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Tagilszasn

nq#j

DO-D7

CPU
780

AO0-A15

mataya 8 U (Data Bus)

rd ¥ :’
i swuaalaiiulaazunsnlugi 1.1

1.1 szvvlnlasiwswaigasn s uarsanls

1. adremannuzasmdmslaudhedayenna 8 Tauaz 16 Tale

2. Waumdamslaudayanine 8 dausr 16 Taflumwiuemsuyd
(Assembly) uazALAsasle

3. Youmduaziu (Run) TWsunsuuuedaslulasaaniiamasieasiienls

4. aTRdBUNEMIIIUYaImamslauiedayeung 8 Jauas 16 Tale

aaudi 1 msliasadlaulasaauiiiias199siied (Single Board)

v a = = ) o o '
mMslfesaelulasraniaaai N untiazlduasuisn ANADIGIT ju
ANA 2.0 ({Jundn wnzaziAsmsiloudayavzdulumiiuaunias ANA 2.0

ssuululasinswarasiaiutsznauvan 4 duds nilgdszanananan
1 o - \J M =4 d J Qs as ¥
MieANNT  Bunauaziedwe  waszdiuiinsiEandanumNENBMENINaIY

ROM
27256

RAM
6264

Input/Output
8255

[ Key

- Monitor

WHAUNUL 16 16 (Address Bus)

AuAN (Control Bus)

(n) ANA 2.0

31]‘7'1 1.1 uaavlpazunsvvavszuvlnlasinswazas (ANA 2.0 uas ET 3.5)
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nMsNaaaen 1

1329 Mslandadaya Wi 2/33
321 lnlaslwswaigas

naya 8 Ua (Data Bus)
DO-D7
CPU ROM RAM Input/Output
6 6 8255
780 2764 264
AO0-A15 =
MNEUNUS 16 Ua (Address Bus)

AuAN (Control Bus)
(%) ET 3.5
Uil 1.1 (sa)

1.2 wigvszanrananaiy (CPU, Control Processing Unit)

mihsUsanawananifuiuauasieyszuululasiwswawes uiils cpu
wad z8o Hindwmduidandumisesmierni 16 1 Tuwnevastays 8 m
srUUUaIN s IWLasd e 3 21 UaINAIUAN 13 2 TIN 40 21 GALEMN
Tuguii 1.2

i 27 30 a0 )
. WREG <35 AL
<20 |
AIUANTTUY § TR0+ Az
WR 22 34 A4
RFSH <28 38 as
36__ A6
R T &
38 ag > Uduantas
A9
40 _aro0
d_an
2__A12
A13
Ald
HALT 18 Als )
oo WAIT —24,]
AIUANTNWE T —16,)
N B [y v . v
RESET —22»]
= 26 14_po

AUANUT {“”S.“" 23" 15

190 D5
foauae  ? —=d IER J
U‘lﬂlaﬂquiv +5v{ m
doyanannim gyp L

3UN 1.2 uanvmsinzwey CPU Z80
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NSNAaDNN 1

521 lulasinsigaias

329 n1slaudnadaya

Address Data
0000H XX
0001H XX
7FFFH XX
8000H - -
8001H = B
9FFF -
A000 =
FFFF = e

1.3 %428A1IN91 (Memory)

wihganuninisdaszuunsdaivdayalumirganuhdmiuszuuy

é M ° d' s
Tulaslwswawasily 1c miheena EPROM Wufiiuldsunsudamsszuu uaz
IC mihganu RAM WuiduTusunsugai asleszunsuluzud 1.1

8 unis (Address) 0000H - 7FFFH

HufRudayasiiasen (ROM) ussalusunsy,
Jamssvuy Flimansanfeuacdayald
14 1C waj 27256 w1 Address 15 1 Ly
dayale 32768 lud (Byte)

@1U¥He (Address) 8000H - 9FFFH
Huiiiudeyantiousy (RAM) Jldaunsn
Houlusunsuiidatulufiul3le Tudwilld 1c
wos 6264 1UBAASY 13 21 thudayald
8192 lud

B @unse (Address) AOOOH - FFFFH

¢ da v = - € v o
Juiiudeyariiausunasaudld lunsdl
FaemsuenaaMuuaImheamNN lusEuy

(n) ANA 2.0

- o ' ° o
Ul 1.3 udamsiaassmiagnuTluiATay ANA 2.0 uaz ET 3.5

¥in 3/33
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ﬂ'l?ﬂﬂﬁa\]ﬁ' 1 . o
329 mslaudhedaya Wi 4/33
21 Tulaslwsigamas
Address Data
0000H XX 9 umia (Address) 0000H - 1FFFH
0001H xx uiiudayesiin EPROM ussalusunsu
Famsszuu Limansawdeuld 19 1C wad
J J 2764 fluaaasd 13 1 (A0-A12) LAu
1FFF H XX Zoyald 8192 lud
2000H = = 8 euwnia (Address) 2000H - 3FFFH
2001H - - duifudeyasiin RAM  lFansatlau
Tsunsuiaatuludiulile 13 1c wed 6264
J J flgugaasa 13 11 (A0-A12) huliayale
3FFFH - - 8192 lugf
4000H - S duwnis 4000H - FFFFH
fhuflifudayoniia RAM wie ROM Tunsdi
J J GONIVENANNYBIVEANIN IUTEUY
FFFFH - =

()
gﬂi’i 1.3 (018)

1.4 maAaudgadua (Output)

A ﬂ’ e = v 1 ]
Tuwesaslulasinsamesnldilndsulusunsy warld cPU z80 dulwaj
Wuwuueasiden (Single Board) aslimauaming 3 wilads
ol o L J
1. 7 Segment 6 ¥an Mmwhidluasudana

Address Data

[T ][]
L]

- . o a & .
3UN 1.4 udavvauaavua (Monitor) zeviaiadlulasapniumnasnesided (Single Board)
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321 lalasiwswsazas

2. LED WaNEaUuaaHamsyinay CPU vaunan3daimas (Flag Register)
UIU 8 YA

3. Ml ludanoudes

1.5 qilﬂmfﬁuvgm (Input)

gunsalBuwauiung (Keyboard) 31uu 36 Key wannsallaudaya
mdsmuaumMIMnuYes CPU wazgunsaiuldlasruuiiunamail dausesly
sUN 1.5

sUF 1.5 uamesumivzasutiunezauniaslulpsaauiunasnanielzaunias ANA 2.0
v

1.6 FEUUANAY

SfudaauuNaTiainse 7 Segment Wufaag Iy 16 IwizazluaaYh
Houdeadhintasdaaiueegy 16 neau flfdesmmnsanaoundaaangule
v w3
PENATDILATILAZQNEBY GIANTNH 1.1
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NSNAaaan 1

321 Tulaslwswwamas

1329 mslaudhedaya

w1 6/33

AN 1.1 udavayanwainuaygIy 2 §1 10 §I4 16 YUIBUTONKE

(9uFIM 16 @ugIu 10 @ugIY 2
(Hexadecimal) (Decimal) (Binary) Seven Segment
0 0 0000 g
! 1 0001 /{
2 2 0010 E
. 3 0011 3
4 1 0100 L_/
5 5 0101 5
4 6 0110 E
1 7 0111 7
8 8 1000 E
9 9 1001 9
& 10 1010 H
B 11 1011 b




msloughedoya

11

NSNAaRIN 1

(a3 mslaudhedaya Wi 7/33

321 lulaslwsioawgas

MTaf 1.1 ()

(G/REht 16 Lag3Iu 10 a3 2
(Hexadecimal) (Decimal) (Binary) BEVED Deement
C 12 1100 LI_
D 13 1101 DI
E 14 1110 E
F 15 1111 F

1.7 augunmisldiaieaclulasaauiinasi99stio?

1. Mé’qmﬂﬁsﬂﬂiLmsw%a%%'msﬁwmmuﬁ':Wﬁméﬁuﬁv'u'uaﬂﬂsunwuda:
Sumpuresmdfiornazniluunugll (Flow Chart) Ald

2. LﬁﬂuTﬂsLLﬂﬁNTﬂﬂﬂW’\LLﬂamuuﬁ*‘z’hﬁgﬂLLuummﬁuaﬁﬂa’ (Mnemonics)
Tus19edauas CPU Z80

3. Lﬂ‘é’ﬂumnmmuaamuuﬁL?Jummm‘%’aq (Operation-Code) nIoIne
Msvhnursaudazmdidasflusiaeegu 2 (0, 1) lagganamsnmsilisune
1A3D9 (Op-Code)

4. Yourdmwiadessiudasnnaagiu 2 Jueagu 16 uddiasea
Single Board

5. &lupiosnaumumduazasnaeuaNugndes




12 alonisnaaavlulaslwsisasosiaznisauinosiwy

NINaasen 1 . ;
1529 mslaudradaya %1 8/33
321 lulastwsioaigas
il
ailnsal Lun1snaaas
o o ¢ - o
1. P39 lnlAsABNNILADITNITLHEN 1 P399
2. Adapter 9VDC 1 o
3. Tuneasslulasinswawmas 1 w@u

aAuiunIsnane naui 1

' | a P
1. Mulnlvesaslulasaaniiiens9asden
2. tauldsunsuaamiaalulasaaniiimasiaasiisn legnautlumudunay
lumsnaallil loaliaSosweeuisn ANADIGIT ju ANA 2.0

Tusunsunimn
= = naudy wanaea
uadgNua L3249 (Op-Code) -
ORG 8000H res pe gﬂﬂg FF
ALIG FF
Data L/u ]
2 1
DE || BC nn
0 1
LD HL, 0001H |[8000H : 21 01 00 H 5 FF
AF || BC Ly .
0 0
AF AF
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N1SNAaBIN 1

321 lulaslwsiaay

329 mslaudedaya

#HIN 9/33

Tsunsua
r p nautlu WHANES
uaawsNuUg 15349 (Op-Code)
LD C, 01H 8003H : OE 01 Ol E
| | = EULS FF
o [ 1 [N .
AF || BC
Sound : LD A, 17H |8005H : 3E 17 3 || E
HL Eﬂﬂ ] IE IC
17 o T,
BC || HL’
: D[ 7 /_INH FF
RST 10H 8007H : D7 L gL./l_/ :
S HID9FE
DECYE 8008H 0D -y gL/[_/ o
2 3 /7/7 F
INC HL 8009H 23 o || aL ELII_/H F
LD A, 04H 800AH 3E 04 3 |[E
HL Hﬂﬂl— /C F
o [ 4 ooe T,
AF || AF
D 7 [ 1] FF
RST 10H 800CH D7 B L//_/d :
JR Sound 800DH 18 Fé6 1 8
=La| | gF
716 () )
DE’
RST 80H 800FH CF c|[F Hﬂ I FF
Lo,
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MSNeaaen 1

21 lulastwsigaisas

329 mslaudhedaya

¥¥1IN 10/33

v v o a s o a o ' -
fldesaslulasroniuaasasifersasuivn EIT Ju ETV 3.5 2wl

SURDUMTAAGIT
Tsunsanmu
= nauily TGN AG)
wadLNua 1A384 (Op-Code)
ORG 8000H
MON
Eﬂﬂﬂ
2 || o Lo
0 0
ox | OO R
LD HL, 0001H | 2000H : 21 01 00 9 1
| ZUUHEE
U,
0 0
LD C, 01H 2003H : OE 01 a Il & i
oS A
0 1
T | BT
INC HL 2005H : 23 Lo,
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nmslaugedoya
NINAADIN 1 , .
329 mslaudhedaya ¥¥N 11/33
32 lulaslnswsaas
Tusunssniwn
5 i nauily [T (R 7E)
adlgNuy LA389 (Op-Code)
LD A, 17H 2006H : 3E 17 3 || E Eﬂmg FF
= Lua.
RST 38H 2008H : FF - Eggg FF

=De

3. mMssulysunsuiizunauns
o
2 1A589 ANA 2.0

: B mems B S| R —
mssulusunsy WHRIA
o d e 2w ADDR
1. naumnmumiiGNauraluswnsy
5 |[0 Eﬂﬂﬂ E /
x | aF Lo Ll
0 0
AF AF
& v GO e i
2. Sulusunsulagnauiu GO HideaunIag
. " res _ /7
3. ngamsnau nauilu RES HHH E L/
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NINaaasi 1 , ,
3as msleudhedaya %N 12/39
2 lalaslwsigaisas
4
S w2 ETV 3.5
mssuldsunsy nawily WanIEa
1. nduluiidhumiaBuduaadlsunsu MON
1 | e
0 0
2. Suldsunsulagng RUN RUN Egﬂg

4 Jaulusunsuea lUilaaiansae ANA 2.0 wazsulusunsu

Tusunsu muaias aaduia
ORG 8000H
LD A, F6H 8000 : 3E F6
OUT (DIGIT), A 8002 : D3 01 - Idseduusasy “o” Aualng
(Cathode) vasuwWan LED
CHASE : LD A,00H 8004 : 3 E 00 ¢
CHASEL1 : OUT (SEGM),A 8006 : D3 00
RLA 8008 : 17 . Wasudlu A Tasmsdeudays
CALL DELAY 8009 : CD 1280 | ;
CP 80H 800C : FE 80 ; @57971 LED f0A5UNnN1aa
vsali
JR NA CHASE1 800E : 20 F6 - ghialinsulindulufl CHASE

JR CHASE 8010 : 18 F2
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MINaaai 1 ,
329 nislandnadaya %Wi# 13/33
521 lulaslwsiwainas
Tdsunsy AMYILATDY Aasug
DELAY : LD HL, 9000H 8012 :21 0090 | ; mwuanarlunismie
LD BC, 0001H 8015 : 01 01 00 |
DELAY1 : SBC HL, BC 8018 : ED 42
JR NC, DELAY1 801A : 30 FC
RET 801C : C9

5. 11a5UTUSUNINA=AN LWIH LED U220 ULEAIHE
L3 1T e ‘\I = YV 431 v Vv
6. mldifialwilvaaiiavaslusunsulaslduilung +- taudlylvgneas
wazsulusunsulnd
d 1 ° 1] vV o 1 g;
ne [~ ] iWeaafzasmuntiuazasiagieya ludmumisiy
- a o ' @ ° —
ne WalinmIaImLmiLaTasIagdaya lusmuniiNgy

- |
ngj)
maufi 2 maanslaudrgdoya

2.1 sluvyzasmas
sUnuvzaedadl 3 dau fie
LD, X, Y
1 2 3
il 1 feBedds LD anan LOAD wanails mslaughadays
dwdl 2 fo x Wuiliudeyatmemaesmsleudedaysdlsznaushe
33aand (Register) NNe1 (A, B, C, D, E, H, L, IX, 1Y) WATVUIEANNIITUAULTN
(RAM)
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NSNaaaen 1

1329 mslaudhedaya wUIN 14/33
321 lulastwswgawgas

dwil 3 Ao Y Wuiifudeyaiidesmsloudeviadanan Usznaude
SAawesuarlumhsanuianinsey (ROM) wazilsy (RAM)
2.2 msiamasmainsleudiadaya
LD, X, Y wwnede daaaniiogludnd 3 viaduil 3 degluiulia
1 2 3 dhuil 2 Hog 1wu awn@lilu3iawas A § 25H wey
FAa0ad B # 3DH

o & = o w = aa ¢ velaia
A& LD B, A wineila ihdayafisgluidawes A linulinidawmes B

A A o A e o U L4
LNBLﬂiiN‘WN”I‘NLﬂ%ﬂllﬁ?iﬁ]amﬂ{ A=2 H, 39dL69 B = 25H mu'nay,a
1433919995 B A3 = 3DH azmalunun

2.3 masmslauehadayazuin 8

M50 1.2 mavmsleudedaya 2w 8 e
15190 1.2 (72)

- Foyanwal uan =

: HNaund IO e ey MEILATBN

LDr,’ rer LA ® | o o 01 r T’

LDr,n r<n 00 r 110
- n A

LD r, (HL) r « (HL) 01 r 110

LD, (IX +d) | re(IX +d) 11 011 101
01 r 110
R d R
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MsNAaadi 1
Baq mslaudadaya wihii 15/33
321 lalaslwswawsas
o wiizs uan
L dyanval &
b msyvew |C Z P/v [s|N[H SRR
LD, (IY +d) | re (1Y +d) 11 111 101
01 r 110
S d ———
LD (HL), n (HL) «r 01 110 r
LD (IX +d),r | (IX+d)«r 11 011 101
01 110 r
- d o
LD (Y +d),r | (Y +d) «r 11 111 101
01 110 r
| d PR
LD (HL), n (HL) «n 00 110 110
- N _
LD (IX +d),n| (IX+d)er 11 011 101
00 110 110
——— d s
- " -
LD(Y +d), n (Y +d) «r 11 111 101
00 110 110
- d -
o N -
LD A, (BC) A « (BO) 00 001 010
LD A, (DE) A « (DE) 00 011 010
LD A, (nn) A « (nn) 00 111 010
- a -
L . -
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AISNAABIN 1

321 lalasIinswagas

3as nslaudhadaya w1 16/33

fyanwainlzlumsn r, r @o3damaslu CPU e 8 T Feiisvalsza

o Qs

MNIT

6T

Code

000 | 001 | 010 | O11 | 100 | 101 | 111

nn

BC, HL, DE

(BC), (HL), (DE) fi®

(nn)

(IX + d), (OY + d) @D

fiargn 2 2wna 3 I Ndsueglugluevaugu

16 1o 2 wan iy 11001011 = CBH
MLAYFIU 2 26 16 T L5y
1011,0000,1101,0100, = BOD4 H

ARawasiomne 16 Ja innziiamaiudaseil
g 8 T diohindesinfuasiidniiu 16 9a
uglisansnaaugle
masnivdayalumhsanudifizwe s Oa
Tagszysumishdumiaafiaglugiianaslu
NEu ()

msgndetayalumbeenuding 8 da laaszuu
guvs  (Address) Lﬁwﬁ’uﬁataﬂﬁagiuwtﬁu
Bafiowne 16 0 @e nn
msonidayalunbeanuinine 8 i lagszy
mundahfudoyaiiegluiiswasone 16 Oa
IX +dwin Iy +d




mslougnedoua 21

NSNAaaaIn 1

Bas nslaudredasa Wi 17/33
21 lalasinsigaas

2.4 ﬂ"vﬁ’\snrsfauﬁ"mﬁayaﬂmm 16 iin

maamsloudhotayaaine 16 Ua uaaelumsni 1.3

3N 1.3 uaaemaemsloudredayazing 16 e

doyanval urlan :
fisafind 2 MwILA3aN
NITNMNIU clz|pwv |s|N|H

LD dd, nn dd < nn e |eo ° e|eo @ 00 ddo 001
— n S

LD IX, nn IX « nn 11 011 101
00 100 001

- i S

- 1 o

LD 1Y, nn IY < nn 11 111 101
00 100 001

o - -

_— i —

LD HL, (nn) He (nn o+ 1) 00 101 010
L « (nn) -—- n -

N i S

LD dd, (nn) dd, «—(nn +1) 11 101 101
ddL « (nn) 01 dd1 011

N i S

S # o

LD IX, (nn) IXH —(nn+1) 11 0l1 101
IX, & (mn) 00 101 o1l

S i S
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duamsnaasvlulaslwsivaivostazn1sauinosiwy

nIneaadn 1 , '
529 Mslaudadaya %wUH 18/33
Jan Iulaslwswawas
M5199 1.3 (6a)
AT, uwan
Huaiind . AMIATAY
NIINAY C|Z| P/V |S|N|H

LD IY, (nlnz) ]YH — (n‘n2+ 1 11 Tl 101
Y #= (nlnz) 00 101 010
- i —

2
o i L

1
LD (nn ), HL 0"1“2 +1)«H 00 100 010
(-";"2) «L --= n, -
_-B o .

1
LD(nlnz)’ dd (1‘111'12 +1) « dd 11 101 101
(nn) e dd 01 ddo 011
o " o

2
- a —

:
LD (nn), IX | (nn+1) e IX, 11 011 101
(nn) « X, 00 100 010
o N, o
e . e

1
LD (nlnz), IY (nn +1) « IYH 11 il 101
(hn) 1Y, 00 100  o0lo
- . L

2
. . .

1
LD:SE; HL SP « HL Bk § i 15 i 001
LD 8P, IX SP « IX i 011 101
)il 111 001
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LD SP, 1Y SP « 1Y 11 111 101
11 111 001
PUSH qq (SP - 2) «qq 11 qqo0 101
(SP - 1) «qq,
POP qq qq,, < (SP + 1) 11 gq0 001
qq,_« (SP)
SWaUBIgIaLnDd
fnyanuaig3damas | BC | DE AF | sp
dd 00 | o1 - 11
qq 00 01 11 -
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