL)
4AM2 reset 112 TMDRO iy TMDRI gnidimiiiu FreFR

TMDR 928004 1 ﬂ%zmﬂ 9 20 FyYIUUITAWOITTVY 1iie TMDR Tasis 0 udrvz Ivaa
ANFIUIIAIVIN reload register 17 1nedn TUA

TMDR shusazifou Tao 195380 Ui nmsewusnatnn BRT e livi ¥ PRT ngaMsIy
a3 UAMIITIUAIF AT PRT wwngatiuae dmfunseu (U51A91nn1smya Timer) TMDR gne1usin
Low byte, Higher byte (TMDEnL, TMDRnH)A & 91! fi%miﬁyﬁﬂﬁuﬁ"lw'lé’tauimz"hiﬁﬂmnwmms
update Y93FIg U1 16 Tnseniamseufias 8 1n §1811A1 TMDR 910 Higher byte 1182 Low byte
aumdiowag dmfidanan Tasdnfudrlums Tusunsunseiusein TMDR msvzﬂﬁﬂ'ﬁﬁxﬁmv’?«
Lower Liag Higher byte Mud1ay dmsumsi¥ou TMDR 228096081 Timer Taol% TDE Tn (time down
count enable) 1u TCR (time control register) ﬁ'vfu Y‘l‘:\l Higher 110¢ Lower byte €413 aTdsunsuldTae
Derse

Timer reload register (RLDR : I/O Address %D 0:0EH,0FH %89 1:16H,17H) PRTO uag
PRT1 923 16 {in time reload register (RLDR) ¥84¢32189 RLDRO itae RLDR1 uyuiiu S5ames 8 1n 2
7 fib Low L@y High byte register (RLDROH, RLDROL, RLDR1H, RLDRIL) @f17% reset RLDRO L@
RLDRI1 9290 set (u FFFFH

Note :1ife TMDR 1wasfis 0 1usy Tnaanigiunaein RLDR 1+t laodn Tuda

y k4 ]
Timer control register (TCR) 1H1a@ada011£v94M4 2 ¥89 (PRTO, PRT1) MfaamIsaisy

niengamsiy uaz Minds lulidyg s Interpt 091U CPU tazfivn A18/TOUT dmiuses PRTI

&

bit 7 6 5 4 3 2 B | 0

TIF1 TIFO TIE1 TIEO TOC1 TOCO TDE1 TDEO

R R R/W R/wW R/W R/W R/W R/W

31];1 11 Timer Control Register (TCR : I/O Address = 10H)

TIF1 . Timer Interrupt Flag 1 (bit 7) i{ie TMDRI anasfia 0 TIF1 ssidmilu "1 wae
dudadyan interrupt v U TIEI=1 TIF1 9z5idmilu "0 1l TCR qnew uaz Higher nio

Lower byte 4864 TMDR1 Q61 Tuan g reset TIF1azQrindosiiu o
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TIFO : Timer Interrupt Flag O (bit 6) 16 TMDRO anasda 0 TIFO szl “1"  uaz
fuiladyges interrupt 000U TEO=1 TIFO a5y 0" iffe TCR gne™m uas Higher nie
Lower byte 484 TMDRO 987 uan17z Reset TIFO grindosidiu o

TIED : Timer Interrupt Enable 1 (bit 5) iifo TIEI gridwidhu "1" TIF1=1 wiuile
Fyoel Interrupt 18 CPU iife TIEL gn reset 1fu "0" Foyapaimsfeawems Interrupt ﬂzqnﬁué’:q 3
TuernzSigm TIEL szqnindediiu o

TIEO : Timer Interrupt Enable O (bit 4) iife TIEO gridmilu 1" TIFO=1 vzl
fyqe Interrupt 18 CPU e TIEO gn reset 15 "0" dyaiumisfoawems Interrupt segniudaly
TuanmzTidn TIEO szqninfosiiu "o

TOC1,0 . Timer Output Control (bit 3,2) TOC1 llag TOCO ﬂ’JiJf}iJ?'f'iym”lﬂllﬂ‘l‘ffWﬂ‘inﬂ
PRT1 M1 AI8/TOUT #em1seit 5 Tuan1aefidn TOC1 uag ToCo grindodiiu o drahunn
AL8/TOUT 9315l address Taoms Tulsunsy TOC1 1@ TOCO 41 A18/TOUT amnsodatdiilu High ,

Low %38 Toggled 11 }@iilo TMDR1 aaaadis 0

0 0 Inhibited (Ayg/TOUT pin is selected as an

address output function)

0 1 toggled* (A;g/TOUT pin is selected as a

1 0 0 PRTI1 output function)

1 1 1

msw?; 5 Timer Output Control
TDEL,0 : Timer Down Count Enable (bit 1,0) TDEL tiag TDEO smvhfduunan
ON/OFF m31udm7u TMDRI 1iaz TMDRO Tasd 8y tile TDEn (a=0,1) gaisimiu *1" TMDRn fieg
31rTuaq 1ide TDEa gnTidnidlu 0" TMDRn s2mgatiu  TMDRnss liaeassund1 TDEn gridmidu 1

Tuan19z reset  TDEI uaz TDEO segrndosiily "o”

Timer Data | Timer Data
Reg.=0001H | Reg.=0000H

Clock

Tout x

12 @y Output W1 A18/TOUT

o
=
).
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Tiner Daa 0<1<20X
Rogister write
(00O4H)
Reset — 20X | 20X { 20X | 20X | 20X | 20X | 20X | 20X | 20X
te e Lo - Lol > Lo R nd R ™
Timer Data Rogister FRFFH 0004H ! |0003H {0002H {0001H {000CH |O003H | 0002H | 0001H §0000H | 0003H
Timer Reload Regifer Write (0003H)
Reload Reloed
)
Timer Roload Register I FFFFH COO3H.
[ Wiie"1"w TDE
TDE Flag
TIF Flag {
L—— Timer Dama Rogister Road
Timer Control
Registor Read

5111 13 uamaErnImTUAUYEY Timer , MINUAMETMIT 1Man

TIF1 ——{

IEF1

VD
TIEL S 4

i— 1 —

PRT1 interrupt
Request
PRTO interrupt

Request

s 14 uaaesadiedyano terrupt

L4 13 ]
PRT L@ reset AN reset TMA1d 9 11 TCR azgamAnsudummfmussooinain,

msiuasergamya , TMDR oz RLDR gndssifi FFFFH . ¥1 A18/TOUT fanmziifun Address
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HANNITNIITHYDIINDT

LED Disptay
16X96 DOT

interface
(MAX232)

3171 15 ueraevden’laABzunTNYBY LED display board

ssuavudenlasziniy

MA CONTROL  1szasudis CPU , milgnaiush (ROMRAM) , gunsalieudsiunouiuaesma

wesnsynIN

nf DECODE  1/52neu@7e Output Port Scan . Output Port Latch Data imthiisudoyasinnin
CONTROL 83005 Wa (decode) AMIMUITDINDIN Scan Liag WOIN Larch Data
A DRIVE Uszneudas an Drive a1uund (1dmsmuSmnes 2SB772) . M Drive a1unoautl
v 3 .
(AdmsmFmans BC337) uae nin LED Display 16X96 dot tamuaiimiiidy

dygfinieinnin DECODE e Mifisanesens lusa LED MWainaudeans
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MIMNUVIIITUNY

Uszneulday Ul Fuiiu Butfer iwes 7415245 Us une Us szifludau decode 3 to 8 (IC
wod 7415138 1A U4 95@unuannual 1 - 107 8 uas US auaueInial 9 - uad 16 Sedyanaiauny
woa 1 8 107 16 1 szgndsllfsiuavemsuSmnesuiia PNP wos 258772 o nsmdmaedii
unazeanszualudaidu LED aely

msaunueyhns auAufiasuel Aedunnuadi 1 feu woruge) wdaldda s uaadi
2.3.4, .., 16 MAufezanndundaueadt 1 8n uazazaunueteii lides q dyq it PAO - PA4
1Auainwesn A ves IC #8255 TaumsneasHer (Decode) Faygy1ai PAO - PA4 7 o W dyyuauny

i 4
U072 1 - 1107 16 4 function table 493 U4 uaz Us sans 1

#13190 8 Function Table 484 U4

INPUT OQUTPUT
ENABLE SELECT
Vee Pad Pa3 Pa2 Pal PaQ YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
G1 G2b G2a [ B A -
1 0 0 o} 4] 0 (4] 1 1 1 1 1 1 1
1 0 0 0 (1] 1 i ] 1 1 1 1 1 1
1 0 Q 0 1 0 1 i [1] 1 1 1 1 1
1 0 0 (0] 1 1 1 1 1 0 1 1 1 1
ds 0 0. 1 0 4] 1 1 1 1 0 1 1 1
1 0 0 1 0 1 1 1 1 1 1 0 1 1
1 0 0 1 1 (1] 1 1 1 e 1 1 0 1
1 [)) 0 1 1 1 1 1 1 1 1 1 1 0
AU Input Port AWMU Output Scan

00H Y0 (Row 1)

0l1H Y1 (Row 2)

02H Y2 (Row 3)

03H Y3 (Row 4)

04H Y4 (Row 5)

05H Y5 (Row 6)

06H Y6 (Row 7)

07H Y7 (Row 8)



15191 7 Function Table Y83 U5
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INPUT QUTPUT
ENABLE SELECT
Pa4 Pa3 Pa2 Pal Pa0 YO Y! Y2 Y3 Y4 Y5 Y6 Y7
G2a+G2b G2a C B A
0 0 0 0 0 4] 1 1 1 1 1 1 1
[} [} 0 0 1 1 0 1 1 1 1 1 1
0 0 0 1 0 1 1 0 1 1 1 1 1
0 0 0 1 1 1 1 1 0 1 1 1 1
0 0 1 0 0 1 1 1 1 0 1 1 1
0 0 1 0. 1 1 1 i 1 1 0 1 1
0 0 1 1 0 1 1 1 1 1 1 0 1
0 (4} 1 1 1 1 1 1 1 1 1 1 0
AUINUA Input Port AUIMUY Output Scan
08H YO0 (Row 9)
09H Y1 Row 10)
OAH Y2 (Row 11)
OBH Y3 (Row 12)
OCH Y4 (Row 13)
ODH Y5 (Row 14)
OEH Y6 (Row 15)
OFH Y7 Row 16)
DATA
I==m———- 16 17— m == - 82 98 mm - 48 49-—— — — 64 85— ———— 80 B8l-——— - 96
ROWI
i
i
: BLOCK1 | BLOCK2 | BLOCK3 | BLOCK4 | BLOCK5 | BLOCKS
SCAN ROI“'B
RO]“'Q
{
: BLOCK?7 | BLOCKS8 | BLOCK9 |BLOCK10 | BLOCK11 | BLOCK12
[}
ROW186

311 18 uaaInsNIUKG LED Yu1AuMdas 8X16 514U 12 LN
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Tumsaunuuras ROW S ldnsmdamesaufarsunseswnszualy LED 96 #a
prshivnseuafisiold LED Hlufisane LED fozaheluiud mrensfuluudas Block 3019
niudanosTun1se LED ifioe 16 M1 uazluumay Block Aerlinsudmansdmivveodoygyn
$1u ROW 8 #1 tivoez WTinszuatofivane Wiy LED  Iuusios Block fasdedyais ROW
Y1 ufufie Blockl-Block6 ABUMIAU @94 Block7-Block12 fAdsuiuisuifeadu  san g
My LED 114 ROW 96 fandaufu aaud ROWI aunseaie ROW16 wazndy'luds Row1

9 oy v &
Mmsaunudi liTooq

N1IMAIUYDINA Decode Port Latch DATA

18 Data bus L0¢ Address bus 910 CPU US4 Buffer U2 tiag U3 (741.5245)
Amd1ay  Tuyes1ds OUT (#Port) doyiar TORQ U WR 1wn OR fuiite Enable US(74LS138)
Address bus 4 fina1ezgmitliid U7,U8 (74LS154) 2 Address bus 4 Inuusztimda U6 uaz
117 output U84 U6 U7 Enable U7,U8 i;ﬂﬂssz»fvaamiﬁw 4 Inuunud U6 (Decode 3 To 8) At
J4n15188NTIUUBS Port Latch Data (U9-U32) aavunoay Port vaa U7 nvzidiul/dde 0oH-
OFH, 10H-1FH20H-2FH (@294 US mu1otay Port feziihilu1éfe 30H-3FH 40H-4FH,50H-5FH

U7 92 Decode port latch DATA %484 LED @113 (RED) Fati LED fume Smnoiay
Port 46 00H-OFH, 10H-1FH20H-2FH Tnseamiifl LED (UARS 16 6 mazasusald U7 2 #2
va01a% Port 00H-OFH,I0H-1FH. $avzmAonunoiasy Prot 20H-2FH 10713dmiunsdifidoanms
we10$717% LED Tuuadaiiu 24 a2 feld U7 8n 1

U8 decode port latch DATA 984 LED @138 (GREEN) S NNAZAITIANI0IAY Port

fruiRefunsdives U7
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MI99NILLIINDT drive LED

910712495 drive LED 9110 8 X 8 dot (51806 1 au szimdenssiagufi 20

Q1
2SB772 R3

m Ry neulaela loop output

fiTMUA voltage AnATON LED Vg =2.1 Volt (Red or Green)

28B772

YCE=4V.

2.1V
caMa ™

R4

BC337
VCE=3. 5V.

+10V.

*
ws

51 21 225 AlFlumsfauma Ry

u

10-3.5-4-2.1
Ry = =16Q # (1§ F=25ma)
25mA




M1 Ry, Ry 1atlld Joop 111

+ .
0 18V
R1
4
R2
VCE=3.5V.
BC337 e_ 6.5V,

<
™~

51 22 2eshildlumsdnumea Ry, Ry
10 - VRy - VR] - 0.7 = 6.5

VRy+VRy =10-65-07

2.8 IC  25mA
R; +Ry =— ;IB=— =——=035mA
IB B 70
2.8
0.35mA
=8 KQ
fmua Rj=R; .’ Ry=Ry =4 KQ #
M Rg lnaldsasaagilil 23
. 800mA
fmua B=600 .".1p =

=1.33mA (2SB772)
600

+19V.

BC337

UCE=3.5V.

16chm

LED

R
hY
Jpoems

VCE=4V.

2SB772

I

23 1937 15 TuMsA s Ry

sUN

30



IR, =IB =035mA
VR; =IBxRp=035mAx4K=14V

Vi=10-14=86V

loopl
Vi -IBR;-07-04-21-07-IhR3 = 03§

V1—IBRI—0.7—0.4—21—0.7—0.35

R3= _
I2
_86—14—0.7—0.4—21—0.7—0.35
I2
2.95  2.95V
== =218 Q

31



unil 4

N1INARDATHANINARD

NIINAABDINIA scan

1. #9999 scan MIsznoUAY UL.U4,US

, ,
2. flou logic 197741 PAO-PA4 Aam1s19hi 8 udr¥adyaal output ¥09 U4 uag US
'
as1an 8
INPUT OUTPUT U4 OUTPUT US

HEX [PA4 PA3 PA2 PAl PAO |rowl row2 row3 rowd row3 row6 row7 row8(row9 rowl0 rowll rowi2 rowl3 rowl4 rowl5 rowl6
0 6 o o o ofo 1 ¢ t 1 1 1 t{1 1t 1 1 1 t 1 1t
1 o o o o 1|1 ¢ 1 1t t 1 1 1|1 1 1 1 1 1 1 i
2 ¢ 0o o t ©|1 1t 0 't t t v 1|1t 1 1 1 1 1 1 1
3 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 t 1 1 1
4 ¢ o 1 o ofi1 1 1 1 o t 1 1]t 1 1 o1 1 1 1 1
5 6o o 1t o t}li 1 1t r 1 o0 1 )i 1 1 1 1 1 1 1
6 [ 0 1 i 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
7 ¢ o 1 ot t]1 1 1t 1 &t 1 t of1r 1 1 1 1 1 1 1
8 o F1 o 20007k \gyV WY 1sn /M2t NG 1 R fr 1
9 gl 2)o Q0 RSl Wb, U~y g9t & Vg (fas280 P < 1 {4 1 1
A off ) o/ (20 AL N =K/ 1t XA 1\ Tt — 4 978781\~ g=1 B E 1
B 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1
o o 1t t o o1 1 1 1 1 t 1 1{1 1 1 1 0 1 1 1
D ofl =® 1 O yl|u & AbssiEciloarrsad W8 VIS 1 fe 1t
E 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1
F ARV I PN, NI et e 1 N 1 sy T 1 o

A0 "1 ABUTIAU 5V. (High level)
ADIUS "0" ABUTIAU OV. (Low level)

91AMINABDET output ROW1 - ROW16 9218 Foyaraiaunuiu Low Level n38 Logic "0"

9_ &

t4 ¥
myzasiuaihdyeyis Low level 9111 Bias 1¥un Transistor ¥1ia PNP ao 1
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N1INAADINA Decode Port Latch DATA
1. Ap2vInAneIiyszneudie Us,U6 (g317993 Decode Display Usznou)

2. flow Logic 197141 ADB4-ADB7 #am13194%1 9 udriadaynuInt output 484 U6 (74LS138)

:
A19197 9
INPUT OUTPUT UG (74LS138)

HEX |ADB7 ADBS ADB5 ADB4|IORQ WR YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
00-0F 0 0 0 0 [} 0 0 1 1 1 1 1 1 1

10-1F 0 0 4] 1 ‘ 0 0 1 [} 1 1 1 1 1 1

20-2F 0 0 1 0 o] 0 1 1 0 1 1 1 1 1

30-3F 0 0 1 1 [} 0 1 1 1 0 1 1 1 1

40-~iF 0 1 [} 4] [v] 0 1 1 1 1 0 1 1 1

50-5F 1] 1 v 1 s} 0 1 1 1 1 1 0 1 1

60-6F 0 1 1 0 L] [4] 1 3 1 1 1 1 ] 1

70-7F V] 1 1 1 0 0 1 H 1 1 1 1 1 4]

80-8F 1 0 0 4] Q0 0 1 1 1 1 1 1 1 1

90-9F 1 0 0 i [4] 0 1 1 1 H 1 1 1 i

AO-AF 1 0 1 0 0 [} 1 1 1 1 1 1 1 1

BO-BF 1 0 1 1 0 0 1 1 1 1 1 1 1 1

CO-CF 1 1 [} 0 1] 0 1 1 1 1 1 1 1 1

DO-DF 1 1 o 1 0 0 1 1 1 1 1 1 1 1

EO-EF 1 1 1 0 4] 0 1 1 1 1 1 i 1 1

FO-FF 1 1 1 1 4] 0 1 1 1 1 1 1 1 1

A0S 1" ABUTIAY 5V. (High level)
AT "0" ABUTIAU OV. (Low level)

3. #9299 INARDINUTTNB LAY U3, U7 (M3a US)
4. flou Logic 1€1Mv1 ADB0-ADB3 faa31#i 10 idriadayy1ar output 483 U7 (M50 US)
#741.5154 Tasdou G1, G2 aInTua 13

13199 10

INPUT OUTPUT U7 (74L8154)
HEX |ADB3ADB2ADBIADBO YO YI Y2 Y3 Y4 Y5 Y6 Y7 YB Y9 YIO Y1l Y12 Y13 Y4 Y15

Q 1] 0 0 0 0o 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1

-

0 0 1 1 0 1 1 1 1 i 1 1 1 1 1 1 1 i 1
0 1 0 1 1 0 1 1 1 1 1 1 1 1 t 1 1 1 1
Q

o o o o, o o ©
o o
(=]
-
—
o
=
—
-
—
~
—_
—

MmO QO @ P 0V ® Nt RGN
-
o o © o ~—
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MINAaBI923MA Drive LED
1) lou DATA "1" 1l input latch DATA (74LS374) w1

2, dganuiadagUoudriiaems Drive LED (§w scan row)

b4
o

3) Funanadeyes LED Usingdslianarfidesms anfusuddous r #luda
nswdmaedifuded R1, R2 vy 4 KQ T 22 KQ
4) nAthmmaesdte L) uag 2.) udrdunanmnadiaves LED Using 1daaw
ahafufiviwels
9 o 3

5.) Aanszuafined Ul Board vuna 16X16 DOT (Iaiaviiaesd sldifuddu)

nszuaiialdfin iy 038 Amp

on off
€ 297.2 pl————— 2080.4us —————]
us

)

29
Duty Cycle = X100 =6.25%

4755.2

3 24 gUdygravadiiflummanns
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napluainisaing

°luTﬂiqamﬁ”ﬁﬂiymxﬁﬂﬁyuwawadwé'wﬁuﬁa Yyvuisn Board JR-180 Frinun s
DATA %83 D6 Hnudu “1" aaea M1¥ DATA Ermor Seviimisasisasunu 41 VCC wag D6 adufu
wieanangiiomslFan 2180 veniAnTwihmsadunndudy

AaGmanslunn Drive aefaluifl R2) Aldvnmssnasniuesinly LED i luiiud
uflyTas msnlSous3smansludalmi Tnsans R1 uaz R2 e l¥linssusminign

AMTOBALULLING LED @7UUH (VU9 8X16) Hasadua (vu1a 8X16) 1ay LED tasamn
soeideguuruliuifnt udnindemufunng  16X16 W efidymiumsianaumald
waon LED aseafu sreudlulaold LED sguuusufediu @i 16X16) 1d18nnnve1eeenuian
g uadE s iAsnugenumsidouaeas IMssnume LED uasukeninvete

Program Monitor ASoudumiu failgaud (bug) Bavaoyadluiu 'ﬁ'wmnﬁﬁﬁﬁuh
Tasaemfiian Sofware fududnsa’ly FMTUATiRLTISRALIREARD Y010 Port AB Keyboard
BM, fudasnys  nsmiitn, Mugduuumsideuveadeniu, Yiulgenauainues LED Tnssanuuy

+ 1 4
M3 Bias v, Hszvy Backup Yeyafivrauiudu Tasldtu Rechargable Battery, 99AUUUITULAA

[]
s

- [} = o v dyd 1 = o Y o o 1 4
yanwsunuiiesn lignouen Faziidlassamiiianuannsafisaveiviud I lwuigsield
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:FILENAME! 0LASM

JDESCRIPTION:  Monitor Program for 3 Color LED Display Board (16X96 dot)
‘HARDWARE: JR-180 (CPU Z80180 12.288MH?z)

JASM: Cross-Assembler Level IT (a180zexe)

START_DATE: 22 November 1994

«command +ai +1

#(+1 Tum on off Listing File)

.opdef EQU,EQU
.opdef DS..RS
.opdef DB,.DB
.opdef ORG..ORG
.opdef DRW.DRW

EQU NUMROW 16
EQU NUMCOL .12
EQU NUMPAGE ,10

EQU GEN, 05000H ;NOTE RAM 32K = 800Ch-FFFFh
EQU RAMI, 08000H
EQU COMMONI, 0ECOOH

EQU TDRO ., 06H+40H ;ASCI Channei 0
EQU RDRO  , 08H+40H
EQU STATO , 04H+40H
EQU CNTLAO , 00H+40H
EQU CNTLBO , 02H+40H

EQU TDR!I  , OTH+40H :ASCI Channel 1
EQU RDR1 , 09H+4OH
EQU STAT! , OSH+40H
EQU CNTLAI , O1H+40H
EQU CNTLB! , 03H+40H

EQU TMDROL , OCH+40H  ;Programmable Reload Timer
EQU TMDROH , ODH+40H

EQU RLDROL , OEH+40H

EQU RLDROH , OFH+40H

EQU TCR . 10H+40H

EQU TMDRIL , 14H+40H

EQU TMDRIH , ISH+40H

EQU RLDRIL , 16H+40H

EQU RLDRI1H-, ITH+40H

EQU SAROL , 20H+40H :DMA
EQU SAROH , 21H+40H

EQU SAR0B , 22H+40H

EQU DAROL , 23H+40H

EQU DAROH |, 24H+40H

EQU DAROB , 25H+40H

EQU BCROL . 26H+40H

EQU BCROH . 27TH440H

EQU DSTAT , JOH+40H

EQU DMODE , 31H+40H

EQU DCNTL , 32H+40H



EQUIL . 33H+40H
EQUITC , 34H+40H
EQU OMCR , 3EH+40H
EQU RCR , 36H+40H
EQU CBAR , 3AH+40H
EQU BBR , 39H+40H
EQU CBR , 38H+40H
EQUICR .3FH

senglish font width

EQU WFONTO . 10
EQU WFONTL 17
EQU WFONTZ 10
EQU WFONT3 17
EQU WFONT4 11
EQU WFONTS 21
EQU WFONT6 11
EQU WFONT7 .21

sthai font width

EQU WFONTS , 10
EQU WFONT9 18
EQU WFONTA . 10
EQU WFONTB 18
EQU WEONTC . It
EQU WEONTD 22
EQU WEONTE .11
EQU WFONTF  , 22

:graphic font width

EQU WFONTI0 ,24
EQU WFONTI11 .24
EQU WFONTI2 .24
;command font width
EQU WFONT13 .8

EQU STACK , OFFFOH
EQU VECLOW, 80H
EQU PORTA , 80H
EQU PCTRL , 83H
EQU REDI  , 020H
EQU RED2  , 030H
EQU GRN!  , 000H
EQU GRN2 , 0I0H
EQU TIMELO , 050H
EQU TIMEHO _, 00tH
EQU TIMELL ,0
EQU TIMEH!{ ,0
EQU DISPAUSE , 6

sInterrupt Vector Low Register
JINT/TRAP Control Register
:Openation Mode Control Register
;Refresh Control Register
;COMMON Bank Area Register
;BANK Base Register
JCOMMON Base Register

/O Control Register

:if RAM=32K then STACK=0FFFCh

;060H
J001H

;Origin genarate fon is define space for use as variable only

ORG GEN
ENGFONTI: DS 24*96
ENGFONT2: DS 48*96
THAIFON{: DS 24*75
GRAPFONI: DS 6416

ORG RAMI

: = (24 byte) * 95 character
; = (48 byte) * 95 character
; = (24 byte) * 68 character

4]



EDBUF: DS NUMROW*NUMCOL*NUMPAGE

PAPER: DS 100
PAUSEN: Ds 1
DSPCOLR: DS 2
TKN_BUF: DS 200
TKN_END:
EQU TXTBUF.EDBUF

ORG COMMON!1
DSPBUFR: DS NUMROW*NUMCOL
DSPBUFG: DS NUMROW*NUMCOL
MEMBUF: DS NUMROW*NUMCOL
PREDSPR: DS NUMROW*NUMCOL
PREDSPG: DS NUMROW*NUMCOL
GEN_BUF1: DS NUMROW*3
GEN_BUF2: DS NUMROW+*3
DSPBUF2: DS NUMROW*NUMCOL
PREDSP2: DS NUMROW*NUMCOL*2
DSPSIZE: DS 2
X_STDSP: DSt
HALFCOL: DS
MAXCOL: Dst
MAXDOT: Ds2
CHKLOCK: Ds |

ADDSCANR: DS 2
ADDSCANG: Ds2

ROW: DS 1
PAGELP: DS 1
BLANK: DS 1
LENBUF: DS |
NAMEBUF: DS 2
NAMEGEN: DS 2
X_STPLT: DS 2
Y_STPLT: DS 1
Y_START: DS 1
YPOS: DS |
XO_FLAG: DS 1
X_START: DS 2
XPOS: DS 2
PL_DATA: DS 1
PL_COLR: DS 2
CL_BUF: D§ i
ASCBUF: DS 8
CH_ASC: DS 1
CH_TYPE: DS 1
CH_ROW: DS 1
CH_cOL: DS 1
CH_MODE: DSt
CH_FONT: DS 1
PL_LOOP: DS |
PL_PTR: DS 2
MODE: DS 1
DISDLY: DS |
RUN_CMD: DS |
RUN_PTR: DS 1

T_.ASC: DS 1



G_ASC: DS |
SLONG: DS 1
SHFBYTE: DS 1
TKN_PTR: DS 2
MOVEBLOCK: DS 2
END:

ORG 00H

XOR A jyssed POWER UP DELAY $#s=*
FIRST: DEC A

JR NZFIRST

JP START

tignore RESTART and NMI

ORG 08H

RETL

ORG OtOH-

RETI

ORG 018H

RETI

ORG 020H

ORG 028H

ORG 030H
RETI
ORG 038H
RETI
ORG 066H

ORG VECLOW
INTL: DRW EMPTY
INT2: DRW EMPTY
PRTO: DRW PRTOINT
PRTL: DRW EMPTY ;PRTIINT
DMAO: DRW EMPTY
DMAIl: DRW EMPTY
CsI0: DRW EMPTY
ASCIO:  DRW EMPTY ;ASCIOINT
ASCIi: DRW EMPTY

EMPTY: El
RETI signors all intenal interrupt except PRT.ASCI

;*e+*» START PROGRAM BY Off LED *##+*
START: LD A,80H ;set #8255
OUT (PCTRL).A
LD Al7 OFF row port by send over
OUT (PORTA).A

;»=*= INITIAL PARAMETER **=*

INIT: INO A(ICR) :Relocate /O from 00-3F 10 40-7F
OR 010000008
OUTO (ICR).A



INO

ouTo

DI
INO

OouTo

LD

ouTo

LD

ouTo

OouTo

LD

Lb

ouTo

CALL

LD

ouTe

ouTo

ouTo

A(TC)
01111000B
aro.a

AJ(DCNTL)
000011118

(DCNTL).A

ADF8H
(CBAR).A
AQ
(BBR).A
(CBR),A

SP,STACK

AVECLOW

Iw)a
ASCOSET

A40H
(OMCR).A

AQ
(RCR).A

AD
(TCR).A

sclear trap after reset

smem wait state = 0

/O wait state = 1

sset Logical address
;select Page #1
sphysical bank 3000H
:physical common| area FOOOH

sset stack address FFFOH

;set LOW VECTOR

sfor Z80180 opesation

:not refresh dynamic ram

;TIF is clear to 'O’ during RESET
:clear timer PRTO.PRT1

LD HL.COMMONI! ;clear COMMON} 1o ENDCOMMON1

LD BCEND-COMMON!

INIT_f1: LD
LD

AQ
(HL),A

INC HL
DEC BC

LD
OR

JR  NZINIT_I1

AB
Cc

;Clear GREEN port for test program on hardware scan 3 color

LD
LD
LD

B.12
C,GRNI
AQ

INIT_12: OUT (O).A
INC C
DINZ INIT_12

LD
LD

B.12
C.GRN2

INIT_13: OUT (O.A
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INC C
DINZ INIT_13

;Clear RED pont for test program on bardware scan 3 color
LD B.12
LD CREDI
LD A0



INIT_t4: OUT (C).A
INC C
DINZ INIT_14
LD B.I2
LD CRED2
INIT_15: OUT (C).A
INC C
DINZ INIT_15

INIT_}: LD A6
LD (HALFCOL)A
LD Al2
LD (MAXCOL)A
LD AQ
LD (X_STDSP)A
LD HLS96
LD (MAXDOT).HL

INIT_S: LD BCNUMROW*NUMCOL*2 :TWO COLOR cause to multiply by 2
LD (DSPSIZE).BC

El
INIT_6: CALL SETPRTO
:MAIN PROGRAM
CALL CLRDSP
CALL ONSCAN

MAIN: LD A22H
LD (RUN_CMD)A
CALL VELOCITY

LD A(MAXCOL)
LD (LENBUF,A

LD IX,TKN_BUF
INC X

INC IX

INC IX

INC IX

LD (RUN_PTR).IX
LD (PL_PTR)IX

PLAY:
CALL LDPRE4
CALL LDDSPBUF
CALL PAUSE
CALL CRPREDSP

CALL LDPREO
CALL SHIFT_S
CALL CRPREDSP

(D  A28H
LD (RUN_CMD)A
CALL PAUSECON



CALL

CALL
CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL

CALL
CALL

CALL

CALL

CALL
CaLL
CALL

CALL
CALL
CALL

CalLL
CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL

PAUSECON

LDPRES
SHIFT_N
CRPREDSP

LDPRE6
SHIFT_W
CRPREDSP

LDPRE9
SHIFT_E
CRPREDSP

LDPRES
ROTIN_N
CRPREDSP

LDPRE1L
ROTIN_W
CRPREDSP

LDPRE7
ROTIN_E
CRPREDSP

LDPREIO
ROTIN_S
CRPREDSP

LDPRE!2
OPEN_H
CRPREDSP

-LDPREI3
CLOSE_H
CRPREDSP

LDPRE!
SHIFT_W
CRPREDSP

‘LDPRE2
* OPEN_H
CRPREDSP

LDPREIS
SHIFT_N
CRPREDSP

LDPREIL6
CLOSE_H
CRPREDSP

LDPRE17
RANDOM
CRPREDSP
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LDPREDSP:

LDDSPBUF:

CRPREDSP:

CLRPREG:

CLRPRE_1:

CALL LDPREI8
CALL MIXT_E
CALL CRPREDSP

CALL LDPREI4
CALL RANDOM
CALL CRPREDSP

CALL LDPRE3
CALL MIXT_E
CALL CRPREDSP

JP PLAY

PUSH HL

PUSH BC

PUSH DE

LD HL.DSPBUFR
LD DEJPREDSPR
LD BCNUMROW*NUMCOL*2
LDIR

POP DE

POP BC

POP HL

RET

PUSH HL

PUSH BC

PUSH DE

LD HLPREDSPR
LD DEDSPBUFR
LD BC.NUMROW*NUMCOL*2
LDIR

POP DE

POP BC

POP HL

RET

PUSH HL

PUSH BC

PUSH DE

LD Hl‘.‘.PREDSPR

LD DE,PREDSPR+|

LD AQ

LD (HL)A

LD BCNUMROW*NUMCOL
LDIR

JR CLRPRE_I

PUSH HL

PUSH BC

PUSH DE

LD HL.PREDSPG

LD DEJPREDSPG+1

LD AD

LD (HL)A

LD BCNUMROW*NUMCOL
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CLRGEN:

CLRGEN_

DELAY:
DELAY!:
DELAY_I:

LDIR

JR CLRGEN_I

PUSH HL

PUSH BC

PUSH DE
1:LD HL,GEN_BUF]
LD DEGEN_BUFi+1

LD A0
LD LA
LD BCNUMROW®3*2

LDIR
POP DE

POP BC

POP HL

Rl

ET

LD D,l0

LD BC,20000
DEC BC

LD AB

OR C

JR NZDELAY_t
DECD

JR NZDELAY!
RET

; GETGEN
3 INPUT
s OUTPUT

: read data from charactor gen, send to GEN_BUF
: CH_ASC.CH_TYPE
: CH_MODE 0=ENG, |=THAI,2=GRAPHIC 3=SUPER GRAPH,4=COMMAND

CH_FONT 0=8X8,1=8X16.2=16X2,3=16X16,4=21X24 (HIGH X WIDTH)
5=24X24GRAPHIC,6=24X8COM

GETGEN: PUSH BC
PUSH DE
PUSH HL
PUSH IX

GETG_E:

LD
LD

LD

3

cp

e
CP

5 6

Al
(PL_LOOP),A

A[CR_TYPE)
O7H -
ZGETG_E sENGLISH = 0-7
CGETG_E

OFH
ZGETG_T ;THAl = 8-OF
C.GETG_T

12H

ZGETG_GR  (GRAPH =10-12
C.GETG_GR

AQ
(CH_MODE).A  ;CH_MODE=ENGLISH
A(CH_TYPE) ;load char type

3
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JR ZGETG_E1l
JR  CGETG_EI
LD HLENGFONT2

SUB 04H
LD (CH_FONT).A iCH_FONT=4 -> 7
JR  GETG_E3

GETG_EL: LD (CH_FONT),A {CH_FONT=0 -> 3

LD  HL.ENGFONTI

GETG_E2: LD A[(CH_ASC) sfind offset address of that char
SUB  20H
LD B.A
LD C24
MLT BC isave offset address in BC
ADD HL.BC ;point to start address of char gen
LD BC24

CALL LDCHAR
P GETG_END

GETG_E3: LD A(CH_ASO) +find offset address of that char
SUB 20H
LD BA
LD C.48
MLT BC isave offset address in BC
ADD HLBC ;point to start address of char gen
LD BC.48

CALL LDCHAR
JP  GETG_END

GETG_T: LD AL

LD (CH_MODE),A {CH_MODE~THAI
LD A(CH_TYPE)

SUB 08H

ce 3

JR  ZGETG_F1

JR CGETG_Fli

SUB 04H

GETG_F1: LD (CH_FOND.A :CH_FONT=4 -> 7

LD HLTHAIFONI {CH_FONT=0 -> 3
GETG_F2: LD A(CH_ASO) sconvert to thai ascil
SUB  OAOH

LD (T. _:ASC).A

CP 2FH ;SARA SURM

J»  ZGETG_TI

CP 132H ;SARA O

Jp° ZGETG_T2

CP 33H SARA I MIMUAN

CP ZGETG_.T2

CP  34H :SARA I MIMALAI
P ZGETG_T2

CP O0BH ;YOR YING

P ZGETG_T3

CP OCH ;DOOR CHADA
CP ZGETG_T3

CP ODH ;TOR PATAK



P ZGETG_T3

CP OEH ;THOR SONTHAN

CP Z.GETG_T3

CP* 22H ;ROR RUE

P Z.GETG_T¢

CP 3H SARA U

J» ZGETG_TS

CP 38H ;SARA UU

P ZGETG_TS

JP NCGETG_T6 ;>38H up CHAR (> 217 decimal )
JP GETG_TY

GETG_TI: PUSH HL

LD A2EH ;sars R
LD (T_ASC)A

CALL GETG_TL2

POP HL

LD A3EH isara um

LD (T_ASO),A

CALL GETG_TLI
LD A7

LD (PL_LOOP)A
I GETG_END

GETG_T2: PUSH HL
CALL GETG_TL2 iSARA 1O
POP  HL
LD AD4SH ;243 decimal
LD (T_ASCLA
CALL GETG_TL!

LD A2 UP
LD (PL_LOOP),A
JP  GETG_END

GETG_T3: PUSH HL
CALL GETG_TL ;YO YING.DOOR CHADA,TOR PATAK.THOR SONTHAN
LD A(T_ASC)y

ADD A5 .
LD  (T_ASOLA

POP HL

CALL GETG_TL2

LD A3

LD (PL_LOOP.A

JP GETG_END

GETG_T4: CALL GETG_TLI :ROR RUE
LD AQ4AH
LD (T_ASO.A
CALL GETG_TL2
LD A3
LD (PL_LOOPLA
JP GETG_END

GETG_T5: CALL GETG_TL! :SARA UUU
LD A4
LD (PL_LOOPLA
JP  GETG_END



GETG_Té:
GETG_T65:

GETG_T60:

GETG_T61:

GETG_T62:

GETG_T63:

GETG_T64:

GETG_T9:

GETG_TLI:

GETG_TL2:

GETG_GR:

CALL GETG_TLI {UPPER CHAR

LD IX,(RUN_PTR) ;if RUN mode .IX point to run token pointer

LD A(T_ASC)

CP 046H

JR ZGCETG_Té62 1>=224 then check old char = upper chari?
JR NC.GETG_T62

LD AS supper char | st

LD (PL_LOOP.A

P GETG_END

LD A(X-3) :check type is thai

AND 00001i11B

CP 08H ;>=4 continue check
IR ZGETG_T63

NC.GETG_T63

GETG_Té1

10H ;>=9 then upper char | ;>=8
Z.GETG_T61

NC.GETG_T61

9 =3 =

A(IX-4) 1< 9 then continue check

39H >=217 then afljust for upper char 2
Z.GETG_T64

NC.GETG_T64

GETG_T61

A6

(PL_LOOP)A

GETG_END

S 5B B8 3% Q5§ IS

CALL GETG_TLI

P GETG_END

LD A(T_ASO)

LD B.A

LD C24

MLT BC :save offset address in BC
ADD HL.BC ;point to start address of char gen
LD DE.GEN_BUF!

LD BC24

LDIR :load data to GEN_BUF
RET

LD A(T_ASO

LD BA

LD c24

MLT BC ':nve offset address in BC
ADD HLBC spoint to start address of char gen
LD DE.GEN_BUF2

LD BC24

LDIR ;load data 1o GEN_BUF
RET

LD A2

LD (CH_MODE)A ;CH_MODE=GRAPH

LD A4

LD (CH_FONT)A CH_FONT=4



LD

LD

GETG_GR3: LD
ce
JR
Ccp
R
SUB
LD
LD
LD

A(CH_TYPE)
10H
C,GETG_END
HL.GRAPFON1

A(CH_ASC)
SOH
NC,GETG_END
80H
C,GETG_END
80H

(G_ASCLA

A9

(PL_LOOP),A

CaLL GETG_GL
JR  GETG_END

GETG_GL: LD
LD
iD
MLT
ADD
LD

LD
LD
LDIR
RET

GETG_END: POP
pop
pPopP
poP

A(G_ASC)
BA
C64
BC isave offset address in BC
HL,BC ;point to start address of char gen
DE,GEN_BUF1
BC32
slond data RED to GEN_BUF1

DE,GEN_BUF2
BC32

;load data GREEN to GEN_BUF2

X
HL
DE
BC

include(01z.asm)

include(01s.asm)

include(0tu.asm)

include(Q1r.a8m)

include(0{m.asm)

.END



FILE NAME!
:DESCRIPTION:
START DATE:

LDPREO:

01Z.ASM

LD AD
LD (X_STPLT).A

LD HL.PREDSPR

Simulate RUN Program,Process of ASCII character
18 MARCH 1995

;LED 3 Color

LD (NAMEBUF),HL

LD IY,(PL_PTR)

LD (TY+0),04CH
LD (TY+1),002H
LD (TY+2),!

LD (TY+3),10

LD A2

LD (PL_COLR)A
CALL RUNPLOT

LD (TY+0),045H
LD (Y+1),002H
LD (TY+2),1

LD (dY+3),10

LD Al

LD (PL_COLR),A
CALL RUNPLOT

LD (IY+0).044H
LD (IY+1),002H
LD aY+2).1

LD (TY+3),10

LD AD

LD (PL_COLR).A
CALL RUNPLOT

LD (TY+0),020H
LD (IY+1),002H
LD @QY+2).1

LD (IY+3).5

LD A2

LD (PL_COLR).A
CALL RUNPLOT

LD (IY+0),033H
LD (IY+1),002H
LD (IY+2).1

LD (Y+3)9
CALL RUNPLOT

LD (IY+0),020H
LD (IY+1).,002H
LD (TY+2).1

LD @Y+3)5
CALL RUNPLOT

LD (IY+0),043H
LD (IY+1).002H

CH_ASC
;CH_TYPE
sCH_ROW
:CH_coL

;CH_ASC
(CH_TYPE
CH_ROW
;CH_COL

{CH_ASC
iCH_TYPE
{CH_ROW
«CH_COL

(CH_ASC
:CH_TYPE
CH_ROW
;CH_CoL

CH_ASC
CH_TYPE
;CH_ROW
;CH_COL

;CH_ASC
CH_TYPE
;CH_ROW
;CH_COL

:CH_ASC
;CH_TYPE

5]
()



LDPREL:

LD (1Y+2).1 ‘CH_ROW
LD {IY+3),10 :CH_COoL
CALL RUNPLOT
LD (TY+0).06FH  :CH_ASC
LD (IY+1).002H :CH_TYPE
LD (TY+2).1 ;CH_ROW
LD (IY+3).9 CH_COL
CALL RUNPLOT
LD dY+0).06CH CH_ASC
LD (IY+1),002H CH_TYPE
LD (IY+2)1 :CH_ROW
LD @Y+).9 ;CH_CoL
CALL RUNPLOT
LD (TY+0),06FH :CH_ASC
LD (IY+1).002H CH_TYPE
LD (IY+2).! ;CH_ROW
LD (IY+3).9 {CH_COL
CALL RUNPLOT
LD (IY+0)072H  CH_ASC
LD (IY+1).002H CH_.TYPE
LD @Y+2).L CH_ROW
LD (IY+3)8 CH_COL
CALL RUNPLOT
RET

XMITL
LD HL.PREDSPR
LD (NAMEBUF),HL
LD AD
LD (X_STPLT).A
LD [Y(PL_PTR)
LD (tY+0).04BH . CH_ASC
LD (TY+1).003H «CH_TYPE
LD (IY+2)1 CH_ROW
LD (TY+3)21 CH_COL
LD AD
LD (PL_COLR).A
CALL RUNPLOT
LD (TY+0)04DH  ;CH_ASC
Lo (IYH.).OOSH CH_TYPE
LD (TY+2).1 CH_ROW
LD (IY+3),16 CH_COL
LD AD
LD (PL_COLR).A
CALL RUNPLOT
LD (IY+0)\049H  CH_ASC
LD (IY+1).003H CH_TYPE
LD ({Y+2).1 CH_ROW
LD (TY+3).15 «CH_COL
LD AQ

LD (PL_COLR).A



LDPRE2:

CALL RUNPLOT

LD (IY+0),054H  :CH_ASC
LD IY+1.003H  :CH_TYPE
LD IY+2),t CH_ROW
LD (IY+3).14 ;CH_COL
LD AQ

LD (PL_COLR),A

CALL RUNPLOT

LD OY+0),027H  ;CH_ASC
LD (dY+1).003H CH_TYPE
LD IY+2)0 :CH_ROW
LD (IY+3).9 ;CH_COL
LD A

LD (PL_COLR),A

CALL RUNPLOT

LD (IY+0),04CH ;CH_ASC
LD (TY+1),003H  :CH_TYPE

LD @Y+2).1 ;CH_ROW
LD (TY+3).15 ;CH_CcoL
LD AQ

LD (PL_COLR)A
CALL RUNPLOT
RET

selectronics
LD HL.PREDSPR
LD (NAMEBUF).HL
LD AD
LD (X_STPLT),A
LD IY(PL_PTR)

LD (1Y+0)065H  ;CH_ASC
LD @Y+1)000H ;CH_TYPE
LD (IY+2).1 :CH_ROW
LD (IY+3)8 «CH_COL
LD Al

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0),06CH  :CH_ASC
LD (IY+1)000H  :CH_TYPE

LD (IY+2).1 ;CH_ROW
LD aY+3).8 JCH_COL
LD Al

LD (PL_COLR).A
CALL RUNPLOT -

LD (IY+0),065H  CH_ASC
LD (IY+1),000H {CH_TYPE

LD (IY+2).1 ;CH_ROW
LD (IY+3).10 ‘CH_COL
LD Al

LD (PL_COLR)A
CALL RUNPLOT

tn
o



LD (IY+0),063H
LD (TY+1).000H
LD (IY+2).1

LD (TY+3).9

LD Al

LD (PL_COLR).A
CALL RUNPLOT

LD (1Y+0),074H
LD (IY+1),000H
LD (Y+2),1

LD (IY+3),9
DAL

LD (PL_COLR).A
CALL RUNPLOT

LD (TY+0).072H
LD (IY+1),000H
LD (Y+2),1

LD (TY+3),9

LD A

LD (PL_COLR).A
CALL RUNPLOT

LD (IY+0),06FH
LD (XY+1),0004
LD (TY+2).1

LD (Y+3),10

LD Al

LD (PL_COLR).A
CALL RUNPLOT

LD (ITY+0),06EH
LD (IY+1),000H
LD (TIY+2).1

LD (IY+3)8

LD AL

LD (PL_COLR),A
CALL RUNPLOT

LD (TY+0),069H
LD (TY+1),000H
LD (TY+2),1

LD aY+3),7

LD AL

LD (PL._COLR)A
CALL RUNPLOT

LD (IY+0).063H
LD (TY+1),000H
LD (OY+2)1

LD IY+3)9

LD A\l

LD (PL_COLR).A
CALL RUNPLOT

sCH_ASC
CH_TYPE
{CH_ROW
:CH_COL

:CH_ASC
;CH_TYPE
{CH_ROW
:CH_COL

CH_ASC
(CH_TYPE
{CH_ROW
CH_COL

iCH_ASC
{CH_TYPE
:CH_ROW
;CH_COL

;CH_ASC
(CH_TYPE
;CH_ROW
;CH_CoL

yCH_ASC
{CH_TYPE
;CH_ROW
JCH._OOL

:CH_ASC
CH_TYPE
:CH_ROW
;CH_COL



LDPRE3:

LDPRE4:

LD (IY+0)073H  ;CH_ASC
LD (Y+1).000H ;CH_TYPE
LD (IY+2).1 :CH_ROW
LD (Y+3)9 :CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

RET

;glass tree clock.tree fish
LD HL.PREDSPR
LD (NAMEBUF) HL
LD A3
LD (X_STPLD.A
LD IY(PL_PTR)

LD (TY+0),08DH ;CH_ASC
LD (IY+1)012H  ;CH_TYPE

LD ay+2),0 ;CH_ROW
LD (TY43).17 iCH_COL
CALL RUNPLOT

LD (TY+0),086H  :CH_ASC
LD aY+0).012H ;CH_TYPE

LD (IY+2).0 iCH_ROW
LD (IY+3),18 sCH_CcoL
CALL RUNPLOT

LD (IY+0),082H  ;CH_ASC
LD @¥+D012H  CH_TYPE

LD (I¥+2)0 CH_ROW
LD (IY+3).19 CH_COL
CALL RUNPLOT

LD AY+0),08CH  CH_ASC
LD @Y+DO12H  ;CH_TYPE

LD (IY+2)0 ;CH_ROW
LD (IY+3),17 iCH_COL
CALL RUNPLOT

LD (TY+0),085H  ;CH_ASC
LD (IY+1)012H  ;CH_TYPE

LD (QY+2)0 CH_ROW
LD @Y+3,17 :CH_COL
CALL RUNPLOT

LD HL.GEN_BUFt
LD DE.GEN_BUF1+i
LD AQ

LD (HL)A

LD BC.NUMROW#*3*2
LDIR

;sawadee krab



LD HLPREDSPR
LD A0

LD (X_STPLT),A
LD 1Y(PL_PTR)

LD (IY+0).080H
LD (Y+1)010H
LD (y+2).1

LD aY+3),17
CALL RUNPLOT

LD Y+0)0C7TH
LD (IY+1),008H
LD (TY+2),1

LD (IY+3)9

LD AD

LD (PL_COLR),A
CALL RUNPLOT

LD (IY+0),0C4H
LD (TY+1),008H
LD (IY+2)2

LD dY+3)8

LD AD

LD (PL_COLR),A
CALL RUNPLOT

LD (1Y+0),0DDH
LD (TY+1),008H
LD (Y+2),2

LD (TY+3.8

LD AD

LD (PL_COLR).A
CALL RUNPLOT

LD (IY+0),0C7TH
LD (TY+1),008H
LD (IY+2).1

LD (IY+3).9

LD A0

LD (PL_COLR).A
CALL RUNPLOT

LD (TY+9).0B2H
LD (TY+1),008H
LD (IY+2)2

LD (Y+3)9

LD AQ

LD (PL_COLR).A
CALL RUNPLOT

LD (IY+0).0DAH
LD (TY+1),008H
LD (IY+2)2

LD (IY+3),9

LD AD

LD (PL_COLR),A

;CH_ASC
;CH_TYPE
CH_ROW
CH_CoL

{CH_ASC
CH_TYPE
CH_ROW
;CH_COL

iCH_ASC
(CH_TYPE
CH_ROW
{CH_CoL

CH_ASC
:CH_TYPE
;CH_ROW
;CH_COL

CH_ASC
CH_TYPE
(CH_ROW
;CH_COL

CH_ASC
;CH_TYPE
iCH_ROW
iCH_COL

CH_ASC
{CH_TYPE
CH_ROW
;CH_COL



LDPRES:

CALL RUNPLOT

LD (IY+0),020H  ;CH_ASC
LD OY+1),000H :CH_TYPE
LD (IY+2).2 :CH_ROW
LD @Y+3.3 iCH_COL
LD AD

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0).0A3H ;CH_ASC
LD (IY+1)008H  :CH_TYPE
LD aY+2).2 iCH_ROW
LD (TY+3).9 ;CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0),0CIH  ;CH_ASC
LD (IY+1),008H  ;CH_TYPE

LD (TY+2).2 ;CH_ROW
LD (TY43).9 :CH_COL
LD Al

LD (PL_COLR)A
CALL RUNPLOT

LD (IY+0)0DDH  ;CH_ASC
LD (IY+1)008H ;CH_TYPE
LD (IY+2),2 ;CH_ROW
LD (TY+3),9 :CH_CoL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (ITY+0)0B8H ;CH_ASC
LD IY+1)008H ;CH_TYPE

LD (IY+2).2 ;CH_ROW
LD (TY+3).11 CH_COL
LD Al

LD (PL_COLR)A
CALL RUNPLOT

LD IY+0)021H  ;CH_ASC
LD (IY+!),00lH  ;CH_TYPE

LD AY+2)2 {.CH_ROW
LD (IY+3),7 {CH_COL
LD A2

LD (PL_COLR).A
CALL RUNPLOT

:SURAT,APPLE
LD HLLPREDSPR
LD (NAMEBUF).HL
LD A4
LD (X_STPLD,A



LD IY,(PL_PTR)

LD (IY+0)0CTH  :CH_ASC
LD (Y+1)009H :CH_TYPE
LD (IY+2).1 ;CH_ROW
LD (TY+3),17 {CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)0D7H  ;CH_ASC
LD QY+)009H ;CH_TYPE
LD (TY+2),2 ;CH_ROW
LD (TY+3).17 ;CH_COL
LD AL

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)0CIH  ;CH_ASC
LD (TY+1)009H  ;CH_TYPE
LD (Y+2.2 CH_ROW
LD (fY+3).18 ;CH_COL
LD Al

LD (PL_COLR)A

CALL RUNPLOT

LD OY+0)0DDH ;CH_ASC
LD (TY+1),009H ;CH_TYPE
LD AY+2)2 :CH_ROW
LD (IY+3).18 ;CH_COL
LD AL

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)0B3H CH_ASC
LD (IY+1),009H ;CH_TYPE
LD (IY+2).2 {CH_ROW
LD (TY+3),17 CH_COL
LD AL

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)0B7H  :CH_ASC
LD @Y+, 009H :CH_TYPE
LD (IY+2)2 {CH_ROW
LD (@Y+3).19 :CH_COL
LD A

LD (PL_COLR).A

CALL RUNPLOT

LD (TY+0)0E4H CH_ASC
LD OY+1).009H :CH_TYPE
LD (TY+2)2 ;CH_ROW
LD (IY+3).19 ;CH_COL
LD A,

LD (PL_COLR)A

CALL RUNPLOT

60



LDPRES6:

LD (TY+0),084H CH_ASC
LD (IY+1)010H CH_TYPE
LD (TY+2).0 {CH_ROW
LD (IY+3),17 ;CH_CoL
CALL RUNPLOT

RET

iCHAIWAT
LD HL.PREDSPR
LD (NAMEBUF),HL
LD A4
LD (X_STPLT),A
LD IY,(PL_PTR)

LD (IY+0),0A8H :CH_ASC
LD (IY+1),009H CH_TYPE
LD IY+2),!  CH_ROW
LD (IY+3),17  ;CH_COL
LD AO

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0),0DDH  ;CH_ASC
LD @Y+).009H ;CH_TYPE
LD (IY+2),2 {CH_ROW
LD (IY+3),17 CH_COL
LD AL

LD.(PL_COLR)_A

CALL RUNPLOT

LD (AY+0)0COH :CH_ASC
LD @QY+1).009H ;CH_TYPE
LD (1Y+2)2 ;CH_ROW
LD @Y+3),17 ;CH_COL
LD AO

LD (PL_COLR).A

CALL RUNPLOT

LD (Y+0)0C4H  :CH_ASC
LD (IY+D009H :CH_TYPE
LD aY+2  CH_ROW
LD aY+317  CH_COL
LD AO

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0),0DDH :CH_ASC
LD (TY+1),009H :CH_TYPE
LD (1Y+2).2 CH_ROW
LD (TY+3),17 :CH_COL
LD AO

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0)0B0H :CH_ASC
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LDPRET:

LD (IY+1),009H ;CH_TYPE
LD (TY+2),2 ;CH_ROW
LD (TY+3),18 JCH_COL
LD AD

LD (PL_COLR),A

CALL RUNPLOT

LD (TY+0)0B7H :CH_ASC
LD (IY+D)009H CH_TYPE
LD (1Y+2).2 iCH_ROW
LD (IY+3).18 CH_COL
LD AO

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0)0E4H :CH_ASC
LD (IY+]),0090H ;CH_TYPE
LD (1Y+2).2 ;CH_ROW
LD (IY+3),17 ;CH_COL
LD AQ

LD (PL_COLR),A

CALL RUNPLOT

RET

:SURANART
LD HL.PREDSPR
LD (NAMEBUF),HL
LDAS
LD (X_STPLT).A
LD IY(PL_PTR)

LD (IY+0)0C7H ;CH_ASC
LD (TY+i)009H ;CH_TYPE
LD (TY+2),! :CH_ROW
LD (IY+3),17 ;CH_CoL
LD A2

LD (PL_COLR),A

CALL RUNPLOT

LD @QY+0)O0D7H :CH_ASC
LD (IY+1)009H :CH_TYPE
LD (IY+2)2  :CH_ROW
LD (Y+3)17  :CH_COL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)0CIH :CH_ASC
LD (IY+1)009H CH_TYPE
LD (IY+2).2 ;CH_ROW
LD (IY+3),18 yCH_COL
LD A2

LD (PL_COLR)A

CALL RUNPLOT

LD (IY40)0B7H  ;CH_ASC
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LDPRES:

LD dY+D,009H ;CH_TYPE
LD dY+2).2 CH_ROW
LD IY+3).16  ;CH_COL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

LD IY+0),0CEH CH_ASC
LD QY+, 009H CH_TYPE
LD (IY+2).2 sCH_ROW
LD (OY+3),15 ;CH_COL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0).0BSH .CH_ASC
LD (IY+D,009H CH_TYPE
LD (TY+2).2 CH_ROW
LD (IY+3).17 ;CH_COL
LD A2

LD (PL_COLR),A

CALL RUNPLOT

RET

:JUD THUM DOI
LD HL.PREDSPR
LD (NAMEBUF).HL
LD A7
LD (X_STPLT.A
LD IY (PL_PTR)

LD (IY+0).0A6H ;CH_ASC
LD dY+1)008H ;CH_TYPE
LD ay+.2 ;CH_ROW
LD (TY+3)9 :CH_COL
LD AL

LD (PL_COLR).A

CALL RUNPLOT

LD OY+0)ODDH ;CH_ASC
LD (TY+1),008H CH_TYPE
LD (IY+2)2 CH_ROW
LD QY+  :CH.COL
LD Al

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0)0B2H ;CH_ASC
LD (IY+1)008H ;CH_TYPE
LD (IY+2).2 {CH_ROW
LD (AY+3)9 ;CH_COL
LD AL

LD (PL_COLR),A

CALL RUNPLOT

LD IY+0).0B5H CH_ASC



LD (IY+1),008H :CH_TYPE
LD (TY+2).2 {CH_ROW
LD (TY+3}9 CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)0CFH CH_ASC
LD (IY+1),008H :CH_TYPE
LD (TY+2)2 JCH_ROW
LD (TY+3).6 :CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)0D2H ;CH_ASC
LD (IY+1)008H CH_TYPE
LD (TY+2).2 ;CH_ROW
LD (IY+3).9 {CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)0B2H CH_ASC
LD (Y+1)008H :CH_TYPE
LD (IY+2).2 {CH_ROW
LD (1Y+3)9 ;CH_cCoL
LD Al

LD (PL_COLR)L.A

CALL RUNPLOT

LD IY+0)0C0H CH_ASC
LD (IY+1).008H :CH_TYPE
LD (TY+2),2 CH_ROW
LD (TY+3).9 :CH_CoL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)020H :CH_ASC
LD (I¥+1)000H :CH_TYPE
LD (IY+2)2 (CH_ROW
LD (IY+3),5 JCH_COL
LD Al -

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0).08EH :CH_ASC
LD (IY+DOIOH :CH_TYPE
LD aY+n2 {CH_ROW
LD (IY+3)16 iCH_COL
CALL RUNPLOT

LDPRE9: :NUMBER 35103178
LD HL.PREDSPR



LD (NAMEBUF)HL
LD AS

LD (X_STPLD.A
LD IY (PL_PTR)

LD (TY+)),033H .CH_ASC
LD (IY+1),000H ;CH_TYPE
LD (IY+2)2 ;CH_ROW
LD (IY+3).9 {CH_COL
LD AD

LD (PL_COLR).A

CALL RUNPLOT

LD Y+0)052H ;CH_ASC
LD (IY+1),000H :CH_TYPE
LD (Y+2),2 ;CH_ROW
LD (TY+3).8 ;CH_COL
LD AO

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)020H ;CH_ASC
LD {(IY+1),000H :CH_TYPE
LD (IY+2)2 (CH_ROW
LD (IY+3).5 CH_COL
LD AO

LD (PL_COLR).A

CALL RUNPLOT

LD (OY+),033H ;CH_ASC
LD (IY+1)000H ;CH_TYPE
LD (IY+2)2 :CH_ROW
LD (@Y+3).9 ;CH_CoL
LD AD

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)035H :CH_ASC
LD (Y+1)000H :CH_TYPE
LD (IY+2)2  CH_ROW
LD aY+3)9  :CH.COL
LD A0

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)031H :CH_ASC
LD (IY+1),000H ;CH_TYPE
LD (TY+2),2 ;:CH_ROW
LD (IY+3),6 :CH_COL
LD AO

LD (PL_COLR),A

CALL RUNPLOT

LD (TY+0),030H ;CH_ASC
LD (TY+1),000H ;CH_TYPE
LD (IY+2)2 :CH_ROW
LD (IY+3).9 ;CH_COL



LDPREIO:

LD A
LD (PL_COLR},A
CALL RUNPLOT

LD (IY+0)033H CH_ASC
LD qY+D,000H CH_TYPE
LD aY+D).2 :CH_ROW
LD (IY+3)8 ;CH_CoL
LD AQ

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0),031H ;CH_ASC
LD IY+D,000H :CH_TYPE
LD (IY+2).2 {CH_ROW
LD (IY+3)6 :CH_COL
LD AD

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0),037H ;CH_ASC
LD (TY+1),000H CH_TYPE
LD (IY+2)2 CH_ROW
LD (TY+3)8 :CH_COL
LD A0

LD (PL_COLR)A

CALL RUNPLOT

LD (TY+0),038H ;CH_ASC
LD (IY+1).000H :CH_TYPE
LD IY+2)2 CH_ROW
LD aY+)8 ;CH_CoL
LD AD

LD (PL_COLR).A

CALL RUNPLOT

sNUMBER 35103214
LD HL.PREDSPR
LD (NAMEBUF).HL
LD AS
LD (X_STPLD.A
LD IY(PL_PTR)

LD (TY+0).033H :CH_ASC
LD (IY+1).000H ;CH_TYPE
LD (IY+2).2 {CH_ROW
LD (IY+3).9 CH_COL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0).052H ;CH_ASC
LD (IY+1)000H CH_TYPE
LD (IY+2).2 {CH_ROW
LD (IY+3)8 :CH_COL



LD A2
LD (PL_COLR),A
CALL RUNPLOT

LD (IY+0).020H ;CH_ASC
LD (IY+D.000H CH_TYPE
LD (IY+2)2 iCH_ROW
LD @Y+h.5 iCH_COL
LD A2

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0),033H ;CH_ASC
LD QY+N.000H CH_TYPE
LD (IY+2),2 ;CH_ROW
LD (AY+3).9 {CH_COL
LD A2

LD (PL_COLR),A

CALL RUNPLOT

LD (IY+0),035H ;CH_ASC
LD (IY+1)000H CH_TYPE
LD (Y+2).2 {CH_ROW
LD (IY+3).9 :CH_COL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0),031H ;CH_ASC
LD (IY+1)000H CH_TYPE
LD (IY+2).2 «CH_ROW
LD (TY+3).6 iCH_COL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

LD (TY+0),030H :CH_ASC
LD (IY+D.000H ;CH_TYPE
LD (IY+2).2 ;CH_ROW
LD (IY+3)9 iCH_COL
LD A2

LD (PL_COLR),A

CALL RUNPLOT

LD (IY+0),033H ;CH_ASC
LD (IY+1),000H CH_TYPE
LD (IY+2).2 :CH_ROW
LD (IY+3).8 :CH_COL
LD A2

LD (PL.COLR).A

CALL RUNPLOT

LD (IY+(0.032H ;CH_ASC
LD (IY+D,000H CH_TYPE
LD (IY+2),2 ;CH_ROW
LD aY+».9 :CH_CoL
LD A2
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LDPRELL:

LD (PL_COLR).A
CALL RUNPLOT

LD (IY+(),031H ;CH_ASC
LD (TY+1).000H ;CH_TYPE
LD (IY+2),2 :CH_ROW
LD (IY+3)6 {CH_COL
LD A2

LD (PL_COLR),A

CALL RUNPLOT

LD (TY+0),034H :CH_ASC
LD (IY+1)000H ;CH_TYPE
LD (IY+2),2 {CH_ROW
LD aY+3).% ;CH_CoL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

:NUMBER 35103215

LD HL.PREDSPR
LD (NAMEBUF),HL
LD AS

LD (X_STPLT.A
LD IY,(PL_PTR)

LD aY+0)033H :CH_ASC
LD (IY+1D.000H ;CH_TYPE
LD (IY+2),2 iCH_ROW
LD (IY+3).9 ;CH_coL
LD Al

LD (PL_COLR})A

CALL RUNPLOT

LD ([Y+0)052H  :CH_ASC
LD (IY+1),000H ;CH_TYPE
LD (IY+2)2  :CH_ROW
LD (IY+3)8  :CH_COL
LD Al

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0)020H  :CH_ASC
LD (IY+1)000H :CH_TYPE
LD (IY+22  :CH_ROW
LD (IY+3)5  CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0),033H ;CH_ASC
LD (IY+1)000H ;CH_TYPE
LD (1Y+2).2 ‘CH_ROW
LD (1Y+3)9 :CH_COL
LD Al i
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LD (PL_COLR),A
CALL RUNPLOT

LD (IY+0),035H :CH_ASC
LD (IY+1),000H ;CH_TYPE
LD (IY+2).2 :CH_ROW
LD (IY+3).9 ;CH_CoL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0),03i1H CH_ASC
LD (IY+D.000H CH_TYPE
LD (TY+2)2 CH_ROW
LD (IY+3).6 «CH_.COL
LD A,l

LD (PL_COLR),A

CALL RUNPLOT

LD (IY+0),030H ;CH_ASC
LD (TY+1),000H CH_TYPE
LD (TY+2)2 ;CH_ROW
LD (TY+3),9 sCH_COL
LD ALl

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0),033H :(CH_ASC
LD (TY+1),000H ;CH_TYPE
LD (TY+2).2 :CH_ROW
LD (TY+3).8 :CH_CoL
LD Al

LD (PL_COLR)A

CALL RUNPLOT

LD (IY+0)032H CH_ASC
LD (IY+1),000H :CH_TYPE
LD (IY+2).2 {CH_ROW
LD (AY+3).9 ;CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0).031H ;CH_ASC
LD (IY+1,000H CH_TYPE
LD (TY+2).2 :CH_ROW
LD (IY+3)6 :CH_COL
LD Al

LD (PL_COLR),A

CALL RUNPLOT

LD (IY+0).035SH CH_ASC
LD (IY+),000H :(CH_TYPE
LD (IY+2).2 CH_ROW
LD aQY+3).9 :CH_CoL
LD Al

LD (PL_COLR)A
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LDPRE12:

CALL RUNPLOT

RET

:Advisor by
LD HL,PREDSPR
LD (NAMEBUF)HL
LDAS
LD (X_STPLTIA
LD IY,(PL_PTR)

LD QY+0)041H ;CH_ASC
LD (IY+1).002H :CH_TYPE
LD (IY+2),2 JCH_ROW
LD (IY+3),9 ‘CH_COL
LD AQ

LD (PL_COLR).A

CALL RUNPLOT-

LD @QY+0),064H CH_ASC
LD (IY+1),000H ;CH_TYPE
LD (IY+2).2 :CH_ROW
LD (IY+3).10 :CH_CoL
LD AO

LD (PL_COLR).A

CALL RUNPLOT

LD IY+0)076H CH_ASC
LD (TY+1.000H ;CH_TYPE
LD (aY+2)2 :CH_ROW
LD (IY+3).7 ;CH_COL
LD AO

LD (PL_COLR),A

CALL RUNPLOT

LD (IY+0),069H CH_ASC
LD (1Y+1).000H ;CH_TYPE
LD ay+2 :CH_ROW
LD (IY+3).7 JCH_CoL
LD AO

LD (PL_COLR).A

CALL RUNPLOT

LD Y+0),073H CH_ASC
LD @Y+D.000H ;CH_TYPE
LD (IY+2)2 {CH_ROW
LD (IY+1.8 :CH_COL
LD AQ

LD (PL_COLR),A

CALL RUNPLOT

LD ay+0).065H CH_ASC
LD (IY+1).000H CH_TYPE
LD (Y+2).2 ;CH_ROW
LD (1Y+3)9 sCH_COL
LD AQ

LD (PL_COLR).A
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LDPREI3:

CALL RUNPLOT

LD @Y+0),072H .CH_ASC
LD (AY+1)000H CH_TYPE
LD QyY+2)2 :CH_ROW
LD (TY+3)8 ;CH_COL
LD AQ

LD (PL_COLR)LA

CALL RUNPLOT

LD (fY+0),020H ;CH_ASC
LD aY+1)000H CH_TYPE
LD (1Y+2).2 ;CH_ROW
LD (IY+3).8 :CH_COL
LD AO

LD (PL_COLR).A

CALL RUNPLOT

LD (Y+».062H CH_ASC
LD (IY+1),000H ;CH_TYPE
LD (IY+2)2 JCH_ROW
LD (IY+3),10 ;CH_CoL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

LD QY+0)079H CH_ASC
LD (Y+1),000H ;CH_TYPE
LD QY+).3 ;CH_ROW
LD (IY+3),10 CH_COL
LD A2

LD (PL_COLR).A

CALL RUNPLOT

RET

:Dr. KITIPHOL
LD HL.PREDSPR
LD (NAMEBUF)HL
LD Al
LD (X_STPLT).A
LD IY,(PL_PTR)

LD (IY+0),044H CH_ASC
LD ay+1)002H ;CH_TYPE
LD (TY+2).2 :CH_ROW
LD (IY+3).10 {CH_COL
LD A2

LD (PL_COLR),A

CALL RUNPLOT

LD (IY+0),072H :CH_ASC
LD dY+1).000H CH_TYPE
LD (IY+2).2 CH_ROW
LD (AY+3).6 :CH_COL
LD A2

LD (PL_COLR).A

CALL RUNPLOT
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LD (TY+0),02EH :CH_ASC
LD (TY+1)000H ;CH_TYPE
LD (Y+2)2 {CH_ROW
LD (QY+3).5 ;CH_COL
LD AD

LD (PL_COLR),A

CALL RUNPLOT

LD @Y+0).020H ;CH_ASC
LD (Y+1),000H CH_TYPE
LD (IY+2).2 :CH_ROW
LD (IY+3).5 ;CH_COL
LD A0

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0).04BH  ;CH_ASC
LD (IY+1)000H :CH_TYPE
LD (aY+2)2 iCH_ROW
LD (IY+3).8 JCH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0),049H CH_ASC
LD @OY+1)000H CH_TYPE
LD Y+2)2 CH_ROW
LD (IY+3),7 ;CH_COL
LD Al

LD (PL_COLR})A

CALL RUNPLOT

LD (IY+0),054H CH_ASC
LD (aY+1).000H :CH_TYPE
LD (IY+2).2 :CH_ROW
LD (IY+3)8 ;CH_COL
LD Al

LD (PL_COLR),A

CALL RUNPLOT

LD IY+0)049H CH_ASC
LD IY+1,000H CH_TYPE
LD (IY+2)2 CH_ROW
LD (IY+3),7 iCH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (TY+0),050H ;CH_ASC
LD aY+1),000H CH_TYPE
LD (IY+2).2 :CH_ROW
LD (TY+3)9 CH_COL
LD Al

LD (PL_COLR),A

CALL RUNPLOT
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LDPREI4:

LD (TY+0)048H ;CH_ASC
LD (TY+1)000H ;CH_TYPE
LD TY+2)2 {CH_ROW
LD (TY+3).9 iCH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (IY+0)04FH  CH_ASC
LD (IY+1)000H ;CH_TYPE
LD (Y422  :CH_ROW
LD (Y+3)9  :CH_COL
LD Al

LD (PL_COLR).A

CALL RUNPLOT

LD (TY+0)04CH CH_ASC
LD 0Y+1).000H ;CH_TYPE
LD (IY+2).2 CH_ROW
LD (IY+3).8 sCH_COL
LD A\l

LD (PL_COLR).A

CALL RUNPLOT

RET

JI LOVE YOU
LD HL.PREDSPR
LD (NAMEBUF)HL
LD AD
LD (X_STPLD).A
LD IY(PL_PTR)

LD @Y+0),049H ;CH_ASC
LD (IY+1)003H ;CH_TYPE
LD (IY+2)2 ;CH_ROW
LD (IY+3),19 JCH_COL
LD AL

LD (PL_COLR),A

CALL RUNPLOT

LD (TY+0),088H :CH_ASC
LD (IY+1)010H CH_TYPE
LD dY+2),2 ;CH_ROW
LD (TY+3).17  :CH_COL
CALL RUNPLOT

CALL CLRGEN

LD (TY+0),059H :CH_ASC
LD (IY+1).003H :CH_TYPE
LD (IY+2)2 JCH_ROW
LD AY+3.17 CH_COL
LD ALl

LD (PL_COLR).A

CALL RUNPLOT

LD QY+0)04FH CH_ASC
LD {TY+1),003H - ;CH_TYPE



LDPREIS:

LDPREL6:

LD @Y+2)2 :CH_ROW
LD (TY+3).17  :CH_COL
LD A,l

LD (PL_.COLR).A

CALL RUNPLOT

LD (TY+0)055H CH_ASC
LD qY+1,003H ;CH_TYPE
LD (TY+2)2 {CH_ROW
LD (TY+1),i9 CH_COL
LD ALl

LD (PL_COLR).A

CALL RUNPLOT

RET

BOADJICECREAM.CLOCK,CAR.APPLE
LD HL.PREDSPR
LD (NAMEBUF) HL
LD Al
LD (X_STPLD.A
LD IY(PL_PTR}

LD (IY+0)080H CH_ASC
LD QY+D,010H [ CH_TYPE
LD (IY+2).0 CH_ROW
LD (IY+3).19  ;CH_COL
CALL RUNPLOT

LD (IY+0)081H :CH_ASC
LD (IY+1)010H CH_TYPE
LD {TY+2)0 CH_ROW
LD (IY+3).19 CH_COL
CALL RUNPLOT

LD (Y+0)082H CH_ASC
LD aY+)0I10H CH_ TYPE
LD (TY+2).0 {CH_ROW
LD (IY+3),19 CH_coL
CALL RUNPLOT

LD (Y+0)\083H :CH_ASC
LD (IV+1)OI0H :CH_TYPE
LD (IY+2)0  CH_ROW
LD @Y+3)49  CHCOL
CALL RUNPLOT

LD OY+0).084H CH_ASC
LD IY+1)OI0H CH_TYPE
LD QY+ CH_ROW
LD dY+3)19 :CH_COL
CALL RUNPLOT

RET

JFISH,TREE,COMPUTER HEARTH.SUN
LD HL.PREDSPR
LD (NAMEBUF),HL
LD 4.1
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:FILENAME  01S.ASM
:DESCRIPTION PLOT other buffers to NAMEBUF
START DATE 14 JANUARY 10605

; RUNPLOT: plot | token pointer to TXT_BUF
s INPUT : RUN_PTR
; OUTPUT : plot to TXT_BUF.increment X_STPLT by char column leagth
RUNPLOT: PUSH BC
PUSH DE
PUSH HL
LD AIX+D)
CP 08H .
JR ZRUN_SI
JR NCRUN_SI

LD A(IX-4)

cp ¥

JR NZRUN_SI
LD A(IX+0)
CP 'H

JR ZRUN_SO
CP ‘M

JR ZRUN_SO
cP 'y

JR ZRUN_SO
CP D

JR ZRUN_SO
N
ZRUN_S0
he
ZRUN_SO
RUN_S!

o]
o

=3 3 3

RUN_S0: INCIY
INC TY
INCTY
INCTY

RUN_S1: LD A(IY+0)
(CH_ASO)A
A,(TY=+1)
(CH.TYPE)A
LD A(IY+2)

LD (CH_ROW)A
LD A(Y+3)

LD (CH_COL)A

E &

&

LD A(CH_ROW)
ADD A3
LD (Y_STPLD.A

CALL GETGEN

LD HL,GEN_BUF1
LD (NAMEGEN)HL
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LD A,(PL_LOOP)
cP 4

JP ZSARA_UR
CP §

JP ZUP_CHARI1
CP 6

Jp Z,UP_CHAR2
cp 7

JP ZSARASURM
cp 9

P Z,GP_COLOR

RUN_SI1_1:LD A,CH_FONT)
CP 0O
JP NZRUN_S2
LD A(CH_TYPE)
CP 4
JP NCRUN_SI_2
CALL PL8X8
JP RUN_SS
RUN_S1_2:CALL PL8X8
JP RUN_SS

RUN_S2: CP 1
JP NZRUN_S3
LD A(CH_TYPE)
cp 4
JP NCRUN_S2_1
CALL PL8X16
JP RUN_SS
RUN_S2_1:CALL PL8X16
JP RUN_SS

RUN_S3: CP 2
JP NZRUN_S4
LD A(CH_TYPE)
CP 4
JP NCRUN_S3_I
CALL PL16X8
JP RUN_SS
RUN_S3_1:CALL PL16X8
JP RUN_SS

RUN_S4: CP 3
JP NZRUN_S4_2
LD A(CH_TYPE)
cP 4
JP NCRUN_S4_1
CALL PL16X16
JP RUN_SS
RUN_S4_1:CALL PL16X16
IP RUN_SS

RUN_S4_2:.CP 4
JP NZRUN_S5
CALL PLGRAPH



JP RUN_SS

RUN_S4_3LD AO

RUN_SS:

RUN_S6:

RUN_ST:

RUN_S8:

RUN_S9:

RUN_SIL:

RUN_SI12:

RUN_S13:

RUN_SI10:

LD (X0_FLAG).A
JP RUN_SS

LD HL.GEN_BUR2
LD (NAMEGEN)HL
LD APL_LOOP)
CP 1

JP ZRUN_S10
CP 2

P NZRUN_S6
CALL SALA_R
JP RUN_SI_I

cP 3

P NZRUN_S7
CALL YOYINGR
JP RUN_SI_I

CP 4

JP NZRUN_S8
LD Al

LD (PL_LOOP).A
JP RUN_SI0

CP S

P NZRUN_S9
LD At

LD (PL_LOOP).A
JP RUN_S10

CP 6

JP NZRUN_SI1
LD Al

LD (PL_LOOPLA
cp 8

JR NZRUN_S12
JP SARA_RR

cP 9

JR NZRUN_SI3
LD A0

LD (PL_LOOP).A
LD A,

LD (PL_COLR)A ;Then: Plot Greea Color
JP RUN_S1_1

cP 10

JR NZRUN_Si0
LD A,(CL_BUP
LD (PL_COLR)A ;Retum Color to PL_COLR
LD Al

LD (PL_LOOP)A
JR RUN_S10

LD BO

LD A(CH_COL)
LD CA

LD HL(X_STPLT)
ADD HL.BC

LD (X_STPLT.HL
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POP HL
POP DE
POP BC
RET

;#** SUBRUTINE FOR RUNPLOT #**
SALA_IR: LD A(Y_STPLT)  :mix char upper
SUB 7
LD (Y_STPLT.A
LD Al
LD (PL_LOOP)A
RET

YOYINGR: LD A{Y_STPLT)  :mix char under
ADD A8
LD (Y_STPLDIA
LD Al
LD (PL_LOOP)A
RET
SARA_URLD A(Y_STPLT)
ADD A3
LD (Y_STPLD.A

LD BO

LD A(CH_COL)
LD CA

LD HL(X_STPLT)
SCF

CCF

SBC HL.BC

LD (X_STPLTHL
JP RUN_SI_I

UP_CHARI: LD A(Y_STPLT)  ;upperchari st
SUB 8
LD (Y_STPLT).A

LD BO

LD A(CH_COL)
LD CA

LD HL(X_STPLT)
SCF

ccF -

SBC HL.BC

LD (X_STPLDHL
JP RUN_SI_I

UP_CHAR2: LD A/(Y_STPLT) ;upper char 2 nd
sUB 9
LD (Y.STPLT.A

LD BO

LD A(CH.COL)
LD CA

LD HL.(X_STPLT)
SCF



CCF
SBC HL,BC

LD (X_STPLTHHL

JP RUN_SI_I

SARASURM: LD A(Y_STPLT) ;upperchar2 nd

SUB 7
LD (Y_STPLT.A

LD A8
LD (PL_LOOP)A
JP RUN_SI_!

SARA_RR: LD A(Y_STPLT) supper char 2 nd

ADD A7

LD (Y_STPLD.A
LD Al

LD (PL_LOOP).A
P RUN_SI_L

GP_COLOR: LD A,(PL_COLR) ;save current color to CL_BUF

LD (CL_BUR).A
LD AQ

LD (PL_COLR).A
LD (Y_STPLD).A
JP RUN_SI_1

;First: Plot RED Color
;Start Y=0

ONSCAN: PUSH HL
LD AQ
LD (ROW)A
HL.DSPBUFR

(ADDSCANR).HL

(ADDSCANG) HL

LD
LD
LD HLDSPBUFG
LD
Lo

AllH
QUTO (TCR),A
POP HL
RET

OFFSCAN: PUSH BC
OFFSCANI: LD A,ROW)
CP 15
JR NZOFFSCANI

LD A7

OUT (PORTA)A
LD AQ

OUTO (TCR).A
POP BC

RET

CLRDSP: CALL CLRDSPR
CALL CLRDSPG

RET

CLRDSPR: PUSH HL

;OFF scan by send over

sclear timer interrupt enable
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PUSH BC
PUSH DE

LD HL.DSPBUFR

LD DE.DSPBUFR+ 1

LD AD

LD (HL).A

LD BC.NUMROW*NUMCOL
LDR

POP DE

POP BC

POP HL

RET

CLRDSPG: PUSH HL
PUSH BC
PUSH DE
LD HL.DSPBUFG
LD DE.DSPBUFG+1
LD AQ
LD (HL)A
LD BCNUMROW*NUMCOL
LDIR
POP DE
POP BC
POP HL
RET

sewswusss  DMA SECTION sswesses

;*** MOVE DMA ***
sInput: HL=source address DSPSIZE=byte count
;Output: PREDSP

SRR RRASESED S

MOVDMA: OUTO (SAROL).L ;set source address
OUTO (SARCH).H
LD A0
OUTO (SARDB)A

LD  HLPREDSPR ;set destination address
OUTO (DAROL}L
OUTO (DAROH).H

LD A0
OUTO (DAROB)A
LD  A,000000108B ;du Y+ y+.burst mode

OUTO (DMODE)A

LD  HL(DSPSIZE)
OUTO (BCROL).C
OUTD (BCROH).B

LD  A01000000B ;DMAO enable

OUTO (DSTATLA

RET

;*** DMA TRANSFER ***



dnput: HL address, DE=destination address, BC=byte count

R PR S r e e T T T

DMATRAN: OUTO (SAROL)L :set source address
OUTO (SAROH)H
LD AQ
OUTO (SAROB)A

OUTO (DAROL)E :set destination address
OUTO (DAROH),D

LD AQ

OUTO (DARDB).A

LD A,00000010B ;d y+ 8 y+,burst mode

LD  A.00000000B ;cycle steal mode
OUT0 (DMODE).A

OUTO (BCROL)LC
OUTO (BCROH).B

LD A,01000000B ;DMADO cnable
OUTO (DSTAD).A
RET

;*== LOAD CHARACTER #**
;Input: OHL=source address BC=byte count
{Ourput: GEN_BUFI

JEROEINSLERUSREISEBSUIE

LDCHAR: OUTO (SAROL)L ;set source address
OUTO (SARCH).H
LD  A00000000B ;0XXXX
OUTO (SAROB).A

LD  HL.GEN_BUF! ;set destination address
OUTO (DAROL).L

OUTO (DAROH).H

LD A0

OUTO (DAROB)A

LD  A.000000108 :d v+ y+.burst mode

OouUTO0 (DMODE).A

OUTD (BCROL).C
OUTO (BCROH),B

LD A,01000000B :DMAQ enable
OUTO (DSTAT).A
RET

== CLEAR DISPLAY BUFFER **~
:Ixput: NONE

CRDSPDMA:PUSH AF
PUSH BC



LD BC,BLANK

OUTO (SAROL)C ;set source address
OUTO (SAROH).B

XOR A

OUTO (SAROB).A

LD  BCDSPBUFR ;set destination address
OUTO (DAROL).C

OUTO (DAROH).B

XOR A

OUTO (DAROB)A

LD  A.l110010i1B ;d Y+ y fix,burst mode
OUT0 (DMODE)A

LD  BCNUMCOL*NUMROW®*2
OUTO (BCROL).C
OUTO (BCROH).B

LD  A,0{000000B ;DMAO enabic
OUTO (DSTAT).A

POP BC
POP AF

; PL8X8: PLOT CHARACTOR GEN. 8X8 to display buffer
s INPUT: PL_COLR 0=RED, |=GREEN, 2=YELLOW

PL8X8: PUSH BC
PUSH DE
PUSH HL
LD HL.(NAMEGEN)

PLBX8_3: PUSH HL
PUSH DE
LD A(Y_STPLT)
LD (Y_STARDA
LD (YPOS)A
b A0
LD (XO_FLAG)A
PUSH HL
LD HL(X_STPLT)
LD (X_START)HL
LD (XPOSIHL
POP HL

LD E8 :21 line
PLBX8_0: LD CJ3
PL8X8_1: LD AJHL)

LD (PL_DATA)A

LD B4



PL8X8_2:

PL8X8_P:

LD D,10000000B

1D A(PL_DATA)

AND D

CALL NZPL8X8_P :bit=1PLOT
RRC D

RRC D

PUSH HL

LD HL.(XPOS) X ..POS=X_POS+!
INC HL

LD (XPOS)HL

POP HL

DINZ PL8X8_2 sunil finish 8 bit

INC HL sincrement BUFFER pointer
DEC C

P NZPL8X8_l

PUSH HL

LD HL(X_START)

LD (XPOS).HL :XPOS=X_START
POP" HL

LD A(YPOS)

INC A ;YPOS=YPOS+1

LD (YPOS)A

DEC E

JP  NZPL8X8_0

poP DE

POP HL

POP HL
POP OE
POP BC

PUSH HL

LD HL(XPOS)
LD AH

BIT TA

JR ZPL8X8_P!
LD Al

LD (XO_FLAG)LA
POP HL

RET

PL8X8_PL:POP HL_

LD A(YPOS)

AND 10000000B ;<0 then no plot

JR  NZPL8X8_NP

LD AJ(YPOS)

CP NUMROW :OFFH

JR  ZPLS8X8_NP :ypos >= 24 then no plot
JR NCPL8X8_NP

LD A(PL_COLR)

cP 0 scheck RED
JR  ZPL8X8_PR

cP 1

JR  ZPL8X8_PG



PL8X8_PY:CALL PLOTY

RET

PL8X8_PR:CALL PLOTR

RET

PL8X8_PG:CALL PLOTG

RET
PL8X8_NP:RET

; PL8X16: PLOT CHARACTOR GEN. 8X16 to display buffer

: INPUT: PL_COLR O=RED, |=GREEN, 2=YELLOW

3

PL8X16: PUSH BC
PUSH DE
PUSH HL

LD

HL,(NAMEGEN)

PL8X16_3: PUSH HL
PUSH DE

LD
LD
LD
LD
LD

A(Y_STPLT)
(Y_START).A
(YPOS).A

AQ

(XO_FLAGLA

PUSH HL

LD
DEC
DEC
DEC
LD
LD

LD
PL8X16_0: LD
PL8X16_1: LD

LD

LD

LD
PL8X16_2: LD

AND

HL(X_STPLT)
HL
HL
HL
(X_.START),HL
(XPOS).HL
HL

E3 i21 line
C3
A(HL)
(PL_DATA)A
B8
D, 100000008
A,(PL_DATA)
D

CALL NZPLBX16_P :bit= 1 PLOT

RRC

D

PUSH HL

LD
INC
LD
POP

HL.(XPOS) :X_POS=X_POS+1

HL

(XPOS),HL
HL

DINZ PL8X16_2 suntil finish 8 bit

INC
DEC

HL sincrement BUFFER pointer
(o

JP NZPL8X16_1
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PUSH HL

LD HL(X_START)

LD (XPOS)HL {XPOS=X_START
POP HL

LD A(YPOS)

INC A 1YPOS=YPOS+!
LD (YPOS)A

DEC E

JP  NZPL8X16_0

POP DE

POP HL

POP HL
POP DE
POP BC
RET

PL8X16_P: PUSH HL
LD HL(XPOS)
LD AH
BIT 7A
IR ZPLBXI6PI
LD Al
LD (XO_FLAGMA
POP HL
RET

PL8X16P1: POP HL
LD A(YPOS)
AND  10000000B ;<0 then no plot
IR NZPLEXI6NP
LD  A(YPOS)
CP  NUMROW JOFFH
JR  ZPLBXI6NP ;ypos >= 24 then no plot
JR  NC,PL8X16NP

LD A(PL_COLR)

[o ] wcheck RED
JR  ZPLBXI6PR

cP o

IR ZPLBXI6PG

PL8X16PY: CALL PLOTY
RET -
PL8XI16PR: CALL PLOTR
RET
PL8X16PG: CALL PLOTG
RET
PLBXI6NP: RET

: PL16X8: PLOT CHARACTOR GEN. 16X8 to display buffer
s INPUT: PL_COLR 0=RED, |=GREEN, 2=YELLOW

PL16X8: PUSH BC
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PUSH DE

PUSH HL

LD HL(NAMEGEN)
LD A(Y_STPLT)
LD (Y_START.A
LD (YPOS)A

LD A0

LD (X0_FLAG)A

PUSH HL

LD HL(X_STPLT)
LD (X_STARTIHL
LD (XPOS)HL
POP HL

LD E.!6 121 line
PLI6X8_0: LD CJ3
PL16X8_1: LD A,(HL)
LD (PL_DATA)A
LD B4
LD  D,10000000B
PL16X8_2: LD A(PL_DATA)
AND D
CALL NZPLI6X8_P :bit=1PLOT
RRC D
RRC D
PUSH HL
LD HL(XPOS)  :X_POS=X_POS+l
INC HL
LD (XPOS)HL
POP HL
DJNZ PL16X8_2  ;untl finish 8 bit
INC HL sincrement BI:JFFER pointer
DEC C
P NZPLI6XS_1

PUSH HL

LD HL.X_STARD

LD (XPOS)HL ;XPOS=X_START
POP HL

LD A/(YPOS)

INC A ;YPOS=YPOS+!

LD (YPOS)A

DEC E °

P NZPL16X8_0

POP HL
POP DE
POP BC

PL16X8_P: PUSH HL
LD HL.(XPOS)
LD AH
BIT 7.A
JR  ZPLI6X8PL
LD Al



LD  (XO_FLAG).A
POP HL
RET
PL16X8P1: POP HL
LD A(YPOS)
AND 10000000B ;<0 then no plot
JR NZPLI6XBNP
LD  A(YPOS)
CP  NUMROW :0FFH
JR  ZPLIGXSNP ;ypos >= 24 then no plot
JR  NC.PLIGXSNP

&

A(PL_COLR)

0 scheck RED
Z.PL16X8PR

CcP !

JR  ZPLI6X8PG

7 9

PLI6X8PY: CALL PLOTY
RET
PL16X8PR: CALL PLOTR
RET
PL16X8PG: CALL PLOTG
RET

PL16X8NP: RET

; PL16X16: PLOT CHARACTOR GEN. 16X16 (H x W)to display butfer
; INPUT: PL_COLR 0=RED, 1=GREEN, 2=YELLOW
H X_STPLT.Y_STPLT

PL16X16: PUSH BC
PUSH DE
PUSH HL
LD HL(NAMEGEN)
LD A(Y_STPLT)
LD (Y_START.A
LD (YPOS)A
LD AO
LD (XO_FLAG).A

PUSH HL-

LD HL&X_STPLT)
LD (X_STARTHL
LD (XPOS)HL
POP HL

LD EJ6 116 line
PL16X160: LD CJ3
PL16X161: LD  A(HL)
LD (PL_DATA)A
LD B3
LD  D.10000000B
PL16X162: LD A(PL_DATA)
AND D
CALL NZPLI6X16P  ;bit =1 PLOT



RRC D

PUSH HL

LD HL(XPOS) :X_POS=X_POS+1

INC HL

LD (XPOS)HL

POP HL

DINZ PLI6X162 suntil finish 8 bit

INC HL sincrement BUFFER pointer
DEC C

JP  NZPLI6X161

PUSH HL

LD HL(X_START)

LD (XPOS)HL ;XPOS=X_START
POP HL

LD A(YPOS)

INC A ;YPOS=YPOS+{

LD (YPOS)A

DEC E

Jp NZPL16X160

POP HL
POP DE
POP BC

PL16X16P: PUSH HL

* PL1616P1:

LD HL(XPOS)
LD AH

BIT 7.A

JR ZPLI61EPL
LD Al

LD (XO_FLAG)A
POP HL

RET

POP HL
LD  A(YPOS)

AND 10000000B ;<0 then no plot

JR  NZPLIGI6NP

LD AJ(YPOS)

CP  NUMROW :OFFH

JR  ZPLISI6NP :ypos >= 24 then no piot
JR  NCFLI6I6NP

LD A(PL_COLR)

CP 0 scheck RED
JR  ZPLI6I6PR

[o Y

JR  ZPLI6IGPG

PL1616PY: CALL PLOTY

PL1616PR:

RET

: CALL PLOTR

RET

PL1616PG: CALL PLOTG

RET
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PL1616NP: RET

; PLGRAPH: PLOT CHARACTOR GEN. 16X16 (H x Whto display buffer
: INPUT: PL_COLR O=RED, I=GREEN, 2=YELLOW
X_STPLT.Y_STPLT

PLGRAPH: PUSH BC
PUSH DE
PUSH HL

PLGRAPHO: LD A0
LD (Y_STARDA
LD (YPOS)A
LD AQ
LD (XO_FLAG).A

LD HL(X_STPLT)
LD (X_STARTHL
LD (XPOS)HL

LD HL.(NAMEGEN)

LD E.l6 ;16 line
PLGRAPHI: LD C2
PLGRAPH2: LD  A(HL)
LD (PL_DATA)A
LD BS8
LD  D,100000008
PLGRAPH3: LD  A/(PL_DATA)
AND D
CALL NZPLGRAPHP :bit= | PLOT
RRC D

PUSH HL

LD HL(XPOS) ;X _POS=X_POS+1
INC HL

LD (XPOS).HL

POP HL

DINZ PLGRAPH3 ;until finish 8 bit

INC HL, sincrement BUFFER pointer
DEC C

JP  NZPLGRAPH2

PUSH HL

LD HL.(X_START)

LD (XPOS\HL  :XPOS=X_START
POP HL

LD A(YPOS)

INC A ;YPOS=YPOS+1
LD (YPOS).A

DEC E

JP NZPLGRAPH!



POP HL
POP DE
POP BC

PLGRAPHP: PUSH HL
LD HL/(XPOS)
LD AH
BIT 7A
JR  Z.PLGRAPPI
D Al
LD (XO_FLAG).A
POP HL
RET

PLGRAPPL: POP HL
LD A(YPOS)
AND 10000000B ;<0 then no plot
JR NZPLGRAPNP
LD AYPOS)
CP  NUMROW OFFH
JR  ZPLGRAPNP ;ypos >= 24 then no plot
IR NC,PLGRAPNP
LD A(PL_COLR)
cr 0 icheck RED
JR  ZPLGRAPPR
cp 1
JR ZPLGRAPPG

PLGRAPPY: CALL PLOTY
RET
PLGRAPPR: CALL PLOTR
RET
PLGRAPPG: CALL PLOTG

RET
PLGRAPNP: RET

: SUB_NAME: PLOTR

: DESCRIPTION PLOT 1 POINT TO DSPBUF

3 INPUT NAMEBUF = buffer name etc. DSPBUFR
H LENBUF = buffer lenght

H XPOS = X POSITION (0 - 95)

H YPOS = Y POSITION (0 - 15)

PLOTR: PUSH BC
PUSH DE
PUSH HL

LD HL.(NAMEBUPF)

LD A{LENBUF) ;ROW ADD.= start add.of buffer + (LENBUF*YPOS)
LD BA

LD A(YPOS)
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sfind row address of BUFFER to be plot,put it in HL

LD CA
MLT BC :BC = LENBUF*YPOS
ADD HL,BC :HL = ROW ADDRESS

ifind OFFSET address of BUFFER to be plot,put it in BC
sfind bit to be plotputitin D
PLOTR_1: PUSH HL
LD HL.(XPOS)
LD BCNUMCOL*3
SCF
CCF
SBC HL.BC
JP CPLOTR_I1 ;XPOS < NUMCOL*8 then jump
POP HL ;XPOS >a NUMCOL*8 then end PLOTR
P PLOTR_E

PLOTR_!{1:POP HL
LD BC/(XPOS)

LD AC

AND 00001111B

LD EA : E = lo nibble of C
AND 00000%11B

LD DA ; D = bit contents

LD AC ifind OFFSET ADD.

AND 0000{l11B
LD CA

LD AB
RLCA

RLCA

RLCA

RLCA

AND 111100008
OR C

ADD AA

LD CA

BIT 3.E
JR ZPLOTR_.2
INC C
PLOTR.2: iC = OFFSET ADDRESS
LD BO ;BC = OFFSET address of buffer
ADD HL.BC ;HL = address of buffer to be plot

LD BD ;B = bit contents
LD A.0000000tB

PLOTR_3: RLCA
DINZ PLOTR_3

OR (HL) :load data of buffer to be plot



s

(HL).A splot in this line

PLOTR_E: POP HL
POP DE
POP BC

BLNKR:

RET

PUSH BC
PUSH DE
PUSH HL

LD
LD
LD
LD

HL.(NAMEBUF)

A(LENBUF) ;ROW ADD.= stant add.of buffer + (LENBUF*YPOS)

BA
A(YPOS)

:find row address of BUFFER to be plot,put it in HL

LD CA
MLT BC :BC = LENBUF*YPOS
ADD HL.BC ;HL = ROW ADDRESS

sfind OFFSET address of BUFFER to be plot,put it in BC

+find bit to be plotput it in D
BLNKR_I:
PUSH HL
LD HL(XPOS)
LD BCNUMCOL*8
SCF
CCF
SBC HL.BC
JP CBLNKR_i1

-JP BLNKR_E

BLNKR_11:POP HL
LD BC(XPOS)

LD AC
AND 0000111!B

LD EA 3 E = lo nibble of C

AND 00000111B

LD DA ; D = bit contents

LD AC Jfind OFFSET ADD.

RRCA

RRCA

RRCA

RRCA

AND 0000t111B
LD CA

LD AB
RLCA

RLCA

RLCA

RLCA

AND 111100008
OR C

ADD AA

b CA

:XPOS < NUMCOL*S then jump
POP HL :XPOS >= NUMCOL*B then o plot
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BIT 3E
JR ZBLNKR_2
INC C
BLNKR_2: ;C = OFFSET ADDRESS
LD BoO :BC = OFFSET address of buffer
ADD HL.BC :HL = address of buffer to be plot

LD BD :B = bit contents
LD Alltt1{108

BLNKR_3: RLCA
DJNZ BLNKR_3

AND (HL) ;load data of buffer to be plot
LD (HL)LA ;plot in this line
BLNKR_E: POP HL
POP DE
POP BC
RET

; SUB_NAME: PLOTG

; DESCRIPTION PLOT i POINT TO DSPBUFG

; INPUT NAMEBUF = buffer name etc. DSPBUFG
H LENBUF = buffer lenght

H XPOS = X POSITION (0 - 95)

H YPOS = Y POSITION (0 - £5)

PLOTG: PUSH BC
PUSH DE
PUSH HL

LD HL.(NAMEBUF)
LD AJ(LENBUF) ;ROW ADD.= start add.of buffer + (LENBUF*YPOS)

LD BA
LD AJ(YPOS)

ifind row address of BUFFER to be plot,put it in HL
LD CA
MLT BC :BC = LENBUF*YPOS
ADD HLBC {HL = ROW ADDRESS

ifind OFFSET address of BUFFER to be plotput it in BC
+find bt to be plot,put it in D
PLOTG_i: PUSH HL
LD HL.(XPOS)
LD BCNUMCOL*S
SCF
COCF
SBC HL.BC
JP CPLOTG_11 :XPOS < NUMCOL*8 then jump
POP HL ;XPOS >= NUMCOL*8 then end PLOTG
JP PLOTG_E

PLOTG_11:POP HL
LD BC(XPOS)



LD AC

AND 00001111B

LD EA ; E = lo nibble of C
AND 000001118

LD DA + D = bit contents

LD AC sfind OFFSET ADD.
RRCA

RRCA

RRCA

RRCA

AND 00001{11B

LD CA

LD AB
RLCA

RLCA

RLCA

RLCA

AND [1110000B
OR C

ADD AA

LD CA

BIT 3.E
IR ZPLOTG 2
INC C
PLOTG_2: ;C = OFFSET ADDRESS
LD BO :BC = OFFSET address of buffer
ADD HL.BC HL = address of buffer to be plot

LD BD 3B = bit contents
LD A.0000000iB

PLOTG_3: RLCA
DINZ PLOTG_3

LD BCNUMROW*NUMCOL
ADD HL.BC
OR (HL) :load data of buffer to be plot
LD (HL)A iplot in this line
PLOTG_E: POP HL
POP DE
POP BC .
RET .

BLNKG: PUSH BC
PUSH DE
PUSH HL
LD HL(NAMEBUF)
LD A.LENBUF) :ROW ADD.= start add.of buffer + (LENBUF*YPOS)

LD BA
LD AJ(YPOS)
«find row address of BUFFER to be plotput it in HL
LD CA
MLT BC :BC = LENBUF*YPOS

ADD HL.BC ;HL = ROW ADDRESS



:find OFFSET address of BUFFER 0 be plot,put it ia BC
sfind bit to be plotput it in D
BLNKG_!:
PUSH HL
LD HL,(XPOS)
LD BCNUMCOL*8
SCF
CCF
SBC HL.BC.
Jp CBLNKG_lI ;XPOS < NUMCCL*8 then jump
POP HL :XPOS >e NUMCOL*S then no plot
JP BLNKG_E

BLNKG_11:POP HL
LD BC,(XPOS)

LD AC

AND 00001{{11B

LD EA 3 E = lo nibble of C
AND 00000111B

LD DA ; D = bit contents

LD AC :find OFFSET ADD.
RRCA

RRCA

RRCA

RRCA

AND 00001111B

LD CaA

LD AB
RLCA

RLCA

RLCA

RLCA

AND 111100008
OR C

ADD AA

LD CA

BIT 3.E
JR ZBLNKG_ 2
INC C
BLNKG_2: R :C = OFFSET ADDRESS
LD BO ;BC = OFFSET address of buffer
ADD HL.BC :HL = address of buffer to be plot

LD BD :B = bit contents
LD A.1111110B

BLNKG_3: RLCA
DJNZ BLNKG_3

LD BCNUMROWS*NUMCOL
ADD HLBC
AND (HL) :load data of buffer to be plot
LD (HL)A :plot in this line
BLNKG_E: POP HL



POP DE
POP BC
RET

; SUBLNAME:  PLOTY

; DESCRIPTION PLOT 1 POINT TO DSPBUFR.G

3 INPUT NAMEBUF = buffer name etc. DSPBUFR.G
B LENBUF = buffer lenght

H XPOS = X POSITION (0 - 95)

' YPOS = Y POSITION (0 - 15)

PLOTY: PUSH BC
PUSH DE
PUSH HL

LD HL.(NAMEBUF)
LD A,(LENBUF) ROW ADD.= start add.of buifer + (LENBUF*YPOS)

LD B.A
LD A(YPOS)

sfind row address of BUFFER to be plotput it in HL
LD CA
MLT BC :BC = LENBUF*YPOS
ADD HL.BC HL = ROW ADDRESS

+find OFFSET address of BUFFER to be plot,put it in BC
+find bit to be plot,put it in D
PLOTY_1: PUSH HL
LD HL,(XPOS)
LD BCNUMCOL*8
SCF
CCF
SBC HL.BC
JP CPLOTY_Il :XPOS < NUMCOL*8 then jump
POP HL ;XPOS >= NUMCOL*8 then end PLOTY
JP PLOTY_E

PLOTY_!1:POP HL
LD BC(XPOS)

tD AC

AND 0000111iB

LD EA ; E = lo nibble of C
AND 00000111B

LD DA : D = bit contents

LD AC :find OFFSET ADD.
RRCA

RRCA

RRCA

RRCA

AND 000011118

LD CA

LD AB
RLCA -
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RLCA

RLCA

RLCA

AND 11110000B
OR C

ADD AA

LD CA

BIT 3.E
JR ZPLOTY.2
INC C
PLOTY_2: :C = OFFSET ADDRESS
LD BO :BC = OFFSET address of buffer
ADD HL.BC ‘HL = address of buffer to be plot

LD BD :B = bit contents
LD A,00000001B

PLOTY_3: RLCA
DINZ PLOTY_3

OR (HL) ;load data of buffer to be plot
LD (HL)A splot in chis line

LD BCNUMROW*NUMCOL

ADD HL.BC

LD (HL)A

PLOTY_E: POP HL
POP DE
POP BC
RET
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[FILENAME: 01U.ASM
\DESCRIPTION:  Program communication ASCI and Program Timer PRT
'START_DATE: 11 JANUARY 1995

;##% SET ASCI-0 AT XTAL 18.432 »#+

; 8 data,no parity, ! stop bit

ASCOSET:LD  A64H
OUTO (CNTLAQ)A

H LD  A,00100001b ;9600

H LD  A,00100010B ;4800

; LD A00100011B ;2400
LD  A,00100i00B :1200
OUTO (CNTLBO)LA

LD A8 sinterrupt
OUTO (STATO)\A
RET

;%** Set timer counter channel 0 ***

SETPRTO: LD A TIMELO
OUTO (TMDROL).A
OUTO (RLDROL).A
LD  ATIMEHO
OUTO (TMDROH)A
OUTO (RLDROH).A
RET

START_TO: INO  A(TCR)
OR  00010001B
OUTO (TCR)A
RET

STOP_TO: INO  A,(TCR)
AND 111011108
ouUTo (TCR).A
RET

;*%* Set timer counter channel | ***

SETPRTI: LD  A,TIMEL{
OUTO (TMDRIL).A
OUTO (RLDRIL)A
LD  ATIMEHI
OUTO (TMDRIH)A
OUTO (RLDRIH)A
RET

START_TI:INO A(TCR)
OR 001000108
OUTO (TCR).A
RET

STOP_T1: INO A(TCR)
AND 11011101B
OUTO (TCR)A v
RET
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jeasanassnss SURBROUTINE #eeesansnes

;Timer0 interrupt service routine

:DESCRIPTION: send data to latch column port on current row

PRTOINT:

PRTOINT1:

PRTOINT2:

PRTOINT3:

PRTOI3_1:

PRTOINT4:

PRTOI4_1:

increment ROW and ADDSCAN

if ROW=NUMROW then ROW=0ADDSCAN=DSPBUF

DI

PUSH AF
PUSH BC
PUSH DE
PUSH HL
PUSH X
PUSH IY

LD A7
QUT (PORTA).A soff LED by send over

LD A.(PAGELP)
DEC A

LD (PAGELP)A
LD A(CHKLOCK)
CP 0

JP NZFRTMEM

LD A(ROW)

CP8

JR Z.PRTOINT4

JR NCPRTOINT4 :>=8 scan lower board
;< 8 scan upper board

LD B.12

LD CRED! iaxch RED upper board

LD HL(ADDSCANR)

LD AHL)

ouT (@A '

INC HL

INCC

DINZ PRTOINT2

LD (ADDSCANR)HL

LD B.I2 siatch GREEN upper board
LD C,GRNt

LD HL(ADDSCANG)

LD A(HL)

OUT(OLA

INC HL

INCC

DINZ PRTOI_1

LD (ADDSCANG)HL

JR PRTOINT6

LD B.12 slatch RED lower board
LD C.RED2

LD HL(ADDSCANR)

LD A(HL)

ouT ©.A

INC HL

INCC
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PRTOINTS:

PRTOIS_1:

PRTMEM:
PRTOINTG:

TIMEL!:

PRTOINTT:

DINZ PRTOM_}
LD (ADDSCANR)HL

LD B,12 slatch GREEN lower board
LD CGRN2

LD HL(ADDSCANG)Y

LD A,(HL)

OUT (O.A

INC HL

INCC

DINZ PRTOIS_ !

LD (ADDSCANG)HL

LD A(ROW)
OUT (PORTA).A ;data show on cutrent row

PUSH AF
LD BC,150
DEC BC
LDAB
ORC

JR NZ.TIME1
POP AF

INC A

LD (ROW),A ;ROW=ROW+1
CP NUMROW

JR NZPRTOINT?

XOR A

LD ROW)A

LD HL.DSPBUFR

LD (ADDSCANR).HL

LD HLDSPBUFG

LD (ADDSCANG),HL

INO A(TCR)  TIFO flag enable ?
BIT 6.A

JR ZPRTOINT7

INO A(TMDROL) ;Yes, clear TIFO flag
POP IY

POP IX

POP HL

POP DE

POP BC

POP AF

B

RETI
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JFILENAME Ol1R.ASM
:DESCRIPTION SUB-ROUTINE FOR RUN PROGRAM
START DATE 6 FEBRUARY 1905

: NAME: VELOCITY
: DESCRIPTION: control speed of display moving
; DIRECTION: 1,23 (use VELOCON)

VELOCITY: LD A,(RUN_CMD) VELOCITY
SUB 20H
INC A
CP OIH
JR  ZVELO_1
CP 02H
Z,VELO_.2
03H
ZVELO_3

A Q=

VELO_I: LD A80H
LD (DISDLY).A

VELO_2: LD AJ40H
LD (DISDLY)A
RET

VELO_3: LD A00H
LD (DISDLY),A
RET

s NAME: MOVDLY

; DESCRIPTION: this routine is control speed of display moving

MOVDLY: LD AJ0H J030H
LD (PAGELP).A
LP4: LD AJPAGELP)
CP 0
JR NZLP4
RET

MOVDLY2: LD Al :DELAY-4  ;00tH
LD (PAGELP),A
DLY2_1: LD A,(PAGELP)
CPr 0
JR NZDLY2_ !
RET
MOVDLY3: LD AOFFH J0FFH
LD (PAGELP)A
DLY3_ 1: LD AJ(PAGELP)
CP 0
JR NZDLY3_1
RET
MOVDLY4: LD A(DISDLY) :DISDLY
CP 0



JR ZDLY4_2

LD (PAGELP)A
DLY4_l: LD AJ(PAGELP)

cP o

IR NZDLY4_1
DLY4_2: RET

.

MOVDLYS: PUSH BC

LD A(DISDLY) :DISDLY + 10H

ADD ADIOH

LD (PAGELP)A
DLYS_l: LD A{PAGELP)

cP oo

R NZDLYS_!
DLYS_2: POP BC

RET

: NAME: PAUSECON

; DESCRIPTION: break moving of display 0.1 - 0.9 second
B use PAUSECON is variable contents

; DIRECTION: NOP

PAUSECON: PUSH AF
PUSH BC
PUSH HL
LD A(RUN_CMD) ;PAUSECON
SUB 23H
INC A
JR PAUSE_1
PAUSE: PUSH AF
PUSH BC
PUSH HL
CALL DSPDELAY
LD A(PAUSEN)
PAUSE_1:CP O9H
JR ZPAUSE.2 if PAUSECON = 9 jump
JR CPAUSE_2 :if PAUSECON <9 jump
JR PAUSE_S :if PAUSECON < 9 remm

PAUSE_2: LD BA
PAUSE_21: LD C2
PAUSE_3: LD HLOBFFFH ;DELAY 0.5 SEC
PAUSE_4: DEC HL ~

NOP

Nop

LD AH

OR L

JP NZPAUSE_4

DEC C

JR NZPAUSE_3

DJNZ PAUSE_21

PAUSE_S: POP HL
POP BC
POP AF
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; NAME: FLASHING

s DESCRIPTION: flashing display 1 - 9 times

: times of flashing control by FLASHCON
; DIRECTION: NOP

FLASHING: PUSH AF
PUSH BC
PUSH DE
PUSH HL
LD ARUN_CMD) ;FLASHING
sSUB 2CH
INC A
CP O9H
JR ZFLASH_1 :if FLASHCON = 9 jump
JR CFLASH_1 :if FLASHCON <9 jump
JP FLASH.3 ;if FLASHCON > 9 retum

FLASH_1:LD BA
LD Al
LD (PAUSEN)A ;set pause = 0.5 sec

FLASH_2: PUSH BC
CALL DSPDELAY
CALL DSPDELAY
CALL DSPDELAY
CALL DSPDELAY
CALL DSPDELAY
CALL CLRDSP
CALL DSPDELAY
CALL DSPDELAY
CALL DSPDELAY
CALL DSPDELAY
CALL DSPDELAY
POP BC
DINZ FLASH_2
CALL DSPDELAY
CALL DSPDELAY
CALL DSPDELAY
CALL DSPDELAY
CALL, DSPDELAY

FLASH_3:POP HL
POP DE
POP BC
POP AF

s NAME: SHFLONG
: DESCRIPTION: shift TXTBUF to DSPBUF
. DIRECTION: right to left



B

SHFLONG: LD [IX(RUN_PTR) ;TEXT PROCESS

PUSH IX

CALL INC_RPTR
XOR A

LD (SLONG)A
LD BJ2Ss

SHFLONGI: LD IX(RUN_PTR)

LD A(IX+D)

CP I3H

JR  Z.SHFLONG2
CALL WNC_RPTR

DINZ SHFLONG!

JR  SHFLONG3

SHFLONG2: LD A,(IX+0)
CP  48H

JR NZSHFLONG3

LD A,
LD (S_LON'G),A

SHFLONG3: POP IX

LD (RUN_PTR)IX

LD  HLTXTBUF
LD A(SHFBYTE)
LD BA
SHFLNG_!: CALL ROTBYTE
INC HL
DINZ SHFLNG_1
LD A,(SLONG)
CP 1

JR  NZSHFLONG4

XOR A
LD (SLONG)A
RET

:CHAR TYPE

SHFLONG4: LD  A(MAXCOL)

LD BA
SHFLNG_2: PUSH BC

LD E.08H :ROT 8 BIT

SHFLNG_3: LD TY.DSPBUFR :address of display buffer

LD DNUMROW

PUSH DE-

LD EOCH
SHFLNG_4: PUSH IY

SCF

CCF

CALL ROTBIT

POP 1Y

LD A.(MAXCOL)

LD BO

LD CA

ADD [Y.BC

CALL MOVDLY2

DEC D

JR NZSHFLNG_4

CALL MOVDLY4

:NUMBER OF ROW

;point to next row of DSPBUF

:page loop
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POP DE

DEC E

JR  NZSHFLNG_3
POP BC

DINZ SHFLNG_2
XOR A

LD (SLONG)A
RET

; NAME: ROTBYTE
. DESCRIPTION this rutine is used by SHFLONG rutine

don't worry about how did it work...

; DIRECTION: NOP

ROTBYTE: PUSH BC

Lp2:

LD E.O8H ;ROT 8 BIT

PUSH HL

LD [IY,DSPBUFR address of display buffer
LD DNUMROW ;NUMBER OF ROW
PUSH DE

LD E00H

PUSH 1Y

RLC (HL)

CALL ROTBIT

POP IY

LD A(MAXCOL} ;point to next row of DSPBUF

LD BO
LD CA
ADD [IY.,BC

LD BC(MOVEBLOCK) ;point to next row of TXTBUF

ADD HL.BC 10 pege)
CALL MOVDLY2
DEC D

JR NZLP2
CALL MOVDLY4
POP DE

POP HL

DEC E

R NZLP!
POP* BC

RET

s NAME:

ROTBIT

: DESCRIPTION this rutine is used by ROTBYTE rutine

don't worry about him...

: DIRECTION: NOP
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ROTBIT: PUSH AF
LD A(MAXCOL)

LP3:

LD
LD
ADD
DEC
POP
LD
LD
LD
RL
LD
DEC

B.O
CA

IYBC

Y

AF
A{MAXCOL)
B.A :ROT COL PORT
A(Y+0)
A

aY+0).A

Y

DINZ LP3

RET

108



.FILENAME 01IM.ASM
\DESCRIPTION SUB ROUTINE FOR MOVING DISPLAY
\START DATE 6 FEBRUARY 19905

DSPDELAY: PUSH AF
PUSH BC
LD A(DISDLY)
ADD AS80
LD (PAGELP).A

DSPDLY_!: LD A,(PAGELP)
ce 0
JR NZDSPDLY_!
POP BC
POP AF
RET

CHKCOLR: LD A/PL_COLR)
cP 0
JR  Z.CHKCOL_R
CP 1
JR Z.CHKCOL_G

CHKCOL_R:LD BC,DSPBUFR
LD (DSPCOLR),BC
RET

CHKCOL_G:LD BC,DSPBUFG
LD (DSPCOLR).BC
RET

b

; NAME: SHIFT_S
; DESCRIPTION: shift PREDSP to DSPBUF
; DIRECTION: north to south

SHIFT.S: LD IX,PREDSPR
LD IYDSPBUFR
LD DNUMROW-2 ifind start add. of last row-1
LD A(MAXCOL)
LD BO
LD CA
SHF_S1: ADD IY,BC
ADD D(.BC
DEC D
JR NZSHF_SI
ADD IX.BC
LD (PAPER+OLIX  istart add. of predsp (lastrow)
LD (PAPER+2L.IY istart add. of dspbuf (lastrow-1)
LD (PAPER+I12HDIY
ADD 1Y BC
LD (PAPER#4)IY ;stant add. of dspbuf (lastrow)
LD (PAPER+14H).IY
LD ENUMROW
SHF_S2: LD DNUMROW-1
SHF_S3: LD IX,(PAPER+2)
LD IY(PAPER+4)
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SHF_S4:

SHF_S41:

SHF_S5:

LD A{MAXCOL)
LD BA

LD A(IX+0)

LD (IY+0)A
INC IX

INC IY

DINZ SHF_s4

PUSH IX
PUSH IY
LD IX.(PAPER+2)
LD IY,(PAPER+4)

LD BCNUMROW*NUMCOL

ADD [Y.BC
ADD IXBC
LD A (MAXCOL)
LD BA

LD A(IX+0)
LD (IY+0.A
INC X

INC IY

DINZ SHF_s4l
POP IY

POP IX

LD A.MAXCOL)

ADD AA

LD BO

LD CA

sclear A and CARRY
PUSH IX

POP HL

SBC  HL.BC
PUSH HL

POP KX

LD (PAPER+2)IX
XOR A

PUSH IY

POP HL

SBC HLBC
PUSH HL

POP IY

LD (PAPER+4)IY
DEC D

JR NZSHF_S3
LD IX,(PAPER+0)
LD IY(PAPER+4)
LD  A(MAXCOL)
LD BA

LD AQX+0)
LD (Y+0)A
INC IX

INC IY

DINZ SHF_S5

PUSH IX
PUSH Y

;load BC with MAXCOL+MAXCOL

sload HL with IX

;loed IX with HL

;PREDSP
:DSPBUF

sinsert PREDSP to DSPBUF
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LD IX,(PAPER+0)

LD [Y,(PAPER+4)

‘LD BCNUMROW*NUMCOL

ADD [IYBC

ADD IX,BC

LD A,(MAXCOL)

LD BA
SHE_SS1: LD A(IX+0)

LD (Y+0)A

INC X

INC 1Y

DINZ SHF_S51

POP IY

poP IX

LD A(MAXCOL) ;load BC with MAXCOL+MAXCOL
ADD AA

LD BYO

LD CA

XOR A ;clear A and CARRY

PUSH IX sload HL with IX

POP HL

SBC HLBC

PUSH HL

POP KX ;load IX with HL

LD (PAPER+0)IX  ;point to PREDSP next row
LD IX.(PAPER+I2H)

LD (PAPER+2H)IX

LD ' IY(PAPER+14H)

LD (PAPER+4H)IY

CALL DSPDELAY
DECE
JP NZSHF_s2

LD  A.DISPAUSE
LD (PAUSEN).A
CALL PAUSE
RET

s NAME: SHIFT_N
: DESCRIPTION: shift PREDSP to DSPBUF
; DIRECTION: south to north

IS

SHIFT_N: LD [X,PREDSPR
LD [IY.DSPBUFR
LD A,MAXCOL)
LD BO
LD CA
LD {(PAPER+0),IX sstast add. of predsp (row 0)
LD (PAPER+4)IY ;start add. of dspbuf (firstrow)
LD (PAPER+14H)IY
ADD 1Y,BC
LD (PAPER+2)IY istart add. of dspbuf (firstrow+1)
LD (PAPER+I2H).IY



SHF_N2:
SHF_N3:

SHF _N4:

SHF_N41:

SHF_NS:

SHF_NS51:

LD ENUMROW
LD DNUMROW-i
LD IX,(PAPER+2)
LD [Y,(PAPER+4)
LD A(MAXCOL)
LD BA

LD A(IX+0)

LD (yY+0)A

INC IX

INC Y

DINZ SHF_N4

PUSH IX

PUSH IY

LD [IX(PAPER+2)
LD [Y,(PAPER+)
LD BCNUMROW*NUMCOL
ADD IXBC

ADD IY,BC

LD A,(MAXCOL})
LD BA

LD A(IX+0)

LD @Y+0).A
INC X

INC IY

DINZ SHF_N41
POP Y

POP X

LD (PAPER#2LIX
LD  (PAPER+4MIY

DEC D

JR NZSHF_N3

LD IX(PAPER+D) :PREDSP
LD IY(PAPER+4) :DSPBUF

LD A,MAXCOL)
LD BA

LD A(IX+0) sinsert PREDSP to DSPBUF

LD (Y+0.A
INC X

INC IY

DINZ SHE.NS
PUSH IX

PUSH Y

LD IX.(PAPER+0)
LD [Y(PAPER+)
LD BCNUMROW*NUMCOL
ADD IXBC
ADD IYBC

LD  A(MAXCOL)
LD BA

LD  A®X+0)
LD (Y+0hA
NC X

NG IY

112



DINZ SHF_NSI
POP IY
POP 1X

LD (PAPERH)).IX
LD IX(PAPER+I2H)
LD (PAPER+ZH)IX
LD [IY,(PAPER+I4H)
LD (PAPER+4H)IY
CALL DSPDELAY
DEC E

JP NZSHF_N2

LD ADISPAUSE
LD (PAUSEN)A
CALL PAUSE
RET

;point to PREDSP next row

3 NAME:

SHIFT_E

; DESCRIPTION: shift PREDSP to DSPBUF

; DIRECTION: left to right

SHIFT_E: LD A(MAXCOL)

SHF_EI:

LD BO

LD CA

LD HL.PREDSPR
ADD HLBC
DEC HL

LD BA

CALL SHFROT_E
DEC HL

DINZ SHF_El

LD ADDISPAUSE
LD (PAUSEN),A
CALL PAUSE
RET

SHFROT_E: PUSH BC

LD E0O8H

SHFRT_E1: PUSH HL

LD [IYDSPBUFR

:ROT 8 BIT

;address of display buffer

LD DNUMROW :NUMBER OF ROW
PUSH DE
LD E.OOH
SHFRT_E2: PUSH IY ;process RED
RLC (HL)

CALL ROTBIT_E
POP 1Y

PUSH IY
PUSH HL

LD BCNUMROW*NUMCOL

ADD [YBC
ADD HL.BC
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RLC (HL) ;process GREEN
CALL ROTBIT_E

POP HL

poP 1Y

LD A(MAXCOL) ;point to next row of DSPBUF
LD BO

D CA

ADD IY,BC

ADD HL.BC
CALL MOVDLY2
DEC D

JR  NZSHFRT_E2
CALL MOVDLY4
POP DE

POP HL

DEC E

JR  NZSHFRT_EL
POP BC

RET

ROTBIT_E: LD A(MAXCOL)

LD BA ;ROT COL PORT
RTBIT_El: LD A(IY+0)

RL A

LD (Y+0)A

INC Y

DINZ RTBIT_El

RET

: NAME: SHIFT_W
+ DESCRIPTION: shift PREDSP to DSPBUF
; DIRECTION: right to left

SHIFT_W:LD A(MAXCOL)
LD BA
LD HL.PREDSPR
SHF_WI1: CALL SHFROT_W
INC HL
DINZ SHF_W1

LD ADISPAUSE
LD (PAUSEN).A
CALL PAUSE
RET

SHFROT_W: PUSH BC
LD EJQ8H :ROT 8 BIT
SHFRT_W1: PUSH HL
LD IY.DSPBUFR ;address of dispiay buffer
LD A(MAXCOL)
LD CA
LD BoO
- ADD IY.BC
DEC IY



SHFRT_W2:

ROTBIT_W:

RTBIT.W1:

LD DNUMROW ;NUMBER OF ROW
PUSH DE

LD EQOOH

PUSH IY :process RED

RRC (HL)

CALL ROTBIT.W

pOP IY

PUSH 1Y

PUSH HL

LD BCNUMROW*NUMCOL
ADD IY.BC

ADD HLBC

RRC (HL) ;process GREEN
CALL ROTBIT_ W

POP HL

POP IY

LD A(MAXCOL) ;point to next row of DSPBUF
LD BO

LD CA

ADD IYBC

ADD HL.BC
CALL MOVDLY2
DEC D

JR  NZSHFRT_W2
CALL MOVDLY4
POP DE

POP HL

DEC E

JR NZSHFRT_WI
POP BC

RET

LD A{MAXCOL)

LD BA :ROT COL PORT
LD  AIY+0)

RR A

LD av+0).A

DEC IY

DINZ RTBIT_WI

RET

; NAME:

ROTIN_S

; DESCRIPTION: shift DSPBUF and instead by PREDSP

; DIRECTION: north to south

ROTIN_S: LD  IX.PREDSPR
LD IY.DSPBUFR

LD DMNUMROW-2 Jfind start add. of last row-1
LD A(MAXCOL)
b BO
LD CA
RTIN_SI: ADD 1Y,BC
DEC D



JR
LD
LD
LD

LD
LD
LD
LD
LD
RTIN_S2: LD
LD
RTIN_S3: LD
LD
LD

RTIN_S4: LD
LD

NZRTIN_S!
(PAPER+0),IX
(PAPER+2).IY

;start add. of predsp (row Q)
;start add. of dspbuf (Qastrow-1)

(PAPER+12H).IY
ADD IY.BC

(PAPER+4),]Y

;start add. of dspbuf (lastrow)

(PAPER+14H).IY

ENUMROW-1
ANUMROW-1
(PAPER+6).A
A [PAPER+6)
D.A
IX(PAPER+2)
IY (PAPER+4)
A(MAXCOL)
B.A
A(IX+0)
IY+0).A

INC X
INC Y
DINZ RTIN_S4

PUSH IX
PUSH IY

LD
LD

1X,(PAPER+2)
1Y.(PAPER+4)

;shift loop

sprocess RED color

sprocess GREEN color

LD BCNUMROWSNUMCOL
ADD IX,BC
ADD [Y.BC

LD
LD
RTIN_S41:LD
LD

ALMAXCOL)
BA

A(IX+0)
TY+0),A

INC IX
INC IY
DINZ RTIN_s41
POP IY
POP IX

LD

A MAXCOL)

ADD AA

LD
LD

BO
CA,

XOR A-

PUSH X

POP HL
SBC HL.BC
PUSH HL
POP IX

LD

(PAPER+2),IX

XOR A
PUSH 1Y
POP HL
SBC HL.BC
PUSH HL
pOP Y

LD

(PAPER+4).IY

;load BC with MAXCOL+MAXCOL

sclear A and CARRY
:Joad HL with IX

Joad IX with HL
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RTIN_S5:

DEC D
JR NZRTIN_S3

CALL MOVDLY
LD IX(PAPER+D ;PREDSP
LD IY(PAPERH) \DSPBUF

LD  A(MAXCOL)

LD BA

LD A(X+)) sinsert PREDSPR 10 DSPBUFR
LD ({lY+0).A

INC IX

INC 1Y

DINZ RTIN_SS

PUSH 1X
PUSH T

LD IX,(PAPER+0) ;PREDSP
LD IY.(PAPER+4) :DSPBUF
LD BCNUMROW*NUMCOL
ADD [XBC

ADD 1Y,BC

LD AMAXCOL)

LD BA

RTIN_SSL:LD  A,(IX+0) sinsert PREDSPG to DSPBUFG

RTIN_S6:

LD TIY+D)A
INC IX

INC TY

DINZ RTIN_SS1
POP IY

POP IX

LD (PAPER+0)IX spoint o PREDSP next row
LD [IX.(PAPER+I2H)

LD (PAPER+2H)IX

LD IY.(PAPER+I4H)

LD (PAPER+4H)IY

LD AJ(PAPER+S) ;decrement shift loop
DEC A

LD (PAPER+6)A

CALL MOVDLY4

DEC E

JP NZRTIN_S2

LD IX(PAPER+0) ;process RED coler
LD IY.(PAPER+4)

LD A(MAXCOL)

LD BA

LD A@MX+0)

LD (@IY+0hA

INC X

INC IY

DINZ RTIN_S6

LD IX(PAPER+0) ;process GREEN color
LD [IY.(PAPER+4)

LD BCNUMROW*NUMCOL

ADD IX.BC
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ADD IY,BC

LD A(MAXCOL)

LD BA
RTIN_S6L:LD  AJUIX+0)

LD (IY+0)A

INC KX

INC Y

DINZ RTIN_561

LD ADISPAUSE
LD (PAUSEN)A
CALL PAUSE
RET

; NAME: ROTIN_N
; DESCRIPTION: shift DSPBUF
; DIRECTION: sount to north

and instead by PREDSP

3

ROTIN_N:LD IX,PREDSPR
LD [IY.DSPBUFR
LD DNUMROW-1
LD A(MAXCOL)
[.D BO
LD CA
RTIN_Nt: ADD [X.BC
DEC D
JR NZRTIN_NI
LD (PAPER+0)IX
LD (PAPER+4)IY

sfind start add. of last row-1

sstart add. of predsp (row 0)
istart add. of dspbuf (firstrow)

LD (PAPER+I4H).IY

ADD IYBC
LD (PAPER+2).IY

;start add. of dspbuf (firstrow+1)

LD (PAPER+I2H)IY

LD ENUMROW-|

LD  ANUMROW-1

LD (PAPER+6)A
RTIN_N2: LD  A(PAPER+6)

LD DA
RTIN_N3: LD IX.(PAPER+2)

LD  [Y,(PAPER+4)

LD  A(MAXCOL)

LD BA-
RTIN_N4 LD  A(X+0)

LD JY+0)A

INC X

INC I

DINZ RTIN_N¢

PUSH IX
PUSH 1Y
LD IX(PAPER+2)
LD [Y(PAPER+4)

;shift loop

;process RED color

LD BCNUMROW*NUMCOL

ADD IX.BC
ADD 1Y,BC
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LD AMAXCOL)
LD BA

RTIN_N41:LD  A(IX+0) sprocess GREEN color

RTIN_NS:

LD aY+0A
INC X

INC IY

DINZ RTIN_N41
POP 1Y

POP X

LD (PAPER+2).IX

LD (PAPERH)IY

DEC D

JRNZRTIN_N3

CALL MOVDLY

LD IX(PAPER+() ;PREDSPR
LD [IY(PAPERH) :DSPBUFR
LD A{MAXCOL)

LD BA

LD AJ(IX+0) sinsest PREDSPR to DSPBUFR
LD @Oy+hA

INC IX

INC Y

DINZ RTIN_NS

PUSH [X

PUSH [Y

LD IX.(PAPER+0) ‘PREDSPG
LD Y (PAPER+4) sDSPBUFG
LD BCNUMROW*NUMCOL

ADD IXBC

ADD 1Y.BC

LD A(MAXCOL)

LD BA

RTIN_NSL:LD  A(IX+0) ;insert PREDSPG to DSPBUFG

LD {Y+0)A
INC IX

INC 1Y

DINZ RTIN_NS1
POP IY

poP IX

LD A(MAXCOL) sload BC with MAXCOL+MAXCOL
ADD AA

LD BY

LD Ca

XOR A sclear A and CARRY

PUSH IX :Jload HL with IX

POP HL

SBC HLBC

PUSH HL

pOP IX ;load X with HL

LD (PAPER+0)IX ;point to PREDSP next row
LD IX(PAPER+I2H)

LD (PAPER+ZH)IX

LD 1Y, (PAPER+14H)

LD (PAPER+H).IY
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Lb

A(PAPER+6) :decrement shift loop

DEC A

LD

(PAPER+6),A

CALL MOVDLY4
DEC E

Jp
LD
Lb
LD
LD
RTIN_N6: LD
LD

NZRTIN_N2

IX.(PAPER+D)

[Y (PAPER+4)

A(MAXCOL)

B.A

A(IX+0) sprocess RED color
ay+0).a

INC X
INC Y
DINZ RTIN_N6

LD
LD
LD

IX(PAPER+0)
IY (PAPER+4)
BCNUMROW*NUMCOL

ADD IX.BC

ADD 1YBC

LD
LD
RTIN_N6I:LD
LD
INC
INC

A, (MAXCOL)

BA

A (IX+0) ;process GREEN color
TY+0) A

X

34

DINZ RTIN_N6t

LD
LD

ADISPAUSE
(PAUSEN).A

CALL PAUSE
RET

; NAME:

ROTIN_E

; DESCRIPTION: shift DSPBUF and instcad by PREDSP

; DIRECTION:

left to right

H

ROTIN_E: LD
LD
LD
LD
LD

IX,PREDSPR

A (MAXCOL)

BA-

(PAPER)L.A

IY,DSPBUFR  :IY POINT TO DISPLAY BUFFER RAM

RTIN_El: PUSH BC :SAVE ROT CON. TO STACK

LD
LD
LD
LD
RTIN_E2: LD

H.OFEH :AND,OR CONTENTS

L8 ;LOOP 8 TIME (1 BYTE)
(PAPER+3).IY

(PAPER+1).IX

D.NUMROW :LOOP NUMROW TIME

RTIN_E3: PUSH IY
CALL RTIN_E4 ;process RED color

POP

Y

PUSH IX
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RTIN_E4:

PUSH [Y

LD BCNUMROW*NUMCOL

ADD TYBC

ADD IX.BC

CALL RTIN_E4 :process GREEN color
POP IY

POP IX

LD AMAXCOL)
LD BO

LD CA

ADD IY.BC

ADD IXBC

DEC D

JR NZRTIN_E3

CALL MOVDLYS
LD IX(PAPER+I)
LD IY(PAPER+})
SLA H

DEC L

JR NZRTIN_E2

POP BC

INC TY

INC X

LD  A(PAPER)
DEC A

LD (PAPER).A
DINZ RTIN_El

LD ‘ADISPAUSE
LD (PAUSEN),A
CALL PAUSE
RET

PUSH IY
LD A(PAPER) ;LOAD ROT CONTROL
LD BA

RTIN_E41:RL  (IY+0) :ROT DISPLAY BUF B BYTE

INC 1Y
DINZ RTIN_E41

POP IY

LD A(Y+«)  :LOAD DISPLAY BUF
AND H

LD BA

LD AH

CPL

AND (IX+0)

OR B

LD v+, n+@ _-

RET

s NAME:

ROTIN_ W

; DESCRIPTION: shift DSPBUF and instead by PREDSP

s DIRECTION: right to left

3
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ROTIN_W

RTIN_WI:

RTIN_W2:

RTIN_W3:

‘LD A(MAXCOL)
LD BJO

LD CA

LD IXPREDSPR
ADD IX.BC

DEC IX

LD [YDSPBUFR
ADD IY.BC

DEC IY

LD  A(MAXCOL)
LD BA

LD (PAPER).A
PUSH BC

LD HO7FH

LD LB

LD (PAPER#3)IY
LD (PAPER+])IX
LD D.NUMROW

PUSH IY
CALL RTIN_W4
POP IY

PUSH IX
PUSH TY

:SAVE ROT CON. TO STACK

:AND,OR CONTENTS

;LOOP 8 TIME (1 BYTE)

11703-1704 SAVE IY
;1701-1702 SAVE IX

:1.LOOP NUMROW TIME

sprocess RED color

LD BCNUMROW*NUMCOL

ADD IYBC
ADD IXBC
CALL RTIN_W4
POP IY

POP IX

LD A{(MAXCOL)
LD BO

D CA

ADD IY,BC

ADD IX.BC

DEC D

JR NZRTIN_W3

CALL MOVDLYS
LD IX(PAPER+1)
LD IY.(P‘APER+3)
SRL H ’

DEC L

JR  NZRTIN_W2

POP BC

DEC 1Y

DEC IX

LD A(PAPER)
DEC A

LD (PAPER)A
DINZ RTIN_WI

LD ADISPAUSE
LD  (PAUSEN)A

;process GiZEEN color
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RTIN_W4:

CALL PAUSE
RET

PUSH Y
LD  A[PAPER) ;LOAD ROT CONTROL
LD BA

RTIN_W41:RR  (TY+D) sROT DISPLAY BUF 8 BYTE

DEC IY

DINZ RTIN_Wa!
POP 1Y

LD A(Y+0)  :LOAD DISPLAY BUF
AND H

LD  BA

LD AM

CPL

AND (IX+0)
OR B

LD (Y+0)A
RET

s NAME:

OPEN_H

; DESCRIPTION: shift DSPBUF out of center in hor.direction

and insert PREDSP

OPEN_H:

OPEN_HI:

OPEN_H2:

OPEN_H3:

LD BO sload BC with half of column
LD A(HALFCOL)
LD CA

LD IX.PREDSPR

ADD IXBC sload IX with PREDSP+HALFCOL
LD IY.DSPBUFR

ADD [IY,BC

LD AHALFCOL)
B.A
LD (PAPER)A

5

LD (PAPER+O3H)IY
LD (PAPER+I3H).IY
LD (PAPER+OSH).IX
LD (PAPER+ISH)IX
DEC 1Y
DEC IX
LD (PAPER+O9HDIY
LD (PAPER+ISH)IY
LD (PAPER+OBH)IX
LD (PAPER+IBH)IX
PUSH BC
LD A OFEH
LD (PAPER+DIH)A
LD AOTFH
LD (PAPER+02H),A
tb L8
LD DNUMROW

LD [IY(PAPER+I9H)
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LD IX(PAPER+iBH)
LD BCNUMROW*NUMCOL
ADD IX.BC
ADD IY.BC
PUSH IY
LD A,(PAPERHOOH)
LD BA

OPEN_H4: RR (IY+0)
DEC IY
DJNZ OPEN_H4
POP IY
LD A/(PAPER+0ZH)
LD BA
CALL PREIN
LD IY.PAPER+I9H)
LD IX(PAPER+!|BH)
PUSH IY
LD A/(PAPER+00H)
LD BA

OPEN_H4L:RR  (TY+0)
DEC IY
DINZ OPEN_H41
POP 1Y
LD A/PAPER+O2H)
LD BA
CALL PREIN
LD (PAPER+I9H)IY
LD (PAPER+IBH)IX

LD IY.(PAPER+I3H)

LD IX.(PAPER+ISH)

LD BCNUMROWSNUMCOL

ADD IXBC

ADD TY,BC

PUSH IY

LD A.(PAPER+00H)

LD BA
OPEN_HS: RL (Y+0)

INC 1Y

DINZ OPEN_HS

POP IY

LD  A(PAPER+OTH)

LD BA

CALL PREIN

LD IY.(PAPER+I3H)
LD IX{PAPER+ISH)
LD BCNUMROW*NUMCOL
PUSH IY
LD AJPAPER+00H)
LD B.A
OPEN_HSI:RL (TY+0)
INC IY
DINZ OPEN_HS1
POP IY
LD AJPAPER+0IH) -
LD BA



PREIN:

CALL PREIN
LD (PAPER+I3H)IY
LD (PAPER+ISH),IX

CALL MOVDLY2
DEC D
JP NZOPEN_H3

CALL MOVDLYS

LD [Y(PAPER+03H)
LD IX(PAPER+05H)
LD (PAPER+I3H)IY
LD (PAPER+ISH)LIX
LD TY(PAPER+09H)
LD [X(PAPER+OBH)
LD (PAPER+I9H).IY
LD (PAPER+|BH),IX
LD A(PAPER+OIH)
SLA A

LD (PAPER+OIH).A
LD A(PAPER+02H)
SRL A

LD (PAPER+02H)A
DEC L

Jp NZOPEN_H2
POP BC

DEC TY

DEC IX

LD (PAPER+O9H).IY
LD (PAPER+ISH)IY
LD (PAPER+0OBH)IX
LD (PAPER+!BH),IX
LD IY(PAPER+03H)
LD X, (PAPER+05H)
INC 1Y

INC IX

LD (PAPER+O3H)IY
LD, (PAPER+I3H).IY
LD (PAPER+0SH).IX
LD (PAPER+ISH),IX
LD A(PAPER+O0H)
DEC A

LD (PAPER+00H).A
DEC B

JP NZOPEN_HI!

LD ADISPAUSE
LD (PAUSEN)A
CALL PAUSE
RET

LD A(IY+0)
AND B

LD HA
LD AB
CPL

AND _(IX+0)
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OR H
LD (IY+),A

LD AMAXCOL)

LD BO
LD CA
ADD IY,BC
ADD IX,BC
RET

; NAME: CLOSE_H

s DESCRIPTION: shift DSPBUF to ceater in hor.direction

N

and insert PREDSP

CLOSE_H: LD  A(MAXCOL)

LD BO
LD Ca

LD IX.PREDSPR

ADD IX.BC

DEC IX

LD IY.DSPBUFR

ADD TY,BC

DEC TY

LD  A(HALFCOL)

‘LD BA

LD  (PAPER+O0H)A

LD (PAPER+OMDIY istat right DSPBUF
LD (PAPER+IIH)IY iwork right DSPBUF
LD (PAPER+OSH)IX istartright PREDSP
LD (PAPER+ISH)IX :work right PREDSP
LD IY.DSPBUFR

LD IXPREDSPR

LD (PAPER+OSH)IY stanleft DSPBUF
LD (PAPER#I9H)\IY :work left DSPBUF
LD (PAPER+OBH)IX istart ieft PREDSP
LD (PAPER+IBH)IX :work left PREDSP

CLOSE_HLI:PUSH BC

LD AOTFH
LD (PAPER+0IH)D,A  ;AND right conteats
LD AQFEH

LD (PAPER+02H)A  ;AND left contents
LD L8

CLOSE_H2:LD DNUMROW

CLOSE_H3:LD IY,(PAPER+13H)

LD IX(PAPER+I5H)

LD BCNUMROW*NUMCOL :process GREEN color
ADD IY.BC

ADD IXBC

CALL CLOSE_H5

LD [IY,(PAPER+I3H)

LD IX.(PAPER+!I5H)

CALL CLOSE_HS iprocess RED color

LD (PAPER+I3H)IY

LD (PAPER+ISH)IX
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LD 1Y.(PAPER+I9H)
LD IX.(PAPER+iBH)

LD BCNUMROW*NUMCOL ;process GREEN color

ADD IY.BC

ADD IXBC

CALL CLOSE_H4

LD IY,(PAPER+ISH)
LD IX(PAPER+IBH)
CALL CLOSE_H4

LD (PAPER+19H).IY
LD (PAPER+1BH)IX

DEC D
Jp NZCLOSE_H3

CALL MOVDLYS
LD Y. (PAPER+03H)
LD [IX,(PAPER+OSH)
LD (PAPER+I3H)IY
LD (PAPER+ISH)IX
LD IY,(PAPER+O9H)
IX/(PAPER+0BH)
(PAPER+19H).IY
{PAPER+IBH),IX
A, (PAPER+OIH)
A
(PAPER+OIH)A
A/(PAPER+02H)
A

LD (PAPER+02H).A
DEC L

JP NZ.CLOSE_H2

2568 6 E 5.5

POP BC

INC 1Y

INC IX

LD (PAPER+O9H)IY
LD (PAPER+I9H).IY
LD (PAPER+OBH)IX
LD (PAPER+IBH)IX
LD [Y,(PAPER+03H)
LD IX(PAPER+OSH)
DEC TY

DEC X~

LD (PAPER+OIH)IY
LD (PAPER+I3H)IY
LD (PAPER+OSH).IX
LD (PAPER+ISH)IX
LD A(PAPER+00H)
DEC A

LD (PAPER+O0OH)A
DEC B

JP NZCLOSE_H!

LD ADISPAUSE
LD (PAUSEN)A
CALL PAUSE

;process RED color

;AND right coatents

;AND left contents
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RET

CLOSE_H4:PUSH Y

LD  A(PAPER+0OH)
LD BA

CLOSEH41:RL  (1Y+0)

INC 1Y

DINZ CLOSEH41
POP 1Y

LD A.(PAPER+0ZH)

LD BA
CALL PREIN
RET

CLOSE_HS5:PUSH 1Y

LD A(PAPER+O0H)
LD B.A

CLOSEHS!:RR  (IY+0)

DEC IY

DINZ CLOSEHSI
POP TY

LD A(PAPER+0LH)
LD BA

CALL PREIN

RET

;rotate contents

srotate left side

srotate right side

; NAME:

RANDOM

: DESCRIPTION: PREDSP mandom to DSPBUF
; DIRECTION:  full screen

RANDOM: CALL CLRDSP

RAND_0O:

RAND_I:

CALL DSPDELAY

LD IY.DSPBUFR
LD [X.PREDSPR
(PAPER+0).IX
(PAPER+4)IY

5 &

LD ANUMROW
LD (PAPER+6)A

LD AQ-
LD (PAPER+8)A

LD B3

PUSH BC

LD IX(PAPER+D)
LD IY,(PAPERH)
LD D2

LD HL.RANDTAB
LD A(PAPER+8)
LD BO

LD CA

ADD HL.BC

LD ES8

;stant add. of predsp (row 0)
it add. of dspbuf (row 0)

;fow counter

:PREDSP
:DSPBUF
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RAND_2: PUSH KX
PUSH IY
LD BCNUMROW*NUMCOL
ADD IX.BC
ADD [YBC
LD A(MAXCOL)
LD BA
RAND_3: LD A(IX+0) sinsert PREDSP to DSPBUF
AND (HL)
OR  (IY+0)
LD (IY+0).A
INC X
INC 1Y
DINZ RAND_3 ;until one row complete
POP IY
oP X

LD  A(MAXCOL)
LD BA
RAND_4: LD A(IX+0) sinsert PREDSP to DSPBUF
AND (HL)
OR (IY+0)
LD aY+0)A
INC X
INC 1Y
DINZ RAND_4 ;until one row complete .

LD B0

LD C38

ADD HLBC

DEC E

JR NZRAND_2 ;until 8 row complets

DEC D

JR NZRAND_1 suntil 16 row complets (8%3)
CALL DSPDELAY

CALL DSPDELAY

CALL DSPDELAY

CALL DSPDELAY

LD A(PAPER+3)

INC A

LD (PAPER+8)A spoint to next column of candom table
POP BC

DINZ RAND_O

RANDCM_E:
LD ADISPAUSE
LD (PAUSEN)A
CALL PAUSE
RET



RANDTAB:

DB
DB
DB
DB
DB
DB
DB
DB

00000001 B,001000008.,00000100B. 1 000000080000 1000B,00000010B,00010000B,01 0000008
00001000B.01000000B.00010000B,000000108,00100000B, |00000008,00000001 B,000001008
00100000B,00000100B,00000001B.000010008,01000000B.000 100008000000 10B, 100000008
000000108.010000008B,000100008, 10000000B,000001008,0000000 B.001000008,000010008
00000001 B,000001008,100000008,001000008,000000 10B,00001000B,000 100008 010000008
000100008,010000008,00001000B,00000001 B, 10000000B,00000010B,00100000B 000001008
1000000CB, 00000001 B,001000008,00000100B,00010000B,01 000000B,000000 {0B,00001000B
00100000B,00000100B, 1 00000008 ,000010008,000000 108,000 0000B.010000008.00000001 B

B

s NAME:

MIXT_E

: DESCRIPTION: shift PREDSP to DSPBUF
; DIRECTION:  left to right

MIXT_E: CALL CLRDSP

LD A, (MAXCOL)

LD BO

LD CA

LD HL.PREDSPR

ADD HL.BC

DEC HL

LD BA
MIX_El: CALL MIXROT_E

DEC HL

DINZ MIX_El

LD AMAXCOL)
LD BA
LD HL.PREDSPG

LD BA
MIX_WI: CALL MIXROT_ W
INC HL

DINZ MIX_WI

LD ADISPAUSE
LD (PAUSEN)A
CALL PAUSE
RET

MIXROT_E:PUSH BC
LD EO8H iROT 8 BIT
MIXRT_EI:PUSH HL
LD [YDSPBUFR ;address of display buffer
LD DNUMROW ;NUMBER OF ROW

PUSH DE

MIXRT_E2:PUSH IY sprocess RED
RLC (HL)
CALL ROTBIT_E
POP Y

LD A,(MAXCOL) :point to next row of DSPBUF

LD BO

LD CA

ADD IY.BC



ADD HL.BC
CALL MOVDLY2
DEC D

JR  NZMIXRT_E2

CALL MOVDLYd
POP DE

POP HL

DEC E

JR  NZMIXRT_E!

POP BC
RET

MIXROT_W: PUSH BC

LD EJQ8H :ROT 8 BIT

MIXRT_WI: PUSH HL
LD [Y.DSPBUFG
LD A(MAXCOL)
LD CA
LD BO
ADD [YBC
DECIY
LD DNUMROW
PUSH DE
LD EQOH
MIXRT_W2: PUSH IY
RRC (HL)
CALL ROTBIT_W
pop Iy

;address of display buffer

:NUMBER OF ROW

;process RED

LD A(MAXCOL) :point to next row of DSPBUF

LD BO

LD CA

ADD IY.BC
ADD HL.BC
CALL MOVDLY?2
DEC D

JR  NZMIXRT_W2

CALL MOVDLY4
POP DE

POP HL

DEC E

JR  NZMIXRT_W!

POP BC
RET
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:FILENAME GEN.FON
{DESCRIPTION this file have the ENGLISH,THAI font
START DATE 28 DECEMBER 1994
.command -}
.opdef DB,.DB
.opdef DS.RS

.ORG GEN

sUnder this line is ENGFONTI: (fon size=8X8, 8X16)
DBO 0 0 0 0 0 0 0 0 O 0 0 ;space
DBO 0 0 0 0 0 0 00000
DBO ,060H0 0 (OFOHO 0 OFOHO 0 (OFOHO 3!
DBO (060HO 0 O 0 0 060HO O O 0
DB 006H,006HO0 00FH,00FH.0 00FH.00FHO ,006H.006HO :
DBO 0 0 0 0 0000000
DB 001H086H.0 00IH.086H.0 .O1FH.OFFH.OEOHO00IH,086HO #
DB 001H.0B6H,0 ,01FH,0FFH 0EOH,001H,086H0 0 0 0
DB 00IH.098H,0 007TH.OFEH.0 O019H,099H.080H.0IFHOFEHO ;S
DB 001H,099H,080H .01 FH.OFFH,080H.001H,098H0 0 0 0
DB 007H 080H,0COH.00CH 0C3H,080H,00FH.OCEH0 0 038HO0 :%
DB O OE7H.080H.003H.08CH.0COH.00EH.00FHOCOHO 0 0
DB 003HOFOH,0 0OEH.00CH.0 ,00CH.00CH.0 ,003H,0B8H.030H :&
DB 00FH,0FOH,0E0H 018H.00FH.080H.00FH.OFFH.OCOHO 0 0
DBO OCOHO .00!HOEOHO (OOIHOEOHO 0 OCOHO I
DBO 0 0 0 0 00 000 00
DBO Q00CHO .0 (O70HO .00IHOCOHO .O0IHOS0HO i(
DB 001H,080HO 0 OFOHO ,0 O0ICHO O 0 0
DB 00IHOBOHO 0 O070HO 0 OICHO O 00CHO )
DBO (00CHO 0 ,038HO0 .0OIHOEOHO 0 0 0
DBO (030HO OICH.031H.OCOH,007H0BTH,0 03FH.OFFH.OFOH ;*
DB 00!H.OFEH,0 00EH.031H.0COH 018H,030H,060H0° 0 0
DB O ,030H0 0 (030HO OIFHOFFHOEOHO .030HO :+
DBO ,030HO 0 030HO 0 0 0 0 0 0
DBO 0 0 0 0 0 0 00 0 0 0
DB 00IHOFSH,0 00IHOFBH.O 0 ,038HO 0 ,0COHO
DBO 0 O 0 0 0 0 O 0 OIFHOFFHOEOH :-
DBO 0 0 0 0 D00 00000
DBO 0 0 0 0 0 000000 :
DBO 0 .0 (OOIHOFBHO .0OIHOFEHO 0 0 0
DBO ,003HO 0 (0EHO .0 038HO O OEOHO
DB 003H0BOHO 00EHO 0 038HO 0 0 0 0
DB 001H.OFEH.0 ,00EH.001H.080HOIBHO .060HOISHO 060H 0
DB Ot8HO .060HOICH.O OEOH,007TH.OFFH.080HO 0 0
DBO ,030HO 003HOFOHO 0 030HO 0 L030HO :I
DBO 030HO 0 (030HO OO3HOFFHO 0 0 0
DB 003H,0FEH.0 0ICH,001HOCOHOICH00IHOCOH.0 (03FHO =2
DB 003H,0COH.0 0I!CH.0 ,060H.01FH.OFFH.OEOHO 0 0
DB 00THOFEH.0 OICH00IHOCOHO 0 (OCOHO OFFH.OS0H :3
DBO 0 .OCOH.QICHO0IH.OCOHO0THOFFHO 0 0 0
DBO ,00FHO 0 03BHO .0 OE3HO .003HO8IHO 14
DB 00EH,003H0 DIFH.OFFHOEOHO (003HO 0 0 0
DB 007H.OFFH,0COH.006H,0 0 ,(006HO7EH.0 ,007H.081H.0COH =5
DBO 0 (060HOOCHO OEOH.007THOFFH.OS0HO 0 0
DB O ,07FH,080H.003HO81H.OEOH,00EH.0 0 00DH.OFFH.080H 5
DB 0OFH,0 ,0EOH.00EHO .060H.003HOFFH.OCOHO 0 0

DB 00FH.0FFH.0COH,00CH.001H.,0C0H,0 ,007H0 0 OICHO 7



DBO 030HO O 060HO 0 ,060HO 0 0 0

DB 001H.OFEHO 00EH,001H,0COH,00CH,0 ,0COH.007H,0FFH,080H :8
DB 00EH,001H,0COH.00CH,0 OCOH.OOTHOFFHO 0 0 0

DB 003HOFFHO ,01CH.001H.080H,018H0 ,0COH.01CH.003H,0COH 39
DB 003H,OFCH,OCOH0 .0 08CHOOTHOFFHO 0 0 0

DBO 0 0 0 OFOHO 0 OFOHO 0 0 0 =

DBO 0 0 0 QOFOHO 0 OFHO O 0 0

DB 00IH.OFBHO0 L001HOFSHO 0 0 0 00IHOFBHO 3

DB 00IHOFBHO 0 (038HO 0 O0COHO 0 O 0

DBO (00IHOBOHO OIEHO (OOIHOEOHO OIEHO 0 i<

DB QOTHOSOHO 0 O78HO 0 007HOBOHO O 0

DBO 0 0 0 O O OIFHOFFHOEOHO 0 0 =

DB OIFHOFFHOEOHO 0 0 0 0 0 0 0 0

DB OOGHO O QOIHOEOHO 0 OIEHO 0 ,O0IH.OEOH :>

DBO O07THOSOHO (078HO QOOTHOSOHO 0 0 0

DB 003HOFFH0 (0EHO OEOHOOEHO ,060HO .007H,080H ;?
DBO 038HO 0 0 0 0 078HO 0 078HO

DBO 0 0 0 0 0 00000 0 @

DBO 0 0 0 0 0000000

DBO (030HO 0 OFCHO (OOIHOCEHO Q03HOSTHO A

DB 007H,0FFH,080H,00EH,001H 0COH 03FH.003H.OFOHO0 0 0

DB OIFH,0FFH.0 ,006H.001H.0COH,006H.0 ,0COH.007H,0FFH.080H :B
DB 006H.0 OEOH.006HO 060H.OLFHOFFH.OCOHO 0 0

DB 001H 0FEH 060H.007H.001H OEOHO18H,0 060HOISHO 0 C
DBOISHO 0 OICHO OEOH.00THOFFHOSOHO 0 0

DB 00FH.OFFH,0 ,003H,001H.0C0H,003H.0 ,060H.003H.0 060H :D
DB 003HO (06OH.003HO OEOH.00FH,OFFH.OBOHO 0 0

DB OLFH.OFFH OEOH.006H0 ,060H,006H.006H0 OOTHOFEHO :E
DB 00GH.006H.0 00GHO 060H DIFH.OFFH.OEOHO 0 0

DB 01FH.OFFH 0EOH.006H0 ,060H.006H.006H0 00THOFEHO :F
DB 006H.006H.0 006HO .0 OIFHOBOHO 0 0 0

DB 001H,0FEH 060H 00EH,001H,0EOH.O18H.0 ,060H.048H,00FH 0EOH :G
DB 018H,0 060H.OICHO 060HQOTHOFFHOEOHO 0 0

DB 03FH,003H,0FOH,00CH.0 ,0COH.00CH,0 ,0COH.00FH,0FFH,0C0H ;H
DB 0OCHO OCOHOOCHO (OCOHO3FH.003HOFOHO 0 0

DBO OFCHO 0 (030HO 0 (030HO 0 030HO I

DBO ,030HO 0 030HO 0 OFCHO 0 0 0

DB O ,00FHOCOHO (003HO 0 003HO 0 003HO

DB 03FH,003HO ,00CH,003HO QOTHOFEHO 0 0 0

DB 01FH,083H,0F0H.006H.003H 080H.006H.00EH.0 006H.078HO K
DB 00TH.OCEH.0 ,006H.003H.080H.01FH 083HOFOHO 0 0

DB 007H.OE0H.0 O0IH.0B0H0 OOIH.OS80HO 00IH.O80HO L
DB 001H,080H.0 ,001H.080H,060H.00TH.OFFH.OEOHO 0 0
DB.O3CH.0 .OFOH,01EH.001H 0EOH,01BH 087H,060H,019H,0CEH 060H :M
DB 018H,0FCH,060H,018H 030H 060H 03FH,003H.0FOHO 0 0

DB 03CH,003H.0FOH.00FH.0 .0COH.00DH.0COH 0COH.00CH,070H.0COH :N
DB 0OCH 01CH,0COH 00CH 007H 0COH 03FH,001HOFOHO 0 0

DB 00IH.OFEH.0 ,007H.001H.OCOHOICH.0 060HOI8HO 060H :O0
DB 018H.0 060H.01CHO .OEOH.00’7H.OFF}i.080H.O o0 0

DB OIFH/0FEH.0 006H,.001H,0C0H.006H.0 OCOH.006H,001H.OCOH :P
DB 00THOFEHO ,006HO0 0 OIFHOSOHO 0 0 0

DB 00IH.OFEH.0 .006H.001H.OCOH.018HO 060H.018HO 060H :Q
DB 018H,030H,060H.01CH,00FH OEOH.00TH.OFFH 0EOHO 0 030H
DB OIFH.OFFH.0 .006H.001H.0COH.006H.0 ,0COH.007H.OFFH.0808 :R
DB 006H.OICHO 006H007THO OIFH.08IHOFOHO 0 0

DB 003HOFCHO OICHO03H.OS0HOICHO 0 OO0THOFOHO :S
DB O .OIFHO 0I8HO0IHO8OHOIFHOFFHO 0 0 0

w



DB O{FH,OFFH,0EOH,018H,030H060H,0 ,030H0 0 030HO ;T
DBO 030HO 0 ,030HO 0 OFCHO 0 0 0

DB 03FH.001H,0FOH,00CH,0 ,060H,00CH0 ,060H.00CH.0 ,060H ;U
DB 00CH,0 .060H,00EH,0 ,0E0H,003H,0FFH.080HO 0 0

DB 03FH,003H,0FOH,00CH,0 .0COH,006H,001H.,080H,003H,003H0 :V
DB 001H,086H0 0 LOCCHO 0 078HO 0 0 0

DB 03CHO ,0F0H,018H0 060H,018H,030H,060H,00CH,078H,0COH ;W
DB 00FH,0CFH,0COH.007H,087H.080H,003H,003H0 0 0 0

DB 01FH.083H.0FOH.006H,001H.OCOH,001H,087H,0 0 07CHO X
DB O ,0EEHO ,003H,083H,080H,01FH,003HOFOHO 0 0

DB 01FH,083H,0FOH,007H,001H,0OCOH.001H,0CTH,0 0 (07CHO :Y
DBO ,030H0 0 ,L030HO 0 OFCHO 0 0 0

DB 00FH,0FFH,0COH,00CH, 003H.080H.0 ,00EH0 .0 038HO :Z
DB O ,0EOCHO ,003H,080H,0COH,CO0FHOFFHOCOHO 0 0

DB 007TH,OFEHO ,006H,0 0 006HO ,0 L006HO 0 f

DB 0O6H,0 0 ,006HO0 0 ,07THOFEHO 0 0 0

DBO 0 0 0 0 0 0 D0 0 0 0 0 N

DBo 0 0O O O 0 0 0 0 0 00

D8 001H,0FFH,080H.0 ,001H,080H0 ,001H.080H,0 ,001H.080H ;]
DB O ,001H,080H0 .001H,080H,001H OFFH,080H0 0 0

pBo 0 0 0 0 0 0 0 0 000 A

DBO O 00 00090000

DBO 0 0 0 0 0 0 0 0 0 0 0

pDso 0 0 0 0 0 O 0 0000

DBo 0 0 0 0 0 00 000 0 ¢

pBo 0o 0 0 0 0 00 0000

DBo 0 0 0 0 0 ,003HOFCHO OICHOO3HO :a

DB 003HOFFHO OICHO003HO O0FHOFFHOEOHO 0 0
DB OOFH.OCOH0 (006HO 0 .006HOTEH.O .00THO8IH,0COH :b
DB 00GH,0 060H.006H.0 ,0EOH.00FH.0FFH,080H0 0 .0

DBO 0 0 0 0 0 0 OFFHO 007THO OCOM i

DB OOCHO 0 O00EHO O O03HOFFHOCOHO 0 0

DBO 003HOFOHO 0 (OCOHO OFCH.OCOH.007H,003H,0COH :d
DB 00CH0 O0COH.00CH,0 ,0COH,003HOFFHOFOHO 0 0
DBO 0 0 0 0 O OOSHOFEHO ,0ICH.001H.O080H :e

DB O1FH,0FFH.OEOHOICHO 0 007HOFFH080HO 0 0

DBO 03FH0 .00IH.0COH.OEOH.001H.080H.00H.01FHOFEHO  :f
DB 00LH080H0 001H,080H0 OOTHOEOHO O 0 0

DBO 0 020H007H,0FFH.OCOH.00CHO 0COH.00FH,OFFH.0COH :g
DB 001H,0COH.G ,003H.0FFH.0COH.01CH,001H 0COH,003H.OFFH.0
DB OIFH.080H0 006HO 0 006H.03FH.0 007H.0COH.OEQOH th
DB 006HO 060H.006H,0 060H.OIFH.OBIHOFOHO O 0

DBQ O03CHO 0 03CHO 0 OFCHO 0 Q0CHO ;i

DBO ,00CHO 0 ,00CHO 0 O03FHO 0 0 0

DBO (007HOBOHO ,007H,030H.O OIFH.080HO 00iH.080H i
DB O ,00VH,080H,003H,001H.080H,003H.003H.080H,0 .OFCH.O

DB OIFH080HO0 (006HO 0 .006H.00FH,0COH.006HOIEHO ik
DB 007HOEOH.0 00GHOICHO OIFH.O07THOEOHO 0 0

DB ODIHOFSHO 0 O0I8HO O J0I8HO 0 OI8HO I

DBO OIBHO 0 OI8HO O OFFHO 0 0 0

DBO 0 0 0 0 O 033H.OCFH.OCOH.0!CH.030H.OT0H :m
DB 018H,030H,030H,018H.030H 030H,03CH.078HOT0HO 0 0
DBO 0 0 0 0 0 (O3BHOFFHO 0OFHO .0EOH:n

DB 006HO ,060H.006H.0 .OGOH.OIFH.OSIHOFOHO 0 0

DBO 0 0 0 0 0 0 OFFHO 007HO00IHOCOH io

DB OISHO O30HOICHO O70H.007HOFFH.080HO 0 0

DBO 0 0 .00FH.03FH.O 003H.0COH.OCOH.003HO .06OH :p



DB 003HO0 O0EOH,003H.OFFH.0COH.003H0 0 00FH.OCOHO
DBO 0 0 0 OFCHOFOH,007H,003H.0COH00CHO OCOH iq
DB 00CH,0 ,0COH.003H.OFFH.OCOHO 0 ,0COHO ,003H.OFOH
DBO 0 0 0 0 0 O00FHOIFHO ,003H.OEIH.OCOH ir
DB 003HO 0COHO03HO 0 ,00FHOCOHO 0 0 0

DBo 0 0 0 0 0 ,00IHOFEHQ .006H.001H.030H :s

DB 003HOFEH0 0 ,001H.0COH,00FH.OFFH.OCOHO 0 0

DB OO3HO 0 003HO 0 ,03FHOFOHO L003HO 0 it

DB 003HO 0 ,003H,001H080H.00IHOFFHO 0 0 0

DBOo 0 0 0 0 0 ,03CH.007HOEOH,00CH,00{H,080H ;u
DB 00CH,001H,080H,00CH,001 H,080H,007H.OFFH,OFOHO 0 0
DBO 0 0 0 0 O ,03FH,003H0FOH,00EH,001H.0COH ;v
DB 003H,006H0 .00JHODCHO 0 070HO 0 0 0

DBO 0 0 0 0 0 .038H.078H.070H,038H.078H,070H ;w
DB 01CH.0FCH 0ECH 00FH OCFH.,0COH.007H,087H,080H0 0 .0
DBO 0 0 0 0 0 ,03FH.O0FH.OCOH.00FH.0OFHO ;x
DB 00IHOF8HO ,003H,09CHO (03FHO00THOEOHO 0 0
DBO 0 0 ,03FH,003H,OFOH,00EH.001H.0COH.003H,083HO0 :y
DBO ,0EEHO 0 .018H0 ,038H,070H.0 ,0FH.0COH0

pso 0 0 0 0 0 ,00FH,0FFH,0COH,00CH,007H;080H ;z
DB O ,038H,0 ,00tHO0COHO 00FHOFFHOCOHO 0 0

DBO 03FHO ,00i{HOCOHO ,00IHQEOHO ,00FHOCOHO :f
DBO (QOEOHO J00IHOBOHO 0 OFFHO 0 0 0

DBO (060HO 0 J060HO 0 060HO 0 0 0

DBO ,060H0 0 ,060HO 0 ,060H0 0 0 0

DB OIFH.OCOHO 0 03840 0 078H0 .0 Q3FHO )
DBO ,070HO0 0 (0O0CHO OIFHOFOHO 0 0 0

DBO 0 0
pso 0 0 |
DBO 0 0

-~

S0 000 0 0 -
0 00 00
0 0 |

o
o o ©
o ®
o ®

o ©°

DBOo 0 O

©
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°

0 0 |

sunder this line is ENGFONT2 : (FONT 16X8,16X16)

DB O

©

0 00

©

0 0 0 0 0 space
DB O
DB O
DB O
DB O
DBO OFOHO 0 LOFOHO 0 LOFOHO 0 JOFOHO
DB O OFOHO 0 ,060HO 0 060HO 0 O 0

DBO 0 0 O ,L060HO 0 Q60HO O 0 0

pDso o0 0 0 0 0 ,006HO06HO ,O0FHOOFHO "
DB 00FH,00FH.0 .Q0FH.00FH,0 ,006H.,006H0 ,006H.006H.0
DBO 0 0 0 0 0000 0 00

pBo 0 0 0 0 0 00 0 000

°
©

0 0 0

o

0
0 0 0
o0 0 0 0 0
0 0 0

® ©
=}

0 0 0

0 900

0 0 0 0 0 0
g 00

©

0 0 060HO 0 OFOHO !

DBO 0 0 0 0 0 ,003HOOCHO .003H,00CHO #

DB 003H,00CHO0 ,003H,00CH,0 03FH.0FFH.0COH.003H.00CH.0
DB 003HOOCHO 003H00CH.O 003H.O0CH.O0 ,03FH.OFFH.0COH
DB 003H,00CH0 ,003H00CH.O ,003HOOCHO 0 0O 0

DBO 0 0 0 0 0 L00IHO098HO ,L00IHO98HO S

DB 007H.OFEH.0 ,019H.099H,080H.019H.098H.0 .019H.098H,0

DB 00TH,OFEH.0 ,001H.099H.080H.001 H.099H.080H.01 9H,099H.080H
DB 00THOFEH0 ,00IH,098H0 00IHO098HO 0 0 O

DBO 0 0 0 0 0 ,00FHO0IHOSOH.O00DHO83HO %
DB 0ODH,086H.0 ,00DH.08CH0 ,00FH,0I8HO ,0 .030HO
DBO .060HO 0 ,0COHO ,L001H.OBFH.O .003H.019H,080H
DB 006H,019H.080H,00CH,019H.080H.018HO00FHO 0 0 0



DBO 0 0 0 0 0 ,007THOEOHO ,0CHOI8HO :&
DB 018H018H0 ,018HO(8H,0 ,018H018HO ,006H.030H.0
DB 003H,060H,060H,007H 080H.0COH 018H,061 H.080H,030H.01 BH.0
DB 030H,00FH.0 018H0IEH.0 ,007HOEIHO80HO 0 0
pBO 0 0 0 0 0 O0IHO80HO 003HOCOHO
DB 003H,0COH.0 003H,0COH,0 .00tH.080HO ,001H,080H.0
pBo 0 0 0 0 0 0 0 00 0 0

pBO O 0 0 0 0 0 0 00 00

DBO 0 0 0 0 0 0 OI18HO O ,060HO
DBO ,0COHO .(001HO8CHO ,003HO 0 ,003HO O

DB 003HO0 .0 ,003HO 0 ,003HO 0 ,001H.080H.0
DBO ,L0COHO 0 060HO 0 0I18H0 0 0 O

DBO 0 0 0 0 0 003HO 0 0 ,0C0HO )
DB O 060HO 0 030HO0 0 0I8HO 0 (OIBHO

DBO 018H0 0 0i8HO 0 0I8HO 0 .030HO

DBO ,060HO0 0 OCOHO Q003HO 0 O 0 0

DBO 0 06 0 0 0 0 ,060H0 ,030HO61H080H ;*
DB 018H,063H,0 .00CH.066H,0 003HO6CHO 0 OFOH0
DB 07FH,0FFH,0EOH,0 OFOH0 ,003H.06CHO ,00CH.063HO
DB 018H,061H,080H,030H.060H,0COH0 ,060H0 0 0 0
DBO 0 0 0 0 0 0 0 0 0 060HO +
DBO 060HO 0 060HO 0 ,060HO0 0 .060HO

DB O3FH,OFFHOCOH,0 060HO 0 ,060HO0 0 060HO
DBO 060HO 0 060HO 0 0 O 0 0 0

DBO 0 0O 0 0 0 0 0 0 0 0 0

DBO O 0 O 0 0 0 0 0 0 00

DBO 0O ,0 00IHOEOHO ,003H.OFOH.0 ,003H.0BOH.0
DB 00IH,0BOH.0 0 030HO 0 ,060H0 ,001H.080H.O
DBO 0O 0 0 0 0 0 0 0 0 0 0

pDBo 0 0 0 0 0 0 0 0 000

DB 03FHOFFHOCOHO 0 0 0 0 0 0 0 0

pDBo 0 0 0 O 0 0 0 0 0 00

pDBO 0 0 0 0 0 L0 0 0 0 0 0

pDBO 0 0 0 0 0 0 0 0 0 00

DBO O 0O O 0 0 0O 0 O 0 OFOHO

DB 00tH,0F8HO (00tHOFSHO 0 (OFOHO 0 0 0
DBO 0 O 0 0 O 0 001HO80HO ,003HO
DBO 006HO 0 ,L00CHO 0 01840 0 ,030HO

DBO J060HO0 .0 OCOHO .00IHOS0HO ,003HO 0
DBOOGHO 0 ,L00CHO 0 OI8HO 0 0 0 0

DBO 0 0 0 0 0 Q03HOFCHO ,(00CHOO3HO 0
DB 018H,001H,080H,030H0 ,0COH,030H.0 0COH.030H0 ,0COH
DB 030H0 ,0COH,030HO ,0COH,030H0 ,OCOHO30H0 0COH
DB 018H,001H,080H,00CH.003H0 003HOFCHO 0 0 0
DBO O 0 0O 0 0 0 030HO 0 OFHO ;!
DB 003HOFOHO 0 ,030HO 0 030HO .0 ,030HO
DBO 030HO 0 030HO 0 (030HO 0 030HO

DBO 030HO .0 030HO (OO03HOFFHO 0 0 0

DBO O 0 0 0 0 L007THOFCHO ,0CHOQ03HO 2
DB 018H,001H,080H.018H.001H.080H0 .003HO0 .0 .006H.0
DB 0O ,078HO0 001HO80HO .006HO 0 J018HO0 0

DB 030H,0 .0COH,030H.0 OCOH,03FHOFFH.OCOHO 0 0
pBO 0 O 0O O O ,0THOFEHO 018H003HO 3
DB 030H,001H,080H.030H.001H.080H0 001H.080HO0 ,003HO
DB OOIHOFEHO 0 003HO 0 001H.O80H.030H.001H.080H
DB 030H,001H.080H.018H,003H0 ,007THOFEHO 0 0 0
DBO 0 0 0 0 O 0 J0IEHO 0 036HO 4



DBO (066H0 0 .OC6HO .00IH086HO ,003H.006H.0

DB 006H,006H,0 ,00CH,006H,0 018H,006H.0 03FH,0FFH,0C0H
DBO J006HO 0 ,006H0 0 006HO 0 0 0

DBO 0 6 0 0 0 00FHOFFHOS0HOOCHO 0 ;S
DB 0OCHO 0 .00CHO 0 ,00CHOFCHO ,00FH.003H.0

DB 00CH,001H.080H0 0 ,0COHO 0 ,0COHO 0 ,0COH
DB 018H,001H,080H,00CH,003H,0 ,003HOFCHO 0 0 0
DBO 0 0 0 O 0 0 OFFHO ,003H,003H.OCOH ;6
DB 0O6HO 0 00CHO 0 OI18HO0 0 0I8HOFCHO

DB 01BH,003H0 .01EH,001H.080HOI8H0 ,0COH,018H0 ,0COH
DB 0OCH,0 ,0COH.006H,001H080H,003HOFEHO 0 0 0
DBO 0 0 0 0 0 .O3FHOFFH080H.030H.001H.080H :7
DB 030H003H0 0 ,006HO0 ,0 ,00CHO .0 J0I8HO

DBO ,030HO 0 060HO .0 ,060HO0 0 ,0COHO

DBO ,OCOHO 0 QOCOHO 0 WOCOHO 0 0 0

DBO 0 0 0 0 0 O003HOFCHO ,0CHO03HO 8
DB 018H,001H,080H.018H,001H,080H.018H,001H.080H,00CH.003H.0
DB 003H,0FCH.,0 ,00CH,003H.0 ,0(8H,00{H,080H.018H,001H,080H
DB 018H.00tH.080H.00CH,003H0 003HOFCHO 0 0 0
DBO 0 O 0 0 0 ,007HOFEHO ,018H003HO ;9
DB 030H,001H,080H,030H,0 ,0COH,030H0 ,0COH,030H,0 0COH
DB 018H,003H,0COH.00TH.,0FEH,0COH0 0 ,0COHO 0 ,0COH
DB 0 ,001H.080H.030H,003H0 00FHOFCHO 0 0 0

DBO 0 0 O 0 0 0 0 0000 =

DBO 0 0 ,001HOEOHO ,003HOFOHO .003H.OFOHO

DB 0OIHOEOHO 0 0 0 0 0 0 ,00/HOECHO

DB 003H,0FOH.0 ,003H,0FOH.0 00IHOECHO 0 0 0

DBO 0 O O 0 0 00IHOFOHO ,003HOFOHO

DB 003HO0FOHO 00IHOEOHO 0 0 0 0 0 0

DB O0IH,0EOH,0 ,003H.,0FOH.0 ,003H,0FOH.0 . 001H,0BOH.0
DBO 030HO 0 060HO .00IHO80HO 0 0 0

pBo 0 0 0 0 0 0 0 OCOHO 003HO i<

DBO ,00CHO 0 030H0 0 .0COHO ,003HO O
DBOOCHO 0 ,003H0 0 0 ,0COHO 0 .030HO

DBO 00CHO 0 (003HO 0 0 OCOHO 0 0

DBO 06 0 0 0 0 0 0 0 0 0 0 =

DBO 0 0 O3FHOFFHOFOHO 0 0 0 0 0

DBO 0 0 ,03FHOFFHOFOHO 0 0 0 0 0

pBO O 06 0 0 0 0 0 0 0 00

DBO 0 0 0 0 0 0CHO O ,00HO 0 3>
DBQ ,0COHO 0 ,030H0 0 00CHO 0 ,003HO
DBO ,0 0COHO ,L003H0 .0 ,00CHO 0 ,030HO
DBO 0COHO ,003H0 0 ,00CHO 0 0 0 0
bso 0 0 0O 0 0 007HOFEHO .00CH,00{HOB80H ;?
DB 018H0 ,0COHOIZHO ,OCOH,00CHO .0COHO ,003H0
DBO 00CHO 0 030HO .0 O060HO 0 0 0

DBO 0 0 0 OFOHO 0 LOFOHO 0O 0 0

DBO 0 0 0 0 0 0 0 0 0 0 0 @
DBO 0 O 0 0 0 0 0 0 0 0 0

bBO 0 0 0 0 0 0 0 0 0 00

DBO 0 0 O 0 O 0 0 0 0 0 0

DBO 0 0 0 0 0 0 060HO 0 .OFOHO A

DB 001H,098H,0 001H,098H.0 .003H.00CH.0 .003H.00CH.0
DB 006H,006H0 006H.006H.0 00FH.OFFH,0 .,00CH,003H.0
DB 018H,001H,080H,018H,001H,080H,07EH.007H.OEOHO 0 0
DBO 0 0 0 0 0 0FHOFEHO ,00CHO003HO ;B
DB 00CH.001 H,080H,.00CH,001H.080H.00CH,00{ H,080H.00CH,003H.0



DB 0OFHOFEH.0 .00CH,001H.080H.00CHO .060H.00CHO 060H
DB 00CH,0 .060H.00CH.001H,080H,03FH.OFEHO 0 0 0

DBO O 0 O 0 0 .003H0FCH,0COH.00CH003H,0C0H ;C
DB OISHO OCOHO30HO OCOHO3OHO 0 030HO 0
DBOOHO 0 030HO O .030HO 0 030HO .OCOH

DB 018H.001H,080H.00CH,003H0 ,003HOFCHO 0 0 0

DBO 0 0 O 0 .0 003HOFCHO0COH.00CH.003H.0COH D
DB 018HO OCOMO30HO .OCOHO3CHO 0 030HO 0
DBO3OHO 0 (030HO 0 030HO 0 030HO OCOH

DB 018H,001H.080H.00CH 003H0 003HOFCHO 0 0 0

DBO 0 0 0 0 0 03FHOFFHOCOHOOCHO 0COH :E

DB 00CH0 OCOH00CHO 0 .00CHOOCHSO ,00CH.00CH.0

DB 00FH.OFCHO 00CHOOCHO (00CH.0O0CHO 00CHO .0

DB 0OCHO OCOH.00CHO OCOH.O3FHOFFHOCOHO 0 0

DBO 0 0 0 0 0 .03FHOFFH.0COH.00CHO .OCOH :F

DB OOCHO ,0COHOOCHO 0 ,00CHO0CHO 00CH.00CH.D

DB 00FH.OFCHO .00CH.00CH.0 .00CH.0O0CHO (00CHO 0
DBOOCHO 0 ,00CHO 0 ,03FHO 0 0 0 0

DBO 0 0 0 0 0 .003HOFCHOCOH.00CH.003H.0COH |G
DB 0iSHO OCOHO30HO OCOHOIOHS 0 (030HO 0

DB 030H.0iFH.OCOH.030H0 0COH.030H.0  .0COH.030H.0 ,0COH
DB OIBH,0 ,0COH,00CH,003H,0C0H 003H.0FCH.0COHO 0 .0

DBO 0 0 0 0 0 03FHOO3HOFOHOOCHO OCOH :H

DB 00CHO .OCOH.0OCH.0 ,0COH.00CH.0 (COH.00CHO .OCOH
DB 00FH.OFFH.OCOH.00CH0 ,0COH.00CHO OCOH.OOCHO (OCOH  *
DB 00CHO .OCOH.00CHO .OCOH.03FH.003HOFOHO 0 0

DBO O 0 0 0 0 0 OFCHO 0 (030HO ;I

DBO 030HO 0 030HO 0 (030HO 0 .030HO

DBO (030HO 0 030HO 0 (030HO 0 .030HO

DBO 030HO 0 030HO O OFCHO 0 0 0

DBO 0 0 0 0 O 0 OIFHOBOHO 006HO o

DBO 006HO 0 .06HO O 006HO O 0O06HO

DBO 006HO 0 .00GHO O7EH.O06HO .O18H.O06H.O

DB 018H,006H0 00CH.00CH,0 003HOFOHO 0 0 0

DBO 0 0 0 0 0 03FHO0THOEOHOOCHOO3HO K

DB 00CH,006H.0 .00CH.00CH.0 ,00CH.018H.0 ,00CH.030H.0

DB C0CH,0FOH0 .00DH.098H0 ,00FH.00CH.0 ,00CH.006H.0

DB 00CH.003HO 00CH.001H,080H,03FH,007H.OECHO 0 0

DBO 0 0 0 0 0 OOFHOCOHO 003HO O L
DBOO3HO 0 Q03HO 0 003HO 0 003HO 0

DBOO3HO 0 003HO 0 003HO O 003HO O

DB 003HO OCOH.003H0 OCOH.00FHOFFHOCOHO 0 .0

DBO 0 0 0 0 .0 .O78H.001H.OEOH.03CH.003H.OCOH M

DB 03CH.003H.0C0H,036H,006H OCOH,033H,006H.0C0H 033H,00CH 0COH
DB 0315.098H.0C0H.03 1 H.098H,0C0H,030H,0FOH.0COH 030H, 0604, 0CDH
DB 030H.060H.0COH.030H0 .OCOH.O7EH.00TH.OEOHO 0 0

DBO 0 O 0 0 .0 .078H.007H.0EOH.OICH.001H.080H N

DB 01EH,001H.080H.01 BH,001H.080H 019H,081H.080H.018H.0C1 H.080H
DB 018H,061H,080H.018H.031H 080H 018H,019H.080H.018H.00DH 0804
DB 018H,007H,080H,018H 003H.080H,07EH.,001HOEOHO 0 0

DBO 0 0 0 O 0 0O3HOFCHO O00CHO03HO 0

DB 018H,001H,080H.030H0 OCOH.030H.0 ,0COH.Q30HO0 .0COH
DB 030H.O .OCOHOIOHO OCOHO30HO OCOH.O30HO OCOH

DB 018H,001H.080H.00CH.003H0 003HOFCHO 0 0 0

DBO 0 0 0 0 0 OIFHOFCHO OOCHOOIHO P

DB 00CH,001H,080H,00CH,001H.080H .00CH.001 H.080H,00CH.00 1H.080H
DB 00CH.003H.0 0OFH.OFCHO Q0O0CHO 0 .00CHO 0



DBOOCHO 0 00CHO 0 O3FHO 0 0 0 0

DpBO 0 0 0 0 0 O003HOFCHO ,00CHO03HO :Q
DB 018H,001H.080H,030H.0 OCOH.030H,0 ,0COH,030H0 .OCOH
DB 030H0 ,0COH,030H.0 ,0COH,030H,060H.0COH.030H.018H,0COH
DB 018H.007H,080H.00CH,003H0 ,003HOFCH,OCOH.0 0 060H
peo 0 0 0 0 0 OIFHOFCHO ,00CHO0IHO R
DB 00CH.001H,080H,00CH 001H,080H,00CH.00{ H,080H.00CH,003H.0
DB 00FH,0FCH.0 .00CH.030H0 ,0CH.0!8H,0 ,00CH,00CH0
DB O0CH,006H0 ,00CH,003H,0 ,03FH.007THO0EOHO 0 0
DBO 0 0 0 O .0 ,007THOFS8HO OI8H006HO ;S

DB 030H.003HO0 ,030HO0 0 018HO0 0 ,00FHO 0

DB O0tHOEOH0 0 03CHO 0 .006HO 0 ,003HO

DB 030H,003H,0 ,018H,006H0 007THOF8HO 0 0 0

DBO 0 0 0 0 0 .03FHOFFH,0COH.030H,030H0COH ;T
DB 030H,030H,0COH,0 ,030HO0 ,0 ,030HO .0 ,030H0

DBO 030HO ,0 .030HO 0 030HO0 0 ,030HO

DBO ,030HO 0 030HO ,00IHOF8HO 0 0 0

Dso 0 0 0 0 0 O/EHO03HOEOH018HO ,COH ;U
DB 01840 OCOH.OI8H0 ,CCHO018H.0 ,0COH,018H0 ,0COH
DB 018H,0 ,0COH,018H,0 ,0COH0I18H,0 OCOH,018H0 ,0COH
D8 00CH.001H.080H,006H,003H,0 ,003HOFCHS 0 0 0
DBO 0 0 0 0 O (O7EHO007TH,0EOH.0I8H.001H,080H ;V
DB 018H.001H.080H,00CH,003H.0 ,00CH,003H,0 ,006H,006H,0
DB 006H,006H,0 ,003HO00CHO ,003H00CH0 ,001H,098H.0
DB 00{H,098HO 0 OFOHO 0 060HO 0 0 0

DBO 0 0 0O 0 0 ,078H00IHOEOH030HO 0COH ;W
DB 030H,0 ,0COH,030H.060H,0COH,030H ,060H.0C0H 0 18H,0F 1 H.080H
DB 018H,0F 1 H,080H,019H,099H,080H,00FH.00FH.0  ,00FH.00FH,0
DB 006H,006H.0 ,006H,006H0 ,006H006HO 0 0 0

0BO 0 0 0 0 .0 .03FH.007H.OEOH.00CH,001H.080H :X
DB 006H.003H,0 ,003H.006H0 ,001HO8CHO 0 .D8HOQ
DBO (078H0 0 .0DBHO 00IHOS8CH.O ,003H.O0GH.O

DB 006H,003H0 ,00CH,001H080H,03EH.007THOEQHO 0 0
pBo 0 0 0 0 0 ,03FH,007H,0EOH,00CH,001H,080H ;Y
DB 006H,003H,0 ,003H,006H0 001H,08CHO 0 0D8HO
DBO 060HO 0 060HO 0 060HO 0 060HO

DB O ,060HO 0 ,060HO0 ,L0IHOFBHO 0 0 0

DBO 0O O 0 0 O OIFHOFFHOS0H0ISH.003HO Z
DB 018H006HO 0 L0O0CHO 0O (0I8H0 0 ,030HO

DBO ,060HO ,0 Q0COHO ,001H.080HO .003HO 0

DB 006H.001H,080H,00CH,001H,080H,01 FH,OFFH,080H0 0 0
DBO 0 0 0 0 0 J00FHOFCHO 00CHO 0

DB 00OCHO 0 ,L00CHO 0 ,00CHO ,0 ,00CHO 0
DB OOCHO 0 ,00CHO 0 ,00CHO 0 ,00CHO 0
DB OOCHO 0 ,00CHO 0 QOFHOFCHO 0 0 0
DB0 0 0 0 0 0 0 0 0 0 0 0 AN
DBO 0 0 0 0 00000 000

DBO 0 0 0 0 0 0 0 0 0 0 O

pso 0o 0O 0 0O 0 0 0 0 0 0 0

DBO 0 0 0 0 0 003HOFFHO 0 0Q03HO ]

DBO ,003HO 0 003HO 0 .003HO 0 Q03HO
DBO ,003HO 0 003HO 0 ,003HO 0 ,003HO
DBO ,003HO 0 ,003HO ,L003HOFFHO 0 0 0

DBO 0 0 0 0 0 0 0 0 0 0 0 ¢

bDBO 0 0 0 0 0 0 0 0 0 0 O

DBO 0 0 0 0 0 0 0 0 0 00 -
pso 0 0 0 0 0 0O 0 0 0 00
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pgo 0 0 0 0 00 0 00 00
DBO 0 0 0 0 0 0 0 0 0 00
DBO 0 0 0 0 0 0 0 0 0 00
DBO 0 0 0 0 0 00 0,000
pBo 0 0 0 00 000000
DBO 0 0 O 0 0 0 0 0 0 090

DBO 0 0 0 0 00 0 0 0 00

DBo 0 0 0 0 0 0 0 0 0 00

DsBo 0 0 0 0 0 0 0 0 0 0 0 2

DB 00IH.OFEH,0 .006H.001H,080H.00CH,001H,080H0 .001H.080H

DB 00tH.0FFH,080H.006H,001 H,080H,00CH,001 H,080H.00CH 001 H.0BOH

DB OO3HOFFHOGOHO 0 0 0 0 0 0 0 0
DB 0OFH.OCOHO O03HO 0 O03HO © 0O3HO 0 b
DB 00IHO3FHO 003H.OCOH.OCOHOUSHO 060HO003HO 030H
DB 003H.O 030H.003HO 030HO03HO 060H.003H.OCOH.0COH
DBOOFHOIFHO 0 0 0 0 0 0 0 0 0

DBO 0 0 0 00 000000 s

DB 00IHOFEHO 006H,00(H080HQ00CHO 0 OISHO 0
DBOISHO 0 DISHO 0 OOCHO O 006H.001H.080H
DBOOIHOFEHO 0 0 0 0 0 0 0 0 0

DB O 0OFHOCOHO 003HO O Q03HO 0 OO03HO d
DB 003HOFIHO OOCHOOFHO OIS8H.O03HO O030H.003H0
DB 030H,003H0 030H.003HO 030H.003HO 00CH.00FHO
DB 0O3HOFIHOCOHO 0 0 0 0 0 0 0 0

DBO 0 0 0 00000000

D8O OFFHO Q03HO OCOH,006HO O6OMOOCHO O030H
DB 0OFH.OFFHOFDHOOCHO 0 006HO 0 ,003HO 060H
DBO OFFHOSOHO 0 0 0 0 0 0 0 0

DBO 0 0 0 O7EHO O00IHOBIH.OS0H.O03HO OCOH :f
DB 003HO OCOHOOSHO O CO3HO 0 O3FHOFCHO
DBOOSHO 0 OBHO 0 O003HO O 003HO O
DBOOFHOCOHO 0 0 0 0 0 0 0 0 O

DBO 0 .OEOHO 001H.0BOH.00FH.OFEHO0 0I8H.001H.080H :g
DB O18H.001H,080H.018H 001 H.080H.00FH.OFFH.0 001H,080H.0
DB 003HO .0 OOTHOFEHO O 001H,080H,030H.001H.080H
DB 018H.003H0 COTHOFEHO 0 0 0 0 O 0
DBOIFHO 0 00CHO 0 .00CHO 0 00CHO 0 h
DB 00CH,07EH.0 00DH.08{H.080H.00FH.0 0COH.00CH.0 0COH
DB 00CH0 ,0COH.00CH.0 OCOHOOCHO OCOH.00CH.0 ,OCOH
DB 03FH.003HOEOHO 0 0 0 0 0 0 0 0

DBO 0 0 0 OFOHO O OFOHO 0 0 O i

DB 003HOFOHO 0 030HO 0 030HO 0 .030HO

DBO OIHO 0 O030HO O 0IHO 0 O030HO

DBO OFCHO 0 0 0 0 0 0 0 0 0

DBO QOFHO O QOFHO 0 O 0 O O3FHO ;i

DBO O003HO O 003HO 0 Q03HO 0 003HO

DBO 0030 0 Q03HO .OOCHOUSHO 0OCH.03HO

DB 006H.006H0 001HOFSHO 0 O 0 0 0 0
DBOIFHO .0 O0OCHO 0 00CHO 0 00CHO 0 ik
DB 00CH.OIFH 0S0H00CHOOCH0 00CH.030H0 00CH.0COH.0
DB 0OFH.OCOHO0 0O0CHO6OHO OOCHOISHO 00CH.006H.O
DBOIEHOOFHOCOHO 0 0 0 0 0 0 0 O

DB 003HOFOHO 0 O030HO 0 O030HO O OOHO i
DBO 0IHO 0 Q03OHO O Q30HO 0 .030HO

DBO 030HO 0 030HO 0 OOHO 0 030HO
DBOOIHOFEHO 0 0 0 0 0 0 0 0 0

DBO 0 0 0 0 0 0000080 m
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DB 067H,09FH,080H,038H,060H.0COH,030H,060H 060H,030H,060H.060H
DB 030H.060H.060H,030H,060H,060H.030H,060H,060H,030H,060H,060H
DB O78H,OFOHOEOHO 0 0 0 0 0 0 0 0

DBO 0 0 O 0 0 0 0 0 OTIHOFEHO :n

DB 0{EH,001H.080H,00CHO OCOH.O00CH0 ,0COHOOCHO0 0COH
DB 00CHO OCOH.00CH0 ,0COHOOCHO 0COH.00CHO OCOH
DB 03FH.003HOEOHO 0 0 0 0 0 0 0 0

DBO O 0 0 00,000,000

DB 003H,0FCH,0 00CH,003H0 018H,001H,080H.030H,0 ,0COH
DB 030HO 0COH.030H.O0 .OCOH.030H.001H,080H.00CH.003H.0
DBOOHOFCHO 0 0 0 0 0 0 0 0 0

DBO 0 0 0O 0 0000000

DB 03CH,O0FCH0 ,00FH,003H0 ,00CH.001H.080H.00CH,0 0COH
DB 00CH.0 ,0COH.00CH.O 0COH,00CH,001H.080H.00FH,003H,0
DB 0OCHOFCHO 00CHO 0 00CHO 0 03FHO 0

DBO 0 0 0 0 0 000000 i

DB 003H.0F3H.0COH,00CH.00FH.0 .018H,00CH0 ,030H.003H.0
DB 030H,003H0 ,030H.003H.0 018H,003HO0 00CH.00FH.0

DB 003HOF3HO 0 (003HO 0 ,003HO 0 ,00FH.0COH
DBO 0 0 0 0 0 0 000 0 0 i

DB OIEH,03CHO ,006H,0C3H,0 ,007H,081H.080H,006H,001H,080H
DB OOSHO 0 (006HO 0 L006HO 0 006HO .0
DBOIFHO80HO 0 0 0 0 0 0 0 0 0

DBO 0 0 0 0 0 0 0 0 00 0

OB 003H,0FCH.0 ,00CH.003H,0 ,0COH,0 0 ,007H,080H.0
DBO OFCHO 0 003HO .0 .001H.080H.018H.001H,080H
DBOOTHOFEHO 0 0 0 0 0 0 0 0 0

DB OOSHO 0 ,006HO 0 006HO 0 O006HO 0 =

DB 006H0 0 OTFHOFORO O06HO 0 006HO 0

DB 006HO 0 006H.001H ,080H.006H.001H.080H,003H.003H,0
DBO OFCHO 0 0 0 0 0 0 0 0 0

DBO 0 0 0 0 0000 0 0 0

DB 078H.00FH.0COH.018H,003H,0 OI8H.003HO0 018H.003HO
DB 0ISH,003HO ,018H,003H.0 .OI8H.003H.0 00CH.00FH.020H
DB 003H,0FOHOCOHO 0 0 0 0 0 0 0 0

DBO 0 0 0 0 0 0 0 0 0 0 0 v

DB 03EH,003H,0EOH,018H.001H.080H,00CH.003H.0 ,006H.006H.0
DB 006H.006H0 ,003H.00CHO ,001H,098H0 0 QOFOHO
DBO 060HO 0 0 0 0 0 0 0 0 O

DBO 0 0 0 00000000 w

DB 070H.0FOH 0EOH,060H 060H.060H,030H. 0FOH,0COH,030H.0FOH.0COH
DB 019H.099H.080H,019H.099H 080H,00FH,00FH.0 ,00FH.00FH.0
DBOOGHOOSHO 0 0 0 0 0 0 0 0 0

DBO 0 0 0 0 0 000000 x

DB O1FH 083H.0FOH,006H0 OCOH,001H.083HO0 .0 ,0CCHO
DBO 078H0 0 ,O0CCHO .001HO083HO (006HO OCOH

DB OIFHOBIHOFOHO 0 0 0 0 0 0 0 0

DBO 0 0 0 0 0 000000 vy

DB 037H,007H,0E0H,018H.001H.080H.00CH.003H0 ,006H0 0
DB 003H.006H.0 ,001H098HO O ODSHO 0 .030HO

DBO ,030HO ,060HO60HO 030H.OCOHO OIFH.080H.0
DBO O 0 0 0 0 00 0000 z

DB 0IFH,0FFH.080H,018H,003H0 0 (00CHO 0 030HO
DBO ,060HO (00IHOS0HO ,003HO 0 .OOCH.0UH.080H
DB OIFHOFFHOS0HO 0 0 0 0 0 0 0 0

DBO 0 0 0 O O 0 (O7EHO O0IHOBOHO
DBOO3HO O ,003HO O 0 OCOHO ,001HO80HO
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DB OIEHO 0 001HOS0HO 0 LOCOHO .003HO 0
DB O0O3HO 0 001HO80HO 0 O7EHO 0 0 0
DBO 0 0 0 0 0 0 ,060H0 0 060HO
DBO ,060H0 .0 060HO 0 060HO 0 0 .0
DBO 0 0 0 050HO 0 060HO 0 ,060HO
DBO 060H0 0 ,060HO 0 060HO 0 0 0
DBO 0 0 O O 0 OIFHOBOHO 0 060HO ;)
DBO 030HO 0 030HO O LOCOHO 0 ,060HO
DB O OIEHD 0 060HO 0 0COHO 0 030H0
DB O 030HO 0 060HO0 OIFHOS0HO 0 0 0

DBo 0 o 0 00 0 00000 -
pso 0 0 0 0 0000 0 0 0

DBo 0 0O 0 0 0 0 000 00

pse 0 0 0 00 000 0 00

DBO 0 0O 0 0 0 90 0 0 0 0 0 de
DBO O 0 0 0O 0 0 0 0 0 0 0

DBO O 0O 0O 0 0 0 0 0 0 00

DBO 0O 0O O 0 0 0 0 0 0 0 0

sunder this line is THAIFONT! size 8X8 8X16
DBO 0 0 0 0 0 0 0 0 0 0 0 :spuce
Do 0 0 0 0 0O O OO0 0 00
DB 03H OFEHO 01CH,001H.0COH.007H,080H,0C0H,00CH,0 ,0CCH ;i
DB 00CH.0 .0COH.00CH,0 ,0COH.00CHO ,0COHO 0 .0
DB 007H,0E0H.0COH.00FH.098H ,0COH,00FH.098H,0C0H.0  ,070H,0COH ;9
DB 0 ,030HOCOH.O .030H.OCOHO OFFHOCOHO 0 0
DB 00IHOFFH.0 ,007H0 ,0COH.0I8H.0FOH . 060H.019H,098H.060H .0
DB 01BH.OFOH.060H,00FHO 060H,006H0 060HO 0 0
DB 01EH,078H.060H 025H.08CH 060H,03CH,03CH,060H,0 ,0C0H,060H %
DB 003H,0E0H,060H,00CH.0DEH.060H,00FH.OC3H,0EOHO 0 0
DBO 078H0 0 ,L0C6HO .0 (O7EHO 0ICHOO6HO %
DB 007TH.006H,0 ,001H.OC6HO 0 (O7EHO 0 0 0
DB 007H,0F8H0 03CH.00THO 0 .001H.080H,003H.0F!H,080H ;%
DB 003H,0F9H.080H.0 00DH,080H0 ,007H.080HO 0 0
DB 007H,0FBH,0 ,038H,007HO 0 ,003HO ,03FH003HO &
DB 03FH.007H,0E0H ,003H,03FH.030H,003HOC3H,OFOHO 0 0
DBO 0 ,030H.C07H,CEOH.0EOH.0!FH,09FH.080H.01FH,09DH.0COH ;¥
DB O 030HOCOHO0 ,030H.0COH,0 ,030HOCOHO OFFH,0COH
DBO 0 ,030H,00FH.03CH.0EOH.01EH,0CTH.080H 01FH.01DH.0COH o
DB O ,030HOCOH.O ,030HOCOH.0 ,030HOCOHO OFFH,0COH
DB 007H.0F8H,030H.038H.00EH 030H,01CH.006H 030H .030H.006H,030H ;1
DB 030H,03FH,030H.03EH,067H,0FOH ,03EH,03EH,070H0 0 O
DB 007H 0EOH.030H 038H.01 CH.030H 01CH,00CH,030H,030H 00CH.030H ;8
DB 030H,00CH.030H.03EH.00CH,030H.03EH,00FH,0FOH.0 ,018H,030H
DB 001{H,OFEH0 ,007H,001H.0COH.00FH.080H,060H .00 H,080H,060H 19
DB 001H.080H.060H 019H.080H,060H,01FH.080H.060H.0 018H.060H
DB 001H,0FEH,0 ,007H,001H.0COH.00FH,080H.060H.001H,080H.060H ;3
DB 001H,080H.060H,019H.080H,060H.01FH.080H,060H.0 ,030H,060H
DB 001H,0FCH.070H,00FH.0FBH.0COH.018H,007H,080H,001 H.OEOH.QEQH :§
DB 003H.03CH.060H,001H.0EEH.0EOH.0 .007H.080H0 .OCIH,0EOH
DB 01EH,079H.0E0H .03 L H.08FH.030H.03EH.038H.030H.018H.0E0H 030H
DB 0 .0COH,030H0 .0COHO30HO ,0COHO30HO O 0
DB 00FH,03CH,030H.038H.0C6H,030H,033H,0C6H,030H 036 H,0CSH.030H ;81
DB 033H,09EH.030H.01 EH.037H.0FOH.00CH.O3EH.030H0 0 0
DB 0{FH.081H.080H,030H.,07 {H.080H,01CH .03 1H,080H,030H,03 1 H.08CH ;o
DB 0030H.031H.0EOH.03EH.037H.0BOH,03EH.03DHOEOHO 0 0
D8 001H,0FFH.0 ,007H.001H.0COH.018H 0E0H,060H,019H,098H,060H ;A



DB 018H,0F8H.060H,00EH 0EOH 060H,00TH.080H.060H0 O .0

DB 007H,087H.080H.01CH.078H 0EGH 01 8H 0F0H.060H.0 19H.098H.060H
DB 01CH.OF8H,060H,00EH 0EOH 060H.00TH 080H.060HO 0 0

DB 003HOFEHO 0ICH.O0IHOCOH.00THO .OCOH.00CHO .OCOH :0
DB OOCH.0 .0COH,00DH.0COH.0COH.00FH.O0COHOCOHO 0 .0

DB 00FH,007H,080H.019H,09CH,0E0H,00FH OFOH,060H,00 1 H.0EOH 060H :1
DB 001H.080H.060H.001H,080H 060H,00 | H,080H.060H0 0 .0

DB O0IH,0FEH,0 ,00EH.001H,0EOH.0IFH.OFEH.0 .001HOS6HO ;8
DB 001H,086H,0 00IHOB6HO OOTHOFEHO 0 0 0

DB 00FH,003HO OI19H,083HO O0FH,O83HO OOIHOBIHO :u

DB 001H,083H.0COH,001H,09FH,030H,001H OE3HOFOHO 0 0

DB QOFH.0 ,060H.019H.080H,060H.00DH,080H 060H,001H.080H 060H ;1!
DB 001H,080H.060H,001H,080H 060H,007H.OFFH.OE0HO 0 0

DBO 0 ,060HO0FHO 060H.019H,080H,060H.00DH.080H.060H 1l
DB 001H.080H.060H.001H,080H 060H,001 H.080H,060H 007H OFFH OEOH
DB 0OFH.0 .060H.019H.080H,060H.01BHO .060H.0184.030H.060H H
DB 018H,078H.050H,019H 0CEH.060H,00FH.003H.0COHO 0 0

DBO 0 ,060HO00FHO ,060H.019H,080H,060H.01BHO ,060H :H

DB 018H.030H.060H,018H,038H,060H,01SH 0CEH 060H.00FH,003H,0C0H
DB OOFH.0 ,060H.019H,080H,060H,00DH,080H 060H.001H,08CH.060H :nt
DB 001H,09EH,060H.00 1 H,0FFH.OEOH 001 HOEIH.OEOHO 0 0

DBO 0 ,060HOCFHO 060H,019H,080H.060H.00DH 080H .060H : i
DB 001H,08CH,060H,001 H,09EH.060H,001 H.OFFH 0E0H,00 1 HOE H.OEOH
DB 001H.0FEH,0 ,007H,001H.OCOH 00FH,080H.0C0H.0 ,0COH.0COH ;0
DB O ,0COH,0COH.00CH.0COH,0C0H,00FH,0COH.0C0H0 0 0

DB 007H.080H,060H.008H.0COH.060H 006H 0COH.060H,0 ,0COH.060H ;1
DB 007H.0EOH,060H,018H.0DEH.060H 01FH.0OC3HOEOHO 0 0

DB 001H,0FOH,060H,00FH.0t8H 060H.00CH,0E0H 060H 003H,0F8H.060H ;0
DB 003H0 ,060H.003H.0 O60H.O03H.OFFHOEOHO 0 0

DB O ,0FCH.030H,003H,003H,0COHOOFHOFCHO 0 006HO :3
DBO 006HO 0 076HO O OTEHO 0 0 0

DB 003H.OFCH0 01CH.003H.080H.007H.080H.0COH.00CHO ,0COH :
DB 0OCH,0 ,0COH.00DH.0COH.OCOH 00FH,0COHOCOHO 0 ,0COH
DB 003H.OFFHO OICHO (OCOHO OFOH.060H.003H.09CH.060H ;0
DB 00EH.007H.060H.00DH,0C | H.0EOH 00FH OCOH.0COH.0, 0 .0

DB 003H,0FEH0 OICH.O0IHOCOHO 0 ,0COHO 0 OCOH 3
DBO 0 JOCOHO OOEHOCOHO O00FHOCOHO 0 0

DBO .0 ,0COH.001H.0FFH.080H.00EH,001H.0COH.018H .0FOH.060H
DB 019H.098H.060H,01BH.0FOH,060H.00FH.0 ,060H.006HO 060H

DB 01EH.001H.080H,033H.001 H.080H,01FH.01 DH.080H 003H.033H 0BOH ;¥
DB 003H.01FH.OEOH003H.001 H.080H.003H OFFH.080H0 0 0

DBO .0 ,0COH.003H.OFFH,080H.0ICHOOIH.OCOH.0 OFOH.060H :tf
DB 003H,09CH.060H,00EH 007H,060H.00DH.0C 1 H OEDH.00FH.0COH.0COH
DB 81EH,007H.080H 033H.00CH 060H.01 BH,007H.080H.003H 00FH.080H :¥
DB 003H.039H,080H,003H.0E1H.080H.003H 001 H080HO 0 0

DBO 00FHO 01EH.018H.0FOH.033H,007H,0EOH.OIBHO 0COH ¥
DB 003H,018H.0COH.003H.018H.0COH,003H.07EH 0C0H.003H,0C3H.0COH
DB 003H,0FEH0 0!CHO01HOCOHS .0 ,0COH.00FH,0COH.OCOH 0
DB 00DH.0COH,0COH,00CH.O . 0COH.00FH.OFFHOCOHO 0 0

DB O ,003HO .003H.OFFH.0COH.003H.OFEH.060HO0 0 060H :8

DB 00FH.0COH 060H.00DH.0COH.060H.00CH,0 ,060H.003H 0FFH.0COH
DBO 0 .0 ,0FH.OCIH.O80HO0FHOCTHO (Q03HOFBHO &

DB 00FH,0C1H,080H.00FH.OCTHO 003HOFCHO 0 0 0

DBO 0 0 0 0 0 0 0 0 00 0

DBO 0 0 0 0 0 00 0 0 00

DB 00IH.OFCHO 00EH.003H.080H0 0OTH.0S0HO 00tH.080H -
DB 0O ,00iH,080H,0 ,001HOROHO XIHOB0HO O 0



DBO 0 0 0 0 0.0 00000 BN

DBO 0 0 0 00000000

DBO OCOHO 0 OCOHO 0 OCOHO 0 OCOHO

DBO ,0COHO 0 OFCHO 0 OFCHO'O 0 O

DB QOCH,00CH.0 00CHOOCH0 00CHO0CHO ,0CHOOCHO
DB 00CH.00CH.0 ,00DH,0CDH,0COH,00FHOCFH.OCOHO 0 0

DBO 0 0 0 0 0 0 0 0 ,003HOFFH.030H :T (uw)

DB 0ICHO (OCOHOIFHOFFHO 0 ,006HO0 .0 ,006H.0

DBO 0 0 0 0 0 O003HOFOHO OICHOOEHO :\(uw)

DB OIFHOC6H,0 OIFHOC6HO 0 006HO 0 DOSHO

DBO 0 0 0 O 0 0 006HO ,038HOIEHO 1w

DB 00EH,076H0 006HOC6HO 0 .006HO 0 .006HO

DB 001H.0E3H,0COH.007H.01 EH,030H,006H.0E0H,030H 006H 0E0H 030H ;9
DBO 0 .030HO 0 070HO .00IHOCOHO .006H0

DBO 0 0 ,OIFH.083H.0COH.01BH,087H.0C0H 00FH.OFCH.0C0H 4
DBO 0 OCOHO 0 OCOHO 0 ,0COHO 0 0

DBO |
DB 0O
DB O

[~

0000000000 ;
.0 0 007H080H0 ,00{HO80HO 0 0
00000000 0°

=)

©

0
DB O 0 007THOFEH,0 ,01FHOFFH.O80HO 0 0

°

DB O 0000000000 ;

©

DBO |
DBO |
DB 0 ,003H,0COH,007H.0F6H 060H0IFH.OFFHOEOHO O 0
DBO |
DB 0O

(=

0 007H,0F9H,080H.0IFH.OFFH,080HO 0 0
000000000071

o

0000000000 %

0 007H.0F6H 060H. 0! FHOFFHOEOHO 0 0
0000000000 °7%

J001H OFOH.0EOH.001HOFFH.OCOH.0 0 0
00000000 0 0 h@avesmzdy
OICHO 0 OICHO 0 0 0 0

DBO 0 0 0 0 0 0 0 .0 0 0OIHOSOH®

© o

DB O

°

DB O

o
©

DBO

o ©
©°

DB O

DB 00IH.OFEH.0 003H.018H OEOH.001H.0ETH.OCOHO 0 0
DBO 0 0 0 00000000

DBO 0 0 0 00iHOBOHO .001H.080HOQ 0 .0
DBO O 0 0 0 0000000 °
DBO 0 0 0 OFSHOEDHO 03FHOB0HO 0 .0
DBO 0 0 0 0 0 000000

DBO (022HO20HO OFEHOEOHO OETHOSOHO 0 0

DBO 0 0 0 0 0 0 0000 0 !

DBO 003HO O OIFHOEOHO O003HO 0 0 0

DBO 0 0 0 0 0 0 0 0 0 00IHOCOH?

DBO 007HO 0 OIFHO O QOFHO 0 0 0

DBO 006HO 0 O006HO 0 006HO 0 ,006HO it (veamszIl)
DBV 006HO 0 QOTHOEOHO O00THOEOHO 0 0

DBO ,066HO70HO OIFHOCOHO 0 0 0 0 0 1y (fw
DBO 0 0 0 0 0 000000

DB 007H,0FEH.060H.007THOEIHOEOHO0 0 0 0.0 0 :g (W
DBO 0 0 0 0 0 000000

DB 01FH.0EGH.060H.OIFHOF9HOEOHO 0 0 0 0 0 : (81
DBO 0O 0 0 0 0 0 00000

DB 01FH.ODH.OEOH.OIFH.OFFHOEOHO 0 0 0 0 0 ;3w
DBO 0 0 0 0 0 0 00000

DBO 0 .OCOHO 0 OCOHO 0 0 0 0 0 :f@W
DBO 0 0 0 0 0 0 00000

;Under This Line GRAPHICS FONT size (16X16)
DB 0O ,020HO ,030HO .038HO ,020H ;:BOAT_(RED)



DBO 030H,0 ,038H0 .03CHO .03EH

DBO ,03FHO .020H0 .020H0 .02FH

DB OFFH,QAFH.06AH,0F6H,03FH,0FCH,01 FH.OF8H

DBO 0 0 .O40HO ,0COH.00IH.OCOH :BOAT_{GREEN)
DB 003H,0D0H,007H.0D8H,00FH ODCH .01 FH 0DEH

DB 03FH,ODFH.07FH,0COHOFFHO 0 0

DBO © OISHOOBHO 0 0 0

DB 00IH,08IHO 00340 ,006H,004H,06CH :ICECREAM_(RED)
DB 00EH,0F8H,0IFHOF8HO 0 0 0

pBo 0 0 0 0 0 0 O

pDso 0 0 0 O 0 0 O

D8 0 001H.001H.0C3H,003H.0C6H.007TH.08CH ;ICECREAM_(GREEN)
DB 00FH,008H,01FH.0 ,03FH.OFCH.03FH.OFCH

DB 01FH,0F8H,007H,0E0H,003H.0COH .00 | H.080H

DB 001H.080H,001H.080H,003H.0COH,007H 0ECH

DB O 0 .001H.080H.008H.010H,001H,080H ;CLOCK_(RED)
DB 021H,084H,001H,080H,001H.080H 047H,082H

DB 047H082H0 0 0 ,0 ,020H.004H

DBO 0 ,008H.010H00IH.080H0 0

DB 007H,0EOH,01EH.078H,037H.0ECH.07EH,07EH ;CLOCK_(GREEN)
DB 05EH.07AH.OFEH.07FH OFEH,07FH 0BYH OFDH

DB 0B9H.OFDH,0FFH.OFFH,0FFH.OFFH,0SFH.OFAH

DB 07FH.0FEH.037H 0ECH.01 EH ,0F8H,007H,0EOH

DBO 0 0 0 0 0O 0 0 :CAR_(RED)

DBO 0 .0 ODCH.00IH.0DEH.003H.0DEH

DBO 0 0 O ,0I13H018HO0ICHOICH

DB 03CH.03CHOI8HOI8HO 0 0 0

DBO 0 0 0 0 0 0 0 :CAR_(GREEN)

DB O ,OFCH,001H,0FEH,003H,0FFH.007H.OFFH

DB 03FH.OFFH,07FH,0FFH,0E7H.0EFH.0C3H.0C3H

DBO 0 0 0 0 0 0 O

DBO 0 O 0 0 0O ,0IEH.038H :APPLE_(RED)

DB 03FH,0FCH.07FH,0CEH.OF7H.0CFH.OFFH.0ETH

DB OFFH,0F 3H.0FFH,0FFH.OFFH.OFFH OFFH 0FFH

DB 07FH,0FFH,03FH 0FEH 01 FH.OFCH.00FH.038H

DB O ,038H0 .060H0 ,0COH.QO .0COH :APPLE_(GREEN)
DBO 0 O 030HO ,030HO .0I8H

DBO 00CHCO 0 0 0 0 O

bBO 0 0 0 0 0 0 O

DBO 0 .001H.0EOH.003H.OCOH.004H.08H :FISH_(RED)
DB 01CH,043H,022H.027H,05AH.01EH.09BH084H

DB 084H,004H,058H.01EH,02AH.02FH 019H.047H

DB 007H,0E3H,003HOFOHO 0 0 0

DBO 0 0 0 0 0 ,003HO FISH_(GREEN)

DB 007H.080H.01FH.0COH . 027H.0EOH.067H,0FBH

DB 07FH,0F8H.027H.0E0H,01 FH.O0COH.007H.080H

DBO O 0 0 0 0 0 O

0BO 0 ,002HO 0 ,040H.004H.0S8H ;TREE_(RED)
DB 036H.0 ,030H.098H.01 IH.0S0H.007H.020H

D8 003H.040H.001H.080H.001H.080H.001 H.080H

D8 00{H,080H,003H.0C0H.007H.0EOH.00FH .0F0H

DB 0!FH,0F8H,03DH.0FEH,07FH.0BFH.OFFH.0E6H ;TREE_(GREEN)
DB 0E9H,0FEH OFFH,0E7H.OFFH,0BFH.OFDH . OFAH

DB 07FH,0FBH,03FH,090H,01 DH.080H.001H,080H

DB 001H.080H.003H.0COH.007H.OEOH.00FH.OFOH

DB 03FH,0FCH.03FH.0FCH,03FH.OFCH.03FH 0FCH :COMPUTER_(RED)
DB 03FH,0FCH.03FH.0FCH,03CH.034H.007H.0EOH

N



DBO 0 ,008HO038HOI4HO 0 0

DBO 0 0ISH054H.02AH.0ABH.007H.0EOH

DBO 0 .00FH.OFOH,01FH.OF8H,01FH,0F8H ;COMPUTER_(GREEN)
DB 0iFH.0F8H.01FH.OF8H.003H,0CBH.0 0

DB 03FH,0FCH,03FH.OFCH,02BHOFCH,0 0

DB 03FH.0FCH.06AH.,0AAH,0DSH.057H,0F8H,01FH

DBO 0 0 0 0 0 ,03CHO78H :HEART_(RED)

DB 07EH.0FCH,0FFH,0FEH 0FFH ,0FEH,0FFH,OFEH

DB OFFH,0FEH,07FH.OFCH,03FH,0F8H 01 FH.OFOH

DB 00FH,0EOH,007H,0C0H,003H.080H,001H,0

DBO 0 0 0 0 .0 .03CHO78H ;HEART_(GREEN)
DB 046H,0C4H,083H,082H,08 | H.002H,080H.002H

DB 080H,002H,040H.004H,020H,008H,010H.010H

DB 008H,020H,004H,040H,002H,080H.001H,0

DB 022H,044H.012H.048H,088H,01 [H,047TH,0E2H :SUN_(RED)
DB 02FH.0F4H,01FH.0F8H,0D9H,09BH.019H,098H

DB 01FH,0F8H,0DFH.OFBH.01FH.0F8H,02FH 0F4H

DB 047H,0E2H,088H.01 tH.012H.048H 022H 044H

DB 022H,044H,012H,048H,088H,01 1H,040H ,002H :SUN_(GREEN)
DB 020H,004H.0 0 ,0C6H.063H.006H.060H

DBO 0 ,OCTH.0E3H.003H,0COH,020H,004H

DB 040H,002H,088H.01 1H.012H.048H,022H 044H

DBO 0 O7FH.OFEH.OTFH.OFEH.07FH.OFCH ;DISKET_(RED)
DB 07FH0FCH,07FH OFEH,07EH.07EH,07CH, 03EH

DB 07CH,03EH,07EH.07EH,07FH OFEH,07EH.OFEH

DB 07DH.07EH,07DH.07EH.07EHOFEH0 0

DBO 0 O 0 ,03FHO ,03FHO :DISKET_(GREEN)
DB 03FHO 0 .0 ,001H.080H,002H.040H

DB 002H.040H,001HO90HO .0 ,001H.O0

DB 003H,080H,003H,080H00IHO 0 0

DBO .0 0IFH0F8H,03FH,0FCH.07FH OFEH :FACE_(RED)
DB 073H,0CEH.069H,0A6H,061H,086H,073H.0CEH

DB 07FH.OFEH,07FH OFEH 07FH.0FEH 07FH OFEH

DB 07FH.OFER.03FH,OFCH,01FH0F8HO0 0

DBO 0 0 0 0 0 ,03FHOFCH :FACE_(GREEN)

DB 03FH,0FCH,033H,0CCH.033H.0CCH,03FH .OFCH

DB 03FH,0FCH,03FH,0FCH,030H,00CH,038H,01CH

DB 03CH,03CHOIFHOFBHO 0 0 0

DB ¢ ,O0FCH.003F.QFCH.00FH.QEOH.03FH.0COH sMOON_(RED)
DB 07FH,080H.0F8H.080H.0F7H,0 OFTH.0

DB OF8H.0 OFFH.0 .OFFH.0 .O7FH.0COH

DB 03FH,0COH.00FH.0EOH.003H.0FOH,0  ,OFCH

DB 0* ,0FCH,003H.0F0OH .00FH 0E0H.03FH.0COH ;MOON_(GREEN)
DB 07FH.080H,0FFH.080H.0F8H,080H ,0F8H.080H

DB OFFH,0 OFFH.0 ,FFHO ,07CHO

DB 03CH,0 ,00FH.0EOH,003H,0FOH.0 ,0OFCH

DBO 0 0 0 0 0 0 0 GLASS_(RED)

pBo 0 0 0 0 0 0 O

DB 030H,060H ,078H.0FOH.OFDH.OF8H 0FDH,0F8H

DB 078H.,0FOH.030H.060HO 0 0 0

DBO 0O 0 0 0 0 O 0 ;GLASS_(GREEN)

DB 018H.003H.028H.005H.020H,004H,040H,008H

DB 0CFH,098H,0B7H,068H.078H ,0F0H,078H.0FOH

DB 030HO60HO O 0 0 0 0

DB O ,07FHO .OFEH.001H.OFCH.003H.0FOH ;LIGHTNING _(RED)
DB 007H.0COH,00FH .080H.01FH OF8H,03FH.OFOH -

DB 001 F,0E0H.003H,0COH.007H 080H,00EH.0
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DB 01CH,0 ,038H0 ,060H,0 ,0COH.0

DBO 0 0 0 0 0 0 0 :LIGHTNING_(GREEN)
DBO 0 0 0 0 0 0 O
bBO 0 0 00 0 0 0
DBO 0 0 0O 0 0 0 0

DBO 0 0 0 0 0 ,00FHOFEH ;VAN_(RED)
DB 018H,0CDH,028H,0CDH,04CH,089H ,0FFH OFFH

DB OFFH 0FFH,0FFH,0FFH,0E7H.0E7H,0C3H,0C3H

DBO 0 0 0 0 0 0 0

DBO 0 0 0 0 0 0 0 :VAN_(GREEN)
DB 0 044H.004H.044H,006HO 0 0O

DB OFFH,0FFH OFFH,0FFH,0FFH, 0FFH,03CH,03CH

DB 03CH.03CHOI8HOI8HO 0 0 0
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