ZSO-CPU

ZSOA CPU

The Zu]og Z80 product fine is a n.omplete 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
MmicrocompuLer systems with virtually no other logic and 4
minimum number of low cost standard memory elements.

I'm}'ﬂm 780 and Z80A CPU's are third generation single chip
micraprozessors 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 Z80OA 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 an N-channel. ion implanted. silicon
gate MOS process.

Figure 1 is a block dlagram of the CPU, Flguré 2 del:uls
the internal register configuration which contains 208 bits
of ReadrWnite memory that are accessible 1o ihe program-
mer. The registers include two sets of six general purpose
registers that may be used individually as 8-bit registers vr
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 alternate registers through a group of ex-
change instructions. This alternate set allows foreground’

ckground mode of operation or may be reserved for very
“1ast Interrupt response. Each CPU also contains a 16-bit

| mulnple level mterrupts unimnted subrotime nestmg and
: s1mpl1f1-.atmn ot‘ many types of data handling.- _ '

" The two 16-bit index registers al!ow_}ﬂ“bular_ data i_nanipﬁ-'

- lation and easy implementation of relocatable code. The

Refresh register provides for automatic. totally transparent -
refresh of éxternal dynamic imemories. The 1 register is used -

_in a powerful interrupt response mode to form the upper 8
~ bits of a péinter to a interrupt service address table. while

the intefrupting device supplies the lower 8 bits of the

- pointer. An indirect call is then made to thl.s service address.

' FEATURES

e Smgle chip. \'-ch.mnel Silicon G.ne CPU
- ® 158 instructions—includes alt 78 of the 8080A instruc-

tions with total software compatibility. New instruc-

“tions include 4-, 8- and 16-bit operations with more -

useful addressing modes such as indexed, bit and relative.
® 17 internal registers. '

~w Three modes of fastintenupt réspofize p:...a 4onon

nmaskable mterrupt. -
e Directly interfaces standard speed static or dvn‘arm-.
- memories with virtually no external logic. -
o 1.0.us instruction execution speed.

.. Sm?gle 5 VDC supply and single-phase 5 volt Clm]\

e Out- -performs any other single chip mlcrouomputu. m
4-, 8-, or 16-bit apphcanons
. All pins TTL Compatible

%k pounter whlch permits simple lmplemematlon of - @ Built-in dynamic RAM refresh cucu.ltry ' SN
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780, Z80A-CPU Pin Description

. am] PP - RFSH Qutput, active low. RFSH indicates that
b E - (Refresh) thélower 7 bits of the address bus con-
m“ o - R = tain a refresh address for dynamic
= :E i ™ ~memories and the current MREQ signal .
[ =B ' e P should be used to do a refresh read to all_
(Y -t | X dynamic memories. -
| .
oo m | —a Hovers o HALT Output, active low. HALT indicates that
I - (Halt state) the CPU has executed a HALT software
N : instruction and is awaltmg either a non-
e S " ey s maskable or a maskable interrupt (with
. s o the mask enabled) before operation can
o =5 :: 2 Yo resume. While halted, the CPU executes
_ M :'. j NOP’s to maintain memory refresh
. e 0y activity.
J \ _ : .
: - WAIT Input, active low, WAIT indicates to the
Z80, ZBOA CPU PIN CONFIGURATION (Wait)' Z-80 CPU that the addressed memory or
. Dat : : 1/O devices are not ready for a data :
Ag-Ajs Tn-stgte output, active hxlgh: Ag-Ars transfer. The CPU contiﬁues to enter wait
(Address Bus)  constitute a 16-bit address bus. The " states f 1 this sienal is activi
address bus provides the address for states for as long as this signal 1s active.
memory {up to 64K bytes) data — _ ' .
exchanges and for 1/O device data exchanges. - INT Input, active low. The Interrupt Request
(Interrupt signal is generated by 1/0O devices. A
. . R Request request will be honored at the end of the
DI? ‘(DF’BH ) En-st]:a)te 1npu!.;’output,8.a];:.ttn;‘ii1llgh 1 i ves) cu?rent instruction if the internal soft-
(Data Bus dsﬂ; bzs?'ol'?ls;ld‘;i: ;’;S is Lse::l ;.;cdl:’r:a ware controlled interrupt enable flip-flop
> —_ —_—
M ' Output, active low. M indicates that the NMI Input. active low. The non-maskable
(Machine current machine cycle is the OP code (Nom 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
IREQ Tri-state output, active low. The memory ?ﬁ;fﬂz?hrjﬁ?xi ; ;::;E;e}?rg;:?;: le
(Memory request signal indicates that the address -
Request) bus holds a valid address for a memory Z-80 CPU to restart to location 0066‘;!
read or memory write operation. : . ' — ' -
"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 registersland R
(Input/ ~ signal indicates that the lower half of the and set interrupt to 8080A mode. During
Output address biis holds a valid /O address for reset time, the address and data bus go to
Request) a 1/O read or write operation. An IORQ a high unpedance 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 s:gn,al has
on the data bus. ' - - (Bus : a higher priority than NMI and is always rec-
S BT ' " Request) " ognized at the end of thecurrent machine
RD : . e o “ cycle and is used to request the CPU address
RD Tri-state output, active low. RD indicates ' ' bus, data bus and tri-state output control
(Memory . that the CPU wants to read data from signals to go to a high impedance state so
Read) memory or an 1/Q device. The addressed that other devices can control these bisses.
1/0 device or memory should use this o S
signal to gate data onto the CPU data bus. ——— . ,
BUSAK ~Qutput, active low, Bus acknowledge is
—_— R (Bus used to indicate to the requesting device
- 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 - ..

L4

T INSTF{UCTION OP CODE FETCH

The proar,nn counter content (P( } i3 pl.u.«.d on the - ' S e e e i et e
address bus immediately at the start of the cvele. One half T i N
clock time later MRE geesactive. Tl1e falling edge of S R R S I
MREQ can be used dirbetly as a c]up enable to dynamic . -4 = — ) e
memories. RD when active.dndicates that the memory -~ av am TTTR PARHNURS & WU YRR - :
“data should be enabled onto the CPU data bus. The CPU — - wRED _'\_4_____!‘_1_._.._!_“""_\___ i

samples data with the rising edge of the clock state Ty. -

Clock states T3 and T of a fetch cycle are used 10 relresh e ——— F S P § N A
dvnamic memories whilerthe CPU is internally decoding : o OGRS M S W e
and executing the instruction. The refresh control signal =~ O ; I | —
RFSH indicates that 4 refresh read of all dylwmm memories. : L so-or - e {} - e
shcmld be aucomphshed . " : : ',.____
. MEMORY READ OR WRITE CYCLES : 4
lustrated here is the timing of'memory read or write : E r-_ e My .....m....ﬁ.-_...;...-..__ a.-.--.u..»cm—-d__‘
:.ules other thun an OP code fetch (M cycle). The MREQ ) e P
and RD signals are used exactly as in the ferch cvele, In I 'J—\ i'"""\ _r—nl ;—\ ﬁ m—
the case of @ memory write cycle, the MREQ also becomes — o Y T
active when the address bus is stable so thatit can be used - , ! - T ;
directly as a chip enable for dynamic memories. The WR e — \ —t
line is active when data on the data bus is stable so that it #b ] | I : f . :
can be used directly as a R/W pulse to virtually any tvpe of an " : = T
semiconductor memory. T e = - oy _r e —_
T IS A WS i U
4. : : :
S L INF‘UT OR OUTPUT CYCLES .
- Hlustrated here is the timing for an /O read or If’O wnte | o Coon T S
peration. Notice that during 1/0 operations a single wail - SRR [ AU f W j S s
state is automatically inserted (Tw*). The reason for thisis =~ . .-~ as ko ) AT RCRER ' {
thit during 1/O operations this extra state allows sufficient | : |
time for an 1/O port to decode its address and a«_tmne the ——— .- R —
WAIT Ime lfa wan is required. i B i — — ' f:'.: A
' o S e oo o1 = e —
L S — L':'_':::.':I_____":
a0 | | i
WA - "-1._'__._#*_'1 : 1 r_:-_}llhw
\é"f oo o7 —:—‘{_ j our — o
: T |
| EE. i | ' ¥
; A ' _- - INTERRUPT FIEOUEST!'ACKNDWLEDGE CYCLE
- The interrupt signal is & araned bv the CPU with the - . .~ -——---.,"?;‘.'..'.'.i“..f- - . "
cising edge of the last clock at the end of any instruction. = . . . - [ e s ol ] el e e
When an interrupt is accepted. a special My cycle is SR S U S s ST e WY s VY e U
generated. During this M| cycle, the TORQ signal becomes I T e s S R S . S
active (instead of MREQ) to indicate that the interrupting ' Rt A - T AR
device can place an 8-bit vector on the data bus. Two wait ~~ "* . | S Lneenes:
states (Tw*) are automatically added to this cycle so that a W - [ \ !
ipple priority interrupt scheme. such as the one used in the o = : : \__
Z80 per;phem] controllers, can be easily implemented. — ! - ' ; — —
; “wo o7 IF il . E}—
' . e . S et g i . ot . s e v . .t e e e e e s e - ——
| e e e et e e
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Z80, Z80A Instruction Set

The following is a Summary of the Z80. Z80A instruction.  ~d = =
set showing the assembly kinguage mnemonic and the sym- dd =
bolic operation performed by the instruction. A more de- e =
tailed listing appears in the Z80-CPU technical manual. and

«assembly language programming manual. The mktrLtt.uum = L =
'are divided into thie following categories: T D '
=< 8bit Joads , Miscelianeoug o n

16-bit loads
Exchanges

Rotates andiShifs
Bit Set, Resetd ilest

ik '|1| i

any 8-bit destination registor

¥ memory locaiion
any 16-bit destination registéor memory location
8-bit signed 2's complement ﬂmpluc:.mwx used in
-r:.iauku"'lps, and indexed aﬂdrassm,g "

8 special call locations in pagéirero. livdecimal -

notation these are 0, 8. 16, 2
“any 8-bit binary number
“any '16-bit b:nary number

240, 48 and 56

Memory Block Moves
Memory Block Searches

. B-bit arithmetic and logic
16-bit arithmetic

General purpose Accumulator

& Fiag Operations

Input and Qutputiis
Jumps '
Calls

Restarts

Returns

. .
In the table the following terminology is used.

b = abit number in any 8-bit register or memory
location
cc = ilag condition code

oW
_ IEI m

il

subscript L™

subseript “H™
o

~any 8-bit general purpose gl
H, or L} ' :
any 8-bit murce regwter or memu ry location

a bit in a specific 8-bit register or memory location

the hich order 8

anv 16-bit source register-or memory location’

~ the low order 8 bits of a 16-bit register
bits of a 16-bit register '
= the contents within the { )7re to be used asa

pointer 1o a memory location or 1/O port number
8-bit registersare A.B,C.D.E H, L. land R .
16-bit register pairs-are AF. BC. DE and HL

. .

NZ = non zero 16-bit registers are SP, PC. IX and Y
w Z = zero : . '
NC "= non carry * Addressing Modes implemented include combinations of
C = carry the following:  Imunediate [ndexed
PO . = Parity odd or no over flow Immediate extended  Register. -
PE ' = Parity even or over flow Modified Page Zero Iimplied
P = Positive Relative Register Indirect
M = Negative (minus) Extended Bit '
! Mremonic Symbolic Operation Comments _ Mnemonic ‘Symbolic Operation Commems
LD+ s s s=r.n. (HL), LD (DE) « (HL). DE — DE+1
L UXtel.(1y+e) | 21 "+ | HL < HL¥1.BC = BC-1
. : . - .
2 LD d.r d<r d=(HL).r | 2| LDIR fDL}#{} L), DE - DE+1 |
z o (X (IYRE) | LA HL < HL+1.BC - BC=1
SliDd.n d=n ' d=(HL). - . g A lRepes!umH BC=0 .
= ) (IX+e).(IY+e) | . &| LDD (DE) + (HL). DE = DE-I
‘ILD A, s A<s s=(BC).(DE). | &|. | HL—<HL-1.BC ~BC-|
. e (mn), LR - = | LDDR - (DE) - (HL), DE -, DE-~1 .
LDd, A d~A d=(BC).(DE).| "Z| HL <~ HL-1. BC — BC-1 )
_ _ - __ (). LR N Repeat until BC = 0 i
LD dd, nn dd < nn | dd=BC.DE, | | CPI A-(HL). HL < HL+]
| I T HL.SP,IX;IY | Z| - BC < BC-1 ' _ :
LD dd, (nn) | dd < (dn) - dd=BC.DE. "| Z| CPIR A~(HL). HL < HL+1 A-(HL) sets
2 - HL.SPUIXIY | x| BC < BC-1. Repeat the.flags only.
Z{LD(nn)ss | (nn)«ss ss=BC.DE, - | #¥}| | untit BC=0 or A=(HL) | Aisnot affected
” B S HL/SP.IX.Y 1 34 cpp. A~(HL). HL «HL-=1 | o
=| LD SP, ss SP «ss. ss=HLIX,IY | - | - BC « BC-1] . I
2 - - e 1 ' L I '
PUSH ss (SP- 1} ssH,HP-’U s::;1 .ss=BC, DE, . E CPDR A~(HL). HL = HL-1 = *%)- . l
- HLOAFIX.IY 1 21 | Be e BO-1, Repeat
P_QP dd. ' .d,l'lL “<(SP);ddy; « (SPt1). dd=BC.DE. - | until BC=0 or'A = (HL) : -
' HLOAF. IX 1Y | N I ——|
. - . ’ | ADDs A+~Ats A .
_{EXDEHL | DE~HL | ADC s A<A+5+CY | CYisthe
ZIEX AF.AF" | AF - AF" 2| suBs’ AeA-s [ carry e,
7| Exx BCY - /BC = | sBcs A-Als-CY | s=en,(HL)
@ DE }--{ DE’ 2| ANDs A<AAs ] (1Xe), (TY+e)
7 HL HL: , 2 . . ST
EX (SP),ss | (SP)-ss;,(SP+1) ~ss Ss:.—‘-H.L IX. 1Y OR ¢ ATAVs
CoT UL ' H R XORs

A+ Aes




Mnemonic | Symbolic Operation Comments - | Mnemonic | Symbolic Operation . Comments
t| L e — .
' CPs A-s | s=rn(HL) - BIT b, s Z+s, Z is zero flag
INC d Yedtl o (IXte),(IY*e) | | SETH,s |5 «1 s=r.(HL)
: - ; | d=r(HL) - | § RES b, s 8, «0 - &, (IX+te), (IY+e)
: . ‘r "".‘" e (IX+e (IY+e e ————————— S —
" DECd, ded-w ( ___).( o). INA,(n) |A«<() N
' - JINR(C) . | re(C) - | Set flags
“ADD HL,ss | HL «HL#ss " = ) CE T N Ml gﬂig‘:(f)’m‘."m‘* I
. ADC HL, ss HL«—I-EL+ss+C‘Y _ el e - ' :
T S P HL) «(C +
SBCHL,ss | HL « HL -ss-CY. HL,SP. | INIR () -(1) HL < HL +1
ADD IX, ss iX)*—IX + 8§ ) 8= BCrDEa - . Repeat unui B :0
N S X5 7 IND | (HL)«(C),HL~HL -1
_ADDIY,ss | 1Y «IY +s5 . ss = BC, DE, . BeBo-1
-~ T 1Y, SP =1 PR
' . = | INDR - (HL) <(C).HL < HL = |
" INC dd dd «dd+1 . dd =BC, DE, 2 B*—B-{1 -
o : _ ' HL,SP, IX, IY a | Repeat until B=0
DECdd | dd«dd-1 dd=BC.DE. | Z|qupn)A | <A
— e HLSPIXTY | S| ourcye | ©=r o
DAA o| Converts A contents into | Operands must £1 ouT! (C)+(HL). HL*’HL+ 1
| packed BCD following add | be in packed ' _ B«<B-1
‘or subtract. BCD format - OTIR (CY« (HL). HL + HL + |
R | ' B+B-1
- CPL A-A Repeat-until B=0 o
] NEG A+ 09_: A , QUTD (C)« (HL), HL « HL - 1
- CCF . CY +CY - _ |B+B-1 '
SCF... CY <1 o =t o e v | OTDR (C)+ (HL). HL « HL ~ |
~NOP No operation o B Repeat until B = 0
"HALT Halt CPU . - -
DI Disable Interrupts , IR PC <nn . NZ PO
El Enable Interrupts : JPce;nn - | Ifconditionccistrue |- JZ PE
N " ; { : e NC P
IMO | Setinterrupt mode 0 | 8080A mode . PC'+=nn, else continue . {7
M1 Set interrupt mode 1 | Callto 0038y | ., ::: Ek- ff *_E:: +ekk '
i : _ Indirect Call = N condition Kk is true NZ NC'
IM2 . Set interrupt mode 2 g S PC «PC+ ¢, else contmué ek <
RLCs _ = IP (ss) PC<+ss © | ss=HL,IX, nf‘- 3
) . DINZe |B«B-1,ifB=0 S
RL s 53 ey | .~} continue, else PC - PC +¢
' N s . _I-l II ] .
' .| CALL nn (8P- 1}+—PC : )
el : : NZ PO
RRCs ’ T i () ) wf B (SP~2)*"PCL.?C *‘”!‘m N 7z PE |
s RN 2| CALL cc, nn' | If condition cc is false cclSne p !
'RR s T S - &) D c_cmtmuefe_lw same as C .M .
3 s . S S S
SLA's s Tl |s=r(HL) | E[RSTL [ (SP-DePCy -
SRR [ DN - %iP"?ZPCL’PCH““ P
LT s | RET PCy +(SP), ]
SRLS N B B ) .
' s RET cc | If condition cc is false NZ PO
_ 2 continue, else same as RET Z PE
RLD 7 44 7 43 7py % e S Ne P
A = RETI Return from interrupt, : ‘( B
e = ~same as RET~ M
RRD 7 a3 o] [1 a5 efuw - RETN Return from non-
LY S : . ' maskable interrupt . S
L e mmmm




A.C. Characteristics .~ Z30-CPU

Ty = 0°C 10 70°C, Ve =+5V * 5%,-_Uﬁiess .Othcrwise Noted.

Signal Symbol Faramerer &
- " Clock Period L
’ 1y (PH] Clock Pulse Width, Cluck High .
@ Iy (L) Clock Pulse Widih, Clock Low
o by f Clock Rise and Full Time ¢
._"‘.". } N gt =i a '.
- ' :D“E} Delay tu(::‘ll:ap:ﬂ ¥ - e e I YT .
;:_.r ’ Address Stable Prior to MREG {Memory Cycler (17 LT P o SOpF . N
Ag.i4 taar Address Stable Prior to TORG. RD or WK (1/0 Cydle) T Wex L~ (i ™ Yoy * 1= 75
le Address Stable from RD or WR T — : r
Leatt Address Stable From Rbor WR During Float - [E}) [ 121 ls.ﬁ' 1. =80
IDiD) Data Qutput Delay 60 nstw 13} Tea ® gLy P 1,40
I e (D) Deluy to Float During Write Cycle T | mec
e (D) * Dars Setup Time to Rising Edge of Clock During M1 Cvele S nsec ) |4] eat ™ WLy * 1 = 60
"Dy 9 153 (D) Data Setup Tyne to Falling Edge of Clack Duning M2 10 M5 60 nsec €, = 200pF e
Igem Data Stable Prior to WR (Memory Cycle} T3 naeC 5] tgem=1,-180
tdei Data Stable Prior to WR (1/0 Cyele) Tel e -
1eaf . Datu Stable From WR 171 6] 14 gLy * & -.IHO
tH Any Hold Time for Setup Time -~ l 0 nsec: 171 lcdr'l“{q.u‘l"i,—-"oﬁ
b tpLF (MR) | MREQ Delay From Falling Edge of Clock. REQ Low 100 | msec . o
ipHe (MR) | MREQ Delay From Rising Edge of Clock. MREQ High 00 | mec ]
WRED ipHE (MR) | WWEQ Delay From Falling Edge of Clock, MRE") High - 100 | mec | C = 50pF )
tw (MRL) Pulse Width. MREQ Low [ T8] (TS 8] . =140
- Pulse Width, MREQ Hig ' " 91 : - PwMRL e
tw (MRF) th, ih L e e o e o
= + =30
. tDLS (IR) TORQ Delay From Rising Edge of Clock. TORQ Low 90 nsec MMRH?_ W) - :
16750} DLF (IR) TORQ Delay From Falling Edge of Clock. TORQ Low 10 T nsec Cy = SOpF _
! IDH® (IR} TORQ Delay From Rising Edge of Clock, TORQ High TO0 | neee L= N
'oHE (R) | TORQ Delay From Falling Edge of Clock. OR High IO | mec
inL# (RD) RD Delay From Rising Edge of Clock, @I.an: 100 neec _
BD DL (D) D Detay From Falling Fdas of Clack, BD Low T30 mec C. =50pF
IDH® (RD) RD Delay From Rising Edge of Clock, RD High [L1) nsec L "D'_’
'DH® (RD) | KD Delay From Falling Edge of Clock, RD High TT0 | neec :
‘DL (WR) E Delay From Rising Edge of Clock. %Lm— 80 nsec
Wi 'DLE (WR) WR Delay From Falling Edge of Clock, Low 90 | nsec
'DH® (WR) WR Delay From Falling Edge of Clock, WR High . . 00 nsee Cp = S0pF )
tw (WRL) Puise Widih, WR Low ' 1101 nsez :
] 110) tyqwp) =1, =20
— — WR) =1~
i DL (M1) Mi Delay From Rising Edge of Clock, M1 Low 130 nsec )
‘\DHM1) | W1 Delay From Rising Edge of Clack, M1 High T30 | mec ] CL"0PF
fFEH 'DL (RF} RFSH Delay From Rising Edge of Clock. RFSH Low 180 | nsec -
| wH(rF) | RFSH Delay From Rising Edge of Clock, RFSH High TS0 T mec | L7 F
VAT | wn WAIT Setup Time to Falling Edge of Clock | nsec )
- HALT DHTY HALT Delay Time From Falling Edge of Clock ~ 300 | nsec | Cj =SOpF
KT L T) , IRT Setup Time 10 Rising Edge of Clock 80 nsec
NI ty (NML) Pulse Width, NMT Low ! 80 nsec .
i
BUSRQ | 1, (pg BUSRQ Seiup Time to Rising Edge of Clock 80 nsec
BUSAR | 'DL(BA) BUSAK Delay From Rising Edge of Clack. BUSAR Low 120 | nsec ;
'DH (BA) BUSAK Delay From Falling Edge of Clock, BUSAK High 0 | mee ] L7PF e
RESET 15 (RS) RESET Setup Time to Rising Edge of Clock 90 nsec
() Delay 1o Float (WREQ, TORQ, KD and WR) ] 100 | msec L
L - : - . N
mr M1 Stable Prior 1o TORQ (Interrupt Ack.) i nsec [11} l,ﬂ," A LR
- . 'E"
" ! ) ﬂy {
NOTES: 5 ; 1 :-l -
A. Dau should be ensbied anto the CPU gat o 3 TeET FoumT % ,
o bus when RD 3 le
p “hould b enabled when M and TORG are bt o D 18 active. Duting smterrupt ucknowledge data —— i : D
. ' - AR L L - -
o t;:":::;'pm’ are internally synchionized, so they may be totally asynchronous with respect - . l
E' The RESET signal musi be active for 3 minimum of 3 dock cycles. l s 'mh-.? "

Output Delay vs. Loaded Capacitance .
TA=T0°C  Vec=+5V 155 o

1) &Cy = 4100pF (Ag ~ A, 5 and Control Signals), adhd 30 ns 1o Liming shown.
Although static by design, testing guaraniees tw( @) ©f 200 ssec maximum

Load circuit for Output.

T ._- ) ..-:“ b I l\
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A C. Tlmmg Diagram

Tlmmg measurements are made at the t‘olluwmg

voltages, unles:. otherwise specified: . "
o CLOCK Vg =6V 45V AN
i ; OUTPUT 20V BV hl .
ARAS INPUT 7 20V 8V -
L wew 3-..3 1 FLOAT 4V £0.5 V N
Y RYaS
o cEE i N B
- LT
Ap-At5 m% :
1
. l‘J
-,
Ag:15 xr
) ™~
. 7 1IN
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m- E‘ {{ - . E l l:l-..
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'nL-T!m_m' oKt ] | e A s . YDHT iMA}—= ;,_,"'
WREG  famied] Ny PR o \u [ Pl
; 13 I ek T - _S B '
'i:L, inDj DY R | i : 'cw 3 J : :
*_ . B Er—— . ‘ . .= - . . b ———
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) il . i S | oMl WA :
: . : - i
I | AR : } i
WR _ ! _ R ..]._.‘,m . "'i"/ B
- Mok A A i .. . H . .
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i H 1 _‘
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- Absolute Maximum Ratings

~ Specified operaimg range
-5 14 130°C
LAY o 2T

Temperature Under Buis
Storage Temperature
" Voltage On Any Pin
wath Respect 1o'Ground

\

*Comment .
Stresses above those listed under “Absoluie -
Maxamum Raung™ may cause permanent.
Jdamage to the device. This 1 a stress rating

Power Dissipation S1.SW ) unl)'amd fnn:.uonml operation of the device

- . - : : Corany other condition abave those

_ Tli'd.u‘albﬂ in the operational sections of this
e - . g

fLis not implied. Expusure 1o
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T‘ = U C 0 70°C, V= SV e & T unless wtherwise specified unmeasured pins returned IR‘ gl’t‘luﬂd
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A.C. Characteristics.  Z80A-CPU ™

1
l

! : -
TA =0°C to 70 C, Vu. = +SV t 5,-(. Uniess Otherwise Noted.

: = —T -
- Sgnal .|  Symbel Parameter : : o Min Max - | Unin Test Condition_
P | Clock beried : S 25 | ua | e
e 0| GeeH) 3k Pulse Width, (‘hckl-hd: _ - [Tio [E] nsec
: lw (9L} |- €lock Pulse Width, Clock Low : e 2000 | nsec
(] Clock Risz and Fall Time - - - £ nses
oAy | Address Output Delay 110 | nsec
‘tE(AD) _ | Deliy 10 Float ' G0 | nsec _
Ag_ys- fem : Mdusmrnonothmmp T T (RPN
15 Laci Address Stable Prior to TORG, RD or WR (110 Cycle) T niee L= 50pF
tea Address Stable from RD. WR. TORQ or MRED T nsec
Yeaf ' Address Stabie From RD or WR During Floal 141 nseC
D(D) Data Output Delay 150 nsew
1E (D) Delay 1o Float During Write Cycle _ 90| msec
_ (D) Data Seiup Time to Rising Edge of Clock Dunng MI Cycle 35 nsec S
D7 IS (D) Data Sewup Time to Falling Edge of Clock Dunng M2 1o M3S i) nsec C-L =50pF
tdesn Drta Stable Frior to WR (Memory Cycle) . ] nsev '
tdei . Drata Stable Prior 10 WR (1/O Cyele} ) 3 nsev
Tedf } Data Stable From WR . ki
tH Any Hold Time for Setup Time 1] nses
) IDLE MR} MREQ Delay From Faliing Edge of Clock, MREQ Low - 85 fisec
IDHS® (MR) MREQ Delay From Rising Edee of Clack, MREQ MREQ High g3 TiseL
"MREQ \DHE (MR) | MREQ Delay From Falling Ed;e offiock MREQ High - BS | meec | C, = SOpF
- w (MRL) Pulse Width, Low 18] nsec '
Yw(MRH) | = Pulse Width, High ' N LED nsec
tpLe (1R) | TORD Delay From Rising Edge of Clock. TORG Low ' 75 | nsec -
ORG IDL® (IR) TORQ Delay From Falling Edge of Clock. [ORQ Low B nsec ; )
! 'DH® (IR) TORQ Delay From Rising Edge of Clock, [ORQ High 85 [ mer | CLT0F
IDHE (IR) TORQ Delay From Falling Edge of Clock, TORQ High RS nsec
'DL® (RD) 'E B:.I.:; ?om li:tlf.ng Edge of Clock, F;t%l.ho‘: . 85 nsec B N
' ‘DL (RD} rom Falling Edge of Clock., 95 | meee
RD tmq,tmm RD Delay From Rising Edge of Clock. RD High Be T meee ] €7 I0PF
i UHT (RD) | RE Belay From Falling Fdge of Jieok. R itigh B3 usey |
DL (WR) WR Delay From Rising Edge of Clock, 'WR Low 65 nsdc
VR 5 iDL (WR) WR Delay From Falling Edge of Clock. WR Low 80 nsec C, = 50pF
. \DHF(wR) | WH Delay From Falling Edge-of Clock, WR High 80 | nsee L
Ly (WRL) Pulsz Width, WR Low 110§ nse:
. — Ea
: IDL (M) M1 Delay From Rising Edge of Clock. \-I_ | Low 100, 4] nseu - :
HT, 'DH M1) Mi Delay From Rsing Edge of Clack. M H:gh 100 7| msec c_]- SOpF
ST IDL(RF) RFSH H Delay From Rising Edge of Clock. RFSH Low 130 nsec
' IDHREY RFSH Delay From Rising Edge of Clock, RFSH High ' 120 nsec Gy = 50pF
WAIT s (WT) WAIT Setup Time to Falling Edge of Clock ’ 0 nmsec -
FALT | wm HALT Delsy Time From Falling Edge of Clock 300 | mec |- € =30pF
INT ety -1 TNT Sewup Time 10 Rising Edge of Clock - : 80 nsec
R tw (NML) | Pulse Width, NM1 Low _ 80 nsec
BUSRO | y(pg). BUSRQ Setup Time 10 Rising Edge of Clock 50 niec
5UsAR | 'DL(BA) | BUSAR Delay From Rising Edge of Clock, BUSAK Low 100 | msec i
IDH (BA) m.belay From Failing Edge of Clock, BUSAK High - 100 nsec cl- SUpF
RESET 15 (RS) RESET Setup Time to Rising Edge of Clock - 60 nsec
tE{C) " Delay to Float (MREQ, TORG. RD and WR) 80 | msec
tme M1 Stable Prior to IORQ {Interrupt Ack) . (1 nsec
A. Data should be enabled onto the CPU data bus when RD is active, During inur:up'r acknowledge data oo
should be enabled when M1 and TORQ are both active, il

B, All conlrol signals are internaliy s:.rm-hromzed 50 they may be totally anmc:hrumus smh mym
1o the clock -
C. The RESET signal must be active for a minimum of 3 clock cycles.
D. Ouput Delay vs. Loaded Capacitance
TA=70°C  Vee=+5V £5%

‘Add 10nsec delay for each S0pf iliezcase in load up to maximum of 200pf for data bus and 100pf for

address & control lines.
L. Although static by design, testing guarantees LafdH) of 200 usec maximum
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