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FEATURES

q  The extonsiveinstruction set contains 158 instructions,
including the 808OA instruction  set as a subset.

n Single 5 Volt power supply.

q NMOSversion  for low tost high Performance solutions,
CMOS version for high Performance low power de-
signs.

n NMOS 20840004 - 4 MHz, 20840006 - 6.17 MHz,
20840008 - 0 MHz.

CMOS Z84COOO4 - DC to 4 MHz, Z84COOO6 - DC to
6.17 MHz, Z1)4COOO8  - DC to 8 MHz, Z84COOlO - DC
to 10 MHz.

q  6 MHz Version tan be operated at 6.144 MHz clock.
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Figure 1. Pin Functions

ADORESS
BUS

q  The 280 microproccssors and associatcd family of
peripherals tan bo linked by a vcclorcd interrupt sys-
tem. This System tan bsdaisy-chained to allow implem-
entation of a priority intcrrupt  schemo.

q Duplicatc  sct of l~o&h  gcncral-purpose and Ilag rcgistcrs.

q  Two sixtccn bit indcx rcgistcrs.

q  Thrcc modes  of maskablc  intcrrupts:
Mode O-8080A  similar;
Mode 1 -Non-Z80 cnvirtiiimmt,  localion  381-1;

Mode 2-280 family pcri’pkrals, vectorcd interrupts.

L3 On-chip dynamic mcmol:‘y  rclrcsh  countcr.

Figure 2.40-pin  Dual-In-Lim (DIP), Pin Assignmcnts
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* Z80 CPU

44 ph Quad Fiat Pack (QFP), Pin Assignments
(Onlv available for 84COO)
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GENERAL DESCRIPTION

Tbc CPUs arc fourth-gcncration cnhahced microproc-
cssors with exccptional computational power. They olfer
higher System throughput and morc elficient mcmory
utilization than  comparablc second-  and third-generation
microproccssors. Tbc internal rcgislers contain 208 bits of
rcadlwritc mcmory that  arc accessible to thc programmer.

Thcsc  r c g i s l e r s  i n c l u d e  two scts ol six gcncral-purposc
registers which may be uscd individually as cithcr O-bit
rcgisters or as 1 G-bit register  pairs. In addition, thcrc are two
Sets of accumulator and Ilag rcgisters. A group 01

. “Exchange” instructions makes either set of main’ or
alternatc  registcrs accessibie to thc programmcr. The
alternatc  sct allows Operation in loreground-background
mode or it may be reservcd lor  vcry fast interrupt rcsponse.

*

GND -b

CLOCK -w

The CPU also contains a Stack Pointer, Program  Counter,
two indcx rcgisters, a Rclrcsh  rcgistcr (countcr), and an
Interrupt rcgistcr. The CPU is casy to incorporatc into a
System since it rcquircs only a singlc  -I- 5V power Source.  All
output Signals arc fully clecodcd and timed to conirol
Standard mcmory or pcripheral circuits; thc CPU is
supportod by an cxtcnsivc famiiy of pcriphcral controllcrs.
Tbc  intcrnal  block diagram (Figure  3) Shows  thc prirnary
functions  01 thc proccssors.  Subsequcnt tcxt provides morc
tlctail on Ihc PO conlrollcr  fnmily, rcgislcrs, instruction  sct,
interrupts and daisy chaining, and CPU timing.

CPU
TIMINQ

8 SYSTEMS 5 CPU
A N D  C P U  CONTROI.
CONTROL INPUTS
OUTPUTS

1 (I-BIT
ADDRESS BUS

Figure 3.ZI)OC CPU Block Diagram
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CPU REGISTERS

Figure 4 Shows  thrcc groups of registcrs within thc CPU. as background-foreground data proccssing. The second
Tbc  lirst group consists of duplicatc sets of B-bit rcgisters:  a sct of registers  consists of six .registers  with assigned
principal sct and an altern& set [dcsignated by ’ (Prime), functions.  These arc the I (Interrupt registcr),  the R (Rcfrcsh
cg., A’]. Both scts consist of thc Accumulator  rcgister,  thc ‘rcgistcr), thc IX and IY (Index registcrs) Ihc SP (Stack
Flag rcgistcr, and six general-purpose  registcrs. Translcr  of Point@, and the PC (Program  Countcr). Tne third group
clata bc twecn  thcsc  ciuplicate sets of registers is consists of two intcrrupt Status flip-flops,  plus an additional
accomplished by use of “Exchange” instructions. Tbc p a i r  of flipflops  which as.A,c’c c in idcntifying the intcrrupt
rcsult is faster  responsc  to intcrrupts a n d  casy, cflicicnt mode at  any particular timt. Tablc  1 provides further
implcmcntation of such vcrsatilc programming techniques information on thesc rcgistcrs.

MAIN REGISTER SET ALTEllNATE  Rf GISTEil  SEi

A KCUMULATOR F FLAG  R E G I S T E R A’ ACCUMULATOH F’ Fl-AG  REGISTER

ß CENCftAL  PURPOSE C GENERAL PURPOSE 0’ GENERAL PURPOSE C’ GENERAL PURPOSE

D GENERAL PURPOSE E GENERALPURPOSC D’ GENERAL PURPOSE E’ GENERAL PURPOSE

11 GENERAL PURPOSE l. G E N E R A L  PUfIPOSE H’ GENERAL PURPOSE L’ GENERAL  P U R P O S E

- -  fl BITS --t

+ - IG I)ITS

PC PROGRAM  COUNTER

w-  8 OITS t-

Figure 4. CPU Registers,i-

INTCRRUPT  Fl.IP.FLOPS  S T A T U S

0 = INTERRUPTS DISABLED

1 = INTERRUPTS ENABLED

STORES IFFl

INTEHWPT  MOOE FLIP.FLOPS

0 0 INTEflRUPT MODE D
0 1 NOT USEU
1 0 IN IERfIUl’T MODC 1
1 1 INTERRUPT MODE 2

INTERRUPTS: GENERAL OPERATION

Tbc  CPU accepts  two intcrrupt input signals:  NMI and )Ni.
Tbc  NMI is a non-mask;lblc  intcrrupl and has ti\c highcst
priority, m is a lowcr priority intcrrcrpt  and it rcquircs thnt
intcrrupts bc cnnblccl  in soflwnrc In ordcr to operatc.  iKR
tan bc conncctcd to multiple pcriphcral dcviccs in a
wircd-OR conliguration.

The 280 has a singlc rcsponse  mode for interrupl  service
on thc non-maskabte intcrrupt.  The  maskable intcrrupt,
m, has three programmabto  rcsponsc  modes available.
These are:

u’ Mode 0 - similar to the 8080 microproccssor.

q  Mode 1 - Periphoral  Interrupt Service,  for use with
non-0080/ZI30  syWms.

BI Mode 2 - a voctoro.d interrupt scheme,  usually daisy-
chained, for use wilh thc 280 l%rnily and compatibtc
pcriphoral doviccs.

Tbc CPU Services interrupts by sampling  thc 6% and INT
Signals at the rising cdgt” of the last cloclc  of an instruction.
Furthcr  interrupt Service  processing depcnds upon thc typc
of interrupt that was dctected. Details on interrtipt
responscs are shown in thc CPU Timing Scction.

Non-Maskable  I n t e r r u p t  (m). Tbc nonmaskable
?ntcrrupt  cannot be disablcd by program contro l  and
thercfore  will bc nccepted  at all times by the CPU. 6&8 is
usually reserved for servicing only the highest  priority type
interrupts, such as that for orderly shutdown after  power
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Table 1.28OC CPU Rccjsters

Register

A, A’ Accumulator

F, F’ Flags

ß, B’ General Purpose

c. C’ General Purpose

D, 0’ Gcncral  Purpose

E, E’ Gcnc@ Purpose

H, H’ General Purpose

L, L’ General Purpose

I Inlcrrupt Register

R Rcfresh Register

IX

IY

SP

Index Rcgisler

Index Register

Stack Pointer

PC Program  Counter

IFF1-IFFz

IMFa-IMFb

Interrupt Enablc

* Inlcrrupl  Mode

Size (Bits)

8

Rcmarks
- - - -

Stores an Operand or the results of an opcration.
- -

a

a

See Instruction  Set.

Can be uscd scpar&cly or as a 16-bit  registcr with C.

8 Can be uscd separately or as a 1 G-bit regtster with C.

a Can bc used scparately or as a 1 G-bit rcgistcr with E.
a Can bc uscd scparatcly or as a 16-bit  rcgistcr with E.
8 Can bc uscd stiparate’ly  or as a 16-bit  regisler with L.

..a Can be uscd stiparately or as a 1 G-bit register with L.

Note: The (ß,C), (D,E),  and (H,L) scts arc combincd as follows:
B - High byte C - Low bytc
D - High byte E - Low byte .J
H - Hi@h bytc L - Low byte

8 Slores uppcr cight bits of mcmory  addrcss for vcctored interrupl
proccssing.

8 -. Provides user-transparent dynamic memory rcfrcsh. Automatically
incrcmcnlcd  and placcd on the addrcss bus during cach
instruction  fctch  cyclc.

16 Uscd for indexcd addrcssing.

16

1 6

16.

Uscd for indexed addressing

Holds address of the top of the Stack.  See Push or Pop in instruction
sel.

Holds addrcss of ncxt instruction.

’ Flip-Flops Set or rcset Jo indicatc inlerrupt  Status  (sec Figure  4).

Flip-Flops Reflect Interrupt modc (sec Figure 4).

failure  has bcen  dctccted. After .rccognition of thc NMI to thc selccted one of oight restari  locations in page zero of
Signal  (providing msnm  is not activc), the CPU jumps Io memory. Unlike the 8080,  thc 280 CPU responds to the
restart location OOGGH.  Normally,  Software starting at Ibis Call instruction  with only one interrupt acknowlcdge  cyclc
address contains the intcrrupt Service  routine. followed by two memory read cycles.

Maskable Interrupt  (m).  Rcgardlcss of the interrupl
modc  sct by thc User, thc C P U  response  lo a maskablc
interrupt  inpul follows a common timing cy@e.  After thc
interrupt has been  dctectcd by the CPU (providcd thal
intcrrupts  are cnablcd and Bm is nol  activc) a spccial
intcrrupt  proccssing cyclc bcgins. This is a spccial  Ictch--.-
(M) cycle  in which  IORO becomcs  activc r a t h e r  than- -
MREQ,  as in a normal m cycle.  In addition,this  spccial m
cyclc is automatically  cx!ended  by lwo WAII sta&s, to allow
for the timt rcquircd to acknowlccfgc  Ihe intcrrupt  requcst.

Mode 1 Interrupt Operation. Mode 1 opcration is very
similar  to that for the NMI. Tbc principal  cliffcrencc  is Ihat thc
M’ode 1 intcrrupt  has only onc rostart location,  0038~i.

Mode 0 Interrupt Operation.  This mode is similar to the
8080 microprocessor intcrrupt sct%ice proccdcrres. Tbc
interrupting device places  an instruction  on the data  bus.
This is normally  a Reslart instruction,  which will initiatc a cal1

Mode 2 Interrupt Operation. This intcrrupt  mode h,as bqen
designed to most effcctively  ufilize the capabilities of the
280 microprocessor and its associatect  peripheral  family.Thc
intcrrupting  peripheral dcvice sclects the starting address
of thc intorrupt sorvice routine. lt docs this by placing an 8-
bit voctor on the data bus during thc interrupt acknowlcdgc
cycle. Tbc CPU forms a pointcr using lhis byte as thc lower
8 bits and the contents of tho I registcr as the upper 13 bits.
This Points to an entry in a table  of addrosses for interrupt
scrvice  routines. The CPU thcn jumps to the routine at that
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PIN DESCRIPTIONS

Ao-Als. Address  Bus (output, active High, 3-statt). Ao-A15
form a 1 G-bit addr&s  bus. The Address Bus’ provides the
address ior memory ciata bus cxchanges (up to 64K bytes)

. and for I/O dcvice exchanges.

mm.  Bus Acltnowledge (output, active Low). Bus
Acknowlcdge  indicates to thc requcsting  dcvicc that thc- -
CPU address bus. data bus, .and  control signals MREQ,- -
IORQ, RD, and WR have eritercd  thcir high-impedance
statcs.  Tbc extemal circuitry tan now control thcsc lines.

BUSREQ. Bus Requesf (input, active Low). Bus Request
has a higher  priority than NMI and is always rccognizcd at
thc end of the current machinc cycle. mm  forces the- -
CPU address bus, data bus, and control Signals  MREQ,
IORQ, RD, and WR to go to a high-impedance state so that- -
other dcviccs tan control thcse lincs.  BUSREQ is normally
wired-OR and requires  an extemal  pullup for thcsc---y.-
applications.  Extendcd BUJREQ  pcriods due Io extensive
D M A  opcrations tan prcvc;nt  thc CPU from  p rope r l y
rcfreshing dynamic  RAMs. ’

thc CPU has cxecuted a Halt instructlon  and is awaiting
cithcr a nonmaskablc or a maskablc  intcrrupt  (with thc mask

Do-D7. Data ßus (input/output,  active High, 3-state).  DO-C&
constitute an o-bit bidirectional data bus, uscd for data
cxchanges with mcmory  and I/O.

HALT. /-/alt  SIa/c (output, activc Low). HALT indicatcs  that

M1. Machinc Cycle One (output, active Low). M1, together- -
with MHEQ, indicatcs that the current machino cycle is the
opcodc fctch  cycle of an instruction  cxccution. m, togcthcr
with 101~0, indicatcs an intcrrupt  acknowlcdgc cycle.
- - -
M R E Q .  /V!cmory  Rcquesl (outpul,  activc Low, 3-statt).- -
MREQ indicates that Lhe  address bus holds a valid address
for a memory read or mcmory  writc Operation.

G. Non-Mashablc  In te r rup t  ( i n p u t ,  ncwe cdgc-
triggered). m has a highcr priority thanR NMI is always
rccognized at  the cnd of  the currcnt  instruction,
indcpcndent of thc statu? of thc interrupt cnablc  flip-flop,
and automatically forccs thc CPU to restart at location
OOGGH.

RD. ßcao’(output,  activc Low, 3-stale).  RD indicatcs that the
CPU wants to rcad data from mcmory  or an l/O dcvicc. Tbc
addressed 110 dcvicc or mcmory  should use this Signal to
gatc data onto the CPU data bus.

RESET. ßesct (input, activc Low). RESET  initializcs thc CPU
as follows: it rescts thc intcrrupt  enable  flip-flop,  clears the

minimum of thrce full  clock  cycles bcforc  thc resct  Operation

PC and Registers I and ß, and scts the interrupt status  to
Mode 0. During rcset time, thc address and data  bus go to a

is completc.

high-impcdancc statt, and all controi  output Signals go to
thc inactive statt. Note that RESET must be active for  a

enabled)  bcforc opcration  tan rcsumc.  While halted,,  thc
CPU cxccutes NOPs  to maintain mcmory  refrcsh.

K. Inlerrupi Rcquest  (input, active Low). Interrupt Requcst
is gcncrated by 110 devices. Tbc  CPU honors a rcquest  at
t h c  end.  o f  t h c  c u r r c n t  instruction i f  the  intcrnai
softwart-controllcd  intcrrupt enablc flip-flop  (IFF) is’
cnablcd.  Tm  is normally wired-OR and rcquircs  an extcrnal
pullup  for  thcse applications.

IORQ. /nput/Output Rcquest  (output, active Low, 3-stak).
IORQ indicatcs that the lower half of the addrcss bus holds  a
valid 110 address for an 110 rcad  or writc Operation. m is
also generated concurrently with m during an interrupt
acknowlcdgc cycle to indicatc that an interrupt rcsponsc
vector  tan bc placcd on thc data  bus.

RFSH. ßelresh  (output, active Low). RFSH,  togcthcr with
MHEQ, indicates that the lower  seven  bits of the system’s
addrcss bus tan bc used as a rcfrcsh address to the
system’s dynamic  memories.
-~ - - -  .
WAIT. Wait (input, activc Low). WAIT Indicates  10 the CPU
11~11  Ihc addrcsscd rncmory or 110 dcviccs arc not rcady fqr
n data translcr.  Tbc CPU continucs to cntcr a Wait stak as---__
lang <as IIiis Signal  is active. Exlcndcd  WAIT periods tan
prevent the CPU frorin  propcrly  rcfrcshing dynamic
mcmory.
- -
WR. Brite (output, activc Lew,  3-state).  wn indicates that thc
CPU clata bus holds valicl data to bc storcd  at fhe addresscd
mcmory or I/O location.

8
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CPU TIMING.

The ZOO CPU executes instktions by procecding through
a specific sequence of operalions:

u Memory rcad or write

U 110 dcvicc read or writc

II Interrupt  acknowlcdga

Tbc basic clock pcriod is refcrrcd  to as a T timt or cyclc, and
threc  or morc  T cyclcs makc  up a machinc cyclc (M l., M2 or
M3 for instancc). Machinc cyclcs tan bc cxtcndcd cilhcr  by
thc CPU aufomalically  inserting onc or morc  Wait slatcs OI
by thc inscrtion of one or morc  Wall  statcs by the uscr.

CLOCK

Ao-Ais

_ .._-..
MREQ

_--.-
WAIT

DO-DT

Instruction Mopcode  Fetch. The CPU placcs thc contcnts
of lhe Program Countcr (PC) on thc acldrcss  bus al the start
of thc cyclc (Figure 5). Approxirnatcly onc-half clock cyclc--“.-
Ialcr,  MREQ  gocs activc. Wlrcr~  xtivc, 6-b indicalcs that  thc
mcmory  data tan be enablcd onto lhe CPU data bus.

The CPU samplcs thc WAIT input wili?  thc fallin~cdgc of
clock statt Tz. During clock slatcs  T3 and T,, of an M 1 cyclc,
dynamic RAM refresh  cm occur whilc Ihc CPU starts
dccodinrJ  and cxecuting  thc insttuction.  Whcn thc Rcfrcsh
Control Signal  becomcs activc, rcfrcshing of dynamic
mctnory tan take place.

Figure 5. Instruction Opcodc Fetch

.
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fVlemory Read or Wrik Cydes.  Figure 6 shows the timing
of mcmory  read  or write cycles othcr than ati opcodc fetch- -
(GT)  cycle.  The MREQ and RD Signals function exactly as in- -
thc fetch cyclc. In a mcmory write cyclc, MREQ also

bccomcs active whcn thc address  bus is stabk Thcm  linc
is activc whcn the data bus is stablc, so that it tan be uscd
dircctly as an RIW pulse to most scmiconductor memories.

READ
OPEl-tATION

AO-AI  5

iGx
l--b 49

00-07 --L-

WRITE
OPERATION

TZ Tw T3

DO-D7 DATA OUT
/tI, P

Figure 6. Memory Read or Writc Cycles
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Input or Output Cycles. Figure 7 Shows the timing for an
I/O rcad  or I/O write Operation. During  I/O opcrations,  the
CPU automatically inserts a Single Wait statt (T~A).  This

extra Wait stak allows  sufficicnt  timt for an I/ö port to
decode the address from thc porl  address lit-es.

.

110
READ

OPERATION

110
WRITE

OPERATION

CLOCK

Ao-A7

-.-_
WAIT

Dg-07

i DO-DT

T? TWA  . Tw  . T3

VALID  PORT ADDRESS

TWA  = One wail  cycle nutomalically  inscrlcd  by  CPU

Figure 7. Input or Output Cycles
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Int&rupt  Reyuest/Acknowlcdgc  C y c l e .  The  C P U
- -

During  this MI cyclc, IORQ becomes  active (instcad of.- -
samples the intcrrupt  Signal with thc rising edge of the last MREQ) to indicate that the interrupting dcvice tan place an
clock cyclc at the end of any instruction (Figure 8). When an 8-bit vector on the data bus. The CPU automatically adds-
interrupt is acccpted, a special  Ml cyclc is gcnerated. two Wait states to this cycle.

Ao-Ai 5

fi

- - -
IORQ

WAIT

Tl T2 TWA TWA..- Tw. . T3”

DO-DT

:

NOTES:  1) TL1  = Las1 statt?  01  any inslruction  cycle.
2) TWA  = Wail cycle aulomelically  interled  by CPU.

Figure 0. Interrupt RcquestlAcknowlcdge Cycle

.
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No&Maskable Interrupt Requesi Cyclc. NMI is samplcd
al the Same timt as the maskable  inlerrupt input INT but has
hicjher priority and cannot be disablcd undcr softwar-c
control. The subsequerit  timing is similar to that of a normal

memory read Operation cxccpt that data put on thc bus by
the memory is ignored. The CPU instead cxecutcs a restart- - - -
(RST) Operation and jultips to the NMI Service routinc
locatcd at address OOGGH (Figure 9).

--LAST  M CYCLE - q--- M , - - - - - - - - - - - - I

Tl T2

CLOCK

-_-.
NMI

Ml .

y-w@.

MREQ
, /

- L - - @ - - A -
- -

- ._
RD

__- ._
RFSH

_-
‘Allhough  NMI is an asynchronous input.  Io guaranlec  ils beirigg  rccognizcd on Ihc  lollowing maclline  cyclc, Nllll’s  falliny  cdgc musl  occur no latcr  than  (hc rising  edgc
01 thc clock  cycle preccding  (he las1  stak 01 any inslruclion  cyclc (TL&

.

Figure 9. Non-Maskablc  Interrupt Rcqucst Operation
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B U S  Request/Acknowledge  Cycle.  Tbc C P U  samples to a high-impedance statt  with thc rising cdge of the nexj
mE73  with the rising edge of the last clock pcriod of any clock pulse. At that time, any extemal device tan takc
machinc  cycle (Figure 10). If .i?mREa is activc, the CPU control  of these lines,  us&lly to transfer data hctween__- - -  - -
sets its addrcss,  data,  and MREQ, IORQ,  RD, and WR lincs memory  and 110 deviccs.

TLM Tx Tx

CLOCK

- - - - - - -
UUSACK

AD-AIS
I ’

+ +-ca
FLOAT

&-Dr

-* 4--@
- -

MREQ 1.- - - FLOAT
llD,WR II3,

----
HALT UNCHANGE0

NOTES: 1) TLM  = Last state of any  hl cycle.
2) Tx  = Ari arbilrary  clock cycle used by  requesting dcvice.

Figure 10. BUS Requost/Acknowledge  Cycle



--v--v----

Halt Acknowledge Cycle. When the CPU reccives a HALT activ?>nd  rcmains so until an inicrrupl is rcceived (Figure ’
instruction, it executes NOP states until eilher an INT  or NMI 11). INT will also forcc a Hall cxit.

1 inpul is receivcd. When in the Halt state, the HALT output is

Ml- Ml - - - ..-.t  *.--.------  M,
T4

k
TI T2 T3 T4

I
Ti TI

CLOCK

i.
HALT

Hall  Inslruclion ..
Receivcd

--.-
NMI

- -
‘Allhough mis an asynchronous Input, to guarantee its being recognired on tho following machine cycie, NMl’s lalling  edge must occur no
Isler than the rising edge of lhe clock cycle preccding the tasl state of any instruction cycle (TL,).

Figure 11. Halt Acknowledge

Rcsct Cycle. HESET must be active for at least thrcc clock- -
cyclos  for the CPU to propcrly accept  it. As lang as RESET
rcmains activc, the addrcss and data buses float, and thc- -
control  Outputs at-e inactivc. Once REET  gocs  inactivc, two

internal  T cycles  are consumod bcforc  thc CPU rcsumes- - - -  -
normal processing Operation. RE333  clears the PC rcgister,
so thc first opcode fetch  wil l bc to location OOOOH
(Figure 12).

p ____ ~~,----------
’

TI

CCOCK

_. _ ._ --
RESET

Ao-Als

_.

 .

MAEO,-- _
RD,  WR

IORQ,_-__
RFSH,.

DUSACK
HALT

Figure 12. Rcset  Cyclc
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c-m-u-T-----.. -_

,

Power-Down modo of Operation (Oniy applies to CMOS This mode is also referrod to as the “siandby mode”,  and .
280 CPU>. supply current for thc CPU goes down as low as 10 uA .

CMOSZ00 CPU supports Power-Down mode of Operation. (Whcre specified as Icc,).

Power-Down Acknowledge Cycle. When thc clock  inpul levcl  during l’,~ of thc machlnc  cyclc lollowing  thc exccutlon
to the CPU IS stopped  at eilher a High or Low levcl,  thc CPU 01 the H A L T  Instruction.  Tbc timing  diagram  for thc
stops 11s opcra?ion  and maintains  all registcrs  and control power-down function.  whcn  tmplcmented  with thc HALT
Signals. HowCvcr. I,-cy’ (standby  s u p p l y  c u r r c n t )  is instruction, is shown in Figure 13.
guarantcCd  only when the systcm clock  is stoppcd at a Low

T2 13

CLK

-.-.-_
HALT

Figure 13. Power-Down Acknowledgc

I



Power-Down Release Cycle. The sy,stem clock must be NOTES:
suppllcd  to the CPU to relcase  the power-down state. When 1) When the extemal oscillator has becn stopped to enter the power-down

the System clock is supplied  to the CLK input, the CPU state. some warm-up tlrne may bc rcquved  to obtain a stable clock lor

rcslarts operations  from thc Point at which thc power-down thc relcnsc.

stalc  was Implcmented.
2) When thc HALT instructlon IS cxccutcd  fo cnter thc power-down state.

lhc CPU wtll also cnter the Halt sldte. An intcrrupt Signal (eilher m or ’
Tbc  timing diagrams  for the rclease  from power-down mode

_----
rr?j or a RESET srgnal must be applled  to the CPU after the system

aro shown in Figure 14. clock 15 supplicd In ordcr to rclcase Ihe power-down state.

fl T2 T T4 Tl
C L K
-J

HALT

Figuic  14a.

Tl T3 T4
CLK

-__-HALT
-//7/

Figure 14b.
:

. .

. 7..

Tl Ti T3 TI Tl T? TWA TWA

CLK
- -

Figure 14~.

Figure 13. Pbwer-Down Rcleasc

.

17

.< . .

.’

‘. ‘.
‘. ,

. .:. :

9 :
>

: ‘. . .
. ‘. _’



v.w_Cv,.  c--

ABSOLUTE MAXIMUM PATINGS

Voltage on VCC with rcspect to VSS. . . . . *-. . - 0.3v to + 7v Stresses greatcr lhan those listed under Abi;nlule Maximum Ratings may

Voltagcs  on all inputs with respect Cause permanent darnage to lho dcv~cc. ‘Chis is n stress rating only;
opcralion of the devicc al any condition abovo thosc indicated in the

tovss . . . . . . . . . . . . . . . . . . . . . . -0.3v to vcc -t 0.3v operalional  sections of these spec~fication s is not irnplied. Exposurc to
Opcrating  Ambient absolule rnaximum rating conditions for cxtcndcd Periods may affect

Tcmperature . , , . . . . . . . . . . .See Ordering Information device reliability.

Storage  Temperature  , . . , , . . . . . . , . . - G5OC to + 150°C

STANDARD TEST CONDITIONS

The DC Charactcristics and capacitance scctions below
apply for the following standard test conditions, uniess
otherwise noted. All voltages  are,referenccd  to,GND  (OV).
Positive current  flows into the referenccd ‘Pin..

Available operating tcmperature ranges  are:

PJ s = 0°C to +7O”C
Voltage Supply R a n g e :

NMOS: +4.75V 1 V, 2 +5.25V
CMOS: c4.5ov 2 v, z 5.5ov

Rl E= -40°C to 1 OOOC,  i-4.5ov g v,, > +5.5ov

All ac parameters assume a load capacitance of 100 pf. Add
IO ns dclay for each  50 pl increasc in load  up to a maximum
of 200 pf for thc data bus and 100 pf for addrcss  and control
lincs. AC timing measurcmcnts are refcrenccd 10 1.5 Volts
(oxcept for clock,  which is reforcnccd  to thc 10% and 90%
Points).

The Ordcring Information section  lists tcmperature ranges
and product  numbcrs. Packagc  drswings arc in thc
Packagc  Inlormation  section.  Refcr  to thc Literature  List for
additional documentation.

+5v
l -

t
‘2.1K

FROM OUTPUT
UNDER  TEST

.
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DC CHARACTERISTICS (Z&iCOO/CMOS Zoo CPU)

Symbol

VILC

VIHC

VIL

VIH

VOL

VOH 1

VOH2

kc,

Parameter . Min Max Unit Condition
-I_

Glock Input Low VolJagc - 0 . 3 0.45 v

Glock Input High Vollage vcc- .G vcc i- .3 V .

Input Low Vollage - 0.3 0.8 v

Input High Vollage 2.2 vcc V

Output Low Vollagt 0.4 V IoL = 2.0 mA

Output High Vollake 7 2.4 v 101-1 = - 1.6 mA.
__~~._ - - - - -_-- - - -

Output High Vollage VCC - 0.8 V loH = -25OpA

Power Supply Currenl 4 MHz 20 - mA vcc  = SV
G MHz .30 mA VII{ = vcc - 0.2v
8 MHz’ 40 mA VIL = 0.2v
10 MHz .’ 50 mA

Icc*

ILI

110

Slandby Supply Currenl

Input Leakagc Gurren1

3-State  Output Leakage Current  in Floal

10 PA vcc = 5v
___-__------
CLK = (0)
VIH = VCC - 0.2v
VIL = 0.2v

IO PA VIN = 0.4 10 vcc

- 1 0 102 PA v(-jUT = 0.4 to vcc

1. Moasuramonls made wlth o~~lpi~ls floating.___- I_ -.-
2. Als.Ao, D7-Do. MREQ. IOF<Q,  RD, and WB.
3. I,-+standby supply current is guaranleed  only when the supplied clock  lJ 3r -topped at ;I low. level during Td 01 thc machine cyclc immediately  following

the cxeculion of a HALT instruction.

CAPACITANCE

Symbol P a r a m e t e r Min Max Unit
- -- - - - -

CCLOCK Glock Capacitance 10 Pf

GIN Input.Capacilance 5 pf ‘.

COUT Output Capacitance 15 P f
- - - - - .

T = 21i°C, f = 1 MHz.
&neasured pins returned $I ground.
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.6 T d C r ( A ) Glock t to Address Valid Delay ‘.. ,i.,, .:, 1. ,110 . . 90 ao 65
;I .TdA(MREQf) ),.,. ‘Address\,Valid ,to M R E Q  .1 Delay~~,,:‘~.65“ ,.;.,,,i.,,  ., :!,:‘;q”,,, ,‘35*>.  ‘, ‘: -_ ‘,_“,.. 201,1 ; ;.’ : 22’
8 TdCf(MREQf) : ,‘,:‘Clock  1’ to MREQ”I Delay .- .r.::  3:; *‘* .,,; ;’ .:,,‘, 85 ,:,.“‘. ,~ . . . ‘,; :‘: 76, .‘, ,,.>, c...: 60 ,: : ,‘55. ,-.
9  T d C r ( M R E Q r )  ,:, Glock 1. to MREQ, !, Delayja,,:  ,~.~,.~‘“~~.::.~  ,i,“ :’ 85 ; ‘I ..4 ‘;

,.::,70 60 ,,’ ” 55 ’
1 0  ” TwMREQh.

-.
MREQ Pulse Width, (High) ., ‘, : : f,. llO*ti, .‘. ‘; ,;,‘i;:; ‘65* eX,z:‘,,  , “. ~ ,, ; ,i 45’t-t :’ < 32"l-t - '.,. ..'...;.i‘ .~._ ,. -': ,i.. .: /f,1.; ', ,. ., j,,:.:: :.. ,;, . I1,z, i ' . :, ,, , .d ,:
- -

11.. . TwMREQI I MREQ ,Pulse Width (Low) ::.. 22O*tt ‘.:135” tJ-z.,,,;r- ::. 100: tt 75’ tt,
1 2 ’ TdCf(MREQr) Glock 4 to MREQ t Delay ” ; : .‘:’ !.,,,i ;,.:.‘::.:,:‘).  .. 85 :,: > .; ; .,. :_ :: 70 ,: 601, 55

‘13 TdCf(RDf) .I,:.,,,,‘Clock  1 to RD 1 Delay.,, :::, .‘;~,,.:.r’:,i:,~~‘.~:~~::II:;  ,,;,, :,95,!::.‘.,::  ,,_,, :,:,; ,,,,.,:  i’,, ao:,,,’ 1.::’ 70 ‘: , , :, 55
65 1’ ‘I

1 4  TdCr(RDr):.;‘:‘.:’ Glock t t o  m”‘t D e l a y  1. ‘1, ‘I, ..‘! ..J:,-  i-:,:;j ;:r 8 5  j; ;’ .;.:. .:. 70. : ‘, ‘.’ 69. ’ 25
15. TsD(Cr)  ~~~~. Data Setup ‘Time to Glock t ’ ” ‘...: .35 -:‘.:.‘- ,-.:,  ‘;_, ,:: 30 ,, “;‘, ‘, 30 ’ ,,.

.: , I, ,‘. , <i,_  : *‘.  .)-Y, ;:; ’ .< ‘,’ , ;,, ..: - ,;, : / . ;> ).j’ ,’ .* ! : :- : <, < .I ,..:’

1 6  T h D ( R D r )  ‘: _:, ,Data  Hold Time to RD  t 0 .:. ’
1 7  TsWAIT(Cf)  ,‘.‘, WAIT Setup Time to Glock 1 :’ 25

18  ThWAIT (Cf) .,‘.’ WAIT Hold Time alter Glock 1 1 10,  .:.
.19 TdCr(Mlf)  .,. Cl& t to Kl ,, 1 Delay ’ 1’ s-:,- :65
2 0  T d C r ( M l r ) Cl& t to nl t Delay  ‘.‘; ‘1 .F’,  ‘: ‘. 65 ”

.. ,. . .

21 TdCr(RRSHf) .rI. Glock 1 to RFSH 4 Delay F;;:, .:.;, : ;I,. ~ 130 : ” . . 1 1 0
.-..  --

95 80
2 2  T d C r (  RFSHr)  “. Glock ‘t to’ RFSH t Delay’ ‘*f ‘““-‘I: Yy’:!:.’ :,lriL;  ),L’ 4,<-..  120  1 ,... ::<, _,._,  . ..t 100 ‘. 05 , 80 .-’
2 3  * T d C f ( R D r )  ,.“-.Clock  4 to m t D e l a y  3,‘. ..‘;‘:“. ‘,;“.‘,.-::r- f-, 85 ‘,:i’;, ::’ : ‘, , 70 ‘. 60 ,.. Y.55  ;.

24 TdCr( RDf) Cl& t ‘t. m 1 Delay‘ ‘y,: 1.1’  ’ ” “,: :;:.-,,  ,$‘;;;‘,‘-.:85 ‘. , ;.O: ;f;:,.,  i 7 0 60 55
25 TsD(Cf) ,;. D a t a  ,Setup to Glock I 1 during M*;“, 50 .,‘-‘,:i ,,, :,,,‘,,  :,, ‘4 0 .() ‘,: ,,, ., 3 0  ’ 25’ : I. >.;!,

M,, M,, or M, Cy&s ‘, ,, i . . . . ., -,;.i::‘,.:,‘..i:‘;i-.:  ._:,,  : , ,.. . ’‘,, . . ;. /, i;,f ‘.-.
26 TdA( IORQI) Address Stable Prior to IORQ 4 ., 180’ 110)  ,_.,,: 75* . 70’ 1

27 TdCr(lORQf) ,Glock,  t to EQ 4 Delay .:‘: _: ..‘I.” ., :. . ::> , ; ‘.’ 75 ’ ". 65 ' 55 . 50--...’

28 TdCf(IORQr) ‘.Clock  i ,to IORQ t Delay .’ ,: ’ L’,‘. .:‘.! ,l,“.’ 85 Is ,I :::: s 70
“_ 60 . ’ 55

29  TdD(WRf )Mw Data,  Stabje  Prior  to WR  1, ‘.:.  ,. ao*.  1 ..  ..:I,,’ 25’. ‘. 5' 40" ..

‘For clock periods other Ihan the mtnimums showr?.,calculale Parameters usrng the lable On Ihe following pag@. r ‘. ., ,
’ Calculated values above assumed TrC = TIC = .20 ns. , .,’ 1, ;.‘, . . . .- ,;, ;. ” ,. ,,; .

tUnltsinnanoseconds(ns). ,.., ,’ ,’ ., .,, * ,,‘.:‘.‘.‘,l ,- .~“:,i~:i’:~ ‘.j”:,” :. :

~~Forloadlng~50Pf.Docre~sewklthbylOnsforoachadditlonal50pf..~’~~~~  ,, ,, : .  .  ,‘: ” :,, ,,,‘,,,.,.
,‘. . . . ’ -. ,‘,.,.I .,, <> ; :. 1. ‘,:; /, _._ .‘,‘, )<‘, .\‘.‘, ‘. ’ 1: .’ ,.s -,~‘a; ’ , ‘- ‘.’ :,: : .,;:<, .;.. ,. :.‘-,t .,,._,’ .,: ,‘..

<( - :., ,‘. .’ , . ;: .“, ; .“‘$.. ,.,.’ .* “..::; :.,. . . ‘, ‘,’ , -. ;. ‘. * I
.1.‘.  i t .,,<. 1’ .~ ;.i. ,.f,.‘;’ .,;: ’ jr ,, ,. ‘:’ , ‘.’

I. ._ ,,,Ir ;‘,, < ., ,. .;’ ! :..‘. < ,‘, ‘. *.l ‘, ,. /’ * “,., I ., ,’ \:,;.. J> .’ ’ ‘>> ‘._i<.’ ,, _,‘.< I < ‘-,.’ j’,., ‘.I : :a. ,; <’ /:,* ., .‘, .,; y,,‘. .,,.: ..’ ,;,. .,; ..,.. ‘.. . .. ,. -’ ./ ).‘. ., <.,
,‘,‘. ._.‘. . . :

,; I. ,‘.* ; ;..‘. ,.i ., ..,: ., .‘i’,,,’ : ..: ,, .,“.: *-..< .‘,. , 8’ ,s. ,. :’ :’ ,, “, .’ :I.,‘, .‘:...: ,. ,‘I, _‘V. ” , ‘(,.: <,(.,,‘1 f, _.,,  ” ‘I .:;’ I:. ., ‘;:,x * ,; .,’ “” .I .’> ‘. ,“ . 7‘>_ ‘/ .:.’ (, ,, .; ,,; . . . . .: . ,,‘~.  :; 1 ./ ‘. :.,’ _,:1’ ,‘,‘. ,:~. I.,,‘; .:;,s i ,, ‘, . ,‘: :. ,, ,: /. : , I’
, j.._,. ‘,*:,,;: I. ,..::: ‘:) ‘,

.,, ”‘I. : ,,,, ‘.., . ‘9‘..: ” :’ ,.,.i...’ r .;. ., ,.,- : ‘., -.,< -;...‘_ ., ‘(,.,.:,. ,,..” ” ;,,” ” ’.’ i * . . . ., , > ..>,,I. , : ..: :.i.:’ . ’ r .:, ;- 1. ‘.’ I .c,; ;; ‘_ ., .’ . .~. ‘<, ..,:., ‘, . ‘. ,’ ‘,,, ,I ,_, 5 ,. : :..’ ,a ,, > 1’._ ., I ,., ;..,  ‘, ., 1
;;, .: ),’ -‘.-i ,..,:  ,,,. .~‘,: : .  .-1.‘. .,’ ‘< . :.:.,)’ ; . ‘.,...x1 <’ ys. :. ,.’:i, ‘, <.,,, ,,; ‘,.’ >’.> ) ., ;,. (, .;, /’ :. ‘,,. ..,. ‘.’ ‘.. ,:, ,: ‘. < I,<.sl; , .,’ ‘I ..’ .~ ,:!,,’ : 1 ,‘,1 ‘,.! ‘/< ,,. ,, : .I,’ ., I / .,, -< . . ,,$ I... ..< ,..” ,, ”,.I. LI : ; : .” .:;; .‘. .: ,’‘, ,I I<< ., . ” <’>’ 1 ‘<.:. , .,‘, .,.‘, ._” ‘, : ,, ,I ;.:. ,’- ,.“( .I.‘/ ,.‘,“’ /< .;:, ; ,;,;., ,, . ,‘.,. .: “.. .f’ : :: : I ,I .,‘i _. ;._#“. / .,

.”! I ( _ :‘.; ; ,.. ,.
.:.. _. ’:...< -: , ’ ‘, .:‘.< “:. . . ., L ‘. ; ‘,;:~ .‘.. ‘. ,, , 3 : “.~ ,”\ ,, ,.“,,._ I. .. .< : ;:: .,‘,, _ ,I *,. ‘, ’ .,:’ ‘, / ‘,::: 1,. . .;. j’. I’ 1 ; ‘i <...‘i’,,.>  *,:‘< 7‘. / :‘. 1 ,’: ,..,. ,i : ‘I ’ . 1. . I 8:. .:a,;; ; ., ”: , ‘,. . <, li : 1, *‘.<s  I .’ .j .; ‘,*!,..  .; ‘S. !.” ‘, . _.. : .’ + ‘., . . ,: .‘,::s :. ,. ,, ’ .,;i.. I e’ <, ‘.F :.; ; - 1’ ,, ,. ~ ,, /i: ’ :. ,,, . ., ‘.._ . ..;> ./* ., ‘1
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-.-e--e -.*.
. ,-;  -+ .< :’ <,., j/i  _,.; < ‘r_  .” ,*/_‘Y‘. F, _F. ‘<‘);,-. 1.’ ,,,‘. :. . . , , <, . , ri. ; ,,;‘.,, ,,;,.?. i,,‘,  f;:::.,:;‘,:‘~’  .,,),::-;*”:,: :;: ,,> 8. . , ZfJUZ~OO+ ,:,:i,;::  :‘Z84COOO$;: ,: I:;i Z84COO-O,8  .,; :,‘. : Z84CQH 0 .‘: ,, :..?. *;
Nombcr Symbol. General Parameter ‘;“: ,’ “‘i, ‘:;‘: :;,,;,;’ 8 Min-~,‘:::’ Vox ‘:‘b, Min ,“:.,‘Y  Max” y” Min ,“i’ Max ?:,, Min ‘1’ , Max :.

30 ’ $ TdCf(WRf) ‘.Glock 1 to CR 4 D&y

31 ,TwWR  s- m Pulse Width “8’ .,
‘, b .,:’ ,:’ )” ‘ca. -,’ ’ : Xi.. ‘. 80 ,,

‘“I 220’ [.: :
/ ” I ; ‘. ’ ,, 70’,:.’ ,,‘,.: ”

, ,‘.. 1 3 5 ’  :
‘, 6. : ;.;,‘. ;:, .;; 55-.,’ .; -

,. lO()$ . ,’ ‘. ; j5’ ‘,

3 2  TdCf(WRr) Glock 4 to “m 1. Dolay  ., I ,:. 80
Data Stable priqr to wn!  .’ ,. -10’ .” ’ ” :, -551 : .,,

70 ’ .. 7.‘. . 60 ) ”,55 ,’
3 3  : TdD(WRf)lO -$5*
34 ,.’ TdCr(WRf) Glock  t to WR  4 Delay ” .’ .’ ’

:O’
55 <6 5 ‘ 6 0 5 0  .‘.

. . . . :’ ./ 8, .  . , >’ I

3 5  TdWKr(D) Data Stahle  from WK  t ’ Go* 30* 15’ 12.
36 TdCf(HALT) Glock  1 to m 7 or 1 ‘. ,, ‘. 309. r .,, 260 *. 2 2 5
3 7  :TwNMI : NMI Pulse Width ,:, c .*, ,. ; 80 ;i’ :. .“. !,: ;1()

90 ’ : ‘,
60  ._ GO /‘..I!

38.‘ TsßUSREQ(Cr) BUSREQ  Setup Time to.,Clockt 50 ,. 50 , 40. 3 0 ,
3 9  ThßUSREQ(Cr)  BUSREQ  H o l d  ;Time  after Clockt ’ 10 ’ 10’ :. *,?

,.i .1 : z ,.,,.., ” i ‘...
10’ , :;..,.:. ‘.., ,,:,  “ I:,, . ?O :

.; ..; ’ _’
- -~---

40 TdCr(BUSACKf) Glock  t to BUSACK 4 Delay --“./ ‘I”“‘*<. ?: IOO,,. : ., >, ,,::. 90 .s.,- i- - - 8 0
41 ‘TdCf(ßUSACKr) Glock  -1 to BUSACK t Delay .‘l ,,‘I, 1 <I ,: ;:?. ,100

..,;  : 75 ‘,:‘,: *
’ g() ; 80 .‘% .. ;.‘.” ,’ 75 : :, ,”

.42  TdCr(Dz) T : Glock  t to Data Float Delay :) :‘,’ ;, :;, , , : 90 .(_ , i* .‘80 *,; “- 70 .~ .’ :‘, 65‘ ‘.

43 .+ TdCr( CTz) = Cl& t to Control  Outputs  .: :~,~~.,;-,  \ . .7. P’;....  80 s ,-,v I ._ , li ‘B !o’ .s (jo :_ , .<. : 60 ,. : II
,. -_- c_ * “. :.. :..‘!. Float Delay(MREQ,  IORQ, ’ ‘, . :. .,i ,. ._. .j . . .: r’ 1’. ,_

-_ ,Xi.
m,;and  WR)  ’ ’ ‘I’ ‘,y; i’... ,:,,’ ,,ll’,. ,,, ,,: .,

_
I. _ ? ,.1

44 ,TdCr(Az)  . ., Glock  t ti’ A d d r e s s  ,Float  D e l a y  9 ‘; ”
‘, ,;, :..,, ...( I,,‘~ ~.. ., .,,- !,

90.. ‘, ‘,_ 1%”z ; ;, 8 0
.--: ,. :aj,,: I ,‘J.” ,~>  zI .,, ‘,: *;

65. ., _ *.70. 1,
, .I /.. ,, .,

4 5  TdCTr(A) t , m t., and 80*  .,. % : (; 35’ I . 2q*
WR  t to Addrass Hold Time “.: ‘. ‘. ‘” t -.,, ’ :’ .‘:. ‘,, ,, ‘, ..

32*  ,,.
*:’ !‘.

- -
46 ” T s R E S E T ( C r )  RESET  to Glock  t S o t u p  Time: 60 ” ‘:” ,60,; ,:,,, ,, 45

>I ‘,

47. ThRESET(Cr)
- -
RESET to Glock  t Hold Time ;! :, 10

40.  ,,‘,*i
‘i,.,a,’ 10

80 -:’ ! >.,,-, ,‘,
10 10

4 8  TslNTf(Cr) ~~ ! 10 Glock t Sotup Time ‘,i ‘,< 1: 7O,,’ :, i ‘. : ;-, ‘: 55 ,. -50 :::

49 .;: ThlNTr(Cr)  . fii”‘-to”Clock  t H o l d  T i m e  ‘::‘::- ‘10 ‘,;;lj:‘. ,:I’,,:, s, .,,,,
‘1o ‘8.1 ” .: ,; 1o’

.‘,‘,*:i .j ,,(, :
‘. ,~ ‘,‘I’ ,(-j ‘- ;,;, ,~, .,:,,‘ ‘,,

\.’ <. ,,.

5 0  TdMlf(IORQf)
51

m 4 to  IORQ 1’ Delay I, .: ,,Ir :_ ” ‘:.St>,z,  .:+;;,“. ’ 365’ 1. ” ., :.270* : : 222’ . ’ :...s- ..
TdCf(lORQf)  Glock  1 ~0 IORQ 1. D e l a y .  I .., ..-.+..:.,,,,  i ii:‘,“lI:,: 8 5 ”  .,,,, ‘1:’ ,I,:,, : ,  7 0  .  ,:L.‘,I :

9’.

52 *,‘. TdCf(  IORQr) Glock  t to IORQ t Delay ““:‘.: :‘::: .’ I .,‘:. ., r:85,
53 ‘:::,TdCf  (D) ”

,. : 70 .,
,.Ei,, >,,,J.,,:  -1 ,r,i g ,, ,,. ,,

Glock +,,to  Data Valid &zlay..; ],, ,. ,::“:’ ‘. ,I*:’ ,150 “;’ ‘. .. ” 130’.  ‘- 115 t ” ’ 11.0;‘~‘~’

l For clock periods other than the minimums shqwn. calculate Farq!r,neters using Ihe folfowing table. ,$4culated  values above ‘,
1’

i ’ .’
assumed TrC = TfC = 20 ns. . . . . ::;,,z ,.“, ,:,:. ,, :, I...’ /’ , .’ ;..

tllnits in nanoseconds (ns). ‘. ‘,. ’ :‘ ,;, z’.. f ‘,:.., .,, : ‘, , ‘, ’ * ‘. ’ ’ ,,, ’, ,

F?lYfNOTES T O  A C  CHARACTERISTICZf :’ b*,; .‘:‘ ‘.‘:;.;.y.. :‘i:. _ 1’* ; ‘,,. ; 1. ‘) :
- -

Numbcr Symbol General Parameb3r ’ ze4cooo4  :’ Z84COOOG ’ Z84COOO8 Z84COOlO  ,:

1 TcC TwCh  $ TwCI  + TrC + TfC,‘,;... <,
1.. .’

-. 1 : ., ,:,
I 7 TdA(MREQf) TwCh  + TfC ,’ .:,;‘. :: -65, .,:; ‘,, ,-so.‘, - 4 5  ‘. -45.  ;:c ;.

. .
1 0 : TwMREQh TwCh  ;+ ,TfC _ ~.:.  ‘. :,‘. -20 ‘,: : .,_ ;;; , -20 ., . .-20 (

: 11;.-L’J ’ TwMREQI  ’ .TcC ,, ;, < ‘. : .:; -30 ! ‘. j ’
TdA(IORQf) TcC ’ : , : ‘;, .I’.,. -70 ,’ 1’

; ,. ,, -25 ,’ . : ,: -25 b , ’

-. 2 6 - 5 5 -50 ‘. -50 “,-,
i

29 TdD(WRf) p TcC.-  .;., ; ’ .’ )I,: : ” ‘-170 7140 j. . . 1120 ,450

../. .I.  . 31 TwWR TcC .‘.s_::: .‘:’ ,: ,.:‘,;, ,.:,.~‘.;.~-30 1; -30 . : -25 ..,. -25 ;,,: :.,
33 T d D ( W R f )

.., .‘-140  ;. -120”.  1. ‘,;60. ,<
35 .!

TwCI  + TrC ‘-_ ;., ‘; : ~:‘~‘~;.~:‘~~:.-140
.,
,1 ’ 45.

T d W R r ( D )  TwCI  ,+ TrC’ ,‘, ~..t,::: ,;‘, ,,;, ., *‘1 - 7 0 ’
,,:,,:. :,

- 5 0 i -40+i ., 1L
.’ TdCTr(A) -45 ‘-‘. I -30 ,“Y 8i

.‘. 50.
TwCI+TrC  .‘. : ,‘:r,-50 ,.‘.:;-i ._,

TdMlf(lORQf)  2TcC  + TwCh  + TfC .. ::‘: ,: -65 : 3 .-45 .’ , ” ‘30 ;

AC Test Condilions: VIH = 2.0 V ” VOH = 1.5 V :‘, .;] VIHC = Vcc -0.6 V FLOAT = 10.5 V .,
1 > vIL = 0.8~ 1_ VILC $.45v, .: ._< J, ._:<. ,,,‘ ( , y (

.,.‘. ; .< y-y r.! *5 v 2. '. * "< ; :g ,,, .:-.” . 7’ , > ,‘, :‘*. ‘. .I ‘. .< “, /



DC CHARACTERISTICS  (z84oo/NMOS -280 CPU)
All parameters.are  testcd unless diherwisc noted.

Symbol
- -

“ILC

“IHC

“IL

“IH

“OL

“OH

kc

1Ll

‘LO

Parameter ’

Glock Input Low Voltage

Glock Input High Voitage

Irpul low Voltage

Input High Voltage

Output Low Voltage

Output High Voltage

Power Supply Current

Input Leakage Current

3-Stak Output Leakage Currenl in Float

. Min Max Unit Test Conditlon . .
----_--~

-0.3 0.45 V

vcc  - .ci vcc -c .3 V

-0.3 0.8 V

2.0’ “cc V

0.4 V 10~ = 2.0 mA

2.4’ V IOH = - 250 FA

200 mA Note 3

IO PA “IN = 0 to “CC

- 1 0 lO* JA “OUT = 0.4 to “CC

1. For mlllary grade pnris. rcfcr  to the 280 Mllilary Electncal Speclllcalion.
2 A15.Ao, D7.Do. /8qm. Im. m. and%%%
3. Mcasurcmenls madc with outpuis floating.

CAPACITANCE
Guarantced  by design and characterization.

Symbol

CCLOCK

GIN

Parameter
- - - -

Glock  Capatiltance

Input Capacitancc

Min Max Unit
-

35 p l ”

5 P f

COUT Output Capacitancc 15 P f

NOTES:
Tn = 25%. 1 = 1 MHz.
Unmeasured pins returned 10 ground.

2 2



-----_---------

AC CHARACTERISTICS+  (Z8400/NMOS 280 CPU)

zotJ4ooo4 20l340006 ZO840008
Number Symbol P a r a m e t e r Min Max Min Max Min Max

~-~-
1 TcC Glock Cycle Time 250" IG?" 125"
2 TwCh Glock Pulse Width (High) 110 2000 65 2000 55 . 2000
3 TwCI .Clock Pulse Widlh (Low) 110 2000 G5 2000 55 2000 .'
4 TfC Glock Fall Time 30 20 10
5 TC Glock Rise Timt 30 20 10
G TdCr(A) Glock  t to Addrcss Valid Delay 110 I 90 80

-_-.- p_------^ -
7 TdA(MREQ1) Address Valid to MREQ 4 Dclay 65' 35* 20'!

8 TdCf(MREQf) Glock 4 to MREQ 1 @lay 85 70 60
9 TdCr(MREQr) Ciock t to MREQ t Dclay 85 70 60

10 TwMREQh MREQ Pulse Width (High) 110”1~ Gs’tl- 45'it
11 TwMREQI MREQ Pulse Width (Low) 220*:t 135*+- 100*1+

12 TdCf(MREQr) Glock 4 to MREQ t Dclay 85 70 60

13 TdCf(RDf) Glock 4 10 m J Dclay 35 80 70
J4 TdCr(RDr) Glock  t 10 RD t Dclay 85 70 60
15 TsD(Cr) Data Sctup Timt to Glock  t .- 35 30 30j
16 ThD(RDr) Data Hold Timt to 66 t 0 0 0

- -
17 TsWAlT(Cf) WAIT Sctup Timt to Ctock  4 70 60 50
18 ThWAIT(Cf) WAIT Hold Timt aller Glock J 0 0 0

~_~_llll-c.-l.--- .ll___l--.----------
. 19 TdCr(M 1 f) Glock  t tom J Delay 100 80 '70

20 TdCr(M 1 r) Cjock  t toMi t Delay 100 80 70
21 TdCr(RFSHf) Glock t to RFSH 4 Delay 130 1 .lO 95

- -
22 TdCr(RFSHr) Glock t to RFSH t Delay 120 100 85
23 TdCf(RDr) Glock  4 to m t Delay P’hl 70 GO

.24 TdCr(RDl) Glock  t to m 4 Dclay 85 70 60

25 TsD(Cf) Data Setup  to Glock  J during M2, M3, 50 40 3cI
_ l-s. M4, or M5 Cycles

26 TdA(IORQf) Addrcss Stablc Prior to IORQ  4 180" 1 1 0 ” 75'
27 TdCr(lORQf), Glock  t Io IORQ  4 Dclay 75 65 55
20 TdCf(IORQr) Glock  4 to E t Dclay. 85 70 60

?9 TdD(WRI) Data Stahle Prior  to WR 4 80" 25* t-13
30 TdCf(WRf) Glock  J tom-1  Dclay 80 70 60

WR Pulse Width31 TwWR 220' 135* 100’
- -

32 TdCf(WRr) Glock  J to m t Dclay ao. 70 60
33 TdD(WRf) Data Stahle Prior  to WR  4 - 1 0 ’ -55* 55"
34 TdCr(WRf) Glock  t tom 4 Delay 65 GO 55

3 5 TdWRr(D) Data Stablc fromm  t 60* 30' 15"
36 TdCI(HALT) ClockJtoctorJ 300 260 225
37 TwNMI NMI Pulse Width. 80 70 60'
38 TsUUSREQ(Cr) -6 Sctup Timt to Glock t 50 50 - 40

l For clock periodS olher than [he minimumS down, calculalc parameters using Ihc lablc On Ihc loliowing Page. ~dXJlak~ WkJCS  above
assumcd TrC = TIC = 20 ns.

1 Units  in nanoseconds (ns).

a_For loadlng 150 pt, Decroase wkflh by 10 ns for oach addiiional50  pf.

->
23



AC CHARACTERISTICSt  (Z8400/NMOS 280 CPIJ; Continucd)

.
i

20840004 z0840006 20840008

Number Symbol Parameter Min Max Min MUX Min Max
- - - - - _--w

3 9  ThBUSREQ(Cr) BUSREQ Hold Time after Glock t 0 0 0
4 0  TdCr(Bt%ACI<I) Glock t to BUSACK -I- Delay 100 90 80
4 1  TclCI(BUSACl<r) Glock 1 to BUSACK t Dclay 100 90 80
42 T d C r ( D z ) Glock t to Data F!oat Dclay 90 80 ‘. 70

43 T d C r ( C T z ) Glock  t to Control Outputs Float Dclay 80 70 60
(a, s, @, and WR)

4 4  TdCr(Az) Glock  t to Adclress Float Dclay 90 80 70

45 TdCTr(A) MREQ t, mt, HD t, and %& t to 80’ 35* 20*
Address Hold Timt

46 TsRESET(Cr ) RESET  to Glock  t Setup Timt GO GO 45

47 ThRESET(Cr) RE= to Glock  t Hold Time 0 0 0
48 TslNTf(Cr) m Io’Clock  t Sctup Time 00 70 55

49 ThlNTr(Cr) INT to Glock  f Hold Timt 0 r, 0 .o
50 TdM 1 I(IORQI) G 1 to IORQ J Delay 5G5  * 365’ 270’
51 TdCl(lORQf) Glock  4 to IORQ  J Dclay 85 70 GO
52 TdCf(IORQr) Glock  t IORQ  t Dclay 85 70 60
53 TdCI(D) Glock  3 to Data Valid Delay 150 130 115

‘For clock periods olher than lhe minimums  shown, cakuhk paramdcrs  using Ihc ~OtiOWiIlg  klbk?.  Cahhkd  V;IhS abOVC

x.sumecl  TrC  = TfC = 20 ns.
-1Unils in nanoseconds (ns).
-~~

FOOTNOYES YO AC CHARACYERISYICS

Number Symbol General Parameter 20840004 zoo4oooG 20tI40008

1 TcC TwCh + TwCI  + TrC + TfC

7 TdA(MREQf) TwCh + TfC - 65 - 5 0 - 4 5
10 TwMREQh TwCh + TfC - 20 - 2 0 - 2 0
11 ‘TwMREQI TcC - 30 - 3 0 - 2 5
26 TdA(lORQf) TcC - 70 - 5 5 - 5 0
29 TdD(WRf) TcC - 170 - 1 4 0 -120

31 TwWR TcC - 30 - 3 0 - 2 5.
33 TdD(WRf) TwCI + TrC - 140 -140 -120
35 TdWRr(D) TwCI -I TiC - 70 - 5 5 - 5 0
45 TdCTr(A) TwCI -t liC - 50 - 5 0 - 4 5 ’
50 TdMl  f(lORQf) 2TcC -t- TwCh + TfC - 65 - 5 0 - 4 5

-__-__~ ~----
AC Test Condilions:
. VI” = 2.ov VO,, = 1.5 i/

V,L = o.ov VOL = 1.5v
VI,-,c = vcc -0.GV FLOAT = kO.5V
VILC = o./lfiv

24


