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PRODUCT SPECIFICATION

280180/285180*

Z180® MICROPROCESSOR
(*Z85180 - PRELIMINARY)

FEATURES
W 780180 Supports Operating Frequency to 10 MHz

B 785180 Supports Operating Frequency to 20 MHz

® On-Chip MMU Supports Extended Address Space

Two DMA Channels

On-Chip Wait State Generators

Two UART Channels

Two 16-Bit Timer Channels

m  On-Chip Interrupt Controller

® On-Chip Clock Oscillator/Generator
m Clocked Serial I/O Port

m  CPU Control Register (Z85180 onfy) provides:
- Programmable execution speed (to 20 MHz)
- Programmabte EMI noise reduction
- Reduced operating current (to 20% of Z80180)
- Fully static operation - low STANDBY current
(10 pA max.)

® Code Compatible with Zilog Z80 CPU Extended
Instructions

W 6 MHz Version Supports 6.144 MHz CPU Clock
QOperation.

GENERAL DESCRIPTION

Based on a microcoded execution unit and an advanced
CMOS manufacturing technology, the Z80180 is an 8-bit
MPU which provides the benefits of reduced system costs
and low power operation while offering higher perfor-
mance and maintaining compatibility with a large base of
industry standard software written around the Zilog Z80®
CPU.

The Z8S180 is a fully static version of Z80180 which
provides complete software and hardware compatibility to
the Z80180 as well as enhancements for doubling execu-
tion speeds, power savings and EMI noise reduction.

Higher performance is obtained by virtue of higher operat-
ing frequencies, reduced instruction execution times, an
enhanced instruction set, and an on-chip memory man-
agement unit (MMU) with the capability of addressing up
to 1 Mbyte of memory.

Reduced system costs are obtained by incorporating
several key system functions on-chip with the CPU. These
key functions include I/O devices such as DMA, UART,
and timer channels. Also included on-chip are several
“glue" functions such as dynamic RAM refresh control, wait
state generators, clock oscillator, and interrupt controlier.

Not only does the Z80180 consume alow amount of power
during normal operation, but it also provides two operating
modes that are designed to drastically reduce the power
consumption even further. The SLEEP mode reduces
power by placing the CPU into a "stopped" state, thereby
consuming less current, while the on-chip /O device is still
operating. The SYSTEM STOP mode places both the CPU
and the on-chip peripherals into a "stopped® mode, thereby
reducing power consumption even further.

In addition to the two operating modes offered by the
Z80180, the Z8S180 provides a STANDBY mode. The
STANDBY mode consumes less than 10 pA by stopping
the externatl oscillators and internal clock.

When combined with other CMOS VLS| devices and memo-
ries, the Z80180 provides an excellent solution to system
applications requiring high performance, and low power
operation. .

For the rest of this document, descriptions of Z180 opera-
tion applies to both Z80180 and Z85180.
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GENERAL DESCRIPTION (Continued)
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Figure 1b. Z80180 68-Pin PLCC
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Figure 1c. Z80180 80-Pin QFP
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Figure 2a. Z8S180 68-Pin PLCC T
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Figure 2b. Z8S180 80-Pin QFP
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GENERAL DESCRIPTION (Continued)
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Figure 3. Z80180 Block Diagram
Note:

The Z85180 contains an additional control register. For details see /O

Register Section.
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PIN DESCRIPTION:

Ao-A19. Address Bus (Output, active High, 3-state). Ao-A19
form a 20-bit address bus. The Address Bus provides the
address for memory data bus exchanges, up 1o 1 Mbyte,
and /O data bus exchanges, up 1o 64K. The address bus
enters a high impedance state during reset and extenal
bus acknowledge cycles. Address line A1g is multiplexed
with the output of PRT channel 1 (TOUT, selected as ad-
dress output on reset) and address line A ,is not available
in DIP versions of the Z80180.

BUSACK. Bus Acknowledge (Output, active Low).
BUSACK indicates the requesting device, the MPU ad-
dress and data bus, and some control signals, have
entered their high impedance state.

BUSREQ. Bus Request (Input, active Low). This input is
used by external devices (such as DMA controliers) to re-
quest access to the system bus. This request has a higher
priority than NMi and is always recognized at the end of
the current machine cyde. This signal will stop the CPU
from executing further instructions and places the address
and data buses, and other control signals, into the high im-
pedance state.

CKAo, CKA1. Asynchronous Clock 0 and 1 (Bidirectional,
active High). These pins are the transmit and receive
clocks for the synchronous channels. CKAg is multiplexed
with DREQo and CKAj is multiplexed with TENDo.

CKS. Serial Clock (Bidirectional, active High). This line is
clock for the CSIO channel.

CLOCK. System Clock (Output, active High). The outputis
used as a reference clock for the MPU and the extemal
system. The frequency of this output is equal to one-half
that of the crystal or input dlock frequency.

TTS0-CT31. Clear to Send 0 and 1 (Inputs, active Low).
These lines are modem control signals for the ASCI chan-
nels. C_T§1 is multiplexed-with RXS.

Do-D7. Data Bus (Bidirectional, active High, 3-state). Do-
D7 constitute an 8-bit bidirectional data bus, used for the
transfer of information to and from /O and memory
devices. The data bus enters the high impedance state
during reset and external bus acknowledge cycles.

DCDo. Data Carrier Detect 0 (Input, active Low). This is a
programmable modem control signal for ASCI channel 0.

DREQo, DREQH. DMA Request 0 and 1 (Input, active
Low). DREQ is used to request a DMA transfer from one
of the on-chip DMA channels. The DMA channels monitor
these inputs to determine when an external device is ready
for a read or write operation. These inputs can be
programmed to be either levet or edge sensed. DREQo is
multiplexed with CKAe.

E. Enable Clock (Output, active High). Synchronous
machine cycle dlock output during bus transactions.

EXTAL. External Clock/Crystal (Input, active High). Crys-
tal oscillator connection. An external clock can be input to
the Z80180 on this pin when a crystal is not used. This input
is Schmitt triggered.

HALT. Halt/Sleep Status (Ouiput, active Low). This output
is asserted after the CPU has executed either the HALT or
SLP instruction, and is waiting for either non-maskable or
maskabie interrupt before operation can resume. it is also
used with the M1 and ST signals 1o decode status of the
CPU machine cycle.

INTo. Maskable Interrupt Request 0 (Input, active Low).
This signal is generated by external VO devices. The CPU
will honor this request at the end of the current instruction
cyde as long as the NMI and BUSREQ signals are inac-
tive. The CPU acknowiledges this interrupt request with an
interrupt acknowledge cycle. During this cycle, both the M
and IORQ signals will become active.

INT1, INT2. Maskable Interrupt Requests 1 and 2 (Inputs,
active Low). This signal is generated by external VO
devices. The CPU will honor these requests at the end of
the cument instruction cycie as long as the NMi, BUSREQ,
and TNTo signals are inactive. The CPU will acknowledge
these interrupt requests with an interrupt acknowledge
cyde. Unlike the acknowledgement for INTo, during this
cyde neither the M1 or TORQ signals will become active.

TORQ. /0 Request (Output, active Low, 3-state). TORQ in-
dicates that the address bus contains a valid /O address
for an 1/O read or VO write operation. TORQ is also
generated, along with M1, during the acknowledgement of
the TNTo input signal to indicate that an interrupt response
vector can be placed onto the data bus. This signal is
analogous to the TOE signal of the Z64180.

Mi. Machine Cycle 1 (Output, active Low). Together with
MREQ, M1 indicates that the current cycle is the opcode
fetch cycle of an instruction execution. Together with
TORQ, M1 indicates that the current cycle is for an inter-
rupt acknowledge. It is also used with the HALT and ST
signal to decode status of the CPU machine cycle. This
signal is analogous to the LR signal of the Z64180.

MREQ. Memory Request (Output, active Low, 3-state).
MREQindicates that the address bus holds a valid address
for a memory read or memory write operation. This signal
is analogous to the ME signal of the Z64180.

NMI. Non-maskable Interrupt (Input, negative edge trig-
gered). NMI has a higher priority than INT and is always
recognized at the end of an instruction, regardiess of the
state of the interrupt enable flip-flops. This signal forces
CPU execution to continue at location 0066H.

Power ed by | Cniner.com El ectronic-Library

.363

Servi ce CopyRi ght 2003



ZILOG INC

bIE D BN 9984043 0025098 5bl EMZIL

RB. Read (Output, active Low, 8-state). RD indicates that

the CPU wants to read data from memory or an /O déevice.

The addressaed I/0 or memory devica should use this sig- .

nal to gate data onto the CPU databus. . .

HFS'FI Retresh;. (Output, achve Low)... Together with
MREG,-RFSH indicates that the curremt CPU machine

cycle and the eontents:of the address bus should be used.

“for retresh of dynamic memories. The low order 8 bits of
the address bus (A7-Ao) contain the re(resh address

This slgnal is analogous to the REF sigru oﬂhe2641ao

RTSo Request t0.Send 0 {Output, active Low). This isa

pwgmmablemodemoom:olsignalfqrAscwiamew.

RXAo, RXA1. Receive Data 0 and 1 (Inputs, active High).

These signals are the receive data, to the ASCI ohannels :

: Rxs Clocked Sarlal Receive Dem {Input, aonve H:gh)
This line.is the recsiver data for the CSIO channel. RXS is
muniplexed with the CTS1 signal for ASCI channel 1.

ST. Status (Output, active High). This signal is used with

the M1 and HALT output to decode the status of the CPU

- machine cycle. )

Note that the outputfrom M is affected by the status of the

. M1E bit in OMCR register. Table 1 shows the status while
MIE=1.

ST . | HAIT E Operation
o |, 1 0 cPU operation,
) (1st op-code fetch)
1. 1 [+] CPU operation
: {2nd op-code and
o 3rd op-code fetch)
1 1 1 'CPU opération
’ T {MC except for op-code fetch) '
0 | -X 1 - | DMA operation
0 0  |HALT mode
1 (o] 1 SLEEP mode (including (
SYSTEM STOP mode)
NOTE X: Don't care

MC Mactine cycle

. Table 1. Status SUmmary

TE'NBo TENl51
Low). This: ou!put is. assaried active during the last write
cycie of a DMA operation. It is used to indicate the end of
the block transfer. TENDo in multiplexed with CKA.

L TEST (Output) Thus pm is for Iesl and isleft open
TOUT TmerOuf(Oufput activeth) TOUTisthepulse N

output from PRT channel 1. This Ihe is multiplexed with
Aigof the address bus. | - i+
TXAo, TXA1. Transmit Data 0 and 1 (Outpu!s actwaHugh)

These signals are the transmitted data from the ‘ASCI
channels. Transimitted data changes afe Wlth respecl 1o
the falling edge of the transmit-clock. :

Transfer End 0 and 1. (Outputs, acrwe '

TXS. Clocked Serial Transmit Data (Output, active High).
This line is the transmitted data from the CSIO channel.

WAIT::Wait (Input, active Low). WATT indicates to the MPU
that the addressed memory or:VO devices are not ready
for a data transfer. This inpurt is used to induce additional
clock cycles into the current machine cycle. The WATT
input is:sampled on the falling edge of T2 (and subsequent
waiit states). mhehpullssa%l%" fow, then additional wait
states are inserted unti the' input is sampled high, at

which time execution will continve.

WH. Write (Output, active Low, 3-state). WR indicates that
the CPU.data bus holds valid data to be stored at the-ad-
dressed 1O or memory location.

XTAL. Crystal (input, active High). Crystal oscillator con--.
nection. This pin should be left open if an external clock is
used instead of a crystal. The oscillator input is nota TTL
level (reference DC characteristics).

Muitiplexed pin descriptions
A1e/TOUT During RESET, this pin is initialized .
as A,, pin. If either TOC1 or TOCO
_bit of the Timer Control Register
(TCR) is set to 1, TOUT functionis - .
selected. If TOC1 and TOCO bits are
cleared o 0, A,, function is selected.

During RESET, this pin is initialized
as CKAg pin. if either DM1 or SM1 in
. DMA Mode' Register (DMODE) Is set
o1, DREﬁo funiction is always’ selec-
ted.

CKAW/DRED0

CKAYTI ENDo . During RESET this pin is initialized
! _as CKA1 pin. If CKA1D bit in ASCI
control register ch1 (CNTLM) is set
to 1, TENDo function is selected. If
CKA1D bitis set to 0 CKA1 function
s se!ected i
RXS/CTSs *_Dufing RESET, this pin is initialized
’ . asRXSptn H CTS1E bitin ASCI
“status register ch1 (STAT1) s set -
. 101, CTS1 function is selected. .
. CTS1E bitjs set to 0, RXS function
s selected.
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ARCHITECTURE:

The Z180 combines a high performance CPU core with
a variety of system and /O resources useful in a broad
range of applications. The CPU core consists of five func-
tional blocks: clock generator, bus state controfler (includ-
ing dynamic memory refresh), interrupt controller, memory
management unit (MMU), and the central processing unit

(CPU). The integrated 1/O resources make up the remain- -

ing four functional blocks: direct memory access (DMA)
control (2 channels), asynchronous serial communications
interface (ASCI, 2 channels), programmable reload timers
(PRT, 2 channels), and a clock serial 1/O (CSIO) channel.

Clock Generator. This logic generates the system clock
from either an external crystal or clock input. The extemal
clock is divided by two and provided to both intemal and
external devices.

Bus State Controlier. This logic performs all of the status
and bus control activity associated with both the CPU and
some on-chip peripherals. This includes wait state timing,
reset cycles, DRAM refresh, and DMA bus exchanges.

Interrupt Controller. This block monitors and prioritizes
the variety of internal and external interrupts and traps to
provide the correct responses from the CPU. To remain
compatible with the Z80 CPU, three different interrupt
modes are supported.

Memory Management Unit. The MMU allows the user to
"map” the memory used by the CPU (logically only 64K)
into the 1M Byte addressing range supported by the
Z180. The organization of the MMU object code com-
patibility with the Z80 CPU while offerting access to an ex-
tended memory space. This is.accomplished by using an
effective "common area - banked area® scheme.

Central Processing Unit. The CPU is microcoded to
provide a core thatis object code compatible with the Z80
CPU. it also provides a superset of the Z80 instruction set,
including 8-bit multiply and divide. This core has been en-
hanced to allow many of the instructions to execute in
fewer clock cycles.

DMA Controlier. The DMA controller provides high speed

" transfers between memory and /O devices. Transfer

operations supporied are memory to memory, memory
to/from /O, and /O to I/O. Transter modes supporied are
request, burst, and cycle steal. DMA transfers can access
the full 1 Mbyte addressing range with a block iength up to
64K bytes, and can cress over 64K boundaries.

Asynchronous Serial Communications Interface
(ASCI). The ASCI logic provides two individual full-duplex
UARTSs. Each channel includes a programmable baud rate
generator and modem control signals. The ASCl channels .
can also support a multiprocessor communications format.

Programmable Reload Timer (PRT).This logic consists
of two separate channels, each containig a 16-bit counter
(timer) and count reload register. The time base for the
counters is derived from the system clock (divided by 20)
before reaching the counter. PRT channel 1 provides an
optional output to allow for waveform generation.

Clocked Serial /0 (CSI0). The CSIO channel provides a
half-duplex serial transmitter and receiver. This channel
can be used for simple high-speed data connection to
another microprocessor or microcomputer.

OPERATION MODES:

The Z180 can be configured to operate fike the 64180.
This is accomplished by allowing the user to have control
over the M1, TORQ, WR, and RD signals. The Operation
Mode Control Register (OMCR) determines the MT op-
tions; the timing of the IORQ, RD, and WR signals; and the
RETI operation.

1=

WMITE (W)
M1E (RW)

ID7|06|D5

Figure 4. Operation Mode Control Register
(110 Address = 3 EH)

MIE (M1 Enable): This bit controls the M1 output and is set
toa 1 during reset.

When M1E=1, the MT output is asserted LOW during the
opcode fetch cycle, the INTo acknowledge cycle, and the
first machine cycle of the NMI acknowledge. This will also
cause the MT signal to be active during both fetches of the
RET!I instruction sequence, which may cause corruption of
the external interrupt daisy chain. Hence, this bit should be
set to O for the Z180. When M1E=0, the M1 output is
nomally inactive and asserted LOW only during the
refetch of the RET! instruction sequence and during the
TNTo acknowledge cycle.

5

| IR R
Write into OMCR '~ Opcode Fetch
Figure 5. M1 Temporary Enable Timing
MITE (M1 Temporary Enable): This bit controls the tem-
porary assertion of the M1 signal. it is always read back as
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a Y andissetto 1 during reset. This function is used to
"arm” the internal interrupt structure of the Z8OPIO. When
a control word is written to the Z8OPIO to enable interrupts,
no enable actually takes place until the PIO sees an active
M signal. When =1, thera Is no change in the opera-
-tion of the M7 signal and M1E controls Its function. When
MITE=0, the M1 output will be asserted during the next
opcode feich cycle regardless of the state programmed
into the M1E bit. This is only momentary (one time) and the -
user need not reprogram a 1 to disable the function {See
Figure 5).

TOC: this bit controls the timing of the TORQ and ﬁﬁ slg-
nals. itissetto 1' by reset. }

When TOC=1, the TORQ and RD signals iunction the same
as the Z64180.

Ta
. B}

Figure 6. /O Read and Write Cycles with iOC =1

8

When I0T=0, the iming of the TORQ and RD signals match
the timing red by the Z80 family of peripherals. The
' TORG and RD signals will go active as.a resuit of the rising
edge of T2. This allows the Z180 fo satisfy the setup
times required by the Z80 peripherals on those two signals.

. T2 Tw T3
@ - :
RD
» 1 —
WR
il [

Figure 7. O Read and Write Cycles with i0C=0

" For the fest of this manual, it is assumed that M1E=0 and

- TOC=0. The user must program the Operation Mode Con-
trol Register before the first I/O instruction is executed.

TIMING:

This section explains the Z180 CPU timing for the fol-
lowing operations:

" Instruction (op-code) fetch timing.
Operand and data read/write timing.
- /O read/write timing. - .
Basic instruction (fetch and execute) tlming
RESET timing.
BUSREQIBUSACK bus exchange timing.

ThebasicCPU operaton consists ofone ormore "Machine
Cycles” (MC). A machine cycle consists of three system
clocks, T1, 72, and T3 while accessing memory or VO, or
it consists of one system clock (T1) during CPU intemal
. operations. The system clock is half the frequency of the

or 250 nsec). For interfacing to slow memory" or
peripherals, optional walt states’ (Tw) may be inserted be-
tween T2 and T3. ,

Instructlon {op-code) Fetch Timing. Fig. 8 shows the in-
struction (op-code) fetch timing with no wait states. An op-
code fetch cycle is externally indicated when the M1 output
| pin is LOW.

In the first half of T4, the address bus (Ao-A19) is driven

Crystal oscillator (e.g., an 8 MHz crystal produces 4 MHz -

from the contents of the Program Counter (PC). Note that
this is the translated address outputofthe Z180 on-chip
MMU. :

In the second half ofT1 memwemory Request)and
RD (Read) signals are asserted LOW, enabling the

memory.

The op-code on the data bus is latched at thé rising edge
of Ts and the bus cyde terminates at the end of Ta.

Op-bodcfitchcycb_.
of
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Fig. 9 llustrates the insertion of wait states (Tw) into the
op-code fetch cycle. Wait states (Tw) are controlted by the
external WAIT input combined with an on-chip program-
mable wait state generator.

Al the falling edge of T2 the combined WAIT input is
sampled. if WATT input is asserted LOW, a wait state (Tw)
is inserted. The address bus, MREQ, RD and Mi are held
stable during wait states. When the WAIT is sampled inac-
tive HIGH at the falling edge of Tw, the bus cycle enters

T 3 and completes at the end of Ts.
. Op-code fetch cycle ,
T T2 Tw Tw L 2 T2
¢ J LI 1L LI rrri
[ ] I !
! ! H L
Aa—Ap x : s i ! X
bod b : .
o—D7 : - : \/—'ﬂw
[} ] L 1
7 A WA VTS A T
|
e B T e
we ———— | ! S g U
I 1 o
Rb \ H ! L V2R
] 1 [ i

Figure 9. Opcode Fetch Timing (With Wait State)

Operand and Data Read/Write Timing. The instruction
operand and data read/write timing differs from op-code
fetch timing in two ways. First, the M1 output is held inac-
tive. Second, the read cycle timing is relaxed by one-half
clock cydle since data is laiched at the falling edge of Ta.

Instruction operands include immediate data, displace-
ment, and extended addresses, and have the same timing
as memory data reads.

During memory write cycles the MREQ signal goes active
in the second half of T1. At the end of Ty, the data bus is
driven with the write data.

At the siart of T2, the WR signal is asserted LOW enabling
the memory. MREQ and WR go inactive in the second half
of T3 followed by disabling of the write data on the data
bus.

Wait states (Tw) are inserted as previously described for
op-code feich cycles. Fig. 10 illustrates the read/write
timing without walit states (Tw), while Fig. 11 illustrates
read/write timing with wait states (Tw).

T T T 0 T T 1
s _rrar
’ . : ‘ 1
' 1 ! !
As—w X Wemory sadrar X | Wierary waors X
: : ! !
Do—0» T—Gond date l. Write deta
1 ¥ ¥ ]
WA T NI I
. v i {oTTTETTIm T
WREG —\ ! : ,——_,i '
‘ ! : :
T s S Vo ey —
w — . —

Flgure 10. Memory Read/Write Timing (Without Wait -

State)
fo Read cycie - Write cydle
T T Tw Ts T Ta Tw Ts
J1irririr rerieri L ru
1 b I b i i
] t ] t | ]
1 ] 1 ] I Ll
Ac—Ag X 1 [ | X ] | R
i ] i ! H !
Do—D7 ! fosd cetp> L Write gets
’ ;v—v_
.......... P N S Doy s W
WA TN LN T (O UV S | S
) ' | ' ' |
WREG ———\ ! ' e ] ; P
T -+ h ¥
- : - - ; : :
A S R R Ve ey py
Wh i ! !
h

Figure 11. Memory Read/Write Timing (With Wait
State)

I/0 Read/Write Timing. /O instructions cause data
read/write transfers which differ from memory data trans-
fers in the following three ways:

1. The IORQ (/O Request) signal is asserted LOW in-
stead of the MREQ signal.

2. The 16-bit VO address is not translated by the MMU.

3. Ate-A1g are held LOW.

At least one wait state (Tw) is always inserted for VO read
and write cycles (except internal I/O cycles).

Fig. 12 shows 1/O read/write timing with the automatically

com El ectronic-Library

inserted wait state (Tw).
. VO read cyck ) VO writs cycle .
1 T, Tw T T Tw T\
¢ ‘ S R ey Y | A e B e B0
POy P ST : p— VG sooees
Do~Dr . : Gondaa> : i Wete deta >
i — 723 s il S N A U
e ; HVa ~
w T\ o ;
wA : i ; | ~
NOTE: Ao Aw = O for O cycles ' '
Figure 12. /O Read/Write Timing
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Basic Instruction Timing. An instruction may consist of a
number of machine cycles including op-code fetch,
operand fetch, and data read/write cycles. An Instruction
may also include cycles for internal processes which make
the bus idle.
. cru e
'LLL‘?.;‘:.*+.’;';*”.,*?.:“ *m"'" "

operon Memory Next instruction
Pissinsesiiiy
R S i

. Tt T Te T Ta H o a BT BT T TaTs Ta
Ao-Aw 3 PCH1 PC+2 X x+s__ X Pc+3
O0H 70H-T7H d [
B
Do=b: « 7
™ N . /L / K \
VRSN
- -
w \4

Il l i i
MC3  'MCAMCE MCB

]
mc? !
NOTE: d = displecemant

9 = register contents

Figure 13. instruction Timing

The example in Fig. 13 illusirates the bus timing for the
data transfer -instruction LD (IX+d),g. This instruction
moves the contents of a CPU register (g) to the memory
location with address computed by adding a signed 8-bit
displacement (d) to the contents of an index register (1X).

The instruction cydle starts with the two machine cydes to
read the two byte instruction op-code as indicated by Mi
LOW. Next, the instruction operand (d) Is fetched.

The external bus is idle while the CPU computes the effec-
tive address. Finally, the computed memory location is
written with the contents of the CPU register (g).

RESET Timing. Fig. 14 shows the Z180 hardware
RESET timing. if the RESET pin is LOW for six or more-
than six clock cycles, processing is terminated and the

Z180 restarts execution from {logical and physical) ad-
dress 00000H. »

RESET Stan
OP-code fetch cyce

N RESET -
" LT
¢ LI L rireie
' .
. _8 or mora then 8 clocks i -
RESET A 7

Ao-Aw > w L

Figure 14. Reset Timing

Restart addressiODOO0N

- BUSREQ/BUSACK Bus Exchange Timing. The Z180
can coordinate the exchange of control, address and data
bus ownership with another bus master. The alternate bus
master can request the bus release by asserting the BUS-

REQ (Bus Request).input LOW. After the Z180 releases
the bus, it relinquishes control to the altemate bus master
by asserting the BUSACK (Bus Acknowledge) ‘output
LOW.

The bus may be released by the Z180 atthe end of each
machine cycle. In this context, a machine cycle consists of
a minimum of 3 clock cycles (more if wait states are in-
serted) for op-code feich, memory read/write, and 1O
read/write cycles. Except for these cases, amachine cycle
corresponds to one clock cycle.

When the bus is released, the address (Ao-A19), data (Do-
D7), and control (MREQ, TORQ, RD, and WR) signals are
placed in the high impedance state.

Note that dynamic RAM refresh is not performed when the

Z180 has released the bus. The alternate bus master
must provide dynamic memory refreshing if the bus is
released for long periods of time.

Fig. 15 illustrates BUSREGQ/BUSACK bus exchange
during a memory read cycle. Fig. 16 illustrates bus ex-
change when the bus release is requested during a .

. Z180 CPU internal operation. BUSREQ is sampled at

the falling edge of the system clock prior to Ts, Ti and Tx
{BUS RELEASE state). f BUSREQ is asserted LOW at the
falling edge of the clock state prior to Tx, another Tx is ex-
ecuted.

F CPU memory read cycle _{ Bus release cycle _!_CF'U cycle
T, T2 Tw Ts Tx Tx Tx T
DR I I I 6 I
P ——————(—
Do—Dr L -
BUSREQ —\ P —
ACK -
- Flgure 15. Bus Exchange Timing'
L CPU intermal operstion | bus ralease cycle \ CPU cycle
[ - L T
Ti Yoo T Ti Tx Tx T T
, JLTUJUyULUryuUyL
Ao—Aw -
Do=Dr
MREQ,
oo T
D, WH
BOEES -———-—\__—_/-——-—————
BUSATK

Figure 16. Bus Exchange Timing
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WAIT State Generator

To ease interfacing with slow memory and I’0 devices, the

Z180 uses wait states (Tw) to extend bus cycle timing.
A wait state(s) is inserted based on the combined (logical
OR) state of the extemal WAIT input and an intemal
programmable wait state (Tw) generator. Wait states (Tw)
can be inserted in both CPU execution and DMA transfer
cydes.

When the external WAIT input is asserted LOW, wait
state(s) (Tw) are inserted between T2 and T3 to extend the
bus cycle duration. The WAIT input is sampled at the fall-
ing edge of the system clock in Tz or Tw. If the WAIT input
is asserted LOW at the falling edge of the system clock in
Tw, another Tw is inserted into the bus cycle. Note that
WAIT input transitions must meet specified set-up and hold
times. This can easily be accomplished by extemally
synchronizing WATT input transitions with the rising edge
of the system dlock.

Dynamic RAM refresh is not performed during wait states
(Tw) and thus system designs which use the automatic

refresh function must consider the affects of the occur-
rence and duration of wait states (Tw). Figure 17
shows WAIT timing.

T, T2

e LT LI 1T 1L Lrire

wAT N\ [N\ [T

Figure 17. WAIT Timing

Programmable Wait State Insertion. In addition to the
WAIT input, wait states (Tw) can also be inserted by
program using the Z180 on-chip wait state generator.
Wait state (Tw) timing applies for both CPU execution and -
on-chip DMAC cycles. '

By programming the four significant bits of the DMA/WAIT
Control Register (DCNTL) the number of wait stales, (Tw)
automatically inserted in memory and /O cycles, can be
separately specified.

HALT and Low Power Operation Modes

The Z180 canoperatein 4 different modes. HALT mode,
IOSTOP mode and 2 low power operation modes - SLEEP
and SYSTEM STOP. Note that in all operating modes, the
basic CPU clock (XTAL, EXTAL) must remain active.
HALT mode. HALT mode is entered by execution of the
HALT instruction (op-code = 76H) and has the following
characteristics.

(1) The intemal CPU clock remains active.

{(2) Allinternal and extenal interrupts can be received.
(3) Bus exchange (BUSREQ and BUSACK) can occur.

{4) Dynamic RAM refresh cycle (RFSH) insertion con-
tinues at the programmed interval.

{5) VO operations (ASCI, CSI/O and PRT) continue.
(6) The DMAC can operate.
(7) The HALT output pin is asserted LOW.

(8) The external bus activity consists of repeated "dummy”
tetches of the op-code following the HALT instruction.

Essentially, the Z180 operates normally in HALT mode,
except that instruction execution is stopped.

HALT mode can be exited in the following two ways.

RESET Exit from HALT mode. i the RESET input is as-

serted LOW for at least 6 clock cydes, HALT mode is ex-
ited and the normal RESET sequence (restart at address
00000H}) is initiated.

Interrupt Exit from HALT mode. When an intemnal or ex-
ternal interrupt is generated, HALT mode is exited and the
normal interrupt response sequence is initiated.

i the interrupt source is masked (individually by enable bit,
or globally by IEF1 state), the Z180 remains in HALT
mode. However, NMI interrupt will inltiate the normal NMI

interrupt response sequence independent of the state of
IEF4.

HALT timing is shown in Fig 18.

HALT op-code fetch wdn_’ HALT mode | ge Cycle
—=t T P
® T2 Ts T, T2 Ts T Ts

NT, NW \ /
Ao—Aw  HALT op-code address X HALT op-code address + 1
T ———
[ —/  \ / \
= /S \ /~ \
w /T \ ST

Figure 18. HALT Timing

SLEEP mode. SLEEP mode is entered by execution of the
2 byle SLP instruction. SLEEP mode has the following
characteristics.
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(1) The intemnat CPU clock stops, reducing power con-
sumption. . ‘

(2f The internal crystal oscillator does not stop.

(3) Interna! and external interrupt inputs can be received.
(4) DRAM refresh cydles stop.

(5) /O operations using on-chip peripherals continue.

(6) The internal DMAC stop.

(7) BUSKEG can be received and acknowledged.

(8) Address outputs go HIGH and all other control signal
output become inactive HIGH.

(9) Data Bus, 3-state.
SLEEP mode is exited in one of two ways as shown below.

RESET Exit from SLEEP mode. If the RESET input is
held LOW for at least 6 clock cycles, it will exit SLEEP
mode and begin the normal RESET sequence with execu-
tion starting at address (logical and physical) 00000H.

Interrupt Exit from SLEEP mode. The SLEEP mode is
exited by detection of an extemal (NM!, INTo-INT2) or in-
ternal (ASCI, CSI/0, PRT) interrupt.

In case of NMi, SLEEP Mode is exited and the CPU begins
the normal NM interrupt response sequence.

In the case of all other interrupts, the interrupt response
depends on the state of the global interrupt enable flag
.(IEF1) and the individual interrupt source enable bit.

if the individual interrupt condition is disabled by the cor-
responding enable bit, occurrence of that interrupt is ig-
nored and the CPU remains in the SLEEP state.

Assuming the individual interrupt condition is enabled, the
response to that interrupt depends on the global interrupt
enable flag (IEF1). If interrupts are globally enabled

(IEF1=1) and an individually enabled interrupt occurs,
SLEEP mode is exited and the appropriate normal inter-
rupt response sequence is executed.

If interrupts are globally disabled (IEF1=0) and an in-
dividually enabled interrupt occurs, SLEEP mode is exited.
and instruction execution begins with the instruction follow-
ing the SLP instruction. Note that this provides a technique
for synchronization with high speed extemal events
without incurring the latency imposed by an interrupt
response sequence.

Figure 19 shows SLEEP timing.

10STOP mode. IOSTOP mode is entered by setting the
IOSTOP bit of .the VO Control Register (ICR) to 1. In this
case, on-chip VO (ASCI, CSI/O, PRT) stops operating.
However, the CPU continues to operate. Recovery from
IOSTOP mode is by resetting the IOSTOP bitin iCR to 0.

SYSTEM STOP mode. SYSTEM STOP mode is the com-
bination of SLEEP and IOSTOP modes. SYSTEM STOP
mode is entered by setting the IOSTOP bit in ICR to 1 fol-
lowed by execution of the SLP instruction. In this mode,
on-chip YO and CPU stop operating, reducing power con-
sumption. Recovery. from SYSTEM STOP mode is the
same as recovery from SLEEP mode, noting that intemal
/0 sources (disabled by IOSTOP) cannot generate a
recovery interrupt.

~ Trap and Interrupts

The Z180 CPU has twelve interrupt sources, 4 extemal
and 8 intemnal, with fixed priority. (Reference Figure 20).

SLP 2nd op-code ’ fetch or inf
fecheycle | SLEEP mode [Pitserigiobing
!
Ta Ts 11‘. T+ T3 T8 T T2 Ta
‘ .
WY R N/
Ao-Aw SLP 2Znd op-code address X FRFFFH X
FALT _ S/
W e/ \
Figure 19. SLEEP Timing
Higher (1) TRAP (Undefined Op-code Trap) ...0......... Internal interrupt
Priotity  (2) RV tNon Maskable interrupt)
3) Yo Maskable Interrupt Level 0} External Interrupt
@) . INT: Maskable interrupt Level 1
- (5) NTz Maskabie interrupt Level 2) :
{6) Timer O
) Timer 1
{8) DMA chennel O
(9). DMA channel 1 Intemal interrupt
) (10)  Clocked Serial VO Port
Lower {11)  Asynchronous SCi channel O
Priotity {121 Asynchronous SCI channel 1

Figure 20. Interrupt Sources
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TRAP Interrupt. The Z180 generates anon-maskaable
TRAP interrupt when an undefined op-code fetch occurs.
This feature can be used to increase software reliability,
implement an "extended"” instruction set, or both. TRAP
may occur during op-code fetch cycles and also if an
undefined op-code is fetched during the interrupt acknowl-
edge cycle for INT, when Mode 0 is used.

Whena TRAP interrupt occursthe Z180 operates as fol-
lows.

(1) The TRAP bit in the Interrupt TRAP/Control (ITC)
register is setto 1.

{2) The current PC (Program Counter) value, reflecting
location of the undefined op-code, Is saved on the stack.

(3) The Z180 vectors to logical address 0. Note that if
logical address 0000H is mapped to physical address
00000H, the vector is the same as for RESET. In this case,
testing the TRAP bit in ITC will reveal whether the restan
at physical address 00000H was caused by RESET or
TRAP.

External Interrupts. The Z180 has four external
hardware interrupt inputs.

(1) NMI - Non-maskable Interrupt

(2) INTo Maskable Interrupt Level 0
(3) INT1 - Maskable Interrupt Level 1
(4) INT2 - Maskable Interrupt Level 2

NMI, INT1 and INTz have fixed interrupt response modes.
iNTo has 3 different software programmable interrupt
- response modes - Mode 0, Mode 1 and Mode 2.

NMI - Non-Maskable Interrupt. The NMi interrupt input is
edge sensitive and cannot be masked by software. When
NMi is detected, the Z180 operates as follows.

(1) DMAC operation is suspended by the clearing of the
DME (DMA Main Enable) bit in DCNTL.

(2) The PC is pushed onto the stack.

(3) The contents of IEF1 are copied to IEF2. This saves
the interrupt reception state that existed prior to NMI.

(4) IEF4 is cleared to 0. This disables all external and in-
ternal maskable interrupts (i.e. all interrupts except NMi
and TRAP).

(5) Execution commences at logical address 0066H.

The last instruction of an NMI service routine should be
RETN (Return from Non-maskable Interrupt). Thisrestores
the stacked PC, allowing the interrupted program to con-
tinue.

INTo - Maskable Interrupt Level 0

The next highest priority external interrupt after NMI is
TNTo. INTo is sampled at the falling edge of the clock state
prior to Ta or T1 in the last machine cycle. If INTo is as-
serted LOW at the falling edge of the clock state prior to Ta
or T1 in the last machine cycle, INTo is accepted. The in-
terrupt is masked if either the IEF1 flag or the ITEO (Inter-
rupt Enable 0) bit in ITC are reset to 0.

The INTo interrupt is unique in that 3 programmable inter-
rupt response modes are available - Mode 0, Mode 1 and
Mode 2. The specific mode is selected with the IM 0, IM 1
and IM 2 (Set Interrupt Mode) instructions. During RESET,
the Z180 is initialized to use Mode O for INTO. The 3 in-
terrupt response modes for INTo are: )

(1) Mode 0 - Instruction fetch from data bus.

(2) Mode 1 - Restart at logical address 0038H.

(3) Mode 2 - Low byle vector table address fetch from data
bus.

INTo Mode O,

During the interrupt acknowledge cycle, an instruction is
fetched from the data bus (D0-D7) at the rising edge of T3.
Often, this instruction is one of the eight single byte RST
(RESTART) instructions which stack the PC andrestart ex-
ecution at a fixed logical address. However, multibyte in-
structions can be processed if the interrupt acknowledging
device can provide a multibyte response. Unlike all other
interrupts, the PC is not automatically stacked.

Note that TRAP interrupt will occur if an invalid instruction
is fetched during Mode 0 interrupt acknowledge.

TNTo Mode 1

When INTq is received, the PC is stacked and instruction
execution restarts atlogical address 0038H. Both IEF 1 and
IEF2 flags are reset to 0, disabling all maskable interrupts.
The interrupt service routine should nomally terminate
with the El (Enable Interrupts) instruction followed by the
RETI (Return from Interrupt) instruction, o reenable the in-
terrupts.

iNTp Mode 2

This method determines the restart address by reading the
contents of a table residing in memory. The veclor table
consists of up to 128 two-byte restart addresses stored In
low byte, high bylte order.

The vector table address is located on 256 byte boundaries
in the 64K byte logical address space programmed in the
8-bit Interrupt Vector Register (1).

During the INTo Mode 2 acknowledge cycle, the low-order
8 bits of the vector is fetched from the data bus at the rising
edge of T3 and the CPU acquires the 16-bit vector.
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Next, the PC is stacked. Finally, the 16-bit restart address
is fetched from the vector table and execution begins at
thataddress.

Note that exiernal vector acquisition is indicated by both
M7 and TORQ LOW. Two wait states (Tw) are automatical-
ly inserted for external vector fetch cycles.

INT4, INT2

The operation of externalinterrupts INT+ and INT2is a vec-
tor mode similar to INTo Mode 2. The ditference is that INT}
and INT2 generate the low-order byte of vector table ad-
dress using the IL (Interrupt Vector Low) register rather
than fetching it from the data bus. This is also the interrupt
response sequence used for all internal interrupts (except
TRAP).

Internal Interrupts. Intemal interrupts (except TRAP) ise
the same vectored response mode as INT1 and INT2.
internal interrupts are globally masked by IEF1 = 0. Individ-
ual intemal interrupts are enabled/disabled by program-
ming each individual ¥O (PRT, DMAC, CSI/O, ASCI)

control register. The lower vector of INT, INT, andintemal -

interrupt are summarized in Table 2.

. L Fixed Code
\nterrupt Source Prorty [ e B3] b: b5 bs bi bo
L Wighest | - © 0 0 0 O
| WTZ . . 0 0 0 1 0
PRT chennel 0. . . 6 0 1 0 0
PRT channe! 1 - . 0 0 1 1 0
DMA channel O . © 1 0 0 0
DMA chennel 1 . . 0 1 0 1 0
cSVo N © 1 1 0 0
ASCI channel 0 e - o 1 1 1 o
ASCI channel 1 Lowest 11 0 0 0 o
* Programmable

Table 2. Vector Table

RET! Instruction Sequence:
When the EDH/4DH sequence is fetched by the Z180,
it is recognized as the RETI instruction sequence. The
Z180 will then refetch the RET! instruction with 4 T-
states in the EDH cycle to allow the Z80 peripherals time
to decode that cycle (See Figure 21). This allows the inter-
nal interrupt structure of the peripheral to properly decode
the instruction and behave accordingly.

The MIE bit of the Mode Control Register
(OMCR) should be set to* 0 so that MT signal is active
only during the refetch of the RETI instruction sequence.
This is the desired operation when Z80 peripherals are
connected to the Z180.

L B hhHhTL LT LhThTTTh Tt T
¢

Ao-aneiant X Pc ) S T ‘)( PC__ X pcer X -
Oo-Dr — - ‘\‘:': T f’-:-\’;‘ }\ES'—

LT | J l f |_f __f——

W (nire=0 i J L
" w g I BN L

-

Figure 21. RETI Instruction Sequence

The RET! instruction takes 22 T—sta!es and 10 machine
cydles.

Interrupt Control Registers and Flags. The Z180 has
three registers and two flags which are associated with in-

terrupt processing.

Function Name Access Method
(1) Interrupt Vector High | LDAland LD,
A instructions
(2} Interrupt Vector Low IL 1/0 instruction
. (addr=33H)
(3) Interrupt/Trap Control ITC 1/O instruction
(addr=34H)
(4) Interrupt Enable Flag IEF1,IEF2 Eland DI

1,2

Interrupt Enable/Disable Operation
Two flags, [EF, and IEF,, are used to signal the Z180

* CPUinterrupt status IEF oontrolsthe overall enabling and

disabling of all internal and external maskable interrupts
(i.e. afl interrupts except NM! and TRAP).

It IEF4 = 0, all maskable interrupts are disabled. IEF1 can
be reset to 0 by the DI (Disable Interrupts) instruction and
setto 1 by the El (Enable Interrupts) instruction.

lqa.]lrpose of IEFzisto correclly manage the occurrence
During NMI, the prior interrupt reception state is
saved and all maskable interrupts are automiatically dis-
abled (IEF copied to IEF2 and then IEF cleared to 0}. At
the end of the NMI interrupt service routine, execution of
the RETN (Return from Non-maskable Interrupt) will
automatically restore the interrupt receiving state (by copy-
ing 1EF2 fo IEF1) prior to the occurrence of NMI

IEF2 state can be reflected in the P/V bit of the CPU Status
Register by executing LD A, | or LD A, R instructions.
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CPU Operation =3 IEFs REMARKS Internal I/O Registers
RESET ] [ inhibits the interrupt sxcept NMI and
TRAP.
Nt 0 . Coples the contents of IEF « to IEF.. The Z180 intemal VO Registers occupy 64 /O addres-
RETN [EF> not affected | Retums from the NMI service routine t 2
- e P i ses (including reserved addresses). These registers ac-
RN s T, ° ° ™ | cess the internal O modules (ASCI, CSKO, PRT) and
:::'p z':""" not '""::"’ S control functions (DMAC, DRAM refresh, interrupts, wait
3 S | oot oo state generator, MMU and /O relocation).
D 0 )
LD A not atfectsd | not aftected 'T‘:"”" the contents of EF- to PV To avoid address conflicts with external I/O, the Z180
AR ot affected | not affected | Transfers the coments of KF: 10 PV internal I/O addresses can be relocated on 64 byte boun-
flog daries within the bottom 256 bytes of the 64K byte /O ad-
dress space.
Table 3. State of IEF, and IEF,
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ADDITIONAL FEATURES ON 285180™

STANDBY Mode :

The Z8S180 MPU has been des:gned to be fully static. A
very low power programmable standby mode has been
added. To enter STANDBY mode:

1. Set the standby enable bit (D6 of the CPU Control
Register, /O Address = 1FH)

2. -Execute the SLP instruction

When the part is in STANDBY mode, it behaves similar to
the SYSTEM STOP mode which currently exists on the
Z180MPU, except the STANDBY mode stops the external
oscillator, internal clocks and reduce power consumption
to less than 10 pA.

Since the external oscillator has been stopped, arestartof

the oscillator requires a period of time for stabilization. A
20-bit counter has been added in the Z85180 to allow for

oscillator stabilization. When the part receives an external
IRQ or BUSREQ during STANDBY mode, the oscillator is
restarted and the timer counts down 2® counts before
acknowledgement is sent to the interrupt source.

Thefollowing is a description of howthe part exits STANDBY

* for different interrupts and modes of operation.

STANDBY Mode Exit With RESET

The /RESET input is to be asserted for a duration long
enough for the crystal oscillator to stabilize (10 ms MAX) to
exit from the STANDBY mode. When /RESET is de-as-
serted, it goes through the nommal reset timing to start
instruction execution at address (Ioglcal and physical)
0000H.

The cldcking is resumed within the Z85180 and at the
system clock output after /RESET is asserted, when the
crystal oscillator is restarted but not yet stabilized.

SLP Second OP-CODE
B Felch Cycle o Standby Mode ‘ Resel -
T2 T3 T T2 ST TR R

Reset TN\
A19-A0 X X 00000H
MALT \ /

M . f

Figure A. Z8S180 Standby Mode Timing With Reset Exit
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STANDBY Mode Exit With BUS REQUEST

Optionally, if the BREXT bit (D5 of CPU Control Register) is

set to 1, the Z8S180 exits STANDBY mode when the

/BUSREQ input is asserted. The crystal oscillator is then

restarted. An internal counter automatically provides time

for the oscillator to stabilize, before the internal clocking
- and the system clock output of the Z83180 are resumed.

The 285180 relinquishes the system bus after the clocking
is resumed by:

- Tri-Stating the address outputs A19 through AQ

- Tri-Stating the bus Control outputs /MREQ, AORQ, /RD
and /WR

- Asserting /BUSACK

The Z8S180 will regain the system bus when /BUSREQ is
deactlivated. The address outputs and the bus control
outputs will then be driven High. The STANDBY mode is
then resumed. :

If the BREXT bit of the CPU Control Register (CCR) is
cleared, asserting the /BUSREQ would not cause the
785180 to exit STANDBY mode.

If STANDBY mode is exited, due to a reset or an external
interrupt, the Z8S180 will keep relinquished from the sys-
tem bus as long as the /BUSREQ is active.

Bus Release Mode Standby Mode

™ ™

musack 77T N\ /
A19-A0 TR X X
MHALT Mg -
Low
M —— -
Figure B. 285180 Standby Mode Exit With Bus Request
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STANDBY Mode Exit With EXTERNAL INTERRUPTS ) :
STANDBY mode can be exited by asserting input /NMI. . The CPU will perform an interrupt acknowledge se-

The ‘STANDBY mode may also exit by asserting /INTO, - quence appropriate to the input being asserted when
/INT1 or /INT2, depending on the conditions specified in clocking is resumed if:

the following paragraphs. If exit conditions are met, the

internal counter provides time for the crystal oscillator to - the interrupt input follows the normal

stabilize, before the internal clocking and the system clock interrupt daisy-chain protocol

output within the Z8S180 are resumed.
- the interrupt source is active until the

a. Exit with Non-Maskable Interrupts acknowledge cycle is completed
If NMi is asserted, the CPU begins anormal NMlinterrupt 3. lithe Global Interrupt Flag IEF1 is disabled, i.e., resetto
" acknowledge sequence after clocking resumes. 0, and if an intefrupt source is enabled in the ITC,
asserting the corresponding interruptinput siill causes
b. Exit with External Maskable Interrupts the Z8S180 to exit STANDBY mode.
if an external maskable interruptinputis asserted, the CPU The CPU proceeds to fetch and execute instructions
responds according to the status of the Global Interrupt that follows the SLP instruction when clocking is re-
Enable Flag IEF1 (determined by the ITE1 bit) and the sumed.

settings of the corresponding interrupt enable bit in the » .
Interrupt/Trap Control Register (ITC: /O Address = 34H): if the external maskable interrupt input is not active until
clocking resumes, the Z8S180 will not exit STANDBY
1. If an interrupt source is disabled in the ITC, asserting  mode.
the corresponding interrupt input would not cause the
788180 to exit STANDBY mode. Thi is true regardiess  If the Non-Maskable Interrupt (/NMI) is not active until
of the state of the Global Interrupt Enable Flag IEF1. clocking resumes, the Z83180 still exits the STANDBY
mode even if the interrupt sources go away before the
2. |f the Global Interrupt Flag IEF1 is setto 1, and if an  timer times out. Itis because /NM! is edge-triggered. The
interrupt source is enabled in the ITC, asserting the  condition is latched internally once /NMI is asserted Low.
corresponding interrupt input causes the Z85180 to

exit STANDBY mode.
Standby Mode OP-CODE Fetch or Interrupt Acknowledge Cycle
» T T2 2t T+
@ \_ ./ S S

2" Cycle delay from /INTi asserted

lN:l _\_/_""
m TN /

| A19-A0 » FFFFH X

M . T \

Flgure C. Z8S180 Standby Mode Exit With External Interrupts

376

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



ZILOG INC

G1E D EE 9984043 0025111 825 EZIL

CPU Control Register

The 785180 has an additional register that allows the
programmer to select options. This directly affects the
CPU performance as well as controlling the STANDBY
operating mode of the chip. The CPU CONTROL REGIS-
TER(CCR)allows the programmer to change the divide-by
-two internal clocks to divide-by-one. In addition, applica-
tions where EMI noise is a problem, the Z85180 can
reduce the output drivers on selected groups of pins to
20% of normal pad driver capability which reduces the EMI
noise generated by the part to minimal.

CPU Control Register (CCR)
D7 D6 DS D4 D3 D2 D1 DO

[ofofofo]ofofo]fo]

i L LNAD/DATA

0 = Standard Drive
1 = 25% Drive On
A19-A0, D7-D0O

LNCPUCTL :
0 = Standard Drive
1 = 25% Drive On CPU
Controt Signals

LNIO
0 = Standard Drive
1 = 25% Drive On
ASC! Signals

Bit 3 (Reserved)

— _NPHI

0 = Standard Drive

1 = 25% Drive On
EXT.PHI Clock

BREXT

1 = Standby Exit On BUSREQ

Standby Enabk
0 = No Standby
1 = Standby After Sleep

Clock Divide
0 = XTAL2
1 = XTAL1

Figure D. Z8S180 Only CPU Control Register (CCR)
Address $1F (Reset Values Shown)

Bit 7. Clock Divide Select. Bit 7 of the CCR allows the
programmer to set the internal clock to divide the external
clock by 2 if the bit is O, and divide by 1 if the bit is 1.

Upon reset this bit is set to 0 and the part is in divide-by-
2mode. Since the on-board oscillator is not guaranteed to
operate above 20 MHz, an external source must be used
to achieve the maximum 20 MHz operation of the part, i.e.,
an external clock at 40 MHz with 50% duty cycle.

If the external oscillator is used in divide-by-1 mode, the
duty cycle of the external oscillator should be as close to
50% as possible. A maximum 60%/40% or 40%/60% duty
cycle is permissible at 10 MHz.

0 = Ignore BUSREQ In Standby

Bit 6. STANDBY Enable. This bit is used for enabling/
disabling the STANDBY mode. Setting this bit to 1 enables
the STANDBY mode. The Z8S 180 will enter STANDRBY after
fetching the second opcode of a SLP instruction if the
IOSTOP bit is set.

Bit 5. BREXT. This bit controls the ability of the Z85180 to
honor a bus request during STANDBY mode. If this bit is
setto 1 and the part is in. STANDBY mode, a BUSREQ is
honored after the clock stabilization timer is timed out.

Bit 4. LNPHI. This bit controls the drive capability on the
PHI Clock output. If this bit s set fo 1, the PHI Clock output
is reduced to 25% of its drive capability.

Bit 3. Reserved.
CPU Control Register (Continued)

Bit 2. LNIO. This bit controls the drive capability of the
externat /O pins of the Z8S180. When this bit is setto 1, the
output driving capability of the following pins is reduced to
25% of the original drive capability:

- CKS

- RXS/CTS1

- TXS

- CKA1/TENDO

- TXATY

- CKAQ/DREQO

- TXAOQ

Bit 1. LNCPUCTL. This bit controls the drive capability of
the CPU Control pins. When this bit is set to 1, the output
driving capability of the following pins is reduced to 25%
of the original drive capability:

- [BUSACK

- /RD

- WR

- M1

- E

- IMREQ

- [IORQ

- /RFSH

- HALT

- [TEND1

Bit 0. LNAD/DATA. This bit controls the drive capability of
the Address/Data bus output drivers. If this bit is set to 1,
the output driving capability of the Address and Data bus
output is reduced to 25% of its original drive capability.
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Internal 1/0 Registers

By programming I0A7 and IOA6 in the I/O control register, internal I/O regis-
ter addresses are relocatable within ranges from 0000H to OOFFH in the 1/0 address
space. )

REGISTER | MNEMONICS | ADDRESS REMARKS
ASCI Control Register A Channel 0 oo e

: CNTLAO bit MPE | RE | TE [WTSB| cp {MOD2 {MOD1 [MODO
| duing RESET | O 0 0 1 |ioveid| O 0 )
W RW | W | RW | RW | RW | RW | RW | RW
l MODE Selection
Multi Processor Bit Receiva/
Error Flag Resst
L Request To Send
Transmit Ensble
Receive Ensbie
—= Multi Procsssor Enable
ASCI Control Regaster A Channel 1 01
FENTLAY i mee | RE | TE ocka1nMERYIMoD2 [MoD1 [MoDo
during RESET [ © 0 ) 1 |iveia [ 0 0 0
W RW |[RW |RW | RW | RW | RW | AW | RW
[ MODE Selection
Multi Processor Bit Receive/
’ Error Fiag Resst
CKA1 Disable
Transmit Enable
Receive Enable
Muhi Processor Ensble
MOD2, 1, 0 : L
000 Start + 7 bit Data + 1 Stop
001 Stat+ 7bitDsts + 2 Stop
010 Start + 7:bit Oata + Parity + 1 Stop
011 Stat+ 7 bit Data + Parity + 2 Stop
100 Start + 8 bit Data + 1 Stop
" 101 Stat+ 8bit Data + 2 Stop
110 Start'+ 8 bit Dsts + Parity + 1 Stop
111 Stat+ 8 bit Data + Parity + 2 Stop
fASCI Control Regietar B Chancet 00| © 2 b [meer| me [T 1 peo | or |ss2 | ss1 | sso
during RESET [inveid | O . o | o | 1 1 1
W AW |AW | AW | RW. | AW | RW | RW | RW
. Clock Source and
Speed Select
- Divide Fus
“—Parity Even or Odd
- Clear To Send/Prescale
— Multi Processor
Mult Processor Bit Tranamiit.
+ CTS : Depending on the condition of CTS Pin.
PS_: Clearad t0 0. :
o be continuad}
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REGISTER l MNEMONICS | ADDRESS REMARKS
ASCi Control Register B Channel 1 03 TT3,
 CNTLBI oe  (meer| e |5 [ peo | DR | ss2 | ss1 | sso
dunng RESET | invakd 0 2] ] ] 1 1 1
RW RW [RW | RW [|RW | AW | RW | RW [ AW
E Clock Source and
Speed Seiact
Divide Ratio
Parity Even or Odd
Cleer To Send/Prescaie
Muiti Processor
Multi Processor Bit Transmit
General PS=0 PS=1
divide ratio (divide ratio= 10} {divide ratio= 30)
§82.1.0 DR=0 (X 16}| DR=1 {x 64)| DR=0 (X 16)| DR=1 (x 64)
000 &+ 160 &+ 640 o+ 480 &+ 1920
001 + 320 + 1280 + 8960 + 3840
010 + 640 + 2560 + 1920 + 7680
ot + 1280 + 5120 + 3840 + 15360
100 + 2560 +10240 + 7680 + 30720
101 + 5120 + 20480 + 15360 + £1440
110 +10240 + 40960 + 30720 + 122880
11 External clock (frequency < ¢ + 40)
ASCI Status Register Channet 0 0 a bit RORF |[OVRN | PE FE RIE DCDO | TDRE TIE
: STATO during RESET [ 0 0 [+] o [+ . o 0
RW R R R R [rw | R R |AW
I
Transmit
Interrupt
Enable
-Transmit Data
Register Empty
Data Carrier Detect
Receive Interrupt Enable
Framing Error
—Panity Ervor ** CTSo Pin| TORE
Over Run Error L 1
L— Receive Data Register Ful
* BTD: : Depending on the condition of DCDo Pin. H Q
JASCH Status Register Channel 1 o5 bit RORF |OVAN| PE | FE | mE JcTsie|Tore | T
: STAT1 during RESET 0 0 0 0 (] [+] 1 0
R/W R R R R RW | RW R R'W
Transmit
intemupt
Enable
Transmit Data
Register Empty
CTS1 Enable
Receive Interrupt Enable
Framing Error
Panty Eror
Over Run Emor
L Receive Data Register Full

i ha rontinued)
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REGISTER ]moucs ADORESS REMARKS
ASC! Transmit Dats Ragister Channel o6
[+]
: TORO
ASC! Tranamit Data Register Chennel o7
1
: TOR1
ASC! Receive Data Register Channal o8
)
: TSRO
ASC! Receive Dats Register Channel o9
1
: TSRt
CSVO Control Register . enm oA o o T /e | 7€ | — [ssz|ss1 |sso
' duingRESET| 0 [ 0 | 0 | 0 | 1 1 1 [
AW R |RW | rW | W AW | AW | RW
Speed Select
- Transmit Enable
Receive Enable
End Interrupt Enable
§5210 | Baudhae | 5210 | Beudhame
000 ¢+ 20 100 &+ 320
001 + 40 101 + 640
010 + 80 110 ,| +1280
o011 +160 111 |Extemal
(frequency < + 20}
CSVO Transmit/Receive Data oB
Register .
: TROR
Timer Dats Register Channel OL oc
: TMOROL
Timer Data Register Channel OH oD
: TMOROH
Timer Reload Register Channel OL 0E
: : RLDROL
Timer Reload Register Channel OH 0 F
: ALDROH
Timer Controi Register .Ten 10 bkt TFY | TFO | TE1 | TEO |TOC1 | TOCO | TDE1 | TDEO
’ during RESET | 0 0 ] ) 0 0 0 0
RW "R R [rw [rRW |RW | W [ AW | AW
' LTm-rDoMl
Count Enable 1.0
Timer Qutput Control 1,0
Timer interrupt Enable 1,0
Timer interrupt Fleg 1.0
10c1.0 | AwroUT
[]d] Inhibited
o1 Toggle
10 )
11 1

o be continued)
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REGISTER ENNEMOMCS ADDRESS REMARKS
Timer Data Register Channel 1L 14
: TMDRIL
Timer Data Register Channel 1H 18
: TMDR1H
Timer Relosd Register Channet 1L 18
: RLDRIL
Tiwner Reload Register Channel 1H 17
: RLDRTH
Free Running Counter 18 read only
: FRC
DMA Source Address Register 20
Channel OL
. SAROL
DMA Source Address Register 21
Channel ON
: SAROH
DMA Source Address Register 22 Bits 0-2 (3) are used for SAROB.
Channel 0B ) Ais, Ais, Az, Awe_ | DMA Transfer Request
- SAROB X X 0 o0 DREQ. (extemal
X X V] 1 RDRO (ASCIO}
X X 1 o - RDR1 (ASCI1)
DMA Destination Address Ragister 23 X X 1 1 Not Used
Channel OL
: DAROL
DMA Destination Address Ragister 2 4
Channei OH
: DAROH
DMA Destination Address Register 25 Bits 0-2 (3) are used for DAROB.
Channel 08 Ais’. Aw A, A |  DMA Trensfer Request
: DAROB X X 0 o DREQ, (external)
. X X 0 1 TORO (ASCIO}
X x 1 [+] TOR1 (aSCI1)
DMA Byte Count Register Channel 26 X X 1 1 Not Used
oL
: BCROL
DMA Byts Count Register Channel 27
OH
: BCROH
DMA Memory Address Register 28
Channel 1L
: MAR1TL
DMA Memory Address Register 29
Channel 1H
: MARTH
DMA Memory Addrass Registar 2 A Bits 0-2 (3) are used for MAR1B.
Channel 18
: MAR1B
DMA VO Address Register Channel 2B
1w
: IARIL
DMA VO Address Register Channet 2C
1H
S ARTH
, o be continued
+ in the R1 and Z Mask, these DMAC registers are expanded from 4 bits to 3 bits in the package version of CP-68
and FP-80.
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REGISTER Immoucs ADDRESS REMARKS )
DMA Byte Count Register Channel 2 E
n
: BCRIL
DMA Byt Count Registsr Channel 2 F
H
: BCR1H
DMA Status Register . oSTAT 3o bit DE1 | DEO |OWE? |DWEO | DIE1 | DEO | ~ | DME
' during RESET | O 0 1 1 0 0 1] 0
AW Aw [aw | w | w [rRwW [Aw R
Master
Ensble
MA Interrupt Enable 1.0
L—DMA Ensbie Bit Write Enable 1,0
) L— DMA Ensble ch 1,0
DMA Mode Register 3 :
: DMODE bit - - | om1 | oMo | sm1 | smo jmMmop| -
during RESET | 1 1 0 0 0 0 0 1
AW AW | RW | VW | RW | RW
— L
Memory
MODE
Select
L ch 0 Source
Mode 1,0
Ch 0 Destination
Mode 1,0
om, OIDesmmion:‘ Address SM1, 0 | Source | Adaress
00 M DARO+ 00 M SARO+ 1
01 M DARO— 1 01| M | saro—1
10 M DARO fixed 10| M | SARO fixed
117 vo DARO fixed 1 1] VO | SARD fixed
wmmoo | Mode
[} Cycle Steal Mode
1 Bunthd-
to be cormued)

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



bLE D HEE 9984043 0025117 243 MNMZIL

REGISTER MNEMONICS | ADDRESS REMARKS
DMA/WAIT Control Register 32 bit MWIT [MWI0 | M1 | M0 [DMS1 [DMSO | DM1 | DIMO
: DCNTL during RESET | 1 1 1 1 3 0 0 )
W RW |RW [RW | Rw | RW | R'W | R'W [ R'W
[DMA Ch1
1O Memory
L DREQI Select. i = 1,0
— VO Wit Insertion
— Memory Wait insertion
The number of The number of
MW 0 wait states wWit.0 wait states
0o o 00 o)
o1 1 01 2
10 2 10 3
1M 3 11 4
Address Increment/Decrement
MAR1T+ 1 {AR1 fixed
MAR1—1 IAR1 fixed
1AR1 fixed MART+1
IAR1 fixed MAR1—1
Interrupt Vector Low Register 33 bit w7 L6 Ls - — - -
L
during RESET [ (] 0 0 0 [¢] 0 0
RW RW | RW | R'W
Intarrupt Vector Low
INT/TRAP Control Ragister 3 4 bit TRAP | UFO - - - 1TE2 | ITE1 | TEO
sme during RESET | O /] 1 1 1 4] (o] 1
RW R'W R RW | YW | R'W
L I—WTEnubh 210
Undefined Fetch Object
TRAP
Refresh Control Register . RCR 386 bit REFE |REFW - - - - CYC1 |CcYCco
: during RESET 1 1 1 1 1 1 (o] [+]
RW AW | R'W RW | R'W
lecln Select
h Wait State
L Refresh Enable R
cYc1.0 Interval of Refresh Cycle
00 10 States
01 20
10 40
11 80
{to be contnued)
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REGISTER lmmoucs ADDRESS ~ REMARKS
u > . CBR e bit ce7*| ces | c8s | cBa | cB3 | cB2 | ¢B1 | CBO
during RESET | © 0 [ 0 ) ) 0 )
RW AW | AW [Rw AW [RW | rRW [ RW | AW
T mmu Common Base Register
MMU Bark Buse Rogister o 38 bt 887'| B86 | 885 | BB4 | B83 | BB2 | BB1 | B8O
during RESET | 0 0 0 0 0 0 0 0
W AW | RW | W | AW [rRW [ rRW | RW | RW
L_ MMU Bank Base Register
¢ ? c:m 3 A . bt ca3 | caz | ca1 | cao | Ba3 | Ba2 | BA1 | BAO
during RESET | 1 1 1 1 o 0 0 [
RW rRW AW |[rw | aw [ Aaw | rw | RW | RW
l L MMU Bank
Ares ister
MMU Comsmon Reg
Area Register
' Conwot Regomr | ° € bt welmme| e | - 1 - 1 -1 - | -
’ ’ during RESET | 1 1 1 1 7 1 3 Y
RW R'W w R'W
|_ _L /O Compatibility
___ = MiTemporary Enable
M1 Enable
VO Control Register 3F
1ICR bit 10A7 | 10A8 [lOSTP| - - - - ~
duing RESET| 0 | 0 0 1 1 1 1 1
AW Aw | RW | RW
L I-vo Stop
VO Address

These MMU registers are exparxied from 7 bits 1o 8 bits in the PLCC package
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Memory Management Unit (MMU)

The Z180 has an on-chip MMU which performs the
transtation of the CPU 64K byte (16-bit addresses 0000H
to FFFFH) logical memory address space into a 1024K
byte (20-bit addresses 00000H to FFFFFH) physical
memory address space. Address translation occurs inter-
nally in parallel with other CPU operation.

Logical Address Spaces. The 64K byte CPU logical ad-
dress space is interpreted by the MMU as consisting of up
to three separate logical address areas, Common Area 0,
Bank Area, and Common Area 1.

Asshown in Fig.22, a variety of logical memory configura-
tions are possible. The boundaries between the Common
and Bank Areas can be programmed with 4K byte resolu-
tion.

Common Area 1 Common Area 1 Common Area 1
Common Ares 1
Bank Arsa
Bank Area Common Aree 0
[Common Arse O

Figure 22. Logical Address Mapping Examples

Whether address translation takes place depends on the
type of CPU cycle as foliows.

(1) Memory Cycles

Address Transtation occurs for all memory access cycles
including instruction and operand fetches, memory data
reads and writes, hardware interrupt vector fetch, and
software interrupt restarts.

(2) VO Cycles

The MMU is logically bypassed for I/O cycles. The 16-bit
logical /0 address space corresponds directly with the 16-
bit physical /O address space. The four high-order bits
(A16-A19) of the physical address are always 0 during VO
cycles.

LAs LAo

L J

PAwe PAs PAo

] | )
Figure 23. I/O Address Translation

Logical Address

e ]
[

Physical Address

(3) DMA Cycles

Whenthe Z180C on-chip DMAC s using the external bus,
the MMU is physically bypassed. The 20-bit source and
destination registers in the DMAC are directly output on the
physical address bus (A0-A19).

Physical address translation. Fig. 24 shows the way in
which physical addresses are generated based on the con-
tents of CBAR, CBR and BBR. MMU comparators classify
an access by logical area as defined by CBAR. Depend-
ing on which of the three potentiat logical areas (Common
Area 1, Bank Area, or Common Area 0) is being accessed,
the appropriate 8-bit base address is added to the high-
order 4 bits of the logical address, yielding a 20-bit physi-
cal address. CBR is associated with Common Area 1
accesses. Common Area 0, if defined, is always based at
physical address 0O000H.
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15 121 ’ o 0

MMU Common/ 4 Logcs!
Bank Area . Address
Register 164k}
Dr=De e . '
MMU Commoh 4 ’
Bank Ares —
Register
D3=Dc
MMU Common Base Heg
MMU Bank Base Reg
7 4
ofofolo|ofo]ole 8
Adder
7
(19 18 & 12 1 -0
Physical
' I —I Address*
L 512K or
5 1211 [«
togical
Address
- (64 x)
] L
1 1
1 + 1 1
1 1 1
7 6 413 o1 !
T . 1
Base Register ] h
B 1 1
N T
1 1 ) 1]
1 l 1 1 o '
v ' ] 1
' 1 ] 1
19 e 16hs 1201 [y
Physical M
Adaress H
M N [

Figure 24. Physical Address Generation
(*Z80180 in DIP package is addressable to 512K. All other Z180 can address up 1o 1M.)
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Dynamic RAM Refresh Control

The Z180 incorporates a dynamic RAM refresh control
circuit including 8-bit refresh address generation and
programmable refresh timing. This circuit generates
asynchronous refresh cycles inserted at the programmable
interval independent of CPU program execution. For sys-
tems which do not use dynamic RAM, the refresh function
can be disabled.

When the internal refresh controller determines that a
refresh cycle should occur, the current instruction is inter-
rupted at the first breakpoint between machine cydes. The
refresh cycle is inserted by placing the refresh address on
Ao-A7 and the RFSH output is driven LOW.

Refresh cycles may be programmed to be either 2 or 3
clock cycles in duration by programming the REFW
(Refresh Wait) bit in the Refresh Control Register (RCR).
Note that the external WAIT input and the internal wait
state generator are not effective during refresh.

Fig. 25 shows the timing of a refresh cycle with a refresh
wait (Trw) cycle.

MCi . Refresh cycle |
]

Tar Taw" Tr2

MCi+ 1

Iy
Refreshsignal __ /~ N\ _

Ontemnal signal)

Refresh sddress X Ao=A; X

MREQ
RFSH

PR s WD 2 C—
-

NOTE: ° It three refresh cycles are specified, Tay. is inserted
Otherwise, Tgy is not inserted
MC: Machine Cycle

Figure 25. Refresh Cycle Timing

DMA Controller (DMAC)

The Z180 contains a two-channel DMA (Direct Memory
Access) controller which supports high speed data trans-
fer. Both channels (channel 0 and channel 1) have the fol-
lowing capabilities.

Memory Address Space. Memory source and destination
addresses can be directly specified anywhere within the
1024K byte physical address space using 20-bit source
and destination memory addresses. In addition, memory
transfers can arbitrarily cross 64K byte physical address
boundaries without CPU intervention.

I/0 Address Space. I/O source and destination addresses
can be directly specified anywhere within the 64K byte /0
address space (16-bit source and destination I/O addres-
ses).

Transfer Length. Up to 64K bytes are transferred based
on a 16-bit byte count register.

DREQ Input. Level and edge sense DREQ input detection
are selectable.

TEND Output. Used to indicate DMA completion to exter-
nal devices.

Transier Rate. Each byte transfer can occur every 6 clock
cycles. Wait states can be inserted in DMA cycles for slow
memory or /O devices. At the system dlock (#) = 6 MHz,
the DMA transfer rate is as high as 1.0 megabytes/second
(no wait states).

There is an additional feature disc for DMA interrupt re-
quest by DMA END. Each channel has the following addi-
tional specific capabilities.

Channet 0
Memory < memory, memory & 1/O, memory «> memory
mapped /O transfers.

-Memory address increment, decrement, no-change.
-Burst or cycle steal memory to/from memory transfers.
-DMA to/from both ASCI channels.

-Higher priority than DMAC channel 1.

Channel 1
Memory < /O transter.
Memory address increment, decrement

DMAC Registers
Each channel of the DMAC (channel 0, 1) has three
registers specifically associated with that channel.

Channel 0

SARO - Source Address Register
DARO - Destination Address Register
BCRO - Byte Count Register

Channel 1

MAR1 - Memory Address Register
IAR1 - I/O Address Register
BCR1 - Byte Count Register

The two channels share the following three additional
registers in common.

DSTAT - DMA Status Register
DMODE - DMA Mode Register
DCNTL - DMA Control Register
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DMAC Block Diagram. Fig.26 shows the Z180 DMAC

Block Diagram.

<A internal Address/Data Bus ) >
OMA Source Address OMA" Status ,
Register ch0 : SARO (20} Register : DSTAT {8} Priority & | — DREGS
DMA Destination Address OMA Mode - Request
Register chO : DARO (20) Register ;| DMODE (8) Controt — BREG,;

|DMA Byte Count DMAWAIT Control

Register chO : BCRO {16} Regiater : DCNTL (81 -
DMA Memory Address

Register chl : MAR1 (20}

OMA VO Address

Register ch1 : LARY (16}
DMA Byte Count. ©Ma Control Bus & CPU
Register cht : BCRY {16}

. ’li‘ TENDo
TEND
rhercmmnrlbecrsmnler a9 ] Interrupt Requast

Figure 26. DMAC Block Diagram

Asynchronous Serial Communication Interface (ASCH)

The Z180 on-chip ASClhas two independentfuli-duplex ASCI Block Diagram. Fig. 27 shows the ASCI Block
channels. Based on full programmability of the following Diagram. ;
functions, the ASCI directly communicates with a wide -

variety of standard UARTs (Universal Asynchronous < - sl Address/Deta Bua
Receiver/Transmitter) including the Z8440 SIO, the Z8530 ! Interrupt Request 1 v
SCC and the 285230 ESCC. . ASCH Tranar Data Regiatr ASCI Tranamit Dte Ragiater
The key functions for ASC! are shown below. Each chan-  T** “JSC: e St fagaie’ - [ s e sr magamet= XA
nel is independently programmable. ) ) A5 ecee Do R K5 e D o
chO: m - ch1:RORT
-Full-duplex communication. RXA0 | ASCI Raceive Shift Register’ ASCH ASCI Receive Shift legister” [~ RXA:
-7- or 8-bit data length. cn 0 : ASRO @) Controt ch 1 : RSR1 (8)
-Program controlled 9th data bit for multiprocessor Nt t-ely -l o B o iy i
communication. 3 =] ASC! Control Hegister B ASCI Convrol Ragster B |- ET57
-1 or 2 stop bits. ' “eh 0 : CNTLBO 18) L | ch 1 : CNTLBY (8}
- : BCB: " ;
.gdar?t'ye:gn?:\ p:;nym.ing error detection. o Oz
-Programmable baud rate generator, /16 and /64 modes. kAo Do o
-Speed to 38.4K bits per second (CPU fc = 6.144 MHz). Generator 0 P .
-Modem control signals - Channel 0 has DCDO, TS0 and _ cxar—] Soud s “Not program Accessivle
RTS0 Channel 1 has CTS1. . Gonerttor 1
-Programmable interrupt condition enable and disable.
-Operation with on-chip DMAC. o . Figure 27. ASCI Block Diagram
N
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Clocked Serial /0 Port (CS1/0)

The Z180 includes a simple, high speed clock,
synchronous serial I/O port. The CSI/O includes trans-
mit/receive (half-duplex), fixed 8-bit data, and intemal or
extemnal data clock selection. High speed operation (baud
rate 200K bits/second at fC = 4 MHz) is provided. The
CSI/O is ideal for implementing a multiprocessor com-
munication link between mulitple  Z180s. These secon-
dary devices may typically perform a portion of the system
1/0 processing, i.e. keyboard scan/decode, LDC interface,
etc. .

CS1/0 Block Diagram. The CSI/O block diagram is shown
in Fig. 28. The CSI/O consists of two registers - the Trans-
mit/Receive Data Register (TRDR) and Control Register
(CNTR). .

CSI/0 Transmit/Receive Data Register (TRDR: I/O Ad-
dress = 0BH). TRDR is used for both CSI/O transmission
and reception. Thus, the systemn design must insure that
the constraints of half-duplex operation are met (Transmit
and receive operation cannot occur simuitaneously). For
example, if a CSIO transmission is attempted while the
CSI/O is receiving data, a CSI/O will not work. Also note
that TRDR is not buffered. Therefore, attempting to per-
form a CSI/O transmit while the previous transmit data is
still being shifted out causes the shift data to be immediate-
ly updated, thereby corrupting the transmit operation in

progress. Similarly, reading TRDR while a transmit or
receive is in progress should be avoided.

<

intemal Address/Data Bus

@
|
TXS = gSI/ORI;ansmit/Recoive Baud Rate CKS
ata ister: Generat
RXS —~{ TRDR (8) o

CSI/O Control Register:
CNTR (8)

interrupt Request

Figure 28. CSI/0 Block Diagram

CSI/O Register Description

CSI/O Control/Status Register (CNTR: 1/O Address =
0AH). CNTR is used to monitor CSI/O status, enable and
disable the CSI/O, enable and disable interrupt generation,
and select the data clock speed and source.

Programmable Reload Timer (PRT)

The Z180 contains a two channel 16-bit Programmable
Reload Timer. Each PRT channel contains a 16-bit down
counter and a 16-bit reload register. The down counter is
directly read and written and a down counter overflow in-
terrupt can be programmably enabled or disabled. Also,
PRT channel 1 has a TOUT output pin {pin 31 - multiplexed
with A18) which can be set HIGH, LOW, or toggled. Thus,
PRT1 can perform programmable output waveform
generation.

PRT block diagram. The PRT block diagram is shown in
Fig. 29. The two channels have seperate timer data and
reload registers and a common status/control register. The
PRT input clock for both channels is equal to the system
clock divided by 20.

<

Intemal Address/Dats Bus

e O
[}

>

6+ 20

\
[Timer Data  [Timer Data Timer Data  |Timer Data -
Register OL  [Register OH Timer Control Register 1L [Register 1H | TOUT
| TMDROL (@1f: TMDROH BI—] paeter | |: TMORIL 8): TMDR1H (8
Timmer Relasd | Timer Retoad :TCR@® Timer Relosd |Timer Reload

gister OL gister OH Register 1L |Register 1H
< ALOROL {8) | RLDROM (8) : TLDAIL 8) |: TLORH 8)

L interrupt Request

Figure 29. PRT Block Diagram

Secondary Bus Interface

E clock Output Timing. The Z180 also has a secon-
dary businterface that allows it to easily interface with other
peripheral families.

These devices require connection with the Z180

synchronous E clock cutput. The speed (access time) re-
quired for the peripheral devices are determined by the

Z180 clock rate. Table 19, and Figures 80-82 define E
clock output timing.
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On-Chip Clock Generator

The Z180 contains a crystal oscillator and system clock

generator. A crystal can be directly connected or an exter-

nal clock input can be provided. In either case, the system

clock is equal to one-half the input clock. For example, a

crysial or external clock input of 8 MHz corresponds with
" asystem clock rate of 4 MHz.

The followfng table shows the AT cut crystal characteris-
tics (Co, Rs) and the load capacitance (CL1, CL2) required
for various frequencies of Z80180 operation.

tock Frequency . ;
AMHz AMHz < £ 12MHz [12MHz < £ < 18MHz
tern
Co - <7 pF <7 pF <7 pF
Rs <600 <800 <600
CL:. CLz 101022 pF £10% | 1010 22 pF £10% | 10 to 22 pF = 10%

If an external clock input is used instead of a crystal, the

waveform (twice the clock rate) shouid exhibit a 50%+ 10%

duty cycle. Note that the minimum clock input HIGH voit-

age level is Vicc-0.6V. The extemal clock input is con-
nected to the EXTAL pin, while the XTAL pin is left open.

Fig. 30 shows exiemal clock interface.

: 3
EXTALE—— T L Extomat Clock input

XTALZ— Open

‘Table 4.

Figure 30. External Clock Interface

Miscellaneous

Free Running Counter (/O Address = 18H)

Read only. 8-bit free running counter without control
registers and status registers. Thie contents of the 8-bitfree
running counter is counted down by one with an interval of
10 clock cycles. The free running counter continues count-
ing down without being affected by the read operation.

If data is written into the free running counter, the interval
of DRAM refresh cycle and baud rates for the ASCI and
CSI/O are nol guaranteed. .

in IOSTOP mode, the free running counter continues
counting down. it is initialized to FFH during RESET.
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SOFTWARE ARCHITECTURE

Instruction Set. The Z180 is object code compatible
with the Z80 CPU, refer to the Z80 CPU Technical Manual
or the Z80 Assembly Language Programming Manual for
further details.

New Instructions OQperation

SLP Enter SLEEP mode

MLT 8-bit multiply with 16-bit result

INO g, (m)} Iinput contents of immediate /O
address

OUTO (m), g Output register contents to immediate
1O address

oTMm Block output - increment

OTIMR Block output - increment and repeat

OTDM Block output - decrement

OTDMR Block output - decrement and repeat

TSTIOm Non-destructive AND, 1/O port, and
accumulator

TSTg Non-destructive AND, register, and
accumulator

TSTm Non-destructive AND, immediate data
and accumulator.

TST (HL) Non-destructive AND, memory data,

and accumulator.

SLP - Sleep. The SLP instruction causes the Z180 to
enter the SLEEP low power consumption mode. See sec-
tion 2.4 for a complete description of the SLEEP slate.

MLT - Multiply. The MLT performs unsigned multiplication
on two 8-bit numbers yielding a 16-bit result. MLT may
specify BC, DE, HL or SP registers. In all cases, the 8-bit

operands are loaded into each half of the 16-bit register
and the 16-bit result is retumed in that register.

OTIM, OTIMR, OTDM, OTDMR - Block 1/0. The contents
of memory pointed to by HL is output to the I/O address in
{C). The memory address (HL) and I/O address (C) are in-
cremented in OTIM and OTIMR and decremented in
OTDM and OTDMR, respectively. The B register is decre-
mented. The OTIMR and OTDMR variants repeat the
above sequence until register B is decremented to 0. Since
the I/O address (C) is automatically incremented or decre-
mented, these instructions are useful for block /O (such
as Z180 on-chip 1/O) initiafization. When 1/O is ac-
cessed, O0H is output in high-order bits of address
automatically.

TSTIO m - Test VO Port. The contents of the 1/0 port ad-
dressed by C are ANDed with immediately specified 8-bit
data and the status flags are updated. The I/O port con-
tents are not written (non-destructive AND). When I/O is
accessed, O0H is output in higher bits of address automati-
cally.

TST g - Test Register. The contents of the specified
register are ANDed with the accumulator (A) and the status
flags are updated. The accumulator and specified register
are not changed (non-destructive AND).

TST m - Test Immediate. The contents of the immediate-
ly specified 8-bit data are ANDed with the accumulator (A)
and the status flags are updated. The accumulator is not
changed (non-destructive AND).

TST (HL)- Test Memory. The contents of memory pointed
to by HL are ANDed with the accumulator (A) and the
status flags are updated. The memory contents and ac-

. cumulator are not changed (non-destructive AND).

INO g, (m) - Input, Immediate I/O address. The contents
of immediately specified 8-bit /O address are inputinto the
specified register. When I/O is accessed, 00H is output in
high-order bits of the address automatically.

OUTO {m), g - Output, immediate /O address. The con-
tents of the specified register are output to the immediate-
ly specified 8-bit I/O address. When /O is accessed, 00H
is output in high-order bits of the address automatically.
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CPU Registers

The Z180 CPU registers consist of Register Set GR,
Register Set GR' and Special Registers.

The Register Set GR consists of 8-bit Accumulator (A),
8-bit Flag Register (F), and three General Purpose
Registers (BC, DE, and HL) which may be treated as 16-
bit registers (BC, DE, and HL) or as individual 8-bit
registers (B, C, D, E, H, and L) depending on the instruc-
tion to be executed. The Register Set GR' Is alternate
register set .of Register Set GR and also contains Ac-
cumulator (A’), Flag Register (F’) and three General Pur-
pose Registers (BC', DE’, and HL'). While the alternate
Register Set GR’ contents are not directly accessible, the
contents can be programmably exchanged at high speed
with those of Register Set GR. o

The Special Registers consist of 8-bit interrupt Vector
Register (1), 8-bit R Counter (R), two 16-bit Index Registers
{IX and 1Y), 16-bit Stack Pointer (SP), and 16-bit Program
Counter (PC).

Fig. 31 shows CPU registers configuration.

Register Set GR

Accumulator | Flag Register
A F
8 Register C Register B
: General
D Register E Register Purpose
- Registers
H Register L Register

Register Set GR’

Accumulator Flag Register
A F

B’ Register C’ Register

D’ Register E’ Register

H’ Register L’ Register

Special Registers

Interrupt [ R Counter
Vector Register
| R
index Register IX
index Register [\ 4
spP

Stack Pointer

Program Counter PC

General
Purpose
Registers

Figure 31. CPU Registers
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280180 ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Rern Symbol Value Unit
Supply Voltage Vee —03 ~ +70 v
input Voitage v,, —03 ~ Vc+03 v
Operating Temperature Standard | -Topr 0-70 °C
Extended Topr -40 - 85 °C
Storage Temperature Tag — 565 — +150 °C
[NOTE]) Permanent LS! damage may occur if wmum ratings are ded. N |

shouid be under recommended operating conditions. Hf these conditions sre exeo;dod. it
could sffect reliability of LS).

STANDARD TEST CONDITIONS

The DC Characteristics and Capacitance sections below
apply to the following standard test conditions, unless
otherwise noted. All voltages are referenced to GND (OV). 21kQ
Paositive current flows into the referenced pin (Test Load
Configuration). From Output

Under Test
All AC parameters assume a load capacitance of 100 pF.
Add 10 ns delay for each 50 pF increase in load up tc a 100 pF 200 uA
maximum of 200 pF for the data bus and 100 pF for the
address and control lines. AC timing measurements are
referenced to 1.5 volts (except for CLOCK, which is refer- 1
enced to the 10% and 90% points). - T -

Test Load Configuration
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280180 DC CHARACTERISTICS

V=5V £10%, V=0V, over specified temperature range unless otherwise noted.

Sym ltem Condition Min Typ ‘Max Unit
Vi Input "H* Voltage Ve 0.6 - Ve 40.3 v
/RESET, EXTAL /NMI ’
Var Input "H" Voltage except 2.0 - Ve +0.3 \%
{RESET, EXTAL /NMI
\/ Input "L" Voltage 0.3 - 0.6 \
JRESET, EXTAL /NMI » .
Viz Input "L" Voltqge except -0.3 - 0.8 A
[RESET, EXTAL NMI )
Vou QOutput "H" Voltage loy = -200 pA 24 - - \
All outputs
loy = -20 pA Ve -1.2 - -
Vo Output "L" Voltage o, =2.2MA - - 0.45
All outputs
\'A Input Leakage Current Ve =05,V -05 - - 1.0 A
All inputs except '
XTAL, ETAL _
I Tri-state LLeakage Current Ve =05,V -05 - - 1.0 pA
(e Power Dissipation” f=6MHz - 15 40 mA
(Normal Operation) f=8MHz - 20 50 mA
f=10MHz - 25 60 mA
Power Dissipation* f=6MHz - 3.8 12.5 mA
(SYSTEM STOP mode) f=8MHz - 5 15.0 mA
f=10 MHz - 6.3 17.5 mA
Cp " Pin Capacitance V=0V, f=1MHz - - 12 pF
T,=25°C
Notes:
*V,,min =V -1.0V, V, max = 0.8V (All output terminals are at no load.}
Ve =50V
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Z80180 AC CHARACTERISTICS
(Vee=5V £ 10%, V=0V, over specified temperature range, unless otherwise noted.)

28018006 28018008 28018010 Unit Note

No Sym Parameter Min Max Min Max Min Max
1 teye Clock Cycle Time 162 2000 125 2000 100 2000 ns i
2 {CHW  Clock Pulse Width (High) 65 55 40 ns L]
3 tCLW  Clock Pulse Width (Low) 65 55 40 ns (1]
4 tef Clock Fall Time 15 ' 15 10 ns (1
5 fer Clock Rise Time 15 15 10 ns 3]
6 tAD Address Vaild From Clock Rise 90 80 70 ns
7 S Address Valid To /MREQ, /IORQ Fall 30 20 10 ns
8 tMED1 Clock Fall To /MREQ Fall Delay 60 50 50 ns
9 {RDD1  Clock Fall To /RD Fall (/10C=1) . 60 50 50 ns

Clock Rise To /RD Fall {/I0C=0) 65 60 55 ns
10 tMi1D1  Clock Rise To M1 Fall Delay 80 70 60 ns
11 tAH Address Hold Time (/MREQ, /IORQ, RD, WR) 35 20 10 ns
12 IMED2 Clock Fall To /MREQ Rise Delay 60 50 50 ns
13 tRDD2  Clock Fall To /RD Rise Delay 60 50 50 ns
14 tM1D2  Clock Rise To /M1 Rise Delay 80 70 60 ns
15 1DRS  DataRead Setup Time 40 30 25 ns
16 tDRH  DataRead Hold time 0 0 0 ns
17 tSTD1  Clock Edge To ST Fall- 90 70 60 ns
18 tSTD2  Clock Edge To ST Rise 90 70 60 ns
19 WS JWAIT Setup Time To Clock Fall 40 . 40 30 ns
20 tWH /WAIT Hold Timie From Clock Fall - 40 40 30 ns
2t tWDZ  Clock Rise To Data Fioat Delay 95 70 60 ns
22 tWRD1 Clock Rise To WR Fall Delay 65 60 50 ns
23 tWDD  Clock Fall To Write Data Delay 90 80 60 ns
24 {WDS  Write Data Setup Time To /WR 40 20 15 ns
25 tWRD2 Clock Fall To /WR Rise 80 60 50 ns
26 tWRP  /WR Pulse Width (Memory Write Cycles) 170 130 110 ns
26a /WR Pulse Width {1/ Write Cycles) 332 225 210 ns
27 tWDH  Write Data Hoid Time From /WR Rise 40 15 10 ns
28 HOD1  Clock Fall To /IORQ Fall Delay (/I0C=1) 60 50 50 ns

Clock Rise To /IORQ Fall Delay (/I0C=0) 65 60 55 ns
29 tl0D2  Clock Fall lOQR Rise Delay 60 50 50 ns
30 tiOD3 /M1 Fall To /IORQ Fall Delay 340 250 200 ns
31 tINTS  /INT Setup Time To Clock Fall 40 40 30 ns
32 tINTH  /INT Hold Time From Clock Fall 40 40 30 ns
33 INMIW  /NMI Pulse Width 120 100 80 ns
34 1BRS  /BUSREQ Setup Time To Clock Fail 40 40 30 ns
35 tBRH  /BUSREQ Hold Time From Clock Fall 40 40 30 ns
36 tBAD1  Clock Rise To /BUSACK Fali Delay 95 70 60 ns
37 tBAD2  Clock Fall To /BUSACK Rise Delay 95 70 60 ns
38 BZD Clock Rise To Bus Floating Delay Time 125 90 80 ns
39 MEWH /MREQ Pulse Width (High) 110 90 70 ns
40 tMEWL /MREQ Pulse Width (Low) 125 100 80 ns
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280180 AC CHARACTERISTICS (Continued)
(Vee=5V £ 10%, V=0V, over specified temperature range, unless otherwise noted.)
.28018006 ‘ Z8018008 28018010 Unit Note

No Sym  Parameter Min Max © Min Max Min Max

41 RFD1  Clock Rise To /RFSH Fall Delay 90 80 60 ns

42 iRFD2  Clock Rise To /RFSH Rise Delay 90 80 60 ns

43 tHAD1  Clock Rise To HALT Fall Delay 90 80 50 ns .

44 tHAD2 Clock Rise-To /HALT Rise Delay 90 80 50 ns

45 {DRQS /DREQi Setup Time To Clock Rise 40 40 30 ns

46 iDROH /DREQI Hold Time From Clock Rise 40 40 30 ns .

47 {TED1  Clock Fall To /TEND Fall Delay 70 60 50 ns

48 {TED2  Clock Fail To /TENDi Rise Delay 70 60 50 ns

49 D1 Clock Rise To E Rise Delay 95 70 60 ns

50 tED2 Clock Edge To E Falt Delay 95 70 60 ns

51 PWEH E Pulse Width (High) 75 65 55 s

52 PWEL E Pulse Width (Low) 180 130 110 . ns

53 fEr Enable Rise Time . - 20 : 20 20 ns

54 el Enable Fall Time 20 20 20 ns

55 {TOD  Clock Fall To Timer Output Delay : 300 200 : 150 ns

56 tSIDI  CSi/0 Tx Data Delay Time 200 200 150 ns
‘(Intemat Clock Operation)

57 iSTDE - CSI/0 Tx Data Delay Time - 75tcyc+300 75lcyc+200 - 7 5teyc+150 ns
{Extemal Clock Operation)

58 tSRSI  CSI/O Rx Data Setup Time 1 . 1 1 teye
(Intemal Clock Operation) .

59 SRHI  CSI/O Rx Data Hold Time 1 1 1 leye
(intemal Clock Operation) .

60 SRSE  CSV/O Rx Data Setup Time 1 1 1 teye
(Extemal Glock Operation) )

61 ISRHE  CSVO Rx Data Hold Time 1 1 1 tcyc
{Extemal Clock Operation) ‘ »

62 1{RES  /RESET Setup Time To Clock Fall . 120 ‘ 100 80 ns

63 fREH  /RESET Hold Time From Clock Fall 80 70 . 50 ns

64 tOSC  Oscillator Stabilization Time 20 20 20 ms

65 tEXr External Clock Rise Time (EXTAL) 25 P} - 15 ns

86 tEXi  Exemal Clock Fall Time (EXTAL) % , % 15 ns

67 fRr /RESET Rise Time : 50 50 50 ms  [2]

68 thf /RESET Fall Time 50 50 - 50 ms - [2)

69 tir Input Rise Time (Except EXTAL, /RESET) 100 100 ‘ 100 ns 2]

70 i Input Fall Time (Except EXTAL, /RESET) 100 100 100 : ns  [2)

Notes:

[1] teyc=tCHW+CLW+tcf+tor

[2] This parameter has to be modified if other

specification(s) cannot be met.
7
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Z85180 ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Symbol  Description Min Max Unit Permanent LSI damage may occur if maximum ratings are
N exceeded. Normal operation should be under recom-

Vee Supply Voltage -0.3 +7.0 v mended operating conditions. If these conditions’ are

Viu Input Vpltage 0.3 Voo 0.3 v exceeded, it could atfect reliability of LS!.

Torm Operating Temp -40 +100 C

Tse Storage Temp -55 +150 C

STANDARD TEST CONDITIONS

The DC Characteristics and Capacitance sections below
apply to the following standard test conditions, unless
otherwise noted: All voltages are referenced to GND (OV). 2.1 k2
Positive current flows into the referenced pin (Test Load
Configuration). From Output
Under Test
All AC parameters assume a load capacitance of 100 pF.
Add 10 ns delay for each 50 pF increase in load up to a 100 pF 200pA
maximum of 200 pF for the data bus and 100 pF for the
address and control lines. AC timing measurements are
referenced to 1.5 volts (except for CLOCK, which is refer- 1l 1 1
enced to the 10% and 30% points). - = -

Test Load Configuration
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285180 DC ELECTRICAL CHARACTERISTICS ‘ -
(Voo = 5V £10%, V=0V, over specificied temperature range, unless otherwise noted.)

Symbol ©  ltem Condition Min Typ Max Unit

Va ° Input "H" Voltage ' o V0.6 Vcc+°-3 v
. Reset, EXTAL, NMI : . .

Vo Input “H"* Voltage 20 ; Voc+0.3 v
Except Reset, EXTAL, NM| A

v,, Input "L* Voltage ‘ 03 } 06 v
Reset, EXTAL, NMI .

Via Input *L" Voltage -0.3 0.8 \
Except Reset, EXTAL, NMI :

Vo Output "H" Voltage I = -200 pA 24 v
All Outputs - lon = -20 pA V1.2 v

Voo Output "H" PHI loy = -200 pA V06 \

Vot Output 'L" Voltage a=22mMA ' 0.45 \
All Outputs :

Voo Output "L" PHI l=2.2 MA 0.45 v

fe Input Leakage © Vp=0510V,-05 1.0 pA

Current All Inputs
Except XTAL, EXTAL

ITL Tri-state Leakage Current V=05 10 V.-0.5 1.0 pA
lc” Power Dissipation f=16 MHz 45 100 mA
(Normal Operation) f=20MHz 50 120 mA
Power Dissipation f=16 MHz 10 30 mA
(System STOP mode) f = 20 MHz 15 40 mA
Power Dissipation External Oscillator, 10 PA
(STANDBY Mode) Internal Clock Stops -
Cp Pin Capacitance V=0V, ) 12 pF
’ f=1MHz
T, =25°C
Notes:
“ ¥V, min = V1.0V, V,max = 0.8V (all output termianis are at no load).
Voo=5.0V . ;
\
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Z28S180 AC CHARACTERISTICS
(Vee=5VY £ 10%, V=0V, over specified temperature range, unless otherwise noted.)

738518016 28518020 Unit Note

No Sym  Parameter Min Max Min Max
1 feyc Clock Cycle time 62 2000 50 2000 ns 1
2 tCHW  Clock Pulse width (high) 25 20 ns i1
3 tCLW  Clock Pulse width (low) 25 20 ns ]
4 ftef Clock Fall time 6 5 ns 1
5 ter Clock Rise time 6 5 ns [1]
6 1AD Address vaild from Clock Rise 35 30 ns
7 tAS Address valid to /MREQ, /IORQ Fall 5 5 ns
8 tMED1 Clock Fall to /MREQ Fall delay 25 25 ns
9 tRDD1  Clock Fall to /RD Fall (A0C=1) 25 25 ns

Clock Rise to /RD Fall (/i0C=0) 25 25 ns
10 tMID1  Clock Rise to /M1 Fall delay 45 35 ns
11 tAH Address Hold time (/MREQ, /IORQ, /RD, WR) 5 5 ns
12 tMED2 Clock Fali to /MREQ Rise Delay 30 25 ns
13 tRDD2  Clock Fall to /RD Rise delay 30 25 ns
14 iMID2  Clock Rise to /M1 Rise delay 45 40 ns
15 DRS  DataRead Setup Time 15 10 ns
16 1DRH  DataRead Hold time 0 0 ns
17 tSTD1  Clock Edge to ST Fall 35 30 ns
18 1STD2  Clock Edge to ST Rise 35 30 ns
19 WS J/WAIT setup time to Clock Fail 15 15 ns - 2]
20 tWH /WAIT Hold time from Clock Fall 10 10 ns
21 tWDZ  Clock Rise to Data Float Delay 40 35 ns
22 tWRD1 Clock Rise to /WR Fall delay 25 25 ns
23 tWDD  Clock Fall to Write Data Delay ’ 30 25 ns
24 tWDS  Write Data Setup time to /WR 10 10 ns
25 tWRD2 Clock Fall to /WR Rise 30 25 ns
26 IWRP  /WR Puise Width (Memory Write Cycles) 80 80 ns
26a /WR Pulse Width (1/0 Write Cycles) 150 150 ns
27 WWDH  Wrile Data Hold time from /WR Rise 10 10 ns
28 tIOD1  Clock Fatl to /IORQ Falt delay (/10C=1) 30 25 ns

Clock Rise to /AORQ Fall delay (/I0C=0) 30 25 ns
29 1l0D2  Clock Fall /lOQR Rise Delay 30 25 ns
30 tI0D3 /M1 Falito IORQ Fall delay 120 100 ns
31 {INTS  /INT Sefup Time to Clock Fall 20 20 ns
32 tINTH  /INT Hold Time from Clock Fall 10 10 ns
33 INMIW /NMI Puise width i 40 35 ns
34 BRS  /BUSREQ Setup Time to Clock Fall 10 10 ns
35 tBRH  /BUSREQ Hold Time from Clock Fall 10 10 ns
36 tBAD1  Clock Rise to /BUSACK Fall delay 30 25 ns
37 BAD2  Clock Fall to /BUSACK Rise defay 30 25 ns
38 1iBZD Clock Rise to Bus Floating Delay Time 45 40 ns
39 tMEWH /MREQ Pulse Width (High) 45 35 ns
40 tMEWL /MREQ Pulse Width (LOW) 45 35 ns
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Z8S180 AC CHAHACTERIS‘"CS (Continued) h
(Vee=5V * 10%, V=0V, over specified temperature range unless otherw:se noted.) '
: 28518016 |- 28518020 Unit Note
No Sym  Parameter Min Max Min Max
41 WRFDT  Clock Rise to /RFSH Fall Delay . 25 . 20 ns
42 RFD2  Clock Rise to /RFSH Rise Delay ) 25 20 ns
43 HAD1  Clock Rise to /HALT Fail Delay 20 ) 15 ns
44 tHAD2  Clock Rise to /HALT Rise Delay 20 15 ns
45 DRQS /DREQi Setup Time to Clock Rise 20 : 20 ns-
46 tDRQH /DREQi Hold Time from Clock Rise 20 20 ns
47 {TED1  Clock Fall to /TENDi Fall Delay . 30 : 25 ns
48 {TED2  Clock Fall to /TEND Rise Delay 30 25 ns
49 iED1  Clock Rise to E Rise Delay 3 30 ns
50 ED2 - Clock Edge to E Fall Delay 35 30 ns
51 PWEH  E Pulse Width (High) 30 %5 ns
52 PWEL  E Pulse Width (Low) 60 50 ' ns
53 IEr Enable Rise Time 10 10 ‘ng
54 et Enable Fall Time .10 10 ns.
§5- tTOD  Clock Fall to Timer Output Delay 100 7 ns
56 - {STDI  CSI/O Tx Data Delay Time ’ 100 % ns
{Internal Clock Operation) .
57 ISTDE  CS)O Tx Data Delay Time 75 tcyc +100 75tcyc+75  ns
(Extemal Ctock Operation) )
58 SRSl  CSI/O Rx Data Setup Time 1 1 teye
(Inteal Clock Operation) : i
59 {SRHI  CSI/0 Rx Data Hold Time 1 1 Teye
- (Intemal Clock Operation) . )
60 ISRSE  CSKO Rx Data Setup Time 1 1 Teye
" {Extemal Clock Operation)
61 tSRHE  CSI/O Rx Data Hold Time 1 1 Teye
- (Extemal Clock Operation)
62 RES  /RESET Setup time to Clock Fall 45 40 ns
63 IREH  /RESET Hold time from Clock Fall 30 25 ns
64 10SC  Osclllator Stabilization Time 20 20 ms
65 EXr External Clock Rise Time (EXTAL) 6 5 ns
66 tEXt Extemal Clock Fail Time (EXTAL) - 6 5 ns
67 {Rr /RESET Rise Time 50 50 ms [2]
68 iRf /RESET Fall Time 50 50 ms [2] '
69 fIr Input Rise Time (Except EXTAL, /RESEI') 50 50 ns [21
70 Input Fall Time (Except EXTAL, /RESET) 50 50 ns [21

Notes:

[1] toyc=tCHWHCLWtct+tor

f2] This parameter has to be modified if other speclﬁcahon(s) can not
be met. .
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TIMING DIAGRAMS
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ZILOG INC
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TIMING DIAGRAMS (Continued)

5 €6 70 69
EXTALVy, A Vi Vi vy,

External Clock Rise Time and Fall Time Input Rise Time and Fall Time
(Except EXTAL, RESET)

409

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



