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LIGHT DISPLAY BOARD

Mr. WEERA SUKAPAN

ADVISOR

Miss ORALAP SEANARGON

Mr. CHAOWARIT BENJANGKAPRASURD

ABSTRACT

~ This thesis presents the light display boasrd,which used
the display lamp 220 V,40 ¥. It has 127 lemp on the board. The
light display board can be display time snd other display for ex-
ample "SEIKO". At the contral board has a microprocessor , the
Zilog Z-80 is a central processing unit. The device that used for

ON or OFF AC supply 220 V is Solid State Relay
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ALE: ARddress latch enable

STD.P: Standard pulse ocutput .
XT,XT: XTAL osclllator input./ocutrut
vDD: +SV supply

" GND: around

UM 1 N199A11909 IC MSM 62648
L §

N1TIATIUALRLINAT

MSM 62428 1ﬁgnaanuuunw1€5utnaétﬂatiwﬁu ceu zsola  Awdumin
%vaauwdwaq Pt

D0-D3  (DATA BUS)Lﬁuﬁaiagaﬁugn/nawﬁgn AM1T0RDL TINVTAY
MICROCONTROLLER 1A1AgA9 1Ay DO=LSB , D3=NSB

AO-A3  (ADDRESS BUS) \Julaupaunsa dwivienatuidatnataely
Y39 RTC ﬁwuuﬁeuaqgaatnaéq1ﬁﬁnnsﬁeﬁ 1

ALE (ADDRESS LATCH ENABLE) 1§ CS0=0 uaz ALE LU38uann
1 141 fuandn "o"uaﬂunsaasgnuanétaﬂ15nw=1uﬁvuaeR1c

WR (WRITE ENABLE) Wixiauiagatinﬂﬁ%ﬁatnaévae RTC

RD (READ ENABLE) 1idwuiaqaaﬂn§5anﬂa§uae RTC

€s0,CS1 (CHIP SELECTS 0,1) tﬁu CHIP SELECT nwi ! ENABLE/
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DISABLE n19Yn97u¥09 ALE,RD URy WR

STD.P (STANDARD PULSE OUTPUT) Lf]wumﬁwn Y%A N-CH OPEN
‘

DRAIN 1¥Ratf1fiuyn INTERRUPT ygy CPU

XT.XT  XTAL OSCILATOR INPUT/OUTPUT) fali7funIATanan 32.7

68 KHZ
VDD lﬁuﬂ’) POWER SUPPLY +2 - +6 V
GND lﬂu GROUND

7115790 1 REGISTER

Address Inpul

Address Regisler Data Counl
I nput None value Discription
A A A A D D D D
? 2 1 (] 32 2 ] o
>
0 0 0 0 0 Sl S’ S‘ S’ S. o~9 {-second digit register
1 of 0| 0 1 S 3 S S S 0~5 | 10-seccod digit regisler
10 40 0 10
2 o of 1] of W, |wi, |o, ai_ [wf, [0~9| i-ainute digit register
3 0 0 ] | ] 2 Y] »l L 1 0~5 | 10-ninule digit reglster
10 4D 30 10
4 0 1 0| 0 HI b. h, h‘ h‘ 0.“ 9 {-hour digit register
5 0 1 0 ] it 1 M1 b h 0O~ 2 | PH/MM, 10-hour digit
10 a0 11
or 0™ register
M
§ ol 1| 1] o0 )] d d d d {o~9 1-day digit register
] [ ) 4 k] 1
7 0 1 1 1 ] 3} 3 d d o~3 10-dey digit register
10 20 10
8 | 001 O MO| %, %0, L »0, o~9 1-month digit register
9 1] 0] O 1 uow 3 1 3 LI o~t 10-sonth digit regisler
A 11 0] 1 0 Y‘ v, Y, Y, Y, o~9 J-year digit register
B 1 0 1 1 Yw y;o Yoo Yo Yo o~9 10-year digit register
c 11 1] ofo | | 3 i‘ " v, 0”5 Wee} register
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D i 1 0 ] Cn 30sec.| IRQ | BUSY | HOLD - Control register D
ADJ
E ] 1 ] 0 C: L' to FTRPT | MASK - Coul.ro) reyister E
ISTND
F 1 1 1 { Cr TEST | 24/12| STOP | REST - Conlrol reglster F
REST = RESET

ITRPT/STHD = INTERRUPT/STANDARD

Kole 1) ~ BiL % does moL exit (unrecognized during a wrilte and held at "0" during & read),
Nole 2) - Be sure Lo =ast Lhe AM/PK bilL when,processing 10's of hour's dala,
Nole 3) - BUSY bit Is read only. The IRQ FLAG bit can only be sel to s "0". Selling ihe IRQ FLAG Lo & ™1* §s d

REGISTER A4

$1,510,M11,M110,H1,H10,D1,D10,K01,4010,Y1,Y10,¥
" v on‘: ull oo { o v a
nandns inanii Judesavoeiiainatnnanfy Ao SECOND1,SECOND1O,
4
MINUTE!1,MINUTE10,HOUR1,HOUR10,DAY1,DAY10,MONTH1,MONTH10, YEARY, YE
° 1§ vao { 2 P v v '
AR1O uay WEEK lunigramunanliiiainod inartaenas i usens sco (du
$1(58,54,52,51)=1001 F93s¥809 9 2%
o 18] v na“l v
PN/AM,h20,h10 luluuq 24 ta.  In PM/AM aslalduasiniaearuld

d o s [
vIu "0" faen WuvmsnagluTuun 12 ¥3. In h20 qsqntmannwsawu
oo [4 av vS ' v -
S3dinaT W awuwsnuuaga1nneun 0-6 f9A1TIIN 2

f1999N 2 REGISTER W
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wa | w2 | w1 " DAY OF WEEK
o.] o 0 SUNDAY
0 | o 1 MONDAY

0 1 0 TUESDAY
0 1 1  WEDNESDAY
1 0 0 THURSDAY
1 0 1 FRIDAY

1 1 0 SATURDAY

CD REGISTER (CONTROL D REGISTER)

v o [ (
VINANTDIUNAE L YEUTIRINDT S1-W

CE REGISTER (CONTROL E REGISTER)

(
AIVANLDIMUNYDY STD.P
‘ \J

CF REGISTER (CONTROL F REGISTER)

LfnA7 CLOCK
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2.4 SOLID STATE RELAY

v
s0L10 STATE RELAY wJaiFanduq 1dan ssr 18 idanldenulunagf
., do v v of v ° Y w
qﬂnsmnﬂnanonﬂﬂw Tagtawreuas lugevyliiaaldna9nasnusaafiy Microcon-
v v v ¥y w ° i
PUTER ud? 9e1d1an1duny RELAY g55uAnq TﬂﬂTﬁnannﬁsnﬁaﬂuﬂaaqﬂnsmn

4 ™ v { o v
tﬂulﬁ”ﬂauﬂﬂlna7unu78ﬂun17lﬂaau1“1nﬁ0ﬂﬂ1uﬂﬁ7ﬂﬂﬂajﬂQ?

N19N197UYDY SSR
wisnrgineturas ss 1oy 2 analudq fo
t. 2@ INPUT

2.  f1a OUTPUT

: -

: CURRENT |

| unar |

| PHOTO z |
PETECTOR a

! St

I —b 3

I ® = |

' OPTICAL TRIGGER I

P7FT courunes campmmt }—o

_____ — e e e e ek h e - e e e o= o=

AC SOLID~ STATE RELAY (SSR)

UM 1 2999 SSR-AC
|

. am INPUT  asuiunnedudonnmannnisadvasyaraens Taet unng
o LY
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n171ouwuammwm1ﬂnvumuaﬂnsmnaﬂa 1oqvuﬂnnu1unwa1ﬂﬁ1 Tnﬂnuqﬁnuaﬂua
uU080ﬂ1ﬂlﬁﬂ 2 anvmu fo

t.1 1daUnsanne 0PTICAL(PHOTO)
]

| | 2emo - — ?
e[ e r Ialz
o J L e o
’ " :' . oPTICAL : )
\,“ i Ny
My
}4 - PHOTOTRANSISTOR ..
* ifﬂé ano-nmngcmq

PHOTODIODE-TRANSISTOR

PHOTO-SCR

' \
o { ’ ' v
T 2 ginsins 0PTICAL waennaneldeny

L1y 8WQQ81{ PHOTO TRANSISTOR ,PHOTO-DARLINGTON,PHOTOUIQDE,
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o ﬁv (Y] ( Cl' v ﬂ"
PHOTO-SCR %59 PHOTO RESISTOR iiunu nvgﬂnsmqstﬂaﬂuaqum1ﬂﬂnnae
uwTiaéTuiﬂuauuao1ﬂﬂ7uqué1u0UTpU75nﬁuﬁa Foaernli Junrasnvnsening

1.t
INPUT uae OUTPUT nn9luvnagqounass

¢
1.2 l4oUnsh TRANSFORMER
q

oP11onat ©
ac InPuY °

o= *—J. TrILTER ©
zEtro outPUT
oc ! bETEC uzTeM ac
TOR '
o .

TRANSFORMER '

30N 3 TRANSFORMER |1%7435 SSR-AC
|

o ° '
Tngas i1y FERRITE-CORED TOROIDAL TRANSFERMER 1ngarnininusay
AU5EMI19 INPUT uae OSCILLATOR 1nsXnns OSCILLATOR A7 NAAY 50 KHI-
L ]

10 ¥HZ lunsasdggaan 1neut 1y outeut

2. aa oUTPUT 1 Hudandudugnnana 1nPUT 19919908 Lus lva suas
L4 ' o e (ﬂv o
uvinenu Tnearsasnfoinasas Tasadnsalionsaein  TRANS1STOR,SCR wFo

e v
TRIAC fil@

ZERO SWITCHING

Snévuu?a%ﬁnawnﬁnﬁqénn%nnwsﬁwewuvao ssk fildiy outeut fifuac
TagUnfinaainenunas sW g37anImnaqesssiniein e liauaas iasy foidn
19ar luseRdaonana el ac 819998 |uA"A 93 Forin 181 Annseuduas o

al 1 v d °
T¥nIundINnn Tﬂamuwﬁ’maﬂuagnuwﬁma COMPUTER lL?;’J ﬂi)'\"m"l‘l‘;
L



1
v Ca
auy ZERO SWITCHING  fasiiuns
n1elii Inaeas luwe i Ac alureee 0 v ualunsldennsdeaviian
' d w o { & v (o s ' °
¥INNI0 V LAntas twaWﬁqﬂnsmtﬁuﬂauﬂnLnasnnaaqawuwsnnwowutﬁnaoq715

v v o o~ ¢
LYy ﬂ18810l51500ﬂ171“30Q7ﬂﬁ0ﬂulﬂﬂ?dqun 15 V 990 220 V nqulﬁuuu
L]

MM AC 2.77 99N nINENT

j{ = SIN Vew.max
Line Vrmsa/2

= SIN 15

———

220%1.414

= 2,77

! L
w?a1unwonaunu L9189 UIUTEHELIRINRIRIN O V nlﬂﬂﬂuu57u1ﬂlﬂﬁ1iﬁﬁ

2211724939

1/2 cyc.ms % £

1/2 cyc.deg

-
0]

1/2 (1/50) *2.77
—_—— e

1/2 % 360

0.153 ms

77967197939 SSR OUTPUT AC 220 V
viawnsedaneldsunsald sse fenldlngds ouTPuT 970 PoRT B255Ta8
14 1ogic "0 ssk aedren 18 ssr larerulngds Logic »v ganlif

PORT

0383951



R4=100 R2=56
PRO ANAA AAA - —
:...J- .................... ©..... : R1=39 - |
8255 : : 20v
 rwa
C20H)> ! :
¢ : ci f?;a
L [ERUURRORRON! SUROOS G.0L/630V
o )
MOC 640R
GND {7 HOG 3082 I
noc 3042 A

Tisunss

DELAY
SYSCAL

START

START!

0 4
]

ORG
EQU
EQU
LD
ouT
LD
ouT
LD
RST

LD

20

1449 SSR-AC

2000H
O0FH

10H
A,80H
(23H)
A,0
(20H) ,A
A,DELAY
SYSCAL

A,OFFH

LAMP
n




ouT

LD

RST

JR
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(20H),A
A,DELAY
SYSCAL

STARTI
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A7 uUTrNoOUUOIUNIUSAINR

3.1 CONTROL BOARD Z-80

v

ﬁ (1 T a (a:fllﬂl o vo a'
CONTROL BOARD Z-80 tyuvaselylasaasuiinognly uewuﬂouquuﬂmauunﬂou
4

-CPU Z84C00-6 (6 MHZ)

-REAL TIME CLOCK 6242B

—-POWER MONITER & SYSTER RESET
-EEPROM 64%16 BIT

-96 BIT 1/0 (B255%4)

-EPROM 32K

-RAM 8 KB

-XTAL 4 MHZ

~KEYBOARD CONNECTOR (4%4)
T10aE L DaALaENTT 15471

cru 191a% z84co0-6 voeusn zitoe Feifu cxos 1Efrsenrenuin
L] u. d o LU
n197ufinuL Sraeanyae XTAL 18 6 MHZ @ w¥y CONTROL BOARD Z-804y)y

97 L
o ‘. .
XTAL 4 MHZ tuaoﬁﬁnaﬂn15maﬁwﬁn EPROM ACCESS TIME TIME QHiﬁﬂ?W CPU
]

¥ Feorannenulany

¥EI0ATININ



{ ({ o 'y
1. ROM ynyasemluey 19 IC (up§ 27256 fiA2e 32 K 14ldma
L ]

Tdsunsafivmun Ty A13901 300 TaMINEAN31UA 8 K TRenigfamunann

JUMPER J1 9510 1

SET EPROM 2764 SET EPROM 27256

16 T
o g -] [ oflo
2764 {lo|] &284 2764 (Bl 6284
2716 |S 62256 8|S 62256
’ s g s
6

JUA 1 JP1 fnuaniasaud U3

{ v ¢ o oo '
2. RAM yuupseniuey 14 I1C (yag 62256 fA2wa 82 K Sl
k]

WOALASAN BOOOH-FFFFH WuI8AINAN RAM ¢937935 BACK UP iaga Thanng
M a' d v v 1 o
1aBATTERY Feastfvvonalilauwin Tagld JuMpER "UBAT"  wasarunTniden

1

wiea2 w31 Juunn 8 K Tagnasidn JUMPER JP2 ﬁozﬂﬁ 2

SET RAM 6264 SET RAMt 62256

529
goU oo\..J ollo
e
g g RTC

S
6

A 2 JP2 WentuaimiiuAlnea Us
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¢
WaThn
CONTROL BOARD Z-80 & IC 8255 3147% 4 g7 ngduan 170 qean
- - ‘
' '5‘ o :V ﬂx -3 «
nolIf CONNECTOR 34 PIN 31474 4 ¥a WININULINY? 10 PIN  dmdy
9

KEYBOARD 797381370 PORT C g9 8255 US

POWER SUPPLY

CONTROL BOARD Z-80 faensunasanslyl 5 vOC 3781419 TERMINAL

2 v7 lunsiangldiAu 5 voe qufi ZENER vwa 5.6 v 13d0efy  nsaanglyl
vy ] A3 v 3 ©

nauyd el DIODE IN40O1 molunne FORWARD BIAS(wmenanduiy)  aennle

nTYuAAIW M0 (wak U DIODE uay ZENER DIODE
n13ARRBRY RTC

v 't
-RTC 2u|¥ CHIP (yo9 MSM6242B

| 4
“URULIAUATAYBY RTC qunﬁu ER)

A19790 1 AOUMLY ADDRESS %8¢ RTC

AN JP3

[==]- e o]

nannigvaIvIN 40H CoH

wanfurasinan _4H | CH

NANMUIYVOIUIN 42H C2H
__nanduvpsui L a3H | CaH_ |

ninmiaovasialug 4aH " CaH

%é’niuumi")&o/AM,PM 4sH CsH
NANNULUE LU 46H CCeH |

NENAUUBIIU o 47H C7H
. o - I ,
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NaNMUIDYDIREY '  48H CeH
nanduvoufon 49H coH |
_f;{-\’nm&"mvmfl . | aam |7 can
| winduuosd fomu | cm
_ uludyent e 4CH | ccH
J3awmai D 4DH CDH
EELIUGER 4EH CEH
33amnl F 4FH CFH

1599370 RTC (4 CHIP 1w e 4 BIT Semaefin1g ACCESS iaga 2 A5 (Man

wu2g /3

L4
o

M19879  Ro9n9aquLaan lmandunf Tdanunsaaedy s

IN A, (40H)
AND A,OFH

LD B,A

IN A, (41H)

SLA A ;Léauiaga1ﬂnweiﬁﬂ 4 in
SLA A

SLA A

SLA A

OR A,B 1nar3unfe Ju sco

JUMPER JP6 #m7utnnaen1s1% RTC INTERRUPT CPU maat2a i llsunsnld
.



sl ¢
AgUIN
v ﬁa(( i@ o ' v &
1ﬁ 8255(UB) PORT C Lyurgyuose Tﬂﬂaqn AUNUINDNIDTE AU

15790 2 Aumue JP3

Ao JP3 JP3
[==]- «[=2]

ADBUWN (ROW) 02 82H N
AOLEIvN (COLUMN) 02 82H

1189370 PORT C ﬂﬁuﬁiﬂTﬂ?&ﬂTNWﬁlﬁu INPUT %59 OUTPUT n9 PC-HI(PCA

v
-PC7) %39 PC-LO(PCO-PC3) uuaqnuﬁ?ﬁtﬁuannuﬂ
: 1
EEPROM

nashanofy EEPRON Luof 93cas Faiflu SERIAL 1/0 Tnediduad g
aé 4 47 @n CS,DI,D0,5K

~cs,01,5k (fug INPUT Fefiafiafiy PORT C w9 UL1 atuwatw PCO-
pcz nastanividu outeur

00 1Juyn oUTPUT afy Pca Fempsiminidu 1NPUT

LanuASan | fnAnD EEPROM

A19190 3 ADDRESS 1l4Rena EEPROM
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N—
wi
C=1-1 | -2
CS =PC1 (CHIP SELECT,0/P) 32H B2H
SK =PC2 (SERIAL CLOCK O/P) 32H B2H
DI =PC2 (DATA IN; 0O/P) 32H B2H
DO =PC4 (DATA OUT I/0) 32H B2H
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3.2 S5R—AC

SSR-AC

ssR-Ac;ﬁuQn BOARD yg187¢uyinlAsyas CONTROL BOARD z-80 gy
nwsﬁwewutiwésvun1ﬂ AC 220 V. Tnaawuﬁsnnvuqu1ﬁ BOARD @y B Y99
fanna uaedy B0ARD AwsninanRwd ey veneldiiy 24 doedunnald

SSR-AC @1A170A07USYWNAIN PORT 8255 yy CONTROL BOARD Z-80

BALAINITANDNIINYG 3 BOARD 1@ ﬁozﬂ

=1
L]

CONTROL BOALP ,
” U - SSRAC

(&= (s

tl

CSShe [ =7 d
101
C 8 A

L] 1]

sin 1 n. N17RD SSR-AC il Z-80 CONTROL BOARD
\ ]

2. AIUMNY T4LS245 PORT A,B,uas C
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7 1404

a u 9~80 ONTRIL boARD

g 1¥M0Jd

N
v 1yod
]

1]
B¥ Y
i

U

U

l:!l | 2-%0 (ONTI;?L. Yoarp

zﬂﬁ 2 f. MAWYY ! BOARD

. [
V. fauuNvEN8aIAN 3 BOARD
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N19N471T94 SSR-AC
la v 0 da {
otnsafimanean lunsnanaseuyly ac 220 v. faa qﬂnsmn1v~50an—
4
STATE RELAY %33 SSR F9a18170%131 LYunusenynisiaaasinomienalunigam

M97997

¥onY9Y SSR
L. NM3MN9INAER0I991R VOLTAGE umunﬁuquén?91n53nqué
2. ﬁaﬁgnwsﬁwowuﬁanaunuuwn
3. LifiBeesunaucininluiaami o
4. amsoresanduseuyinTasTus saiged 1aTae $ne
5. AWNTORAND293T 1RDE199 9015
6. Lifdaniadaulnanienalunnaron

7. ldifinaanas sounce fimihduda G fudanaliiAndanasunay

@
.

1ﬁtﬁuﬁada1ﬁtﬁﬂﬁ@qwmsunaudasuuuTﬂﬂwﬁﬁaﬁuﬁaaé

Yo1dom0s SSR
t. higvnsaldfuaeashi voLTace ﬁqouwnqiﬁ
2. lugwnsold ssr dwsy ac Line wSo oc vine 18luiaideatu
3. 1aanldernaeifnnanadautniny sse fuq v dudasinne nEAT s
ING 28 lunaeniaeny

4. a7 ssR qeidnlagdgnne 01 ARANTSAR93TTY S9ATTENRTESY

N19N147%19¢ SSR
wialdidy 2 douluaq fo
t. & INPUT
2. & OUTPUT
t. ma Ut aviduiafudanan PoRT 6255 Seardennld 1c 7

a1s245 Foidu BUFFER waraniuly TR BCSS7 %197% 1% 1C OPTICAL(PHOTO)
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A0 -

 Mocs0e2 (iRevinaraann i udanasdeliama outeur Safmde e
a1 L JunnsfarInsening INPUT way OUTPUT 549

2. 27A OUTPUT qefuaqenain I1C MOC3082 Faast funrainennly
Anwue  ZERO SWITCH Tngaenanvasdy TRIAC ARouda W Ac LINg Senlnd

o {
L8 0 1an
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. f I's
3.3 nﬁ?L%aumagﬂﬂ?m

i1 BOARD SSR-AC gf2afiy Z-80 CONTROL BOARD n19Audiuveng
8255 fias Taeso LOAD uasnld as1dvurn ac 220 v. 100w "Touasnin
fla

ag1fiuin BOARD SSR-AC au§ s0ckeT 1314 1c 7415245 18 3 fi7

qwn3ﬂ1é 1C7415245 1fiaRainiasuiiiol Sonly BOARD SSR-AC $rnenu
39NV 8255 (W9 1 PORT L¥% §1199009017 10 SSR-AC iRaRoRy82s5 PORT
A flld 1o 7415245 7 SOCKET IC f1Sewin PORT A vude Tae3stien
awsnld 8255 1 #1 dasauiy sse-ac 1¢ 3 BoARDTAgaSUR ALY 1C74LS2

45 s¥w719 BOARD {nlumsefule desy
el h §

— -

LOAD = | : :

2 S =
—
i
{
l

290 CONTRIL BOALD

l——-b-—-‘

t

-

b1 W73 [ o

N 5
————]
| AC 220V
<]

zﬂﬁ 1 fiovaen IM130nr191uR PORT A
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N15841% BOARD SSR-AC 11147 ON/OFF qlnfn19ad OUTPUT 9ansnn

PORT 8255 lng

L0GIT 1 = SSR-AC "OFF"
LOGIT 2 = SSR-AC “ON®
f19819 TUsunsy
LD A,B0H ; SET 8255 (34 OUTPUT PORT

OUT (23H),A A4 CONTROL PORT

-e

LD A,OFFH ; @9 CLEAR PORT OFF OUTPUT
OUT (20H),A  ; PORT A

LD A,OFEH ; 1Bonl® OUTPUT "1 ON

OUT (20H),A 3 PORT A

RST 18 i wgalisunsy

anTdsunsy naan1ﬂnﬂaaa qsnﬂaaﬁouu 0N2INNT OFF nqnaovaua

i "t ganly w3a oFF TﬂTnan17 KEY RESET fle waeasiJunns reseT
PORT 8255 a7



(Clock (Logo) {Score)

Co
1 2 3

C1
4 5 6

C2
7 8 9

C3

Set 0 Enter

C4

C5

C6

8255 #1
Port C.

0% 2 n1gAe SWITCH (31fly 1C 8255 AN 1
1
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2.4 1S

A~ 51inLATaL

T. 0N SWITCH POWER 220 V.

n
)
=
w
=
-
o
o ¥

CONTROL EQARD

I~
=
)
=3

D
(V]
o

5
f )
s
f ot
F
[¥p)
~
[ ]
foal
)
o
o
oS
s
Lo |
o |
5

v
2. RDINASURRSRALTUYAN pa vy
3. URPSNRETL3% np 7-Q
v
- - - el R Rl '_.r - —A 5 -
R4LG3ED PR LRTATRAT AT 1Y
o B
1" TUBLAT O
TFF SWITOH POWEER 070 U,
2. IFF SWITCH CONTRGL

"SEIKO"

" 2ot
2

pathng *zov
L'u'! PR =1

o
L el i@a I wa

b

- T v ovn s
D OMANYRS L ES



37
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»
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1. 9979350951
t

i
; pC EPROM CONTROL
|
L‘T“"‘T“‘ EMULATOR BOARD

I |

rL———J- Z-80
}

L 88 W

KEYBOARD

UM 1 NITRAUNILAAINALHONARD §
T
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2, (IEulYsunseeIuni 1A 9 9A0NNLADS PC
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2. i ldsunsamienidInanasldly EPrOM EMULATOR
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NNRO

0090 =
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[slelale]
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GoO1
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0007 ZE
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OnOH
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OO0F
0011

GO1E
O01s
0017
0019
O01R
001D
QO1LF
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0023

O0Z5

0027
0029
0020
QOZE
002E
O02F

O30

0032

AF

3D
20FD
J1009F

ZERO
IR S
DZEAT

DIEZ

JEFF
D90
D391
D392
D3A0
D3A1
D3AZ
DZRO
D3RI
DiR2

Q605
210080
3EFF

77

23

10FC

CFru
HOF
FORT1 EQU
FORT2 EQU
FORTZ  EGU
FORT4  EQU
RTC EQU
ORG

FOWER ON:

XOR
LOOP: DEC

JR

LD
BETB255:
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"780., TEL"
"INTE"

80H
90H
OAQH
OROH
OCOH

O000H

A
A
NZ .LOOF
SP,9FO0H

:USE 780 TAELE
:HEX Output formate

TERRRRRRKEXRRRRRKERIRRRRRKRR KKK RKE KRR KK

:Set 8255 #1

:FORT C(UP)

FORT A= 0OUT
= 0UT , PORT C(LOW)

« PORT B = OUT
= IN

PRFRRRRIRRRIRRKRR K XRIREXAI I KR E KRR KKK KK

LD
ouTt

A, 88H

(FORT1+3) (A

PEERE KRR KRR IR RRERR K LRI KRR KR
:Set 8235 #2,3,4 FORT A.E,C = OUT
TERERRRRRRRERRRR AR XK AR KR K KKK X

LD

ouT
ouT
ouT

A.BCH

(PORT2+3) ,A
(PORT3+3) ,A
(FORT4+3) ,A

R R I R RIIIKAR KRR KKK KRR KX

:Clera PORT Control SSK.

(OFF LIGHT)

TEREEEIEXRRIRERR AR RS KRR XA N KKK KR

LD
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT

A OFFH
(FORT2) .A
{(PORT2+1) ,A
(FORT2+2) .A
(PORT3) .A

(FORT3+1) ,A

(PORT3+2) (A
(PORT4) ,A

(PORT4+1) ,A
(PORT4+2) ,A

HRER L e e e e et Tt Tt TeEassess:
$EXFEXICLEAR BUFFER DISPFLAYXXXXXXXXXEI¥ XX
RIS 220222 2832020028223t 3383283

LD

LD

LD
LOOF2:

LD

INC

DJNZ

B, OSH
HL ,8000H
A OFFH
(HL) .A

HL
LOOP2

R ELR S PR P 2S¢ 2832 3383332 3F¢L 382238 ¢
PRAXXXXIXKKXEXSCAN SWITCHRXXXRXKXKEXKKREK
RS R e Rttt 022888883087;

SW_SCAN:



0032
0034
0034
0036
NOz7
00=9
Q0ZR
O0OZD
QO0O3F
G042
0044

N0a kL

0C49 €

O04C
004C
004D
O04F
QOS5
0052
G5
O0SE
O0s7
ONS9
NOSC

Q0D
’ aush
O05F
Q0s1
0064
Q0465
00AS
O0&7
00487
O06C
Ooép
DO&eD
OO6F
0071
0074
0074

0075
0075
Q074
0072
OG7A
007D
007
[RINI=]N]
002
NOBS
noas
0088
N08A

0404
OEQT

79
Dap2
DEBZ
EL70
FEOO
C44CO0
CBO1
10FQ

CD7D01

D PR A
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DRB2
E&670
EA
ZBF8
79
FEO1
2004
Ch7300
L9

FEOZ
Z004
CDEEOD
(ol

FEO4
2004
CDA700
ce

FEOB
2003

CDCOO0

£o

760
FE4O
7004
CDDR0OO
Cce
FEZ20
2004
CDE4OO
£9
FE1Q
2003

CDEF OO

LD
LD
LOOP SWi:
LD
ouT
IN
AND
CF
CALL
RLC
DJINZ

CALL
JF

INDATA:
LD
IN
AND
cP
JR
LD
CF
JR
CALL
RET
NO ROWGO:
cP
JR
CALL
RET
NO ROW1:
CP -
JR
CALL
RET
NO_ROWZ:
CF
JR
CALL
NO_ ROWI:
RET

KEY_ROWO:
LD
CP
JR
CALL
RET

00 1: CF
IR
CALL
RET

NOO_ 2;  CP
IR
CALL

39

B, 04H
C,0tH

A.C
(FORT1+2) (A
A. (PORT1+2)
70H

00H

NZ . INDATA

C .

LOOF SW1

DISFLAY
SW_SCAN

DA
A, (FORT1+2)
70H

D

Z.INDATA
a,Cc

O1H

NZ ,NO ROWO
KEY ROWO

02H
NZ ,NO_ROW1
KEY ROW1

04H
NZ NO_ROWZ
KEY _ROW2

(8H
NZ NO_ROWS
KEY_ROW3

A.D
40H
NZ NOO_1
SW1

20H
NZ ,NOO_2
SW2

10H
NZ NOO 3
SW3

18ET COUNTER ROW SW.

+0UT ROW SW,

: INFUT SW. DATA

:Clrae INFUT ROW SW.
:CED. DATA INPUT

iHave DATA CALL INDATA
:Shift ROW SW. Active

iLoad DATA TO D.
:CED. INPUT DATA

sREY ACTIVE LOOP
:Load A = ROW SW,
1:CED  ROW ©

;CALL A = ROW 0O

:CKD ROW 1

:CALL A = ROW 1

:CED ROW 2

1CALL A = ROW 2

:CKD ROW 3

;CALL A

ROW

o

:lLoad A = DATA IN
;CKD SW 1

;JUMF IF NOT SWi
iSET A =1

:CKD SW 2
;JUMP IF NOT SW2
“SET A = 2

;CKD SW 3
1JUMP IF NOT SW3
1SET A = 3
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Nnogp L9 HOO 32 RET

Q0OBE KEY ROWL:

OOBE 7A LD A,D

OQF FE4Q CP 40H :CKD SW 4

0071 2004 JR NZ.NO1 1 sJUMP IF NOT SW4
0092 CDFAOOD CALL SW4 1SET A= 4

angs C9 RET

0097 FEZ0 NO1 1: CP 20H :CED SW S

Q099 2004 JR NZ ,NO1_2 1JUMP IF NOT SWS
0098 CDOSOIL CALL SWS :SET A=235

CO9E C9 RET

00GF FELO NO1 2: CP 10H :CKD SW &

O0A1 2003 JR NZ,ND1_3 sJUMP IF NOT SW &
O0AZ CD10Ot CALL SWé 15ET A =6

O0As C9 NO1 _3:  RET

00A7 KEY_ ROW2:

00R7 7A LD A,D

O0AE FE4D CF 40H ;CkED SW 7

O0AA 2004 JR NZ ,NOZ 1 1JUMF IF NOT SW 7
DOAC CDIRBOI CALL SW7 iSET A =7

OGRF C9 RET

OORO FEZO NO2 1: CP 20H :CKD SW 8

O0p2 2004 JR NZ ,ND2_2 sJUMP IF NDT SW 8
O0R4 CD2601 CALL SW8 sSET A =8

OOB7 C9 RET

QOR2 FEIOQ NO2 2: CP 10H ;CED SW 9

OnBA 2003 JR NZ,NO2_3 :JUMP IF NOT SW 9
ooeC CDE10Y CALL SW9 :SET A= 9

OORF C9 NDZ 3: RET

00Co FEY ROW3:

O0OCH 74 LD A,D

Q0Ct FE4O CF 40H ;CKD Sl #

OOCZ 2004 JR - NZ ND3_1 :JUMF IF NOT SW#
OOLCS CD4701 CALL sSWA :SET A =0A

QOCB L9 RET

0O0CT? FEZO NOZ 1: CFP 20H ;CED 8W ¢

NOCE 2004 JR NZ,NDO3Z_2 s JUMP IF NOT SW O
O0CD CD3Co01 CALL SWO iSET A =20

o0Do €9 RET

00D FEIO NDZ 2: CF 10H sCKD SW %

O0DZE 2003 JR NZ . NOZ_3 tJUMP IF NOT SW %
Q0DS CD4RO1 CALL SWE :SET A = OF

10DB C9 NO3_3: RET

00De SWi: -

Q0DT DD21ABOL LD IX.NUMBER 1SET IX = TABLE
0ODD DD7EO1 LD A, (IX+1) ;OFEN TABLE ADDRESS 1
QOEQ CDSFO1 CALL SHIFT_DATA

O0EZ C9 RET

O0E4 SW2:

O0E4 DD214201 LD IX NUMEBER

OQER DD7EG2 LD A, (IX+2)

OOER CDSFO1 CALL SHIFT DATA

OOEE C9 RET

O0OEF SW3

O0OEF DD21A201 LD IX,NUMEER



O0F T
O0OF b6
QOF9
QOFA
O0OFA
QOFE
aiog
0104
0los
0105
0109
010C
010F
0110
0110
0114
0117
0114
011F
OL1R
011F
0122
0125
0126
0124
0124
012D
0130
0131
0131
0135
al1ze
0O13R

013C
0130
0140
N143
0146
0147
0147
{114A

014R
014R
014k
0132
0154
0154
0157
0158
015A
015E
013C
013E

015F
O15F
0163

DD7EOZ
CD3FO1
c9

DD21ABOY
DD7EO4
CDSFO1
co

DD21AB0C1
DD7EOS
ChaFo1
o

DD21ABN]
DD7EQS
CDoFOl
ce

DD21ABOY
DDO7EOT
CDSFOL

M

ce

DDZ1ABOY
DD7ECB
CDSFO1
9

DDZ1A801
DD7EDS
CDSFO1
ce

DDZ1ABNO!
DD7EOQ
CD3FO!
L9

CD?701
c?

210080
DD21AZM
1EOS

DD7EQO
77
DD23
23

1D
20F6
€9

DDZ210080
DDZEOL

LD
CALL
RET

LD
LD
CALL
RET

LD
LD
CALL
RET

LD
LD
CALL
RET
SW7:
LD
LD
CALL
RET
SkB:
LD
L.D
CALL
RET
SW9:
LD
LD
CaLL
RET

SWO:
LD -
LD
CALL
RET

CALL
RET

SkE:
LD
LD
LD
LOOFR7:
LD
LD
INC
INC
DEC
JR
RET

SHIFT DATA:
LD
LD
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A (IX+3)
SHIFT DATA

I1X . NUMBER
A (IX+4)
SHIFT_DATA

IX .NUMRER
A, (IX+5)
SHIFT DATA

IX NUMBER

A, (IX+6)
SHIFT DATA

I1X NUMEER
A (IX+7)
SHIFT_DATA

IX.NUMEER
A, (1X+8)
SHIFT DATA

IX  NUMBER
A, (IX+9)
SHIFT_DATA

IX  NUMEBER
A, (IX+Q)
SHIFT_DATA

CLEAR

HL , 80O0OOH
IX.SEIKO
E.OSH

A, (IX+0)
(HL) ,A
IX

HL

E
NZ,LOOP7

I1X,BOOOH
E. (IX+1)

"BUFFER DISFLAY
TAELE DATA off LOGO

tHL
1 IX

nn

:COPY DATA LOGO TO BUFFER-
:DISPLAY



0164
0189
016C
O16F
0172
0175
0178
017C

017D
017D
0180
0182
01824
01e4
0185
0187
0188
0189
018k
a18p
018F
018F
0190
1192
0193
0194
019&

0197
0197
1199
012C
019E
O159E
01SF
O1A0
01R2
16T
0148

21AD

G1R2

A0

(IX+0) (E
E.(IX+2)
(IX+1) .E
E, (IX+3)
(IX+2) ,E
(IX+3) ,A
(IX+4) ,OFFH

HL . 8000H
B,03H
C.PORT2

A, (HL)
(C).A

c

HL
DISPLAY1
B, 0zZH
C,FORTZ

A, (HL)
©),A

c

HL
DISPLAYZ2

tSHIFT DATA 1 DIGIT
tSHIFT DATA 1 DIGIT

tSHIFT DATA 1 DIGIT
:NOW DATA TO LSE

:HL=GTART BUFFER ADDRESS
:C = ADDRESS FORT B8255#2
i A =DATA IN BRUFFER

;0UT DATA TO PORT

; INC FORT
: INC BUFFER DATA

:C = ADDRESS FORT 8255#3

TR E KRR IR RR KRR KX KA R KR
: ¥¥¥FROGRAM CLEAR DATA IN DUFFERXXX%
PR RO R RN R KRR X ERARRKE KK

BD7300 LD
DDSEQZ LD
DD7301 I.D
DDSEO3 LD
DD7302 LD
pD7703 LD
DDIA0OAFF LD
ce RET
DISFLAY:
210080 LD
0L03 LD
QERO LD
DISFLAY!L:
7E LD
ED79 ouUT
oc INC
23 INC
10F9 DINZ
402 LD
GEAD LD
DISFLAYZ2:
7E LD
ED79 ouT
oC INC
23 INC
10F9 DJINZ
ce RET
CLEAR:
0605 LD
210080 LD
ZEFF LD
LLQOF CLEAR:
77 LD
23 INC
10FC DJNZ
Ce RET
QIBLEFCOIFSEIED:  DFE
COFQA4RGSINUMEER: DFR
PLBZ2FB80350 DFE

END

END

E,05H
HL . 8000H
A, OFFH

(HL) \A
HL
LOOP CLEAR

COUNTER BUFFER DISPLAY
= START ADDRESS RUFFER

iB =
sHL
$A = DATA OFF LIGHT

92H.B6H,4FH , OCOH  3FH
OCOH, OF9H, 0A4H, OBOH, 99H
92H,B2H,OFBH ,80H, 90H
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RTC V4.0 USER’S MANUAL, ETT CO.,LTD.
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CONTROL PACK CP-ZBOV3,ETT CO.,LTD.
ET-HARDWARE LAB,ETT.,LTD.

ET-ZB80 HARDWARE EXPERIMENT MANUAL,ETT.,LTD.
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The Zilog Z80 product line is a complete set of micro-
computer components, development systems and support
software. The Z80 microcomputer component set includes
« all of the circuits necessary to build high-performance
microcomputer systems with virtually no other logic and a
minimum number of low cost standard memory elements.

The Z80 and Z80A CPU's are third generation single chip
microprocessors with unrivaled computational power. This
increased computational power results in higher system
through-put and more efficient memory utilization when
compared to second generation microprocessors. In
addition, the Z80 and Z80A CPU's are very easy to imple-
ment into a system because of their single voltage require-
ment plus all output signals are fully decoded and timed to
control standard memory or peripheral circuits. The circuit
is implemented using an N-channel, ion implanted, silicon
gate MOS process.

Figure 1 is a block diagram of the CPU, Figure 2 details
the internal register configuration which contains 208 bits
of Read/Write memory that are accessible to the program-
mer. The registers include two sets of six general purpose
registers that may be used individually as 8-bit registers or
as 16-bit register pairs. There are also two sets of accumu-
lator and flag registers. The programmer has access to either
set of main or alternate registers through a group of ex-
change instructions. This alternate set allows foreground/
background mode of operation or may be reserved for very
fast Intérrupt response. Each CPU also contains a 16-bit
stack pointer which permits simple implementation of

multiple leve] interrupts, unlimited subroutine nesting and
simplification of many types of data handling.

The two 16-bit index registers allow tabular data manipu-
lation and easy implementation of relocatable code. The
Refresh register provides for automatic, totally transparent
refresh of external dynamic memories. The I register is used
in a powerful interrupt response mode to form the upper 8
bits of a pointer to a interrupt service address table, while
the interrupting device supplies the lower 8 bits of the
pointer. An indirect call is then made to this service address.

FEATURES

® Single chip, N-channe! Silicon Gate CPU.

® 158 instructions—includes all 78 of the 8080A instruc-
tions with total software compatibility. New instruc-
tions include 4-, 8- and 16-bit operations with more
useful addressing modes such as indexed, bit and relative.

o 17 internal registers.

e Three modes of fast interrupt response plus 3 non-
maskable interrupt.

o Directly interfaces standard speed static or dynamic
memories with virtually no external logic.

e 1.0 us instruction execution speed.

e Single 5 VDC supply and single-phase 5 volt Clock.

o Qut-performs any other single chip microcomputer in
4., 8-, or 16-bit applications.

e All pins TTL Compatible

® Built-in dynamic RAM refresh circuitry.

Z80, Z8BOA CPU BLOCK DIAGRAM

MAINREG ST ALTEANATE AEGC SIT
- _—
ALCUNMULAION FLAGS ACCUMILATOA FLAGE 1
a [ » r
3 ' <
GEvIRAL
. 3 PURPGEE
¢ © ¢ AEGSTERS
[ 4 v .
{ nTetmaueT wimony —
vECTOR AEERLSH
] )
INDER RIGISTIR " PECIaL
PURPOSE
INDLX RECIRTER " NEGISTERS
SYACK POINTRA »
L PROGAAM COUNTER ” J

280, Z8BOA CPU REGISTERS
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780, Z80A-CPU Pin Description
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280, Z80A CPU PIN CONFIGURATION

An-Ays
(Addrese Bus)

Da -0y
(Data Bus)

M)
{Machine
Cycle one)

MREQ
{Memory
Request)

1ORQ
(Input/
Oytput
Request)

RD
(Memory
Read)

WR
{Memory
Write)

Tri-state output. active high. Ag-Aj 5
constitule a 16-bit address bus. The
address bus provides the address for
memory {(up to 64K bytes) data

exchanges and for 1/O device data exchanges.

Tristate input/output, active high.

Dg- D7 constitute an 8-bit bidirectional
data bus. The data bus is used for data
exchanges with memory and 1/0 devices.

Qutput, active !ow.ﬁl indicates that the
current machine cycle is the OP code
fetch cycle of 2n instruction execution.

Tri-state output, active low. The memory
request signal indicates that the address

- bus holds a valid address for a memory

read or memory write operation.

Tri-state output, active low. The JORQ
signal indicates that the lower half of the
address bus holds a valid 1/O address for
2 1/O 1ead or write operation. An IORQ
signal is also generated when an interrupt
is being acknowledged to indicate that an
interrupt response vector can be placed
on the data bus.

Tri-state output, active low. RD indicates
that the CPU wants to read data from
memory or an I/O device. The addressed
1/0 device or memory should use this
signal to pate data onto the CPU data bus.

Tri-state output. active low. WR indicates
that the CPU data bus holds valid data to

be stored in the addressed memory or 1/O
device. .

RFSH
(Refresh)

HALT
(Halt state)

WAIT

(Wait)

INT
(Interrupt
Request)

NMI

(Non
Maskable
Interrupt)

RESET

BUSRQ
(Bus
Request)

BUSAK
(Bus
Acknowledge)

Output, active low. RFSH indicates that
the lower 7 bits of the address bus con-
tain a refresh address for dynamic
memories and the current MREQ signal
should be used to do a refresh read to all
dynamic memories. ’ ’

Output, active low. HALT indicates that
the CPU has executed a HALT software
instriction and is awaiting either a non-
maskable or a maskable interrupt (with
the mask enabled) before operation can
resume. While halted, <he CPU executes
NOP’s to maintain memory refresh
activity. ’

Input, active Jow. WAIT indicates to the-

-Z-80 CPU that the addressed memory or

1/0 devices are not ready for a data
transfer. The CPU continues to enter wait
states for as long as this signal is active.

Input, active low. The Interrupt Request
signal is generated by 1/O devices. A
request will be honored at the end of the
current instruction if the internal soft-
ware controlled interrupt enable flip-flop
(IFF) is enabled.

Input, active low. The non-maskable
nterrupt request line has a higher priority
(hanTNPTand is always recognized at the
end of the current instruction, indepen.
dent of the status of the interrupt enable
flip-flop. NMI automatically forces the.
Z-80 CPU to restart to location 0066y.

Input, active low. RESET initializes the
CPU as follows: reset interrupt enable
flip-flop, clear PC and registers I and R
and set interrupt to 8080A mode. During
reset time, the address and data bus go to
a high impedance state and all control
output signals go to the inactive state.

Input, active low. The bus request signal has

L
Py

K

a higher priority than NMI and is always rec-

ognized at the end of the current machine

cycle and is used to request the CPU address

bus, data bus and tri-state output control
signals to go to a high impedance state so
that other devices can control these busses.

Output, active low. Bus acknowledge is
used to indicate to the requesting device
that the CPU address bus, data bus and
tri-state control bus signals have been set -
to their high impedance state and the
externel device can now control these signal

it
S.

i
-
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Timing Waveforms

INSTRUCTION OP CODE FETCH
The program counter content (PC) is placed on the

address bus immediately at the start of the cycle. One half
clock time later MREQ goes active. The falling edge of
MREQ can be used directly as a chip enable to dynamic

M1 Coam

N

memories. RD when active indicates that the memory

ALIRES® ADOS

data should be enabled onto the CPU data bus. The CPU
samples data with the rising edge of the clock state T3.
Clock states T3 and T4 of a fetch cycle are used to refresh
dynamic memoties while the CPU is internally decoding
and executing the instruction. The refresh control signal

oe- o)

RFSH indicates that a refresh read of all dynamic memories
should be accomplished. .

7]

MEMORY READ OR WRITE CYCLES

Nustrated here is t-'he timing of memory read or write
cycles other than an OP code fetch (M) cycle). The MREQ

Mornms p Bosd € pii —oe——— e

b e Moy Wer

[ I

and RD signals are used exactly as in the feich cycle. In . ) ’ L—\_d—\__}—\__‘h_.
the case of a memory write cycle, the MREQ also becomes asn =y e I —
active when the address bus is stable so that it can be used S| [
directly as a chip enable for dynamic memories. The WR e \ At /]
line is active when data on the data bus is stable so that it w T \ J
can be used directly as a R/W pulse to virtually any type of & —\_J f
semiconductor memory. ootol Dt BATTouT

Sat :1:::—_— 00 W Sl Yty B A Uit Apmn

INPUT OR OUTPUT CYCLES

IMustrated here js the timing for an 1/O read or 1/O write I [N " " 8
operation. Notice that during 1/O operations a single wait + D% v au W a4 2 W o W
state is automatically inserted (Tw*®). The reason for this is o T Yo T AT T
that during I/O operations this extra state allows sufficient - —t—
fime for an 1/O port 1o decode its address and activate the ¢ \ ——
WATT line if a wait is required. }21.'.'.

oe- 01 g -4

wr TR T [ W It i

wa 1 }....
LA ——{ out e

INTERRUPT REQUEST/ACKNOWLEDGE CYCLE

The interrupt signal is sampled by the CPU with the
rising edge of the last clock at the end of any instruction.

Lmi M Cyoe
1 It g

Lot T Sum A N [ [ X [N
When an inlerr}:p( is.accepted. a special M} gycle is . _JL_—\_/L_L’—\_JV_L_JL_\__A’—\__J’_—L.
generated. During this M| cycie, the TORQ signal becomes P N e IR ———tmee o
active (instead of MREQ) to indicaté that the interrupting - T—=- D I IR Sttt sttt pletatey
device can place an 8-bit vector on the data bus. Two wait avan 1 3 ) LT
states (Tw*) are automatically added to this cycle so that a & 1  —
ripple priority interrupt scheme, such as the one used in the ars =
Z80 peripheral controllers, can be easily implemented. . —
Coao —
wart 3 J L
T
i o
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780, Z80A Instruction Set

T LOADS

16810 LOADS

EXCHANGES

The following is a summary of the Z80, Z80A instruction d = any 8-bit destination register or memory location
set showing the assembly language mnemonic and the sym- dd = any 16-bit destination register or memory location
belic eperation performed by the instruction. A more de- e = 8-bit signed 2's complement displacement used in
tailed listing appears in the Z80-CPU technical manual, and relative jumps and indexed addressing
assembly language programming manual. The instructions L = 8special call locations in page zero. In decimal
are divided into the following categories: notation these are 0, 8, 16, 24, 32, 40, 48 and 56

8bit loads Miscellaneous Group n = any 8-bit binary number

16-bit foads Rotates and Shifts nn = any 16-bit binary number

Exchanges " Bit Set, Reset and Test 1 = ;{ny 8-11-’)11 general purpose register (A, B, C, D,E,
Memory Block Moves Input and Qutput or

Memory Block Searches Jumps $ = any 8-bit source register or memory location

2bit arithmetic and logic Calls sp = abitin a specific 8-bit register or memory location
16-bit arithmetic Restarts ss = any 16-bit source register or memory location
G‘“";_: purpose {*““m“’aw' Returns subscript “L™ = the Jow order 8 bits of a 16-bit register

& Flag Operatm.ns ‘ : subscript *H” = the high order 8 bits of a 16-bit register
In the table .the follovw.ng !emxnélog)i is used. O = the. contents within the () are to be used as a .
b = abil number in any 8-bit register o1 memory pointer to a memory location or I/O port number

lacation 8-bil registers are A, B,C, D, E, H, L, and R
cc = flag condition code 16-bit register pairs are AF, BC, DE and HL
rzcz = non zeto 16-bit registers are SP, PC, IX and 1Y
= ze10
NC = noncarry Addressing Modes implemented include combinations of
C = carry the following:  Immediate lndexed_
FO = Parity odd or no over flow Immediate extended  Register
FE = Parity even or over flow Modified Page Zero  Implied
P = Positive Relative Register Indirect
M = Negative (minus) Extended Bit
Mnemonic Symbolic Operation Comments .| Mnemonic | Symbolic Operation Comments
LD1.s r=s s=r,.n, (HL). LDi (DE) < (11L), DE « DE+|
(1X+4e), (1Y+e) g HL + HL+1, BC « BC-1
LD d.s d-1 d=(HL),r 21 LDIR (DE) + (HL), DE « DE+1
(IXte). (IY+e) -| « HL «-HL+1, BC « BC-1}
LDd.n d-n d=(HL), § Repeat until BC= 0
(1X+e), (1Y+e) =} LDD (DE) «~ (HL), DE « DE-|
LD A.s A=s s=(BC). (DE). | = HL « HL-1, BC « BC-1
(nn),1,R 21| LDDR (DE) + (HL), DE « DE-|
LDd. A d=A d=(BC).(DE).| = HL « HL-1, BC « BC-1
(mn). I.R Repeat unti! BC =0
Lbdd.on | dd~nn dd = BC, DE. w | CPI A-(HL),HL < HL+|
HL.SPIXYV | = ‘ BC « BC-1
o]
LD dd.tnn) | dd = (nn) dd = BC. DE. : CPIR A-(HL), HL « HL+1 A~(HL) sets
HL.SP,IX, 1Y & : BC « BC-1, Repeat the flags only.
LD (nn). ss (nn) < ss ss = BC, DE, ¥ until BC =0 or A = (HL) A isnot affected
HL.SPIXY | 51 cpp A-(HL), L « HL-1
LD SP. < SP 55 ss=HL, IX, 1Y : BC « BC-]
1 - . 2)) -~ = 3
PUSH ss (SP-1}) ssH.(SP 2) s | ss = BC, DE, S| cPuR A=(HL), HL + HL-1
HLLAF XY | 2 BC « BC-1/Repeat
POP dd dd; ~ (SP):ddy; < (SP+1) | dd = BC, DE, - untit BC= 0 or A = (11L)
HL AF IX. 1Y
ADDs AvAt+ts
EXDE.HL | DE-HL ADC s A«-A+s+CY CY is the
EX AF.AF' | AF - AF' 3lsuBs  Jaca-s carry flag
EXX BC BC’ | SBCs A«A-s-CY s=r,n, (HL)
35 - 35 2| ANDs A+AAs (IX+e), (1Y+e)
ORs A+-AVs .
EX (SP).ss (SP)—ssL.(SPH)-'ss“ ss=HL, IX, 1Y XOR s AcA®s




8-BIT ALU

16-BIT ARITUMETIC

GP ACC. & FLAG

MISCELLANLOUS

ROTATES AND SINIFTS

Ik

Mnemonic Symbolic Operation Comments Mnemonic Symbolic Operation Comments
b
CPs A-s s=r,n(HL) « | BITb,s Z«% . Z is zero flag
INC d ded+ | (X#e),(IY+e) | | SETH, s 5+ 1 s=r,(HL)
d=r, (HL) L | RESb,s 5, <0 (IX+e), (1Y+e)
IX+e), (1Y+ =
DEC d ded-1 (IX+e), (IY#e) INA, (n) | A<(n)
INT,(C) 1+ (C) Set flags
ADDHL,ss | HL < HL +ss - BC.DE INI gt{-);(fxm <HL+1
ADCHL,ss | HL <~ HL+ss+CY =2 i
) P -
SBCHL.ss | HL «HL - ss-CY HL,S INIR E;H:)Bt(f),HL HL + )
ADDIX,ss | IX+1X +ss ss = BC, DE, Repeat until B = 0
IX, SP-
= IND (HL) ~(C),HL « HL -1
ADDIY,ss | IY < 1Y +5s5 ss=BC, DE, - BeB-]
1Y, SP =)
X = ’ HL) «(C).HL <« HL -
INC dd dd -dd + | dd = BC, DE, 'g DB §3-)u -(1 MHL L
HL, SP, IX, 1Y o Repeat uniil B =0
DEC dd dd «~dd -1 dd =BC, DE, % OUT(n). A |m)-a
HLSEIXY ] Sloutc)r [©-:
DAA Converts A contents into | Operands must Z| outl ()= (HL), HL ~ 1L + |
packed BCD following add | be in packed BeB-1|
pfuvtiact P OTIR (Che-(1IL). HL = 1L + 1
=2 B-B-1
CPL A+A Repeat until B=0
NEG A+ 00_—_A OUTD (C)=(HL),HL -~ HL - |
CCF CY «CY B+~B-1
SCF CY 1 OTDR (C)«~ (HL), HL~HL -1
- Be<B-1
NOP No operation o Repeat until B = 0
HALT Halt CPU
DI Disable Interrupts JPan PC «nn NZ PO
E} Enable Interrupts JP ce, nn If condition cc is true cc YA ] PE
IMO Sel interrupt mude 0 8080A mode PC + o, elseicontinue (b:JC :1
IM 1 Set intertupt mode | Call to 0038y B 1) PC +PC .+ F i
M2 Set interrupt mode 2 Indirect Call Z|JREkk,e 1f condution kk is true. Kk NZ NC
2 PC « PC + ¢, else continue Z C
RLCs (] l,__,,. JP (ss) PC +~ss ss=HL, IX 1Y
: DINZ e B+-B-1,ifB=0 -
RL s _ -1--.. continue, else PC ~PC +e
s "
CALL nn (SP-I)*I‘C“ NZ PO
RRC s .l (7] Y (SP-2) - PCy, PC +nn 7 PE
$ 2| CALL cc,nn If condition cc is false S Ne P
RR .-uu ] i . conlinue, else same as c M
: : ? L CALL nn
SLA B |s=raiw) E[RSTL | (SP<1)~PCy
5. (Xse),(1V+e) | & fg"z) ‘L° PC . PCy -0
-
SRAs g L] ) =3 L
. s RET PC| +(SP),
SRLs N e BN PCH + (SP+1)
S RET cc If condition cc is false NZ PO
, g _continue, else same as RET Z b
RLD [ b 9 [ o 2 WANC P
A | ] E RET! Return from interrupt, . ( A
— ~ same 2s RET . !
RRD mmmm w RETN Return from non-
A

maskable interrupt




A.C. Characteristics

ne

' 280-CPU

TA =0°C 10 70°€. Vee = 45V + 5%, Unless Otherwise Noted.

112 1 xt

191

l":'!‘ . l“‘") ’. Ir- 75
tici ® to =40

Yea " twqa) * ) - 40

faar * ey * 1y - 00
Ygem =t - 210

Y4t = tuqorL) * 4 - 210
tear = teqer) * 1 -80

w IMRL) " Ic - 40

"wIMRI * tag it * - 20

110} 'w(WRL)"c"o

111 Iy = et tagolpy * Y- W0

Sogna? Svmbnt Porsmeter Min Max Unit Test Conditlon
1, Chxh Pernnd A "y psec
. 1o 14l Chink Putee Wadth, Chak Tivgh 180 [13] [ .
[ELEN] Chak Putee Redth, Cln & Livw 1RO 2000 nyec
[ Chisk Rese and Fall Tune 0 nsec
Dean Addreas OQurpant Delay : 145 nsec
T A Detas 1o Floas . 110 nsec
Yaem Addrees Stable Prive 1o HRTQ fMerony Cyele) 177 nsec Cy = SOpF
R LI B Adress Sabe Prien 10 TORD, KT KR (10 Cyclel T mee ] (L= 500
LS Addeess Statie from K_D, Em or m 133 nsec
L Address Siatle Foum RD ot WR Duning Flust 147 nsec
oM Data Chvpant Detay 230 nsec
T Drtay 4 Floay During Woite Cy ke . nSeC
LTI D213 Sevup Tune 10 Rising 1 dpe of Cloxk Drering M1 Cydle X0 nsec
[ QT M3 Setup Trme 1t Falling Fdge of Clnk During M2 1o M$ &0 nse¢ CL = S50pF
y ‘4 Data Stable Prow to WR Memimy Cycle) T3 nsec
e Data Stadde Priow 40 WR (170 Cy ched 161 nsec
g Drra Stable From WR T
"W A~y Holg Tione fou Sevup Trme 0 e
LT ey | MPLO [-1ay Frsen Fatiing Fdpe of Chon s, STREO Lovw 100 | mec
DAt ey | MRTO Doty Frim Pasimg Fdpe of Clos & TTRTD theh o0 Tiee
GFT IMT IMR) BPT0 Detas Froem Falling Ldge vt Clwk, MREJ High 100 nsec ('L = 50pF
‘e (TPT) Fulse Widih. TRTG Low 18] asec
‘e (WBTH Pulte Width MRTG High 9] nsec
‘PR 1URY Delay Fenm Rusing Fdge of Clock, JORMD { ow Y nsec
- ] HIRO Drlay Frem Fatling Tdge of Clock. JORG Law 110 nsec .
e ‘mnipy | TOFYQ Delay Frem Rising Edpe of Clock, TORD High mee | L7 SOPF
™IF (IR 10RQ 12y From Falling Fdge of Clock, TORQ High 110 nsec
‘miapm | PD Delay Frem Resing Edpe of Clock, B0 Low 100 | nsec
TP RD De'ay Trom Falling Edge of Cinck, RD Low 130 nsec
i "1t oy | RD Dctav Foam Rosing Edge of Cinck, RD Hhgh T ] msec ] Cu"30rF
THT (P R1) Delay From Falling Edpe of Clock, RD Hegh o nsec
‘DL e P) wR Deley From Rying Edpe of (I«l.-‘lhﬂv 80 nsec
— ‘™ T ¥R Delsy From Falting Edge of Ok, WK Low <0 nsec
Y3 D2 wWR) } g Ede: 2
TDUT (WR) L3 AN From Falimg Edge of Clock, ¥R High niec €y = SoF
e ITB LY Putee Wigrh UR {ow 110} nsec
- oLy Wi Dotay Frnm Riving Edpe of k. T Lew 130 | nsec €L~ S0pF
‘res nay) | Deins From Rinng Edpe of Clach, W1 High nsec
DLIRT)Y Ri SH Delay From Rising Edpe of Clock, RFSH Low 180 nsec
R DH P RTSH Delsy From Raing Edge of Clock. RFSH High mec—] CL = 50pF
a s e T) W ATT Serup Time to Falling Edge of Clock 70 mec
A "M HALT Drins Tome From Falfing Fage of Cnck 300 | nsec € = 50pF
31 Yan KT Serup Time o Piting Fdge of Ok 80 niec
af [N T Pulse Width, Wi Low 80 nsec
pREn tyeB0y BUSRO Setup Trme 10 Rusing Edpe of Click 80 nsec
PEYYS DLBAY EUSAK D-lay From Riring Fdpe ot Clch, BUSAR Low nsec .
BEAY L Ry BUZRR Detay From Fatting Fdge of Clock, BUSAR High 110 | osec | €7 3%F
Ty 'SeF5) RIZTT Sctup Time s Rising Edpe of Clock %0 nsec
oo P13y tn Plimt (MRED, TOROQ. RD and WR) 100 | mec
[ M1 S1able Pror 10 TORO (nterrupt Ack.) gy nec
VOTLS
— 1097 POowe
A D2ts e aid be emahied ortes the (P dyta hus whea RDD 1 active, Duning inserrupt ackarwiedge date
“huld b enabied when W1 and TORD ave huth seine ——v
B AN Gowrent apnak are internafly synchromized, s they may be kuafly synchronous with respect
s the clnd
€ The RESET wgnal must br actrve lor 3 mimmum of 3 clck cyvhey
U (hepast Dotzy v Lraded Capacntange
TaAs M T VecneSVete
Add 10nsec delay for each SOpf increase in load up to 3 maximum of 200pf for the data bus & 100pf for
sddres & control lines . Load circuit for Output
b Anhagh aaik by devpn. testing guatantees e oH) W 200 praec maximum

widh) * twioly et



A.C. Timing Diagram

n7

Timing measurements are made at the following

voltages, uniess otherwise specified: 1" 0"
CLOCK V“ -6V 45V
OUTPUT oV BY
[ tc INPUT 20V 8Y
FLOAT aAv 108V
w .
J
o Y FR 'RYRYRYRYR
' — ¢ (AD)
'w 140} . .'::.._':'
Ao-A15 | L
‘0 1A D,
= s Afm b g5 —
\, 4 Y
AO- 15 x )\ %(’ @ 4,% 1Lxr\ -
: S3i0 ]
——— - ——tte Y 4
IN X )‘i <IN
o " ' 10} - L4 .
.-0-7 's-mmﬁ" "y 1=t L-—S‘: — j"_ e
ouT A .
IRV AN
‘ot M1 ‘on (1)t - teat
: . .\5 l.— !
11 7]
M N {¢ /F
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RF3A /H‘ (e
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1013 mA) 'nnwum—T F—“—Hmm ‘oM MR} ~emd };
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Absolute Maximum Ratings

Terpeatyre U'rder Bras
Stacage Terpeearure
\'oirage On Any Prn

with Pespect 10 Ground
Foser Drssipation :

687 12 4150°C
B RAEERYAY

18w

Z80-CPU D.C. Characteristics

Sreusfied apesating range,

To=0CmeC Ve ® 5V 2 82 unless utherwne specified

ns

*Comment

Stresses above those listed under “Absolute
Maximum Rating™ may cause permanent
damage to the device. This is s stress rating
only and functional operation of the device

al these or any other condition sbove those
wndicated in the operational sections of this
specification i not implied. Exposure to
sbsolute maximum rating conditions for
extended periods may affect device relisbility.

Note.  Fot ZBO-CPL! alt AC and DC characteristics semain the

same for the mitinary grade parts except feer

lec ® 200mA

et

Capacitance

Tp =25°C,{ = | MHz,
unmeaswred pins returned to ground

Symhel | Perameter Mim. | Typ. | Max. | Unit | Test Condition Syrabol | Parsmeter Max. | Unit
Vieer Gk fnput Lew Veltage 0.3 045 v Ce Chock Capacitance s oF
v N y (O \ X
IHC Cleb Inpa Hhigh Voltoge V-6 V3l Vv N Input Capacitance s pF
oV 3
‘i tepur Lew Voliage 03 o8 v Cout Ouiput Capacitance | 10 pF
Vi Irget bhgh Vohage 20 V“ v
Yoy et Lew Voltage 04 v lgp =1 8mA ’
Mo rarpet High Voltoge 24 v Ton * -250uA Z80’CPU
.

Ordering Information
Tye Power Supply Cur-emt 150 mA

C -C i .
Y Tepur Lrabage (uarreey 10 BA \'lN'O to V“ F- n:::;:“c

S - Standard 8V 15% ¢° to0 70°C
Yews Tre Seore Ousput Leabage Coneentin Fleat 10 1 wA Vour™i4tw Ve E - Extendod 5V 3% -40° 10 83°C

M - Military SV 210% -55° 10 128°C
l! o Tor Qogre Ontput §eab age Current in Flogt -10 HA VOUTEO.JV
“'n 1%+5 Bus Leab sge Curtent in Input Mide 0 | pA 0SVINSV *

7 Capacitance
Z80A-CPU D.C. Characteristics ! 4
. Ta=25C 51 MHz
Ta e 0V 2 Ve ke nihers e spectiied unmeasuted pins returned to ground
Simbnt | Pyesmeter Min Typ. | Ma Unit | Te«t Condition Symhol | Parsmeter Mav, | Unit
Mg C0 L et Lew Nt ape -l Q4% v (9 Clonk Copacataneye 3s pk
AN Eh 8 bapt Hogh N obgpe v“ -6 V“O,J 2 (AI\ Inpun Capaitance L rk
Yy terat Lo A iggy -3 (T V- Cotn Ouipnt Capaitaney |10 .r¥
s Fepurr Hogh \ vhgge N v, v -
o Duapont § i Voliage . 04 LA ULIE Y
A Thatpeat Hagh Vody gy 22 v lewy ® -230pA Z80A'CPU .
e TS e o m Ordering Information
LTl P fealapet vngm w sA \'I\"U w vn‘ C - Cerarme A
R R P ~ Plastic

|' o Voo Qeare Ohaepon | egb gpe Careent an | lagt "w A \(“.I*. EAR \r’“~ + S - Standard 5V $5% 0" 10 70°C
|| o Too Gt Ohurput | eghgge t mirent m b lagt -1 BA "0\'1““" .
" Foeca Hos Leatape Lusrent an Inpat Mode 10 uA o< le < V“‘




ng

“A.C. Characteristics Z80A-CPU

TpA=0°Ctu70°C. Vee = 45V + 5%. Unless Otherwise Noted.

Signat Sy mbol Parameter Mis Max Unit Test Condition
te Clock Period 25 113) paec 112) o =1 .t ‘et
. 1y (OH) Clock Pulse Width, Cluck High 110 | It niec ¢ wOH eyt h Y
1, (o) Clock Pulse Widih, Clock Low . 110 2000 nsec
4.t Qlock Rise and Fall Time k0] naec
D (AD) Address Qutput Delay 110 nsec
. 'F(AD) Delay 10 Float 90 nsec
Ao acm Address Stable Prior to MREQ (Memory Cycle) . L) nsec
(LI R Address Stable Prion 10 TORD, R or WR (1/0 Cycle) T mes ] (L S0pF U Vo ™ty 1y - 8
ta Address Stable from EﬁW_ﬁ_ ToRQ or MRED 137 [
teaf Address Stable From RD or WR During Float TaT nsec [2) 1=t =70
'D(D) Dats Output Delay 150 nse, 13f 1 =t +1 - 50
'F(D) Delay 1o Flon During Write Cycle . 90 nsey @ oLt
'S4 (D) Data Setup Teme 10 Rising Edge of Clock During M1 Cyute 33 nse¢ {3ty faqely* by =45
Po.3 5T (D) Data Setup Time 10 Falfing Edge of Clock During M2 14 M$ ) nies (‘L = SOpt
tdem Dats Stable Prior to WR (Memory Cycle) T37 niee Bl tgem=t. =170
. Data Stable Prior 10 WR (1/0 Cycle) 18T nsex
tedf Dats Stable From WR ™ 16 ty,= taLy* =170
ty Any Hold Time for Setup Time z 0 niec 171 ledf® 'w(\b[) - 70
'DLE (MR) MREQ Delay From Falling £dge of Clock, MREQ Low 85 nse¢
1118 (MR) MREQ Detay Fiom Rising Edge of Clock, MREQ High 85 niec
WREQ 'DHE (MR) MREQ Delay From Falling Edge of Ciock, MREQ High 85 nsec ('L = $0pF
tw (MRL) Pulie Width, MREG Low 131 nsec 18] ' (TRLy 1 -0
tw (MRH) Pulse Widih, MREQ High 197 nsec
1 CiTRi * tweh) * Y- 20
DL® (IR) 10RQ Delzy Fiom Rusing Edge of Clock, JORQ Low 78 nseq 5 me
o 'DLE (1R) JORQ Delay From Falling Edge of Clock, JORQ Low 5 nec €, = SupF
DS (1R) 10RQ Delay From Rising Edge of Clock, IGRQ High 5 nsec L i
10"3(,” 10RQ Delay From Falling Edge of Clock, IORQ High 5 nsec
r
pre (’RD) E[) Delay From Rising Edge of Clock, ELuw £ 85 nsec
i) 'DL® (RD) RD Delay From Falling Edge of Clock, RD Low 9s nse¢ €, » SOpF
DI (RDy | RD Delay From Rinng Edge.of Clock, RD High T 1 haec b &
'DHE (RD) RD Delay From Fatling Edge of Clock, RD High 5 nsec
'DLe (WR) ER Delay From Rining Edpe of Clmk.ﬁlﬁv 65 Ricc
LY ¥R Delay From Falting Edge of C1 t. WR Low 0 nsec
'y DLOWR) y 3 Edge o 8 =
& "D (wR) [ ¥R Delay Fiom Falling Edge of Cock, WR Hogh C T N e
o (WRL) Pulse Widih, WR Low 10 mec
— — 101 1 wRpy =1, -30
m 'DLMNY M1 Delay Fiom Rising Edge of Qlock. M1 Low 100 nee Ve w SOpF wRRL) e
"DH (M1) M1 Delay From Rising Edge of Clock, M High 100 | niec L=
DI (RF) RFSH Delay From Rising Edge of Clock, RFSH Low 130 nsec
RiER D (RF) RS Delay From Rising Edge of Clock, RFS High 330 e ] L= 3007
WAl 4 (WT) WAIT Setup Time 1o Falling Edge of Qock 0 nsec
BAL D (HT) ALY Detay Time From Falling Fdge of Clock 300 nsec ('L * S0pF
i Yam iNT Setup Time to Rising Edge of Clock 50 nsec
i e (VL) Pulse Width, KM Low 20 nsec
BUSRO ' (BQ) BUSRQ Setup Time 1o Rising Edge of Clock 50 niec
DL (BA) BUSAR Delay From Rising Edge of Clock, BUSAR Low . 100 | nsec .
BUEAR 'it(8a) | BUSAR Delay From Fallmg Edge of Clock, BUSAR High 60 | mec ] CL"S0PF
RESEY Y (RS) RESET Setup Time 10 Rising Edge of Clock &0 nse¢
(o) Delry 10 Float (MREQ, TORQ, RD and WR) 80 | nsec
' M Stable Piow to IORQ (intersupt Ack.) i nsee (U] 1y ™ 209 1y qpyy # 17 - 6
e
NOTES: TESY $0mrt ae2ren .
A. Data should be ensbled onto the CPU dats bus when mk. sctive. During interrupt scknowiedge data Yoo o
. thould be enabled when T and TORT are both sctive. “«-"::n
B. Al control upnals ase tnternally synchronized, so they may be (otally asynchronous with respect
10 the clock. & -
C. The lm;i'nl must be active for s minimum of 3 dock cycles.
D. Output Detay vi. Loaded Capacitance
TA=70°C  Veew sV 1ss =
Add 10nsec delay for each S0pf increase in load up to maximum of 200pf for data bus and 100pf for =
address & control lines. Losd cireut fos Ovipur

E. Although satic by design, 1e3ting guaranices tu(eH) of 200 psec maximum
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MEMORY MAP"

0000H ' ROM
(U3)
1FFFH 2764 / 27256
27256
7FrFH
8000H RAM
vy
9FFFH 6264 / 62256
62256
FFFFH
/O MAP
JP3 DISCRIPTION
00H 80H 8255 Us General purpose
KEY BOARD (PC0-PC7)
10H 90H 8255U9" General purpose
20H ACH 8255 U10 General purpose
30H BOH 8255 U11 General purpose
) | EEPROM,RS232
40H CoH RTC ( CoH-CFH)
50H DoH LCD Character/Graphics
60H EoH Watch dog
70H FoH Reserve
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SPECIFICATIONS

HARDWARE
NUMBER OF MODULES
OUTPUT MODULE CURRENT RATING
OPERATE TIME '
ISOLATION
POWER CONSUMPTION 5 VOITS (BOARD ONLY)
LOGIC LEVEL TO “TURN ON"
NUMBER OF LEDS
TRANSITER
TTL IC
OPTO IC
TRIACS
CONNECTOR

DIMENSIONS:

e

(1)

10

6A AT 220V AC

20 ms MAX

7500V AC MIN

250 mA

"0" (LOW)

8 RED FOR INPUT

8 BC557

1

8

8

1 (40 PIN-HEADER

STRIP FOR .8255
- BOARD

‘1 (40 PIN-HEADER

STRIP FOR 8255

2 (34 PIN-HEADER
STRIP . '
16cm L X 13cm W X
2.5 cm H
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OONNECTOR PINOUT

40 PIN 40 PIN 34 PIN

PA3 o PA4 A >

-——Jnr-c ~—n -, .
T e e R e e S
PAO o e el o Pa7 —_—1e e £az »
GNO Tt S —— vee TS, ST— PBO o ol o

*—ie *——ta e e >
. =S — SO et el —ope7 PB4 11 O3
PgG ——1l pcs 18 H{——s’ pes PCO *——1° :_.._._-.

e [ e o ] [N CS—— pCa By g ~ —— PRe PC2 i -

peq e o —— PA7 o~ 19, ®T——% g3 pcy ™——F* f—=
PCO T 1O =—. PAG 5 T® S1——a Lo pig 18 i ——a

—n —t— pas =———te ST ppi vée —1* >~t——a
PC2 —la *4——a PBY? PA4 ————tp .. Sf———a P8O GNO r————t W
PC3 [ - PBS PA3 (e’ o PC3 P~
i —E HeRem o I Ml —R o—

—eh - —s
PB2 o Ie ¥ PB3  PAO T TS ST .p5p
8255 8255
10 PIN

I..-...l-
r
m
o

% LED O/P

]
h
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,
718N 1IN TN SSRAC

IC :

MOC 3082 = 8
7415245 = 1
330 1/4 W. = 24
180 1/4W. = 8
390 1/4W. = 8
1K  1/4W. = 8
4.7K 1/4W. = 8
560 1/4 W. = 1
39 1W. = 8

Wid PRINT  SSRAC

HEADER STRIP 40 PIN
HEADER STRIP 34 PIN
TERMINAL 10 3@

LED

TR BC557

wiada PCB

BTA 06600S

HEAT SINK

{iba HEAT SINK

{ipe TERMINAL

VR AN TERMINAL

=3¢

3t Bt B e [ e e
P R LG D S L

3¢
o

N N e

=

N o @ O b o O

8 PIN
20 PIN

0. 1uF MUTI

0. 1uF 50V.

0. 1uF 250V AC
100uF 16V.

WL

3Bt B BV Bt De
B P I A

3e
-
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a1

CPU "Z80.TBL" ;USE 7280 TABLE
HOF "INT8" ;HEX Output formate
L 0080 = _PORT1 EQU  80H
. 0090 = PORT2 EQU 90H
t OOAO = PORT3.. EQU OACH
O0BO = PORT4 EQU . OBOH
00CO = RTC EQU " OCOH
0000 ORG 000OH
0000 . POWER_ON:
0000 AF XOR A
0001 3D LOOP: DEC A '
0002 20FD JR NZ,LOOP
0004 31009F LD SP,9F00H
0007 . SET8255:
;**********************************k****
;Set 8255 #1 PORT A= OUT ; PORT B = OUT
;PORT C(UP) = OUT , PORT C(LOW) = IN
;***************************************
0007 3ES8S8 LD A,88H
0009 D383 OUT . (PORT1+3),A
;***************************************
;Set 8255 #2,3,4 PORT A,B,C = OUT
;***************************************
000B 3ES80 ' LD A ,80H
000D D393 OUT (PORT2+3) ,A
OOO0OF D3A3 ouT (PORT3+3) ,A
0011 D3B3 ouT (PORT4+3) ,A
;***************************************
;Clera PORT Control SSR. (OFF LIGHT)
;***************************************
0013 3EFF LD A ,OFFH
0015 D390 ouT (PORT2) ,A
0017 D391 OouT (PORT2+1) ,A
0019 D392 . QUT (PORT2+2) ,A
001B D3AO OouT (PORT3) ,A
001D D3A1l OUT (PORT3+1) ,A
001F D3A2 ouT (PORT3+2) ,A
0021 D3BO ouT =~ (PORT4J,A
0023 D3B1 OUT (PORT4+1) ,A
0025 D3B2 OUT (PORT4+2),A
;***************************************
;xxxxxxCLEAR BUFFER DISPLAY®Xx&xkxkkxXxXkkkxkxkx
;***************************************
0027 0605 LD B,05H
0029 210080 LD HL, 8000H
002C 3EFF LD A ,OFFH
002E LooP2:
002E 77 LD (HL) ,A
002F 23 INC HL
0030 10FC DJINZ LOOP2

;***************************************
;*xxClear Address config display & swxx=x
;***************************************
0032 0604 LD B, 04H
0034 210081 LD HL,8100H



0037
0039
0039
O03A
003B

003D
003D
003F
0041
0041
0042
0044
0046
0048
004A
004D
004F
0051
0054
0055
0057
0059
005C
CO5F
0061
0061
0063
0065
0068
006B
006D
006D
006F
0071
0074
0077
0077
007a
007D
0080
0083

0085
0085
0086

0088
ob8A
008B
008D
O08E
0090
0092
0095
0096
0096
0098
009A

3E00

77
23
10FC

0604
OEO1

79
D382
DB82
E670
FEOO
C48500
CBO1
10FO
210081
7E
FEOO
2008
CD1503
CD6003
1816

FEO1
2008
CD2903
CD6003
180A

FEO2
20CC
CD4AO03
CDh6003

CD8603
CD7A03
*CD6003

CD8603

18B8

57
DB82
E670
BA
28F8
79
FEO1
2004
CDAEOO
Cc9

FEO2
2004
CDC700

DY

LD

CLEAR_LOOP:
LD
INC
DJINZ

A,O0H

(HL) ,A
HL
CLEAR_LOOP

JRAKKKAAKAAAAK KA KA AR ARARX AR KX AR K IRk hxh%
JxxxkxkxxxxxxSCAN SWI TCH % % v 3 # e J s de e ok de e de ke X
JRKAKAKAKKKAKAIRKAHK KK AXKA K IR A AR ALk RA kK

SW_SCAN:
LD
LD

LOOP_SW1:
LD
OUT
IN
AND
cP
CALL
RLC
DJINZ
LD
LD
CP
JR
CALL
CALL
JR

NO_LOGO:
CP
JR
CALL
CALL
JR

NO CLOCK:

)] CP

JR
CALL
CALL

END DISPLAY:
CALL
CALL
CALL
CALL
JR

INDATA:

LD
IN
AND
Ccp
JR
LD
1014
JR
CALL

B,04H
C,01H

A,C
(PORT1+2) ,A
A, (PORT1+2)
70H

OOH

NZ, INDATA

C

LOOP_SW1
HL,8100H

A, (HL)

O0OH
NZ,NO_LOGO
LOGO"DISPLAY
DISPLAY
END_DISPLAY
01H
NZ,NO_CLOCK
CLOCK_DISPLAY
DISPLAY
END_DISPLAY

02H
NZ,SW_SCAN
SCORE_DISPLAY
DISPLAY

DELAY
CLEAR
DISPLAY
DELAY
SW_SCAN

D,A

A, (PORT1+2)
70H

D

Z , INDATA
a,c

01H
NZ,NO_ROWO
KEY_ROWO

02H
NZ,NO_ROW1
KEY ROW1

;SET COUNTER ROW SW.

;OUT ROW SW.

; INPUT SW. DATA

;Clrae INPUT ROW SW.
;CKD. DATA INPUT

;Have DATA CALL INDATA
;Shift ROW SW. Active

JHL =

;Load DATA TO D.
;CKD. INPUT DATA

;KEY ACTIVE LOOP
;Load A = ROW SW.
;CKD ROW O

;CALL A = ROW O

;CKD ROW 1

JCALL A = ROW 1



009D C9
009E

O09E FEO4
00AO 2004

OOA2 CDEOOO

00AS5 C9
00A6

00A6 FEOS8
00A8 2003

O00AA CDF900

00AD
O0AD C9

OOAE

O0OAE 7A
00AF FEA40
00B1 2004

00B3 CD1201

00B6 C9
00B7 FE20
00B9 2004

00BB CD3BO1

OOBE C9
O0OBF FE10
00C1 2003

00C3 CD6401

00Ce6 C9

0o0C7

00C7 7A
00C8 FE40
00CA 2004

00CC CD8DO1

OOCF C9
00DO0 FE20
00D2. 2004

00D4 CDBOO1

00D7 C9
00D8 FE10
00DA 2003

00DC CDD301

O0DE .C9

0OCEO

OOEO 7A
OOE1 FE40
OOE3 2004

OOE5 CDFé601

OCE8 C9
O0OE9 FE20
OOEB ‘2004

00ED CD1902

O0FO0 C9
O0OF1 FE10
OOF3 2003

O0F5 CD3CO02

QOF8 C9

OOF9
00F9 7A

RET
NO_ROW1:
CP
JR
CALL
RET
NO_ROW2:
CP
JR
CALL
NO_ROW3:
RET

KEY ROWO:
LD
CP
JR
CALL
RET
NOO 1: CP
JR
CALL
RET
NOO 2: CP
) JR
CALL
NOO 3: RET
KEY ROW1:
LD
CP
JR
CALL
RET
NOi 1: CP
JR
CALL
RET
NO1 2: CP
JR
CALL
NO1 3: RET
KEY ROW2:
LD
CP
JR
CALL
RET
NO2 1: CP
- JR
CALL
RET
NO2 2: CP
- JR
CALL
NQ2_3: RET
KEY ROW3:
LD

04H
NZ,NO_ROW2
KEY ROW2

08H
NZ,NO_ROW3
KEY ROW3

A,D
40H
NZ,NOO_1
SW1

20H
NZ,NOO_2
SW2

10H
NZ,NOO_3
SW3

A,D
40H
NZ,NO1 1
SW4

20H
NZ,NO1 2
SW5

10H
NZ,NO1_3
SW6

A,D
40H
NZ,NO2 1
SW7

204
NZ,NO2_2
SW8

10H
NZ,No2_3
SW9

;CKD ROW 2

;CALL A = ROW 2

;CKD ROW 3

;CALL A = ROW 3
:Load A = DATA IN
;JCKD SW 1

;JUMP IF NOT SW1
;SET A = 1

;CKD SW 2

;JUMP IF NOT SW2
;SET A = 2

;CKD SW 3

;JUMP IF NOT SW3
;SET A = 3

;CKD SW 4

;JUMP IF NOT SwW4
;SET A = 4

;CKD SW 5

; JUMP IF NOT SW5
;SET A = 5

;CKD SW 6

;JUMP IF NOT SW 6
;SET A =6

;CKD SW 7

;JUMP IF NOT SW 7
;SET A = 7

;CKD SW 8

;JUMP IF NOT SW -8
;JSET A = 8

;CKD SW 9

;JUMP IF NOT SW 9
;SET A = 9



a4

OOFA
O0FC
00FE
0101
0102
0104
0106
0109
010A
010C
010E
0111

0112
0112
0115
0116
0118
011A
011D
O11F
0120
0121
0121
0123
0125
0129
012C
012F
0130
0130
0134
0137
013A

013B
013B
013E
013F
0141
0143
0146
0148
0149
014A
014A
014C
014E
0152
0155
0158
0159
0159
015D

FE40
2004
CD8202
(o]
FE20
2004
CD5F02
c9
FE10
2003
CDB102
co

210181
7E
CB47
2007
210081
3EO1
77

co

CB4F
200B
DD213E04
DD7EO01
CDBFO02
co

DD213E04
DD7EO1
CDEAO2
co9

2lo181
7E
CB47
2007
210081
3E0O
77

co

CB4r
200B
DD213E04
DD7EO2
CDBFO2
co

DD213E04
DD7EO2

CP
JR
CALL
RET
NO3 1: CP
- JR
CALL
RET
NO3 2: CP
- JR
CALL
NO3 3: RET

40H
NZ,NO3_1
SWA

20H
NZ,NO3 2
SWO

10H
NZ,NO3_3
SWB

;CKD SW #

;JUMP IF NOT SW#
;SET A =0A

;CKD SW 0

;JUMP IF NOT SW O
;SET A = O

;CKD SW =*

;JUMP IF NOT SW =
;SET A = OB

;***********************************************

;xx%x SWITCH NO.1 and SW SELECT CLOCK DISPLAY #x%x

;***********************************************

SW1:
LD
LD
BIT
JR
LD
LD
LD
RET

SET SW1:
BIT
JR
LD
LD
CALL
RET

SECON SETSW1:

R )

LD
CALL
RET

HL,8101H
A, (HL)
0,A

NZ,SET SW1

HL,8100H
A,01H
(HL) ,A

1,A

NZ,SECON_SETSW1
IX,NUMBER

A,(IX+1)
SET1

IX,NUMBER

A, (IX+1)
SET2

;HL = BUFFER CONFIG SET S
;LOAD DATA CONFIG TO A.
;CKD. BIT SELECT

;SW SET ACTIVE IF JUMP

;HL = BUFFER TYPE DISPLAY
;SET DATA TYPE DISPLAY TO
;LOAD DATA TYPE DISPLAY T~

;CDK. COUNTER ENTER
:SECON ENTER IF JUMP
;IX = TABLE NUMBER
;OPEN TABLE DATA 1
;CALL PROGRAM SET1

;IX = TABLE NUMBER
;OPEN TABLE DATA 1
;CALL PROGRAM SET2

;*************************************************

2 AND SW. SELECT LOGO DISPLAY =#xxx

;*************************************************

;xxx SWITCH NO.

SW2:
LD
LD
BIT
JR
LD
LD
D
RET

SET_SW2:
BIT
JR
LD
LD
CALL

- RET

SECON_SETSW2:
LD
LD

HL,8101H
A, (HL)
0,A

NZ,SET SW2

HL,8100H
A,O0H
(HL),A

1,A

NZ,SECON_SETSW2
IX,NUMBER

A,(IX+2)
SET1

IX,NUMBER

A, (IX+2)

St o

A
A



- a8

0160 CDEAOZ CALL SET2
0163 C9 RET

;*************************************************

;xx%x SWITCH NO. 3 and SW. SELECT SCORE DISPLAY xxx

JRKA KR KA A KA KA Ak hhkhhkhhhhbhhhhhhhhhhhhhhkkk

0164 SW3:

0164 210181 LD HL,8101H
0167 7E LD A, (HL)
0168 CB47 BIT 0,A

016A 2007 JR NZ,SET_SW3
016C 210081 LD HL,8100H
016F 3E02 LD A,02H

0171 77 LD (HL) ,A
0172 C9 RET

0173 SET SW3:

0173 CBAF BIT 1,A

0175 200B JR NZ,SECON SETSW3
0177 DD213E04 LD 1X,NUMBER
017B DD7E03 LD A, (IX+3)
017E CDBFO02 CALL SET1

0181 C9 RET

0182 SECON_SETSW3:

0182 DD213E04 LD 1X,NUMBER
0186 DD7EO03 LD A, (IX+3)
0189 CDEAO2 CALL "SET2

018C C9 RET

gRhAAkAhkkhkhhhhdkhhkhkkhkhkhkhkdkhkhhkhkhhhkhkhhhhrik

saxxxxxxkx SWITCH NUMBER 4. xaxxxxxkxxnixx

JRAFTH A KA KA AT A KA A A A A hhhhhkhkhhhhhkhhhkkk

018D SW4:

018D 210181 LD HL,8101H
0190 7E ‘ LD A, (HL)
0191 CBA47 BIT 0,A

0193 2001 JR NZ,SET_SW4
0195 C9 RET

0196 SET SW4:

0196 CB4F BIT 1,A

0198 200B JR NZ,SECON_SETSW4
0192 DD213E04 LD IX,NUMBER
019E DD7E04 LD A, (IX+4)
01A1 CDBFO02 CALL SET1

0124 C9 RET

01AS SECON_SETSW4:

01A5 DD213E04 LD IX,NUMBER
01A9 DD7E04 . LD A, (IX+4)
01AC CDEAO2 CALL SET2

01AF C9 RET

FTHREKEAKKAAKKLAERAKARAAKRAAKRAKRARKAAKRKAAKRAAR KKK KX

saxxxkxkxxkxx SWITCH NUMBER 5. ®axxakkkkkikikkx
IR Ry Y P IR T T

01BO SW5:

01BO 210181 LD HL,8101H
01B3 7E LD A, (HL)
01B4 CB47 BIT 0,3

0186 2001 JR NZ,SET SW5
01B8 C9 RET T
01B9 SET_SW5:

01B9 CB4F BIT 1,A



O1BB
01BD
01C1
01C4
01Cc7
01cCs8
01Cs8
o1iccC
O1CF
01D2

01D3
01D3
01Dé
01D7
01D9
01DB
01DC
01DC
O1DE
01EO
O1E4
01E7
O1EA
O1EB
01EB
O1EF
01F2
O1F5

O1F6
01F6
O1F9
O1FA
O1FC
O1FE
O1FF

O1FF

0201
0203
0207
020A
020D
020E
020E
0212
0215
0218

0219
0219

20E8
DD213E0O4
DD7EQ5
CDBFO02
C9

DD213E04
DD7E05
CDEAO2
c9

210181
7E
CB47
2001
cs

CB4F
20C5
DD213E04
DD7E06
CDBFO02
Cco

DD213E04
DD7EQ6
CDEAQ2
co

210181
7E
CB47
2001
co

CB4F
200B
DD213E04
DD7E07
CDBF02
co

‘DD213E04

DD7EQ7
CDEAO2
(032

210181

JR NZ,SECON_SETSW4
LD IX,NUMBER
LD A, (IX+5)
CALL SET1
RET
SECON_SETSWS:
LD IX,NUMBER
LD A, (IX+5)
CALL SET2
RET

;*****************ﬁ*k********************

Jhxxxkkkixx SWITCH NUMBER 6. xkkkkdkkkikhkxx
TAARKIKKAAAKAKKARRKRRAKRKRRAKRKA LA AAKA XA AR A KRX

SW6:

LD HL,8101H
LD A, (HL)
BIT 0,A
JR NZ,SET_SWé
RET

SET_SW6:
BIT 1,A
JR NZ,SECON_SETSW4
LD IX,NUMBER
LD A, (IX+6)
CALL SET1
RET

SECON_SETSW6:
LD IX,NUMBER
LD A, (IX+6)
CALL SET2
RET

;****************************************

pxxxxxkkxx SWITCH NUMBER 7. *kkkkkakkkkkk

;****************************************

SW7:

LD HL,8101H
LD A, (HL)
BIT 0,A
JR NZ,SET_SW7
RET

SET_SW7:
BIT i,A-
JR NZ,SECON_SETSW7
LD IX,NUMBER
LD A,(IX+7)
CALL SET1
RET

SECON_SETSW7:
LD IX,NUMBER .
LD A, (IX+7)
CALL SET2
RET

;*************************************k**
srxxxnxxxx SYITCH NUMBER 8. XXkXxXAkXAXRKRAKKX
JHREAKAKAKRRAKKARAARAAKKAKKKKRMARKARKNKANRK R KX
SW8:

LD HL,8101H



021C
021D
021F
0221
0222
0222
0224
0226
022A
022D
0230
0231
0231
0235
0238
023B

023C
023C
023F
0240
0242
0244
0245
0245
0247
0249

024D

0250
0253
0254
0254
0258
025B
025E

025F
025F
0262
0263
0265
0267
0268
0268
026A
oz2eC
0270
0273
0276
0277
0277
027B
027E
0281

7E
CB47
2001
c9

CB4F
200B
DD213E04
DD7E08
CDBFO02
co

DD213E04
DD7E08
CDEAOZ2’
C9

210181
7E
CB47
2001
Cc9

CB4F
200B
DD213E04
DD7EO9
CDBFO2
Cco

DD213E04
DD7E09
CDEAO2
Cc9

210181
7E
CB47
2001
Co

CB4F
2008
DD213E04
DD7E0OQ
CDBFO02
c9

-DD213E04
‘DD7EDO

CDEAOZ2
co

a7

LD
BIT
JR
RET
SET_SW8:
BIT
JR
LD
LD
CALL
RET
SECON_SETSW8:
LD
LD
CALL
RET

A, (HL)
0,A
NZ,SET_SW8

1,A .
NZ ,SECON_SETSW8
IX,NUMBER

A, (IX+8)

SET1

IX,NUMBER
A, (IX+8)
SET2

7 KR KK KKK K K Kk Kk K K Kk Kk kK Kk %k kK ok ok ok ok ke K %k ok ok ke ok ok ok Kk e ke

srexxxxxxxx SWITCH NUMBER 9. ®%kxkkkkxk®x

FREKARARRAR ALK EAKKARAAEKRAAERRAAR AR R

SW9:
LD
LD
BIT
JR
RET

SET_SW9:
BIT
JR
LD
LD
CALL
RET

SECON_SETSW9:
LD
LD
CALL
RET

HL,8101H
A, (HL)

0,A
NZ,SET_SW9

1,A :
NZ,SECON_SETSW9
IX,NUMBER

A, (IX+9)

SET1

IX,NUMBER
A, (IX+9)
SET2

FRMAAAA KA XA A AARXAAAARAKA A AKX kAR A kXX hk

2xkkkkxkikk SWITCH NUMBER O. *k#&xxxaxkkxkkkxk

gRA KAk hhkdkkdkhkhkhbhkkhkdhkhkhhhhkhkkhkkkhkkhk

SWO:
LD
LD
BIT
JR
RET
SET_SWO:
BIT
JR
LD
LD
CALL
RET
SECON_SETSWO:
LD
LD
CALL
" RET

HL,8101H
A, (HL)

0,A
NZ,SET_SWO

1,A
NZ,SECON_SETSWO
IX,NUMBER

A, (IX+0)

SET1

IX,NUMBER
A, (IX+0)
SET2



0282
02382
0285
0286
0288
0284
028C
028E
0290
0291
0291
0293
0295
0298
029B
029C
029E
0240
02A3
02A6
02A8
02A9
02AA
02AA
02AD
02AF

02BO
02BO

02B1
02B1
02B4
02B5
02B7
02B8
02BB
02BD
02BE

02BF
02BF
02C0
02C3
02C5
02C7
02C9
02CB
02CC
02CC
02D0

2101381
7E
CB47
2026
CB4F
2003
CBCF
c9

CBS8F
3E00
320181
210081
7E
FEO1
200A
CD9203
210480
3EBF
77

(03°]

210480
3E7F
77

Cco

210181
7E
F601
77
210480
3E3F
77

c9

SF
210081
FEO1
2805
FEO2
2810
ca

DD211080
DD7E01

;******************************************g***
FARRRXAXXNAXRXRNXE SWITCH ENTER i % o o o 5 o & 5 5 ok s & ok ok %
7 R R KK KKK KK KK KK K K KK kK Ak R ok ok Tk o e ke ok gk ok ok ok ok 3k ok ok Kk e ok ok ok ke ok

SWA:
LD
LD
BIT
JR
BIT
JR
SET
RET

NO FIRST:

- RES

LD
LD
LD
LD
CP
JR
CALL
LD
LD
LD
RET

AAA:
LD
LD
LD

END_SWA:
RET

HL,8101H
A, (HL)

0,A .
NZ,END_SWA
1,A

NZ,NO FIRST
1,A

1,A

A,00H
(8101H),A
HL, 8100H

A, (HL)

01H

NZ,AAA
WRITE_CLOCK
HL, 8004H
A,OBFH

. (HL) ,A

HL,8004H
A,7FH
(HL) ,A

;/CKD. BIT SET DATA (= 1

/BIT 0 =1 , 2 NO SET
+CKD. BIT FIRST ENTER
;JUMP BIT 1 = 1 (SECON )

;SET FIRST ENTER

;CLEAR BUFFER ENTER KEY

;CLEAR BUFFER SET KEY
+HL = DATA TYPE DISPLAY
+LOAD A FORM DATA TYPE
;CKD CLOCK DISPLAY

;CALL PROGRAM WRITE CLOt

FRIAK KK AT I AKA AR I AR A AAKA AT AR KR AR kA kKKK
;rxxAxkkAxk SWITCH SET Akakaaxkkkkkdkkksk
FREKAREHAAAKAAAARKRA XK AR AAR AR AR RRRAK K

SWB:
LD
LD
OR
LD
LD
LD
LD
RET

HL,8101H
A, (HL)
01H

(HL) ,A
HL,8004H
A,3FH
(HL),A

FHERKAXXKARKAAKRKAARKARRRKARARKARKAKKKRRARAK ANk XK KK KA%x PR( .
TAAARKAAKARAKEAKXRAKAAARARRARARARKRRRN LR AN K

SET1:
LD
LD
CcP
JR
CP
JR
RET

SET_CLOCK1:
LD
LD

E,A
HL,8100H

O1H
Z,SET_CLOCK1
02H
Z,SET_SCORE1l

IX,8010H
A, (IX+1)

;LOAD DATA TO E.

;HL = CONFIG TYPE DISPLI
;CKD TYPE CLOCK DISBLAY -

;JP. IT CLOCK DISPLAY
;CKD. TYPE SCGRE DISPLA)
;JP IT SCORE DISPLAY

;IX = BUERER CLOCK DATA
;/SHIFT LEFT DATA 1 BYTE

v
o

E
1,

LA N B T N



02D3
02D6
02D7
02DA
02DB
02DB
02DF
02E2
02ES
O2E6
02E9

O2EA
O2EA
O2EB
O2EE
02F0
02F2
02F4
02F6
02F7
02F7
02FB
O2FE
0301
0302
0305
0306
0306
030A
030D
0310
0311

0314.

0315
0315

DD7700
7B
DD7701
103°)

DD212080
DD7EO01
DD7700
7B
DD7701
co

5F
210081
FEO1
2805
FEO2
2810
ce

DD211280
DD7E01
DD7700
7B
DD7701
C9

DD212280
DD7EO1
DD7700
7B
DD7701
co

210080

0318 DD213904

031C
O31E
031E
0321
0322
0324
0325
0326
0328

0329
0329
032C
032D

1E05

DD7E00
77
DD23
23

1D
20F6
(of:)

21p181
TE
CB47

LD
LD
LD
“RET
SET_SCORE1:
LD
LD
LD
LD
LD
RET

o A

(IX+0),A
A,E
(IX+1),A

IX,8020H
A, (IX+1)
(IX+0),A
AE

(IX+1),A

;LOAD NEW DATA TO LSB.

;IX = BUFFER SCORE DATA
;SHIFT LEFT DATA 1 BYTE

;LOAD NEW DATA TO LSB.

FHRIEAKKKAKKAKKARKIRAKRAKAAKAKAR AR AR AR AKkA KK P hkkxxkkkxx PRO(
TRIKEKKIIKKAXKKARKAKKAAK AR AR AR KA XK

SET2:
LD
LD
CP
JR
CP
JR
RET

SET_CLOCK2:
LD
LD
LD
LD
LD
RET

SET SCORE2:
LD
LD
LD
LD
LD
RET

E,A
HL,8100H
01H

Z,SET_CLOCK2

O2H

Z,SET_SCORE2

IX,8012H
A, (IX+1)
(IX+0) ,A
A,E

(IX+1),A

IX,8022H
A, (IX+1)
(IX+0),A
AE

(IX+1),A

;LOAD DATA TO E.

;HL = CONFIG TYPE DISPLA}
;CKD TYPE CLOCK DISPLAY
;JP. IT CLOCK DISPLAY
;CKD. TYPE SCORE DISPLAY
;JP IT SCORE DISPLAY

;IX = BUFFER CLOCK DATA
;SHIFT LEFT DATA 1 BYTE

; LOAD NEW DATA TO LSB.

;IX = BUFFER SCORE DATA
;SHIFT LEFT DATA 1 BYTE

;LOAD NEW DATA TO LSB.

PR Rt R EE LT EEEESESESEEEEEEEEEET]

; PROGRAM LOAD LOGO DATA TO BUFFER DISPLAY

LSRR EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEET]

LOGO_DISPLAY:

LD
LD
LD

LOOP7:

LD

D
ANC
INC
DEC
JR

RET

HL,8000H
IX,SEIKO
E,O05H

A, (IX+0)
(BL) ,2
IX

HL

£

NZ , L.OQP7

JHL
yIX

BUFFER DISPLAY
TABLE DATA off LQG!

;COPY DATA LOGO TO BUFFEI!
;DISPLAY .

TEAAARAKAKEAAAAKAKA AR A KRR A AARARAAAARARARA AR K KX

/PROGRAM LOAD CLOCK DATA TO"BUEFER DISPLAY

;***********************d*******************

CLOCK_DISPLAY:

LD
LD
BIT

'HL,8101H
A, (HL)
0,A



032F
0331
0334
0334
0337
033B
033D
033D
0340
0341
0343
0344
0346
0348
0349

034A
034A
034D
0351
0353
0353
0356
0357
0359
035A
035C
035E
035F

0360
0360
0363
0365
0367
0367
0368
036A
036B
036C
036E
0370
0372
0372
0373
0375
0376
0377
0379

037A

2803
CDBOO3

210080
DD211080
0604

DD7E00
77
DD23
23
10F7
3E7F
77

c9

210080
DD212080
0604

DD7E0Q
77
bD23
23
10F7
3EBF
77

Cc9

210080
0603
OESO

7E
ED79
0oC
23
10F9
0602
OEAO

7E
ED79
ocC
23
10Fg9
co

aio

JR Z,NO_SETCLOCK.

CALL READ_CLOCK
NO_SETCLOCK:

LD HL,8000H ;HL =

LD 1X,8010H JIX =

LD B,04H ; B =
CLOCK_LOOP:

LD A, (IX+0) ; LOAD

LD (HL) ,A ; LOAD

INC X ) ;INC.

INC HL ; INC.

DJNZ CLOCK LOOP

LD A,7FH

LD (HL) ,A

RET

ADDRESS BUFFER DIS
ADDRESS BUFFER CLO¢
COUNTER CLOCK DATA

DATA CLOCK TO A.

A. TO BUFFER DISPL.
INDEX BUFFER CLOCK
INDEX BUFFER DISPL

FREKAIAKARKEKAAKAAKAKRAKL AR RAR AR AR AR AR A KRk

; PROGRAM LOAD SCORE DATA TO BUFFER DISPLAY

FREKAAKEKAAKK AR AR KA A KRR AAARA AR AR AKX

SCORE DISPLAY:

LD HL, 8000H ;HL =

LD IX,8020H ;IX =

LD B,04H ; B =
CSORE_LOOP: :

LD A, (IX+0) ; LOAD

LD “(HL) ,A ; LOAD

INC IX ; INC

INC HL ; INC.

DJNZ CSORE_LOOP

LD A,OBFH

LD (HL) ,A

RET

ADDRESS BUFFER DIS
ADDRESS BUFFER SCO
COUNTER SCORE DATA

DATA SCORE TO A.

A. TO BUFFER DISPL
INDEX BUFFER SCORE
INDEX BUFFER DISPL

7 %% ek e Kk Kok %k ok Kk ok ke Kk gk ok ok ok ok sk ok 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ke Kk

sk xR AKAkXKXkAAXkXDISPLAY PROGRAM* % % % & % % % % % % sk %k &k

FEAIEKIAKAAEK LKA KAKRAKAAAKLA KA AR AR AR A KRRk A k%

DISPLAY:
LD HL, 8000H
LD B,O03H
LD C,PORT2
DISPLAY1:
LD A, (HL) ;A
OUT (c),a
INC c
INC HL
DINZ DISPLAY1
LD B,02H
LD C,PORT3 - ;C =
DISPLAYZ2:
LD A, (HL)
OUT (C),a
INC o
INC HL-
DJINZ DISPLAY2
- RET '

;***********************************

; ***PROGRAM CLEAR DATA IN DUFFERx=xxx

FHAERERXARRAEKEKAKARKRAAKARARALAKKARKR A AKX K XK

CLEAR:

;HL=START BUFFER ADDRESS
;C = ADDRESS PORT 8255#2
=DATA IN BUFFER

;OUT DATA TO PORT

; INC PORT
;INC BUFFER DATA

ADDRESS PORT 8255#3



0373

0605

. .. Q32C~210080

x - 037F"
0381
0381
0382
0383
0385

0386
0386
0387
0389
0389
038B
038B
038C
038E
0390
0391

0392
0392
0396
0399
039B
039D
03A0
03A1
03A3
03A6
03A7
03A9
03AC
03AD
03AF

03BO

03BO
03B4
03B6

3EFF

77
23
10FC
co

D9
06CO

OEQO

oD
20FD
10F9
D9
c9

DD211080
DD7E00
OECS
ED79-
DD7E01"
oD
ED79
DD7E02
oD
ED79
DD7E03
oD
ED79

c9

DD211080
OEC5
ED78

03B8 E60F

0 3BA
03BD
03C0
03C1
03C3
03C5
03C8
03CB

CDEZ203
DD7700
oD
ED78
E6OF
CDE203
DD7701
oD

atl

LD
LD
LD
LOOP_CLEAR:
Z LD
INC
DJNZ
RET

B,05H
HL,8000H
A,OFFH

(HL) ,A
HL
LOOP_CLEAR

;B = COUNTER BUFFER DISt
+HL = START ADDRESS BUFF
;A = DATA OFF LIGHT

;LOAD A. TO BUFFER DISPI
+INC. INDEX BUFFER DISPI

f*****************}****************

;xxxkxx DELAY TIME PROGRAM xxxxxxxx

;**********************************

DELAY:
EXX
LD

DELAY LOOP2:
LD

DELAY LOOP1:
DEC
JR
DJNZ
EXX
RET

B,0COH
C,00H

o

NZ ,DELAY LOOP1

DELAY_LOOP2

;*******************************************

;xxxxxxxx PROGRAM WRITE DATA TO RTC.#*xxxxxxx

shRhA A Kk hkhkhkhhkhhhhhhhhhhhkhhkhhhkhkhhhhkhhhhhkkxk

WRITE CLOCK:
LD
LD
LD
out
LD
DEC
ouT
LD
DEC
ouT
LD
DEC
ouT
RET

IX,8010H
A,(IX+0)
C,RTC+5
(C) A

A, (IX+1)
C

(C).A
A,(IX+2)
C

(C),A

A, (IX+3)
Cc

(C).A

;IX = BUFFER CLOCK DATA
;LOAD A. = HSB HOR
;C = PORT RTC.

;A. = LSB HOR

sA. HSB Min

LSB Min

JA.

FRAe KK kI kA AR AR AR A IR KK A AKX KKK ARk kkkkkx

s xxxxxxx PROGRAM READ DATA FROM RTC.*xxxxxx

FREKKKAKARAKAKA A AR KA KA A ARk A Ak khkkhhhkhhhkhhhki

READ CLOCK:’

LD
LD
IN
AND
- CALL
LD
DEC
IN
AND
_ CALL
- 1D
DEC

IX,8010H
C,RTC+5
A,(C)
OFH
TABLE
(IX+0),A
c

A,(C)
OFH
TABLE
(I1X+1),A
o

;IX = BUFFER CLOCK DATA
;C = PORT RTC.
;IN DATA HSB HOR.

;LOAD DATA TO BUFFER

;IN DATA LSB HOR.

;LOAD DATA TO BUFFER



03CC
03CE
03D0
03D3
03D6
03D7
03D9
03DB
O3DE
03E1

03E2
03E2
03E6
O3ES8
03EA
03ED
03EE
03F0
03F2
03F5
03F6
03F8
O3FA
03FD
O3FE
0400
0402
0405
0406
0408
040A
040D
040E
040E
0410
0412
0415
0416
0418
041a
041D
041E
0420
0422
0425
0426
0428
042A
042D
042E
0430
0432
0435
0436

0438

0439

ED78
E60F
CDE203
DD7702
oD
ED78
E60F
CDE203
DD7703
C9

DD213E04
FEOO
2004
DD7EO0
Cc9
FEO1
2004
DD7EO1
1042
FEO2
2004
DD7E02
103°
FEO3
2004
DD7EO3
c9
FEO4
2004
DD7E04
c9

FEOS5
2004
DD7E05
c9
FEO6
2004
DD7EO06
93]
FEO7
2004
DD7E07
1042
FEOS8
2004
DD7E08
Cc9
FEO9
2004
DD7EQ9
C9
3EFF
Cc9

-\;

LY

IN A,(C) ;IN DATA LSB HOR.
AND OFH

CALL TABLE

LD (IX+2),A ;LOAD DATA TO BUFFER
DEC C

IN A, (C) ;IN DATA LSB Min.
AND OFH

CALL TABLE

LD (IX+3),A

RET

.;**********************************

sxkxxxxx READ DATA FRO TABLE ®&xxxxx

7 K F Kk de F sk K Kk ok ok Kk gk ok ok ok kK k ok ok ok Sk ok ok ok ok ok ok Kk ok .
TABLE:
LD IX,NUMBER
CP OOH
JR NZ,NO_0
LD . &, (IX+0)
RET
NO 0: CP 01H
JR NZ,NO 1
LD A, (IX+1)
RET
NO 1i: CP 02H
JR NZ,NO 2
LD A, (IX+2)
RET
NO 2: CP O3H
JR NZ,NO_3
LD A, (IX+3) .
RET
NO 3: cCP 04H
- JR NZ,NO 4
LD A, (IX+4)
RET
NO 4:
\ CP O5H
JR NZ,NO_5
LD A, (IX+5)
RET
NO_5: cCP 06H
- JR NZ,NO 6
LD A, (IX+6)
RET
NO 6: CP 07H
JR NZ,NO_7
LD A, (IX+7)
RET
NO_7: cCP 08H
- JR NZ,NO_8
LD A, (IX+8)
RET
NO 8: CP 09H
JR 'NZ,NO_9
LD ‘A, (IX¥9)
RET :
Mo ®: LD "A,OFFH
;- RET

92864FCO3FSETKOY DFB. '92H,8GH,4FH,OCOH{3FH



o
1)

S"

043E COF9A4B099NUMBER: DEB OCOH, OF 9K; 0&42 , OBOH 99H

0443 9282F88090 ti¢8 92H, ééx,a o, 9011
0448 END
0000 . END

;»w‘\ﬂ‘m*
G



02AA
0329
0386
0360
0448
0085
00EO
0001
0381

OBF
%bD8
00F1
010A
03Feé
040E
0426
00eD
0096
00AD
0080
00OBO
00Co
0130
O1A5
020E
0439
0007
02DB
0121
0196
O1FF
025F
0164
01D3
023C
Go3D
0381

1 2
L

ARA

CLOCK DISPLAY
DELAY
DISPLAY

END

INDATA

KEY_ ROW2
LOOP*
LOOP_CLEAR
Noo 2

NO1 2

No2~2

NO3 2

NO 1

NO 4

NO 7
NO_CLOCK
NO_ROWO
NO_ROW3
PORT1

PORT%

RTC.
SECON_SETSW1
SECON_SETSW4
SECON_SETSW7
SEIKO
'SET8255

SET SCORE1
SET_SW1
SET_SW4
SET_SW7

SWO

SW3

SW6

SW9

SW_SCAN

Z

i

0372
033D
038B
0367
0077
OOAE
OOF9
002E
0041
00C6
OODF
OOF8
0111
O3FE
0416
042E
0291
009E
0334
0090
0000
034A
0159
01C8
0231
02BF
02CC
0306
014A
01B9
0222
0112
018D
01F6
0282
03E2

CLEAR
CLOCK_LOOP
DELAY_LOOP1
DISPLAY1
END_DISPLAY
KEY ROWO
KEY_ROW3
LOOP2
LOOP_SW1
NOO 3

NO1_3

NO2_3

NO3_3

NO 2

NO_5

NO_8
NO_FIRST
NO_ROW1
NO_SETCLOCK
PORT2
POWER_ON
SCORE_DISPLAY
SECON_SETSW2
SECON_SETSW5
SECON_SETSW8
SET1
SET_CLOCK1
SET_SCORE2
SET_SW2
SET_SWS
SET_SW8

SW1

SW4

SW7

SWA

TABLE

0039
0353
0389
0372
02B0
00C7
0315
031E
00B7
00DO
00ES
0102
03EE
0406
041E
0436
0061
00A6
043E
00A0
03BO
0277
0182
01EB
0254
02EA
02F7
0268
0173
01DC
0245
013B
01BO
0219
02B1
0392

CLEAR_LOOP
CSORE_LOOP
DELAY LOOP2
DISPLAY2

END SWA

KEY ROW1
LOGO_DISPLAY
LOOP7

NoO_1

NO1 1

NO2_1

NO3_ 1

NO_©

NO 3

NO 6

NO 9

NO_LOGO

NO ROW2
NUMBER

PORT3

READ CLOCK
SECON_SETSWO
SECON_SETSW3
SECON_SETSW6
SECON_SETSW9
SET2
SET_CLOCK2
SET_SWO
SET_SW3
SET_SWé
SET_SW9

SW2

SW5

SW8

SWB
WRITE_CLOCK





