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sHamaa 8080 uar 7Z-80

080 .80 8080 1-80 3080 Z-80
M i M | e b M d M b M |
ACI ADC AN IN IN"AIN) POP H POP ML
ADC M ADC A, (HL) INR M INC (HL) POP PSW POP AF
ADC ¢ ADC AR INR. r INC R PUSH 8 PUSH BC
ADD M ADD A,(HL) INX 8 INC'BC PUSH D PUSH DE
ADD r ADD AR | INX'D INC.DE PUSH H PUSH HL
AD! ADD AN INX"H INC -HL PUSH PSw. PUSH AF
ANA'M AND-(HL) INX-SP INC SP RAL RLA
ANA ¢ AND R ic P C,NN RAR RRA
ANI AND N M JP.M,NN RC RET C
CALL CALL NN Mp JP NN REY RET
cc CALL C,NN JNC JP-NG,NN RLC RLCA
M CALL M NN INZ JP NZ,NN RM RET' M
CMA cPL JP JPP,NN RNC RET NC
CMC CCF JPE JPPE,NN RNZ RET NZ
CMP M CP, (HL) PO JPPO,NN RP RET. P
CMP ¢ cP R Iz JP ZNN RPE RET PE
CNC CALL NC,NN LDA LD A(NN) RPO RET-PO
CNZ CALL NZ,NN- LDAX B LD 'A,(BC) RRC RRCA
cp CALL P,NN LDAX D LD A,(DE) RST RST P
CPE CALL PE,NN LHLD LD HL,(NN) RZ RET.Z
CPt CP N X1 8 LD BC,NN SEB M SBC' A,(HL)
CPO CALL PO,NN Xt o LD. DE,NN SB8 r SBCA,R
CzZ CALL_Z,NN X1 H LD HL,NN s81 SAC™A,N
DAA DAA, X sp LD 5P,NN S$HLD LD {NN)HL
OAD 8 ADD HL,BC MV M LD (HL),N SPHL LD"5P,HL
DAD O ADD HL,0E MVL e LD r,N STA LD INN),A
DAD H ADD: HL,HL MOV Mm,r LOM(HL),R STAX B LD (8C),A
DAD SP ADD HL,SP MOV r.M LD/ R,(HL) 5TAX. D L0 (DE),A
DCR.M DEC (HL) MOV r1,r2 LD R,R STC SCFP
OCR ¢ DEC R NOP NQP UB M AUB (HL)
OCX & DEC 8C ORA M OR /(HL) sSUB-r SUb R
0Cx D oeC oe ORA ¢ OR R su sum N
DCX H DEC HL OR} OR'N XCHG EX DEHL
0CX sp DEC SP Qur COUTHNLA, T [<XRA A XOR (ML)~
Die- =Dt e “PCHL = AP (ML) XRA ¢ xor r
El El POP 8 POP BC XRI XOR N
HLT . HALT POP D POP DE XTHL EX' (SP),HL
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- Z80-CPU
Z80A-CPU

Product Specification

MARCH 1978 ,

The Zilog Z80 product line is a complete set-of micro-
computer components, development systems and'support
software. The Z80 microcomputer comporient set includes
all of the circuits necessary to build high-performance
microcomputer systems with virtually no other.|ogic.and a
minimum number of low cost'standard memory elements:

The 280 and Z80A CPUs are third generation single chip
microprocessors with unrivaled computational power. This
increased computational power results in-higher system
through-put and more efficient memory utilization when
compared to second generation microprocessors. In
addition, the Z80 and Z80A CPU's are very easy to imple-
ment into a system- because of their single voltage require-
ment plus all output signals-are fully decoded and timed to
control standard memory or peripheral circuits, The circuit
is implemented using sn N-channel, fon implanted; silicon
gate MOS process.

Figure | is a block diagram of the CPU, Figure 2 details
the internal register configuration which contains 208 bits
of Read/Write memory that are accessible to.the program-
mer. The registersiinclude two sets.of six general purpose
reglsters that may bo used fndividually as 8-bit tegisters ot
as 16-bit register puirs, There ure also two sets of accumu-
lator and flag registers; The programmer-has access to-either
set of main or alternate segisters thtougha group of ex-
change instryctions. This alternate set-allows foreground/
background mode of operation or may be reserved Tor very
fast Interrupt response. Each CPU also contains a 1 6-bit
stack pointer which permits simple lmplememaliog of.

o

multiple level interrupts, unlimited subroutine nesting and
simplification of many rypes of data handling.

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

FEATURES

® Single chip, N-channel Silican Gate CPU,

® 158 Instructions—includes all 78 of the 8080A instruc-
tions with total sn(tware compatibility. New instruc-
tions include 4-, 8- and 16-bit operations with more
useful addressing modes such as indéxed, bit and relative,
17 internal registers.

Three modes of fast interrupt response plus a non-
maskable-interrupt,

s Directly intorfoces standasd spoed static or dynamic
momories with virtuully naexternal logic.

1.Q us instruction execution speed.

Single 5 VDC supply and single-phase 5 volt Clock.
Qut-performs any other single chip microcomputer in
4-, 8-, or 16-bitapplications. y - -
All ping TTL Compatibie

Built-in dynamic'RAM refresh circuitry.”

280, ZBOA CPU BLOCK DIAGRAM
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280, ZBOA CPU PIN CQNFIGURATION
Ag-Ars Tri-state output, active high., Ag-Ars

(Address Bus)"  constitute a {6-bit address bus, The
" uddress bus provides.the address for

memory (up 1o 64K bytes) data

exchanges and-for 1/0 device data exchanges,

Dg-Dq Tr-state input/output, active high.
(Datu Bus) Dg - D7 constitute an 8-bit-bidirectional
data bus. The data bus is used for data
. exchanges with memory and 1/0 devices.
'M—l' Output, active low, M| indicates that'the
(Machine current machine cycle-is the OP code
Cycle one) letch cycle of an instruction execution,
MREQ Tri-state output, active low, The memory
(Memory raquest signaldndicnton that the address
Request) bus.holds a'valid address for.a memory
read Or memory write operation,
IORQ Tri-state-output, active low, The IORQ
(lnput). signal indicatos that_the lower hnif-of the
Qutput address bus-holds a valid 1/ address for
Request) |, 3 /O read or write operation.An IORQ
Yignal isalso generated when'an interrupt
is being'acknowledged to indicate that an
interrupt response vector can be placad
on the data bus,
RD Tri-state output,active low,.RD indicates
(Memory that the CPU wants to'read data from
Read) memory or an I/O device. The addressed
1/0 device or memory should use this
signal 1o gate data onto the CPU data bus,
WR Tri-state output, active low. WR indicates
(Memory that the CPU data bus holds valid data to
Write) be stored in the addressed memory or [/Q
W Sl A ‘ﬁ‘kﬂm 2 TR RS,

RFSH
(Refresh)

HALT
(Halt state)

WAIT
(Wait)

INT
(Interrupt
Request)

NMI
(Non
Maskable
[aterrupt)

_RESET.

[

BUSRQ'
(Bus
Request)

BUSAK
(Bus
Acknowledge)

Bl U s

. Output, active low. RFSH indicates that

the lower 7 bits of the address bus con-
tain a retresh address for dynamic
memories and the current MREQ signal
should be used to do a refresh read to all
dynamic memories.

——
Output, active low, HALT indicates that
the CPU has executed 2 HALT software
instruction and is awaiting either a non.
muskable or o muskable Interrupt (with
the mask enabled) before vperation can
resume. While halted, the CPU executes
NOP's to maintain memory refresh
activity,

Input, active low. WAIT Indicates to the
Z-80 CPU that the addressed memory or
1/0 devices are not ready fot a data
transfer, The CPU continues to enter wait
states for as long as this signal is active.

Input, active low, The Interrupt Raquest
signal is generated by I/0 devices. A
requestwill be honored at the end of the
current instruction if the internal soft-
ware controlled interrupt enable flip-flop
(IFF) is enabled.

Input, active low. The non-maskable
fterrupt request line has a higher priority
(huuTﬁ’Tnnd 1s atways recognized at the
end of the current instruction, indepen-
dent of the status of the interrupt enable
Mp=nop, NMT sutomatically forcen the
Z-B0.CPU 10 restart to location 0066y.

Input, active low. RESET initiatizes the
CPU asfoliows: reset interrupt enable’
Nlip-Nop, cloar PC and registers [ und R
andcsol Interrupt to 8080A mode. During
reset timo, the uddress and dafa bug g0 10
 high impedance state and all contrp|
output signals go to the inactive state,

Input, active low. The bus request signal has

“# higher priority than NMT and is always rec-

ognized at the end of the current machine
cycle and s used to request the CPU address
bus, data bus and tri-state output control
signals-tv go to a high impedance state so
that other devices can control these busses,

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



Timing Waveforms .-
INSTRUCTION OP CODE FETCH = T

The program counter content (PC) s placed on the [

address bus immedlately at the start of the cycle. One half " no e -

clock time later goes active. The falling edge of N ,__\_J__\

MREQ can be used directly as a chip enable to dynamic 4 ! _4 ]

memories RD when active indicates that the memory s an lad 'S SMCIILIECCT LI

data should be enabled onta the CPU dats bus. The CPU wrm T e I o e W

sumples data with the nismg edge of the clock state Ts. —-— f

Clock states Ty and T4 of afetch cycle are used to refresh © P [ R 4

dynamic memories while the'CPU is internally decoding - -l R

and executing the instruction. The refresh control signal - n— 1 Cmmmmen

RFSH indicates that a refresh read of all dynamic memories pe-or —{)

should be accomplished. . J"—’_‘h -

MEMORY READ OR\WRITE CYCLES
t

lustrated here 1s the timing of memory read.or write . Woea Crte
cycles uther than an OP code fetch (M -eycle), The MREQ " =
and RD signals are used exactly as in the fetch cycle. Tn . £ o WD e VY e W P~
the case of a memory write cycle, the MREQ also becomes e o—iy T Y
active when the address bus is stable so thatitcan be used N L
directly as a chip emable for dynamic memories. The WR AR A T
line is active when data on the data bliyis stable so that it 5o \ Zig M /
can be used directly as u R/W pulse (o virtually anv type ol |
setiiconductor imemoy: iy, {5 i

ok T RS TN el | L=
INPUT OR OUTPUT CYCLES

INustrated here is the timing for-an-1/O-read or 1/O write " 5 () 1 no-
operation. Notice that-during 1/O operations a single wait \ AR\e | I e U W
state is gutomatically inserted (Tw*). The reason for this is PR el) o VAT AO0AT I
that duntng 1) apetstions thie sgies stals allaws wiTlsiai 22 " Fa (o |
ume tor an /O port ledecode s address and activate the 1 v g
WATT line f 3 wait is required: - }'r‘:.'f.

o By T Lnr

Q)= eyt v, o gk e

.

we 1 f_'—_:m
TR\ K PR T A Tor = T

e
‘ INTERRUPT REQUEST/ACKNOWLEDOE CYCLE
The interpupt signal is sampled by.the CPU with the g
nung cdgg ol the last clock at the end of any instruction: o't b W, e o "
When an intgrrupt is accepted, a speciahM | ‘eycle is . _J—\_‘r-——\__dr—-\_‘ ) uan W ot VD o W
ger -ated. During this My cycle, the TORQ signal becomes -
active (instead of MREQ) to indicate that the ntérrupting m
device can place an 8-bit vector on the data bus. Two wait 202218 —1 = ML
states (Tw*) are automatically added to this cycle so that a ] 1 f panmenet
ripple priority interrupt scheme, such as the one used in the anm v
Z80 peripheral controllers, can be easily implemented. - . “ —
. K oe. vt {H '
- wai¥ I T
* e i
L] ! ¥
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280, Z80A Instruction Set
The following is 4 summaty of the Z80, Z80A Instsuction o = uny bt dostinatsn Tegister o memery fucgiion
sl allowing the as bly language i and. the sym- dd = any |6.h) destinzstion register or memory lncation
bolic operation performed by the instruction. A more de- 4 8 8.bit signed 25 complement displacement used in
tatted listing appears in the Z80-CPU technicul manual, and relutive jumps and indexed addressing
wr 4ssembly language Programnung manual. The instructions L & 8special calf locations jn page zero. In decimaj
aredivided into the following categories: notation these are 0, 8, 186,24, 32, 4n, 48 and 56
* 8-bit loads Miscellaneous Group " = any 8-bit binary number
N 16-bit loads Rotates and Shifts am = any 16-bit binary number
Exchanges Rit Set, Resat and Tex 14 R any K-blt gonornl Putpoae tegister (A, 1, ¢, D, 1,
Memory Mock Moves Input and Oueput o0 L)
Memory Block Searchos Jumps. ] B any 8-bil xoures Togister ur memory location
8-b1t anithmetic and logic Calls $h. Z abitina specific 8-hit register or inemory location
16-bit arithmetic Restarts 85 B unydédit source register or memdry location
General purpose Accumulator  Requrng subscript “L™.= thelow order 8 bits 6f a 16-bit register
& Flag Operations subscript "H™ = thewhighiorder 8 bits of a 16-bit register
, In the 1able the following terminology.is used. (}/ = the contens withinhey ) are to be used as a
b = a bit numberin any 8-bit'registar o, Memory. pointer o memory Im*au’on'nr 1/0 part number
location B:bil roglaters ure A, B, C, DE T L and R
¢ flag conditfon ende t6:bit registar Palrs are AF, 3C, DR and HL
NZ  =_nonzero 16-bit registers are SP,PC, IX and 1Y
A = zero
NC = non‘carry Addressing Modes implemented include combinations of
(o) = carry the following: Immediate Indexed
PO = Parity odd or no over {low Immediate exténded Register
PE = Parity even.or over flow Modified Page Zero Implied
v 4 = Positive Relative Register Indirect
M = Negative (minus) Extended it
v lilnemunic Syniholic Operatiog Comments Mnemonic | Symboljc Operation Comments
LDr,s re—s s Fron(HL), LDt (DEY = (HL), DE « D+
(1X+e), (IY+e) 2 HL = HL#L, BC = iy
a{LlDd, ¢ de ot 4= (HL), ¢ 2| LDIR (DE) ~ (HL), DE « DE+]
Z (IX#e) (1Y4e) ] C HL =HL+], BC=8e.
S1Dd. d «q d=(HL), X Repearuntil BC =0
£ ) (IXte) (I¥¥e) 1 3| 'LOD (DE)+ (HL), DE ~ DE-)
2D A, A-g S & (BC),(DE), z HL = HL~], BC 110~y
o . (). 1, R 21 Loor {DE) = tHLYDE - D
LD, A 4 <A dECO)D, | F TS T ome <
(n), 1,04 Ropeutunpt-pe = ¢
2 Lhdd, an_ | dd'e g .| d¢-®BC, DE, ol CRL L LU AS(HL), UL HL £y LA
T T \ HL,SP, (X, 1Y g BC'~8C-| .
* LD dd,(nn) | dd « (nn) ~7 dd = BC, DE. ZePIR A~(HL). HL ='HL+| A~(HL) sets
2 HL. SPIX/ 1y - BC « BCst, Repen the flags anly,
S (), (nn) o« oy wm C, DK, [5‘ untliBC ~0or A= (HL) | Al not affected
N M Seax. 1y | 2] op, A~(HL), HI'= HE- |
Y 5[ LDSP, s SP -5 ss = HL,IX, 1y - BC «~BC-}
2 = $805° (SP-7) o F3 -
<] PUSH ss (SP-1) sy (SP-2) ssp [.ss = BC,DE, 2| cppRr A~HD), HL « fiL-|
HL,AF,IX, IY = BC +BC-1, Re
- = =i, Kepeat
POP -d“-~-~-‘~'~'dd[-€SP).~ddg*-fSM)»-~d6‘B&f>E,- until BC= 0 or A = (HL;)
HL, AF, IX, 1Y" -
ADDs Av-Av+s
EXDE.HL | DE~HL ADC s A-A+g+CY CY is the
,_g EXAF AF* | AF = AF* g SUBs AwA-s carry flag |
E EXX BC (BC’ =1BCs A+A-35-CY s21,n,(HL)
Z DE J-( DE 2| ANDs AvAAs (1X+e), (IY+e)
< EX (SP HL HL; : ORs A«-Avs
(SP).ss (SP) sy, (SP+1) - 55, | wmHL, IX, 1y XOR s A-Aes J
¥
LY
| agmema.

Ve ) Sy,

-
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8-BIT ALY

16-8IT ARITHMETIC

GP ACC. & VLAG

MISUH )0 b OUS

EOTATES AND SIIFTS

—— —— . e
Mnemonic Symbolic Opération Comments Mnemonic Symbolicw Oﬁm(ion. ' Comments
CPs A-s s=r,n(HL) % | BITb,s Z«% Zis zero flag
INCd deds1 (IX+e). (IY+e) SISEThs  fg e S r (HL)
| d=r.(HL) o | RESb,s 5 =0 (IX+e), (1Y ve)
IX+e), (IY+e 3
DEC d ded-| ) { (o) INA () [A-(m
N (O t+(C) Set flags
ADDHL,s5 | HL —HL + 5 INI (HL) «(C).HL ~ HL +
ADCHL.ss | HL ~HL + s+ CY s = BC. DE BeB-1
SBCHL.ss | HL “HL -ss-CY HL,SP INIR gHL)B'-(C).HL*-HL+ !
. «B -7
ADDIX.ss | IX =X +55 :;—siﬁ DE, Repeat until B=g
ADDIY.ss | IY —1Y +5 s & BC. DE, \ inp g”f_‘)a"_(lc)‘HL ON
V. £ lND'R (HL) =(CyHL ~HL oy
N - B J 5 . e - -
INC 44 dd - dd + | g?_sgcifEl'Y 2 BrB-|
LSPILX, 2 & HR =
DEC 44 dd «dde g TP 2 Repeat until'g 0
' ' HL SPIX 17} 7| OUT(). A7 1+ o
— - - — 3 Lourcy s )=
onverts A contents into Operands must Zlo (C) = (HL). HL :
packed BCD following add | be in packed & B B(- | L iyt
BCDfi t
Y i i 7 OTIR (€)~ (HL)- HE « KL |
e B+=B-1
SPL A=A Repeat unfilB =g
EG A 00=A OUTD (€)= (HL), HL —HL . |
CCF CY ~-CY. B+~B-1
SCF CY « | OTDR (C) =(HL), HL+~ HL - |
NOP No opetation L 3 Sehy
HALT Halt CPU { Repeat unut 8 =0
m Disable [nierrupis nn £C ~nn NZ PO
% Lasble tniérruprs Jihce, nn {fcondition ¢e is (rue ( Z |PE
MO Setunterrupt mode 0 “3080A mude PC = nn. cls cantinue 3 NC P
M Set mterruptmode | Call to 0038y o IRke PCPC + ¢ -y M
M2 Set interrupt fode 1 Indirect Call S JRkk, e If condition kk is true k' NZ NC
ES PC <PC* ¢, clse continue Z C
RLCs IP (ss) PC +<5s ss#HL, IX, IY
- .. & - )= DINZe —“oeB-lifpsp /| A -
RLs ..u continue, else PC ~ PC o
: :
CALL nn (SP«1) ~PC
[—T] y NZ PO
RRC s [ ==7Hel7) Y (SP=2) - PC4PC.#'nn z b
$ 2| CALL ce.nn | If condition ce Is false © S ne p
RR 5 @ & continue, eise sume as i C M
- ] . CALL nn
SLA s= 1. (HL) gIRSTL TGP R 5
s (iXse), (¥se) | . -!(isc‘ft?‘_).:."Su,.f?u.:.Q,.-f. SR I
SRAs =1 g Lov
L3 RET PC| = (SP),
SRi S = s PCly ~(SP+1) \
i RET ¢¢ Il condlition cc iy falxe NZ pO
RLD "m ?z continue, clse same as RET z
A ] Bl rReTI Return from interrups, * NC P: i
3 # sams as'RET ¢ M
RRD mm:-um ity RETN Return from non- i
’ A " maskabl¢ interrupe- g o
-~



A.C. Timing Diagram

Timing measurements are made at the following ST e

voltages, unless otherwise specified: e 0"
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A.C. Characteristics Z280-CPU ‘
Ta =0°C 10 70°C. Vee = +5V £ 5%, Unless Otherwise Noted. . o
Signat Symbol Parsmeter Min Max Unit Test Congicion
SN Gl Pernnt . “:' rn TE2D 1% bty * gty * Y *
. tu tI1) Clenk Putse Widtle, Clock High T8O M
* x: [ Chnkk Prdse Wedth, Click Liw THO N niev
[ Clink Rive snd Fall Tone 0 nwe¢
UTYYYI Adudiess Dutpan Detay [E) nwe
F oAy Delay 10 Fhast [} Ao
A [ Address Stable Pror oo BRTD (Menmry Cvoler T LT P, .
0-14 et Address Sable Priow 100 L T ey Lo U S yim ™ iy * 1y = %
" Addeens Stabiv rwan RD, WR, IORY or MRET 8} W ,
Lt | \ddren Stble Fuun BD w WR Duing Hua T niev [T
i Oats Outpmt Detay 230 | nec B gy ot s
Famy Telsy ter Flesat Durig Weite 'y fe nue
9% 413 12210 Ketup Trone 1 Risng bty uf Chink Dy M1 Cyile 3 e B ey 1, =0
By« 's®un Iute Setup Time 1 Fulling Lage ot Chnk Dusmg MY 10 M8 ) ey €y, = 5001
oo Dats $1able Prine v G tMemaey Cyales 3T e L I3 'yem =1+ 210
o Data StabiePrios tw SR (1100 Cyitey 177 |
an Daie Stable From WH ™ [ Tory ¥t - 210
Y Any Hold Tirse tor Setup.Tume 0 ey [ o) * 1, 80
'OLB MRy | GHED Ortey From Falting Edge-of Clovk, MRED Low 100 | nec
TOH® (MR) GNED Delay, From Ruung Edge of Cluck, msa;m nsec
MRFO 'DHO MR} | TRED Delay From Faliing Edge of Clock., MRE ] Ligh nié ] € v 50pF
o (B Putse Widih, TRED Low TR e Mty (MR Ly b - 40
‘o HRTH Puise Widih, MREO High T T
Bl taMri ® tugom 1= 30
DL (IR} CRQ Delay From Rising Edge of Clock. TORD Low 30 neet “
oRG DL (IR) Oelay From Falting Edge’of Clock, IOR( Luw 170 e € snpF
10H (1R) IORT) Delay From Ristng Edgs of Clock, BRQ 1hgh AueE .
8 om) IRT) Detay Fram Fatling £dge ot Clock, THG High T3
'DLe (RDY HD Detay From Rising Edge of Clock, iEun 100 ne¢
DLd (DY D Delsy From Falling Edge of Ciock, RD Low nsec =
D 10He (RD} RD Oelay From Rising Edge of Clock, RD theh 3 Cp 2 50F
'O (RD) | KD Detay From Fulling Edge of Clock. RD tugn e
‘Do (why | WR Detay From Rising Edpe of Clock, WR Low 20 |\ naac
[ 'DLE(WR) WR Delay From Falling Edge of Clack, WR Low nee € = shF
'O wr) | R Delay From Fulling Edge of Clock, Wi tugh (3 (R
v TRy Putse Wadth, W Low asec
MLt RL) * 1 - 40
AT M1 Deloy From Riring Edgr of Clock, T Low 130 nise
Ll 1M1 €y =150,F
T Delay From'Ristng £dgs uf Clock, MY tigh [T L
OL (RF) L3N Deisy Ftum Risng Edye of Cluck, RFSIT Low 180 nj
i [Terpia PR Dntay Friom Rising £dge i Cen, KFGT tngy “Tr=H Gy e e
wafr Wt WIIT Barup time v Falling Edys ol Clas m s
TATY YT TTATY Detsy Thme|Prom Polling fdpe of Cluck 300 | ae |y s s0pp
L g Y TRY Setup Time 10 Rising Bdge. uf Clock NS i T - -
T @i | Aise wedth, N ton P e
T
1637 [N BOERO Servp Time 10 Rising Edge of Clock 30 fsec
(B@ E 3
AR | ‘ot BUSAT Datey Erum Roving Kdge of Clach, HTTAR 1onw 120 | nsew .
OH (8A) Deloy Priom Feiling Fdge of Clock, BERR High L1 prrae BRUPIRRL
eef
L1314 foing) FTRET Sotup time 1 Promy Edue of Slnd uth e,
¥ 0y Detay 10 Flogs (MRED, TORD. KD and Wity 100 _|“nsec
[, M1 state Prive 10 [ORG thaterrupt Ackis {3} fsee 111 o = 3100 1 qpyy ¢ 140
NOTES -
A. Dats thstd hn-iuu_u_!u the CPU dats hus when RTS o witve. Dunnl'ummw wknowiedge dyts el Acreen
“haruid e emaboted whem i1 end (GR are huth serive, e

hor sl vl
Vit KFSEY vugmat mwnt e s tive 10 o Mo a3 chick wyvies. N
Sutpui Deley v, Lided Capectionce
FAS HFC  vogmetyesn .
Add [ Onsec delay for each 50pf incrense in toad P 10 & maximum of 200pf for the data bus & 100p{ for
1ddress & control lines
Altbrugh sase by devgn. festing gusrantess Cug @) Wi 200 svec maximum

«  Load circuit for Output

-~

S e i RV M



A.C. Characteristics
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Z80A-CPU

TA *O°C 10 70°C, Voo « #5V £ 57, Unless Otherwise Noted

Sigra) Symbol Parameter L Max Undt Test Condition
e Clock Petiod 28 112 3
© ty (OH) Clock Pulse Width, Clock High 110 E nse¢
- 19 {®L) Clock Pulse Width, Clock Low . 11 2000 nyee
“r Clock Rise and Fall Time 0 neec
D (AD) Address Output Delay 110 nsec
¢ {AD} Delsy 10 Float 9 3
teem Addrem Stable Prioe 10 TRED (Memory Cycle)® 11 ier
Aoais Y Address S1adte Priow 10 TR, XD or ¥R 11/0 Cyare) b s B D
g Addowss Suable lrom {5, WH. [OKT or AT 3 .
taf Addreus Stable From RD or WK During Flast B e
1D(D) Data Qutput Delay 150 | nec
17(D) Deiay to Flost During Wnite Cycle 90 neey
136 (D) Data Setup Time to Rising Edge of Clink During M1 Cycte 33 nec
Vg7 1S (D) Dsta Serup Time 1o Falling Edge of Clock Dunng M2 1o M3, (T7T0 fiec 7] Cy  SOp¥
taem Dats Stadle Privr 10 WX (Memary Cycle) 141} nied
‘et Data Stadle Prior to WR1/0 Cycle) ToT [
tedl Deia Stable From WR kil
H Any Hold Time for Setup Time Qo nees
'DLF (MR) | MREQ Delay From Falling Edge of Clock, MRED Low 85 | nsec
IDHO (MR) Delay From Risng Edge of Clock, MRED High 8 ntec
WRED 'DH® (MR) Delay From Falling Edge of Clock; MREQ High B3 | e | " sopF
w (MKL) Pulse Width, Low 187 e
tw (STRTH Polse Width, High 19¥ nee
NLe LIR) Detay Priwn Riung bdge of Cluck, i Low 78 newy
DLE (IR] Detoy From Falllng Edge of Clock, Low 5 ngrc
oRY orre ol Deley From Rising Edpe of Clock , IDRD Hreh O A ke
‘DHE (IR) ||  TORQ Delsy From Falliag Edge of Clock, TORG High ] e
'DLe (RD) | KD Delay From Ritng Euge.of Clock, RD.tow nec
oL3 RD Detay From Falling Edge of Clock, RD Low niec A
RD .8},.2:3; Drlay From Rising Edgs of Clock. RD High ngee | Cu * S09F
'DH®(RD) | T Delay From Falling Edge of Clock, RD High ec
v
IDLO(WR) |  WR Defay From Rinng Edpe dCI«k.-\V;_Illnv 85 | mac
LT (WR! Delay From Fuliing Edge of Clock, Low L1 e .
r 10";':“)) WK Drlay Prom Palling tidge nf Cloek, U High I awe L oy
e (TRL) Pulss Widih, PR Low \ Y e
DL (M) 1 Delsy From iising Edgs of Clock, ST Low 100 | ne :
w 3 ftee (:" Oxiay From [Using Edes of Clock, M1 1igh T wac | LT S00F
1DL(R RESH Detay From Rising Edge of Cloek, RESH Low 130 | { fwe .
RF3H toH (R:‘)I TFSH Delay From Rising Edpe of Clock; RFSH High T mee] CL  $00F
Wait (WD) WAIT Setup Time 10 Falling Edpe of Clock 0 nse,
HALT DD FIALT Detay/Time From Falling Edge of Clock 300 |/ nse; | € 50pF
(i 4 ham NT Se1up Time 10 Rising Bdgeof Clogk: ==t |1 ot (o | i fQwm | cmwmiom | Raege e . -,
il 'w(RRL) | ot widin, AT taw > "’ g
WD | 1,50 BUSKE $a10p Time 10 Riing Edge of Clock . 50 =
1L (8A) BUSAR Detsy From Riskg Edpe of Cloek, BUAK Low 100 | ase d
L 1DH(BA) EOSAR Duisy From Palling Edge of Clock, BUSAR High [ €y~ 300F
RESEY | y(ns) RESET Setup Time to Rising Edgs of Clock [ nese
.;«_-) Delay to Float (WIEG, T5KG, KD sne WK) 10 | o
oy M1 Scabe Pior 0 10RQ (1ot Agk.) | un e
NOTES:
A Dtz should be eusbied o‘nio the CPU Late us whon XIS s sctive. During interrupt seknowiedee date
thonld be ensbied when KT and TORT are both setive.
B At eomind signals s iniornaly synehimbed, t (hey Y 40 10slly SIYRNHIRAV WL apest
10 1h eluck
€. The NESET srpnal aust e active far s meapmum of 3 cluck cycles, .
D. Outpul Delay vi. Losded Capacitznce
TA=70°C  VeewesVesn
Add 10nsec delay for each SOpf lncreass in load up (0 maximum of 200pf for data bus snd 100pf for

address & control lines.

Alihough ssuc by decsgn, trvting guaraaises (o gyy) Of 200 see maximum
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only and functional operation « ke device

a1 these or any orher condition sbove those
mdicated in the operational sections of this
specification 13 not implied. Exposure to
absolute mamum rating conditions for
extanded periods may sffect device reltability.

Z80-CPU D.C. Characteristics

by =0 b oY Yoo 4OV 0 anless aiberwine speciiied

;
3 s
- 3,
Y B e e - et e —— —_\
Eiaact — T A e . - . —
. S ae
Absolute Maximum Katings '
“Temperature Under Bias Speaified operatng range. *Comment Note:  For ZBOCPU 4 AC snd DC characiensixcs mam iy
Storage Temperature -05°C 10 +150°C = - Stresses above those listed under “Absolute- " saras foc the mivtary grede purts exceprf,. B
e v Woltage OoAny P CIVG TV © Maximum Rating” may cavse pesmanent .
with Respect to Ground . damage 0 the device, This 13 2 stress rating lgg " 200ma
Power Dsipation 1.5w

Capacitance

Fp=25°C (¢ 1 MHe,
unmessured pins relusned 10 groundg

Symbol | Perameter Min Trp. | May Untt | Tess Conditlon Symbol | Parsmetar Max. | Unit
Vie Cluck tupus Luw Volisge -0 043 v Co Cluek Capacitence 35 oF
Vine Clock Input High Voltage . Vb vcu"‘} v o nput Capucttance s oF
Vi Taput T ow Vidtage 03 L] v L EWtpit Capoaturns | 10 [
M Eput High Vuliuys N Vl__‘_. v
\"m Output Liw Voltage * [\ X} ¥ ‘OL" Bma L
Van Ousput High Voitage 24 v lot ~250uA O'CPU
cc 1| Power Supply Conret T Ordering Information
I Input Leakage Gurrent L 1001 sA | ViN®0t0 Y, g | Sl::'u:m
$'= Sun ¥ :35%0° 10 70°C
‘Lon Tuv-State Output Leakage Curtent in Flunt 10 1" uA Vours24 e Ve E - 5:“:'::4’” ,,*o_.o' to 85°C
- M7= Mititary SV ¢ 10% =53° 10 125°C
Yo TresState Ontput beakuge Current i Flusi -10. uA VDUT'O"V
'™ DataWus Leskage Curient in lnput Mude (11 uA ISV <€ V“
¥
Capacitance
Z30A-CPU D.C, Characteristics N KT
o At T
. alh . b, o ;
Ta *0L 0% Vo "V 5 untesanther ne sprortied unmeunueed pins retuened 1o ground
Symbol | Parameter Min, | Typ. | Max. [ Unie]|  Tenr Condition Symbol | Paremerrer Mav, | Uni
Ve Clook nputtiie Vidpge |, 04 045 | v o Uk Capoviane | 35 b
Vi Clnb Input High Voltsge Vignb Vr Iy n 10000 apvan hatn v . ™
v” Bspint asw Vg g -lLl 0 v Con s (quml: iy 1 o
Vit it tigh Valriges B T N R
ot huipul Low Vodioge oa |V g STHma '
Vo Oniput Lhgh Vodiage 24 v Ty 2= S8 ZSOA'CPU
[ Puwer Supply Currens 90 200 NA
ks : Ordering Information ’
' Input Leahage Correnmt - 10 HA ViyUre v .
Lt IN e € - Ceramic '
' TiState Output Leskage Coreent i F1 0 | KA | Vourrrdrev o e
ron e tuiput Leabage Cureent i Flog 10| uA oug-Ae Ve $ = Standard 5V 5% 0° 10 70°C
Yot (105000 Ouipot Leahaget wtrentan Bt | .o |« -0 | pA Voureoe v
'l m e1s Bun Louhage { wriont 1 Nitput Minde gy BA (X 4 Vm < V“
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