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address. This fiexibility in selecting the interrupt service
routine address allows the peripheral device to use several
different types of service routines. These routines may be
located at any available location in memory. Since the
interrupting device supplies the low-orderbyte of the 2-byte
vector, bit 0 (A,) must be a zero.

- Interrupt Enable/Disable Operation. Two flip-flogs, IFF,

and IFF,, 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 Z80 CPU Technical Manual (03-0029-01) and Z80
Assembly Language Programming Manual (03-0002-01).

Table 2. State of Flip-Flops

Action IFFs IFF; Comments

CPU Reset 0 0  Maskable interrupt
INT disabled

Dl instruction execution 0 0  Maskable interrupt
INT disabled

El instruction execution 1 1 Maskable interrupt
TNT enabled

LD Al instruction execution U o [FFp — Parity flag

LD AR instruction execution e |FFp — Parity flag

Accept NMI 0 ¢ Maskable interrupt
TNT disabled

RETN instruction execution  IFF; e IFF> — IFF at
completion of an
NMi service

routine.

INSTRUCTION SET

The microprocessor has one of the most powerful and
versatile instruction sets available in any 8-bit micro-
processor. It includes such unique operations as a block
move for fast, efficient data transfers within memory, or
between memory and I/O. 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 Z80 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:

0 8-bit loads

0O 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

O Bit set, reset, and test operations
0O Jumps

O Calls, returns, and restarts

O Inpdt and output operations

i

efficient and fast data transfer between various registers,
memory locations, and input/output devices. |These
addressing modes include:

A variety of addressing modes are implemented to%permit

Immediate
Immediate extended
Modified page zero
Relative

Extended

Indexed

Register

Register indirect
Implied

Bit

0O 00 oooooo o o
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8-BIT LOAD GROUP

Symbolic Opcode No.of No.ofM No.ofT
Mnemonic  Operation PIV N 76 543 210 Hex Bytes Cycles States Comments
[RoX Ay rer X o o 01 r r 1 1 4 nr Re_g._
LDn rn X o o 00 r 110 2 2 7 000 B
-n— 001 C
LD (HLY) r<+(HL) X o o o1 r 110 1 2 7 010 D
LD (X+d) re(X+d) X o o 11 011 101 DD 3 5 19 011 E
01 r 110 100 H
-d- 101 L
LD (Y+d) r<(Y+d) X o o 11 111 101 FD 3 5 19 i1 A
01 r 110
<-d->
LD(HL), r (HL) «r X o o 01 110 1 2 7
LD(X+d).r (X+d)=r X o o 11 011 10t DD 3 5 19
01 110 r
-—d-.
LO(Y+d).r (Y+d)+r X o o 11 111 101 FD 3 5 19
01 110 r
-—d—
LD (HL), n (HL) = n X o o 00 110 110 36 2 3 10
-—n-—
LD({X+d),n (X+d)+n X o o 11 011 101 DD 4 5 19
110 110 36
-—d—-
!
9
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16-BIT LOAD GROUP (Continued)

Symbolic pcode No.of No.ofM No.of T |
Mnemonic  Operation 76 543 210 Hex Bytes Cycles States Common*:
LDIX, ()~ IXy+(nn+1) 11 011 101 DD 4 6 20 !
1X_ « (nn) 00 101 010 2A
4—n—b
Q—n—b
LDIY,(nn)  IYq={nn+1) 1. 111 101 FD 4 6 20
IY_ «(nn) 00 101 010 2A
Q—n—b
Q—n—b
LD(n), HL  (n+1)+H 00 100 010 22 3 5 16
{nn)+L “n-
Q—n—b
LD(nn),dd  (nn+1) < ddy 1 101 101 ED 4 6 20
(nn) + dd, 01 ddo 011
Q—n—b
C—n—b
LD(n),IX  (nn+1)+IXy 11 011 101 DD 4 6 20 |
(nn) = 1X,_ 00 100 010 22 }
-<n-—> i
LD(n),IY  (nn+1)+1Yy 11 111 101 FO 4 6 20
(hn) =1y 00 100 010 22
G-n—b
‘—n—b
LDSPHL  SP<HL 11 111 001 F® 1 1 6
LDSPIX  «SP«IX 11 011 101 DD 2 2 10
1 111 001 F9
LDSPIY SP«IY 11 111 101 FD 2 2 10
11 111 001 F9 qq Pai
PUSHqq (SP-2)+qq. 11 qq0 101 1 3 11 .00 BC
SP~1)+aqan 01 DE
SP-+SP -2 10 HL
PUSH iX (SP-2) «IX_ 11 011 101 DD 2 4 15 11 AF
(SP-1)« Xy 11 100 101 ES
SP—+SP -2
PUSHIY (SP-2)« 1Y, 11 111 101 FD 2 4 15
(SP-1)+IYy 11 100 101 ES
SP—+SP -2
POPqq qgu+(SP+1) 11 qg0 001 1 3 10
qqL < (P
SP—+SP +2
POP IX IXq + (SP+ 1) 11 011 10t DD 2 4 14
1X_ + (SP) 11 100 001 E1
SP—+SP +2
POPIY IYy < (SP+1) 1 111 101 FD 2 4 14
1Y+ (SP) 11 100 001 Et
SP-+>SP +2

NOTE: (PAIR)y4, (PAIR)_ refer to high order and low order eight bits of the register pair respectively, e.g., BC = C, AFy = A
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8-BIT ARITHMETIC AND LOGICAL GROUP (Continued)

Symbolic No.of No.ofM No.of T
Mnemonic  Operation S 2 H PIVN C 76 543 210 Hex Bytes Cycles States Comments
INC Fer+1 $ 4 X ¢t XV O e 00 r [100) 1 1 4
INC (HL) (HL) +
(HL)+1 $ ¢+ X ¢t XV o e 00 110 [100] 1 3 11
INC(X+d) " (IX+d)+ $ ¢ X ¢ XV O e 11 011 1014 DD 3 6 23
X+d)+1 00 110 [100}
Q—d—b
INC(Y+d) (Y+d)~ $ ¢ X ¢ XV 0 e 11 111 101 FD 3 6 23
(Y +d)+1 00 110 [100]
-g--
DECm mem-1 $ § X ¢ XV 1 e

NOTE: misany of 1, (HL), (1X+d), (IY + d) as shown for INC. DEC same format and states as INC. Replace [100 ] with [T01] in opcode.

GENERAL-PURPOSE ARITHMETIC AND CPU CONTROL GROUPS

Symbolic Opcode No.of No.of M No.of T
Mnemonic  Operation 8 Z H P/VN C 76 543 210 Hex Bytes Cycles States Comments
DAA @ $t ¢t X ¢ X P e ¢ 00 100 111 27 1 1 4 Decimal adjust
- accumulatot
CPL A~A e o X 1T X e 1 o 00 101 111 2F 1 1 4 Complemert:
accumulatot
(one's
complement).
NEG A<0-A ¢ ¢ X ¢ XV 1 § 11 101 101 ED 2 2 8 Negate acc.!
01 000 100 44 (two's
oomplemen:?.
CCF CY«CY e o X X X e« 0 § 00 111 111 3F 1 A 4 Compleme!
carry flag.
SCF CY«1 e ¢« X0 X ¢ 0 1 00 110 111 37 1 1 4 Set carry flag.
NOP Nooperation e e X e X e e o 00 000 000 00 1 1 4
HALT CPUhalted o e X » X o o e 01 110 110 76 1 1 4
Dl * IFF+-0 e ¢ X o X o o o 11 110 011 F3 1 1 4
El IFF+1 e ¢ X ¢ X o o o 11 111 011 FB 1 1 4
MO Setinterrupt o o X e X e e ¢ 11 10t 101 ED 2 2 8
mode 0 01 000 110 46
M1 Setinterrupt e e X e X e o e 11 101 101 ED 2 2 8 |
mode 1 01 010 110 56 ‘
M2 Setinterrupt ¢ e X e X e o e 11 101 101 ED 2 2 8
mode 2 0t 011 110 S5E

NOTES: @ converts accumulator content into packed BCD following add or subtract with packed BCD operands.

IFF indicates the interrupt enable flip-flop.

CY indicates the carry fiip-flop.
+ indicates interrupts are not sampied at the end of El or DI.

14
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BIT SET, RESET AND TEST GROUP

Symbolic Flags No.of No.ofM No.of T
Mnemonic Opersion 8 Z H PNN C 543 210 Hex Bytes Cycles States Comments
BITb,r Zer X 4§ X 1 X X 0 e 11 001 01 CB 2 2 8 r__ Reg
o0 b s 000 8
BITb,(H) Z<+(HL}y, X ¢ X 1 X X 0 e 11 001 011 CB 2 3 12 001 C
o1 b 110 010 D
BITb(X+d)p Z+=(X+d), X $ X 1 X X 0 o 11 011 1001 DD 4 5 20 011 E
11 001 011 CB 100 H
-d- 101 L
o1 b 110 11 A
: b Bit
BITL,AY+dp Z—(¥+d), X § X 1 X X 0 ¢ 11 111 101 FD 4 5 20 0000
-~ 11 001 o011 CB 001 1
-d- 010 2
01 b 110 011 3
SETb,r b1 e ¢« X o X o o .o 11 001 O11 CB 2 2 8 100 4
0 o o 101 5
SETb,(HL) (HUp+1 e e X ¢ X o e o 11 001 O11 CB 2 4 15 110 6
0 b 10 117
SETb, (X+d) (X+djp=1 o e X o X o e o 11 011 101 DD 4 6 23
: 11 001 011 CB
4—d->
. 01 b 110
SETb,(IY+d) (Y+djpe=1 ¢ ¢ X o X o o o 11 111 101 FD 4 6 23
11 001 011 CB
-
@ b 110
RESb.m  mp+0 e o X o X o « o [0 To form new
mar, (HL), opcode replace
0X+d), (Y +d) [i3]ofsETb, s
with[10] Aags
and time
states for SET
instruction,
NOTE: The notation my, indicates location m, bitb (010 7).
|
KT
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PIN DESCRIPTIONS

Ag-Aqs. Address Bus (output, active High, 3-state). Ag-A1s
form a 16-bit address bus. The Address Bus provides the
address for memory data bus exchanges (up to 64K bytes)
and for /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 MREQ,
IORQ, 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. BUSREQ forces the
CPU address bus, data bus, and control signals MREQ,
10RQ, RD, and WR to go to a high-impedance state so that
other devices can control these lines. BUSREQ is normally
wired-OR and requires an external pullup for these
applications. Extended BUSREQ periods due to extensive
DMA operations can prevent the CPU from properly
refreshing dynamic RAMs.

Dg-D7. Data Bus (input/output, active High, 3-state). Dg-D7
constitute an 8-bit bidirectional data bus, used for data
exchanges with memory and 1/O.

HALT. Halt State (output, active Low). HALT indicates that
the CPU has executed a Halt instruction and is awaiting
either a nonmaskable or amaskable 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 1/0 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.

I0RQ. Input/Output Request (output, active Low, 3-state).
I0RQ indicates that the lower half of the address bus holds a
valid I/0 address for an I/O read or write operation. IORQ is
also generated concurrently with M1 during an interrupt
acknowledge cycle to indicate that an interrupt response
vector can be placed onthe data bus.

M1. Machine Cycle One (output, active Low). M1, together
with MREQ, indicates that the current machine cydie is the
opcode fetch cycle of an instruction execution. M1, together
with IORQ, indicates an interrupt acknowledge cycle.

MREQ. Memory Request (output, active Low, 8-state).
MREQ indicates that the address bus holds a valid address
for a memory read or memory write operation.

NMi. Non-Maskable Interrupt (input,_negative edge-
triggered). NMI has a higher priority than INT. NM| 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 indicatesthat the
CPU wants to read data from memory or an /O device. The
addressed |/0 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-fiop, clears the
PC and Registers | and R, and sets the interrupt $tatus to
Mode 0. During reset time, the address and databus goto 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
MREQ, 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 1/O 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 perinds can
prevent the CPU from properly refreshing dynamic
memory.

WR. Write (output, active Low, 3-state). WR indicates that the
CPU data bus holds valid data to be stored at the addressed
memory or I/O location.
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Memory Read or Write Cycles. Figure 6 shows the timing
of memory read or write cycles other than an opcode fetch
(M1) cycle. The MREQ and RD signals function exactly asin
the fetch cycle. in a memory write cycle, MREQ also

becomes active whenthe address bus is stable. The WR fine
is active when the data bus is stable, so that it can be used
directly as an R/W pulse to most semiconductor memories.
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Figure 6. Memory Read or Write Cycles
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interrupt Request/Acknowledge Cycle. The CPU  During this M1 cycle, I0RQ becomes active (instead of
samples the interrupt signal with the rising edge of the last  MREQ) to indicate that the interrupting device can place an
clock cycle at the end of any instruction (Figure 8). Whenan  8-bit vector on the data bus. The CPU automatically adds
interrupt is accepted, a special M1 cycle is generated.  two Wait states to this cycle.

Tu T T2 Twa Twa Tw Ta
S vavavaVaVWaval
i ' L ko
®
O
iNT
3 ®
Ao-A1s ) pC ’:%
-!-(8) e ®
M1 \ of S )
—) @ —a] 52
ioRa & s 5
i IS — - -
®'\1 ~ 2T
WATT \ Y /7 \
| <—@ L ®-> [ .
Do-D7 . < ’: :’ ’: 'Z W vaup pata K:
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Non-Maskable interrupt Request Cycle. NM is sampled
atthe same time as the maskable interrupt input iNT but has
higher priority and cannot be disabled under software
control. The subsequent timing is similar to that of a normal

Ao-A1s

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

LAST M CYCLE M1
Tu ‘ T T2 kel T Ts L

CLOCK—/_\_/—_\_—/ ‘_/_\ / __/ “\ /[—\_/

______ Ul 2 S PN DU R S
N 7 e [~

X (4 X REFRESH
—>®'<— - @i<—
. ==
il |
nput,to g its being d on the ] hine cycle, NMI's talling edge must occur no later than the rising edge

* Although NMi is an asy
of the clock cycle preceding the last state of any instruction cycle (Ty).

Figure 9. Non-Maskable Interrupt Request Operation
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Bus Request/Acknowledge Cycle. The CPU samples  to a high-impedance state with the rising edge of the next
BUSREQ with the rising edge of the last clock period of any  clock pulse. At that time, any external device can take
machine cycle (Figure 10). If BUSREQ is active, the CPU  control of these lines, usually to transfer data between
sets its address, data, and MREQ, IORQ, RD, andWRlines  memory and I/O devices.

Tim Tx Tx o Tx
CLOCK —F\ / N \ ’- \
l ®
BUSREQ \
— s 4[ jﬁ
@) |-
BUSACK .
" FLOAT F, e
Ao-A4s 4 X
Do-Dy H’ FLOAT :_
"_';E: ) » FLOAT y—
10RQ

5
v
2

HALTY UNCHANGED

NOTES: 1) Tum = Last state of any M cycle.
2) Tx = An arbitrary clock cycle used by requesting device.

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

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

M1 }
T n T

CLOCK

HALT

T Te T T2

Halt Instruction
Received

'AlthoughNMlls-n ynch Input,tog

{ts being

gnized on the hi
later than the rising edge of the clock cyclo preceding the last state of any instruction cyclc M-

cycle, NMI's falling edge must occur no

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

f\ / \

¢

LD

internal T cycles are consumed before the CPU resumes
normal processing operation. RESET clears the PC register,
so the first opcode fetch will be to location 0000H
(Figure 12).

RESET

7

Ao-A1s )E_/ -4
— @ |-
FLOAT
Do~-D7 H
— ) @ —
7
i /
_MREQ,
RD, WR

ol
2
o

Y/

BUSACK

Xz
»
b=
-4

Figure 12. Reset Cycle
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Power-Down mode of operation (Only applies to CMOS
Z80 CPU).

CMOS Z80 CPU supports Power-Down mode of operation.

This mode is also referred to as the "standby mode®, and
supply current for the CPU goes down as low as 10 uA
{Where specified as lcc,).

Power-Down Acknowledge Cycle. When the clock input
tothe CPU 1s stopped at either a High or Low level, the CPU
stops its operation and maintains all registers and control
signals. However. lcc» (standby supply current) is
guaranteed only when the system clock is stopped at a Low

T T2 Ty Ta

T

level during T, of the machine cycle following the execution
ol the HALT instruction. The timing diagram for the
power-down function, when implemented with the HALT
instruction, is shown in Figure 13.

T2 T3 Te

g F—

HALT

\

N/

s
—7

7L

-/

Figure 13. Power-Down Acknowledge
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Power-Down Release Cycle. The system clock must be
supplied to the CPU to release the power-down state. 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
are shown in Figure 14,

Ty T2 LE]

NOTES: ’

1) Whenthe external oscillator has been stopped to enter the power-down
state, some warm-up time may be tequired to obtain a stabie clock for
the release.

2) When the HALT instruction is executed to enter the power-dawn state,
the CPU will also enter the Halt state. An interrupt signal (either NMI or
iNT) or a RESET signal must be applied to the CPU after the system
clock is supplied in order to reiease the power-down state.

Ta Ty

HALT /
7L

r Lo

Figure 14a.

Ty T2 T Ta

7 L 7
. 77 rd

L
RESETY /
a4
A,
! L (Lo
— rid , 7
“ \—/—
HALY /
! L 7 L
7 rard
Figure 14b.
T Ty T Ta T T2 Twa Twa
J L rd
77 7
_ —
INT /
f L

HALT

Figure 14c.

Figure 13. Power-Down Release

PS017801-0602


Gayle Gamble
PS017801-0602


ABSOLUTE MAXIMUM RATINGS

Voltage on Vg with respecttoVgs. .. .. ... -0.3Vio +7V
Voltages on all inputs with respect

toVgg ..o -0.3Vto Ve + 0.3V
Operating Ambient

Temperature .............. See Ordering Information
Storage Temperature . . ............ -65°Cto +150°C

I
Stresses greater than those listed under Absolute Maximum Ratihgs may
cause permanent damage 1o the device. This is a stress rating only;
operation of the device at any condition above those indicatefi in the
operational sections of these specifications is not implied. Exppsure to
absolute maximum rating conditions for extended periods may affect
device reliability.

STANDARD TEST CONDITIONS

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:

m S=0Cto+70°C
Voltage Supply Range:
NMOS: +4.75V < VCC < +5.25V
CMOS: +4.50V £ VCC < +5.50V
& E=-40°C to 100°C, +4.50V S VCC < +5.50V

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

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

FROM OUTPUT
UNDER TEST
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DC CHARACTERISTICS (284C00/CMOS Z80 CPU)

Symbol Parameter Min Max Unit Condition
ViLe Clock Input Low Voltage ~03 0.45 \'
ViHe Clock Input High Voltage Vec-.6 Vec+.3 '
ViL Input Low Voltage -03 0.8 \
ViH Input High Voltage 22 Vee \
VoL Output Low Voltage 0.4 v loL = 2.0mA
VOH, Output High Voltage 24 \ loH= —-16mA
VOH, Output High Voltage Vec-08 v loH = —250 uA
lecy Power Supply Current 4 MHz 20 mA Vee = 5V
6 MHz 30 mA VIH = VCC - 02v
8 MHz 40 mA Vi =02V
10 MHz 50 mA
20 MHz 100 mA Voo = 5V
lcc, Standby Supply Current 10 uA Voo = 5V
CLK =(0)
VIH = Vg - 0.2V
Vi=02v
I Input Leakage Current =10 10 uA ViN = 0.4to Vg
Lo 3-State Output Leakage Current in Float -10 102 pA Vour = 0.4toViec

1. Measurements made with outputs floating.

2. Ay5-Ag, D7-Dg, MREQ, iORQ, RD, and WR.

3. |002 standby supply current is guaranteed only when the supplied clock is stopped at a low level during T4 of the machine cycle immediately following
the execution of a HALT instruction.

CAPACITANCE
Symbol Parameter Min Max Unit
CerLock Clock Capacitance 10 pf
CiN Input Capacitance 5 pf
Cout Output Capacitance 15 pf

Ta = 25°C,f = 1 MHz.
Unmeasured pins returned to ground.
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AC CHARACTERISTICS! (284C00/CMOS 280 CPU)
Ve=5.0V £ 10%,

uniess otherwise specified

|Z84C0004  Z84C0006 Z84CO008 Z84C0010 Z84C0020[1] Unk Note
No Symbol Parameter Min Max Min Max Min Max Min Max Min Max
1 TcC Clock Cycle time 250* DC 162*DC 125*DC 100 DC 50* DC nS
2 TwCh Clock Pulse width (high) 110 DC 65 DC 5 DC 40 DC 20 DC nS
3 TwCl Clock Pulse width (low) 110 DC 65 DC 5 DC 40 DC 20 DC nS
4 TfC Clock Fall time 30 20 10 10 10 nS
5 TrC Clock Rise time 30 20 10 10 10 nS
6 TdCr(A) Address vaild from Clock Rise 110 90 80 65 57 nS [2]
7 TdA(MREQf) Address valid to /MREQ Fall 65* 35* 20* s* -15* nS
8 TdC{MREQf) Clock Fall to MREQ Fall delay 85 70 60 55 410 nS
9 TdCr(MREQr) Clock Rise to /MREQ Rise delay 85 70 60 56 40 nS
10 TWMREQh  MREQ pulse width (High) 110* 65* 45+ 30* 10* nS [3]
11 TwMREQ! MREQ pulse width (low) 220* 132* 100" 75* 25* nS [3]
12 TdC{MERQr) Clock Fall to /MREQ Rise delay 85 70 60 55 40 nS
13 TdCHRDf) Clock Fall to /RD Falf delay 95 80 70 65 40 nS
14 TdCr(RDr) Clock Rise to /RD Rise delay 85 70 60 40 nS
15 TsD(Cr) Data setup time to Clock Rise 35 30 30 25 12 nS
16 ThD(RDr) Data hold time after /RD Rise 0 o] 0 0 o] nS
17 TsWAIT(Cf)  /WAIT setup time to Clock Fall 70 60 50 20 75 nS
18 ThWAIT(Cf)  /WAIT hold time after Clock Fall 10 10 10 10 10 nS
19 TdCr(M1f) Clock Rise to /M1 Fall delay 100 80 *70 65 45 nS
20 TdCr(M1r) Clock Rise to /M1 Rise delay 100 80 70 65 45 nS
21 TdCr(RFSHf) Ciock Rise to /RFSH Fall delay 130 110 95 80 60 nS
22 TdCr(RFSHr) Clock Rise to /RFSH Rise delay 120 100 85 80 60 nS
23 TdCf(RDr) Clock Fali to /RD Rise delay 85 70 60 55 40 nS
24 TdCr(RDf) Ciock Rise to /RD Fall delay 85 70 60 55 40 nS
25 TsD(Cf) Data setup to Clock Fall during
M2, M3, M4 or M5 cycles 50 40 30 25 12 nS '
26 TdA(IORQf) Address stable prior to 180" 107 75* 50* o nS
NORQ Fail .
27 TdCHIORQf) Clock Rise to /IORQ Fall delay 75 65 55 50 40 nS
28 TdCKIORQr) Clock Fall to AORQ Rise delay 85 70 60 55 40 - nS
29 TdD(WRf)Mw Data stable prior to /WR Fali 80" 22 5* 40* -10* nS
30 TdCf(WRf) Clock Fall to WR Fali delay 80 70 60 . 55 40 nS
31 TwWR /WR pulse width 220" 132* 100* 75* 25* nS
32 TdC(WRr)  Clock Fall to /WR Rise delay 80 70 60 55 40 nS
33 TdD(WRf)IO Data stable prior to /WR Fall -10* -55* -55* -10* -30* nS
34 TdCr(WRf)  Clock Rise to /WR Fall delay 65 60 60 50 40 nS
35 TdWRr(D) Data stable from MWR Rise 60" 30" 15* 10* o* nS
36 TdCKHALT) Clock Fallto HALT ‘L' or ‘H' 300 260 225 20 70 nS
37 TwNM! /NMI pulse width 80 60 60 60 60 nS
38 TsBUSREQ /BUSREQ setup time 50 50 40 30 15 nS
(Cr) to Clock Rise
“For clock periods other than the minimurns shown. calculate parameters using the table on the following page.
Calculated values above assumed TrC = TIC = 20 ns.
tUnits in nanoseconds (ns). )
1 For loading > 50 pf. Decrease width by 10 ns for each additional 50 pf.
**4 MHz CMOS Z80 is obsoleted and replaced by 6 MHz
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AC CHARACTERISTICS! (Z84C00/CMOS Z80 CPU; Continued)
Vee=5.0V + 10%, unless otherwise specified

ZBAC0004 Z84C0006 ZB4CO008 ZBAC0010 ZB4CO020{1] Unit Note

No Symbol Parameter Min Max Min Max Min Max Min Max Min Max

39 ThBUSREQ /BUSREQ hold time 10 10 10 10 10 nS
(Cr) after Clock Rise

40 TdCr Clock Rise to /BASACK 100 20 80 75 40 nS
(BUSACKf)  Fall delay )

41 Tdcf Clock Fall to /BASACK 100 90 80 75 40 nS
(BUSACKr)  Rise delay

42 TdCr(Dz) Clock Rise to Data float delay 90 80 70 €5 40 n3

43 TdCr(CTz) Clock Rise to Control Outputs
Float Delay ({MREQ, /IORQ,

/RD and WR) 80 70 60 65 40 ns
44 TdCr(Az) Clock Rise to Address 90 80 70 75 40 nS
float delay
45 TdCTHA) Address Hold time from /MREQ, 80* 35* 20* 20" o* nS
NORQ, RD or WR )
46 TsRESET(Cr) /RESET to Clock Rise setup time 60 60 45 40 15 nS
47 ThRESET(Cr) MRESET to Clock Rise Hold time 10 10 10 10 10 nS
48 TsINTHCr) /INT Fall to Clock Rise 80 70 55 50 15 nS
) Setup Time
49 ThINTr(Cr) /INT Rise to Clock Rise 10 10 10 10 10 nS
Hold Time
50 TdMif M1 Fall to fIORQ Fall dela)‘l 565* 359* 270" 220" 100* nS
(IORQf) :
51 TdCHIORQf) [Clock Fall to /IORQ Fall delay 85 70 60 55 45 n3S
62 TdCf(IORQr) Clock Rise to /IORQ Rise delay 85 70 60 55 45 ng
53 TdCH(D) Ciock Fall to Data Valid delay 150 130 115 110 75 nS
Notes:

* For Clock periods other than the minimum shown, calculate parameters using the following table.
Calculated values above assumed TiC = TfC = maximum.
** 4 MHz CMOS Z80 is obsoleted and replaced by 6 MHz
[1} Z84C0020 parameters are guuaranteed with SOpF load Capacitance.
[2] i Capacitive Load is other than 50pF, please use Figure 1. to calculate the value.
[3] Increasing delay by 10nS for each S0pF increase in loading, 200pF max for data lines, and 100pF for control kines.

FOOTNOTES TO AC CHARACTERISTICS

No Symbol Parameter Z84C0004™ Z84C0006 ZB84C0008 Z84C0010 Z84CDO20
1 TcC TwCh + TwCl + TrC + TIC

7 TdA(MREQS) TwCh + TIC -65 -50 -45 -45 -45
10 TwMREQh TwCh + TIC -20 -20 -2 -20 -20
11 TwMREQ! TcC -30 -30 -25 -25 -25
26 TdA(IORQM) TcC -70 -55 -50 -50 -50
29  TdD(WRf) TcC -170 -140 . 120 -60 -60
31 TwWR TcC / -30 -30 -25 -25 -25
33 TdD(WRY) TWCl + TrC -140 140 -120 60 -60
35 TdWRr(D) TwCl + TrC -70 -85 -50 -40 -25
45  TdCTr(A) TwCl + TrC -50 -50 -45 -30 -30
50 TdMIf(IORQf)  2TcC + TwCh + TIC -65 -50 -45 -30 -30

AC Test Conditions: Viy = 20V VoH = 1.5V ViHc = Ve -06V FLOAT = +0.5V
ViL=08V VoL =15V ViLg = 045V
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Figure 1. Address Detay Characteristics
(Parameter 6)
DC CHARACTERISTICS (Z8400/NMOS Z80 CPU)
All parameters are tested unless otherwise noted.
Symbol Parameter Min Max Unit Test Condition
ViLe Clock Input Low Voltage -0.3 045" v
ViHC Clock Input High Voitage Vec-6 Vee+.3 v
Vi Input Low Voltage ~0.3 08 \
ViH input High Voltage 20! Vee Vv
Vou Output Low Voltage 04 \ loL =2.0mA
VoH Output High Voltage 2.41 v loH= —250 A
lcc. Power Supply Current ’ 200 mA Note 3
Iy input Leakage Current 10 uA ViN=0toVce
o 3-State Output Leakage Current in Float -10 102 pA Vout=0.416Vee
1. For military grade parts, refer to the Z80 Military Electrical Specification.
2. Ays-Ag. Dy-Dp. MREQ. IORG. D, and WR.
3. Measurements made with outputs fioating.
CAPACITANCE
Guaranteed by design and characterization.
Symbol Parameter ~ Min Max Unit
CcLock Clock Capacitance 35 pf
Cin Input Capacitance 5 pf
Cout Output Capacitance 15 pf
NOTES:
Ta = 25°C,{ = 1 MHz.
Unmeasured pins returned to ground.
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AC CHARACTERISTICS? (Z8400/NMOS 280 CPU; Continued)

20840004 20840006 20840008
Number Symbol Parameter Min Max Min Max Min Max
39 ThBUSREQ(Cr) BUSREQ Hold Time after Clock t 0 0 0
40 TdCrBUSACKf) Clock tto BUSACK 4 Delay 100 90 80
41 TACHBUSACKr) Clock +to BUSACK t Delay 100 90 80
42 TdCr(Dz) Clock # to Data Float Delay 90 80 70
43 TdCr(CTz) CIoEk_ftg Control thputs Fl_oat Delay 80 70 60
(MREQ, IORQ, RD, and WR}
44 TdCr(Az) Clock t to Address Float Delay 90 80 70
45  TdCT(A) MREQ1, IORQ*, RD*, and WR tto 80" 35* 20"
Address Hold Time
46 TsRESET(Cr) RESET to Clock t Setup Time 60 60 45
47 ThRESET(Cr)  RESET 1o Clock t Hold Time 0 0 0
48 TsINTHCN) INT to Clock 1 Setup Time 80 70 55
49 ThINT(Cr) iNT to Clock t Hold Time 0 0 0
50  TdMIfIORQf) M7 ¢toiORQ ¢ Delay 565* 365°* 270"
51  TdCH!ORQf)  Clock toIORQ + Delay 85 70 60
52 TdC{IORQr)  Ciock tIORQ t Delay 85 70 60
53 TdCHD) Clock ¢ to Data Vafid Delay 150 130 115

*For clock periods other than the minimums shown, calculate parameters using the foliowing table. Calculated values above
assumed TC = TIC = 20 ns.
‘rpnits in nanoseconds (ns).

FOOTNOTES TO AC CHARACTERISTICS

Number Symbol General Parameter 20840004 Z0840006  Z084D008
TeC T™WCh + WCl + TC + TfC
7 TdA(MREQ) TwCh + TiC - 65 -50 -45
10 TWMREQh WCh + TiC - 20 ~-20 -20
1 TWMREQI TeC - 30 -30 -25
26 TdA(IORQf) TcC - 70 ~55 -50
29 TAD(WRY) TeC - 170 ~140 -120
31 TWwWR TeC - 30 -30 -25
33 TdD(WRY) WwCl + 7C - 140 -140 -120
35 TdWRr(D) WwCl + TC - 70 -55 -50
45 TdCTr(A) WCl + TC - 50 -50 —~45
50 TdM1{(I0RQ) 2TcC + TwCh + TiC - 65 -50 -45
AC Test Conditions: :
Vi = 2.0V Von =15V
VL =08V VoL = 1.5V
Viue = Voc -0.6V FLOAT = +0.5V
ViLe = 045V
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Customer Support

For answers to technical questions about the product, documentation, or any other
issues with Zilog’s offerings, please visit Zilog’s Knowledge Base at
http://www.zilog.com/kb.

For any comments, detail technical questions, or reporting problems, please visit
Zilog’s Technical Support at http://support.zilog.com.
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