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Vixu ly
C6 nhiéu loai vi xtr 1y (VXL) tr rat don gian dén rat
phure tap
Phu thudc vao d6 rong bus dir li¢u va thanh ghi va

ALU, c6 cac VXL 4 bit, 8 bit, 16bit, 32 bit, 64 bit ...

Thi du
— 780 1a VXL 8 bit
— 8086/88 1a VXL 16 bit
Tat ca cac VXL c6
— Bus dia chi
— Bus dir liéu
— Céc tin hiéu diéu khién: RD, WR, CLK , RST, INT, . ..



Bus noi va ngoai

Bus ndi (Internal bus) 1a dwérng dan dé truyén
di lieu gitra cac thanh ghi va ALU trong VXL

Bus ngoai (External bus) dung cho bén ngoai
ndi dén RAM, ROM va 1/O

Po rong cua bus ndi va ngoai co thé khac nhau.
Thi du

— 8088: bus ndi la 16 bit, bus ngoai la 8 bit

— 8086: bus ndi la 16 bit, bus ngoai la 16 bit



2.1 SO PO KHOI
CPU 8 BIT CO BAN



External input and output
control lines
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So do churc ning va gan chan & chip Z80
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« C6 6 nhém tin hiéu:
— Bus dija chi 16 dwdng (A0 dén A15)
— Bus di¥ liédu 8 dworng (DO dén D7)
— 6 dwdng diéu khién hé thong
M1, MREQ, IORO, RD, WR, RFSH
— 5 dwdng diéu khién CPU
HALT , WAIT , INT, NMI, RESET

— 2 dworng diéu khién bus CPU ( BUSREQ, BUSACK )

— 3 dwdng danh cho ngudn cap dién va xung nhip
(+5V, GND, va CLK)



Mo ta chan Z80

A15-A0:
Bus diaqchi (xuat, tich cuc cao, 3-§tate). a1 — 2B
Dung d¢ truy cap bo nhd va cac cong 1/0 a1z 2 39 [ 4s
N1 . - A \ a1z ] 3 38 1 As
Trong chu ky 1am tuoi I dugc dat trén bus nay. 212 2 a7 [ ar
_ . Al 5 36 L] As
D7-D0: , . cLE] & 35 [ 4s
Bus dir liéu (nhap/xuat, tich cuc cao, 3-state). Dung dé D 7 34 [ Aa
trao doi dit liéu véi bo nhé , I/O va ngit. PsL] 55 (14
D[] © 32 [] Az
RD: B o o DB
A ’ A < A A U 0
DPoc (xuat, tich cuc thap, 3-state) cho bi€t CPU muén doc  ,H 29 Fano
dir li¢u tr bo nhé hay I/O brL]13 28 [1RFSH
Dol 14 27 mT
WR: D115 26 | 1RESET
. A, o X . & ~ 10 A THT 26 LT EUSRED
Ghi (xgat, thl:l cuc thap, 3-state) cho bict bus dir licu B %E i_‘f - ggﬂza
CPU gitr dit li€u hop 1€ s€ duogc cat vao bo nhd hay thiét  warris 23 [ EUsACE
i MREQLC] 12 22 [dwr
b1 I/O. TorgC]zo 21 [0
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Mo ta chan Z80
MREQ

Memory Request (output, active Low, 3-state).
Indicates memory read/write operation.

IORQ

Input/Output Request(output,active Low,3-state)
Indicates I/O read/write operation.

M1
Machine Cycle One (output, active Low).

Together with MREQ indicates opcode fetch cycle
Together with IORQ indicates an Int Ack cycle

RFSH
Refresh (output, active Low).
Together with MREQ indicates refresh cycle.
Lower 7-bits address is refresh address to DRAM

LETH B! 40 [ Ao
Az = 39 [ As
a1z 3 38 [ 1As
Al 4 37 L Ar
Al & 36 L1 As
cLEd s 365 O As
D7 34 ] Ag
D:[ & 33 [ As
D = 32 [] Az
De 10 i 31 [ &
+EV [ 11 280 P 30 [ Aa
Dz12 29 [ GND
o[ 13 26 JEFen
Dol[]14 27 [AWT
D1 []16 26 [ 1EESET
gy M G 25 [ BUSRED
WMI 17 24 LIWATT
Hart]1s 23 1EUsACK
MEEQ[] 12 22 AWE
ToRQ[ 20 21 w0
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Mo ta chan Z80
JINT

“*Interrupt Request (input, active Low).
**Interrupt Request is generated by 1/O devices.
“*Checked at the end of the current instruction
s If flip-flop (IFF) is enabled.

LNMI
**Non-Maskable Interrupt
“*(Input, negative edge-triggered).
“*Higher priority than INT.
“*Recognized at the end of the current Instruction
**Independent of the status of IFF
“*Forces the CPU to restart at location 0066H.

LETH B! 40 [ Ao
Az = 39 [ As
a1z 3 38 [ 1As
Al 4 37 L Ar
Al & 36 L1 As
cLEd s 365 O As
D7 34 ] Ag
D:[ & 33 [ As
D = 32 [] Az
De 10 i 31 [ &
+EV [ 11 280 P 30 [ Aa
Dz12 29 [ GND
o[ 13 26 JEFen
Dol[]14 27 [AWT
D1 []16 26 [ 1EESET
gy M G 25 [ BUSRED
WMI 17 24 LIWATT
Hart]1s 23 1EUsACK
MEEQ[] 12 22 AWE
ToRQ[ 20 21 w0
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Mo ta chan Z.80
QOBUSREQ

*»*Bus Request (input, active Low).

“s*higher priority than NMI

“*recognized at the end of the current

machine cycle.

s*forces the CPU address bus, data bus, and

MREQ, IORQ, RD, and WR to high-imp.
ABUSACK

“*Bus Acknowledge (output, active,Low)

**indicates to the requesting device that

address, data, and control signals

MREQ, IORQ, RD, and WR have entered

their high-impedance states.

a1 - 40 [ Ao
Az = 39 [ As
a1z 3 38 [ 1As
Al 4 37 L Ar
Al & 36 L1 As
CLE[] & 365 O As
D7 34 ] Ag
D:[ & 33 [ As
D = 32 [] Az
De 10 i 31 [ &
+6V[11 280 R 30 [ An
Dz12 29 [ GND
o[ 13 26 JEFen
Dol[]14 27 Jdmr
D1 []16 26 [ 1EESET
gy M G 25 [ 1EUSRER
WMI 17 24 LIWATT
HarT 18 23 1EUsACK
MEEQ[] 12 22 AWE
ToRQ[ 20 21 w0
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Mo ta chan Z80

RESET
Reset (1input, active Low).
RESET i1nitializes the CPU as follows:
Resets the IFF
Clears the PC and registers [ and R
Sets the interrupt status to Mode 0. During
reset time, the address and data bus go to a
high-impedance state And all control output
signals go to the mactive
state.
must be active for a minimum of three full
clock cycles before the reset operation is
complete.

a1 - 40 [ Ao
Az = 39 [ As
a1z 3 38 [ 1As
Al 4 37 L Ar
Al & 36 L1 As
cLEd s 365 O As
D7 34 ] Ag
D: = 33 O As
D[] = 32 [ Az
De 10 i 31 [ &
+6V[11 280 R 30 [ An
Dz12 29 [ GND
o[ 13 26 JEFen
Dol[]14 27 [AWT
D1 []16 26 [ 1EESET
gy M G 25 [ BUSRED
WMI 17 24 LIWATT
Hart]1s 23 1EUsACK
MEEQ [ 19 22 AWE
Torg[zo 21 [A®0
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Kién tric hé thong

DATA BUS




2.2 TO CHUC CAC THANH GHI

15



Z80 CPU

B
8 0 | .
/ INTERNAL DATA BUS (8 BIT) F <:>
7 /\ E
R1 | pataBus
‘ MUX MUX
‘ A = F
TMP
INSTRUCTION ; :
| R w Z w z A . F
REGISTER ‘ = 5 B P
JVL ‘ D' E D E
H' L H L ACT

DECODER IX
Y
SP ALU
CONTROLLER PC
SEQUENCER V4

CONTROL

\
\
\
\
\
\ \
\ \
\ \
.| | SECTON 7T

D

H+
x

N
N =
(=2}
IMTTCW

ADDRESS BU¢

/ INTERNAL ADDRESS BUS (16 BIT)

CONTROL BU!

N
IMTMTCm

/ INTERNAL CONTROL BUS

16




Mo hinh lap trinh Z80

Altemate Registers
Accumulator A Flags F Accumulator A Flags F
B C B C
D E i E
H I H L

Index Register IX

Index Register [Y
Stack Painter SP

D’ D6 D5 D4 D3 D

[0

Program Counter PC

Interupt Vector [ |Memory Refrash R

5= 5ign; L= Zero;

PIV = Panty/ Owerflow; N = ﬁ||"'|LJb:-trﬂ'

H = Half Carry

17



Tap thanh ghi

A : Accumulator Register

F : Flag register

Two sets of six general-purpose registers

— may be used individually as 8-bit AFBCDEHL(A’F B C’ D’ E’
H> L)

— or 1n pairs as 16-bit registers AF BC DE HL (AF’ BC’ DE’ HL")
The Alternative registers (A F” B> C* D’ E” H” L”) not
visible to the programmer but can access via:

— EXX (BC)<->(BC'), (DE)<->(DE'"), (HL)<->(HL)

— EX AF,AF’ (AF)<->(AF)

what 1s this instruction useful for?

18



Tap thanh ghi (tt)

* 4 16-bit registers hold memory address (pointers)
— 1ndex registers (IX) and (IY) are 16-bit memory pointers
— 16 bit stack pointer (SP)

— Program counter (PC)

* Program counter (PC)
— PC points to the next opcode to be fetched from ROM

— when the uP places an address on the address bus to fetch the
byte from memory, it then increments the program counter by
one to the next location

* Special purpose registers

— | : Interrupt vector register.

— R : memory Refresh register 19



Thanh ghi co (Flag Register)
S|Z|X|H[X|%|N|C

S Sign Flag (1:negativ)*

/. Zero Flag (1:Zero)

H Half Carry Flag (1: Carry from Bit 3 to Bit 4)**

P Parity Flag (1: Even)

V Overflow Flag (1:0Overflow)*

N Operation Flag (1:previous Operation was subtraction)™*

C Carry Flag (1: Carry from Bit n-1 to Bit n,
with n length of operand)

*. 2-complement number representation
**:  used in DAA-operation for BCD-arithmetic



DAA - Decimal Adjust Accumulator

Adjusts the content of the Accumulator A for BCD addition and subtraction
operations such as ADD, ADC, SUB, SBC, and NEG according to the table:

before DAA after DAA
Op N C | Bits4-7 | H | Bits0-3 | A=A+.. C
0 0 0-9 0 0-9 00 0
0 0 0-8 0 A-F 06 0
0 0 0-9 1 0-3 06 0
0 0 A-F 0 0-9 60 1
ADD
e | O 0 o-F 0 A-F 66 1
0 0 A-F 1 0-3 66 1
0 1 0-2 0 0-9 60 1
0 1 0-2 0 A-F 66 1
0 1 0-3 1 0-3 66 1
1 0 0-9 0 0-9 00 0
SUB
SBC 1 0 0-8 1 6-F FA 0
1 1 7-F 0 0-9 AO 1
NEG 1 1 6-F 1 6-F 9A 1




Stack Pointer (SP)

* Dung lam con tro chi
dén stack bd nho
ngoai

e Khi dua dir 1éu vao
stack (PUSH), SP
giam d1 1.

» Khi lay dit liéu ra
kho1 stack (POP), SP
tang thém 1.

MICROPROCESSOR 7 MEMORY (

15| ADDRESS |01

22

STACK

BASE




2.3 TO CHUC BO NHO
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T0 chte bo nho

T6 chitrc bd nhé tuiy theo tmg dung khac nhau ta cé
cac to chirc khac nhau va tuy theo ROM, SRAM,
DRAM ma ta c6 cac két ndi tin hiu dicu khién khac
nhau.

Vi dia chi 16 duong (A0 dén A15), Z80 c6 thé 1am
viéc den t0i da 64KB bd nhé.

Tam duong dia chi thap (A0 dén A7) ciing dugc dung
dé truy cap toi 256 cong 1/O.

Pé minh hoa phﬁn nay ta s€ khao sat mot s6 thi du.

24



Giao tiép ROM 1KB va 2 RAM 256 x 4

Address Bus
APy Ag=Ag A=Ay
MREQ *RD | CE71 Hi oD CEl MRQ RD oD CETIMRQ
1Kx8 256 x 4 256 x4
F””—;;)GEE i WRIgw M ceb [Mo TR o RAM ce2(]Av
Data Bus

Ta mudn Z80 két noi vai cac bd nhéd (véi cac chip ROM 1K x 8 va
RAM 256 x 4) theo bang bd nhé sau

ROM 1 KB : 0000H—03FFH

RAM 256 bytes :  0400H-04FFH

25



Giao tiép vé6i RAM

i

1024=8 | [1024%8| |1024x8
RAM RAM RAM
woSlIW 8] WS

J

gt

CPU RAM (Intel 1228)
A0 = Al (B, 05 o 10
Al Al m Ay~A, TN
A2 ~ AZ D2
A3 - A3 1] P ﬂ
A4 Ad Difp——r
Y e 1024%8
Ab A D6 - _R-*’LM
A7 A7 7 e —— w 3
AR -1 A8 B ﬂ
A9 ~ A9 _ Di~Di=
WR o
WS
Au—] 2:4
WR Ags— o 5o
Al4 o
415 it
5

(a) Vo1 RAM 1KB

(b) Vo1 RAM 4 KB

26



Giao tiép vé6i SRAM 1KB

. SR M_1_ N

a—| HALT 7 s em—
i "E"-D:’IS'

- WR

- rg <280 CPU

- M=IEQ

o WA SLK

_ JmT

— MM EUsREQ

—m RESET ELISACK

1024x8 “uv
SRAM .

Yy
=5l @l




Thi du giao tiécp DRAM 8 KB xiy dung
tir caic DRAM 4KB

RF3H
VIREQ
5
»—]
Agz

S
552 5D s

: UUQ

Bt 5

RN

CE
4K, x B RAM Array

Data Bus

- b

Pags 1
(1000 to 1FFFF|

RAMN

4K « 8 RAM Array

Page 0
(0000 to OFFFF)

28



2.4 GHEP NOI BUS HE THONG

29



+5V

Hé may tinh Z80 toi thicu

OSC

+5V Power Supply

= §

Z80
CPU

Ag—Ay +5V GND
Address
IN
8K Bit
ROM
Data
ouT
CLK
N ¢
B/A |E— A
Z80-PI1O
™M1 PortA Port B C/D [tf— A,
+ 30

Output Data Input Data



M¢& réng giao tiép cho Z80

Dé c6 thé mo rong giao tiép cho Z80, hing Zilog da phat trién cac
chip ho tro sau:

— 780 PIO 14 bd diéu khién I/O song song, né 1am cho Z80 md rong
thém thanh 2 cong I/O song song 8 bit. Chip con c6 thém duong
tao ngat cho Z80 va cho phép no61 logic OR cac chan nay lai.

— 780 CTC la mach bo dém-dinh thi (counter-timer circuit) dé cho
nguoi thi€t ké hé thong Z80 sir dung no6 thuc hién cac chirc nang
dém va dinh thi.

— 780 SIO 1a mach nhap/xuat ndi tiép (Serial Input/Output Circuit),
chip nay cung cap cho hé Z80 v61 2 cong noi ti€p ma co thé su
dung d¢ lién lac v&i1 cac thiét b1 ngoai vi no1 ti€ép khac.

— 780 DMA thyc hién viéc truy cap bo nhé truc tiép véi thiét bi ngoai.

31



Thi du so' d6 phan cirng mot kit dwa trén Z80
EZ-80

Single Board Computer Schematic

7474
Clock
Clock
Do - D7 %aéa_ Eu?s DO - D7 Do - D7 D0 - D7 DO - D7
Address bus A
AD - A1 AD - A12 AD - A2 AD - A10 0 - Ad P EC1
~ +5—plBC2 =
+5 5 »l=T »l=T 55 8 N T
Sy RD »RD »RD PRD % 2 = 2
A E - 2764 : . B116 e | wRyfe0iR 22
i o A13-415[A Y0 k3500 8K 3K ~ P
ek 8 —® _ Yifaooo =3 ot —p—fio0 ;g
Wait €38 .‘E T 84 ! oWl
gt 0.uf +Ey \
s A vI Sv—PwrDn 10Y5
zzi) 1S R Gnd—ig ) % 01-|=|=|= = 20??:; £000
—W—r TOReq el v biE »{E P oec osc I_D_.lovs A8
NI Memory Out |n32 ol 594 LGN A ChB ChC
Resel  Clock g H. : s B
7 ) 7 .
22k a 75 80 £Et At Gnd‘E_@-ﬁﬁv
b2 - Ad Yo Gnd 2N2222
0—W\—1: S
® reset C = Y2EFE
7 52} B + 5w
switch e ? T
i .
Gnd »E T v3f - 74LSZ44 #22&
Gno-wE YE Keyboard Select Cols 0 -3
TovblE Y7 ] oo™ Da-p7 [¢ e
110 Decode T o 2
ow
7414 4
b T4ld L wlled|@| | ]
»lz 7408273
Whe F- e Pr Digit Latch e Rows0-2]
10p£ LA ATl Q0-a7
% ik oiie ik | @2l N(WD|0 O
00-D7
Gnd b 2016 —
0o-D7 it i Row
| 49152MHz SR £ 7408273 Db "o | < | M~
el EE 1489 84 Lo Segment Latch Seg a-h
g ;"% o Ig -éo and A Q0-Q7 CSIG Cgl 3
@ =} r n 4 Fi
o 7474 S 3 Digits 0 - 7 Sega Segi
v pad
E%_ ? a3 .
e NE 7408273 —
en - - IS =
E 88 Hi Segment Latcé]u_m eqg i-p,
Copyright 2000 Enoch Hwang
email to enoch@hwangs.net for more Dugit 7 Seh f ~EBigit 0
a

information or a copy of the OS.




2.5 CHU KY BUS, CHU KY MAY
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Chu ky Iénh, chu ky may va cac trang thai T

« Chu ky l&nh 1a thdi gian can dé hoan tat viéc thuc
thi mot [énh.

« Chu ky may dwoc dinh nghia 1a thdi gian can hoan
tat mot tac vu truy cap bd nhé, truy cap 1/0,...
(V&i Z80, chu ky may c6 thé kéo dai tlr 3 dén 6 chu
Ky xung nhip )

. T-state = 1/f (f: tan s6 Clock cta Z80)

— f=4MHZ - T-state=0.25 uS
34



chu ky may

Co 7 chu ky may vo1 Z80:
1. Nhan ma 1énh (chu ky M1)
2. Poc hoac ghi dit i¢u bo nhd
3. Poc hoac ghi I/0
4. Yéu cau/ghi nhan bus (Bus Request/Acknowledge)
5. Yéu cau/ghi nhan NMI
6. Thoat kho1 1énh HALT

35



Thi du dinh thi CPU Z80

T Cycle
|

gy yuys

T 12 13 T1 T2 T3 | T T2 13

Machine Cycle

il M2 M3
(Opcode Fetch) (Memory Read) (Memory Write)

Instruction Cycle

* ¥




Chu ky nhan 1énh (chu ky M1)

M1 Cycle

Ags — A

-

Ty

Ty

I Refregh Address ‘x

T

MEREQ

RD

1

Oy — Dy

37



Thanh ghi R (Refresh)

Puoc tang & moi chu ky M1.

Bit 7 cua né khong bao gio bi thay doi béi M1;
chi c6 7 bit thap tham gia trong phép cbéng. Vi
vay bit 7 gilr nguyén tri cu.

Ta chi co thé thay ddi bit 7 bang 1énh LD R,A
LD A,R va LD R,A truy cap thanh ghi R sau khi
no dwoc tang

R thwdng dwoec dung lam gia tri ngau nhién
trong chuwong trinh nhwng di nhién no that sw

khéng ngau nhién.
38



Thém mot trang thai do1 vao chu ky T1

WAIT
45V I" M1 ,,|
.l. METE RIS
w [ = U
il M =it a
— TAT4 7474 _—
o, | ] T ;

—dg @
e
z
_|

+5V

39



Chu ky doc hoac ghi bo nho

Memaory Write Cycle

Memory Read Cycle - -
T4 T4 T, T4 Ty
CLK,
Ags— Ay % Memory pddress Memofy Address )
MREQ 1 'll j‘
"D \
WR
Oy — Dy {In ) { Data Out —
o s s ey St plptel s el s



Thém trang thai doi vao bat ky
chu ky b0 nh¢ nao

5y 2400 MAIT
) L | % | I
rl CLK
s S
MEEQ o+ @ NREG
— 7474
(w1 — T e—
——{C 7l c [+ VAT

p—d
E—nm

41



Chu ky nhap hoic xuat
(Input or Ouput Cycle)

T Tz W Ts T,
- LLL
P g = Ay Port Address .
ORG {
RD l =|l__He.'sl-:j
Cycle

Dy — Dy { Out }

*Automatically insened WAIT siate

During I/0 operations a single wait state is automatically inserted42



Chu Ky yéu cau bus/ ghi nhén

Any M Cycle Bus Available Status
ol -

Last T State Ty Ty Ty Ty
[ \ | A T A Y e

BUSREQ [ ?
Sample Sampl
BUSACK |

’E'H_ﬁ"l]—k e N S — :

D:"_DI:I L Il I EE D I D S S . 4
MREQ, RD Y A | — I
WR IORQ. Floating
RFSH



Chu ky yéu cau/ghi nhan ngat

Last M Cycle of Instruction

Last T State

)

MA

| ¥ Refresh

44

Two wait states are automatically added to this cycle



Chu Ky yéu cau/ghi nhian bus véi NMI

Last M Cycle

Last T State

>

h1

MREC 1 1
RD 1 !
RFSH

45



Chu ky lam twoi M1

Takes 4T to 6Ts

/.80 includes built in circuitry for refreshing
DRAM

This simplifies the external interfacing hardware

DRAM consists of MOS transistors, which store
Information as capacitive charges; each cell
needs to be periodically refreshed

During T3 and T4 (when Z80 1s performing
internal ops), the low order address 1s used to
supply a 7-bit address for refresh

46



Tin hicu Wait

the Z80 samples the wait signal during T2 1f low
then Z80 adds wait

states to extend the machine cycle

used to interface memories with slow response
time

Slow memory 1s low cost

47



Ngit (Interrupt)

There are two types of interrupts:

* non mask-able (NMlI)
— Could not be masked
— Jump to 0066H of memory

* mask-able(INT)

— Has 3 mode
— Can be set with the IM x Instruction

M O sets
M 1 sets
M 2 sets

nterrupt mode O
nterrupt mode 1
nterrupt mode 2

48



Cac ché do ngat
 Mode O:

— An 8 bit opcode is Fetched from Data BUS and executed

— The source interrupt device must put 8 bit opcode at data
bus

— 8 bit opcode usually is RST p instructions

« Mode 1:

— A jump is made to address 0038h
— No value is required at data bus

« Mode 2:

— A jump is made to address (register | x 256 + value from
interrupting device that puts at bus)

— | is high 8 bit of interrupt vector
— Value is low 8 bit of interrupt vector

49



Operation:

(SP-1) <

PCH. (SP-2) «

00H
08H
10H
18H
Z20H
Z28H
30H
38H

001
010
011
100
101
110
111

RST p

PCL. PCH «

0, PCL <

Code

CALL Address

OOH

C7

0008H CF
0010H D7
0018H DF
0020H E?
0028H EF
0030H F7
0038H FF

P

RST O

RSTH

RST 16
RST 24
RST 32
RST 40
RST 4%

RST 36

50



Chu ky thoat khéi HALT

>t o
T, T, T, T, T4 T, T
oA SR A VA U A U A U A W A U
AALT \ '
RD or | I N A A W A AN PR P
NI

HALT Instruction is repeated during this Memory Cycle

51



2.6 CAC PHUONG PHAP
PINH PIA CHI
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Dinh dia chi trong Z80

« Phan 16n cac 1énh Z80 lam viéc véi dir liéu duoc luu trir trong
cac thanh ghi CPU, b0 nhé ngoai, hoac trong cac cong 1/0. Z80
cO cach dinh dia chi sau:

— Dinh dia chi twc thoi

— Dinh dia cht tiec thoi mo rong

— Dinh dia chi truc tiép

— Dinh dia chi trang 0 (cé sira doi)

— Dinh dia chi twong doi

— Dinh dia chi mo rong

— Dinh dia chi theo chi sé

— Dinh dia chi thanh ghi

— Dinh dia chi hiéu ngam

— Dinh dia chi gidn tiép qua thanh ghi
— Dinh dia chi cho bit >3



Dinh dia chi tirc thot

* Byte theo sau ma 1énh 1a toan hang that.

L

Opcode

« 1 hoac 2 byte

Operand

« di hiéu

ds d;

* Thi du cua loai1 1énh nay la nap hé’mg SO VAo

thanh ghi tich liy.
Thi du:

LD A,10H

54



Dinh dia chi twc thoti mo rong

« Hai byte theo sau ma Iénh la toan hang that.

[]pcnﬂe

«— 1 llﬂ;fir:_:ij byte

Operand | « byte thdp caa di liéu

Operand | « byte cao cua du liéu

dy

do

* Thi du cua loai I€nh nay la nap dit li¢u 16 bit
vao cap thanh ghi (thi du HL).

Thi du:

LD HL, 8010H
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Dinh dia chi truc tiép

» Cung cap dia chi 8 bit ciia toan hang ngay sau
ma 1énh

. TD: IN A, (20H)

56



Pinh dia chi trwc tiép mé réng

» Cung cap dia chi 16 bit ctia toan hang ngay sau

ma 1énh

Opcode

Operand

Operand

d7 do

« 1 hoac 2 byte
« byte thap cua dia chi
< byte cao cua dia chi
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Dinh dia chi trang 0 (c6 sira doi

« 780 c6 1énh CALL dic biét 1 byte dé nhay dén 8 vi tri
(chi bo1 nhom bit bsb,b,) cua trang 0 cua bo nho. Lénh
nay dugc thuc thi nhu khot dong lai, no dat PC c6 gia

tr1 dla chi that o trang 0. Gia trj cua lenh nay la cho
phép dung 1 byte dé chi dia chi 16 bit.

Opcode « 1 byte
b7 bo EA=bzbsbs000

e Thi du: RST p

véi gia tri p co thé 1a 00H, 08H, 10H, 18H, 20H, 28H,
30H, hoac 38H.
58



Dinh dia chi twong doi

o Str dung 1 byte dit liéu theo sau ma 1énh dé chi do doi
so v6i dia chi 1énh ké va 1énh dinh nhay dén. Do doi D
ndy so c6 dau biéu dién theo s6 bu 2 va dia chi that
dugc tinh nhu sau (theo dd do1 D va dia chi I€nh hién
tar A):

EA=D+A+2
Do doi D ¢ thé co gia tri tir -128 dén +127.
lijpmde « 1 byte
Displacement | « D6 doi dang s6 bu 2
d7 do
e Thi du: JR 10H

59



Dinh dia chi theo chi so

» Byte dir liéu theo ma 1énh 13 d6 doi D (s6 ¢6
dau bu 2) dugc cong vao voi thanh ghi chi s0
(IX hodc IY) dé chi dén 6 nhé dit liéu, nghia la
EA =IX (hoac IY) + D. Loai Iénh nay c6 ma
Iénh da1 2 byte va trong ma I€nh co cac bit chi
ra thanh ghi chi s6 nao duoc chon IX hoic IY.

« Thidu: LD A, (IX + 10H)

LD B, (IY + 20H)
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Dinh dia chi thanh ghi

» Nhiéu mé 1énh Z80 chtra cac bit thong tin cho
biét thanh ghi CPU nao duoc st dung trong
1énh.

« Thi du: LDA,B
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Dinh dia chi hiéu ngam

» M4 1énh cho biét 1 hay nhiéu thanh ghi CPU
chira toan hang. Thi du c6 mot so 1énh hiéu
toan hang d¢ ¢ thanh ghi tich Iay.
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Dinh dia chi gidan tiép qua thanh ghi

» Loai dinh dia chi nay cho biét cip thanh ghi 16
bit nao (nhu HL) dugc dung lam con tro chi toi
v1 tri 6 nho.

. Thi du: LD A, (HL)

LD (HL), 10H
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Dinh dia chi cho bit

e 780 co nhiéu 1énh dit bit, xa bit va kiém tra bit. Cac 1énh nay
cho phép bat ctr vi tri bd nhd ndo hodc thanh ghi CPU sé& duoc str
dung cho cac phep toan bit qua mot trong 3 cach dinh dia chi
trude (thanh ghi, gian tiép qua thanh ghi va theo chi s6) va 3 bit
trong ma 1énh s& cho biét bit ndo trong 8 bit dugc xur 1.

Thi du: BIT 3,A
SET 0, (HL)

RES 7, (IX + 10H)

Cht ¥ 14 c6 nhitng 1énh két hop mot sb cach dia chi chung trong
mot 1eénh.
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2.7 TAP LENH
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e Tap lenh Z&0 gém cO 158 1énh, trong do da bao gém
78 1énh cua 8080. Cac 1énh duoc chia lam cac nhom
chinh sau:

— Nap 8 bit va nap 16 bt

— Hoan d6i, chuyén khoi va tim kiém

— S6 hoc va logic 8 bit

— Sé hoc 16 bit

— S6 hoc da dung va diéu khién CPU

— Xoay va dich bit

— Xu 1y bit (Cac phep toan trén bit)

— Nhép va xuat

— Nhay, r€ nhanh chuong trinh

— Goi chuong trinh va quay vé chuong trinh goi.
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e Khi viét chuong trinh dé thuan tién thuong ta
dung hop ngir ma 1énh c6 dang nhu trong thi

du sau:
Label Opcode Operand/Address Comment
(Nhan chuong trinh) | (ma lénh vé1 tu go1 | (Toan hang hoac (Chu thich)
nhé [mnemonic]) dia chi)
LP: ADD A A 22X A
DEC B
ITALT
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Pseudo Codes

«  Pé co thé viet chuong trinh dé dang hon cac trinh
hop ngtt thuong cho thém cac tac vu gia (pseudo
operation) hay con goi la cac 1énh gia nhu: EQU,
DEFB, DEFW, DEFS, ORG, END, MACRO.

1. EQU (nghia 13 equate=bang; dung dé gan tri)

— Thi du: N1 dung 6 nhd SUM = A + 10H

SUM: EQU 1900H : SUM = 1900H
COUNT: EQU 10H
ADD A, COUNT : ADD A, 10H

LD (SUM), A
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2. DEFB (Define Byte = Dinh nghia Byte) va DEFW
(Define Word = Pinhnghia Word)

Thi du:
CONST: EQU 52H
ADRS: EQU 1900H
TABLE: DEFW ADRS

DEFB CONST
Khi do cac vung nho (gia su dia chi ¢ TABLE la
1951H) nhu sau

Pia chi D liéu
1951H 00H
1952H 19H
1953H b2H




3. DEFS (Define Storage = DPinh nghia vung luu
trir)
Thi du: (Gi1a st 1énh DEFS 10H ¢ dia chi 1800H)
1800H DEFS 10H ; danh 16 byte luu trir

1811H LD HL, 10H
1812H LD DE,20H
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4. ORG (Origin = bat dau; dinh nghia dia chi bat dau)
va END (két thuc chuong trinh)

Thi du:
ORG
START: LD
INC
OuUT
END

100H ; Chwong trinh bt dau tir 100H
A, 1FH ; bit dau chwong trinh
A
(11H), A
; két thic chwong trinh
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5. MACRO (DPinh nghia mdt doan chuong
trinh ma trinh hop ngtr s€ tw dong chen vao
toan by doan chuong trinh nay khi c6 tham

chiéu tén macro do6 va bit dau doan macro
bang MACRO va két thuc bang ENDM)

Thi du:
REF: MACRO
LD H, (IX+1)
LD L, (IY+1)
INC IX
INC 1Y

ENDM 79



o Thi du: Dién cac so 0 vao cac 6 nhé co dia chi
tor 8100H dén 817FH.

LOOP:

ORG 8000H
LD HL,8100H
LD A, 00H
LD C,80H
LD (HL), A
INC HL

DEC C

JP  NZ, LOOP
HALT

END
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o Thi du: Nhan 10 lan gia tri duogc cat trong cip

thanh ghi HL.
MULT10:

ADD HL, HL
LD D,H
LD E,L
ADD HL, HL
ADD HL, HL
ADD HL, DE
RET

: 2X HL
; (HL)=>(DE)

; 4 x HL

; 8 x HLL
; (8+2) x HL
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 Thidu: Chuyén chudi dir liéu 737 byte & vi tri bd
nho DATA dén vi tri b0 nhd BUFFER, tac vu nay
duoc 1ap trinh nhu sau

LD HL, DATA ; Lay dia chi bat dau ciia DATA
LD DE, BUFFER ; LAy dia chi bat dau cia BUFFER
LD BC, 737 : Chiéu dai ciia chudi ky tu
LDIR ; Chuyén chudi—Chuyén bd nhé chi
; boi HL vao 6 nhé dwoc chi béi DE
; tang HL va DE lén 1
:Giam bot BC di 1, cho dén khi BC= 0.
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Transfer & Exchange

_D dst, src
_D reg, (addr)
_D reg, data
_D (addn), reg

EXDE, HL
EXAF, AF

EXX
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Arithmetic

D A, data
D A, reg

D A, (addr)
D 1p, 1P
DC A, data
DC A, (addrn
DC A, reg
DC rp, 1o
SUB data
SUB reg

O U U U

> > x> X X >

SUB (addr)

SBC data
SBC A, reg
SBC A, (addrn)
SBC mp, p
NC reg

NC (adar)

DEC reg
DEC (addr)
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Logic

AND reg
AND data
AND (addr)

OR

reg

OR data

XO
XO
XO

OR (addr)

R reg
R data

2 (adady

OO O 0 OO
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Control

DI

El

IM 0,1 0r?2
NOP

HLT
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Accumulator & Flags

DAA
CPL
NEG
SCF
CCF




Rotate & Shift

RLCA

RLC reg or (addr)
before:
after:

7 < 0|‘—

01111010

[o]~][e

11110100

RLA

RL reg or (adar)
before:
after:

7 < OL—

ool

01111010

11110101
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Rotate & Shift (cont.)

RRCA L" ‘
RRC reg or (addn ol

hefore [10110101] [0
after ‘11011010\

RRA

RR reg or (addn —{7 ———— 0]

before 10110101
after 01011010

5]l

il
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N TV D

D
RD

_A reg

_A (adar)

Rotate & Shift (cont.)

SRA reg
SRA (addr)

SRL reg
SRL (adar)
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Branch Control

JP adar RET

JP cond, adar RET cond
JR displacement RETI

JR cond, adar RETN
CALL addr RST

CALL cond, adadr
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Stack

PUSH rp
PUSH 2Br

POP 1p
POP 2Br

EX (SP), o
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Input & Output

N reg, (port) OUT (port), reg
N OUTI

NIR OTIR

ND OUTD

NDR OTDR




Bit Manipulation

BIT (0-7), reg
BIT (0-7), (addr)
RES (0-7), reg
RES (0-7), (addr)
SET (0-7), reg
SET (0-7), (adar)
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