~ The Z|]ug ZB0 pmduct line is d L.Gmplﬂlﬂ set of mu:n:--
computer,components. development systems and support -
software. The Z80 microcomputer component set includes
all of the circuits necessary to build high-perfoymance
microcomputer systems with virtually no other logic and 4
minimum number of lowcost standard memory elements.

fﬂ)ﬂtne 230 :md 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 and Z80OA CPU’s are very easy 10 imple-
ment into a system because of their single voltage reguire-

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 PTHLEES

Figure 1 is a block dlagrdm of the CPU, Flgure details
the internal register configuration which contains 208 bits
of ReadrWrnite memaory that are accessible 1o the programe-
mer.{l‘he registers include two sets of six general purpuse
registers that may be used individually as 8-bit registers ot
as 16-bit register pairs. There are also two sets of accumu-
lator and flag registers. The programmer has access to eiiher
set of main or alternate registers through a group ot ex-
change instructions. This alternate set allows foreground’

ckground mode of operation or may be reserved for very
‘tast Interrupt response, Each CPU also contains 4. 16-bit

sfack pointer whlch permits simple 1mplementatmn of
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" The two 16-bit index regisiers al!nw_}ﬂhulur_ data manipu--

lation and easy implementation of relocatable code. The

Refresh register provides for automatic. totally transparent
refresh of éxternal 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 intefrupting device supplies the lower 8 bits of the

_pointer. An indirect call is then made to this service address.

| FEATURES
o Snngle chip. ‘\!-channel 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. |

Three modes OF Tast liteiiapt réspoiize pm,, Lonon
maskable interrupt. - -
® Directly interfaces standard speed static or dvn’tﬂ'm.
- memories with virtually no external logic.

‘1.0.us instruction execution speed. -

| Slﬁgle 5 VDC supply and single-phase 5 volt Clml
e Out-performs any other single chip mmrmumpuu. m

4-, 8-, or 16-bit apphcatmns -

ﬁ.ll pins TTL Compatible

- Built-in dynamic EAM refresh circuitry. N
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780, Z80A-CPU Pin Description

Ap-Ays

(Address Bus)

Do-D7

(Data Eus)

.
M
(Machine

Cycle one)

JIREQ
(Memory
Request)

IORQ

(Input/
Qutput

Request)

(Memory .

Read)

(Memory
- Write)
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Z80, Z8OA CPU PIN CONFIGURATION

Tri-state output, active high: Ag-Aj;s
constitute a 16-bit address bus. The
address bus provides the address for
memory {up to 64K bytes) data

exchanges and for 1/O device data exchanges.

Tri-state input/output, active high.
Dg- D7 constitute an 8-bit bidirectional
data bus. The data bus is used for data

Output, active inw.ﬁi indicates that the
current machine cycle is the OP code
fetch cycle of an instruction execution.

Tri-state output, active low. The memory
request signal indicates that the address
bus holds a valid address for a memory
read or memory write operation.

Tri-state output, active Jow. The IORQ

- signal indicates that the lower half of the

address blis holds a valid I/O address for
a 1/0O read or write operation. An IORQ

- signal is also generated when an interrupt

is being acknowledged to indicate that an
_interrupt response vector can be placed
on the data bus.

Tri-state output, active low. RD indicates
that the CPU wants to read data from
memory or an I/O device. The addressed

1/O device or memory should use this
signal to gate data onto the CPU data bus.

_ Tr-state output, active low, WR indicates

that the CPU data bus holds valid data to

be stored in the addressed memory or I/O
device.

RFSH

- (Refresh)

HALT

(Halt state)

WAIT

(Wait)

CINT

(Interrupt
Request)

NMI

(Nor
Masglable
Interrupt)

“RESET

BUSRQ
(Bus -
 Request)

BUSAK
(Bus
Acknowledge)

Qutput, active low. RFSH indicates that
thé:lower 7 bits of the address bus con-
tain a refresh address for dynamic

~memories and the current MREQ signal .

should be used to do a refresh read to all
dynamic memories. -

QOutput, active low. HALT indicates that
the CPU has executed a HALT software
instruction and is awmtmg either a non-
maskable or a masKable interrupt (with
the mask enabled) before operation can
resume. While halted, the CPU executes
NOP’s to maintain memory refresh

activity.

[nput, active low. WAIT indicates to the
Z-80 CPU that the addressed memory or
1/O devices are not ready for a data )
transfer. The CPU continues to enter wait
states for as long as this signal is active.

Input, active low. The Interrupt Request
signal is generated by 1/O devices. A
request will be honored at the end of the
current instruction if the internal soft-
ware controlled interrupt enable {lip-flop

Input. active low. The non-maskable
interrupt request line has a higher priority -
than INT and is always recognized at the
end of the current instruction, indepen

- dent of the status of the interrupt enable

flip-flop. NMI automatically forces the

' Z-80 CPU to restart to location U{)ﬁﬁt!

Input, active low. RESET initializes the

CPU as follows: reset interrupt enable
flip-flop, clear PC and registersland R
and set interrupt to 8080A mode. During
reset time, the address and data bus go to
a high unpedance state and all control'
output signals go to the inactive state.

Input, active low. The bus Tequest s:gnal has

a higher priority than NMI and is always rec-

ognized at the end of thevcurrent machine

~ cycle and is used to request the CPU address

bus, data bus and tri-state output control
signals to go to a high impedance state so
that other devices can control these buisses.

~QOutput, active low. Bus acknowledge is

used to indicate to the requesting device
that the CPU address bus, data bus and
tri-state control bus signals have been set
to their high impedance state and the
external device can now control these signals.
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The proﬂmm counter content {F( ‘na pldu,d on the. - . T .
address bus Jmm-.l:luteh at_the start of the ¢vele. One half |

clock time later MREQ

MREQ cuan be used dirbetly as a clnp enable to dynamic
memories. RD when activeindicates that the memory
“data should be enabled onto the CPU data bus. The {.‘PU
samples data with the rising edge of the clock state Ty -
Clock states T3 and T4 of a fetch cvcle are used 10 retresh
dvnamic memories whﬂe*the CPU is internally decoding

RFSH indicates that a retresh read of all d}fnmmc meniories

slmuld be ac cumphsiz ed.
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Z80, Z80A Instruction Set

.....

The following is a summary of the Z80. Z80A instruction

set showing the assembly

language mnemonic and the sym-

bolic operation performed by the instruction. A more de-
tailed listing appears in the Z80-CPU technical manual, and
-assembly language programming manual. The 1n-1rLtt.l;1{::m
- are divided into th;: following categories:

3-bit loads |
16-bit loads

Exchanges

Memory Block Moves
Memory Block Searches

. B-bit arithmetic and logic
16-bit arithmetic
General purpose Accumulator

—-=--|

MIELEhJI]EDUEEMIFﬁ__

Rotates and:
Bit Set, Resetd R
Input and Outpur;;:

Jumps

Calls

;El Fiag Operations

In tne table the following terminology is used.

I =

ce =
NZ

v L
NC
C
PO
PE
P
Y|

HI T 1 |

el

non Zero
ZEro

non ¢arry

carry

Parity odd or no over flow
Parity even or over flow
Positive

Negative {minus)

Restarts
Returns

a bit number i any 8-bit register or memory
location
flag condition code

! Mnemonic

Svmbolic Operation

Comments

 MEMORY BLOCK SEARCHES

8-BIT ALU

1LDr. s Tes s =71,.n,{HL),
S (IX+2), (1Y+e)
s {LDd. 1 d=r d=(HL).t
2 | o | (IX#e) (Y#e) |
~1LDd.n d+n d=(HL). -
_- (IX+e). (IY+e)
1LD A, s A+s s=(BC). (DE),
| e (nn), LR
{LDd, A d~ A d = (BC). (DE).
i | | o | (). LR
e e R
| LD dd, nn dd < nn - | dd=BC.DE, |
| I EEEEE HL.SP, IX; 1Y
LD dd, (nn) | dd +(dn) dd =BC.DE. -
2 o HL.SP.IX, 1Y
g LD {nn). s '} (nn)«ss ss = BC, DE. ..
= R B HL‘%PI:{IY
'Ej LD SP,ss SP +s3. . . ss—-HL X, Iy
~| PUSH ss fsz?_u*-ssﬂ,fqp-ﬂhssh ss=BC,DE, .
B HL. AF, IX.IY
POPdd . | dd; <(SP):ddy; +(SP+1) | dd =BC.DE, - |
| T ~ | HLLAFIXQY |
EXDE.HL | DE-HL . - .
21 EX AF, AF" | AF - AF* |
Z | EXX BC\ /BCY\
= (DE DE’)
~ HL/ \HL’ o
EX(SP).ss | (SP)=ss (SP+1)~ssyy | ss=HL.IX. 1Y

-
{1

- 88

o

.?Sb t sign r.d

'S COT npir.,mull: ﬁ;ﬁp]ucumm used in

-relative julnps and indexed a:.jidrf,ssm,'-:

= - 8 special call locations in pageizero. livdecimal -

notation these are 0, 8, 16, 2-&:”*73’ lJrU A% 'm{i :ufa

HETR [}

]
il 1l

11

subscript

.'.L-.- —5
sitbseript “H™ =
N

‘any 8-bit binary number .3
“any 16-bit bmdry ﬂumher

-any 8-bit- geneml
H Or L} ) : ﬁr
any 8-bit murce regwter or m:i'nm ry jocation

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

x’iﬂ -

m—‘ il

the high order 8

purpme rerr%tiéffﬂ H (“ D, E,

anv 16-bit source register-or memory location’

the low order 8 bits of a 16-bit register
bits of a 16-bit repster |
= the contents within the { )7are to be used as a

pomter 1o o memory jocation or 1/0 port number

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

16-bit register pairsare AF. BC. D

DE dﬂd HL

16- blt registers are SP PC.IX and [

- Addressing ."‘riudes_lmplememed inciude combinations of

 MEMORY BLOCK MOVES

s A DL} &

the following:

Immediate Indexed
Immediate extended  Register. -
Modified Page Zero Implied

CPI

| cPiR

CPD -

CPDR

ADC s
SUB s
SBC s
AND s
OR s

XOR s

HL < HL-I.
R | Repeat until BC =f} B .

BC — BC-1

A-(HL). HL « HL'H
BC ~BC-1

A=(HL). HL + HL+1
BC < BC-1. Repeat™
until BC=0or A= {HL}

rl—{h ). AL =« FL<1

BC «BC-1 -
A-(HL). HL = HL-1 "
BC - BC-1, Repeat
until BC=0 or A = (HL)

.ar' 1"" .
e

Relative Register Indirect
Extended Bit

Mnemonic Svmbolic Operation L@mmems

LDI (DE) < (HL). DE — DE+]

= | HL *-HL-«*; BC — BC-1

LDIR (DE) « (HL), DE -~ DE+1

e HL < HL+1.BC — BC-1

o Repeat until BC =0

LDD - (DE) « (HL). DE = DE-I

R HL < HL-1.BC «~ BC-1]

LDDR - |(DE)+(HL), DE - DE-1 i

A= HL) sgts
the flags only.
A ;: not affeued

;ﬂ; ~A+s5+CY CYis thﬂ"_ :
A<-A-s “,;, - .CRITY ﬁﬂ?
AvAcs-CY %; 's-.rn{m}
ACANs SRR | (Xte), (TYHe) |
A—A@s ;;{E e _;_ﬁ_l:,'l.'__'_ﬁ.'f;;:; |

I

i
q

|
]




Comments

Mnemonic | Symbolic Operation
| cPs A-s . s=r,n (HL)
| ' ¢ - (IX+e), (IY+e)
INCd ded+1 |
| R s
: | gnas 2] (X He), (TY+e
DECd, | d«d-w* - ( ____)_{ e
o L '_\_ _""'"""'"""'"""_ - .
" ADD HL,ss | HL « HL +ss. EEE § DF e
~ADCHL,ss | HL < HL +ss+ cY oy E:E G
SBCHL,ss | HL « HL - 5'-:-—(?? ) T
ADD IX,ss | IX < IX +ss = BC, DE,
N X, 8P
_ADDIY,ss | IY «IY +ss ss = BC, DE,
" INC dd dd «dd+1 . dd =BC, DE,
- | | HL,SP, IX, 1Y
DEC dd dd «<dd -1 dd =BC, DE,
: - | o HL.SP,IX. IY
|
- DAA .| Converts A contents into | Operands must
| | packed BCD following add be in packed
- .ﬂ.r ﬂﬂhtfﬂct. | BCBIUI‘H‘IEI '
' cPL Ah o
;! NEG A«<00-A | :
- CCF - cy<cy. | I
' | N e I -
-NOP No operation S e '
"HALT Halt CPU
DI Disable Interrupts , =
El Enable Interrupts o
IMO Set interrupt m{?ﬂﬂ 0 S080A mode
M1 Set interrupt mode 1~ - | Call to 0038y
IM 2 Set interrupt mode 2 Indirect Call
RLC s V{7 =0
| * .
RL s (55 N pwan Y
| RRC s =y
5 .
Ii RR S T — —'{;'j . Sy
SLA s OVl 7 0 S, {HL}
s (X+e) {1Y+e}
SRAs T o]
5. . -
SRL s -] 7 —m oY

BITS.R.&T.

INPUT AND OUTPUT

YUMPS

RESTARTS -

RETURNS

o
IPG(.‘-.‘ an_ -

JRe |
JRkk,e

e

IP (ss)
DINZ e

- CALLHH

CALLS

RSTL

RET ﬁc |

RET1

RETN

C_ALL cc,nn

Mnemonic Symbolic Operation . ) __Cﬂmmtﬂts
BIT b, s Z 4-§'b. Z is zero flag
SETb,s sp -1 s=r,(HL)
RES b,s S_b +~0 .' : ':'5;-‘*.' {iX'H.‘.‘}. {IY+E_} . |
[
IN A, (n) A«<(n) o
-} INr,(C) r<(C) - .| Set flags
|'INL © -} (HL) *-*(C) HL « HL + 1|
e iJ“'.H+B-I R
. | INIR (HL) «<(C), HL-e—-HLH
| B«~B-1 -
| Repeat until B=0 |
IND ‘| (HL) +(C),HL <~HL-1
| B«B-1 ..
INDR (HL) ~(C).HL < HL = |
B<B-1]
| Repeat until B=0
OUT(n), A |(n) <A
OUT(C).r | (C)«r
OUTI (C)+ (HL). HL « HL + 1
B«<B-1
OTIR (C)+ (HL). HL < HL + 1
| B+<B-1
Repeat- until B =0 |
OUTD (C)« (HL), HL « HL - ]
| B+B-1
- | OTDR

| (C)+ (HL): '_HL - HL'a- 1

B+<~B-1
Repeat until B=0

PC < nn

If condition cc is true e

PC +nn, else cuntmuﬂ .
PC «~PC+e o

If condition Kk is true

PC «PC+e,else {:nntmué

P’Cwss .

|B«B-1,ifB=0
‘| continue, else PC <~ PC +¢

(SP-1) « PC |
(SP-2) « PC . PC+ nn
If condition cc is false
continue, else same as
CALL nn |

(SP-1 }*— PCH

PCL*“L

PC; +(SP),

) !fcunﬂmﬂn cc'is false |
continue, else same as RET

Return from interrupt,
~same as RET

Return from non-
maskable interrupt

“cc €

~kk<NENC

Iss=HL, IX,1Y"}

"(NZ PO

Z. - PE
NC P
C + M

NZ PO
lz PE |
EE(NC P'*.

¢ M
8w




A.C. Characteristics -~ . Z30-CPU L E T

T, =0°Co 70°C, Vee = +5V + 5%, Unless Otherwise Noted. . B B ’
Signal Symbal Farameter _ x
] Clock Period e Yooyt 41
: - - byeiL) ¥
e (PH) | Clock Pulse Wids, Clock High . i Tt
¢ Ly {®L) Clock Pulse Widih, Clock Low  -diiase— . o Ty
N - . all T 3 & e :1.:“#_::;;-':;-.-‘ o TR 2
[ - . Ilq,'l- - L Ehh'k Hi“ t"ﬂ F h e '_ _ : I.-‘.‘!:I':r'_r':t.:;.?a'i.'.l}f.:?‘!_- 1‘-.‘..':*?.
- _ ln,ﬁ‘ﬁ'} ¢ Address Output Delay : f= e N
'F(aD) | Doy o Floa R TR A
tyem Address Stable Prior to MREO {Memory Cycle) il TN P 0 e o
Ag-15 tacy Address Stable Prior to TORQ. RD or W (1/0 Cycle) o T nse L=30PE 17 gl ™ Yy * 1= 75
tea Address Stable from RD or WR T e _ 3
Leaf Address Stable From RD or WR Duning Float N &) - nsee ,J, [2] 1= 1. =%0 :
1 Dsta Output Delay _ ' 0 | nsee | - 13 teg ® Lypry* 1 - 40
' [E:&] Delay to Float During Write Cycle ] Y] nsec _ r
(S (D)  Dara Setup Time (o Rising Edge of Clock Durning M1 Cvele VK [T _ . 4] 10 i) * 1y~ 60
' DD-? 153 (D) Data Setup Tune to Falling Edee of Clock Dunng M2 10 M5 [ nsey f'L = 200pF e
\dem Data Stable Prior 10 WR (Memorv Cycle) BRLEL T I3 Agem=1,~180
tdei Data Stable Prior to WR (1/O Cveled i6l TR ;
Ledi . DI“ Stable From WE .-*ﬁl Iflll Id'-.'-i = l*{‘hL] + tl - |8
Iy Any Hold Time for Setup Time - A 0 . nsey I7] Ledf ™ Lufly ¥ 1, =50
b t(pLF (MR) |  MREQ Delay From Falling Edge of Clock. MREQLow  ~ { | 100 | ‘mee | A
\DHD (MR) MREQ Delay From Rising Edge of Clock. Hﬂfﬂll-ﬁgh 100 nsec |
MREQ 'DHE (MR) | MREQ Delay From Falling Edge of Clock, MRE") High - 00T meec €, =50pF . .| .
Ly (MRL) Pulse Width. MREQ Low _ ;_, [8] ns¢y 18] -.LI;’IMRUJ;I <40
lw (MRH) Pulse Width, MREQ High : o 191 nsex o SR, _
9] -1 +to=30
. DL (IR) TORQ Delsy From Rising Edge of Clock. TORQ Low _ 90 nsec "W(MRH)." 'widt) ™ 'f :
ORG \DLF (IR) TORQ Delay From Falling Edge of Clock. TORG Low LILY niec C, = SOpF e _
{DHS (IR) TORQ Delsy From Rising Edge of Clock, TORQ High : 100 | nsec L~ N
'\DHE(GR) | TORQ Delay From Falling Edge of Clock. IORQ High | TT0 | mec
ipLe (RD) | RD Delay From Rising Edge of Clock, RD Low 100 | nsec C
D LT (RD DD Delay From Falling I das of Clack, RD Low . - 130§ mec e
IDH® (RD) RD Delay From Rising Edge of C'Iﬂ-nlt.i_l?._ﬂ High ' _ iT) ier EI.. S0pF
'DH® (RD) | KD Delay From Falling Edge of Clock, RD High 0| neec | ]
'DLe (WR) | WR Delay From Rising Edge of Clock, WR Low 80 | nsec
WR tpLE (WR) | WR Deloy From Falling Edge of Clock, WR Low ™~~~ S0 | nsec C. = 5pop
\DH® (WR) | WR Delay From Falling Edge of Clock, WR High | —T T80 | neee L= 0r
tw (WRL) Puise Width, WR Low ‘ 1101 e .
PR— — {10) L“‘[WR'} =1.- <0
Wi DL (M1) M! Delay From Rising Edge of Clock, M| Low 130 nsec €, = 0pF :
\DH (M1) M1 Delay From Rising Edge of Clock, M1 High T3 msec L= ovP
RFSN | 'DL(RF) RFSH Delay From Rising Edge of Clock. RFSH Low 180 | neec ..
'DH (RF) RFSH Delay From Rising Edge of Clock, RFSH High 150 nséc Cp = 30pF
WA s (WT) WAIT Setup Time to Falling Edge of Clock 1 70 b o .
HALT D (HT) HALT Delay Time From Falling Edge of Clock 300 | nsec | € =SOpF
l_"‘"[ S (IT) " TETS:tup Time 1o Rising Edge of Clock 80 nsec
{ RMI by (NML) Pulse Width, NM1 Low ‘ 80 neee _
1 i
BUSRQ | 1 (pgy BUSRO Setup Time to Rising Edge of Clock 80 | msec
BUSAK | 'DL(BA) BUSAK Delay From Rising Edge of Clack. BUSAR Low - 120 | nsec C. e50sF ¢
'DH (BA) BUSAK Delay From Falling Edge of Clock, BUSAK High 110 | nses L =P “
RESET 's (RS) RESET Setwup Time to Rising Edge of Clock 90 nsec
YF(C) Delay 10 Float (MREQ, JORQ, RD and WR) | 100 | msec ' Bl
L - - E"‘"’ . L8 -
11 ) E-l &lh‘h F"ﬂm R'l:l'ﬂlllﬂl’l-l}lt Mk-' 'I II - nsec Illi I'l:lr. :tc+ l““-ll+=f-au
- . 131
. | _ . ’ A
NOTES: ' " ' ' _ ; oL gt -
A. Dauw should be enabled onto the CPY B ; | - ' merromr LR
should be enabled when M1 and TORG . 1oy " KD i dctive. During imterrupt ucknowledge data { ' ¢
B. Al contro signals are invernall 0 are both active. oeh Tesy | © ! = H ’
10 the clock, ¥ synchionized, so they may be totally asynchronous with respect - § J- . .
E' é:ﬁi@ﬂm}m“ be active for a minimum of 3 clock cycles. | - IH.-I. L™ i
' TT:.I%E?:’ ¥s. Loaded Capacitance . | ol Tiw
) ac _‘H'::= +5V 459 : . . P 3 .
e ';lh L = *100pF (Ag~ Ay and Control Signals), schd 30 ns to timing shown. , . jﬁ: e :
0 . . . g . ) . - by o,
ugh static by design, testing guarantees Ly hp) ©f 200 jrsec maximum Load circuit for Output 3:5:5 T
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 Absolute Maximum Ratings

Temperature Under Hias
Storape Temperature
" Voltage On Any Pin
with Hespect 1o Ground
Poawer Dhssipation

~05 70 1 4 13050
LAY o #TY

S 1SW

< apeaified opetatimg range

L

*Comment

Stiesies above those listed under **Absolute -
Muximum Raung”™ may cause permanent
Jamage 1o the device. This is a stress rating

'__unlrand fum.uunml operation of the device
“these arany .other condition abave those

mld in the operational sections of this

.....

AL1s not implied. Exposure (o °
ximum rating condtions for -
._ _fqu._jm_;.r affect device reliability, .*

- Noge:

'_T4=‘}5L f=1 MHz.

unmeasured pmh returned {o gruund

Bog ZR0CPL: il J"I-thl]lj DC characrenstics reman the
st o7 e 1tulfh"',j::’:_.::idt pary .n.:q.pn b

Symbaol Farumﬂer Mav. | Unit
. .C'I' 1-..E\r'.'k.'..ﬂp.ln.'il.l:fh.‘{". -.3;- pt -

Ciy Ifpur Capacitanye 3. pF

Cort © | Ouput Capaatasee | 1 pF

-n;"
| ZSO-CPU D C. Charactenstlcs
Tt = U 30 707, Voo © SV 2 5 i unless otherwise specitied
Symbuol F Parameter _ | Min. Typ. | Max. | Unit { Test Condition
"-'IIU;- Cloch, Fapat Low Veluge | -3 045 | v
kl“'“:l ! rl.llilhli\. I[I].'ﬂ." l'hg] ."‘1"-1“'.15'.!..1 : ]‘r*:': -I!.} 1-‘:; -.ﬁ.'
Y 1 ! IIIFIUI Lt'i:'lu_"r 1'!- :.'liﬂ.'jl_.:i." -3 s v
) 7 - —_— 3
Viy Input High Volusge 20 Vo v
| ) 1 e .
v, Output | ow Vultage E 04 Vo ey =lsma
gL ' | OL
U{}I_l -.’.}utpm Hight Voitage 24 £ i v leypp = =2FUsA
| ce Power Supply Cerrent _ “ 180 maA | 'ICF 400ngec
'Ll Inpu:'l.-:,'nkag-: { urrend 1 . 10 ] _u}t TI-,.:FI}.“I \:'ﬁ
ILI'.'_IH ! ToStae Ouipa i eakagy Current m Float 10 : LA 1'{][,_’.::_4 1 yl';':
| fl L - . E ||I'l "’:-I.lh '”'I.Ilpl.ll I. -.JL,.]*L Current m Floge =10 LA r(}]_"l'”‘-j-*n'r ] -
r—-|-—- STTT—— g TR - —m— a .y ——— e g— L .— ,
,ILI'} Duta Bus Teakoge Current w fnput Made . A | A GV = Vi
ZS{}A CPU D. C Characterlstlcs
F I_.a. = ” L 1'- - {"'r 5 unless TR TR e Pt +;.,|
| Symbaol Parameter Min T Ty ) [ M: Uni T i
i My P | Man. nit esl Condition
I ‘ -
I IIlI-!lil[ U ok Bepat Laww Voltage -1 U5 vV
- , i ! :.
““ . LR TS !1|i.1u| l-h!!h % 1'IH-|IE','I.’. v S ] i ‘!‘1‘_1. . v
ViL i Ilr'lput'Luv. Vi page -1 U L
Vi lnput Thgly Voltage 1 \’ v
e
Yol Ouput Low Vollage TR NS gL =1 amA
' Dwaput High \ aliage : : TART
OH Put High A aliage 24 v leyg @ =250 A
e Powes Supply Conrent ) 200 A Lo 250y
i "Ll | liput |-.;.ri..4_g-:i'u1n.-m ¥ A T ;;.1.; -
I : = [
' II (11 Tra-State i L-.-;:L:qz-.* Current i Floa I pA YDI ,Tz;- Jio
[y
Ly iy Tr-Siate Quput Leahage Current i Float -l uA _-1'r:;l_1_.u_4\,r
1 1y Data Bus Leahage Current i [npat "lgdt‘ .h LUBNN BT U< .;;l"{ “V
- L] Lh

780-CPU

(" - Ceramic
- P = Plastic , -
S — Standard 8V +5% 0" to 70°C

E - Extended SV £55 =40 0 85°C

Capacitance

M o= Military SV 210% =557 10 128°¢

1 .

-Ordering I;iformation

5

-

'-1 2370 1= 1 MHz

Cunmeasured pins returmed Te grouid
._ : - T ]
Svmbol | Purameter o Mas 1 Unit
i o Chock U apactiaree 1s . | F"f
TN drped Capacitanoe ™ < ;b
Cot Output Lapacitance | 160 I pl -

O e
- e

' Z80A-CPU

Ordermg Infurmatmn

{ erumic
1" " Plagtic .
5 - ﬂlaud:rd SV 257 07 ‘p“?{}"'?
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.r:l: i ""E'
s .-ﬂ:.'f
|:| .1‘.:‘_ N - ' _
g - T



A.C. Characteristics

Z80A-CPU

. | -
TA =0°C Iu ?U C Vu.. = +5V t 5.#. Uniess Oth_erwise Noted.
. Signai Symbeol Parameter Min | Max - | Unit | Test Conditidn,
r ke Clogk Period .25 112] : e
o | e Bk Pulse Width, ﬂtckl-hgh | e 17E ";:j 02] 6= tygor) * tw@l) * et
. ty (BL) ock Pulse Width, Clock Low L - Tl—ﬁ.o— s - '
b Clock Rise and Fall Time - ' - 0 nsey
- -1
'D(AD) JAddress Output Delay 110 | nsec |
tF (AD) " Deldy 1o Float . S “90 | msec
Ag_is Laem Address Stable Prior 10 MEEQ (Memory Cycle) T nsec N : .
Laci Address Stable Prior to TORQ, RD or WR (1/0 ﬁ'ﬂl} ) ney fL*EﬂpF {1 = ' *tt--ﬂ
o Addtess Stable from RD. W, TORG or MRED 5 e A
Yeaf Address Stzble’ From RD or Wﬁ During Floal - 14] nsec | [2] 1=t -70 -
'D(D) Data Quiput Delay 150 nsey 3 | = P O -
:-‘;E[:} Delay 1o Float During Write Cycle _ Eq nsey Bl ‘ca ‘w{@L} e 50
- (D) Data Setup Time 10 Rising Edge of Clock Dunng MI Cycle 35 nsey I 4] L e=1 +1 45
Bj.7 ISh (D) Data Sewup Time to Falling Edge of Clock Dunng M2 1 M5 s nsec {‘;-L = 50pF 1 tear _.:jﬂ"} r
ldem Data Stable Prior to WR (Mémory Cycle) . KL nsev ' (51 tgem =1, -170_
tdei Data Stable Prior 10 WR (1/O Cycle) 6] nsey - dem
Ledr Data Sﬂﬁt Frum WR ' [7] |&] tlliﬂ = IW(¢L}+! - I‘fﬂ
tH Any Hold Time for Setup Time 0 | nsec (7] togr = tw{'l‘."'L] + tr -70
'DLE (MR) MREQ Delay From Faliing Edge of Clock. MREQ Low - 85 nses | ' |
| DH® (MR) MREQ Delay From Rising Edge of Clock, MRED MREQ) High K5 nsey
MREQ 'DH® (MR) MREG Delay From Falling E-;I;e of Clock. MREQ High ' B85 nsee C| = SOpF o
: 'w (MRL) Pulse Width, Low 18] nsec ' 8] 't (MRL) =t - 30-
tw (MRE) | - Pulse Width, High @ — oty te=30 |
' : 9 = +1p=20
DL (IR) iﬁﬁﬁ Delay From Rising Edge of Clock. JORG Low 75 nsec "1 "(MRH) M‘H} f
ORG tOL$ (IR) [ORQ Delay From Failing Edge of Clock, IORQ Low g'_s nses ;
'DH® (IR) TORQ Delay From Rising Edge of Clock, Tﬁﬁmm g5 [ mer | CLTO0PF
IDHE (IR) TORO Delay From Falling Edge of Clock, TORQ High "~ R5 | msec |
ipLe (RD) |  RD Delay From Rising Edge of Clock. RD Low 85 | nsec
s {DLP (RD) |  RD Delay From Faliing Edge of Clock. RD Low 95 | nsec -
tDH® (RD) RD Delay From Rising Edge of Clack. RD RD High &S moee ] CL " I0F
. \OHT (RD | ELE .}:'a} From Falling Sdge of Cleck. KD itigh K5 usex |
\ IDL® (WR) WR Delay From Rising Edge of Clock. “’R Low 65 ns&c )
VB IDLT (WR) WR Delay From Falling Edge of Clock, WR Low 80 Mses C. = $08F
- \pHF (WR) |  WR Delay From Falling Edge of Clock, WR High RN L =30
tw (WRL) Pulee Width, WR Low . r1o] nses '
. _ - 101 Ry =t <30
Wi DL (M) M1 Detay From Rising Edge of Clock, "I-'I_ | Low IUD,:E e e =50nF ' S L]-I _ ¢ .
, IOH M1) M1 Delay From Fusing Edge of Clock. M H:gh 100 5| msec _L P '
RESI DL (RF) RFSH H Delay From Rising Edge of Clock. RFSH Low 130 rses 1o, = 500F
IDH{RF) RFSH Delay From Rising Edge of Clock. RFSH High I 20 nsec "L P
WAIT ts (WT) WAIT Setup Time to Falling Edge of Clock 0 msec - o
HALT D {HT) HALT Delay Time From Falling Edge of Clock 300 nsee IE"-L = 30pF
INT ks (1T} TNT Setup Time to Rising Edge of Cluck &0 nsrc
Nl tw (NML) | Pulse Width, NM1 Low | 80 nsec
BUSRQ L (BQ). BUSRQ Setup Time to Rising Edge of Clock 30 nsec
gosar | !DL(BA) BUSAK Delay From Rising Edge of Ciock, BUSAK Low 100 | mec | oo
LDH (BA) _Dﬂi}’ From Failing Edge of Clock, BUSAK High 100 mec L
RESET 's (RS) RESET Setup Ti_ml: to Rising Edge of Clock - 60 nseC
(E(C) * Delay to Float (MREQ, TORQ. RD and WR) 80 | meec
Ymi HlSt:hl: I’Iturl_nlﬂllﬂﬂmnmpl Ack.) Lrng nsey [l |]. ".I'I'Ililz‘é-'. tﬂ*Hj* tf--ﬁs
| o “{;':_'-n. . -
. _ i . . : . ’ e, TEST MINT - -t
A. Data should be enabied onto the CPU data bus when RD is active, During i,nurrupq acknowledge daia . ] e
should be enabled when M1 and TORQ are both active, vdiiad

B, All conlrol signals are internally wmhmmztd 50 they may be totally :Mrmum mth mpm

10 the clock

C. The RESET signal must In active for a minimum of 3 clock cycles.
D. Output Delay vs. Loaded Capacitance

Vee = +5V £5% .

Add J0nsec delay for each 50pf inerr.m in load up to maximum of 200pf for data bus and 100pf for

TA = 70°C

address & control lines.

E.  Although wiatic by design, testing guarantees ba( iy OF 200 psec maximum

T4
L L~

 Load circuit for Dutput
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