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Product Specification

Z84001Z84COO NMOs/CMOS
Z8(JID CPU
Central Processing Unit

FEATURES

The extensive Instruction set contains 158 Instructions,
IncIucIng the 8080A h*udion set as a Uset.

• NMOSversion fO( lowcost high pertornalcesolutions.
CMOS version for high pertormanoe low power de­
signs.

• NMOS l084()()()4 - .. MHz. Z084OOO6 - 6.17 MHz.
Z084OOO8 • 8 MHz.

• CMOS Z84C0006 - DC \06.17 MHz. Z84C008 - DC \0
8 MHz. Z84COO10 - DC to 10 MHz. Z84COO20 - DC ­
20 MHz

• 6 MHz \W8ion C3\ be operaIed at 6.1.... MHz dock.

• The Z80 mia'opI:ocessof n assodaIed famIy of
peripherals C3'I be InIed by a vectored intemIpt sys­
tem. ThIssystemcal bedaisy-dlained toallowIr11>Iem­
entation of a priority Intenupt scheme.

• Duplicate set of both general-purpose and flag registers.

• Two sixteen-bit index registers.

• Three modes of maskable interrupts:
Mode 0-8080A similar:
Mode 1-Non-Z80 environment, location 38H;
Mode 2-Z80 family peripherals, vectored interrupts.

• On-chip dynamic memory refresh counter.
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GENERAL DESCRIPTION

The CPUs are fourth-generation enhanced microproc­
essors with exceptional computational power. They offer
higher system throughput and more efficient memory
utilization than comparable second- and third-generation
microprocessors. The internal registers contain 208 bits of
read/write memory that are accessible to the programmer.
These registers include two sets of six general-purpose
registers which may be used individually as either a-bit
registers or as 16-bit register pairs. In addition, there are two
sets of accumulator and flag registers. A group of
"Exchange" instructions makes either set of main or
ahernate registers accessible to the programmer. The
alternate set allows operation in foreground-background
mode or it may be reserved fOf very fast interrupt response.

II " 20 21 II U 2. 2S 21 17 21

Figure 2b. 44-Pin Chip Carrier Pin
Assignments

The CPU also contains a Stack Pointer, Program Counter,
two index registers, a Refresh register (counter). and an
Interrupt register. The CPU is easy to incorpo~te into a
system since it requires only a single + SV power $aurce. All
output signals are fully decoded and timed '0 control
standard memory or peripheral circuits: the CPU is
supported by an extensive family of peripheral oontrollers.
The internal block diagram (Figure 3) shows tt'e primary
functions of the processOfS. Subsequent text pro des more
deta~ on the I/O controller fam~y. registers, instr~ion set,
interrupts and daisy chaining, and CPU timing.
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FIgu.. 3. ZIOC CPU Block Dltlgr8m
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CPU REGISTERS

FlQure 4 shows three groups of registers within the CPU.
The first group consists of duptlCate sets of a-bit registers: a
principal set and an alternate set (designated by , (prime),
e.g., A']. Both sets consist of the Ac:cumulatOf register, the
Flag register, and six general·purpose registers. Transfer of
data between these duplicate sets of registers is
accomplished by use of "Exchange" instructions. The
result IS faster response to Interrupts and easy, eNicient
implementahon of such versatile programming techniques

.......OIIT•••IT

as background-foreground data processing. The second
set of registers consists of six registers with assigned
functions. These are the I (Interrupt register), the R (Refresh
register), the IX and IV (Index registers), the SP (Stack
Pointer), and the PC (Program Counter). The third group
consists of two interrupt status "i~f1ops, plus an additional
pair of flip-flops which assists in identifying the interrupt
mode at any particular time. Table 1 provides further
infOfmahon on these registers.

A ACCUIiULATOlI F FLAG .EGISlE" A' ACCUIiULATOlI f' fLAG "EGISTE"

I GOlfIlAL ~IU'OSE C GENEIIAL I'UIU'OSE I' GENEIIAL ~,,~ C' G£NEIIAL ~,,~

0 GENEIlAL ""IU'OSE f G£NEIIAL I'UIl1'OSE 0' GENEIIAL """l'OSf E' G£NEIIAL """~

H GENfllAL PU"'OSf L GENfllAL ""DOSE H' GENfllAL """POSE L' GENfllAL """POSE

••--- • Ins ---••

.....__-------1.IIT5-------_. 'NlEIIIIIUPT FLIP·HOI'S STATUS

o 0 INTERIIUPT MODE 0
o 1 NOT USED
I 0 INTEllllluPT IIOOE ,
I 'INTEllIlUPT IIOOE 2

Il 'NOll .(GlSTE"

IT IHOU .fGISTE"

SP STACK POlHn.

PC P"OG1IA1l COUNTtIll

, INTEMUPT Y£CTOIII I III II£IIOIIIY IlEflllf5t4

..._--. IIT5 ---••

o • IHTEII"UPTS DlUILED

I • INTtlllllUPTS EHAILEO

'NTEII"UPT IIOOf. FlIP·fLOPS

1IIf. _.

STORES IFf1

DUlliNG Hili

SEIWICE

Flgu,. •.CPU~

INTERRUPTS: GENERAL OPERATION

The CPU accepts two interrupt input signals: NMI and INT.
The NMi is a non·maskable interrupt and has the hlQhest
priority. iNT is a lower priority interrupt and it reqUires thai
interrupts be enabled in software in order to operate. INT
can be connected to multiple peripheral devices in a
wired-OR configuration.

The Z80 has a single response mode for interrupt service
on the non-maskabIe inteRupt The maskabIe intenupt.
Rf. has three programmable response modes avaIabIe.
These..:

• Mode 0 - similar to the 8080 microprocessor.

• Mode 1 - Peripheral Interrupt servICe. fOf use with
oon·8080/Z80 systems.
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• Mode 2 - a vectored int...,.. scheme. usually daisy­
chained. for use with the Z80 F.mty and compatl>le
peripheral devices.

The CPU services interrupts by sampling the NMI and INT
signals at the rising edge of the last clock of an instruction.
Further interrupt service processing depends upon the type
of interrupt that was detected. Details on interrupt
responses are shown in the CPU Timing Sechon.

Non·Mukable Interrupt (NMI). The nonmaskable
interrupt cannot be disabled by program control and
therefore will be accepted at all times by the CPU, NMI is
usually reserved for serVICing only the highest priOfity type
interrupts. such as that for orderly shutdown after power
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Z80

T.bIe 1. ZIOC CPU Regia""

Register Size (BIta) Rem.rka

A,A' .Accumulator e Stores an operand or the results 01 an operation.

F. F' Flags e See Instruction Set.

S. S' General Purpose e Can be used separately or as a 16·bit register wllh C.

C.C' General Purpose e Can be used separately or as a 16·bit register with C

0,0' General Purpose e Can be used separately or as a 16·bit register Wlth

E, E' General Purpose 8 Can be used separately or as a 16·bit register with E

H,H' General Purpose 8 Can be used separately or as a 16·bit register with L.

L, L' General Purpose e Can be used separately or as a 16-bil register with L.

Note: The (S,C). (O.E), and (H,L) sets are combined as follows'
S- High byte C - Low byte
o -High byte E - Lowbyle

H - High byle L- Lowbyle

Interrupt Register 8 Stores upper eight bits of memory address for vectored interrupt

processing.

R Refresh Register e Provides user-transparent dynamic memory efresh. Automa lCally

Incremented and placed on the address bus during each

instruction fetch cycle,

IX Index Register 16 Used lor indexed addressing,

IY Index Register 16 Used for indexed addressing

SP Stack POinter 16 Holds address of the top of the stack, See Push or Pop in instruction

sel.

PC Program Counter 16 Holds address 01 next instruction.

IFF,-IFF2 Interrupt Enable Flip-Flops Set or reset to indicate inleHupl status (see Figure 4).

IMFa-IMFb Interrupt Mode Flip-Flops Reflect Interrupt mode (see Figure 4).

failure has been detected. After recognition of the NMI
signal (providing BUSREQ is not active). the CPU jumps to
restart location 0066H. Normally, software starting at this
address contains the interrupt service routine.

Maskable Interrupt (INT). Regardless of the interrupt
mode set by the user. the CPU response to a maskable
interrupt input follows a common timing cycle. After the
interrupt has been detected by the CPU (provided that
interrupts are enabled and BUSREQ is not active) a special
interrupt processing cycle begins. This is a special fetch
(M 1) cycle in which iO!1Q becomes active rather than
MRm, as in a normal M 1 cycle. In addition, this special M 1
cycle is automalically eX1ended by two WAIT states, to allow
for the time required to acknowledge the interrupt request.

Mode 0 Interrupt Operation. This mode is similar to the
8080 microprocessor interrupt service procedures. The
interrupting device places an instruction on the data bus.
This is normally a Restart instruction, which will initiate a call

4

to the selected one of eight restart locations in page zero of
memoty. Unlike the 8080. the zao CPU responds to the
Call instruction with only one interrupt acknowledge cycle
folowed by two memofY read cycles.

Mode 1 Interrupt Operation. Mode 1 operatio is very
similar to that for the NMI. The principal diHerence is that the
Mode 1 interrupt has only one restart location, 0038H.

Mode 2 Interrupt Operation. This interrupt mode has been
designed to most effectively utilize the capabilities of the
ZBO miaoprooessOl lnf its asoociated J>8l1lheraI fanIy.The
interrupting peripheral device selects the starting address
of the Intenupt service routine. It does this by placing an 8­
bit wetor on the data bus during the interrupt acknowledge
cycle. The CPU forms a pointer using this byte as the lower
8 bits and the contents of the I register as the upper 8 bits:
This points to an entry in a table of addresses for interrupt
service routines. The CPU then jumps to the routine at that

PS017801-0602



edchss. ThIs t1exl>lity In selecting the iIMnupt service
routine 8ddIess&lows the per1lheraI device10use seveml
dfIerent types of service routines. These routines may be
located at My available location in memlll)'. Since the
lntenuptingdevicesuppliesthelow-orderbyteofthe2-byte
vedor, bit 0 (AJ must be a zero.

Interrupt Enlble/Dlsable Operation. Two flip-flops. IFF,
and IFF2• referred to in the register description. are used to
signal the CPU interrupt status. Operation of the two
flip-flops is described in Table 2. For more details, refer to
the zao CPU Technical Manual (03·0029·01) and zao
Assembly Language Programming Manual (03-0002-01).

Table 2. state of Aip-Flops

ActIon IFF1 1FF2 Comments

CPU Reset 0 0 Maskable interrupt

iNT disabled

01 instruction execution 0 0 Maskable interrupt

1m disabled

EI instruction execution Maskable interrupt
1m enabled

LO A.I instrudion execution • • IFF2 ... Parity nag

LO A.A instruclion execution • • 1FF2 ... Parity lIag
Accept '/ifF;1I 0 • Maskable interrupt

lNT disabled

AETN instruction execution IFF2 • 1FF2 ... IFF, at

completion 01 an

NMi service

routine.

INSTRUCTION SET

The microprocessor has one of the most powerful and
versa/ile instruction sets available in any a-bit micro­
processor. It includes such unique operations as a block
move for fast. efficient data transfers within memory, or
between memory and 110. It also allows operations on any
bit in any location in memory.

The following is a summary of the instruction set which
shows the assembly language mnemonic, the operation.
the flag status, and gives comments on each instruction. For
an explanation of flag notations and symbols for mnemonic
tables, see the Symbolic Notations section which follows
these tables. The zao CPU Technical Manual (03-0029-01).
the Programmer's Reference Guide (03-0012-03), and
Assembly Language Programming Manual (03-0002-01)
contain significantly more details for programming use.

The instructions are divided into the following categories:

o B·bit loads

o 16-bit loads

o Exchanges, block transfers. and searches

o 8-bit arithmetic and logic operations

o General-purpose arithmetic and CPU control

o 16-bit arithmetic operations

o Rotates and shifts
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o Bit set, reset, and test operations

o Jumps

o Calls, returns, and restarts

o Input and output operations

A variety of addressing modes are implemented to permit
efficient and fast data transfer between various registers.
memory locations, and inpulloutput devices. These
addressing modes include:

o Immediate

o Immediate extended

o Modified page zero

o Relative

o Extended

o Indexed

o Register

o Register indirect

o Implied

oBit
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8-BIT LOAD GROUP

'".ala Rep Opcode No. of No. of .. No. of T
ill_lie ow-aon • Z H PIV N C n 143 210 .... .,... CydM ...... ConIII.-...

lOu' r~r' • • X • X • • • 01 " 1 1 4 r, " Reg.
LOr,n r-n • • X • X • • • 00 , 110 2 2 7 000 B

-n- 001 C
LO r, (HL) r-(HL) • • X • X • • • 01 , 110 1 2 7 010 0
LOr, OX+d) r-OX+d) • • X • X • • • 11 011 101 DO 3 5 19 011 E

01 110 100 H
-d- 101 L

LOr,OY+d) '-(IY+d) • • X • X • • • 11 111 101 FD 3 5 19 111 A
01 110

-d-
LO(HL), , (HL)-' • • X • X • • • 01 110 1 2 7
LDOX+d), , OX+d)-r • • X • X • • • 11 011 101 DO 3 5 19

01 110
-d-

LOOY+d),' (IY+d)-r • • X • X • • • 11 111 101 FD 3 5 19
01 110

-d-
LO(HL), n (HL)-n • • X • X • • • 00 110 110 36 2 3 10

-n-
LOOX+d), n OX+d)-n • • X • X • • • 11 011 101 DO 4 5 19

00 110 110 36
-d-
-n~ .
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8-81T LOAD GROUP (Continued)

Symbolic F1ep 0pc0cM No. of No. of M No. of T
Mnemonic: Opemton S Z H PIV N C 71 143 210 Hex 8ytM Cyclea S.....~

LD(IY +d), n (IY+d)-n • • X • X • • • 11 111 101 FD 4 S 19

00 110 110 36
-d-
-n-

LDA, (BC) A-(BC) • • X • X • • • 00 001 010 OA 1 2 7

LDA, (DE) A-(DE) • • X • X • • • 00 011 010 lA 1 2 7

LDA, (nn) A-(nn) • • X • X • • • 00 111 010 3A 3 4 13
-n-

-n-

LD(BC),A (BC)-A • • X • X • • • 00 000 010 02 1 2 7

LD(DE),A (DE)-A • • X • X • • • 00 010 010 12 1 2 7
LD(nn), A (nn)-A • • X • X • • • 00 110 010 32 3 4 13

-n-
-n-

LDA,I A-I X 0 X IFF 0 • 11 101 101 ED 2 2 9

01 010 111 57
LDA,A A-R X 0 X IFF 0 • 11 101 101 ED 2 2 9

01 011 111 SF
LDI,A I-A • • X • X • • • 11 101 101 ED 2 2 9

01 000 111 47

LDA,A A-A • • X • X • • • 11 101 101 ED 2 2 9

01 001 111 4F

NOTE: IFF, the CXlIUnI or !he inlerrupl enable lIip-llop, (IFF21, is copied irmlhe PN lIeg,

16-81T LOAD GROUP

Symbolic F1ep Opcode No. of No.ofM No. ofT
Mnemonic Operation S Z H PIV N C 71 143 210 Hex ItytM CydM S..... Comlnenta

LDdd, nn del-nn • • X • X • • • 00 ddO 001 3 3 10 del Pair
-n- 00 BC

-n- 01 DE

LD IX, nn IX-nn • • X • X • • • 11 011 101 DO 4 14 10 HL

00 100 001 21 11 SP
-n-

-n-

LDIY,nn IY-nn • • X • X • • • 11 111 101 FD 4 4 14

00 100 001 21

-n-

-n-

LD HL, (nn) H -(nn+ 1) • • X • X • • • 00 101 010 2A 3 S 16

L -Inn) -n-

-n-

LD dd, (nn) ddH -(nn+ 1) • • X • X • • • 11 101 101 ED 4 6 20

ddl -Inn) 01 ddl 011
-n-
-n-

NOTE (PAIRlH, (pAJRlL ref8r to high order and low order eight bits or the rwgiIlef pejr respectilllly, e.g" 8Cl - C, AFH - A.

PS017801-0602 7



16-8IT LOAD GROUP (Continued)

Symbolic: .... Opcode No. of No.ofM No.ofT
Mnemonic 0perIdI0n 8 Z H PIV N C 7t IoU 210 ... BrtH Cyctee ...... eomm.na

LD IX, (nn) IXH- (nn+ 1) • • X • X • • • 11 011 101 DD 4 6 20
IXl -Inn) 00 101 010 2A

-n-
-n-

LD IY, (nn) IYH-(nn+ 1) • • X • X • • • 11 111 101 FD 4 6 20
IYl -Inn) 00 101 010 2A

-n-
-n-

L~(nn),HL (nn+l)-H • • X • X • • • 00 100 010 22 3 5 16
(nn)-L -n-

-n-
LD(nn), dd (nn+ 1) - ddH • • X • X • • • 11 101 101 ED 4 6 20

(nn) -ddl 01 ddO 011
-n-
-n-

LD (nn),IX (nn+ 1) -IXH • • X • X • • • 11 011 101 DO 4 6 20
(nn)-I~ 00 100 010 22

-n-
-n-

LD(nn),IY (nn+ 1) -IYH • • X • X • • • 11 111 101 FD 4 6 20
(nn) -IYl 00 100 010 22

-n-
-n-

LDSP, HL SP-HL • • X • X • • • 11 111 001 Fe 1 1 6
LD SP, IX SP-IX • • X • X • • • 11 011 101 00 2 2 10

11 111 001 F9
LDSP, IY SP-IY • • X • X • • • 11 111 101 FD 2 2 10

11 111 001 F9 99 Pair

PUSHqq (SP-2)-qql • • X • X • • • 11 qqO 101 3 11 00 Be

(SP- 1) - qqH 01 DE

SP-SP -2 10 HL

PUSH IX (SP-2)-I~ • • X • X • • • 11 011 101 DO 2 15 11 AF

(SP-l) -1l4i 11 100 101 E5

SP-SP -2
PUSHIY (SP-2) -IYl • • X • X • • • 11 111 101 FD 2 15

(SP-l) -IYH 11 100 101 E5

SP-SP -2
POPqq qqH-(sp+l) • • X • X • • • 11 qqO 001 3 10

qqL -(SP)

SP-SP +2
POP IX 1l4i -(SP+ 1) • • X • X • • • 11 011 101 DO 2 14

I~ -(SP) 11 100 001 El

SP-SP +2
POPIY IYH-(SP+ 1) • • X • X • • • 11 111 101 FD 2 14

IYl -(SP) 11 100 001 El

SP-SP +2

NOTE: (PAJfflH, (PAlR\ ... to high ordef and low ordef eigIIt billI d the reoo- peir r1lIP8Cli'olllly, •.g.. I!CL • C. AFH • A.
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EXCHANGE,BUOCKTRANSFER,BUOCKSEARCHGROUPS

8ymbo11c Flap Opcode No. or No. or M No. or T
M_lIe 0penIt1on 8 Z H PIV N C 7t 143 210 Ha ItyIiM CycM 8t8tM Comments

EX DE. HL DE-HL 0 0 X 0 X 0 0 0 11 101 011 EB 4

EXAF,AF' AF-AF' 0 0 X 0 X 0 0 0 00 001 000 08 4
EXX BC-BC' 0 • X 0 X 0 0 • 11 011 001 D9 4 RegIster bank

DE-DE' and auxiliary
HL-HL' register bank

elCChange
EX (SP). HL H-(SP+l) 0 0 X 0 X 0 • 0 11 100 011 E3 5 19

L -(SP)
EX (SP).IX IXti-(sp+l) 0 0 X 0 X 0 0 0 11 011 101 DO 2 6 23

I~ -(SP) 11 100 011 E3
EX(sp),IY IYH -(sp+l) 0 0 X • X • 0 0 11 111 101 FD 2 6 23

IYL -(Sp) 11 100 011 E3

CD
LOt (DE) - (HL) 0 0 X 0 X • 0 0 11 101 101 ED 2 16 Load (HL) into

DE-DE+l 10 100 000 AO (DE), increment

HL-HL+l the pointers and
BC-BC-l decrement the

byl.e countef

~ (8C)
LDIR (DE) -(HL) 0 0 X 0 X 0 0 0 11 101 101 ED 2 5 21 IlBCpO

DE-DE+l 10 110 000 BO 2 4 16 IIBC·O

HL - HL+ 1
BC-BC-l

Repeet until

BC·O

CD
lDD (DE) -(HL) 0 0 X 0 X • 0 0 11 101 101 ED 2 16

DE-DE-l 10 101 000 All
HL - HL-l
BC-BC-l

®
lDDA (DE) -(HL) 0 0 X 0 X 0 0 0 11 101 101 ED 2 5 21 IlBC .. O

DE-DE-l 10 111 000 B8 2 4 16 IlBC-O

HL-HL-l

BC-BC-l

Repeat until

BC·O

® CD
CPI A - (HL) • • X X • 1 0 11 101 101 ED 2 16

HL-HL+l 10 100 001 Al

BC-BC-l

NOTE: <D PN flag is 0 ~ the .... 01 Be -1 - 0, olherwise PN - ,.
~ PN flag is 0 orVy .. compIeIion 01 instruction.

C!l Z flag is U A - HL , 0lherwiM Z - O.

PS017801-0602 9



EXCHANGE, BLOCK TRANSFER, BLOCK SEARCH GROUPS (Continued)

Symbolic FIege Opc:ode No. of No. of II No. of T
llnemonlc Opentlon S Z H PNN C 78 543 210 Hex Iyt.. CycIH S1MM Comments

@ CD
CPIR A - (HL) I I X I X I 1 • 11 101 101 ED 2 5 21 IfBC"Oand

A" (HL)
HL-HL+l 10 110 001 Bl 2 4 16 IfBC -Oor

BC-BC-l A- (HL)

Repeat until

A • (HL) or

BC - 0

@ CD
CPO A - (HL) I I X X I 1 • 11 101 101 ED 2 4 16

HL-HL-l 10 101 001 A9
BC-BC-l

® <D
CPDR A - (HL) I I X X I 1 • 11 101 101 ED 2 5 21 IfBC"Oand

A .. (HL)

HL -HL-l 10 111 001 B9 2 4 16 IfBC-OOl

BC-BC-l A • (HL)

Repeat until

A • (HL)or

BC - 0

NOTE: <D PN IIag is 0 ~ tile result of Be - 1 - 0, 0Iherwise PN - 1,
~ PN illig is 0 My 81 compIeIlon of instrudion,
CP Z flag is U'" - (HL). oct>erwiM Z - o.

8-BIT ARITHMETIC AND LOGICAL GROUP

Symbolic FIege Opcode No. of No. of II No. ofT
Ill_lie 0pemI0n 8 Z H PNN C 78 543 210 Hex 8ytee CycIH 8tMM ComlMnts

ADDA.' A-A., X X V 0 10 (@] , 1 1 4 Reg.

ADDA,n A-A+n X X V 0 11 (OOOJ 110 2 2 7 000 B

-n- 001 C

010 0

ADD A. (HL) A - A+(HL) X X V 0 10 (@] 110 1 2 7 011 E

ADD A. (IX + c1) A-A + (IX + c1) X X V 0 11 011 101 DO 3 5 19 100 H

10 10001 110 101 L

-d- III A

ADD A. (IY + c1) A-A + (IY + c1) I I X I X V 0 I 11 111 101 FD 3 5 19

10 [@) 110

-d-

ADCA,s A-A+s+CY I X I X V 0 I 10011 sisanyol r, n,

SUBs A-A-s I X I X V 1 I 10101 (HL). OX + d).

SBCA.s A-A-s-CY I X I X V 1 I lQill OY + c1) as

ANDs A-A>s I X 1 X P 0 0 11001 shovm for ADD

ORs A-A>s I X 0 X P 0 0 WQ] inslruction The

XORs A-Aes I X 0 X P 0 0 l1QD indica1ed bits

CPs A-s I X I X V 1 I [ill] replace the

10001 in the

ADD 881 abolit'.
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8-BIT ARITHMETIC AND LOGICAL GROUP (Conlinued)

Symbolic FI8p Opc:ode 110. of No. of II No. of T
Mnemonic 0pemI0n S Z H PlY N C 71 143 210 Hex 8ytM Cydn 8181M eomm.nt5

INCr r - f+ 1 X • X V 0 • 00 r 11001 4

INC (HL) (HL) ....

(Hl) + 1 X X V 0 • 00 110 11001 1 3 11
INC (IX + d) . (IX+d) .... X X V 0 • 11 01 I 101 DD 3 6 23

(IX+d)+ 1 00 110 11001

.... d-
INC(IY +d) (IY+d) .... • • X • X V 0 • 11 111 101 FD 3 6 23

(IY+d)+ 1 00 11011001

.... d-
DECm m .... m-1 • • X • X V 1 • [IQI]

NOTE: m I..,,'f 01 ~ (til.). (IX + d). (IV + d) .1hOwn lor INC. DEC _lormIIlIld ...... INC. AIPece 1100 I..." [!QD in opcode.

GENERAL,PURPOSE ARITHMETIC AND CPU CONTROL GROUPS

SymbolIc ... Opc:ode 110. of No. of II No. of T
IlnemcMlIc OPINtion • Z H PlY N C 7. 143 210 .... 8Ytee CYClee ..... Commen1II

OM 0 X X P • 00 100 111 27 4 Decimal adj\Jst

accumulator
CPL A.... A • • X 1 X • 1 • 00 101 111 2F 4 Complemen1

accumulator

(one's

complemenl).
NEG 1. .... 0-1. • • X • X V 1 • 11 101 101 ED 2 2 8 Negeleacc

01 000 100 « (MQ's

complemenl).
CCF CY .... CY • • X X X • 0 00 111 111 3F 4 Complemenl

carry ftag.
SCF CY-1 • • X 0 X • 0 1 00 110 111 37 1 1 4 Set carry ftag.
NOP No operation • • X • X • • • 00 000 000 00 1 1 4
HALT CPU halted • • X • X • • • 01 110 110 76 1 1 4

01* IFF .... O • • X • X • • • 11 110 011 F3 1 1 4

EI* IFF .... 1 • • X • X • • • 11 111 011 FB 1 1 4
IMO Set inlerrupt • • X • X • • • 11 101 101 ED 2 2 8

mode 0 01 000 110 46
1M 1 Set inlefrupt • • X • X • • • 11 101 101 ED 2 2 8

mode 1 01 010 110 56
1M2 Set interrupt • • X • X • • • 11 101 101 ED 2 2 8

mode 2 01 011 110 5E

NOTES: 0 CXlIl*t8 IICCUmUIIIot corcerc irco pecIled BCD following add Of sublracl wilh pecIled IlCO operands.
IFF indicIIeo the~ enebIe Ii!>llop,
CV irdc8Ies the ClIfTY tIi!>llop.
* indic8la~ ... not tIfr4lIed II the end 01 EI Of 01.
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16-BIT ARITHMETIC GROUP

Symbolic F. Opcode No. of No. of M No. ofT
Mnemonic OperatIon S Z H PNN C 76 543 210 Hex Bytes Cycl.. St8t.. Comments

ADDHL,ss HL-HL+ss • • X X X • 0 00 ssl 001 3 11 ss Reg.

00 Be

ADC HL, ss HL- 01 DE

HL+ss+CY
* *

X X X V 0
*

11 101 101 ED 2 4 15 10 HL

01 ss1 010 11 SP

SBCHL,ss HL-

HL-ss-CY
*

X X X V 11 101 101 ED 2 4 15

01 ssO 010

ADDIX,pp IX-IX+pp • • x x X • 0 • 11 011 101 DO 2 4 15 pp Reg.

01 pp1 001 00 Be

01 DE

10 IX

11 SP

ADDIY, rr IY-IY+rr • • X X X • 0 11 111 101 FD 2 4 15 rr Reg.

00 rr1 001 00 Be

INCss ss-ss+1 • • x • X • • • 00 ssO 011 1 1 6 01 DE

INC IX IX-IX+1 • • X • X • • • 11 011 101 DO 2 2 10 10 IY

00 100 011 23 11 SP

INCIY IY-IY+1 • • x • X • • • 11 111 101 FD 2 2 10

00 100 011 23

DECss ss-ss-1 • • x • X • • • 00 ss1 011 1 1 6

DEC IX IX-IX-1 • • X • X • • • 11 011 101 DO 2 2 10

00 101 011 2B

DECIY IY-IY-1 • • X • X • • • 11 111 101 FD 2 2 10

00 101 011 2B

ROTATE AND SHIFT GROUP

Symbolic FIaga Opcode No. of No.ofM No.ofT
Mnemonic OpenItlon S Z H PNN C 76 543 210 Hex Byt.. Cycles SI8tea Comments

RLCA ~ • • X 0 X • 0
*

00 000 111 07 4 Rotate left
A

circular

accumulator.

RLA ~ • • X 0 X • 0
*

00 010 111 17 4 Rotate left

accumulator.

RRCA~ • • X 0 X • 0
*

00 001 111 OF 4 Rotate right
A

circular

accumulator.

RRA~ • • X 0 X • 0
*

00 011 111 1F 4 Rotate right
A accumulator.
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ROTATE AND SHIFT GROUP (ConIirud)

"..... ..... 0p00cIe .............. No.'"
lin ••0nIo Op .,.llIfl

• Z " liNN C 71 141 110 ... IIWtM CVdIe ...... Co.....

RLC, • • X 0 X P 0·. 11 001 011 CB 2 2 8 RCll*1Ift
00 mQQ] r ciIalIIr

IegiIlIIr [

RlC(HL) • • X 0 X P 0 • 11 001 011 C8 2 4 15 , Reg

~
00 000 110 000 B

001 C
RLC(IX+d) • • X 0 X p 0 • 11 011 101 DO 4 6 23 010 0

t(HL),(IX +d).(IY+ d) 11 001 011 C8 011 E

RLCoY>"I
-d- 001 H

00 (aJ 110 101 L
111 A

• • X 0 X P 0 • 11 111 101 FD 4 6 23
11 001 011 C8

-d- ~

00 [mmJ 110 tormIIlnd
ALm ~. • X 0 X P 0 • mm ........

m• t(HL.(IX +d).(IY+d) Ihownb
RlCa. btarm

RRCm~ • • X 0 X P 0 • rwwopcade

m• [(HL).(lX +d).(IY+d) MplecemiiJ
«ALee.,
Ihowncode.

ARm t:lk!J'=O@)J • • X 0 X P 0 •m. t(HL).(IX+d).(IY+d)

SlAm ~.. • X 0 X P 0 •m. t(HL).(IX +d),(IY+d)

SRAm~ • • X 0 X P 0 • mIl
m. t(Hl.).(IX+d).(IY+d)

SRLm -.I'-II--{!!) • • X 0 X P 0 •
m· t(HLJ.(IX + d),(IY+d)

I 'j' IfijJ'Ufr IRLD • • X 0 X P 0 • 11 101 101 ED 2 5 18 A*lcigIl

01 101 111 6F ... Ind
right betwIlIn
lhe8CClMllU-
.-or.

I ': IIG}-];I
Ioc8Iion (HL).

RRO • • X 0 X P 0 • 11 101 101 ED 2 5 18 The~

01 100 111 87 dlheupper
hIlldltle
~

ill U11111ec11d.
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BIT SET, RESET AND TEST GROUP

IyWIIIDik .... Opcode No.crf No.crfM No.crfT
........1Ic o,a..tlaft • Z H PNN C 7t 143 210 ... .,... ere- ...... CoftwMI_

BITb. r Z-rb X • X 1 X X 0 • 11 001 011 CB 2 2 8 Reg.
01 b 000 B

BITb, (HL) Z-(HLlb X • X 1 X X 0 • 11 001 011 CB 2 3 12 001 C

01 b 110 010 0
BITb,(1X+dlb Z-(1X+dlb X • X 1 X X 0 • 11 011 101 DO .. 5 20 011 E

11 001 011 CB 100 H

-d- 101 L
01 b 110 111 A

b BitTesled
BIT b. (IV + dlb Z - (IV + dlb X • X 1 X X 0 • 11 111 101 FO .. 5 20 000 0

11 001 011 CB 001 1

-d- OlO 2

01 b 110 011 3
SETb, r rb- 1 • • X • X • • • 11 001 011 CB 2 2 8 100 ..

[ill b 101 5

SETb,(HL) (HL!b-l • • X • X • • • 11 001 011 CB 2 .. 15 110 6
[ill b 110 111 7

SET b, (1X+d) (1X+dlb-l • • X • X • • • 11 011 101 DO .. 6 23
11 001 011 CB

-d-
[ill b 110

SET b. (IV +d) (IV+dlb- 1 • • X • X • • • 11 111 101 FD .. 6 23
11 001 011 CB

-d-
[ill b 110

RESb,m ~-O • • X • X • • • lrn blolm~

m-r,(HL), opcode~

(IX + d), (IV +d) [IIl of SET b, 8

wilhUID FlIIgs
end lime
8llIte8lor SET

inIlrudion.

NOT£: The r.-m~~ IocIIion m. bi b fO 10 7).
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JUMP GROUP

Symbolic F1ege Opcode No. of No.ofM No. ofT
Mnemonic 0peIatI0n S Z H PNN C 7t I4S 210 Hell IIytee CycIM St8tee Comments

JPnn PC-nn • • X • X • • • 11 000 011 C3 3 3 10 CC Condition

-n- 000 NZ (non·zero)

-n- 001 Z (zero)

JPcc. nn " condition cc • • X • X • • • 11 cc 010 3 3 10 010 NC (non-earry)

is II\Je PC-nn, -n- Oll C (carry)

Olhefwise -n- 100 PO (parity odd)

continue 101 PE (parity ewn)

JAe PC-PC+e • • X • X • • • 00 011 000 18 2 3 12 110 P (sign posiliYll)

-e-2- 111 M (sign negi1live)

JAC.e IIC-O. • • X • X • • • 00 111 000 38 2 2 7 " oondition not met.
continue -e-2-

"C-1. 2 3 12 " condition is mel.

PC-PC+e

JANC.e IFC-1. • • X • X • • • 00 110 000 30 2 2 7 " condition not mel.

continue -8-2-

"C-O, 2 3 12 " condition is mel.

PC-PC+e

JPZ,e IIZ-O • • X • X • • • 00 101 000 28 2 2 7 II condition not mel.

continue -8-2-

"Z-l. 2 3 12 It condition is met.

PC-PC+e

JANZ.e liZ-I. • • X • X • • • 00 100 000 20 2 2 7 11 condition not met.

continue -e-2-

IIZ-O. 2 3 12 " condition is mel.

PC-PC+e

JP(Hl) PC-HL • • X • X • • • 11 101 001 E9 1 1 4

JPOX) PC-IX • • X • X • • • 11 011 101 DO 2 2 8

11 101 001 E9

JP(IY} PC-IY • • X • X • • • 11 111 101 FD 2 2 8

11 101 001 E9

OJNZ.e 8-8-1 • • X • X • • • 00 010 000 10 2 2 8 1f8-0

"8-0. -e-2-
continue

"a.o. 2 3 13 118+0.

PC-PC+e

NOTES: • lepl_1ls the -.sian In the rNNe 8ddflIIeing mode.
• is • sigtW two's oomplemenll'u"ber in the range < - 126, 129 >.
e - 2 in the opc:ode ptO\'ides en eIIediw 1Idd_01 pc + e as PC is Incremented by 2 prior 10 the addition 01 e.
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CALL AND RETURN GROUP

Symbolic Flege Opcode No. of No. of II No. of T
II.-nlc: Operatlon S Z H PNN C 7e 643 210 Hex 8ytM CycIft 8tII... Comments

CALLnn (SP -l)-PCH • • X • X • • • 11 001 101 CO 3 5 17

(SP-2)-PCl -n-
PC-nn, -n-

CALL ex:.nn II cond~ion • • X • X • • • 11 ex: 100 3 3 10 II ex: is false.

ex: is talse -n-

continue. -n- 3 5 17 If ex: is true.

Olherwise
same as
CALLM

RET PCl -(SP) • • X • X • • • 11 001 001 C9 3 10

PCH-<SP+ 1)
RET ex: II condition • • X • X • • • 11 ex: 000 5 II ex: is false.

ex:isf81se
continue. 3 11 " ex: is true.
Olherwise
same as RET ex: Condition

000 NZ (norl-ZllfO)
001 Z(ZllfO)
010 NC (non-carry)

RET! Return from • • X • X • • • 11 101 101 ED 2 4 14 011 C (carry)
interrupt 01 001 101 40 100 PO (parity odd)

RETNl Return from • • X • X • • • 11 101 101 ED 2 4 14 101 PE (parity even)

non-mukable 01 000 101 45 110 P(llign positive)
If'llemjpt 111 M(lign negative)

RSTp (SP -1>-f'CH • • X • X • • • 11 111 3 11 t P
(SP -2l-f'CL 000 OOH
PCH-O 001 08H
PCl -p 010 10H

011 18H
100 20H
101 28H
110 30H
111 38H

NOTE: 'RETN loads 1FF2 -IFF,
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INPUT AND OUTPUT GROUP

Symbolic: .... Opeode No. of No. of M No. of T
Mnemonic 0pemI0n S Z H PNN C 71 543 210 Ha 8ytM Cyctee SDtiII Comments

IN A. (n) A-(n) • • X
• X • • • 11 A" 01 DB 2 3 11 nIOAo"'A7

-n- Ace. III Ae '" A15
IN r. (C) r-(C) X • X PO. 11 101 101 ED 2 3 12 CtoAo"'A7

ifr-ll0only 01 000 B to Ae '" A15
1he~agswin

be lIIfecled
(j)

INI (HL) -(C) X • X X X X 1 X 11 101 101 ED 2 4 16 CtoAo"'A7
B-B-l 10 100 010 A2 Bill Ae '" A15
HL-HL+ 1 ®

INIR (HL) -(C) X 1 X X X X 1 X 11 101 101 ED 2 5 21 CIllAo"'A7
B-B-l 10 110 010 B2 (!f a.o) BtoAe"'AI5
HL-HL+ 1 2 4 16

Repeat until (lIB-a)

B-O
(j)

INO (HL) -(C) X • X X X X 1 X 11 101 101 ED 2 16 CIoAo"'A7
B-B-l 10 101 010 M BtoAe"'A15
HL-HL-l ®

INOR (HL) -(C) X 1 X X X X 1 X 11 101 101 ED 2 5 21 C toAo '" A7
B-B-l 10 111 010 BA (!f B.-o) BtoAe",A,5

HL - HL-l 2 4 16

Repeat until (!fB-O)

B-O

OUT (n). A (n) - A • • X • X • • • 11 010 011 D3 2 3 11 n 10 Ao'" A7
-n- Ace. 10 Ae '" A'5

OUT (C). r (C) - r • • X • X • • • 11 101 101 ED 2 3 12 CIoAo"'A7
01 001 B 10 Ae '" A15

G)
OUTI (C) -(HL) X • X X X X 1 X 11 101 101 ED 2 16 C III Ao '" A7

B-B-l 10 100 A" A3 B to Ae '" A'5
HL - HL+ 1 ®

OTIR (C)-(HL) X 1 X X X X 1 X 11 101 101 ED 2 5 21 CIoAo"'A7
B-B-l 10 110 011 B3 (!f B.a) BtoAe '" A15
HL-HL+l 2 4 16

Repeat until (!fB-O)

B-O

G)
OUTO (C) -(HL) X • X X X X 1 X 11 101 101 ED 2 16 CtoAo"'A7

B-B-l 10 101 all AB B to Ae '" A,s
HL-HL-l

®
OTOR (C) -(HL) X 1 X X X X 1 X 11 101 101 ED 2 5 21 CtoAo"'A7

B-B-l 10 111 all (lIB..a) B to Ae '" A1S
HL-HL-l 2 4 16

Repeat until (!fB-O)

B-O

NOTES: (}) "!he .... 01 B-1 '- mro. !heL fteg Is 181; CICherwl8e • Is rwel.
~ Zfteg II .. upon inIlrudion oompl8Iion orly.
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SUMMARY OF FLAG OPERATION

D7 Do
InMruc1Ione S Z H PN N C Commenta

ADO A. s; ADC A. s I I X I X V 0 I 8-bit8dd or add with carry.
SUB a; SBC A. s; CP a; NEG I I X I X V 1 I 8-bit subtract, subtract with carry, compare and negale

accumulator.
AND a I I X 1 X P 0 0 Logical operation.
Ofh.XOAs I I X 0 X P 0 0 L.ogicaJ operation.
INCa I I. X I X V 0 • 8-bit increment.
DECs I I X I X V 1 • a·bit decrement.
ADO DO. ss • • X X X • 0 I 16-bit add.
ADCHL.ss X X X V 0 I 16-bit8dd with carry.
SBCHL... X X X V 1 I 16-bit subtract with carry.
Rl.A; RLCoA; RRA; RRCA • • X 0 X • 0 I Rotate accumulator.
RL m; RLC m; RR m; X 0 X P 0 I Rotate and 8hitt locations.

RRCm;SLAm;
SRAm;SRLm

RLD;RRO X 0 X P 0 • Rotate digit left and right.
OM X I X P • Decimal adjust aocumuIator.
CPL • • X 1 X • 1 • Complement accumulator.
SCF • • X 0 X • 0 ~carry.

CCF • • X X X • 0 Complement carry.
IN r (C) I I X 0 X P 0 • Input register indirect.
INI; INO; 0UT1; OUTD X I X X X X 1 • Block input and output. Z - 1 ~ B .. O. otherwise Z - O.
INIR; INOR; anR; OTOA X 1 X X X X 1 • Block input and output. Z - 1 ~ B .. O. otherwise Z - O.
LOt; LDO X X X 0 X I 0 • Block transfer instrvctions. PN - 1 ~ BC .. 0, othllfWise PN - O.
LDlR;LDOR X X X 0 X 0 0 • Block transIer instructions. PN - 1if BC .. 0, otherwise PN - O.
CPI; CPtR; CPO; CPOR X I X X X I 1 • Block search instructions. Z - 1 ~ A - (HL), otherwise Z - O.

PN - 1 ~ BC "0, otherwise PN - O.
LOA; I. LOA, R X 0 X IFF 0 • IFF. the content~ the interrupl enable ftip-lIop, (lFF2l, is copied

into the PN flag.

B1Tb. s X X X X 0 • The stale~ bit b~ IocaIion s is copied into the Z ftag.

SYMBOLIC NOTATION

~

S
Z
PN

H·

N·

C

0pemJ0n

Sign flag. S • 1 if the MSB 01 the resuK is 1,
Zero lIag. Z • 1if the result 01 the operation is O.
Parity Of ClY8rlIow flag. PaJWy (P) and ClY8rlIow M
&hare the same flag. Logical operations affect
this nag with the parity of the resuK while
lrihmetic opeIations at1ect this flag with the
0Yer1I0w 01 the resuK. II PN holds parity; PN • 1
if the resuK 01 the operation is even; PN • 0 if
resuK is odd. If PN holds OYeI1low, PN - 1 if the
resuK 01 the operation produced an OYeI1low. If
PN does not hold ClY8rlIow. PN - O.
HaIf'Qmy flag. H - 1 if the add Of subtract
operation produced acarry into, Of borrow from,
bit <4 01 the accumulator.
AddISubtract lIag. N ., 1 if the previous
operation was a subtract.
Carryn..ink flag. C - 1 if the operation produced
acarry from the MS8 01 the operand Of resuK.

Symbol

t

•
o
1
X
V

P

r
s

55

ii
R
n
nn

0pemI0n

The flag is affected according to the resuK of the
operation.
The flag is unchanged by the operation.
The flag is reset by the operation.
The flag is lIlll by the operation.
The flag is indeterminate.
PN flag affected according to the OYeI1low result
01 the operation.
PN nag affected according to the parity result of
the operation.
Any one 0 the CPU registers A. 8, C. D. E. H. L.
Any 8-bit location lor aH the addressing modes
allO'M!d lor the particular instruction.
Any 16-bit location for all the addressing modes
allowed IOf that instruction.
Any one of the two index registers IX or IY.
Refresh counter.
S·bit value in range <0,255 >.
16-bit value in range <O. 65535 >.

• Hand NIllglIA! .-:f in oon;.nction wilh 1he decimlII edjuIl il'lllrUCtion (OM) to prope<Iy oooed 1he reUl inlO pacl<ed BCD Iormal following add"on or
IUbU8clIon USing ope<ands wtlh pecIord BCO 1ormII.
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PIN DESCRIPTIONS

Ao-A15• kJdress Bus (output, active High, 3·state). ~-A'5
form a 16·bit address bus. The Address Bus provides the
address for memory data bus exchanges (up to 64K bytes)
and for I/O device exchanges.

BUSACK. Bus .Acknowledge (output, active Low). Bus
Acknowledge indicates to the requesting device that the
CPU address bus, data bus, and control signals MREO,
10RO, RD, and WR have entered their high·impedance
states. The external circuitry can now control these lines.

BUSREQ. Bus Request (input, active Low). Bus Request
has a higher priority than NMI and is always recognized at
the end of the current machine cycle. BUSREO forces the
CPU address bus, data bus, and control signals MREO,
10RO, RD, and WR to go to a high·impedance state so that
other devices can control these lines. BUSREO is normally
wired·OR and requires an external pullup lor these
applications. Extended BUSREO periods due to extensive
DMA operations can prevent the CPU from properly
refreshing dynamic RAMs.

00-07' Data Bus 0nputloutput. active High, 3·state). 00.07
constitute an a-bit bidirectional data bus, used for data
exchanges with memory and I/O.

HALT. Halt State (output. active Low). HALT indicates that
the CPU has executed a Halt instruction and is awaitin~

either a nonmaskable or a maskable interrupt (with the mask
enabled) before operation can resume. While halted, the
CPU executes NOPs to maintain memory refresh.

INT. Interrupt Request (input, active Low). Interrupt Request
is generated by I/O devices. The CPU honors a request at
the end- of the current instruction if the internal
software-controlled interrupt enable flip· flop (IFF) is
enabled. INT is normally wired-OR and requires an external
pullup for these applications.

IORQ. InputlOutput Request (output, active Low, 3-state).
10RO indicates that the lower half of the address bus holds a
valid 1/0 address for an I/O read or write operation. 10RO is
also generated concurrently with M1 during an interrupt
acknowledge cycle to indicate that an interrupt response
vector can be placed on the data bus.

PS017801-0602

M1. Machine Cycle One (output, active Low). M1, together
with MREO, indicates that the current machine cycle is the
opcode fetch cycle of an instruction execution. M 1, together
with 10RO, indicates an Interrupt acknowledge cycle.

MREQ. Memory Request (output. active Low, 3-state).
MREO indicates that the address bus holds a valid address
for a memory read or memory write operatoon.

NMI. Non-Maskable Interrupt (input,~gative edge·
triggered). NMI has a higher priority than INT. NMI is always
recognized at the end of the current instruction.
independent of the status of the interrupt enable flip-flop.
and automatically forces the CPU to restart at location
0066H.

RD. Read (output, active Low, 3-state). RD indicates that the
CPU wants to read data from memory or an I/O device. The
addressed I/O device or memory should use this signal to
gate data onto the CPU data bus.

RESET. Reset (input. active Low). RESET initializes the CPU
as follows: it resets the interrupt enable flip-flop, clears the
PC and Registers I and R, and sets the interrupt status to
Mode O. During reset time. the address and data bus go to a
high·impedance state, and all control output signals go to
the inactive state. Note that RESET must be active for a
minimum of three full clock cycles before the reset operation
is complete.

RFSH. Refresh (output. active Low). RFSH. together With
MREO, indicates that the lower seven bits of the system's
address bus can be used as a refresh address to the
system's dynamic memories.

WAIT. Wait (input, active Low). WAIT indicates to the CPU
that the addressed memory or If0 devices are not ready for
a data transfer. The CPU continues to enter a Wait state as
long as this signal is active. Extended WAIT periods can
prevent the CPU from properly refreshing dynamiC
memory

WR. Write (output. active Low, 3·state). WR indicates thai the
CPU data bus holds valid data to be stored at the addressed
memory or If0 location.
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CPU TIMING

The ZOO CPU executes instructions by proceeding through
a specific~~ operations:

• Memory read or write

• I/O device read or write

• Interrupt acknowledge

The basic clock period is referred to as a T time or cycle, and
three or more T cycles make up a machine cycle (M 1, M2 or
M3 for instance), Machine cycles can be extended either by
the CPU automatically inserting one or more Wait states or
by the insertion of one or more Walt states by the user,

CLOCIl

AD

InstNctlon Opcode Fetch. The CPU places the contents
of the Program Counter (PC) on the address bus at the start
of the cycle (Figure 5). Approximately one-half clock cycle
later,~ goes active. When active, RD indicate6 that the
memory data can be enabled onto the CPU data bus.

The CPU samples the WAIT input with the falling edge of
clock state T2. During clock states T3 and T4 of an M1 cycle,
dynamic RAM refresh can occur while the CPU starts
decoding and executing the instruction. When the Refresh
Conlrol signal becomes active, refreshing of dynamic
memory can take place.

~00-01 «( ( ~

A SM --------~/,I-( ----I-·-r ~r

Figure 5. Instruction Opcode Fetch
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Memory ReMi or Wrtt. Cycl... Figure 6 shows the timing
of memory read or write cycles other than an opcode fetch
(M 1) cycle. The MREQ and RD signals function exactly as in
the fetch cycle. In a memory write cycle, MREQ also

becomes active when the address bus is stable. TheViR line
is active when the data bus is stable, so that ~ can be used
directly as an RIW pulse to most semiconductor memories.

T, T, Tw T,

CLOCK

100. 10 '1

Wiii
-t---+---~+'--O·..J

1__----{31}----_1

-
{

I'D

O~€RA~~:~

Do-Dy

O~u:;:~:{ w. 4...-
0

' _

00-01 --------( ~ DATA 001

Agu..6. Memory ReMi Of' Write Cyctes
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Input or Output Cycl••. Figure 7 shows the timing for an
I/O read or I/O write operation. During I/O operations. the
CPU automatically inserts a single Wait state (TwA>. This

extra Wait state allows sufficient time for an I/O port to
decode the address from the port address lines.

WAIT -+---+--....;.----_......_ ....-/')'--' .

{

"0

"E~:

OPE"ATION :::::,~--1~--6~C===::====~]~:)(~:=00-07

{

Wi'

W"l~:
OPE"ATION

00. 0 7 ------I.. .....,r,;- ...,I

CLOCK

T_ & One_cyc..__Ic"y "'_by CI'U

figure 7. Input or Output Cycles
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Interrupt Request/Acknowledge Cyc'e. The CPU
samples the interrupt signal with the rising edge ot the last
clock cycle at the end of any instruction (Figure 8). When an
Interrupt is accepted. a special M1 cycle is generated.

During this M1 cyde. lORa becomes active (instead 01
MAtO) to indicate that the intefrupting device can place an
8-bit \/OCtor on the data bus. The CPU automaticaJ y adds
two Wait states to this cycle.

WAIT _____-+ --"l~_~..1

---------~
Do-D7 }--'---------(ffi----j'~J~-.,..-___'I
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Non-Muable Interrupt Request Cycle. NMI is samP'ed
at the same time as the maskable interrupt input INT but has
higher pnority and cannot be disabled under software
control. The subsequent timing is similar to that of a normal

memory read operation except that data put on the bus by
the memory is igrl()(ed. The CPU instead executes a restart
(RST) operation and jumps to the NMI service routine
located at address 0066H (Figure 9).

----LAST "CTCU ---....~I••------------'.. I-,----------.1
Tu

CLOCK

IIIIl

III

-@

•Although HIII'1a ......yndlronoua Input. toeu-Ita belng rwcognlad on IN toIlowlng fNChlM cyde, .'s..nino.cs.,. _. occur no I"~ .hen , ... rlaing..
of .... docJl cycle ptlICeCIIng 1............ of eny ln81NC1loft cycle Clul.

figure I. Non.....bIe Interrupt Req...-t Opemion
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BUI RequeltlAcknowledge Cycle. The CPU samples
BOSREQ with the rising edge of the last clock period of any
machine cycle (Figure 10). If BUSREO is active, the CPU
sets its address, data, and MREO, IORO, RD, and WR lines

to a high·impedance state with the rising edge of the next
dock pulse. At that time, any external device can take
control of these lines, usually to transfer data between
memory and I/O devices.

CLOCK

auaACK

44

HOAT
Ao-Au

--@
flOAT

Do-D,

-- -@
.REG

RD,Wl
FlOAT

IORG

III

UNCHANGED

NOTES' I) TL• = l ..' ..... olo"., .. cycl.
2) Ta • An ertIilrary clock cycle used by I9<I....U"ll_•.

Figure 10. BUS Request/Acknowledge Cycle
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HI" Acknowledge Cycle. When the CPU receives a HALT
instruction, it executes NOP states until either an INT Of NMI
input is received. When in the Hah state. the HALT output is

active and remains so until an interrupt is received (Figure
11). INT will also force a Halt exit.

..,-----+-I-IO---------..,---------il.._10----__ ..,
T. T, T. TJ T. T, TJ

CLOCK

Hilt '"'\Nellon

Rec_ cr.----------- :_-----------....,

•Althougll Jiiii Ie.n "rne"ronou. Input, 10 IUlrenl..". "1111 rKOf/nlzed on lIIe lollowllll ",.clline cycl., Jiiii" f.lllng edge ",u.1 occur no
lel... lII.n the rttlng" of "" clock cycle precMllII lIIe 1..1..... of .n, In.INCllon cycle (Tu).

Figure 11. Halt Acknowledge

Reset Cycle. RESET must be active for at least three clock
cycles for the CPU to properly accept it. As long as RESET
remains active. the address and data buses float, and the
control outputs are inactive. Once RESET goes inactive. two

internal T cycles are consumed before the CPU resumes
normal processing operation. RESET clears the PC register,
so the ftrst opcode fetch will be to location OOOOH
(Figure 12).

I----M"---

CLOCk

"o-A..

T, TJ

Do-DT
- @r-,,,--~_---+- _

~,...-- FlOAT

111 .JI ,,

"~
1,,:~:-----/.....Z....Z,...,Z,..,Z.....V...,.----O!l.---------T\-=--=--=--=--=--=--=--=--=

au ACk
MALT

Figure 12. Reset Cycle
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Power-Down mode of operation (Only apples 10 CMOS
Z80cpu).

CMOSZ80CPUeupportsPower-Down modeofopel1IIion.

Power·Down Acknowtedge Cycle. When the clock input
to the CPU IS stopped at either a HIgh or Low level, the CPU
stops its operation and maintains all registers and control
Signals. However, Icc2 (standby supply current) is
guaranteed only when the system clock is stopped at a Low

ThIs mode Is~ I'8femMI to 88 the.~ mode-, n
euppIy cur...a tor .. CPU goes down as low 88 10 uA
(\'1189 spedlld 881ccJ.

level during T.. of the machine cycle following the execution
of the HALT instruction. The timing diagram for the
power·down function. when implemented with the HALT
insIruction, is shown In Agure 13.

T, T, TJ T. T, T, TJ T.

CUl
1

J

11

iii \ / \ / J"

\iiiLi
.1v;

figure 13. Power-Down Acknowtedge
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Power·Down R...... Cycle. The system clock must be
supplied to the CPU to re+ease the power-down stale. When
the system clock is supplied to the ClK input. the CPU
restarts operations from the point at which the power-down
state was implemented.
The timing diagrams for the release from power-down mode
.. shown In Agtn 14.

NOTES:
1) When the ellternal osciIalor has been stopped to ent.er the poMf-down

stale. some warm·up tme may be reQUIred to obIaIn • stable Clock lor
the release.

2) When the HALT instrudlon IS executed 1o enter lhe power-down stale.
the CPU will also enter the Hall stale. A11 interrupt signal (either FmT or
iNT) or a RESET signal musa be applied 10 the CPU aIIer the system
dock IS supplied in Older 10 release the power·down stale.

f, f, T, T. T,

eLI(
r

J

'\...JNM'
J

r'

\ ./ \J'"..
~ /II

Figure 148.

T, T, TJ T.
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ABSOWTE MAXIMUM RATINGS

Voltage on Vex; with respect to vss - O.3V to + 7V
Voltages on all inputs with respect

to Vss - O.3V to Vee + O.3V
Operating Ambient

Temperature See Ordering Information
Storage Temperature - 65°C to + 150°C

Stteaes greeter Ih8n lho8e lilted under AblIoIute Maximum Ratings may
caJI8 permanent damage 10 the deYioe. This Is • stress ruling only;
oper8llion of the deYioe • 8T'I condition 8bl:Jw lho8e indicaled in the
oper8lional sections of lheae specifications is not implied. Exposure 10
abeolute maximum ruling conditions for eKtended periods may affect
device reliability.

STANDARD TEST CONDITIONS

I.lk

FIIOM OUTPVT O----1-.........n-t
UNDlATUT

.IV

The Ordering Information section lists temperature ranges
and product numbers. Package drawings are in the
Package Information section. Refer to the Uterature List for
additional documentation.

AH ac parameters assume aload capacitance of 100 pf. Add
10 ns delay for each 50 pf increase in load up to amaximum
of 200 pf for the data bus and 100 pf for address and control
lines. AC timing measurements are referenced to 1.5 IJOIts
(except for clock, which is referenced to the 10% and 90%
points).

The DC Characteristics and capacitance sections below
apply for the following standard test conditions. unless
otherwise noted. All voltages are referenced to GND (OV).
Positive current flows into the referenced pin.

Available operating temperature ranges are:

• S. Q'IC to +7Q'IC
Volt. Supply RBnge:

NMOS: +4.75V S VCC S +5.25V
CMOS: +4.50V S VCC S +5.50V

• E= -400C 10 1000C. +4.50V S VCC S +5.50V
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DC CHARACTERISTICS (Z84COOr'CMOS Z80 CPU)

Symbol ............ IIln Max Unh CondItion

VILC Clock Input l.D.v Voltage -0.3 0.45 V

VIHC Clock Input High Voltage Vee- 0.6 Vee +0.3 V

VIL Input l.D.v Voltage -0.3 0.8 V

VIH Input High Voltage 2.2 VCC V

VOL Output l.D.v Voltage 0.4 V IOL·2.0mA

VOH1 Output High Voltage 2.4 V 100 - -1.6mA

VOH2 Output High Voltage Vee- 0.8 V 100 • - 250 ,.,A

1CC1 Power Supply Current 4 MHz 20 mA Vee· 5V

6 MHz 30 mA VIH - Vee - 02V
• MHz 40 mA VIL·0.2V
1011Hz 50 mA
20 MHz 100 rnA VfX =5V

1cc2 Standby Supply Current 10 .,A Vee - 5V

ClK - (0)

VIH - Vee - 0.2V

VIL·0.2V

III Input Leakage Current -10 10 .,A VIN • 0.4 to VCC

ILO 3·State Output Leakage Current in Float -10 102 .,A VOUT - 0.4 to VCC

1. MeasuremenlS made Mh outputs tIoating.
2. A1S·Ao. OrDa.~. iOAO. RD. and Vffl.
3. 1cc2standby supply CUrrent is guaranteed only when the supplied dock is slopped 81 a low IeII8l during T4 01 the machine cycle immediately toltowing

the 8lC8CUlion 01 a HAlT instruction.

CAPACITANCE

Symbol IIln Unit

Clock Capacitance

Input Capacitance

Output capacitance

10

5

15

TA - 25"C. I • 1MHz.
Unmeasured pins returned to ground.
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AC CHARACTERISTICSf (Z84COOr'CMOS Z80 CPU)

Vocz 5.0V:t 10%. unless otherwise specified

••
Z84COOO4 Z84C0006 Z84C0008 Z84COO10 Z84COO2O(1) Unlt Note

No Symbol P_t... Min Max Min Max Min Max Min Max Min Max

1 TeC Clock Cycle time 250" DC 162· DC 125· DC 100· DC SO· DC nS
2 TwCh Clock Pulse width (high) 110 DC 65 DC 55 DC 40 DC 20 DC nS
3 TwOl Clock Pulse width (low) 110 DC 65 DC 55 DC 40 DC 20 DC nS
4 TIC Clock Fan time 30 20 10 10 10 nS
5 TrC Clock Rise time 30 20 10 10 10 nS

6 TdCr(A) Address vaild Iran Clock Rise 110 90 80 65 57 nS (2)
7 TdA(~EOf) Address valid to IMREO Fall 65· 35· 20· 5· -15· nS
8 TdCf(~Qf) Clock Fall to IMREO Fa. delay 85 70 60 55 40 nS
9 TdCr(~Qr) Clock Rise 10M£O Rile delay 85 70 60 55 40 nS
10 TwMREOh IMREO pu'" width (High) 110- 65· 45- 30* 10· nS (3)

11 TwMREOt IMREO puIIe width (low) 220" 132" 100* 75· 25" nS (3)
12 TdCf(MEROr) Clock Fa. to~ORiM delay 85 70 60 55 40 nS
13 TdCf(ROf) Clock Fa. to tft) Fall delay 95 80 70 65 40 nS
14 TdCr(ROr) Clock Rise to lAO Rise delay 85 70 60 55 40 nS
15 TaD(Cr) Data _tup time to Clock Rise 35 30 30 25 12 nS

16 ThO(ROr) Data hold time al1er tft) Rise 0 0 0 0 0 nS
17 TsWAlT(Cf) !WAIT sebJp time to Clock Fan 70 60 SO 20 7.5 nS
18 ThWAlT(Cf) !WAIT hold time altel' Clock Fall 10 10 10 10 10 nS
19 TdCr(M1f) Clock Rise 10 /M1 Fall delay 100 80 70 65 45 nS
20 TdCr(M1r) Clock Rise to 1M1 Rise delay 100 80 70 65 45 nS

21 TdCr(RFSHt) Clock Rise to /RFSH Fa" delay 130 110 95 80 60 nS
22 TdCr(RfSHr) Clock Rise to /RFSH RiM delay 120 100 85 80 60 nS
23 TdCf(ROr) Clock FaU 10 tft) RiM delay 85 70 60 55 40 nS
24 TdCr(ROl) Clock RiM to 11m F" delay 85 70 60 55 40 nS
25 TaO(Cf) Data _tup to Clock Fa. cUing

M2. MJ. M4 or t.45 cycles SO 40 30 25 12 nS

26 TdA(IOROf) Address stable prior to 180· lOr 75· SO· 0- nS
/IOROFaIl

27 TdCr(1OROf) Clock Rise to /IORO Fa. deley 75 65 55 50 40 nS
28 TdCf(IOROr) Clock Fall 10 /IORO Rise delay 85 70 60 55 40 nS
29 TdO(WRf)Mw Data lIt8ble prior to IWR Fall 80* 22" 5· 40* -10· nS

30 TdCf(WRl) Clock FaU 10 IWR Fa. delay 80 70 60 55 40 nS
31 TwWR IWR pulse width 220· 132" 100· 75· 25· nS
32 TdCf(WRr) Clock Fan to IWR Rise delay 80 70 60 55 40 nS
33 TdD(WRf)1O Data stable prior to IWR Fall -10" -55· -55. -10· -30· nS
34 TdCr(WRl) Clock Rise to IWR Fall delay 65 60 60 50 40 nS

35 TdWRr(D) Data lIt8ble fran IWR Rise 60· 30· 15· 10· O· nS
36 TdCf(1-W.T) Clock Fa. to ,+tAlT 'L' or 'H' 300 260 225 90 70 nS
37 TwNMl INMI pulse width 80 60 60 60 60 nS
38 Ts8USREO .etJSREO sebJp time SO SO 40 30 15 nS

(Cr) to Clock Rise

• FOf llock periods Olhef tIlan 1he mtnllTlums ShOwn. calculate pafamelelS usm\j lhe table on the following page
Calculated values above assumed TrC - TIC - 20 ns.

tUNIS ,n nanoseconds (ns)
tt For Iod1g ~ 60 pl. e--...-.br 10 .. tor ..... 8dlalo_ 60 pl.

• ·4 MHz CMOS l80 is obsoleted and replaced by 6 MHz

PS017801-0602 31



AC CHARACTERI5nCSf (Z84COOJCMOS Z80 CPU; ConIIooed)
Vo;=5.0V:t 10%. unless otherwise specified

Z84C0004" Z84COOO6 Z84COOO8 Z84COO10 Z84COO2O(1) UnIt Not.
No Symbol p-- Min Max MIn Max Min Max Min Max Min Max

39 ThBUSAEO ,tiUSREO hold time 10 10 10 10 10 nS
(Cr) alter Clock Rise

40 TdCr Clock Rise k> /BASACK 100 90 80 75 40 nS
(BUSACKf) Fal delay

41 TdCf Clock FaR 110 /BASACK 100 90 80 75 40 nS
(BUSACKr) Rise delay

42 TdCr(Dz) Clock Rise 110 Data ftoat delay 90 eo 70 65 40 nS
43 TdCr(CTz) Clock Rise to Control Output&

Float DeI8y (/MREO. /IORO,
~andfNR) eo 70 60 65 40 nS

« TdCr(Az) Clock Rise to AddrellS 90 eo 70 75 40 nS
fIoIII delay

45 TdCTr(A) Address Hold tine from IMREO. eo- 35' 20' 20' 0' nS
AORO. ,4«) or fNR

46 T8RESET(Cr) ,fESET to Clock Rise setup tine 60 60 45 40 15 nS

47 ThRESET(Cr) ,fESET to Clock Rise Hold tine 10 10 10 10 10 nS
46 TslNTf(Cr) liNT Fan to Clock Rise eo 70 55 50 15 nS

SetupTima
49 ThINTr(Cr) liNT Rise k> Clock Rise 10 10 10 10 10 nS

Hold Ttme

50 TdM11 ~1 Fal to/lORO Fall delay 565' 359' 270' 220' 100' nS
(IOROI)

51 TdCf(1OR0f) /Clock Fall to /IORO Fan delay 85 70 60 55 45 nS
52 TdCl(IORQr) Clock Rise k> /IORO Rise delay 85 70 60 55 45 nS
53 TdCl(D) Clock Fal 110 Data Valid delay 150 130 115 110 75 nS

No-.:
• For Clock periods ofler .... tie nWim.m 1hcMn, calNMII I*WfWlIrs UIing Itw~ ....

Cak:o .-.cl V1IIun --. .-.red TrC • TIC • namun.
.. 4~ CMOS zeo is obId"'~ mel nIpl8ced by 6 MHz
(1) Z84COa2O ,...,..... _ ~Md wlIh~ loecI cep.,il1W>Oe.

(2) IfC~ I..oecl is at- ....~. pie-. 11M f9n 1. to ClIIctMII .. V1IIue.
(3) ~lCI''''ng delIIy by 10nS for MCh 50pf r.c:r- In loecIlng. 200pF max lor data linn. and l00pF lor oonIroIlines.

FOOTNOTES TO AC CHARACTERISTICS

No Symbol Parameter Z84C0004" Z84COOO6 Z84COOO8 Z84COO10 Z84C0020

1 TeC TwCh + TwCl + TrC + TIC
7 TdA(MREQI) TwCh + TIC -65 -SO -45 -45 -45
10 TwMREQh TwCh + TIC -20 -20 -20 -20 -20
11 TwMREQI TeC -30 -30 -25 -25 -25

26 TdA(IORQI) TeC -70 -55 -SO -SO -SO
29 TdD(WRI) TeC -170 -140 -120 -60 -60
31 TwWR TcC -30 -30 -25 -25 -25
33 TdD(WRI) TwCl + TrC -140 -140 -120 -60 -60

35 TdWRr(D) TwCl + TrC -70 -55 -SO -40 -25
45 TdCTr(A) TwCl + TrC -SO -SO -45 -30 -30
SO TdM1f(IORQI) 2TeC + TwCh + TIC -65 -SO -45 -30 -30

AC Tell Conditions: VIH • 2.0 V VQH.l.5V VIHC • Vee -0.6 V FlOo\T - :t: 0.5 V
VI. • 0.8 V VOl. - 1.5 V VILe. 0.45 V
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100 120 140806020o

140

40 .100c
~ 130
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Q.-0 110&
2 100
0

§t
90

I 80
Q.

70

load Capacftanoe (pi)

Figure 1. Address Delay CharacteristICS
(Parameter 6)

DC CHARACTERISTICS (Z84OOmMOS Z80 CPU)
AI parameters are tested unless otherwise noted.

Symbol

Vile

VII"te

VIL

VIH

VOl

VOH

Icc
III

Ito

Clock Input Low Voltage

Clock Input High~

Input Low Voltage

Input High Voltage

Output Low~
Output High 'JoItage

Power Supply Current

Input Leakage Current

3·State Output Leakage Current in Float

IIIn

-0.3

Vee-·6

-0.3

2.01

-10

.... untt

0.45 V

Vee+·3 V

0.8 V

Vee V

0.4 V

V

200 rnA

10 fAA
102 fAA

Tnt CondItion

10l-2.0mA

'OH- -250~

Note 3

VIN-OtoVec

VOUT - 0.4 to Vee

1. For miICary grade pans. ,. to the leo MilUry Eledrical Spec:ifiaIion.
2. Al~·Ao. 07"00. t;mrn.~. RD. andVM.
3. Measuremem made with outpUts tIolIting

CAPACITANCE
Guarameed by design and characterization.

Symbol IIIn Unit

Clock Capacitance

Input Capacitance

Output Capacitance

35

5

15

pf

pf

pf

NOTES:
TA • 25OC. I • 1 MHz.
Unmeesured ptnS returned 10 ground.
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AC CHARACTERISTICSt (Z8400INMOS ZBO CPU)

Z084OOO4 Z084OOO6 Z08~

Number Symbol Parameter Min Max Min Max Min Max

TeC Clock Cycle Time 250' 162' 125'

2 TwCh Clock Pulse Width (High) 110 2000 65 2000 55 2000

3 TwCl Clock Pulse Width (Low) 110 2000 65 2000 55 2000

4 TIC Clock Fall Time 30 20 10

5 TrC Clock Rise Time 30 20 10

6 TdCr(A) Clock t to Address Valid Delay 110 90 80

7 TdA(MREOf) Address Valid 10 MREO ~ Delay 65' 35' 20'

8 TdCf(MREOf) Clock ~ to MREO ~ Delay 85 70 60

9 TdCr(MREOr) Clock t to MREO t Delay 85 70 60

10 TwMREQh MREQ Pulse Width (High) 110'1t 65"1t 45'tt

11 TwMREOI MREO Pulse Width (Low) 22O'1t 135'''- 100'''''

12 TdCf(MREOr) Clock ~ to MREO t Delay 85 70 60

13 TdCf(RDf) Clock ~ to RD ~ Delay 95 80 70

14 TdCr(RDr) Clock t to RD t Delay 85 70 60

15 TsD(Cr) Data Setup Time to Clock t 35 30 30

16 ThD(RDr) Data Hold Time to RD t 0 0 0

17 TsWAIT(Cf) WAIT Setup Time to Clock ~ 70 60 50

18 ThWAIT(Cf) WAIT Hold Time after Clock ~ 0 0 0

19 TdCr(Mlf) Clock t to M1 ~ Delay 100 80 70

20 TdCr(Mlr) Clock t to M1 t Delay 100 80 70

21 TdCr(RFSHf) Clock t to RFSH ~ Delay 130 110 95

22 TdCr(RFSHr) Clock t to RFSH t Delay 120 100 85

23 TdCf(RDr) Clock ~ 10 RD t Delay 85 70 60

24 TdCr(RDf) Clock t to RD ~ Delay 85 70 60

25 TsD(Cf) Data Setup 10 Clock ~ during M2' M3' 50 40 30

M4. or MS Cycles

26 TdA(IOROf) Address Stable prior to lORa ~ 180' 110' 75'

27 TdCr(IOROf) Clock t to IORO ~ Delay 75 65 55

28 TdCf(IOROr) Clock ~ to IORO t Delay 85 70 60

29 TdD(WRf) Data Stable prior to WR ~ 80' 25' 5'

30 TdCf(WRf) Clock ~ to WR ~ Delay 80 70 60

31 TwWR WR Pulse Width 220' 135" 100'

32 TdCf(WRr) Clock ~ to WR t Delay 80 70 60

33 TdD(WRf) Data Stable prior to WR ~ -10' -55' 55'

34 TdCr(WRf) Clock t to WR ~ Delay 65 60 55

35 TdWRr(D) Data Stable from WR f 50' 30' 15'

36 TdCf(HALT) Clock ~ to HALT t or ~ 300 260 225

37 TwNMI NMI Pulse Width 80 70 50'

38 TsBUSREQ(Cr) BUSREO Setup Time to Clock t 50 50 40

'For dock penods OCher IIlan the minimums shown, calculate paramele<s using the table on the following page. CaJculaled values atxM!
assumed 'fie - TIC - 20 ns.

tUnits in nalloseconds (ns).

... F« Iod1g ~ 50 pl.• 0--..... by 10,. lor Ndl~.. 50 pl.
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AC CHARACTERISTICSt (ZB4OOINMOS zeo CPU; Continued)

Z084OOO4 Z0840006 Z084000a
Number Symbol hrametet' Min Max Min Mo Min Max

39 ThBUSREQ(Cr) BUSREO Hold Tme after Clock' 0 0 0

40 TdCr(BUSACKt) Clock 'to BUSACK • Delay 100 90 80

41 TdCf(BUSACKr) Clock. to BUSACK , Delay 100 90 80

42 TdCr(Dz) Clock' to Data Floal Delay 90 80 70

43 TdCr(CTz) Clock' to Control Outputs Float Delay 80 70 60

(MREO. IORO. RD. and WR)

44 TdCr(Az) Clock' to Address Float Delay 90 80 70

45 TdCTr(A) MREO '. IORO '. RD '. and WR' 10 80· 35· 20·

Address Hold Time

46 TsRESET(Cr) RESET 10 Clock' Setup Trne 60 60 45

47 ThRESET(Cr) RESET to Clock , Hold Time 0 0 0

48 TslNTf(Cr) iNT to Clock , Setup Tme 80 70 55

49 ThtNTr(Cr) tNT to Clock , Hold Time 0 0 0

50 TdM 1f(IOROt) M1Ho IORO • Delay 565· 365· 270·

51 TdCf(IORQt) Clock. to IORO • Delay 85 70 60

52 TdCl(IOROr) Clock' IORO , Delay 85 70 60

53 TdCl(D) Clock. 10 Data Valid Delay 150 130 115

• Fof dock periods Olher than the minimums shown. calculale parameters using the IolIowing table. Calculaled values above
assumed 'iC - TIC - 20 ns.

'Units in nallOll8COOds (ns).

FOOTNOTES TO AC CHARACTERISTICS

Number Symbol o.ner.I "-tel' Z084OOO4 Z0840006 Z084OOO8

1 TcC TwCh + Twa + TrC + TIC

7 TdA(MREOt) TwCh + TIC - 65 -50 -45

10 TwMREOh TwCh + TIC -20 -20 -20

11 TwMREQI TcC -30 -30 -25

26 TdA(tOAOt) TcC - 70 -55 -50

29 TdO(WRt) TcC - 170 -140 -120

31 TwWR TcC -30 -30 ·-25

33 TdD(WRt) TwCI + TrC - 140 -140 - 120

35 TdWRr(D) TwCI + TrC - 70 -55 ·-50

45 TdCTr(A) TwCI + TrC -50 -50 -45

50 TdM1f(IOROt) 2TcC + TwCh + TIC -65 -50 ·-45

PC lest Conditions
VIH - 20V VQH - 1.5V
V1L - 0.8 V VOL - 1.5 V
VIHC - Vee - 0.6 V FLOAT - ±0.5V
VILC - 0.45 V
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