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 The Zilog Z80 product line is a complete set of micro-
computer components. development systems and support
software. The Z80 microcomputer component set includes
all of the circuits necessary to build high-perfogmance
microcomputer systems with virtually no other logic and 4
minimum number of low cost standard memory elements.

¥ The Z80 and Z80A CPU's are third generation single chip

microprodessors 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 und Z8OA CPU’s are very eusy to imple-
ment into a system because of their single voltage require-

ment plus all output signals are fully decoded and timed to

control standard memory or peripheral circuits. The circuit
is implemented using an N-channel. ion implanted. silicon
gate MOS process.

Figure 1 is 2 block diagram of the CPU, Figure 2 details
tke internal register configuration which contains 208 bits
oF ReadyWnite memory that are accessibie 10 ihe program-
mer The registers include two sets of six general purpose
registers that mav be used individually as 8-bit registers or
as 16-bit register pairs. There are also two sets of accumu-
lator and flag registers. The programmer has access to either
set of main or aliernate registers through a group of ex-
change instructions. This aiternate set allows foreground
ckground mode of operation or may be reserved for very
rast Interrupt response. Each CPU also contains a 16-bir
stack pointer which permits simple implementation of
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#tine nesting and
simplification of many types of data handling.

The two 16-bit index registers allow wbular data manipu-

- lation and easy implementation of relocatable code. The

Refresh register provides for automatic. totally transparent
refresh of external dynamic memories. The I register is used

~in a powerful interrupt response mode to torm the upper 8

bits of a pointer Lo a interrupt service address table, while
the intejrupting device supplies the iower 8 bits of the
pointer. An indirect call is then made to this service address.

FEATURES
‘@ Single chip. N-channel Silicon Gate CPU.,

® |58 instructions—includes all 78 of the 8080A instruc-

tions with total sottware compatibility. New instruc-

tions include 4-. 8- and |6-bit operations with more

use ful addressing modes such as indexed, bit and relative.

17 internal registers.

Three modes Ji fastiaienupt respofine plus L non-

maskable mterrupt.

® Directly interfaces standard speed static or dvnamic
memories with virtually no external logic.

® |.Quus instruction exeécution speed.

Sirfgle 5 VDC supply and single-phase 5 volt Clock.

¢ OQut-performs any other single chip microcomptte. in

4-, 8-, or 16-bit applications.

All pins TTL Compatible

Built-in dynamic RAM refresh circyitry. -
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7.80, Z80A-CPU Pin Description

I} §

e e, RFSH Qutput, active low. RFSH indicates that
' I_,, . & (Refresh) th&lower 7 bits of the address bus con-
e J 30— e, tain a refresh address for dynamic
__ e i E s memories and the current MREQ signal -
ol .:E: ) e should be used to do a refresh read to all
" | ._.:: :.. . dyrmn:r: memones.
—— 1 Feait , ,
s = e HALT Output, active low. HALT indicates that
i (Halt state) the CPU has executed a HALT software
instruction and is awaiting either a non-
o maskable or a masKable interrupt (with
o the mask enabled) before operation can
ro 2 Yo resume. While halted, the CPU executes
ey NOP’s to maintain memory refresh
. — b activity.
/
- - WAIT Input, active low, WAIT indicates to the
Z80, ZBOA CPU PIN CONFIGURATION (Wait) Z-80 CPU that the addressed memory or
-A Tri-state output, active high: An-A 1/O devices are not “aff? for a data . .
ffddrésss Bus)  constitute a F11‘:51;-I:u‘t nddressg!::us.ﬂTheI . , ransfet. The CPU gon /it t':f SR N
address bus provides the address for states for as long as this signal is active.
memory (up to 64K bytes) data S
exchanges and for 1/0 device data exchanges. INT Input, active low. The Interrupt Request
(Interrupt signal is generated by 1/O devices. A
; . — Request) request will be honored at the end of the
-D7 Tri-state input/output, active high. . - .
(Bova Bus) Dg- D7 constitute an 8-bit bidirectional g R e ":";‘:'ﬂ’;‘:‘ﬁ
data bus. The data bus is used for data pLead o
> <
My Output, active low. M indicates that the NMI Input. active low. The non-maskable
(Machine current machine cycle is the OP code (Nor interrupt request line has a higher priority
Cycle one) fetch cycle of an instruction execution. MasRable than INT and is always recognized at the
Interrupt) end of the current instruction, indepen-
] r . : - dent of the status of the interrupt enable
mlt:En% Axketenh output, active low. The memory flip-flop. NMI automatically forces the
ry request signal indicates that the address 7.80 CPU 1o restart to location 0066
Request) bus holds a valid address for a memory sl o Q
read or memory write operation. —em | Se—
RESET Input, active low, RESET initializes the
CPU as follows: reset interrupt enable
I0RQ Tri-state output, active Jow. The IORQ flip-flop, clear PC and registers I and R
(Input/ signal indicates that the lower half of the and set interrupt to 8080A mode. During
Qutput address blis holds a valid 1/O address for reset time, the address and data bus go to
Request) a 1/0 read or write operation. An IORQ a high impedance state and all control'
signal is also generated when an interrupt output signals go to the inactive state.
is being acknowledged to indicate that an
interrupt response vector can be placed . - BUSRQ Input, active low. The bus request signal has
on e Gt bus. : (Bus a higher priority than NMI and is always rec-
| Request) ognized at the end of thecurrent MCET;
—— : : — cle and is used to request the CPU ad
s Tri-state output, active low. RD indicates Eus. data bus and tﬂTme output control
(Mm“f}' that the CPU wants 1o read dﬂ.u from ﬂmﬂs to go 10 2 h.':gh lmptdam:t state soO
Read) memory or an 1/O device. The addressed that other devices can control these biisses.
1/0 device or memory should use this
signal to gate data onto the CPU data bus. _
- BUSAK Output, active low. Bus acknowledge is
— _ (Bus used to indicate to the requesting device
5 WR ~ Tri-state output, active low, WR indicates Acknowledge) that the CPU address bus, data bus and
- (Memory that the CPU data bus holds valid data to tri-state control bus signals have been set
- Write) be stored in the addressed memory or I/O to their high impedance state and the

device.

* external device can now control these signals.



Timing Waveforms
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~ The prmafm counter content {(PC in placed on the

- - = -"‘,—-upc.nr— i Wittt sl
address bus immediately at the start of the cyele. One half E o ol b e B
clock time later \IRhQﬁma active. The tullma edge of ' e - ~ :
C1I0ch 2 - . T g TR
MREQ can be used dirbetly as a u:lnp enable to dynamic ST
memories. RD when active.indicates that the memory w an T L SL  memaiy L :
data should be enabled onto the CPU data bus. The CPU- e e U ¥ oy NN s s DR
samples data with the rising edge of the clock state Tjy. , —— s —
Clock states T3 and T4 of a fetch cvcle are used 10 refresh . . o AN~ S ;______{-_
dvnamic memories white*the CPU is internally decoding T SIL PEPEI
and executing the instruction. The refresh control signal - A\ ! L ———
RFSH indicates that a retresh read of all dyn:um.. memunes Bo - 07 ) -
should be aceomplished. o \ I
] :
MEMORY READ OR WRITE CYCLES o
Llustrated here is the timing ol memory read or write o~ e Moy e Cyy - s o et s Gyt
cvcles other thun an OP code feich (M cycle), The MREQ | _ ol
and RD signals ure used exactlv.usin the feich cvele. In m ;—1 I_'L..J—'L__J""L.;.—'
the-case ol g-memory write cycle, the MREQ also becomes w an =Ty WP 1508 IR 1
actjve when the’ address bus is'stable so that it can be used ' T ;
directly asa chip enable for dynamic memories. The WR SR [ — | f
line is active when data on the data bus is stable so thatit " \ S | i i
can be used directly as a R/W pulse to virtually anv type of n P ; O Y o
semiconductor memory. _— = ( —_ )
o N5 RN (S S0 ISR R ER .
I ' £
5 INPUT OR OUTPUT CYCLES
Hlustrated here is the timing for an 1/O read or 1/0 write " 2 OO
s speration. Notice that during 1/O operations a single wail A L W L
state is automatically inserted (Tw*). The reason for this is as-is Y 577 ADoRE:  §
that during 1/O operations this extra state allows sufficient . 1 I
time for an 1/O port 1o decode its address and activate the . \ - Y
WAIT line if a wait is required. : = Poee
Do .r.'n - . it
ol | | i | -
L1 5 1 L J i }'l'lr-lrr
i i Cyelr
o o7 —-—-—--—{ E | our 5 |,.._.._.-
i i tl i
" INTEHFILIFT HE{]UESTHACKHDWLEDGE CYCLE
The interrupt signal is. ..avnp!ed hy the CPU with the e e
:-ising edge of the last clock at the end of any instruction. ot s T noo| Terek W T
;When an interrupt is accepted. a special M| cycle is . = o .y P
s zenerated. Dmmg _this M| cycle. the TORQ signal becomes - mmm———y — —-
active (instead of MREQ) to indicate that the interrupting ) B maaac il ISR, PRI N I
device can place an 8-bit vector on the data bus. Two wait s 4 - = L
states (Tw™) are automatically added to this cycle so that a w [ T2 ! ! J
--ipple p;iurily interrupt scheme. such as the one used in the — I j ' .' A
:EED peripheral controliers. can be easily implemented. s 1 \ |r o
3 " e .ur + : E}
: L S S e, R = ::T_J L




730, Z80A Instruction Set

The following is a £ummaw of the Z80. Z80A instruction
set showing the assembly kinguage mnemonic and the sym-
bolic operation pertormed by the instruction. A more de-
tailed listing appears in the ZB0-CPU technical manual. and

-assembly language - programming manual. The lnstr%g- =

- are divided into thie following categories:

=

8-bit loads .

16-bit loads

Exchanges

Memory Block anes
Memory Block Searches
8-bit arithmetic and logic
16-bit arithmetic

General purpose Accumulator

& Flag Operations

MiscelianeousEoup
Rotates and:SHiE
Bit Set, Reset-ang
Input and Qutputs=
Jumps

Calls

Restarts

Returns

|
In the tabie the following tenminology is used.

= any 8-bit destination registe "memnw location
dd = any 16-bit destination registeor memory location
- = 8-biut mgned s cump!&meut%phcemem used in
r:iauve;u?nps and indexed addressing
L = 8special call locations in pagiizero. lfdecimal
| notation these are 0, 8, 16, 2@3_ 40, 48 and 36
N = any 8-bit binary number %
nn . = “any 16-bit binary number JsEEE v F o C
" "= _any 8-bit general purstEr: 8 tA.B.C.D.E
- Horl) g
5 = any 8-bit source register or n]tmnrv iocation
-8 = abitin a specific 8-bit register or memory location
sS = anv |6-bit source register or memory location

subscript "L"
subseript “*H™

o m

= L .

b = 2 bit number in any 8-bii register or memory
location
cc = llag condition code
NZ = non zero
« £ = zero
NC = non carry
C = carry
PO = Parity odd or no over flow
PE = Parity even or over flow
P = Positive
M = Negative (minus)
Mnemonic Svmbolic Operation Comments
IDr.s T+~s s =r.n.(HL),
S (IX+e). (1Y+e)
£ LDd.r d=r d=(HL).1
= (IX+2).(IY+e)
—iLDd.n d=n d=(HL).
e (IX+e). (JY+e)
"ILD A, s A+s s =(BC). (DE).
(nn), LR g
LDd, A d— A d = (BC). (DE).
(nn). L. R
LD dd, nn dd < nn dd = BC, DE,
' I o HL. SP, IX, IY
LD dd, (nn) | dd « lﬁrﬂ dd =BC,DE.
4 HL.SP. IX, 1Y
g LD (nn). s (nn) « ss ss= BC. DE, -
: HL,SP. IX. 1Y
=| LD SP,ss SP +ss ss=HL. IX, IY
=
=| PUSH ss (SP-1) < ss44: (SP-2) «ss; | ss=BC, DE,
I : HL. AF, IX, IY
POP dd dd; «(SP);dd,; + (SP+1) | dd = BC. DE,
HL.AF.IX. 1Y

FXCHANGES

EX DE. HL
| EX AF. AF" |
EXX

EX (SP), ss

O U Y el T T — TS ] T —————, Sepent VPN T T A AN

DE - HL
AF -- AF*

BC BC
DE ]—{ DE’
HL HL

(SP) -~ ssL.{SPH}HssH

= HL.IX. 1Y

MEMORY BLOCK SEARCHES

the low ord=r 8 bits of a 16-bit register
the high order 8 bits of a 16-bit regster

the contents within the { )are 1o be used asa
pointer 1o a memory location or 1/0 port number

8-bit registersare A.B,C.D.E.H,L. land R .

16-bit register pairs are AF. BC. DE and HL

l6-bit registers are SP,PC. IX and IY

Addressing Mud'es_implememéd inciude combinations of - -

the following:

Immediate Indexed
Immediate extended  Register
Modified Page Zero  Implied

g

| CPIR
CPD
CPDR

ADD s
ADC;
| SUBs
SBC s
AND s
OR s

ALU

4-B1T

Repeat until BC =0

A-(HL). HL < HL+]
BC «~ BC-1]

A-(HL). HL + HL+I
BC < BC-1. Repeat
until BC=0 or A=(HL)
A-(HL). HL =~ HL-1
BC - BC-1

A-(HL). HL. — HL-1

BC < BC-1. Repeat
until BC=0 or A = (HL)

L
-

A+—A+s
A-A+s+CY
A<A-s
A<A-3-CY
A+~ AAs
A+-AVs

-y

A~ Ae@s

A-(HL) sgts
the flags only.
A is not affected

T e ey sl - L PR AN Y I,

CY is the
carry flag. .
s=r,n, (HL)
(IX+e), (TY+e)

Relative Register Indirect
Extended Bit
Mnemonic | Svmbolic Operation Comments
LDI (DE) < (HL). DE — DE+I
; . HL < HL+i.BC — BC-1
2| LDIR (DE) = (HL). DE - DE+I] i
x| HL < HL+1.BC — BC-1 |
2|4 Repeat untii BC = 0
=| LDD (DE) - (HL). DE - DE-I|
= HL —~ HL-1. BC —- BC-]
= | LDDR (DE) + (HL). DE -, DE-1
= HL <~ HL-1. BC — BC-1 i

1]
¥
]
1

!




- — .
}-Mnemuni: Symbolic Operation Comments E Mnemonic | Symbolic Operation | Comments | '
. Pl
cps A-s _tr_ s=r,n(HL) = | BITb, s Zﬂ-'s'b Z is zero flag
el Y eder T | XY | EsEThs | g el s= 1, (HL)
| - | d=r(HL) C|RESb,s |5 <0 % (IX+e), (IY+e)
: PO : IX+e), (IY+e = _
- DECd. d*d—ifh ‘ : »( ) IN A, (n) A < (n) '
&_— INr,(C) r<(C) - Set flags
EADDHL,ss | HL«HL#+ss . - eyl S ¢ (L) <(C).HL < HL + ] i
| ADCHL,ss | HL < HL +ss+CY [HyB=RC.DE — e
' ~ L.SP : INIR L) «(C),HL «
SBCHL,ss | HL«HL-ss-CY. f G L)
ADD IX,ss | IX «<IX+ss | ?XES?’C"DE- Repeat until B=0
T IND (HL) < (C),HL < HL - 1
_ADDIY,ss | IY < 1Y +ss ss = BC, DE, L B«B-1
; 1Y, SP -
' ’ = | INDR (HL) —~(C).HL < HL -
- INC dd dd «dd+1 . dd =BC, DE, 3 B*—B-{l I
; HL,SP, IX, IY 2 Repeat until B =0
R E C!UT(C}. r (C)=r _
- DAA .| Converts A contents into Operands must | £ ouT] (C)« (HL). HL « HL + 1
packed BCD following add | be in packed B«<B-]
or subltract. . [[PeR Yot OTIR  |(C)«(HL).HL<HL+1
i B«<B-1
~ L A+ A | Repeat-until B=0
. NEG A+~00-A . - OUTD (C)+(HL). HL < HL - |
.-SCF... CY « ) - ~. ~-—..}— -} OTDR (O}~ (HL). HL «HL =~ |
- i . > : _ B —_ B e I
I Yo operation Repeat until B=0
HALT Halt CPU
DI Disable Interrupts / - | Fon PC «<nn NZ PO
El Enable Interrupts . JP cc, nn If condition cc is true o Z PE
: f = : eC
IMO Set interrupt mode 0 R080A mode PC'+-nn, clse continue *. | EJC II:i
IM 1 Set interrupt mode 1 Call to 0038y = Re "PC *'PF:_'FE ;@ e
Set interrupt mode 2 Indirect Call E JRKk,e If condition kk is true e NZ NC
2 : IP“E.‘.*'!—l*-’IL',“+ e, else continué L g
JP (ss) | PCess | | ss=HL, IX, IY"
, - : DINZ e B«B-1,ifB=0 -
| RL s CYid 7 —-— n}.J P .. |continue, else PC +~PC +e
5 ;
| : . CALL nn (SP-1) «PCy /
T g _ . NZ PO
RRC (3 I u T uﬂ..{"\r : I w (SP"E) *PCL1 PC + TN | z PE
S s E CALL cc, nn | If condition cc is false ce € NC P
'RR's 7 —a—t —r-lr::l iy = - | continue, else same as C. .M
? s : _ | - CALL nn ' b
SLA s I (Vi 7 - 0 ba-u s= 1. .[HL] E {SF—!}:PCH
: (IXe), (IV4e) | ol o R P
SRAs 7 —= o—av o 2 '
S PCL + (SP),
SRL5 il—ﬁ{?-—--u-—-{r]r H:H"(SP‘F]}
L S : 3 RET cc If condition cc is false
ontinue, el :
RLD — —t & i ™ i{ };L
A B ~| RETI Return from interrupt, "
33 = same as RET S
RRD 1 a3 o] [7 45 ejmn RETN . Return from non-
A maskable interrupt -
m U I T VI e A i i e T . ] 0, M A



Clock Pulse Widih, Cuck Low -l _
by f Clock Rise and Fall Time B e YRR R R || [T TSN et DR RS ki (5 R
- e Sl g e
- lnﬁ‘:ﬁ‘i Address Gutput Delay :'_._‘ : ?,.i "
'F (AD) Delay 1o Flout B 2
G Address Stable Prior 1o MREO (Memory Cycle) - ,
Ag-15 ban Address Stable Prior 1o TORD. RD o W (10 Cydde) T R m ™ Yoy * 1= 75
el Address Stable from RD o WK Rij ey |
leat Address Stable From RD or WR Duimg Flaat 4] | mec 2] =i .-%0
Data Output Detay 0 | mee Bl 1y *igey* ! =40
' K Delay to Float During Write Cycle I BT e
tse (D) Data Setup Time (o Rising Edge of Clock Dunng M1 Cvde | @ nee. ] g™ hgpry * =00
Dy.1 153 (D) Dutas Setup Tune to Falling Edge of Cluck Dumng M2 1o MS & | e | €, = 200pF ’
ol Dty Sable Prioe 10 (Memury Cycle) - 151 ey [‘.il Lgom = 1. =180
tdes Duta Stable Prioe 1o WR (1/0 Cycle) ol ] e
Ledi Data Stable From WR E | | 18] 14 gLy * 1~ 180
-  Any Hold Time for Setup Time ‘o osex | 71 toar® tyrary ¥ 1, =50
L 'DLF (MR) MREDQ Delay From Falling Edge of Clock. MREQ Low 100 oy -
ipHo (M) | WREQ Delay From Risieg Edge of Clock. MREQ High TOO | mes |-
WMRED 'S (MR) | FTREQ Delay From Falling Edge of Clock, MRE") Ygh T00 | meec_| €, =50pF
\w (MRL) Pulse Width, MREQ Low il mee | 18] e
o MEH) | Puise Width, FIREQ High . = — 'wiMRL)Y™ e
—— == - — — + [+ - - r'ﬂ
‘pLeR) | TORQ Delsy From Rising Edge of Clock. TORQ Low 90 | mec 9 MR ™ Sty
ORG 'DLF (IR) mthﬂﬁﬁ! of Clock. IORQ Low o e C. ® SOpF '
‘DH® (IR) Delay From Rising Edge of Clock, TORQ High o0 e ] CLTOOP \
'DHS (IR) TORQ Delay From Falling Edge of Cloci. JORQ High o et
- e il Li-'
'DL# (RD) Egn;m:,- :“_ w!-h-: Edge of Clock, RD Low Iﬁ mec
RD DL® (RD) et ‘om Falleg Féer of Ok, BD Low i | mec _
\DH® (RD) | KD Delay From Rising Edge of Clock, RD High 001 maec ] S =50l
| 'DHE (RD) R Delay From Falling Edge of Clack, D Hagh il TT0 | neec
DL (Wi) | WR Delay From Rising Edge of Clock. WR Low 80 | meec
W ipLF (WR) | WR Delsy From Falling Edge of Clock. WR Low [ 50 | msec | e
ipHe (WR) | WE Delay From Falling Edge of Clock, WR | TO0 | nee: L= 50p
tw (WRL) Pulse Width, WR Low 3 ——
[ et +’ 110] tyqwR) =1~ %0
o DL (M1) M Delay From Rising Edge of Clock, MT Low 130} nsec | . L0
'DH (M1) W1 Delay From Rising Edge of Clock, M1 High T30 | mec | L P
EFEH DL (RF) FFEIMI}’FM M;Edrﬂchdﬁlw 180 nwec -
\DH (RF) RFSH Delay From Rising Edge of Clock, RFSH High o e "
WATT s (WT) WAIT Setup Time to Falling Edge of Clock 70 nsec v
HALT D (HT) HALT Delay Time From Falling Edge of Clock 300 | msec | € =SOpF
INT LT . IKT Setup Time 1o Rusing Edpe of Clock 80 niec
NMI tw (NML) Pulse Widih, NM1 Low BO nsec
BUSKQ ls (BQ) BUSRQ Sewp Time to Rising Edge of Clock BO niec
BUSAE | 'DL(BA) Delay From Rising Edge of Clock. BUSAK Low 120 | nsec odi A
1DH (BA) Delay Fram Falling Edge of Clock, BUSAR High o | mec | CLT0PF e
.Hm s (RS) RESET Setup Time 1o Rising Edge of Clock 90 _I'“
‘Fit]'. Delay 1o Flost (MREQ, JORG, RD and WR) | 100 nsec P~
= ~1
Y M1 Stable Pri (Int Ack. 7
or to TORQ (Interrupt Ack.) nti . nsec . ULt ™ 20 * Ly * Yy~ 80
7
NOTES: - 2
A. Data should be 3 .
should be Ilm‘m%ur‘i%?::‘mEﬁ'“‘m During mietrupt scknowledge data ;
B. Al controt signais active. ..
10 the clock. are imternally synchronized, so they may be totally asynchronous with respect
C. The RESET signal must be active for 3 minimmurn
D, mm‘j'ﬁ I.niudtm. ‘]mfﬂ
TA=T0°C  Vee=+5V ass
. (1) 4C) = +100pF (Ag = A, < and Control Signals), sdtd 30 ns io Liming shown. Z )
. mh“'“MHmﬂﬂﬂm -l



A.C. Timing Diagram
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Timing measurements are made at the following
voltages, unless otherwise specified: A S T
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Absolute Maximum Ratings

Temperaiure Under Bias
Storage 1 emperature
Voltsge On Any Pin

wilth Kespedt 1o Ground
Power Lhssipation

037 1 1 130°C
DIV o +7Y

1.5W

speciiind operatlmg range

*Cvmmen®

Sligisey abuve those lisied under “Absoluie
Maxvmem Raung™ may cause permaneni
Jamage 1o the device. This b a stress rating
ml]r and functional operation of the device
cor any other condition above those
ﬁlﬂlﬂ[ in the operational sections of this

15 not implied . Exposure o

oliie. mu,imum rating conditions for

| )

ﬂmmy al‘rm:t device ralmhiluy

780-CPU D.C. Characteristics
To=V C e T0CCN L. =N = 5' ¢ nlew witherwne speaitied
Symbol | Parameter ™ Tep. | Max. ! Unit { Test Condition
‘II’H' Clock aput Low Voltage =0.3 045 V.
Vi | Chowk Tnput Thgh Vobrage i Voo -l.!‘} Vi Y
Vi Plnpul Low \oitage -0,3 : o8 Y
Vin i Input High A ‘-IIT:_:-: B 20 : : Ii V. v
VoL Output b ow Vidiage ; : | 0 v gL =15mA
i :
r—\’gﬂu Output High Voirage 544 f.i= Y leyp = =250 A
lee Power Supply Cinzent “I 150 mA 1= 400nsec
l|_| liput Leakage Cutrent I 10 | A ‘-'ln._-ﬂl}m 1"..'-.'
Lol ! To-State Ouiput Leakage Current mt Float 10 I uA Vorrs-4mw V.,
! Hoo i i e -State Ourpar Leakage Cusrent m Floa | =10 uA ULTEU J\
i- len , _i-“.l.'.'l:;l.l Hu:l cakagy ;;:renl i II'FP: Mol E | =10 EA T4 N = \‘...
Z80A-CPU D.C. Characteristics
NG e A T PR I spestied |
k! Symbol i Parameter Min. F Tvp . May Uit | Test Condition
{ Vitt : ok hprat Do Vodiage 0.7 : ' U4s v
Min .: Civmei Buput High \ oitape vo. oo b ' "h'“ !
ViL | Inpui Low Vidiage -::l ; : Us LY
Min Input Hhigh Volvage -0 :_"i A \
Yol Oranpun Laows NVollage U4 i lgy =1 2mA
oM Ouiput High \ oliage 24 \ by -2 T A
i I“ r Porner Sappds o renn 9 ! 00 mA Hg 250me.
: l“ ' Input |eshape Corrent L A 1'|\=u1..1",‘
1! ot T Ta-S1ate Oupun Leahage Cutrent m Flow I A Vor == 3V
iyl Tr-Sigie Curpat Leahage Current m Fl;ut - LA ‘s'mT‘U 4\
LT Data Buy Leahage Current i Topat !ula,a;dr MU pA U Vh- = \."“_

For ZRCPL sl AE-gnd DU charaeteristics remam the
same (ot tiw il u?.;n.ﬂ' parts exwept | .

S

-H-

To=23 C; f-lHH:
unmeasured pins retumed to gruund

Symbol | Parameter- Man Unit
Cy UClock Capacitance [0 3587 Pk
: e : :
CiN Ifiput Capacitanye | 3 . pl
Cort Durput Capoaitaece | U pk

7.80-CPU

- Ordering Information

C = Ceramic

P - Mlastic . = W
S — Standard 5V 5% 0% 10 70°C

E - Extended SV 5% -4D w0 85°C

M - Military SV =10% =557 10 128°C

Capatitance | ;

Ty 228" 1= | MHz.
pnmeasured pins returned to grouind
T |
Svmhol | Parameter Mav. | Unit
[ | _: 1 TR | .:l[l,.l...'l..;i -l ,tf '; :“i
| .
I 1 1
{ lapritl € apacilan.e = :
1 I L dfvas Haath ¢ i |
L Dutput L apacitan.ce Jei ! ol -
(P10 |
LR

Z80A-CPU
Ordering Information

{ - Ceramid
P- Panic "
S - Standard 5V 259 @' },;Tu"f‘

.'I' | _I,l"?"!




A.C. Characteristics.

Z80A-CPU

1 \
Ty = O°C tv 70°C. Ve = +5V + 5% . Unless Otherwise Noted.

i-

Signal Symbel Pacameter Min | Max - | Unit | TYest Condition
+
' Clock Period 25 | 2 | e
& i, toH) Cibek Pulse Width, Clock High 110 Bl | mec
iy (®L) |- €lock Pulse Width, Clock Low {710 | 2000 | nsec
by, T Clock Rise and Fall Time 0 nseC
-
'D(AD) Mgr:n Output Delay 110 nsee
bE {AD) = Deldy 10 Float . ) , 90 nsec |
Ag_is by Address Stable Prior 1o MREQ (Memory Cycle) T nsec | . i
¥ ach Address Stable Prior 1o TORO, RD or WR (1/0 Cycle) T mer—] CL* %0pF
Lea Address Stable from RD. WR. TORO or MRED BEL nseg
beaf Address Stabie’ From RD or WR During Floar [4] nsey
'D(DY Data Output Detay 150 | msex
'E (D) Delay 10 Float During Write Cycle , ﬁ} e R
(D) Data Setup Tume 10 Rising Edge of Clock Duning M Cydle 35 nSCy
Dg.+ IS% (D) Dmia Sevup Time to Falling Edge of Clock Dunng M 1o M5 0 . CL = SQpF
\dem Data Stable Prior v WR (Memory Cycle) . [EL sEy
ided Drata Stable Pnor to WR (L0 Cycle) T&l mst.
Ledf Data Stable From WK 100
tH Any Hold Time for Setup Time 0 nsey
IDLF (MR MREQ Detay From Falling Edge of Clock, MREQ Low 85 | nsec |
DH® ( Haj] MREQ Delay From Rising Edge of Clock, MREQ High B3 | nsec
“MREQ tpH® (MR) | MREQ Delay From Falling Edge of Ciock. MREQ High BY | mec | €, =SOpF
tw (WRL) Pulse wum.g% Low E)l nsec
tw (MRH) Pulse Width, High e msec
IDL® (IR) TORO Delay From Rising Edge of Clock. JORQ Low 75 | nsec
oL} tp13(1R) | TORQ Deiay From Failing Edge of Clock. [ORQ Low BS | mec | oo
‘DHe (IR) JOR(Q Delay From Rinng Edge of Clock. JORQ High | g3 nse: L
'DHE (IR) TORO Delay From Falling Edge of Clock, IORQ High 85 | me
DL (RD) F_E[HIEFM Rising Edge of Clock. ﬁlﬂ- BS nyec
DL® RD Detzy From Faliing Edge of Clock. RD Low 95 nse .
RD 1&'}“&% RD Delsy From Rising Edge of Clock. RD High | Be 1 e ] CL30PF
i \UHE (RD) : R ﬂ:f.:.}' Friom Fallmg Fdge of Tieck. KU High T 535 uses
I IDL® (WR) WR Delay From Rising Edge of ﬂu:i.‘ﬁil.w 63 nséc
Wi \ DL (WR) WR Delay From Falling Edge of Clock. WR Low ) mses C, = S0pF
: 'DHP [WR) WR Delay From Falling Edge of Clock, WR High TH] nsew L
tw (WRL) Pulse Width, WR Low 110] st
IDL (M) M| Delay From Rising Edge of Clock. M1 Low iﬂﬂ;j: e =
N 'DH {M1) M1 Delay From Rusing Edge of Clock. M1 High 100 g| mses EL .
RES ‘DL {RF) RFSH Deisy From Rinng Edge of Clock. RFSH Low 130 nsec =
DHRE) RFSH Delay From Rising Edge of Clock. RFSH High 120 mse CL el
WAIT i [WT) WAIT Setup Time to Falling Edge of Clock 0 msec -
HALT D {HT) HALT Delay Time From Falling Edge of Clock 300 nsec C, = S0pF
1
INT L (1T} INT Setup Time to Rising Edge of Clock 80 nsee
NMl tw (NML) Pulse Width. NM1 Low 80 nsec
BUSRO | 4 (po). BUSRQ Setup Time 10 Rising Edge of Clock 50 nsec
DL (BA} BUSAK Delay From Rising Edge of Clock, BUSAK Low 100 | msec .
BUSAR -DHEMI BUSAR Delay From Failing Edge of Clock, BUSAR High 700 | mec | CL730PF
RESET s (RS) RESET Setup Time to Rising Edge of Clack 60 mse I
J 'E{C) Delay to Fioat (MREQ. JORQ. RD and WR) 80 | mae
I tos thihihhmmlﬂmihunmail 4} ARty
NOTES: -

A. Data should be enabled onto the CPU data bus when RD is active, During interrupt acknowledge data
should be enabled when M1 and TORQ are both sctive,
B. All conirol signals are inlernally synchronized, so they may be 1otally asynchronous with respect
to the clock E
C. The RESET signal must be active for a minimum of 3 clock cycles.
D. Output Delay vs. Loaded Capacitance

TA = 70°C

Voo = #5V £5%
Add 10nsec delay for each 50pf increase in load up to maximum of 200pf for data bus and 100pf for

sddress & control lines.
E Although static by hp.lﬂm.nummlﬁmﬂmm:m

TEST FOINT

FROM DUTFUT

uNDER TEST O

112) lc'l'tmjilqﬂ}*'tr*‘f

(1
(2] lyei = 1. -70
Ij'i tﬂ=t‘{‘1’}+ tl-iﬂ

4] = i“.ﬂ} *e -45
(5]

b ™ t“{-“ﬂ* Ir-ﬂ

'dem = 1c =170
lﬁl l-ﬂl:i = 1.‘{*1:' * tl’ - |Tﬂ

() togr=twgor) * 4 =70

(8] tyWRL)='c-30

9] toqiiRH) ™ twok) * =29

110) tyWRL) = te -30

(1) gy = 2+ tuqap) * 1= 8

T -
Wt

LRERE

Load circuit for Output



. Package Outline

Package ‘
Configuration "
o " G o LZIOMAK. To b e e
A - 1 : #E: Ao . 5338 cml
412 @—roy?2 38 A9 onoooaodnoanooooanoonn..
A1y -—od3 By ‘ 2
e ==
- - e "
:—-- § _"E"_t_..z i : 51 :::m
Oy 7 u - Ay .
ot . 13— Ay 4 . N 4
e B 12— Ay LU UDJdUJD UL U LU O JJ -
Dg et 10 3 p——u A,
5V 1 TR0 Ay 230 Max | 5842,
n;gw ZBOA 29 e GND e —id :
Dy 13 28 f———m= RFSH . — ey
Dyg 1w U a7 e iy s -" R r
D, 15 26 j@— FESET b ” ‘ﬂl “ ‘ ,-] [I | y y ﬁ
TN i 18 25 fe—— HUBHG | 1020 VIN U & .
FI-H!—H—H'I 17 24 I-I—WETT 1) (V0 - 'Fl:'.H]': e ! .
HELT s 18 23 f——==H0EAK I:IF'H [ — HEIIJI z:rgm oy A01T - e 2P0 ) 408G
U e 18 27 p———a W R0 ' R | 954 - d 0y B0
TONRT e 20 21 p——a il ' “F
*Dimensions for metric system are in pareﬁtﬁusgs
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