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T2 TW T3 T, . T2

E | =, w
Example

/0 read ) 50 K

~— Op-code fetch/ _] 49 ~ - 54 el 53

51
E -
(YO Write) «
- = 53 e 1 54

E Clock Timing { Minimum timing example
lof Pwei and Pwen

AN YW AW AN

Timer Data |
Reg.= OO00H

A IUTOTJT ’ . X

Timer Output Timing
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SLP mstruction fetch

1 Next op-code fetch
T Ts

Ta

Ao~A1a X - X
MREG, Ml /7 -
RD ¢

43

SLP Execution Cycle
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External Clock Rise Time and Fall Time

70 69

Input Rise Time and Fall Time
(Except-EXTAL, RESET)

STANDARD TEST CONDITIONS:

The DC Characteristics and Capacitance sections above
apply fo the following standard test conditions, unless
otherwise noted. All voitages are referenced 1o GND (0V).
Positive current flows in to the referenced pin.

All AC parameters assume a Joad capaitance of 100 pF.
Add 10 ns delay for each 50 pF increase in load up to a
maximum of 200 pF for the data bus and 100 pF for the ad-
dress and control lines. AC timing measurements are
referenced to 1.5 volts {except for CLOCK, which is
referenced to the 10% and 20% points).

The Ordering Information section lists temperature ranges
and product numbers. Package drawings are in the Pack-
age Information section. Refer to the Literature List for ad-
ditional documentation.

+5V

21K

FROM OUTPUT
UNDER TEST
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APPENDICES

A. Instruction Set 4. Restart Address
The following expfains the symbols in ipstruction set, v specifies a restart address. The following table
shows the coespondence between v and restan ad-
1. Register dresses.
9. 9, ww.xx, yy, and zz spedify a register to be used. v_]Address|
gand g' specify an 8-bit register. ww, xx, Yy, and zz specity 000 |00k
apair of 16-bit registers. The following tables show the cor- g?é ?ﬁ;‘
respondence between symbols and registers. ) 011 | 18H
100 | 20H
8 Reg. | | ww [Reg.] [ xx Ree.] [ v TRes] [ 22 Reg. :?(l) - gg:
000 [ B 0 |BCI|00IBC||{o00iBC]]|00]BC 1] 38H
1] C 01 | DE 0] | DE 0] | DE 01 | DE
010, D 10 | HL 10 | 1X 1001 1Y 10| HL
Ol [ E W ISPl USSP 11[sP]|[11]AF 5. Fiag
100 | H
1011 L The following symbols show the flag conditicne.
1| A
. not affected
NOTE: Sutfixed H and L to ww. xx, yy, zz (ex. wwH. t affected
IXL) indicate upper and lower 8-bit of the 16-bit register x undefined
respectively: S setto 1
R resetto 0
2. Bit P parity
v overflow

. b specifies a bit to be manipuiated in the bit
maniputation instruction. The following table shows the 6. Miscellaneous
Comrespondence between b and bits.

( M : datain the memory address
b | Bit ( N : datain the l/o address
0001 0 morn : 8-bit data
001! 1 mn : 16-bitdata
0104 2 r : 8-bitregister
oI 3 R :  16-bitregister
100{ 4 b.( JM : acontentofbitb in the memaory
101} 5§ address
1101 & b.gr : acontent of bit b in the register gr
mj s dorj :  8-bit signed displacement
S : source addressing
3. Condition D : destination ?ddressing mode
: AND operation,
i . + OR operation
tons oo oowing snows e e oote
tand conditions. i added new instructions to Z80
f Condition
000 | NZ non zero
001 Z zero
010 | NC non carry !
011 C cmy

100 | PO parity odd
101 | PE party even
110 P sign plus
It M sign minus
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1 . Data Manipulation instructions

(1) Arithmatic and Logical Instructions {8-bit)

[ 1 i Flag
Jperatien | MNEMONICS orm! Adtromeg Ve | saum Oversves |7 ¢ 4 - 7T 3
| DOCED EXT ! IND REG 7S odP ! REL | S I HIMY N C
ADD {ADD Ag Wwomg i s |0 1 [ Arvgr—ar 1ot ovx o
| AZO AHL) 19 008 150 . 510 1 ] Are tHUg~Ar Plor Y or o
AD Am Ny | S ’D H ¢ Arvoar 11 v
< @)
. [AOAZX+¢ [uenm H - i" 3 N (A XeOyr 11 1 vy
19 om 119 i
“ tdé ) "
lu:t:u.dr-m 11111 10 H [ 3 N A i etmtr [T A T
10 @ 11 ,
A f « 4 '
ADC LADC Ag Wty H , B H { Aregrec—ar 1 1§ v R g
ADC A CHLY 10 1 L0 $:0D 1 ] Are Bl ¢e=Ar [ B A I
AIX Am 11 @i 1 s ]n H ¢ Aromee—ar [ S A I
« &)
AC AtDXed) 1101110t s H ;p 1 B fAreDedeec=ar 11 1 | V R
10901 11 i
[ Y ¢ 4
! ADC AT +dr |1 gt s ! , 0 ] W fAretWedlase=Ar {1 1 1 Vv § |
! 16 %01 110 I ¢
! 4 Vo o
"AND T aDg 10100y s i) 1 T 1S P
AND (ML) 10100 110 . S tD 1 [ As-(HUu—Ar 11 5 ¢ 212
ANDm nwene | s {o : T Y 1 1S P
«my
AND (X +@) 1 en 10 s ) 3 W AR edig~Ar 1 1 s P11
10 100 119 ,
[ I =
AND (Y +4} 11 m s ' D 3 16 A T4 da=Ar 1 s 21t
19 i 110 b
¢4 | ! : H
Campare (P Wity ; P S H 1 ¢ Mg | I S R A T
1oy 0111 \ s.D0 1 € iAr- HLY 1Y os
Cs nuus | s i D L iA.--- 11t vs
X <« m) : N '
[= 2+ 27} e s o YoM AelXed, I A S
10113 1e
)
P (Yra) Tuu s D 3 W [ Ar-iYea, 11t vs
JERH B :
[ )
DMPLE | @0 | jsol 1 5 | S8 .s
DEC vec e g s 1 ¢ lg-lg t 11V s
DEC ML) ® 130 101 S0 1 0 HOARES T (AT 111 Y s
DEC (X+d} o1 o S 1 B | Xedly-lw 111 v
@uem X+d)q
C 8
DEC (1Y +4) 0 D 1 B Ve@y-1- 1t v
® 10 N (tra,
[
INC INCq @ I , D ' 1 goi-w 1 v .
INC (HL) ® 110 10 S 1 | (Hle 1D, | T B
INC {X+@) ntm SO 1 W MXedigrt= 1oy o
LRHNT ] iX+dlq
« 8
K (T +¢} HRDRL 5D ) u M ed)atl= 1 1t vope .
LR red),
« &
0 be conerusd
f
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Overacen | Addreming ] [ Pa
,MNEMONKB OP coce Bytes | States [ Ozerauon 7 8 4 21 0|
il IMMED EXT ° IND . REC , RECI, DMP | REL | S 2 HPNN €]
MULT MLTve = [RUR ] ' D H i i rU—ve, .
l 0wt 1@
NEGATE | NIG 11301 101 I l lsmi i ' 0-Ar~Ar Lo ovos g
01 009 108 t ] ) |
OR 1org te g 5 ! D 1  Aegear 1R P22 21
O HLY 10101 s | Do ! ] Are-HLly=Ar [ T R ) ?
o nuew s 0 H [} Aeo—Ar [T T I |
« B )
Lon X 1011 10 S 0 1 N A XA A Prorororon
18 112 110
[N
Of Y ea) 11 o s o ' 3 i aeinYed)~ar 1 1 ¢t P2
| 10 110 110 i l
t 4 1 ¢ |
SUB [35.1 10010 ¢ i i st 1o yol [ . L2 2N [ SR T N A T
SUB L) 16010 130 I 5,0 P § A- HUe-ar Yt v sy
ESL’Bn ‘neam s | ? I I b Aemenr [ T T 2 S
: ¢ m f , ! i ;
.fsnuxva) narw ¢ H Ip ) N NS Dedia-Ar 1LY
| , 10 010 18 l H .
N < d
Loon iryae [HRHEL : s D 3 M lu-m-u;.-u ooy os g
t
| jonere 0 t A i ; ]
. SR ; N K
SUBC | 3BCAg wolg o s 4 | 1t 4 Aepeew Pvoroovos o1,
| SBC AWML " 10 ots e } { ! ' s 1D LI B Ar- Hlewc=Ar |1 1 1 v 5
SBC Am e e s, | I 2 R A -mechr ‘x rovos oy
soom oy | ! { [ ! '
SBCALIX-a) uelin H ’ h] (] " M- odig=t=Ar + 1 1 I ¥ § i
i 10001 110
H {
l ‘id o ’
!
lscaares 'umwm ;! s i ) ) N Nl 11 v s
; o | | | H 1
' beao 4 E i i
TEST  jTsT¢* 110 ot s i H b Arg 1L s Porow
l. 'wg ]
TSTHLI™ 1t ten s 1 0 A HU, [ T T A U
110 108 {
TSTm™ HR BB s b LIRS 11 s P2
o 100 108 |
¢« @) [
XOR (. ¥} fig H b 1 [ ArTgr—=Ar LI B S I I |
X08 KL {1010 18 s|o 1 ' ArE HUlg=Ar [T S A I ]
X0R - fntme | s b ? ' ,’Arzp—u LI N A
¢ m )
, I0R (X od) juone H D b] W AR Xedig~Ar [ I A B
N l
. HESE 35
XOR (I¥e@r 111111100 H [ 1 W Tassete-a Lt o1 n P 2 on
i 10100 110 i .
fgo ! !
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(2) Rotate and Shift Instructions

T
' |
Opersuon 1/ EMONICS | OP ewde
]

Addresung

DOED EXT |

IND | REG | REGI, IMP T RSL

Bries | States

Operation

PN

Rotate
and
Skift
Data

A
Ly

RL ML}

RL !X ed)

Lig) 27

RICg
RLL (HL)

RILC (X}

RL (1Y +d)

RR ¢
RE (ML)

RE (X +@

AR (TY+q)

R
22 (HL)

REC {IX +&)

2L g\'«)

L IRE
i
LY

1w ag
® e
et n
11 o1 o1
¢t

o el e
1 m
11 @1 o
«d>
LT
'® e
um
® o g

11 001 €11
0 00 1
oo
11 o o1l
¢

% e 119
1w
1w
<« 4

% o 11
1
LRUE
[ IR
i et eu
LR

11 oo o
& o
narm
et
« 4

L LR
1 13119
1001 a1
4

[ XTI
L TR
e al
0wy

11 001 913
LY §1)
1 0119
naw
<4
oo us
e
1131 0y
« ¢ )
o8 o1 118

D

s

5D

s

D

D

D

)

SDI

~ -

T———

oI

[ ——

v—a T

N —

LEIE S
o p[x]e
- —IiNnlo

00 be comarus
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1
Operation |
MNEMONICS

OP code

DIMED EXT

IND | 285G [y

States

£

-

2=

Route RRD

and
Shift Sag
Daze

SLA tHL

S X ed

SIA (Y +)

Shag
SRA (HD

S2A (X vt}

SRA (Y +0)

Salg
SRL .HL)

SAL X+

SRL .Y e

11101 10
LECEIN
11 001 013
® 100 g
11 007 011
5% (0
e
11 001 a1t
L I ]
0 1% 110
[FRIR]
41 001 o1t
“d
"o 100 120
fnwo
®ing
111 e
Ym0 110
1o 1o
11 % o1
« €
1 ® 100 110
[IRTIR
11 001 011
t 4
1001
11003 013
@iy
11 091 o1g
000110
11 o1 301
i 901 313
' e
Yoo nn i
141 10t
11 01 6t
« 4
o1 110

D 1

D H

SD{ [}

$D i

wixia

Bit S SET bg
SET brHL)

SETH et

SETA.Y »4)

Pimr e
iy g
11 001 013
us e
1011 108
11 001 oi1
€4
ity o
nurm
11001 03y
L ]
Y 19

D 1 )

1=y
= HU,

141X eal,

1=2-IY +diq

|
;

Bit Resrt | RES Ag
[>21% )

[ >3 % 2¥]

'EES bYen

i =1 oty
we g

i1 @t
oy e
nen
11 001 #11
4

s
HEHE
11 001 011
(O B}

S0y e

5

S

SD

——— e
-

vy

L 149

X gl

=2-i(Y o),

Bit Tem 1324

]

t
;m‘\H.L)

f
ETAX~a

18 W) 2]

i
fan ¢
[
T
1 e
BT
td
LTt
il e
1 on o
L B}
ny e

(7

il

bulX edig~y 4

beilY cdie=s
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() Arithmetic Instructions (16-bit)

Pag
Operadon |\ NEMONICS | OP coct Addremeg Statas Overscica « 219
o DO XT | D [ oG T 13 | per (LG
ADD AlD HLve [ L% ] D ? ML, + vw,~Hl, I « Rt
ADD unym s D LI T R, & X - 21
®nim
ADD Ty s m H [ W M-, X | S
L X, 1R )
ADC ADC HLww FEUETY H ) W | Harve, re—ril, I Y 2
Neving
DEC 1 DEC vw Sewiol) $D [} o, - | =-wa, . .
" pec aarm D 7 [» RYRE. 3 C e e
[ 2UTH
DeC Y uman D ? LAY . .
- o0 e
INC NC ow Bewiell LY [] o, ¢+ l—ww, N
™ no S0 H [» XY &
@100
™NCIY nuowm D 1 Mo ti~fY, .
" 10 o1
SBC SEC Rlww i m S D » Hla~ww, ~c—HL, I v s |
LT
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2. Data Transfer instructions

{1) 8-Bit Load

. Flag
Operoce | MNEMONICS | 0P cose Addremiog Scam |  Operacioa (7 € 4 7T 1
PO EXT G [ RZGH DO § REL S I BRIV N
Load al ninm 19 ] —Ar 1 1t R R
S-bit Dats CETR})
D AR [\RUREY D [ BrAr [T B - A
oo
LD A (D o n [} ] i K9] . -
D ADE LX) [ [ DB e=Ar .- . .
1D A lzm) ® 1 m H ] %4 ‘m).—~Ar . Vo
< 8
«<®
1373 11301 11 5, s At - . .
” o
1.7 7% 11101 <D ] Ar~Rr R
oanm
LD (BCA o om0 H 1 Ar=(BCly .o
LD (DA L s H Ar= DD, )
LD A LY D s N Ao, . ..
«e)
<« n)
179 ng ¢ sD [ r-s L
LD ML) ‘g 10 D ‘ ‘Hlu—p
Wen Bg 5 D ¢ -y
« 8 )
Wy x+d T o 0 1] [1: &2 ) .
fNg I
« 4
[1.7%); 2% nnn 0 ] (Y edly~p
g »
« & .
LD (HU [ RHEH] S ] oL, . .
« A
LD (X+dim 11 011 301 s LI P2 &
[ R
« 4
tm)
DiY+om fuiM s 15 medTed, L
[ JH RN
Cd
(=)
DML g Ay $ 1 =Rl e e e .
LD (IX+dig 11 01 101 H 15 redXen,
uney
4
D iY+dig 11110 H 3 peiTeds .
ntg
(4>

@ o the case of R and Z Mask. interrupe are not sampeed as the end of LD A. J or LD A, R,
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)

16-Bit Load

Ormration

MNEMONICS

OF cate

£

relo

xfe
3

Lot
160kt Deea

Dvemm

1D e

DN

8:3-4..8
LD srx

[5:1°4 0

LD ww.om!

1D HL. tam}

LD X (e}

LD Y. s}

LD (am},ww

LD (mm! RL

5.7 15+ §

LD (mai JY

LL ] |
(S I}
cm)
nmm
»1nm
t 8
[N )
nuntm
N em
[}
«m)
uiim
unmm
e
niwm
nim
uinm
nweint}
(3 )
<Cm
L RUN 1)
[N I8}
¢ m
tam
-0 m
(SR I8}
(=)
nurm
"o
(S I}
<a)
inwm
LY i}
(3N I
¢cm
L ALY )
(S I
< m)
narm
LR X
(S 3}
(=)
nunm
» 108 0
¢ 8

|

s3

Opmraticn
-—ve,
-,
alY,

nle-s#,
Do =50,

Y, ~52,

lmme |)q~wwiir
(o g=wwls
(ma+llg~Mr
‘o ~is

{me 411y ={XHr
(malg~XLs

{msely~TRe
(om) ¢ =Tlr

-v'b—t-‘l):
woilr=(ml,

Bretm+1)g
Lr~(mm)y
Xitr~tem+ g
Xlr~umly

Nhr—imaelly
Mr—{maly
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{3) Block Transfer
Oparstion Addroming . Flag
oy MNEMONKS | OF axis Byws | Staam Opuraticn 4 4 2
DO EXT | IXD G | DO 2 B MY
Bock -] ]
Trassfer | OD [IRUR" ] sis ] | A-, 11
Search rnm B -1=0C,
Data . Klo~1-HL, -] Q
= 11101 18 sis ? [T S ATV LY 1N [ B |
10111 & 1B | MstaAreHD),
Ar={RL )y
’ QfBC-i~C,
ML -1=Hl,
) Lot Q wuei
e (KU, & B, 20 -] [ ]
=} [IRUBL] s (s ? o AU, 11
BRER T By -1-0C,
Hie1=Hl, -] ]
o 1ninwm s |s ? H [ eemeim, ot
1110 [ XYY 1N
Ar=(HLY,y
Qj BC-1-8C,
M. +l-Rl,
Ragut Q ]
Ars (ML), @ BCy 50 -]
20 1 e D H 12 1 {H=~DDe 1
19101 o 8, -1-8C,
DE,~1=DE,
i, -1~Hle
o nan D EE TR AT lum.-'m. |
1 m 17 (BC =8 wl‘.-l—l‘.
. DL.-1-DE,
j Ui 1ty
Rapuar Q werkt
| Y] (-]
Lo IRURL D ) 2| (=00 [
10100 o8 BC.-1-BC,
O, +i~Dly
= AL +1=Hly .
un 11 n D T MG} [ ()-DD, L I
10410 . 12 (38 Q'I.-I—I.
DE, + iDLy
[y
Rapust Q st
=i
D P/V=s . BC,-1w9
P/V=l BC,-iee

Q Z=l : AreiHL )W
Ze8 : Ar®(HL )a
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(4} Stack and Exchange

Fing
;’:‘”" MNEMONICS | OP code Adtromicg Staame Oporsivn OO )
DOCT IXT | D | Ik | 10 | B T AN ¢
rSH  [rsxa 1 122 3 [} 8 |slr-cr-p, . .
ale-(P-1},
357,
MUSE X 1o m LY W | Dl~-n, ..
1w DXBr=SP-1
2, - 152,
rsa Y nmm LY N | Mr-n, .. .
Ui NRr1SP-1)y
&,-1-57,
PP, ippn 9o em [ s D I s .o
(SP)y~wis
¢ 3=5P,
rorx 1o D B | SPen DA . .
tinm [ T
Pyr 2P,
ey nmm D 2Pl .
0imm (5P~
9.‘)"9.
Excimege | X AAF snm D ¢ AR .
£ e tan o D 3 | oo, .-
0 nuem D 1 [c-my ..
o At B
Ho-Al’
X smEL U1 ai ] Hr=eSPe1), B
P,
o sng nnm Y.} B | DA, .
115 811 -,
- 3% T4 W . Y.} 8 | NR~Pen,
1m0t J ir-ish,

2} hlhen.dﬂ)?ﬂ.mhnimnwn;mndmm.
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3. Program Control Instructions

Flag
Ot | uNEMONYCS | OF cote Addroming Brom | Sams |  Oowsin [T T 17
DO XY | DO | oG e | Doy $ I AN
Cabl CALL m 1o D 3 ¥ | KClretsr-y, e . . .
< ) Qr~Sr-,
¢ -,
SPy-1-EP,
CALL tom ut m» 1} 3 (6 U: Gim) | comimg . [ bim L
(8 5 B ow{CALLam.fbow
~ t |
Jumy DNz | L] T {rien [ o .
[ H 1 1ot | cuchom: Br=9
Patr=IC, Brod
P tan ut m 1] 36U ) | Py (e . . .
Ca) } 9w} | cxxeem. (b tabm
[0 I}
Pm umu o ] | mK .
<8 .
L3 B
P HD 18 - D 1 H Rl.-FC,
rim e e b t ¢ E~PC . .
1w
rm U i, D 1 ¢ -G . .
uinm
) 3 a0 m 4 ) [ X
G431
ng s U™ H s omtine . C24 . . .
. 1] ? ] Pt iPC, 1 Cot
i 3] " ree H ¢ |Gt Cm1 ..
1 b4 ] Ko+, " Coi
ny [ JU¥ ) H [ ot . 20 .
G 4 ] KCorjepCy i 2u)
: 3,03} amm ] [} omtinm . 21 .
G H ] Koo, 2ut
Retrwn T umm D 1 ] (SPe~Ir .
(SP+ Ito—fCHr
s 250,
KTt ut m b (S taee) | contonm . (@ fodee .
1 {10 )| KIT I tm
m umimm D 1t (Bearn| pr
nmm 2 @ {SP+Liu=PCHr
S+ 350,
N fimm D 1 B [ 0 7
a o m (SP+1=~FCHr
Rt 10,
-7,
Remart BTy us w D 1 n Ml SP~1) e e ..
Mr=SP-Dy
Qi
~rCr
Sy~ 159,
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4 . 1/0 Instructions

£

Qpmracion | NIEMONICS | OP coe Addransiog Bytes | Scses Ovorscon [T ¢

;
)
g
R
B
g
B
.3..

INPUT ™A unta ] ] 4 ] (Am),~Ar L
<m) A~
Ar=A-Ay
NglO nism ] S ) ) {PQ~gr
ity wm | 5= 130" Oy e | B N N
g v ¥
Chmga.
C~A-A
BreA~A,
g™ umis D 3 3 n {Ohm) =gy 11 2 p 12
LIS ) =110 Ouly the
[ I8 Lag vl
Chmga.
A=A
=AA, ® ®
1 umm 14 s 1 n {80~ HLYy X
L RUN A ] Hlg-1=Hl,
Br-iely
C=A~A
Br=A~Ay ]
et umm D S H lithrat | [ (BO), =ML, X § xx 1t x
numm R2Brt) [ Q1 HL, - 1=HL,
-1ty
Rags @ wmcd
e
C=A~A
Br=A~Aq

-
e
»

>
»
»

N amwin ] H b u (B0, ~HL, X

nima Hly+)~HL,

Ne-i-t

C=A~A

eAA ®

[0 umin D H ? e 214 l'n.-um. 1 8 112
]

wiew it 200 Rl +1=Hl,
[0 ]

:.-Q-i

CrA~Ae
Br=A~Ay
S I=):Br-1=¢ {2 te conuruas
It Br-tee
® Ne=1:MSBof Decaw}
N=e: MSB of Datam¢
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- . Fag
?::‘“"'unmbnmorm Addressing Brus | Sests Operstion 7 6§ 4 2 1 0
NOZD EXT | IND | REG | AEG | 4P | REL S I KM N C
OUTPUT | OUT A uen s|{» 1 IR R
ts) =AM
. AA~Aa
oUT (O ¢ 1t s o 1 u g0,
ng ™ i A=A
BrA-Ad
QUTY (g™ {1110 m [ D 3 8| g, . .
“g W oA~ A
cm N gtt-h.-A. 9 ®
oM =~ HE- L] s 4D Tt U0, [ B B
T M, ~i~HL,
Co-l=Cr
[ e
CreA~A
B—A Ay e
oM = 0 m s o L Bes0 | [ (HL 00, TSt s 112
10 011 812 Wiire®) | i Hl-i-HL,
it
(-1t
I-Q’d
fray
CrA~A
B—A Al ®
ot 1200 18 s [ 1 s | omy,-n0, I s xXx 1z
1 11 ot 120w [ Qf Hle-1~HLy
=i~
Repem Q it
: Beme )
CrA~A
brAA -] ®
orn 118 18 s D 1 2| mHue-0, T 122
19 100 011 Hi, e 1=H1,
\ -1~
U-A-A
. BrAAl ®
o e H [ t | usen (ML, ~00, X $ XX 12X
nigen 120red) { QI HL ¢ 1=HL,
‘frelepe
Repem Q wd
’ar-u
1C~AA
!&-A.-A.
STOa* nww s s H REEEN R 11 s PR
o 10 1 JG-Aca
(= BA~Ag -] E
o ~* 1101 101 s [ H | m.~w00, [ T I B
10 008 My v 1~HLy
Gol=Cr
N-i=br
C~h-h
TA~Ae ®
o =~ 101 s D 1| Witved | [ (HLe~(0O), RS 2 S 1
ot Wikr=0 Q Ui, v 1-Hl,
[s23 0]
w-i=i
Bupons Q it
et
Cr~A~h
SAAl ] ®
oUTD 11 1 10 s ] ? 2 | MD.~0, I 11112
e K- i1~HLy
B-1-tr
Cr~A-A
BrA~Aa
© I=1:Br~i=0

Zw0: Br—le0
® Nw=1:MSDof Dataw}
N=o¢:MSBof Datavé
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S . Special Control instructions

: Fag
Jperscion | NEMONICS | OF cote Addraming Dt | Scotm | Operseion O )
DO EXT | DD | XEG 1 X%a ] OGP | B5L : I NN C
Semcial | paa CE (%) i 4 | Daciel [
Function Ao
Aty
Carry «r ®um 1 3 [C=< 3 LR
Comyol |87 o 1 1 1= 2 ? s
U o 1n e 1 H -y, 2 - . .
Cacrel | B tuie ! 3 “m"n o) - - :
RALT aien t 1 lagv . . .
") U w : 1 ¢ | e . L
L) s §
[°3} u wtan ? § | imwrem -
LT i |
ol IRURT 1 LI i)
amm = }
noP tmm 1 1 Nearmom
- U m 2 I Sy
"l
»
~

+/] hﬁnumu.nﬁdulhnﬂdblaﬂ
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-

B. Instruction Summary in Alphabetical Order
. = : Added new instructions to Z80

MNEMONICS Bytes Machine Cycles States
ADC Am 2 5 5
ADC Ag 1 2 4
ADC A, (HU) 1 2 6
ADC A, {IX+¢) 3 6 14 ]
ADC A, Y+ d) 3 6 14
ADD Am 2 2
ADD Ag 1 2 4
ADD A, (HL) 1 2 6
ADD A, (X+d) 3 8 14
ADD A, (iY+d) 3 6 14
ADG HLww 2 6 10
ADD HLww 1 5 7
ADD IX,xx 2 6 , 10
ADD IY,yy 2 6 10
AND m 2 2
AND g 1 2 4
AND (HL) 1 2
AND X+ d) 3 6 14
AND (I + d 3 6 14
BIT b, (HL) 2 3 9
8IT b, X+d) 4 5 15
BIT b, IY+d) 4 5 18
BIT b,g 2 2 6
CALL fmn 3 2 6

{f condition is false)
6 16

(H condition is true)

n he comrnamt)
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MNEMONICS Bytes  Machine Cycles |~ ""States -
CALL mn 3 .8 16 -
CCF 1 1 3
CcPD 2 6 12
CPDR 2 8 14

) ) Uf BCx#0 and AreHUW
2 - 6 12
{f BCR=0 or Ar=HU)
CP (HU 1 8
CPI 6 12
CPR 8 14
0f BCR+0 and Ar# (HUW)
2. 8 12
0f BCa=0 or Ar=(HU\)
CP (X+d) 3 14
CP UY+d) 3 6 14
cPL 1 3
CPm 2 2 8
CPg 1 2 4
DAA 1 2 4
DEC (HU) 1 4 10
DEC X 2 3 7
DEC IY 2 3 7
DEC (X+d) 3 8 18
DEC OY+d) 3 8 18
DEC g 1 2
DEC ww 1 2
DI 1 1

o be cornac)
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MNEMONICS Bytes Machine Cycles States

DUNZ 2 5 9 0f Br+0)
2 3 v 7 O B=0)

3| 1 1 3

EX AFAF 1 2 4

EX DEHL 1 1 <3

EX (SPLHL 1 6 16 _ .

EX (SP).IX 2 7 19

EX (SPLIY 2 7 19

EXX 1 1 3

HALT 1 1 3

MO 2 2 6

M1 2 2 6

M 2 2 2 6

INC g 1 2 4

INC (HU 1 4 10 «

INC (X+d) 3 8 18

INC OY+d) 3 8 18

INC ww 1 2 4

INC IX 2 3 7

INC IY 2 3 7

IN A.{m) 2 3 9

IN g,(C) 2 3 9

NI 2 4 12

INIR 2 6 14 (if Br=0)
2 -4 12 0f Br=0)

IND 2 4 12

INDR 2 ] 14 0f Br#0)

0o be cortremdg
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MNEMONICS Bytes Machine Cycles States
INDR 4 12 {f B~=0)
INO g.(m)* 4 12
JP f,mn 2 6

(it { is faise)
3 3 8’
0f ¢ is true)
JP HU 1 1 3
JP (1X) 2 2 6
JP av) 2 2 6
JP mn 3 3 9
JRj 2 4 8
JRC)j 2 2 6
{tf condition is false)
2 4 8
{f condition is true)
JR NC,j 2 2 6
0f condition is false)
2 4 8
{f condition is true)
JR Zj 2 2 6
{it condition is false)
2 4 8
0f condition is true)
JANZ, 2 2 6
{f condition is false)
2 4 8
(if condition is true)

o be eonmrumt)
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MNEMONICS Bytes Machine Cycles States
LD A, {BC) 1 2
LD A, DE) 1 2
LD Al 2 2
LD A, (mn) 3 4 12
LD AR 2 2
LD (BC).A .1 3
LDD 2 4 12
LD (DELA 1 3
LD ww,mn 3 3 9
LD ww,{mn) 4 6 18
LDDR 2 8 14 (if BCr#0)
2 4 12 (f BCR=0)
LD {HU.m 2 3 9
LD HL.{mn} 3 5 15
LD HU.g 1 3 7
Lol 2 4 12
LD LA 2 2 8
LDR 2 <] 14 (f BCR70)
- 2 4 12 (if BCxg=0)
LD X.mn 4 4 12
LD IX.(mn) 4 6 18
LD (X+d),m 4 5 15
LD 0X+d).g 3 7 15
LD I¥,mn 4 4 12
LD 1Y,(mn) 4 8 18
LD gY+d),m 4 5 15
LD {y+d.g 3 7 15

G0 be cortimand
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MNEMONICS Bytes Machine Cycles States

LD {mn).A 3 5 13

LD {mn),ww 4 7 19

LD (mn),HL 3 6 16

LD (mn X 4 7 19

LD {mn)IlY 4 7 19

LD RA 2 2 6

LD g.(HU 1 2 6

LD g.(IX+d) 3 6 14

LD g.0Y+d) 3 6 14

LD g.m 2 2 6

LD g.9' 1 2 4

LD SPHL 1 2 4

LD SPIX 2 3 7

LD SP.lY 2 3 7

MLT ww** 2 13 17

NEG 2 2 6

NOP 1 1 3

OR {HL 1 2 6

OR (X+d) 3 6 14

OR (IY+d) 3 6 14

OR m 2 2 6

ORg 1 2 4

OTDM** 2 6 14

OTDMR** 2 8 16 (if Br==0)
2 6 14-(if Br=20}

OTDR 2 6 14 (f Br#0)
2 a4 12 (f Br=0)

&0 be contrusdt
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MNEMONICS l Bytes Machine Cycles States
OoTIM** 2 6 14
OTIMR** 2 8 16 0f Bre=0)
2 6 14 (f Br=0)
OoTIR 2 6 14 (if Bc+0)
2 4 12 of Br=0)
OUTD 2 4 12
oun 2 4 12
OUT (m).A 2 4 10
OuUT (Cl.g 2 4 10
OUTO (m),g** 3 5 13
POP IX 2 4 12
POP IY 2 4 12
POP 2z 1 3 9
PUSH 1X 2 6 14
PUSH 1Y 2 6 14
PUSH zz 1 5 11
RES b, {HL) 2 5 13
RES b,(X+d) 4 7 19
RES b,(Iy+d) 4 7 19
RES b.g 2 3 7
RET 1 3 9
RET 1 "3 5
0f condition is faise)
1 4 10
{if condition is true}
RET 2 4 (RO, R1) 12 (RO, R1)
10 22 2
RETN 2 4 12

o be cormirac)
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MNEMONICS Bytes Machine Cycles States -
RLA 1 1 3
RLCA 1 1 "3
RLC (HU 2 5 13
RLC X+d) 4 7 19
RLC (Y+d) 4 7 19
RLC g 2 3 7
RLD 2 8 16
RL (HU 2 5 13
AL (IX+d) 4 7 19
RJL iy+d 4 7 19
RL.g 2 3 7
RRA 1 1 3
RRCA 1 1 3
RRC (HL 2 5 13
ARC {IX+d) 4 7 19
RRC (IY+d) 4 7 19 .
RRC g 2 3 7
RRD 2 8 16
AR (HU 2 5 13
RR {IX+d) 4 7 19
RR (IY+d) 4 7 19
RR g 2 3 7
RST v 1 5 1
SBC A,(HU 1 2 8
SBC A,(IX+d) 3 6 14
S8C A iY+d) 3 6 14
SBC Am 2 2 8

B0 bs contrumd)
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MNEMONICS

Bytes Machine Cycles States

SBC Ag 1 2 4
SBC HLww 2 6 10
SCF 1 1 3
SET b,HU 2 5 13
SET b.iX+d a 7 19
SET b.IY+d) a 7 19
SET b.g 2 3 7
SLA (HU 2 5 13
SLA (IX+d) 4 7 19
SLA (IY+d) 4 7 19
SlA g 2 3 7
SLP** 2 2 8
SRA (HU) 2 5 13
SRA (IX+d) 4 7 19
SRA (IY+d) 4 7 19
SRA g 2 3 7
SRL (HU 2 5 13
SRL (IX+d) 4 7 19
SRL (IY+d) 4 7 19
SRL g 2 3 7
SUB (HU 1 2 6
SUB (X+d) 3 6 14
SUB (IY+d) 3 6 14
SUBm 2 2 6
SuB g 1 2

*“TSTIO m 3 4 12

*“TST g 2 3

o be cortrusd
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MNEMONICS

Bytes Machine Cycles States '
TST m** 3 3 9
TST (HU)** 2 4 10
XOR (HU 1 2 8
XOR (X+d) 3 6 14
XOR 0Y+d) 3 6 14
XCR m 2 2 6
XOR g 1 2 4
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4~8=07

A | Hee | H8Z [ Hel | HBeo (4~8=07)3
) W [ 3d] o Z Y q 3 0 v A EE )
4 3 al o g v 6 8 L 9 g v £ Z 1 0
4 adsd || T 400 |10 [vHY [voud| 4 Tt | v
3w 0w HoX | 985 [ 00v | (Z3LON [ 310N | (23ioN | fzalon ___ME3ton_ T~ w8 g7 3 [ott [(n)
Q_ (e31on | goel | (310N w1 3 930 a jiott]| 9
0 wy vo s s 3 ONI 0 [o011] H
8_| 13 (W3] vn[ZoEL| s g0 |s wox|v oas|v gy s'3 a0 mm 930 g (1ot 3
v iy dr () | () : 0
H YOUHO M 'y a1 v. |oto1 ]| a
6 'Sl dlxx3] 13y MM IH Qv 6 oot ] o
8 } 13y Cowr[lzur] Tur [avaa] 8 [ooo1 | 8 T
L e 53 I N N A e a____|d0slvva{vd|voud| Z (1110 v |
9w b0 Jw anv]w Bnsuy odv|3ioN | (z3ioN | Zion @IN[ OvH] T @F1oN. [T w'd g7 9_[oto [(OH) | &
g 2Z HSNd H {1310N ! 8 03Q S (1010 1 |C
v uw ) 1y s H (t3L0N! 3 ONI ¥ |00l0| H
Wl v § HO[S aNv|s anslv oav| - ! s'3 g1 MM ON| e [1o0] 3
£ 10 | (@®)x3| w)1no)ws dr : v\ | W
Z Wy dr . )ajwgy v mwal| e |otoo| a
1 2z d4od (1310N} . uw ‘mm g1 1 J1o00| ©
0 EN ' ronyrliznur]Tana[ goN | 0 [ooo0 | 8
4 3 a 0 8 v 6 8 L ) [ b £ F l 0 01
LLLLIOLLLf1OLY {0OLL [L101]0LOL]1001 0001 [1110]0110]1010]00t0] 1100 0100 [ 1000 {0000] IH
A | Hoe | Hoz | Hot | Hoo (R [ H a 810wl H ] a a
} d lod | oNT| 2N (L~0=07)
2z | 4v | 74 [ 30 | o8 dgs | W 3a] o8
L~0=01 (v =071)mm

XX : 1ewio} uononssu)
dew epoa-do 3sy | ejqey

deyy epoa-dg 9
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NOTE1) (HL) replaces g.
2) (HL) replaces s
3) If DDH is supplemented as 1st op—code for the mstructions which have HL or (HL) as an operand in
Table 1, the instructions are executed replacing HL with (X and (HL) with (IX+d).
ox. 22+ 1 LD (m), HL
DDH 22+ : LD (m). IX
If FDH is supplemented as 1st op—code for the instructions which have HL or (HL) as an operand n
Table 1, the instructions are executed replacing HL with IY and (HL) with (IY+ d.

ex 34H : INC (HL)
FDH 34M : INC (IY+d)

However, JP (HL) and EX DE. HL are exception and note the folowings.
It DDH is supplemented as 1st op—code for JP (HL), (IX) replaces (HL) as operand and JP (IX)
is executed.
If FDH is supplemented 2s 1st op—code for JP (HL). (IY) replaces (HL) as operand and JP (ty)
is executed
Even if DDH or FDH is supplemented as 1st op—code for EX DE. HL, HL is not replaced and the
nstruction is regarded as degal mstruction.
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D. Bus and Control Signal Condition in each Machine Cycle

* (ADDRESS) . inveld
Z (DATA) . high impedanca.
o . added new instructons to 280
Machene — — . e f—
hstuction Cycie Statee ADDRESS DATA RO | WA | GReG | iORG | ™M1 [RaLT | ST
1st op—code 13t
MC: | TaTaTs Addreas op-code 0 1 o] 1 o] 1 o]
ADD HLww
MC2
. ~MCs | TITMN * Z 1 1 1 1 1 1 1
' 1st op-code ist
MC: | ThTaTs Addre=s op-code (s} 1 o] -4 0 1 o}
ADD DX.xx 2nd op-code 2nd
ADD IY.yy MCy | TiTaTs Addrass op-code ] 1 0 1 0 1 1
MCs N
~MCq | TiTITiT: * Z 1 1 1 1 1 1 1
1st op-code 1st
MC. | T.T:Ts Address op-code o} 1 0 1 o] 1 o]
ADC HLww 2nd op-code 2nad
SBC HLww MC2 | T\T:Ty Address op-code (o} 1 [o} 1 [} 1 1
MCs
~MCs | TiTITITS * 4 1 1 1 1 ] 1 1
ADD Ag
ADC Ag 1st op—cooe 1st
SuB g MC: | TiTaTs Address op-code )] 1 0 1 )] 1 o]
SBC Ag
AND g "
OR ¢
XOR g MC: [T ¢ 4 1 1 1 1 1 1 1
cPg
ADD Am
ADC Am 1st opcode 18t
SUBm MC1 | TyT,T Address op-code 0 1 0 1 o] 1 o]
SBC Am
AND m
ORm 13t operand
XOR m MCs { T.TaTy Adcress m 0 1 0 1 1 1 1
CPm
ADD A, HU
ADC A (HY) N 15t of~code 18t
sus My MC: | TT2Ts Address op-code 0 1 0 1 o] 1 o]
SBC A (HU)
AND (H1)
OR U
XOR HL) MCa | TTaTs HL DATA [+] 1 [+] 1 1 1 1
CP 0HU ‘
ADD A, (IX+a) 1st opcode 18t
ADD A, 0Y+d MC | TiTaTs Address op-code (o} 1 o] 1 )] 1 o]
ADC A X+
ADC A, IY+d) I
SU8 X+ o) 2nd op-code 2nd
SUB v+ d) MC; | T:TaTs Addreas op-code o} 1 o] 1 c 1 1
SBC A X +d)
{1 be cororemd)
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Patuction Crcie | St ADORESS DATA | RO | WR |WREd| Tomo, HALT | ST
SBC A OY+d 13t operand
AND (X+d MCi | TsTaTy Adadrens d [+] 1 [+] 1 1 1
AND Iy +d
OR X+ d MC.
OR GY+d ~MCe | TiTi * Z 1 1 1 1 1 1
XOR X+ d
XOR GY+d
CP IX+d X+d .
CP ov+d MCs | TiTaTs y+d DATA 0 1 [+] 1 1 1
) st ap-code st
MC. | T.TaTs Address op-code o] 1 ] 1 1 o]
BT bo
+2nd op-code 2nd
A MC: | T\TaTy Address ap-codie (o] 1 o] 1 1 1
13t op-code 18t
MC. | TiTaTa Address ap-codie [o] 1 [+] 1 1 o]
2nd op-cooe 2nd
BIT b, HU
MCa TiT:Ts Addrezs op—code (o] 1 o] 1 1 1
MCy | TiTaTs HL DATA (o] 1 o 1 1 1
13t op-code it
MC. | T T2t Adcress op-code 0 1 0 1 1 0
2nd ap-code 2nd : *
MC; | T.TaTa Address op-code | o] 1 0 1 1 1
817 b, X+d 18t Guersnd
BT b IYy+d MCy | TTaTs Addreas d o] 1 o] 1 1 1
3rd opcode 3rg
MCs | TiTaTs Address op-code (o] 1 (o] 1 1 1
oxX+e
MCs | TaT) Ty iY+d DATA (o] 1 o 1 1 1
1st op-code T8t
MC: | T TeT, Aodress op-code o] 1 [v] 1 1 (o]
13t operand ,
MC: | T\T:Ts Address n 0 1 0 1 1 1
2na operand
MCy | T TaTs Address m [} 1 [} 1 1 1
CALL mn -
MC.| Ti * r4 1 1 1 1 1 1
MCs | T'T1Ts SP—1 PCH 1 [} [0} 1 1 1
MCe | T4TaTa Sp—-2 PCL 1 o] 0 1 1 1
18t op-code 1st
CALL t.mn MC. | TiTaTs | Address op-code o |t Jo |1 1 | o
0f conditon
is falsel 13t opsrand
MCs | T\ TaTs Address n o] 1 0 ] 1 1
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Macrre —_— — ) ——
s ructon Cyae | SO ADORESS DATA RD | WR | MRED| BAG | M7 |RALT | ST
15t op-coce 1st
MC | T.TTy Aacress op-cocie ] 1 ] 1 [+] 1 ]
15t oparand .
MCa | T-T:T, Addreas n 0 1 [+] 1 1 1 1
2nd operand
CALL fmn MCs | T.TaT, Adress m 0 1 0 1 1 1 1
0f condistion
& ud MC | T . 2 1 1 1 1 1 1 1
- MCy | T.T,T, SP—~1 PCH 1 [+] 0 1 1 1 1
MCe | T/T,T, SP—~2 PQL 1 o] 0 ] ' 1 1
13t co-coos int
ccr MC | T.T,Ty Agorms co-code [} 1 [} 1 o] 1 0
132 op—cocie iyt
MC- | T-T:T, Aocres op-coxam o] 1 0 1 o] 1 o}
2nd op-code 2nd
CcPl MCa | T 70T Accress op-coxin 1 1 (o] 1 1
cpPO MCy | T TiT, H CATA 1 1 1 1 1
MC .
~MCs | TITITH * P4 b 1 1 1 1 1 1
. 135t cp~coc st
MC. | T+T:Ts Agcress 202008 c 1 o] 1 4] 1 4]
CPR 2nd op~coce 2nd
CPOR MC, 1 T-T.T, Aocress Qo-cooe [} 1 o] 1 o] 1 1
¥ B8Ce=C arct
A=t ML TIT, T, H DATA 5 ! 0 1 1 1 1
vC.,
~—MC, | THTmn * 2 1 1 1 1 1 1 1
117 “ccoe i
wo [ T-T)Ty Acorms co—0ce o] 1 [} 1 [*] 1 0
CPR e econ’ ind
CPDR 4G, | T T Aocreas w08 0 1 o] 1 [} 1 1
N BL.=Qor
A= HUY MG [ TiTaT, -t DATa ] 1 o 1 1 ! 1
MC,
~MCq | TITIT: * 2 1 1 1 1 1 1 1
oL A 2 at
MCy | TiTiTy Aooren 00008 [¢] t 0 1 [} 1 [/}
13t wo—rrm fst
MCy | TiTaTs Adrems K rxin [} 1 [} 1 o 1 0
DAA
MC; | Ti ¢ Z 1 1 1 1 1 1 1
Ot 1 13t opcode AL
MC. | T-T)Ty Address L LA o] ] o 1 [¢] 1 L

°1 IMemupt request @ ot samEsed

o e wrarad
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*2 DMA, REFRESH, or BUS RELEASE cannot bs exscuted after this state (Request is ignored)
*3 Interrupt request s not sampled.

Machne 5 —_ | - R R S,
nstructon Cyeh States ADDRESS DATA RD | WR |[MREC| IORG | W1 |[HALT | ST
13t op-—<oce 18t
MC: | T/ TaTs Address op-code o] 1 o] 1 (o} 1 o]
OJNZ MCy | Ti 2 . 2z ' 1 1 1 1 1 1
o 8=0) 15t operand
MC3y | T4T3Ts Address. 2 [+] 1 [+] 1 1 1 1
MC.
~MCs | TiTi ¢ F4 1 1 1 1 1 1 1
13t op<code 1st
MC: | T4TaTs Address oco-code [+] 1 o] 1 0 1 o]
OUNZ j
U 8r=0) MCa [T "1 . 2 1 1 1 1.4 1 1 1
13t oparand
MC3 | T'TaTs Addreas 2 o] 1 o] 1 1 1 1
63 1st op-code 13t
MCy | TiTaTs Address op-code )] 1 )] 1 (o] 1 o]
EX DE. HL 13t op-code 1st
EXX MC, | T\ TaTs Address Op-Ccoce o 1 o] 1 o] 1 Q
1st op-code 1st
MGy | T:TaTs Address op-code [+] 1 o] 1 o] 1 o]
EX AF, AF
MCa | Th N M 2z 1 1 1 1 1- 1 1
181 op-code * st
MCy | T:TaTs Address- © <ode (o} 1 )] 1 o] 1 o]
MCz | T'TaTy SP DATA [+] 1 [+] 1 1. 1 1
MC3 | T.TaTy SP+1 DATA [0} 1 o 1 1 1 1
EX (SP), HL
MC. | T . z 1 1 1 1 1 1 -1
MCq | T1TaTs SP+1 H 1 o] 1 1 1 1
MCs | T\TaTa SP L 1 1 1 1 1
1st op-code 1st -
MCy | T1T2Ty Address op-~code o] 1 0 1 ] 1 o]
2nd op-code 2nd
MCz | T TaTa Address op-code ] 1 ] 1 ] 1 1
EX (SP),IX
EX ISP)IY MCy | T:TaTs sP DATA ] ] o] 1 1 1 1
MCq | TiTaTy SP+1 DATA ] 1 [+] 1 1 1 1
MCs | T ¢ 2z 1 1 1 1 1 1 1
Bo be conuruedd
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Machine PO — {
Instruction Cyce Stes ADORESS DATA RO | WR | MREQ, IORC ‘ w | HalT
OXH
EX (SP), X MCe | T4T4Ta SP+1 Yo 1 (<} 0 1 1 1
EX (SP, I =L
MC; | TiTTy SP 348 1 (] (] 1 1 1
151 op-code 11
HALT MC, | T.T,iTy Address op-code ] 1 0 ] [+] 1
. Next ap-code Next
Address op-cbde ) 1 0 1 0 0
0 1st op-code 1t
M1 MC. | 77273 Addrms op-code o} ¥ [+] 1 [+] 1
M2 2nd ao-code 2nd )
MCa | T T2Ty Address op-code [+] 1 o] 1 o] ]
13t op-coce 1st
NCg MC: | TiTTs Adcress oo-code o] 1 o] 1 o] 1
DEC g
MC: | T . b4 1 1 1 1 1 1
15t oo~codde 1st
MC: | T T, Ty Adcress cp-cade (o} 1 o 1 o 1
A ]
NC MU MC, | T/T,Ty H DATA o] 1 0 1 1 1
DEC HU
MCy [T’ . F4 1 1 1 1 1 1
MC. | T\TTa H DATA 1 o} 0 1 1 ]
i 18t op-code st
MC: | TTaT, Address op-code ] 1 [+] 1 o] 1
2nd op-code 2nd
MCa | T TaT, Aodress op-code o] 1 ] 1 [+] 1
18t operand
NC DX+ ) MC, | T.T,T, Address d [+] 1 o} 1 1 1
NCIY+d)
MC.
DEC X+ o) ~MCy | TiTi . 2z 1 1 1 1 1 1
DEC Ur+ o)
X+d
MCs | TiTaTy tr+d DATA (] 1 (] 1 1 1
MC: [T * 4 1 1 1 1 1 1
X+d
MCe | T4T2Ty fY+d DATA 1 ] [+] 1 1 1
181 op-code st )
NC ww MC: | T\TaT, Address op-code o} 1 ] 1 [+] 1
DEC ww
MC | T . 2 1 1 1 1 1 1
18t op-code 1t
NC X MCi | TTaTs Address op-dode [+] 1 [+] 1 [+] 1
NC Iy 2nd op-code 2nd
OEC MCy | TiTeTs Address op-code ) 1 o 1 o 1
DEC fy
MCy{ T M Zz 1 1 1 1 1 1
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Machine —_— e J—
nstruction Cyom | Stwtes ADORESS DATA D | wR |MREG| RS | T [RalT | ST
1st op-code st
MC: | T\ T3Ty Address op-code 0 ] 1 0 1 0
13t operand
N
Atbm) MC2 | T TaTy Address m 0 1 ] 1 1 1 1
m o Ao~Ar
MC3 { ThT3Ts At As—An DATA o] 1 o] 1 1 1
13t op-code 1st
MC: | T.T:T, Address op-cooe 0 1 0 1 o {1 [+]
N 2nd op-coce 2nd
e MC; | T\TaT, Addreas op-cede o |1 9 | o 1 1
MC; | T'TaT, BC DATA (o] 1 o 1 ] 1
18t cp—<code 15
MC, | TaT:Ty Adcress op-code o] 1 o 1 o 1 0
2nd cp~code 2nd
MC, | T/TaTy Addrees op-code 0 1 o] 1 o 1 1
NO g imi™
13t operand
MCj | TiTaTy Address m [+] 1 (o] 1 1 i 1
m w As—~Ar
MC. | T:TaT, OOH t0 As~A1s | DATA o] 1 o] 1 1 1
151 opcode 15
MC, | T\TaT,y Address op-code 0 1 0 1 40 1 0
2nd op-code 2nd
N MC;s | TsTaTs Address op-code [+ 1 0 1 o] 1 1
NO J
MCs | T.TaT, 1o DATA o 1 o 1 1 1
MC, | TTaTy H DATA 1 o] [o] 1 1 1 1
1st op-code s
MC1 | T1ToTs Address op-code ] 1 [} 1 o 1 o
2nd op-code 2nd
MC2 | T.T2Ty Adcdress op-code o] 1 o] 1 0 1 1
NR
INOR .
0* 8r#0) MC; | T:.TaTs BC DATA o] 1 o] 1 1 1
MCq | TiTaT, HL DATA 1 o] (o] 1 1 1 1
MC,
~MCe | T} ¢ 4 1 1 1 1 1 1
15t opcode 15t
MC\, { T\T,Ty Address op-code [o] 1 0 1 (o] 1 o]
* 2nd op-code 2nd
R MC; | TiTaT, Address op—code o |1 o1 o | 1
INDR
o Bre= Q)
MCy | ThTaTy BC DATA ] 1 0 1 1 1
MC. t TTaTs " DATA 1 [o] o] 1 1 1 1
o be comtramcy
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Maching S —_— ] -—— —_—
natruction Cycle e ADORESS DATA RD | WR | MREG| BRC | My |HALT | ST
13t op~code 18t
MC, | TyT3Ty Address op-code [+] 1 [+] 1 0 1 [+]
13t operand
JP ma Mes | TuTaT, Address n o {1 {0 |1 1 1 1
2nd operand
MCi | TyTaT, Address m -0 1 (o] 1 1 1 1
13t op-code 18t
JP e MCs | TaTeTy Address cp-coce Q 1 [+ 1 Q ] v}
Of fin folsa) 18t operand
MC; | T'TaTs Address n [+] 1 0 1 1 1 1
15t op-code 18t
MC | TiTaTy Acdiress op-code [} 1 [} " L] 1 [}
JP f.mn 15t operand
Mte true) MC; | T\T:Ty Address n 0 1 [+] 1 1 1 1
2nd operand
MCi | TTaTs Address m [¢] 1 [¢] 1 1 1 1
1 st
» st op-code s
MC. | TiTTs Addreas op-code 0 1 0 1 V] 1 [s]
13t op~code ist
JP (D) MC: | TaTaT, Address op~-code o] 1 o] 1 0 ] ]
JFm 2nd op-code 2ng
MC; | TiT)T, Address op-code (o} 1 (o] 1 (o] 1 1
13t op-code 1st
MG | TaTaT, Adsress -} cocexte ¢ 1 0 1 0 1 Q
R 13t cpersnd .
! MC; | T.T,T, Address r2 o 1 0 1 1 1 1
MC;
MC. | TiTy ¢ P4 1 3 1 1 1 1 1
JRCj JRNC 18t op-code 1st
JR Zj JANZ] MC, | T.TiTs Address op-code 0 1 0 1 (o} 1 0
#f conasbon 1st opersnd
i fake) MCs | T\T,Ts Address 2 (¢} 1 0 1 1 1 1
13t op-code st y
JA Cj JANC| MC. | TT.Ty Address op-code L] 1 [¢] 1 [} 1 0
JRZj JRNZ) 13t operand
0 condition MCi | T.T3Ts Address i-2 [+] 1 [+] 1 1 1 1
s vuel MC,
~MC. | TiTi * 4 1 1 1 1 1 1 1
13t op-code 18t
MC:i | TiTaTy Address op-code ] 1 0 1 (o] 1 (o]
Wog
MC; I T * Z 1 1 1 1 1 1 1
13t op-coce 13t
MCy { T\T,Ty Addreas op-cooe [} 1 [¢] 1 ] 1 0
LD gm
13t operand
MC; | TiTaTs Address m [+] 1 ] 1 1 ] 1
B0 be contrmad)
- &
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Cyc

States

ADORESS

DATA

LD g )

MC,

T TaTs

18t op-code

MC;

TTaTs

D g X+d
Wg OY+d

MC,

T\ TaTs

1st op-coda

TTaTs

2nd op-code
Address

MCy

TiTaTa

13t operand

MC.
~MC,

Tih

TiTaTs

X+d
fY+d

LD Mu.g

MC,

TiT:Ta

13t op-code
Address

MC,

Ti

TT2Ts

LD X+ d.g
D Gv+d.g

MC,

TiTaTa

15t op-coda

MC:

TiTaTs

2nd op-code

TiTaTy

1st operand
Addrees

MC.
~MCe

THi

T TaTs

X+d
Y+d

D MHU.m

MCv

TT:Ta

1st op-code
Adadress

MC:

TiT2Ta

15t operand
Address

TiTaTs.

DATA

WD X+ dm
LD (Y +-dl.m

MC.

T:TaTs

15t op~code

st

MC,

TiT:Ty

2nd op-code

2nd

MC;

TaTaTa

18t operand

MC.

TiT2Ta

2nd operand
Addreas

MCs

TTaTs

xX+d
Y+d

DATA

LD A, (BC)
LD A, (DB

MC,

T:TaTs

13t op-code
Address

13t
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‘4 Irthe case of R1 and Z MASK, intermupt request s not sampled.

Wstructon Crow | St ADDRESS DATA WR |NREG | oRG | @i |HATT| st
L0 A BC) 8C
0 A DB MC; | T4TaTa DE DATA 1 0 1 1 1 ]
1st op~code 15t
MC: | T\TaTs Address op-code 1 o] 1 o] 1 (4]
' 131 operand .
MC2 | T.T:Ts Address n 1 0 1 1 1 1
LD Allmn}
2nd opersnd
MCs | T.TaT, Addrass m 1 o 1 1 T 1
MC. | T.T)7s mn -DATA 1 0 1 1 1 1
13t op-code 13t
MC, | T T,T: Address op-code 1 (4] 1 ] 1 ]
LD @BCIA
LD (DB.A MC; | Ti ¢ 4 1 1 1 1 1 1
ec
MC | T:TaTs DE A o] 0 1 1 1 1
13t op-code 1st
MC T TaTs Acdress op-cooe 1 o] 1 o] 1 ]
13t operand
MC; | T'T.Ty Addrass n 1 o] 1 1 1 1
2nd operand
LD
A MCy | TiTaTa Address L m 1 o] 1 1 t 1
MCs | Th * b4 1 1 1 1 1 1
MCs | T\T,Ts mn A o] 0 1 ] 1 1
Al o 13t op-code i 13t
W AR } MC: | T.T.Ta Address op-code 1 o] 1 o} 1 [}
LD LA 2nd op-code 2nd
LD RA MC: | T'TiTy Address op-code 1 o 1 ] 1 1
1st opcoce 1st
MC: | T T2T, Address op~code 1 0 1 0 1 o]
L0 ww, mn st o
MC; | T\ T T, Addrass n (l o] 1 1 1 ]
2nd operand
MC3 | T.TaTs Agdress m 1 o] 1 1 1 1
1st op—coce 1st
MC, { T\T:Ty Address op-code 1 ] 1 o] 1 ]
2nd op-code 2nd
LD DLmn MC; | TiT2Ty Address op-code 1 o] 1 ] 1 1
L0 Y. mn 15t operand
MCi [ TWT.T, Address n 1 o] 1 1 1 1
2nd operand
MC. | T.T2Ty Addreas m 1 [+] 1 1 1 1
13t op-code 15t
MC. | T\T2Ts Address op-code 1 0 } o] 1 0
LD HL (mn)
15t Sperand
MCz | TiTsTs Address n 1 o] 1 1 1 1
f© be cortrusd
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Machme
Instrucuon Cyce Stares ADDRESS DATA WR |MREG | ARG | Wi ST
2nd operand
MCy | TWTaTy Address m 1 ] 1 1 1
LD HL. imn) MC. [ ToTaTs ron DATA t o} 1 1
MCs | T TaTy mn+ 1 DATA 1 o] 1 1 ]
15t op-code 1st
MC. | T.T2T» Address op-coce 1 (o] 1 G 4]
2nd op-code 2nd
MC; | T+T.:Ts Address op-code 1 0 1 [+} 1
1st operand
MC, | T:TaTy Address n 1 (o] 1 1 1
LD ww, {imn}
2na operand
MC. | T.TaT, Address m 1 [+} 1 1 1
MCy | T 72Ty mn DATA 1 o] 1 1 1
MCs | T\ TaTs mn+1 DATA 1 0 1 1 1
- 1st op-code 18t
MC, | T+TaTs Address op-code 1 0 1 o] 0
2nd op-cooe 2nd
MC; | TTaTa Address op-code . 1 [} 1 (o] 1
§ 1st operand M .
LD X.(mn) MC,y | T.TaTa Aadress n 1 o] 1 1 1
LD rv.imn) 2nd operand
MC. | T.T.Ty Address m 1 o] 1 1 1
MC, | T.TaTs mn DATA 1 0 1 1 1
MCa | T-TaTy mn+1 DATA 1 o] 1 1 1
- A 1st op-code ist
MC: | T\TaTs Address op-code 1 o} 1 o] o]
T o T —'-"1S‘W
: MC: | T.T:Ta Address n ! o 1 1 1
SR - -1+ -~ - = | 2na operang
MCy | TaTaTy Address m 1 (o] 1 1 1
LD {mn} HL . -
; MC. | T . z 1 1 1 1 1
i MCs | TiTaTs mn L 0 0 1 1 1
— - R - - .
[ MCs | T\TaTa mn+1 H [o] [o] 1 1 1
== PP N o
P
—_— - [ .. — . ..
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Instruction

LD (mn)ww

LD tmnl.IX
LD {mn)lY

LD SP. HL

LD §P.X
L0 spPiy

e

Cyoe | ST ADORESS DATA WAEG | 10RO Y
13t op—coce 1st
MC: | T4TaTs Address op-code
2nd op~code 2nd
MC, | TaT2Ts Address op~code
1st operand
MCy | T\T,Ts Address n
2nd opersnd
MCe | ThTaTy Adoress m
MCy{ Ti * 2
MCe | T'TaTs mn ‘M
MC: | T'TaTs mn+ 1 wwit
15t op-code st
MC. | TaTaT, Address op—code
Znd op-code 2nd
MC; | T.TaTy Acdress op-cove
1st operand
MC, | T\T.T, Address n
2nd operand
MC. | TiTaTs Acdress m
MCs | Th . 4
JAXL
MCe | TiT2Ta mn 248
XH
MCr { T:TaTs mn+ 1 YH
1st opcode 13t
MC: | T\T:Ta Address op-cooe
MC: (Ti . b4
1st op~coce 15t
MC. | T:.T:Ta Address op-code
2nd op-code 2nd
MC2 | ThTaTs Address op-code
MCy i Ti . b4
13t op-code 1st
MC, | TaTaTs Address op-code
2nd op-code 2nd
MCa | TuTaTs Addrexs op-code
MCy | T\TaTy HL DATA
MC, | T\TaTa 213 DATA




Mactuns
Instruction Cyele Siptes ADORESS DATA WR (GREG | ©ORo | Wi |FALT | ST
15t op-code st ’
MCy | TiTaT, Address op-code 1 [s] 1 [} 1 [}
. 2nd op-code 2nd
MC: | T/ TaTy Address op-code 1 [s] 1 ] 1 1
DR
LDOR
M TiTaT DATA 1 1 1 1
o BCy2 0l Cs 1TaTy HL \ o] 1
MC. | T4TaTs OE . DATA. o ] 1 1 1 1
MCy
) ~MCs | TITi . PR 4 1 1 1 1 1 1
1st op-code 1st
MC) { TiTaTy Adcress oo-codie 1 [o] 1 [o] 1 o]
2nc oo-code 2nd
Lo® MG | TTTs | Accres oo-code v o [ o |
LDDR
0f BCa=0)
MC3 | T.T,T, HL DATA 1 [+] 1 1 1 1
MCs | T4TaT (o3 DATA ] ] 1 1 1 1
1st op~cooe 13t
MC, | T/TyT, Address op~code 1 o] 1 [+] 1 ]
2nd op-code 2nd .
MLT ww** MCa2 | TiTaTs Address op-code 1 o 1 Q 1 1
Tt
. .MCa | TiTimN ¢ b4 1 A i 1 1 1
~MC.3f TITITY
15t op-cude st
NEG MCy | T.T:Ty Addrass op-code 1 [} 1 ] 1 [¢]
2nd op<code 2na
MC; | TiTaTy Address op-code 1 0 1 o] 1 1
NOP * st op-coce 15t
MCs | T TaT, Address oo-code 1 o 1 [+] 1 0.
15t 6p-code 13t
MC. | T:T:Ts Address op-code 1 o] 1 o] 1 o
131 operand
MC3 { TTiTy Address m 1 o 1 1 1 1
OuUT (miA
MC | Ti M 4 1 1 1 1 1 1
mto Ao—~—A:r
MCa | T'TaTs Ato Ag—A., A o] 1 [+] 1 1 1
o te contruat)
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hstrucbon N cl'd Wh"" Strtes ADORESS DATA RS | WR |viRES [_Ro Wi RALT
15t op-code 19t
MCh | T\TaT, Address op-code )] 1 (o] 1 o] 1
2nd op-code 2nd
MC: | TiTaT, Adcrms oo-code [¢] 1 [+] 1 (o] 1
OuUT (g
MCII T * 2 1 1 1 1 1 1
MC. | T\TaTy BC g 1 o 1 o 1 1
13t op-coce 15t B
MCs | T.TaTy Adcreds op-code [} 1 [0} t p O 1
2nd opcode 2nd
MCz | TTaTy Addreas op-~code [} 1 [+] 1 (o] 1
. 13t operand
0UTO (ml.g Mes | ToTST, Acdress m o {1 1ol 1 1
MC.| Ti * rd 1 1 1 1 1 1
mto Ac—~Ar
MCs | T\TaT, OOHto A ~As | g 1 (o] 1 (o] 1 1
13t op-code 1st
MC.| T.TaTs Address op-code o] 1 (o] 1 o] 1
2nd op-code 2nd .
MCi | TiTaTy Address op-code 4] 1 (o] 1 0 1
oTM™ MCy{ Th * rd 1 1 1 1 1 1
OoTDM*™*
MCs| TiTaTs HL DATA o] 1 o] 1 1 1
C to Ac~Ar
MCs | T1TaT, OCH to A.~—A.s | DATA 1 o] 1 (o] 1 1
MCe | T . b4 1 1 1 1 1 1
1st opcode 1st
MCi| T.TaTs Aodress op-code [+] 1 0 1 o] 1
2nd opcode 2nd
MG | T\TaT, Address op-code o] 1 o] 1 (o] 1
OTIMAR"* MCi| T . z 1 1 1 1 1 1
OTDMR**
f Br3=0)
MC. | TiTaTy HL DATA (o] 1 (o] 1 1 1
Cto Ac—~A:
MCs | TiTaTy OOH to A1 ~A1s | DATA 1 o] 1 o] 1 1
MCe
=~MC,| Tim * Z 1 1 1 1 1 1
fo be contsuad)
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instruchon States ADDRESS DATA MREQ | DRG Y
1st op-code it
MC | TTaTa Address op-code
2nd op-code 2nd
MC: | T\TaTa Addreas op-code
OTMAR™ MG | Ti . 2
OTDMR™
o 8=0
Mo | TiT2Ty H DATA
) C to Aa~Ar
MCs | T T:Ts OOH o As—Ais | DATA
MCe | Th . z
13t op-cooe 18t
MC. | TiTaTs Address op-code
2nd op-code 2nd
oumn MCa § TaTaT» Address op-code
ouTD
MCs | T\TiTs HL OLTA
MC. | T.TaTs ec DATA
18t op-cocdte ist
MC. | TiTaT, Address op-code
2nd op—cooe 2nd
MC2 | TaTaTs Address op-code
OTR
OTDR
) A
of Br=0) MC: | T\ T2T, H DATA
MC. | ThTaTy 8c DATA
MCs
~MCa | TITi . 2
1st op—code 1t
MCi | TTaT» Address op-code
2nd op-code 2nd
OTR MC: | T.T:T, Addross op-code
OTDR
of Br=0)
MCa | TiTaTs HL DATA
MCe | TiTaTa 8c DATA
15t op~code 18t
MC. | TaTaTy Address op-code
POP 22
MCz2 | TyT2Ta SP DATA
MCi | TTaTs SP+ 1 DATA
POP X 13t op-code 1t
POP I¥Y MC. | TiTaTa Address op-code

YR

[
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. Machine —_ —_— e b —
fstruction Cye St ADODRESS DATA RD | WR | MRED 0 | Wi [HALT
2nd op-code 2nd
MC; | TaTeTs Address op-code (] 1 0 1 o] 1
POP IX
POP ¥ T MGy TT,T, SP DATA [¢] 1 o] 1 1 1
MC. | T.T,T, SP+1 OATA (o] 1 [o] 1 A} 1
13t op-code 18t
MC. ] T(T,Ty Address op-code 0 - 1 0 1 (] 1
MC,
~mCs | TiTi . . Z t 1 = 1 1 M
PUSH zz
MC.§ TaToTs SP—1 zH 1 [¢] o] 1 1 1
MCs | T.T;T, SP-2 il 1 (v} [} 1 1 1
1st op—code 13t
MC. | T\T,T, Ackiress ap~code 0 1 (¢} 1 0 1
2nd op—code 2nd
MC: | TT)T, Addmss op-code 0 1 0 1 0 1
PUSH X MC,
PUSH ¥ ~MC. | TiTs * Z 1 1 1 1 1 1
XH
MC,y | T.T, T, SP-1 YH 1 0 s} 1 1 1
XL
MCqe | T\T:T, SP—2 L 1 0 [} 1 1 1
13t op-code st R
MC, [ TiT)Ty Address op-code o[ 0 1 0- 1
RET
MC; | T\TiT, SP DATA (] 1 0 1 1 1
MC,y | T4T:T, SP+1 DATA 0 1 (o] 1 1 1
15t op-coce 1st
RET ¢ MC:| T.TaT, Address op-cocle .0 1 o] 1 (] 1
M conaition
o false} MC,
~MC; | T * Z 1 1 1 1 1 1
13t op—code st
MC, | T.T,T, Address op-code [¢] 1 0 1 0 1
RET MC; I Ti * 2 1 1 1 1 1 1
¥ conartion
i true)
MC, | T\ T,T, se DATA [+] 1 (] 1 1 1
MC. | TaT,T, SP+1 DATA 0 1 o] 1 1 1
15t op-code 1st
MC: | T.TaTa Address op-code 0 1 [0} 1 0 1
2nd op-code 2nd
RETI (RO, A1) MC: | TiTaTa Address ap-code (] 1 o] 1 (] 1
RETN MCs | TiTaTs SP DATA 0 1 ) 1 1 1
MC. | ThTaTs SP+1 DATA [s] 1 (o] 1 1 1
(x de conmtrumg
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*S The upper and lower data show the state of LIl when TOC=1 and IOC=0 respectively.

Instroction, Mg:? Smtes ADORESS DATA RD | WA [wrec |ioRG | wi [RALT| st
1st opcode, st 0°s
MC.{ T.T,T, Address op-code 0 1 0 1 1 1 0
2nd op-code 2nd . 0-s
MC, | T\T,T,. Address op-code 0 1 0 1 1 1 1
MG, 1°5
~MC, | TiTiT * 2 1 1 1 1 ] 1 1
ist op-cods e 0-5
MCe | T\TaT, Address op-code [+] 1 0 1 0 1 1
AETI {2}
- 1§
MC: i T . 4 1 1 1 1 1 1 1
2no op-code 2na 05
MCa | TT,T, Adcress op-code 0 1 [o] 1 0 1 1
1°§
MCs | T.T,T, sP dara o} 1 [+] 1 1 1 1
145
MCiof T.T;:T, SP+1 data 0 1 o} 1 1 1 1
RLCA
RLA 151 opcode Ist
RRCA MC. | T.T;T, Addreas op-code [} 1 0 1 0 1 0
RRA
RLC g st op-code st
RLg MC. | T.TaT, Address op-code 0 1 0 1 0 1 0
RRC g B
AR g 2nd op-code 2nd
T 1 1 1 1
SiA g MC; FLE] Address ap-code ] 0 [}
SRA g
SAL g MC3 (T * b4 1 1 1 1 1 1 1
1st op-code st
MC: | T/T.T, Aodress op-code 0 1 0 1 0o 1 [}
ALC HU 2nd op-code 2nd
AL HY MC, [ T.TaT, Aodress op-code [o] | 0 ! [} 1 1
RRAC HL)
RR {HU
T 1 1 1
SLA HU MC, TaTs ML DATA [+] 1 [+] 1
SRA {HU
SRL {HU MC. (T * 2 1 1 1 1 1 1 1
MC, | T.T2Ty HL DATA 1 Q 0 1 1 1 1
o be cormrumd)

205



instruction Cv: States ADDRESS DATA RO | WR |WRec |iORG | v |HALT | ST
1st op-code 13t
RLC IX+da) MC. | T.T,T, Adcress op-cooe 0 1 L] i (o} 1 ]
RLC Iv+a 2na op-code 2na
RL X+ d MC: | T.T.T, Address op~code 0 1 ) 1 0 1 1
R Y+ d)
RRC X+ ) 15t operand
RRC I¥+dl MC; | T4T2T,y Address d o 1 0 1 1 ) 1
RR (IX+d) 3rd op-code 3rd
AR 0Y +d) MC. | T.T,T, Aonress np-..ooe o] 1 o] 1 0 1 1
SLA (X + @) X+d
SLA oY+ a MCs | TOT,T, wed DATA 0 1 0 1 1 vy
SRA X+ -
SRA Iy + g}
SRL X+ @ MCe [ T 4 1 3 1 1 1 1 1
SRL 0¥+ @ X+g
MC, { T.T:T, iy+g DATA 1 o] o] 1 1 1 1
1st op—code ist
MC, { T.T:T, Address op-coce o] 1 0o 1 0 1 (o}
2nd oo-code ina
MC: | T\T,T, Adcress op-coce [} 1 o] 1 o] 1 1
RLD
RRD MCy | T.T,T: HL DATA o] 1 o] 1 1 1 1
MC.
~MC/ | TTTm . 2 1 1 1 1] 1 1
v
MCqe i T.T.T> H DATA 1 o] o] 1 1 1 1
) 15t op-code 15
MC. | T.T,T, Address op-code =0 1 [} 1 V] 1 [}
MC;
~MC, | TiT» * 4 1 1 1 1 1 1 1
RST v
MC, | T.\T,T, SP—-1 PCH 1 0 o] 1 1 1 1
MCs | T\T,Ty SP—2 PCL 1 V] 0 1 1 1 1
scr 1st op-code 1st
MC. | ToT:Ta Address op-code 0 1 (o] 1 [o] 1 o]
15t op-code st
MC, | T.TaT, Aodress op-code [} 1 [} 1 0o ] 0
SET b.g 2nd op-code 2na
RES bg MC; | T\T:Ta Address op-code ] 1 o] 1 ] 1 1
MC; | Ti . 2 1 1 1 1 1 1 1
13t op-code 1st
MC, | T.T2T, Address op-code [} 1 0 1 0 1 0
2nd op-code 2nd
MC: | T:Ty 5 Address op-cooe 0 1 0 1 0 1 1
SET b, (HU
RES b. (MU MC; | TTaTs HL DATA 0 1 0 1 1 1 1
MC. | Th . Z 1 1 1 1 1 1 1
MCy [ T T3Ts HL DATA 1 o} 0 1 1 1 1
(10 be cortrusa)
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Instruction Cycle States ADDRESS DATA ORQ
13t op~code 18t
MC: [ T.T,Ty Address op-cade 1
2nd op—code 2nd
MC; | T\T,T, Address op-cocle 1
13t operand
SET b, X+ q) MC; | T\T Ty Address d 1
SET b, (IY+d) 3rd op-code 3rd
RES b, 6X+d) me, v, Audrras op-cote 1 i
RES b, {fy+d) X+d
MCy | T\T,Ty Y+d DATA 1
MCe | Ti Z 1
X+a
MC:.| T.T,.T, fy+d DATA 1
1st op-cooe 1st
MC: | T\TaTy Address op-code 1
SLP**
2nd op-code 2nd
MC: | T\T.Ty Address op-code 1
- - TFFFFH 2 1
1st op-code 18t
MC, | T\T,7a Address ap-code 1
2nd op-code 2nd
MC; | T\T. T, Address op~code 1
TSTIO m** .
1st operand
MC; | T4TaT, Address m 1
CtoAg~A»
MC, | T.T,Ty OOH to Ae~A:y | DATA [o]
15t op—code 15t
MC, | T\T.T, Address op-c&h 1
ST g 2nd op-code 2nd
MCa | T.T,T, Address op-cods 1
MC, | Ti F4 1
1st op-code 18t
MC, | T.TaTs Address ap-code t
TST m* 2nd op-code 2nd
MC; [ T\T,T,y Address op-code 1
15t operand
MCy | TTaT, Address m 1
13t op-code ist
MC, | T.TTy Address op-code 1
2na op-code 2nd
IST b MC: | T\T.T, Address op-cade 1
MC I T Z 1
MC. | T.T,T, HL CATA 1
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INTERRUPT

Machine —
Fratruction Cyche States ADORESS DATA RD WR Iun oro | Wt (RALT | sT
Naxt 0p-cO0e
MC. | T.\T,T, Address (PC) 4] ] (o} 1 (o} 1 (o}
MC,
— ~MC;: | T ¢ r4 1 1 1 1 1 1 1
NMI
MC. | T\T.T, SP—1 PCH 1 o s} 1 1 1 1
MC, | T.T.Ts SP-2 PCL 1 4] (o} 1 1 1 1
T.T,Tw Nert ap~ode 13t
MC, | T, T, Adaress (PC) op-code 1 1 1 o] o] 1 4]
MC;
__ Luc, | T . z 1 1 1 1 ' 1 1
NT, MODE 0 '
fRST INSERTED}
MC. | T.T,Ty SP—1t PCH 1 (o} [} 1 1 1 1
MCy | T.T:T, SP-2 PCL 1 (o} ] 1 1 1 1
TiT:Tw Next op-code ist
MC.| T Ty Address (PC) op-coda 1 1 1 o} [+] 1 0
MC, | T.T.T, PC , n s} 1 [} 1 1 1 1
NT: MODE O MCi | T.T.T, PC+1 m [} 1 o] 1 1 1 1
ICALL
INSERTED) MC.| T . 4 1 1 1 1 1 1 1
MC, | T.T:T, SP=1 PC+2MH) 1 s} s} 1 1 1 1
MCq | T/T,T, SP-2 PC+ 2L 1 4] o] 1 1 1 1
TT:Tw Next op-cooe
MC: | T, Ty Aadress PC} 1 1 ] o] o] 1 4]
iNT> MQDE 1
MC: { T.T.T, SP—1 PCH 1 ] [} 1 1 1 1
MC; | T.T.T, SP-2 PCL 1 [} [} 1 1 1 1
T T:Te Next op-code .
MC, | TLT, Aodress PC) Vector 1 1 1 o} 4] 1 [o]
MC: | Ti M 2 1 1 1 1 1 1 1
WNTy MOOE 2 MC; | T:TaTs SP-1 PCH 1 o] 0 1 1 1 1
MC. i TiTaTs SP~2 PCL 1 o | o 1 1 1 1
MCs | T\TaTy 1, Vector DATA [} 1 ] 1 1 1 1
MCe | T\T,Ts I Vector+ 1 DATA 4] 1 0 1 )} 1 1
Mo be contrumad
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Instruction ' c"m‘”“’" States ADDRESS DATA R0 | WR |wRES , o6 | Wi ST
TTaTy Next op-cods
. MC, | T, T, Address (PC) 1 1 1 1 1 0
MC; ( Ti . z 1 1 1 1 1 1
NT.

NT; MCy | TiTaTy sP—1 PCH 1 0 0 1 1 1

Intemal
nterrupts T MCy | TT:T, SP=2 PCL 1 0 0 H 1 1
MCs | T.T:7, 1. Vector DATA 0 1 0 1 1 1
MCa | T\TaT, | Vector+ 1 DATA o} 1 o} 1 1 1
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E-1. Request Acceptances in Each Operating Modo
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E-2. Request Priority

The Z80180 has the following three types of requests.

Type 1.
To be accepted inspecifiedstate ........................_ WAIT
Type 2.
To be accepted in each machinecycle. .. ................. Refresh Req.
DMA Req.
Bus Req.
Type 3.
To be acceptedin eachinstruction.. ................ ... Intenrrupi Req.

Type 1, Type 2, and Type 3 requests priority is shown

as follows.
highest priority Type 1> Type 2> Type 3 lowest priority

Each request priorily in Type 2 is shown as follows. '
highest priority Bus Req. > Refresh Req. > DMA Req.
lowest priority

(NOTE) ! Bus Req. and Refresh Req. occurs simul—
taneously, Bus Req. is accepted but Refresh Req. is
cleared.

(W]
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E-3.: Operation Mode Transition

RELEASE
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NOTE} *1 NORMAL: CPU executes instructions normally in NORMAL mode.

‘2 DMA request: DMA is requested in the following cases.
(1) DREQ. DREQ, = 0 {memory to/from {memory mapped) 0 DMA transfer)
{2) DEQ = 1 (memory to/from memory DMA transfer}

*3 DMA end: DMA ends in the following cases.
(1) DREQ. DREQ: = 1 {memory to/from (memory mapped) YO DMA transfer)
(2) BCRO, BCR1 = 0000 (ali DMA transfers)
{3) NMI = 0 {all DMA transfers)

Other operation mode transitions

The following operstion mede transitions are also passible.
1. HALT —= [MmaA

REFRESH

BUS RELEASE

I0STOP 2—— (DMA
REFRESH
\BUS RELEASE

2. SLEEP BUS RELEASE

SYSTEM STOP _—~ BUS RELEASE
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F-2. Pin Status during RESET and Low Power Operation Modes

. Pin status n sach operaton mode
Symbol Pin function RESET SLEEP 1OSTOP SYSTEM STOP
WaIt - NN NN N ) NN
'BUSACK. = 1 out out ouT
BUSREQ - NN N A N QK N A)
RESET - 0 N A N QW N )
NM - NN N W) N W NW
NT, - NN N N W N
NT. - NN N A) N () N
NT, - NN N W) N @) N )
ST - ) 1 T 1
A~A.. A - F3 1 A 1
A« TOUT Ay 2z 1 A 1
TOUT z out H H
D:~D- - z z A F4
RS, - 1 H ouT H
C7se - NN N (A) NN NN
0Ch: - N (N} N ) NN NN
TXAo - i ouT H H
RXAo - NN N Al NN NN
Cxas OREQs CKAo z ouT z 3
(intermal clock mode)
CxAo -2 N W NN NN
{external ciock mooe)
DREQ» F3 NN N (A} NN
TXA, - 1 ouT H H
AXAL - NN N A NN NN
CxA .- TENDG CKA, ’ Z ouT z z
{intenal clock mode!
CKA, F3 N (A) NN NN
{extemnal clock made)
TENDo F3 1 out 1
TS - 1 ouT H H
RXS.CTS. RXS NN N NN NN
CTs. NN N (A) NN NN
[« 3 CKS Z out 1 1
(intemal clock model
Cxs F3 N F3 F3
{external clock mode)
DREQ) - NN NN N A) NN
TEND: - 1 1 ouT 1
HALT - 1 o] ouT o]
RFSH - 1 1 out 1
IORG - 1 1 ouT 1
MREQ - 1 1 ouT 1
E -~ 0 E clock output - -
M - 1 [ ouTt 1
WA - 1 1 ouTt 1
AD - 1 1 our 1.
S - é cloc outat - L -
1"HIGH O LOW A Programmabis 2 Hgh Impedance
N A hout Actve) N (N1 nput (Nat acovel  OUT: Outpnt

H Holds the previous stats

— 3ame as the left
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G. Internal I/ Registers

By programming 10A7 and IOA6 in the /O control register, internal 1/0 regis-
ter addresses are relocatable within ranges from 0000H to 00FFH in the /O address
space.

REGISTER | MNEMONKCS | ADDRESS YT
ASQ Control Registar A Channel 0 00 MPER
I CNTLAO bit MPE | RE nmmuoozuomuooo
Owing RESET | © 0 0 1 |i;aig| o 0 o
RW RWRWRNVRNVR.WWWRW
l [:MODESth&n
Muli Procsssor Bit Receive/
Emor Flag Reset
Reguest To Send
Transmit Enabiy 2
Recarve Enabily
Mul Processor Ensbie
ASCIConvdRoq--ACh.ndi 01
ChTLAY bt MPE | Re | TE oxat0|MPB 002 iMoot [Mooo
during RESET | 0 o] o] 1 lioveis| O 0 0
AW AW | RW T RW | RW AW L RwW | ARw | RW
[ MOOE Selcron
Mum Processor Bt Recenve/
Error Fiag Resst
CKA1 Dinatie
Trarsma Enabia
Recorve Enable
Mulb Processor Ensble
MO02. 1,0
000 Stat+ 7btDets + 1 Stop
001 Start + 7 bit Dats + 2 Stop
010 Start + 7 bit Dats + Party + 1 Stop
ct11 Sm+7bﬁ0.u+?m+25bp
100 Stwt+ 8baDam + 1 Stop
101 Stwt+ BbitDaa+ 2Stop
110 Sm+8bnom+Pm+IStoo
111 Sm+8bﬂ0¢n*?m+2$bp
"‘SC'C“"’“”"""","E:T&O 02 s (weer| e ST peo | or [ 552 | sst | sso
cung RESET 'ivald | O . [} (o] 1 1 1
AW AW [ AW | RW | AW | R'W | RAW AW | R'W
Clock Source and
Spsed Select
Divide Rato
Party Even or Odd
Cisar To Senci'Prescale
Mult Procsasor
Muli Processor B2t Transmat
« CTS . Depending on the condton of CT§ Py
PS Clesred m O.

ho be coneruact
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REGISTER l MNEMONICS | ADDRESS REMARKS
ASCI Control Ragster 8 Channe 1 03 T3
. CNTLB1 ot mPeT | MP | "0 | PEC | DR | sS2 | sst | sso
durng RESET {evakd | O 0 (4] 0 1 1 1
RW RW | RW [RW I RW |RW { RW | RW | /W
Clock Source eng
Speec Select
Ovdm Rato -
Panty Even or Oad
Cioar To Send/Prescaie
© L= Rul Processor E
L~ Muit Processor 81t Transmit
General PS=0 PS=1
divcie ratio {dvade rano = 10} {dhce rano= 30)
$52.1,0 | DR=0{x 16}| DR=1 (X 64} DR=0 (X 16!] DR=1 (X 64
000 é+ 160 é+ 840 &+ 480 &+ 1920
001 + 320 + 1280 + 960 + 3840
010 + 640 + 2560 + 1920 + 7680
ottt + 1280 + 5120 + 3820 + 15360
100 + 2560 + 10240 + 7680 + 30720
101 + 5120 + 20480 + 15360 + 61440
110 + 10240 + 40960 + 30720 + 122880
111 External ciock {frequency < ¢ + 40}
ASCI Status Regaar C o 04 Y RORF |OVRN | PE | FE | RE |OCDO|TORE | TE
: STATO dunng RESET | 0 o ) 0 0 . - | o
AW R R [ R- AW | R R 3 RW
Trarsme
nterrupt
Enable
+Transmvt Cata
Reguster Emoty
Data Camer Detact
Recerve mtarrupt Ensoie
Framng Efror
—Panty Error ** (TS0 Pinj TORE
— Over Run Error L [
i— Recerve Oata Regster Ful
* BTBs : Depending on the conaiton of OTOS Pin. H o
JASC! Status Register Channel 1 0Ss bit RDRF {OVRAN | PE FE RiE [CTSI1E| TDRE | TE
¢ STATY dumng RESET | © 0 0 0 0 [¢] 1 [¢]
W R R R R R'W | R'W R AW
Transma
. Intarnupt
Enabie
Transmn Data
Regmter Empty
CTS1 Ensdie
Receeve Interrupt Snable
Framng Error
L— Partty Emor
~ Over Run Error

- Recerve Oata Regntar Full
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REGISTER [MNEMOMCS ADORESS REMARXS ,
ASC! Traramst Dsts Register Channel 08
0
: TOHO .
ASCl Tansmit Dats Register Channel 07
1
: TOR1
ASC! Receive Data Register Channel os
0
: TSRO
ASC! Recarve Dsts Regater Channel 09 4
1
: TSR1
CSVO Convul Regswr . eNTR 0 A bt 23 B RE TE - ss2 | ss3 $80
' dungRESET[ 0 | 0 [ © ) 1 1 1 1
W . R RW | MW | RW RW | MW | W
r Spesd Select
Transmit Ensbie
Receive Ensbe
End ntamugn Ensble
Flag
55210 | Basrem | 5210 | 2ewthem
000 é+ 20 100 o+ 320
001 + 40 101t + 840
010 + 80 110 + 1280
o1t + 180 111 Extemnal
{frequency < + 20}
CSVO Transma/Receive Dot oB»
Regumter
: TROA
Timer Data Regutw Channel OL ocC
: TMDROL
Timer Data Ragister Channal OH oD
: TMCROH
Tumer Reosd Register Channel L 0 E
: RLDROL
Tuner Reload Registar Channal OH OF
: RLDROH
Timer Control Register TeR 10 bit TF1 | TFO | Tk | TEC | TOC1 | TOCO | TDE1 | TDEO
: during RESET | O 0 ] [) [+) 3] 0 [
W R R RW | YW | AW | RW | AW | AW
LTmDmm
Count Ensble 1.0
Timar Output Conwal 1,0
Tener iInterrupt Ensbie 1,0
Timer imerrug Fisg 1,0
tocio | Awrour
00 Inhibited
01 Togge
10 0
1 1

0 be contruse
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REGISTER [msmoncs ADORESS REMARKS
Tener Deta Register Channad 1L 14
: TMORIL
Tenar Deta Register Charval tH TS
: TMOR1H
Tener Reload Register Channel 1L 16
: RLDR1L
Tener Relosd Regiater Channel 1H 17
: : RLDRIN
Fres Running Countar 18 readt only
o
DMA Sourcs Adkress Register 20
Charnal OL
: SAROL
OMA Source Adcress Ragister 21
Chanoat OH
: SAROH
DMA Sourcs Adcress Recirtwr 22 Bits 0-2 (3] are unad for SAROB.
Chrannel 08 . Ao, A Arr, Ay | OMA Transfer Recuest
: SAR08 X X 0 0 DREG: laxtmad
X X o] 1 RDAO (ASCIOH
X X 1 0 RDR1Y (ASCH)
DMA Destingtion Acdress Register 2 X X 1 1 Not Used
Channal 0L
: DAROL
10MA Sestinetion Ackiress Regirnr 2 4
Channal OH
_  :DAROM
DMA Destinstion Addresa Registar 2S5 Bits 0-2 (3] e used for DAROA
Channel 0B Aw, Aiw Air, A | DMA Transfer Recuest
: DARO8 X X 0 o0 DREQ, (extomnad
X X 0 1 TORO (ASCO}
X X 1 [+] TOR1 (ASCI1)
OMA Byts Count Regmstar Channel 26 X X 1 1 Not Used
oL
: BCROL
DMA Byt Count Ragistar Channel 27
OH
: BCROH
DMA Mamory Address Register 2 8
Charvwl 1L
: MARTL
DMA Memcry Address ReGistar 29
Channel 1H
: MARTH
DMA Memcry Addross Register 2 A Bits 0-2 (3) are used for MAR1A,
Channel 1B
: MAR1B
DMA VO Address Registar Channel 28
1n
:ARIL
OMA VO Address Register Channel 2C
L]
:IARTH

20 be canoraamd
* I the R and Z Mask, these DMAC regaters arw expanded from 4 bits to 3 bits in the package verson of CP-68
ang FP-80.
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REGISTER Imoucs ADDRESS REMARKS
DMA Byts Count Regsmer Channal 2 E
1w
: BCRIL
DMA Byt Count Regstar Channel, 2 F
1+
: BCRIH
OMA Status Register ostar| 2 ° bit DEY | DEO |DWE! [DWEO| DE) | DEO | ~ | DME
’ Ssng RESET [ 0 | © 1 1 0 ) 1 )
RW RW | R'W w w RPW | RW R
) Mastr
Enabils
Intsrmupt Enstie 1.0
——DMA Enable Ba Wt Enacie 1,0
— DMA Enable ¢h 1.0
OMA Mode Regstar 3
. DMODE bit - — | oM1{OMO | SM1 [ SMO iMmOD] —
duimgﬂES{l’ 1 1 [+] [} [} [} [+] 1
RW RW | AW | RW | RW | RW
l—Mcmav
MOOE
Selact
L— Ch O Source
Mode 1,0
i~ Ch O Destruaton
Mooge 1,0
OM1, 0 Dnm:nonlL Address SM1, 0 !Sml Address
oo M DARO+ 1 oo M SARO+
01 M DARO— 1 01|l ™ SARO- 1
10 M DARO fixed 10 M SARO fixed
11 VO DARQ fued 11 Vo SARQ fixed
MMoD | Moce
0 Cycle Stesf Mods
1 Burst Mode
7o be contrued
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REGSTER MNEMONICS

ADDRESS REMARXS
DMA/WAHConunIng'gw 3 2 bit MWIT EMWIO | W11 | M0 [DMS T [OMSO | DIMI owmMO
:DCNTL durng RESET [ 1 1 1 1 ) o 0 )
AW RW | AW |R'WW | 'W | 'W | R'W | R'W | R'W
LDMA Ch1
VO Maemory
Mode Seisct
. DRECY Selsct 1 = 1,0
-1’0 Wait inseron
— Mamory Wait Inserton
The rumber of The number of
MW11.,0 wat stes w10 wort states
oo [+] 00 ¢}
o1 1 o1 2
t0 2 10 3
11 3 11 4
Edge sense
[¢] Lovel sense
DM10 !Trans'u Moce Address Increment Decremant
00 M—VO MARI+1 AR fixed
a1 M—{'0 MAR1—1 1AR1 fixed
10 VO—m AR foned MART+ 1
Tt vOo—mMm AR fxed MAR1—1
Herrupt Vector Low Reoster 3 2 bt w 18 s _ _ _ _ _
:L
dunng RESEY [+] [+] o} o] [+] o} [+] s}
AW HW | W | R'W
Interrupt Vector Low
INT/TRAP Control Register 34 b TRAP | UFO | - - - | rE2 {mEY | MO
H1
¢ dunng RESET | O ) 1 1 1 0 0 1
R/W RW R RW 1 RW | RW
[ WNT Ensbie 2,10
Undefned Fewch Object
Retresn Controt Regater aca e bit REFE |REFW | - - - - lever feveco
) dunng RESET | 1 1 1 1 1 1 ° 0
RW AW | R'W RW | R'W
Cycle Seiact
LRefresh Wait State
Refresh
CYC1,0 Interval of Refresh Cycis
00 10 States
01 20
10 40
11 80
#to be contrumd)
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REGSTER MNEMONICS | ADDRESS REMARKS
MR Common Base Regater cBA 38 bt cer | cs6 | ces | cea | B3 | cB2 | ¢BY | CBO
Guing RESET [ © 0 0 1) 0 [} 0 0
AW RW [RW | RW | AW | RW | RW | AW | RW
I- MMU Common Base Register
il . 88A 39 bat 887°| 886 | 885 | 8B4 | BB3 | B2 | BB | 88O
dung RESET | O 0 0 1) [3) 0 0 0
- AW RW | AW | AW | RW [ RW | RW | RW | AW
. L MMU Bank Bass Regmter
MMU CommonBank Arss Regem 34 b CA3 | caz | cat | CaO | BA3 | BAZ | BAY | BAO
dunng RESET] 1 1 1 1 0 0 0 [+
W AW [ RW | rRW | AW | RW | RW | AW | AW
L MMU Bank
Arsa Regster
MMU Common
Area Regster
Opersoon Mooe Conwol Regster 3 ¢ tat URE [(ATE|©OC | - | - I _
R
omc dunng RESET 1 1 1 1 A ] 1 1
RW RW | W [RW
L L O Compatibeity
UR Temporary Enadie
. — TR tnabie
VO Controi Regmtar 3F ’
;KR bt oarJoaeos®] - | = | - | - | - |
dunng RESET] © ] o] 1 1 1 1 1
RAW AW | AW | RW ]
[vo Stop
bme VO ‘Address

These MMU ragisters irs sxparded from 7 bits 1o 8 bita in the PLCC package
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ORDERING INFORMATION

Codes

PACKAGE
P = Plastic Dip
V = Plastic Chip Carrier

TEMPERATURE
S§=0Cto+70 C

SPEED

06 = 6MHz
08 = 8MHz
10 = 10MHz

ENVIRONMENTAL
C = Plastic Standard

Example:

Z8018008PSC is an 80180 8 MHz, Plastic DIP, 0 C to

70 C, Plastic Standard Flow.

08P S C

l l— Environmental Flow
Temperature
Package
Speed

Product Number

Zilog Prefix
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Microprocessor Z80180
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DNAINNTE L T nwsﬁwowuﬁﬂawuﬁ1ﬁ§eﬁo 10 LunneLBInt, 51 9wuIEA21N3N
15 1 Lunnv1ué. DMA 2 Channel, UART 2 Channel, Interrupt
Controller, Clock Serial 1/0, ﬁ wait state, ﬁqoasﬁqtﬁﬂﬁqqqm

[ ¥ o3 L | -9 ) o d o
w10 Tudn  SigsuRnenI anoand s L AN 1T 1M, #1371T0N1 multiprocessor

v
communication 1ﬂ g B
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Taveadrenialu

wﬁwaﬂ:uuaauanaﬂc (Central Processing Unit) nauuwnﬁlﬁa
fiu Z80 w?aunﬁuqnﬁwsoﬁn 12 Ad

Clock Generator iiufaadnsdanrauiinidwfurevusnnaianoa
v?aavdaﬁqqnmuﬁﬂnwaﬁnnﬁﬂuan315TﬂaauQnu11 2 uﬁaTﬁﬂaﬂuﬁLﬁuﬁqum
wdinnuovsruy ¢ FeawnTaliafanoaninnd 20 LunnyidfaterldRnud
wAidnuoesrLy 10 1unneLdTad )

Bus-State-Controller Tiﬂauquﬁa. CPU, UavTWANUIUULI IR
LArSEIuRE9TIN Wait State Timing,TeUl Reset,DRAM,Refresh WAE
nsclReuiaves oMa  uaedelwdannalunng interface 1ﬁ1iﬁugﬂn7&1u
ATENA 68XX Uav soxx 191 Sulildsredniae

Interrupt Controller Lﬁﬂﬁ?%ﬂ?&ﬁﬂﬂ?ﬁﬁﬁﬁﬁ@ﬂae Interrupt
1ﬁ§ﬂ11ugnﬁae

Memory Management Unit | iud2ufilérnnisusremingnltusawan
aniay 64 nlalud 1§§eﬁo 1 wnnelud Teeldinefiautoniigaansa
poniiutrenar 64 Alalud 1y common ares wav benk eres I i
MMU BATuIMILORLATAR 1 H91435 quﬁﬁaeuﬁouﬁvﬂﬂvﬁuﬁﬁaanLﬁudauq
ofar 18l dmd e zeo 16

Direct Memory Access Controller (DMAC) ﬂ 2 UYL U
1&ﬁ05ﬁﬂi0ﬂ&51ﬂﬂ?1ulg1§0 Tnemiaaarmsdqelase 1 wunnelud wae
a é v a é v s v ° o
Suwn/1owwala 64 fAlalun TﬂﬂﬂﬂTaanﬁﬂuagaasn1unﬁLﬁuuaan Mavy
64 nlalun
TﬂﬂQuLﬁu memory-memory, memory-1/0, memory-memory !/0 map,
1/0-1/0 fila

Asynchronous Serial Communication Interface (ASC] ) ﬁ
2 wiuiuafoifly fullduplex UARTS  uAR¥u®aiua d@1313a1U7unTants
#1150 baud rate 1n ﬁﬁqqnmnvuquTutﬁu (MODEM) YT L RPRED)
1izﬂuuunﬁsﬁﬂdaﬁaaﬁ7uuu1uTﬂ1Tﬂ7Lﬁaxﬁa§i7u155nﬁaﬂ

Clock Serial 1/0 Port (CSI0) Lﬁu%oTn7ﬁa5ugn/Laﬁégnwa{n
(synchronous 1/0 port) UWUU half-duplex Tﬂﬂqﬁﬁﬁvguaﬂdagaaﬁ7ﬁu
1&Tn7aauﬁ1tnafguﬁaﬂﬂaﬁungqqq

Programmable Reload Timer (PRT) ¥ 2 WENIYA  lRSUASY

LYULUR 9t% timer count 16 bit War 16 bit reload 1A#HLI&INAT
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