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PRELIMINARY PRODUCT SPECIFICATION

Z8S180/Z28L180

ENHANCED Z180 MICROPROCESSOR
OFFERS FASTER EXECUTION,

POWER-SAVER MODE, Low EMI

FEATURES

e Code Compatible with ZiLOG z80® CPU
e Extended Instructions

e Two Chain-Linked DMA Channels

e Low Power-Down Maodes

e On-Chip Interrupt Controllers

e Three On-Chip Wait-State Generators

e On-Chip Oscillator/Generator

e Expanded MMU Addressing (Upto 1 MB)
e Clocked Serial 1/0 Port

e Two 16-Bit Counter/Timers

¢ Two Enhanced UARTS (up to 512 Kbps)

e Clock Speeds: 10, 20, 33 MHz

e Operating Range: 5V (3.3V@ 20 MHz)

e Operating Temperature Range: 0°C to +70°C
e -40°C to +85°C Extended Temperature Range

e Three Packaging Styles
— 68-Pin PLCC
— 64-Pin DIP
— 80-Pin QFP

GENERAL DESCRIPTION

The enhanced Z85180/Z8L18@ignificantly improveson
previous Z80180 models, while still providing full back-
ward compatibility with existing ZiLOG Z80 devices. The
Z8S180/28L.180 now offers faster execution speeds, pow-
er-saving modes, and EMI noise reduction.

This enhanced Z180™ design also incorporates additional
feature enhancementsto the ASCls, DMAS, and STANDBY
mode power consumption. With the addition of ESCC-like
Baud Rate Generators (BRGSs), thetwo A SClsoffer thefl ex-
ibility and capability totransfer dataasynchronously at rates
of up to 512 Kbps. In addition, the ASCI receiver features
a 4-byte first inffirst out (FIFO) buffer which reduces the
likelihood of overrunerrors. TheDM Ashavebeen modified
to allow for chain-linking of the two DMA channels when
set to take their DMA requests from the same peripherals
device. Thisfeature allowsfor nonstop DMA operation be-
tween the two DMA channels.

Not only doestheZ8S180/Z8L 180 consumelesspower dur-
ing normal operations than the previous model, it offers

three modesintended to further reduce power consumption.
Power consumption during STANDBY Mode is reduced to
10 pA by stopping the external oscillators and internal

clock. The SLEEP mode reduces power by placing the CPU
into a stopped state, consuming less current while the on-
chip 1/O devices still operate. The SYSTEM STOP mode
places both the CPU and the on-chip peripherals into a
stopped mode, reducing power consumption even further.

A new clock-doubler featurein the Z8S5180/Z8L 180 allows
theinternal clock speedto betwicetheexternal clock speed.
As aresult, system cost is reduced by allowing the use of
lower-cost, lower-frequency crystals.

TheEnhanced Z180ishoused in 80-pin QFP, 68-pin PLCC,
and 64-pin DIP packages.

Note: All Signals with an overline are active Low. For exam-
ple: B/W, in which WORD is active Low; or B/W, in
which BY TE is active Low.
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Z8S180/28L180
Enhanced Z180 Microprocessor ZiLOG

GENERAL DESCRIPTION (Continued)

Power connectionsfollow theconventional descriptionsbe-

low: Connection Circuit Device
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Figure 1. Z8S180/Z28L180 Functional Block Diagram
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Z38S180/28L180
Enhanced Z180 Microprocessor

PIN IDENTIFICATION

Z8S180
64-Pin DIP
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Figure 2. Z8S5180 64-Pin DIP Pin Configuration
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Z28S180/28L180
Enhanced Z180 Microprocessor

ZiLOG

PIN IDENTIFICATION (Continued)
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Figure 3. Z8S180/Z28L180 68-Pin PLCC Pin Configuration
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ZiLOG Enhanced Z180 Microprocessor
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Figure 4. Z8S180/Z28L180 80-Pin QFP Pin Configuration

Table 1. Z8S180/Z8L180 Pin Identification

Pin Number and Package Type

Default Secondary
QFP PLCC DIP Function Function Control
1 9 8 NMI
2 NC
3 NC
4 10 9 INTO
5 11 10 INT1T
6 12 11 INT2
7 13 12 ST
8 14 13 AO
9 15 14 A1
10 16 15 A2
11 17 16 A3
12 18 Vgg
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Z8S180/28L180
Enhanced Z180 Microprocessor ZiLOG

PIN IDENTIFICATION (Continued)
Table 1. Z8S180/Z8L180 Pin Identification (Continued)

Pin Number and Package Type

Default Secondary
QFP PLCC DIP Function Function Control
13 19 17 A4
14 NC
15 20 18 Ab
16 21 19 A6
17 22 20 A7
18 23 21 A8
19 24 22 A9
20 25 23 A10
21 26 24 A11
22 NC
23 NC
24 27 25 A12
25 28 26 A13
26 29 27 A14
27 30 28 A15
28 31 29 A16
29 32 30 A17
30 NC
31 33 31 A18 TouT Bit 2 or Bit 3 of TCR
32 34 32 Vpp
33 35 A19
34 36 33 Vgg
35 37 34 DO
36 38 35 D1
37 39 36 D2
38 40 37 D3
39 41 38 D4
40 42 39 Db
41 43 40 D6
42 NC
43 NC
44 44 41 D7
45 45 42 RTSO
46 46 43 CTSO
47 47 44 DCDO
48 48 45 TXAO
49 49 46 RXAO
50 50 47 CKAO DREQO Bit 3 or Bit 5 of DMODE
51 NC
52 51 48 TXA1
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

Table 1. Z8S180/Z8L180 Pin Identification (Continued)

Pin Number and Package Type

Default Secondary
QFP PLCC DIP Function Function Control
53 52 TEST
54 53 49 RXA1
55 54 50 CKA1 TENDO Bit 4 of CNTLA1
56 bb 51 TXS
57 56 52 RXS CTS1 Bit 2 of STAT1
58 57 53 CKsS
59 58 54 DREQ1
60 59 bb TEND1
61 60 56 HALT
62 NC
63 NC
64 61 57 RFSH
65 62 58 IORQ
66 63 59 MREQ
67 64 60 E
68 65 61 M1
69 66 62 WR
70 67 63 RD
71 68 64 PHI
72 1 1 Vgg
73 2 Vss
74 3 2 XTAL
75 NC
76 4 3 EXTAL
77 b 4 WAIT
78 6 5 BUSACK
79 7 6 BUSREQ
80 8 7 RESET
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Z8S180/28L180
Enhanced Z180 Microprocessor ZiLOG

PIN IDENTIFICATION (Continued)
Table 2. Pin Status During RESET, BUSACK, and SLEEP Modes

Pin Number and Package Type Pin Status
Default Secondary

QFP PLCC DIP Function Function RESET BUSACK SLEEP

1 9 8 NMI IN IN IN

2 NC

3 NC

4 10 9 INTO IN IN IN

5 11 10 INT1 IN IN IN

6 12 11 INT2 IN IN IN

7 13 12 ST High High High

8 14 13 AO 3T 3T High

9 15 14 A1 3T 3T High
10 16 15 A2 3T 3T High
11 17 16 A3 3T 3T High
12 18 Vss Vss Vss Vss
13 19 17 A4 3T 3T High
14 NC

15 20 18 Ab 3T 3T High
16 21 19 A6 3T 3T High
17 22 20 A7 3T 3T High
18 23 21 A8 3T 3T High
19 24 22 A9 3T 3T High
20 25 23 A10 3T 3T High
21 26 24 A11 3T 3T High
22 NC

23 NC

24 27 25 A12 3T 3T High
25 28 26 A13 3T 3T High
26 29 27 A14 3T 3T High
27 30 28 A15 3T 3T High
28 31 29 A16 3T 3T High
29 32 30 A17 3T 3T High
30 NC

31 33 31 A18 3T 3T High

Tout N/A ouT ouT

32 34 32 Vb Vb Vb Vpp
33 35 A19 3T 3T High
34 36 33 Vgg Vgg Vgg Vgs
35 37 34 DO 3T 3T 3T
36 38 35 D1 3T 3T 3T
37 39 36 D2 3T 3T 3T
38 40 37 D3 3T 3T 3T
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Enhanced Z180 Microprocessor

Table 2. Pin Status During RESET, BUSACK, and SLEEP Modes (Continued)

Pin Number and Package Type Pin Status
Default Secondary
QFP PLCC DIP Function Function RESET BUSACK SLEEP
39 41 38 D4 3T 3T 3T
40 42 39 Db 3T 3T 3T
41 43 40 D6 3T 3T 3T
42 NC
43 NC
44 44 41 D7 3T 3T 3T
45 45 42 RTSO High ouT High
46 46 43 CTSO IN ouT IN
47 47 44 DCDO IN IN IN
48 48 45 TXAO High ouT ouT
49 49 46 RXAO IN IN IN
50 50 47 CKAO 3T I/0 1/0
DREQO N/A IN IN
51 NC
52 51 48 TXA1 High ouT ouT
53 52 TEST
54 53 49 RXA1 IN IN IN
bb 54 50 CKA1 3T I/0 1/0
TENDO N/A High High
56 55 51 TXS High ouT ouT
57 56 52 RXS IN IN IN
CTS1 N/A IN IN
58 57 53 CKS 3T 1/0 1/0
59 58 54 DREQ1 IN 3T IN
60 59 55 TEND1 High ouT High
61 60 56 HALT High High Low
62 NC
63 NC
64 61 57 RFSH High ouT High
65 62 58 IORQ High 3T High
66 63 59 MREQ High 3T High
67 64 60 E Low ouT ouT
68 65 61 M1 High High High
69 66 62 WR High 3T High
70 67 63 RD High 3T High
71 68 64 PHI ouT ouT ouT
72 1 1 Vgg GND GND GND
73 Vgg GND GND GND
74 2 XTAL ouT ouT ouT
75 NC
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Z8S180/28L180

Enhanced Z180 Microprocessor ZiLOG
PIN IDENTIFICATION (Continued)
Table 2. Pin Status During RESET, BUSACK, and SLEEP Modes (Continued)
Pin Number and Package Type Pin Status
Default Secondary
QFP PLCC DIP Function Function RESET BUSACK SLEEP
76 4 3 EXTAL IN IN IN
77 5 4 WAIT IN IN IN
78 6 5 BUSACK High ouT ouT
79 7 6 BUSREQ IN IN IN
80 8 7 RESET IN IN IN
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

PIN DESCRIPTIONS

AO-A19 Address Bus (Output, 3-state). AO-A19 forma  E. Enable Clock (Output). This pin functions as a synchro-
20-bit address bus. The Address Bus provides the address ~ hous, machine-cycle clock output during bus transactions.

for memory data bus exchanges (upto 1MB) and /O data  gxtaL. External Clock Crystal (Input). Crystal oscillator
bus exchanges (up to 64 KB). The address bus entersa  ¢gnnections. An external clock can be input to the

high-impedance state during reset and external bus aggs180/z81.180 on this pin when a crystal is not used. This
knowledge cycles. Address lind 8 is multiplexed withthe 5t js Schmitt triggered.

output of PRT channel I§, selected as address output

on reset), and address lia@9 is not available in DIP ver- HALT- HALT/SLEEP (Output, active Low). This output is
sions of the Z8S180. asserted after the CPU executes eitheHWET or SLEEP

_ instruction and is waiting for either a nonmaskable or a
BUSACK. Bus Acknowledge (Output, active Low). maskable interrupt before operation can resume. It is also

BUSACK indicates that the requesting device, the MPU adysed with th&i1T andST signals to decode the status of the
dress and data bus, and some control signals enter their higfpu machine cycle.

impedance state. o )
INTO. Maskable Interrupt Request 0 (Input, active Low).

BUSREQ. Bus Request (Input, active Low). This input isThis signal is generated by external I/0 devices. The CPU
used by external devices (such as DMA controllers) to rayonors these requests at the end of the current instruction
questaccessto the system bus. This request demands a higltte as long as tHéMI andBUSREQ signals are inactive.

er priority tharNMI and is always recognized at the end offhe CPU acknowledges this interrupt request with an in-

the current machine cycle. This signal stops the CPU froggrrupt acknowledge cycle. During this cycle, bothNfie
executing further instructions, places addresses, data busggdiORQ signals become active.

and other control signals into the high-impedance state. __ ___
INT1, INT2. Maskable Interrupt Request 1 and 2 (Inputs,

CKAO, CKA1. Asynchronous Clock 0 andl (bidirection-  active Low). This signal is generated by external I/0 de-
al). When in output mode, these pins are the transmit aRgtes. The CPU honors these requests at the end of the cur-
receive clock outputs from the ASCI baud rate generatorgantinstruction cycle as long as i, BUSREQ, andNTO

When in input mode, these pins serve as the external clogjgnals are inactive. The CPU acknowledges these requests
inputs for the ASCI baud rate generat@&AO0 is multi-  \ith an interrupt acknowledge cycle. Unlike the acknowl-
plexed withDREQO, andCKA 1 is multiplexed witiATENDO. edgment fofNTO, neither théviT or TORQ signals become

CKS. Serial Clock (bidirectional). This line is the clock for active during this cycle.

the CSI/O channel. IORQ. I/0O Request (Output, active Low, 3-stal€RQ in-
CTSO0-CTS1. Clear to send 0 and (Inputs, active Low). dicates that the address bus contains a valid I/O address for
These lines are modem control signals for the ASCI cha@n!/O READ or I/0 WRITE operation]ORQ is also gener-
nels.CTST is multiplexed withRXS. @, along withM1, during the acknowledgment of the
INTO input signal to indicate that an interrupt response vec-

DQ—D7. Data'Bu_s'z (pldlrect|ona|, 3-stat)0-D7 con- tor can be place onto the data bus. This signal is analogous
stitute an 8-bit bidirectional data bus, used for the transf% thelOE signal of the 264180

of information to and from 1/0O and memory devices. The

data bus enters the high-impedance state during reset dd. Machine Cycle 1 (Output, active Low). Together with
external bus acknowledge cycles. MREQ, M1 indicates that the current cycle is the opcode-

fetch cycle of instruction execution. Together WTiRQ,

M1 indicates that the current cycle is for interrupt acknowl-
edgment. Itis also used with tHALT andST signal to de-
DREQO, DREQ1. DMA Request 0 andl (Input, active code the status of the CPU machine cycle. This signal is
Low). DREQ is used to request a DMA transfer from oneanalogous to thelR signal of the Z64180.

of the on-chip DMA channels. The DMA channels monltor—E sREQ Memory Request (Output, active Low, 3-state).

these inputs to determine when an external device s rea EQ indicates that the address bus holds a valid address

for aREAD or WRITE operation. These inputs can be Pro<or 4 MemOnREAD or memoryWRITE operation. This sig-
grammed to be either level or edge senB&tQO0 is mul- nal is analogous to tHE signal of Z64180

tiplexed withCKAO.

DCDO. Data Carrier Detect 0 (Input, active Low); a pro-
grammable modem control signal for ASCI channel 0.

NMI. Nonmaskable Interrupt (Input, negative edge trig-
gered).NMI demands a higher priority th&dT and is al-
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Z28S180/28L180
Enhanced Z180 Microprocessor

ZiLOG

PIN DESCRIPTIONS (Continued)

ways recognized at the end of an instruction, regardless of
thestateof theinterrupt-enableflip-flops. Thissignal forces
CPU execution to continue at location 0066 H.

PHI. System Clock (Output). The output is used as arefer-
ence clock for the MPU and the external system. The fre-
quency of this output may be one-haf, equal to, or twice
the crystal or input clock frequency.

RD. Read (Output, active Low, 3-state). RD indicates that
the CPU wants to read data from either memory or an 1/0
device. Theaddressed /0O or memory deviceshould usethis
signal to gate data onto the CPU data bus.

RFSH. Refresh (Output, activeLow). Together withMREQ,
RFSH indicatesthat the current CPU machine cycleand the
contents of the addressbus should be used for refresh of dy-
namic memories. The low-order 8 bits of the address bus
(A7-A0) containtherefresh address. Thissignal isanalogous
to the REF signal of the Z64180.

RTSO0. Request to Send 0 (Output, active Low); aprogram-
mable MODEM control signal for ASCI channel 0.

RXAO, RXA1. Receive DataOand 1 (Input). Thesesignals
are thereceive data for the ASCI channels.

RXS. Clocked Serial Receive Data (Input). Thislineisthe
receivedatafor the CSI/O channel. RX Sismultiplexed with
the CTS1 signal for ASCI channel 1.

ST. Status (Output). This signal is used with the M1 and
HALT output to decodethestatus of the CPU machinecycle.
See Table 3.

Table 3. Status Summary

-—

0 CPU Operation (1st Opcode Fetch)
0 CPU Operation (2nd Opcode and 3rd
Opcode Fetch)

CPU Operation (MC Except Opcode

ST HALT M1 Operation
1
1

Fetch)
0 X 1 DMA Operation
0 0 0 HALT Mode
1 0 1 SLEEP Mode (Including SYSTEM
STOP Mode)
Notes:

X = Do not care.
MC = Machine Cycle.

TENDO, TEND1. Transfer End O and 1 (Outputs, active
Low). Thisoutput is asserted active during the most recent
WRITE cycleof aDMA operation. It isused to indicate the
end of theblock transfer. TENDO ismultiplexed with CKA1.

TEST. Test (Output, notin DIPversion). Thispinisfor test
and should be left open.

Tout- Timer Out (Output). ToyT is the output from PRT

channel 1. Thislineis multiplexed with A18 of the address
bus.

TXAO, TXA1. Transmit DataOand 1 (Outputs). Thesesig-
nal sarethetransmitted datafromthe ASCI channels. Trans-
mitted data changes are with respect to the falling edge of
the transmit clock.

TXS. Clocked Serial Transmit Data (Output). Thislineis
the transmitted data from the CSI/O channel.

WAIT. Wait (Input, active Low). WAIT indicates to the
MPU that the addressed memory or 1/O devices are not
ready for datatransfer. Thisinput is sampled on thefalling
edge of T2 (and subsequent WAIT states). If the input is
sampled Low, then the additional WAIT states are inserted
until the WAIT input is sampled High, at which time exe-
cution continues.

WR. WRITE (Output, activeL ow, 3-state). WRindicatesthat
the CPU data bus holds valid data to be stored at the ad-
dressed 1/0 or memory location.

XTAL. Crystal Oscillator Connection (Input). This pin
should be left open if an external clock isused instead of a
crystal. TheoscillatorinputisnotaTTL level (seeDC Char-
acteristics).

Several pinsareused for different conditions, depending on
the circumstance.

12 PRELIMINARY
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Z8S180/28L180

ZiLOG Enhanced Z180 Microprocessor
Table 4. Multiplexed Pin Descriptions

A18/TOUT During RESET, this pin is initialized as A18. If either the TOC1 or the TOCO bit of the Timer
Control register (TCR) is set to 1, the Tgyt function is selected. If TOC1 and TOCO are cleared
to 0, the A18 function is selected.

CKAO/DREQO During RESET, this pin is initialized as CKAO. If either DM1 or SM1 in the DMA Mode register
(DMODE) is set to 1, the DREQO function is selected.

CKA1/TENDO During RESET, this pin is initialized as CKA1. If the CKA1D bit in ASCI control register ch1
(CNTLAT1) is set to 1, the TENDO function is selected. If the CKA1D bit is set to 0, the CKA1
function is selected.

RXS/CTS1 During RESET, this pin is initialized as RXS. If the CTS1E bit in the ASCI status register ch1

(STAT1) is set to 1, the CTS1 function is selected. If the CTS1E bit is set to 0, the RXS
function is selected.
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Z28S180/28L180
Enhanced Z180 Microprocessor

ZiLOG

ARCHITECTURE

The Z180 combines a high-performance CPU core with a
variety of system and 1/0 resources useful in abroad range
of applications. The CPU core consists of five functional
blocks: clock generator, bus state controller, Interrupt con-
troller, memory management unit (MMU), and the central
processing unit (CPU). The integrated 1/0 resources make
up theremaining four functional blocks: direct memory ac-
cess(DMA) control (2 channels), asynchronousserial com-
munication interface (ASCI, 2 channels) programmablere-
load timers (PRT, 2 channels), and a clock serial 1/0
(CSI/O) channel.

Clock Generator. Thislogicgeneratesasystem clock from
an externa crystal or clock input. The external clock isdi-
vided by 2 or 1 and provides the timing for both internal
and external devices.

Bus State Controller. Thislogic performsall of the status
and bus-control activity associated with the CPU and some
on-chip peripherals. Also includes wait-state timing, reset
cycles, DRAM refresh, and DMA bus exchanges.

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

Memory Management Unit. The MMU allowsthe user to
map the memory used by the CPU (logically only 64KB)
into the 1-MB addressing range supported by the
Z8S180/28L.180. The organization of the MMU object

code maintains compatibility with the Z80 CPU, while of-
fering accessto an extended memory space. Accomplished
by using an effective common-area/banked-area scheme.

Central Processing Unit. The CPU is microcoded to pro-
vide a core that is object-code compatible with the Z80
CPU. It also provides a superset of the Z80 instruction set,
including 8-bit multiplication. Thecoreismadifiedtoalow
many of the instructions to execute in fewer clock cycles.

DMA Controller. The DMA controller provides high-
speed transfers between memory and I/O devices. Transfer
operations supported are memory-to-memory, memory
to/from 1/0O, and I/O-to-1/0. Transfer modes supported are
request, burst, and cycle steal. DMA transfers can access
thefull 1-M B addressrangewithablock lengthupto 64 KB,
and can cross over 64K boundaries.

Asynchronous Serial Communication Interface (ASCI).

The ASCI logic provides two individual full-duplex
UARTSs. Each channel includes a programmabl e baud rate
generator and modem control signals. The ASCI channels
can also support amulti processor communication format as
well as break detection and generation

Programmable Reload Timers (PRT). This logic consists
of two separate channels, each containing a 16-bit counter
(timer) and count reload register. The time base for the
countersis derived from the system clock (divided by 20)
before reaching the counter. PRT channel 1 providesan op-
tional output to allow for waveform generation.

14 PRELIMINARY
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Timer Data Registero

Write (0004H) <t<209
Reset 209 209 209 209 209 209 209 209 200
esel —

A\ 4 A\ 4

T e |FFFFH| 0004H |0003H 0002 0001H0000H 0003H 0002H 0001H0000H 0003H

1
1

Timer Reload, Register Write (0003H) ! Reload
1

I
v .

Timer Reload
ImerReZiZ?er FFFFH | 0003H

Reload

Write 1 to TDE
v

TDE Flag

TIF Flag

t Timer Data Register Read
Timer Control Requestor Read

Figure 5. Timer Initialization, Count Down, and Reload Timing

Timer Data Timer Data
Reg. = 0001H Reg. = OOOOH

J S I S I S O

Tout X

PHI

Figure 6. Timer Output Timing

Clocked Serial 1/0 (CSI/0). The CSI/O channel provides
a half-duplex serial transmitter and receiver. Thischannel  Note: TRDR is not buffered. Performing a CSI/O transmit

can be used for simple high-speed data connection to an- whiletheprevioustransmissionisstill in progress causes
other microprocessor or microcomputer. TRDR is used for the data to be immediately updated and corrupts the
both CSI/O transmission and reception. Thus, the system transmit operation. Similarly, reading TRDR while a
design must ensure that the constraints of half-duplex op- transmit or receive s in progress should be avoided.

eration aremet (Transmit and Receive operation cannot oc-
cur simultaneously). For example, if a CSI/O transmission
isattempted whilethe CSl/Oisreceiving data, aCSI/O does
not work.
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Enhanced Z180 Microprocessor

ZiLOG

ARCHITECTURE (Continued)

Internal Address/Data Bus

<

PHI

Y

TXS -
RXS—I

CSI/O Transmit/Receive
Data Register:

Baud Rate
Generator

—p CKS

TRDR (8)

CSI/0 Control Register:

A

CNTR (8) <

Y

Interrupt Request

Figure 7. CSI/O Block Diagram
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Z38S180/28L180
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OPERATION MODES

Z80 versus 64180 Compatibility. The Z8S180/Z8L.180  M1E (M1 Enable). This bit controls thé11 output and is
is descended from two different “ancestor” processorset to al duringRESET.

ZiLOG's original Z80 and the Hitachi 64180. The Operats _ — . . i
ing Mode Control Register (OMCR), illustrated in FigureWhemV”IE = 1,theM1 output is asserted Low during op

8, can be programmed to select between certain Z80 aﬁascierr:ae::ﬂi]nceyglisl’e IgftZer_Mplt Qﬁﬁg(\)lxlazd%e cycles, and the
64180 differences. y ge.

On the Z8S180/28L180, this choice makes the processor
fetch aRET! instruction one time. When fetchingR&T]

|D7|D6|D5| _| _| _| _| _| from a zero-wait-state memory location, the processor uses
three clock bus cycles. These bus cycles are not fully Z80-
L Reserved timing compatible.
TOC (R/W) WhenM1E = 0, the processor does not drive Low dur-
MTTE (W) ing the instruction fetch cycles. After fetchinRET! in-

struction with normal timing, the processor goes back and
refetches the instruction using fully Z80-compatible cycles
Figure 8. Operating Control Register that include drivingi1 Low.' This option may be required
(OMCR: 1/0 Address = 3EH) by some ext_ernal _280 peripherals to properly decode the
RETI instruction. Figure 9 and Table 5 show &/&T1 se-
guence wheM1E is 0.

M1E (R/W)

T, T, T3 T4 T, T4 T, T, T, T4 T, Tg T, T4 T, Tz T,

Upipipipipipipipipinipipipipininip]

|
Ao-A1g (A1d I Pc X PC+1 X PC X___Pc+1 X
|
|
|
[
|
|
|
|

EDH | 4DH EDH 4DH !
Dy-D5 —\ — N\ |

I A e I e
[ | g I ) I
i

q
_j_;l,______

|

Figure 9. RETI Instruction Sequence with M1E = 0
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Z8S180/28L180

Enhanced Z180 Microprocessor ZiLOG
OPERATION MODES (Continued)
Table 5. RETI Control Signal States
M1 M1
Machine M1E= M1E=
Cycle States Address Data RD WR MREQ IORQ 1 0 HALT ST
1 T1-T3 1st Opcode EDH 0 1 0 1 0] 1 1 0
2 T1-T3 2nd Opcode 4DH 0 1 0 1 0 1 1 0
Ti NA 3-state 1 1 1 1 1 1 1 1
Ti NA 3-state 1 1 1 1 1 1 1 1
Ti NA 3-state 1 1 1 1 1 1 1 1
3 T1-T3 1st Opcode EDH 0 1 0 1 0 0 1 1
Ti NA 3-state 1 1 1 1 1 1 1 1
4 T1-T3 2nd Opcode 4DH 0 1 0 1 0 1 1 1
5 T1-T3 SP Data 0 1 0 1 1 1 1 1
6 T1-T3 SP+1 Data 0 1 0 1 1 1 1 1

M1TE (M1 Temporary Enable). Thisbit controlsthe tem-
porary assertion of theM1 signal. It isalwaysread back as
al andissetto 1 during RESET.

When M1E isset to 0 to accommodate certain external Z80
periphera(s), those same device(s) may require apulse on
M1 after programming certain of their registersto complete
the function being programmed.

For example, when acontrol word iswritten to the Z80 PIO
to enable interrupts, no enable actually takes place until the
PO seesan active M1 signal. When M1TE = 1, thereisno
changein the operation of the M1 signal, and M1E controls
itsfunction. WhenM1TE =0, theM1 output isasserted dur-
ing the next opcode fetch cycle regardless of the state pro-
grammed into the M1E bit. This condition is only momen-
tary (one time) and it is not necessary to preprogram a 1
to disable the function (see Figure 10).

Ty T T3

Write into OMCR

| |

Opcode Fetch

Figure 10. M1 Temporary Enable Timing

10C (1/0 Compatibility). Thishit controlsthetiming of the
IORQ and RD signals. The bitissetto 1 by RESET.

When10C = 1, the IORQ and RD signals function the same
asthe 264180 (Figure 11).
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Z38S180/28L180
Enhanced Z180 Microprocessor

Whenl0C =0, thetiming of thelORQ and RD signalsmatch
the timing of the Z80. The IORQ and RD signals go active
as aresult of therising edge of T2. (Figure 12.)

Ty T

PH | ]

IORQ |

I|
||

RD
WR

HALT and Low-Power Operating Modes. The
Z8S180/Z8L.180 can operate in seven modes with respect
to activity and power consumption:

e Normal Operation

e HALT Mode

e |OSTOP Mode

e SLEEP Mode

e SYSTEM STOP Mode
e IDLE Mode

e STANDBY Mode (with or without QUICK RECOV-
ERY)

Normal Operation. In this state, the Z8S180/28L 180 pro-
cessor isfetching and running aprogram. All enabled func-
tions and portions of the device are active, and the HALT
pinisHigh.

HALT Mode. This mode is entered by the HALT instruc-
tion. Thereafter, the Z8S180/Z8L 180 processor continually
fetches the following opcode but does not execute it and
drives the HALT, ST and M1 pins all Low. The oscillator
and PHI pin remain Active. Interrupts and bus granting to
external Masters, and DRAM refresh can occur, and all on-
chip I/0O devices continue to operate including the DMA
channels.

DS006002-ZMP0200
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Z8S180/28L180
Enhanced Z180 Microprocessor ZiLOG

OPERATION MODES (Continued)

The Z8S180/Z8L 180 leaves HALT mode in response to: In case of an interrupt, the return addressisthe instruction
—— following the HALT instruction. The program can either

Low on RESET . . h .
* branch back to the HALT instruction to wait for another in-
e Interrupt from an enabled on-chip source terrupt or can examine the new state of the system/applica-

e External request on NV tion and respond appropriately.
e Enabled external request on INTO, INT1, or INT2

Interrupt
HALT Opcode Fetch Cycle HALT Mode Acknowledge Cycle

Tz T3 Ty Tz

e L L1 L. L1 L1 L1 L
INT,, NI \ /

HALT Opcode Address X

[V IRV o)
N/

HALT Opcode Address + 1

[ QBN o}
o N

T

2

5
/
N

m T\

N oY
Ny

Note: =(§= indicates an indefinite delay.

Figure 13. HALT Timing

SLEEP Mode. Thismodeisentered by keepingthelOSTOP  an external request ®&fMI, or an external request B\iT0,
bit (ICR5) and bits 3 and 6 of the CPU Control Register ~ INT1, orINT2.

(CCR3, CCR6) all zero and executing the SLP instruction.
The oscillator and PHI output continue operating, but are
blocked from the CPU core and DMA channels to reduce
power consumption. DRAM refresh stops, but interrupts
and granting to an external Master can occur. Except when

the bus is granted to an external Master, A19-0 and all co
trol signals excepHALT are maintained HighHALT is
Low. I/O operations continue as before g€ instruction,
except for the DMA channels.

Ifaninterrupt source isindividually disabled, it cannot bring
the 28S180/Z8L180 out SLEEP mode. If an interrupt
source is individually enabled, and tB€ bitis 1 so that
interrupts are globally enabled (by an El instruction), the
highest priority active interrupt occurs with the return ad-
dress being the instruction after t®ieP instruction. If an
interrupt source is individually enabled, but tEe bit is0

so that interrupts are globally disabled (by a Dl instruction),
the Z85180/Z8L180 leave&t EEP mode by simply execut-
The Z8S5180/Z8L180 leavex EEP mode in response to a ing the following instruction(s).

Low OnRESET, aninterrupt request from an on-chip source,
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Z38S180/28L180
Enhanced Z180 Microprocessor

This condition provides a technique for synchronization
with high-speed external events without incurring the la-

Note: The Z8S180/Z8L 180 takes about 1.5 clock ticks to re-

tency imposed by aninterrupt-response sequence. Figure 14 start.
depictsthe timing for exiting SLEEP mode due to an inter-
rupt request.
SLP 2nd Opcode Opcode Fetch or Interrupt
Fetch Cycle | SLEEP Mode | Acknowledge Cycle
Ty Ta T, T, Tg Tg T4 T, Ts
PHI [ O S B I 1 L1 L
INTi, NMI \ /
Ate=Ao SLP 2nd Opcode Address X FFFFFH
HALT \
M1 /

Figure 14. SLEEP Timing

IOSTOP Mode. IOSTOP mode is entered by setting the
IOSTOP bhit of the I/O Control Register (ICR) to 1. In this
case, on-chip I/0 (ASCI, CSI/O, PRT) stops operating.
However, the CPU continues to operate. Recovery from
I0OSTOP modeis performed by resetting the IOSTOP bit in
ICRt0O0.

SYSTEM STOP Mode. SYSTEM STOP mode is the com-
bination of SLEEP and IOSTOP modes. SYSTEM STOP
modeis entered by setting the IOSTOP bitinICRto 1 fol-
lowed by execution of the SLP instruction. Inthismode, on-
chip1/0O and CPU stop operating, reducing power consump-
tion, but the PHI output continuesto operate. Recovery from
SYSTEM STOP mode isthe same asrecovery from SLEEP
modeexcept that internal 1/0 sources(disabled by IOSTOP)
cannot generate arecovery interrupt.

IDLE Mode. Software puts the Z8S180/Z8L 180 into this
mode by performing the following actions:

e SetthelOSTOP bit (ICR5) to 1
e SetCCR6t00

e SetCCR3to1

e Execute the SLP instruction

The oscillator keeps operating but its output is blocked to
all circuitry including the PHI pin. DRAM refresh and all

internal devicesstop, but external interrupts can occur. Bus
granting to external Masters can occur if the BREST bit in
the CPU control Register (CCR5) wassetto 1 beforeIDLE
mode was entered.

The Z28S180/28L 180 leaves IDLE mode in response to a
Low on RESET, an external interrupt request on NMI, or an
external interrupt request on INTO, INT1 or INT2 that isen-
abledintheINT/TRAP Control Register. Aspreviously de-
scribed for SLEEP mode, when the Z8S180/Z8L.180 leaves
IDLE mode dueto an NMI, or due to an enabled externa in-
terrupt request when the IEF flagis 1 dueto an El instruc-
tion, the device starts by performing the interrupt with the
return address of the instruction after the SLP instruction.

If an external interrupt enablesthe INT/TRAP control reg-
ister while the IEF1 bit is 0, Z8S180/28L.180 leaves IDLE
mode; specifically, the processor restarts by executing the
instructions following the SLP instruction.

Figure 15 indicates the timing for exiting IDLE mode due
to an interrupt request.

Note: The Z85180/Z8L 180 takes about 9.5 clocks to restart.

DS006002-ZMP0200
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Z8S180/28L180
Enhanced Z180 Microprocessor ZiLOG

OPERATION MODES (Continued)

Opcode Fetch or Interrupt

IDLE Mode Acknowledge Cycle
’4 »’4 >
T, T, Ts T,

PHI |____J | |

9.5 Cycle Delay from INTi Asserted

NMI \ "

- —_ -
or
INTO, INTT, INT2 \ /
A19=Ro FFFFFH X

HALT /

M1 '_'—\

Figure 15. Z85180/28L180 IDLE Mode Exit Due To External Interrupt

WhilethezZ8S180/Z8L 180isinIDLE mode, itgrantsthebus  After the external Master negates the Bus Request, the

toan external Master if the BREXT bit (CCR5) is1. Figure  Z8S180/Z8L 180 disablesthePHI clock andremainsinIDLE
16 depicts the timing for this sequence. mode.

Note: A response to a bus request takes 8 clock cycles longer
than in normal operation.
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

IDLE Mode Bus Release Mode IDLE Mode

- ST

S B e

9.5 Cycle Delay until BUSACK Asserted

BUSREQ \ /
BUSACK — -~~~ — -~ _\ /7

A19-Ao CFFFFFH \ /" FFFFFH

High Impedance

Figure 16. Bus Granting to External Master in IDLE Mode

STANDBY Mode (With or Without QUICK RECOVERY).  When external logic driveBESET Low to bring the device

Softwarecan put the Z8S180/Z8L 180 into thismode by set- 2;2 tc?(fggﬁrgg?sYsEOdi’da?ﬁ eae(i(rt)(/asr';\aglllsol ni‘L:Jsr,:uosrtan ex_':_ernal
ting the I0STOP bit (ICR5) to 1, CCR6to 1, and executing bped, 9 RB&E

the SLP instruction. This mode stops the on-chip oscillator Low until the on-chip oscillator or external clock source is

and thus draws the least power of any mode, less than 1Ourﬁ'started and stabilized.

As with IDLE mode, the Z8S180/Z8L180 lea\@BANDBY ;hiﬁl?g:;fﬂl,lgy fequirements r‘:]“otgg f:;lgzljglc-tleio are
mode in response to a Low &&ESET, onNMI, or a Low u : Iviae-by l y

oniNTO=2 that is enabled by a in the corresponding bit RESET sequence and controlled by the Clock Divide bit in

in the INT/TRAP Control Register. This action grants thégfnfspt;’ gf%';lt;\?v'isgeg;tgn(gCR7)- As aresult, software per-

bus to an external Master if the BREXT bit in the CPU Con-
trol Register (CCR5) is. The time required for all of these 1. Sets CCR?7 t0 for divide-by-two mode before &@1P
operations is greatly increased by the necessity for restart- instruction andSTANDBY mode.

ing the on-chip oscillator, and ensuring that it stabilizes tg

) Delays setting CCR7 back ta for divide-by-one
square-wave operation.

mode as long as possible to allow additional clock
When an external clock is connected to the EXTAL pinrath- ~ Stabilization time after &ESET, interrupt, or in-line
er than a crystal to the XTAL and EXTAL pins and the ex- RESTART after arsLP 01 instruction.

ternal clock runs continuously, there is little necessity to US¢ ccRé is set to1 before theSLP instruction places the
STANDBY mode because no time is required to restart thl@IPU in STANDBY mode. the value of the CCR3 bit deter-

oscillator, and other modes restart faster. However, if €xgines the length of the delay before the oscillator restarts
ternallogic stops the clock duriSJANDBY mode (for ex- 44 stabilizes when it leaveSANDBY mode due to an ex-

ample, by decodinglALT Low andM1 High for several arnal interrupt request. When CCR3 0s the

clock cycles), theSTANDBY mode can be useful to allow .
the external clock source to stabilize after it is re—enabletiss'w(.)/ZBI.‘180 _waltsli (131,072) CIOC!( cycles: When
CR3 is1, it waits 64 clock cycles. This state is called

QUICK RECOVERY mode. The same delay applies to grant-
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Z8S180/28L180
Enhanced Z180 Microprocessor ZiLOG

ing the bus to an external Master during STANDBY mode,  aDl instruction, the processor restarts by executing the in-
when the BREXT bit in the CPU Control Register (CCR5)  struction(s) following th&LP instruction. IfINTO, orINT 1

isl. orINT2 goes inactive before the end of the clock stabiliza-
As described previously for SLEEP and IDLE modes, when tion delay, the Z85180/Z28L180 staysSMANDBY mode.

the MPU leaves STANDBY modeduetoNMILow oranen-  Figure 17 indicates the timing for leavisJANDBY mode
abled INTO-INT2 Low when theEF, flag is 1 due to an due to an interrupt request.

IE instruction, it starts by performing the interrupt with the

return address being that of the instruction following th . : 17
SLP instruction, If the ZBS180/Z8L180 leaveSANDBY  NOte: e Z8SIB/ZBL 180 takes sither 64 or 2
mode due to an external interrupt request that's enabled_—
the INT/TRAP Control Register, but tHeF, bit is0 due to

(131,072)
clocks to restart, depending on the CCR3 hit.

Opcode Fetch or Interrupt
STANDBY Mode Acknowledge Cycle
’4 >

-
T4 T, LE! Ty

PHI | J | |

- -
217 or 64-Cycle Delay from INTi Asserted

or

INTO, INT1, INT2 \ /

A1e=Ao FFFFFH X

HALT /

w T

Figure 17. Z85180/28L180 STANDBY Mode Exit Due to External Interrupt

While the Z85180/Z8L180 is ®TANDBY mode, it grants pending on the CCR3 bit. The latter (not theICK RE-
the bus to an external Master if 8REXT bit (CCR5)is1. = COVERY)case may be prohibitive for many demand-driven
Figure 18 indicates the timing of this sequence. The deviaxternal Masters. If sQUICK RECOVERY or IDLE mode

takes 64 or ¥ (131,072) clock cycles to grant the bus de£an be used.
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ZiLOG Enhanced Z180 Microprocessor

STANDBY Mode Bus Release Mode STANDBY Mode

- e

PHI—____—l | | ]

- - >
64- or 217-Cycle Delay After BUSREQ Asserted

BUSRED. ——\ /
BUSACK = "™\ /

A197 Ao FFEFIE—I X X FFFFFH

HALT Low
High
M1

Figure 18. Bus Granting to External Master During STANDBY Mode
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Z28S180/28L180
Enhanced Z180 Microprocessor

ZiLOG

STANDARD TEST CONDITIONS

The following standard test conditions apply to DC Char-
acteristics, unless otherwise noted. All voltages are refer-
enced to Vgg (OV). Positive current flows into the refer-

enced pin.

All AC parameters assume a load capacitance of 100 pF.
Add a 10-ns delay for each 50-pF increase in load up to a
maximum of 200 pF for the data bus and 100 pF for the ad-
dress and control lines. AC timing measurements are ref-
erencedto Vo MAX or Vo MIN asindicated in Figures 20
through 30 (except for CLOCK, which is referenced to the
10% and 90% points). Ordering Information lists temper-
ature ranges and product numbers. Find package drawings
in Package Information.

VOL max + VOH Min

2

Figure 19. AC Parameter Test Circuit

ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage Vbb -0.3 ~ +7.0 \)
Input Voltage VN -0.3 ~ V, +0.3 \Y
Operating Temperature Torr 0~70 °C
Extended Temperature TexT -40 ~ 85 °C
Storage Temperature Tsta -56 ~ +150 °C

Note: Permanent damage may occur if maximum ratings are
exceeded. Normal operation should be under recom-
mended operating conditions. If these conditions are ex-
ceeded, it could affect reliability.
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Z8S180/28L180

ZiLOG Enhanced Z180 Microprocessor

DC CHARACTERISTICS —28S180

Table 6. Z8S180 DC Characteristics
VDD = 5V 110%; VSS = OV

Symbol Item Condition Min Typ Max Unit
V|H1 Input H Voltage VDD -0.6 — VDD V
RESET, EXTAL, NMI +0.3
ViH2 Input H Voltage 2.0 — Vb \Y,
Except RESET, EXTAL, NMI +0.3
ViH3 Input H Voltage 2.4 — Vb \Y,
CKS, CKAO, CKA1 +0.3
Vi1 Input L Voltage -0.3 — 0.6 \Y
RESET, EXTAL, NMI
Vi Input L Voltage -0.3 — 0.8 \Y
Except RESET, EXTAL, NMI
VoH Outputs H Voltage loy = —200 pA 2.4 — — \Y,
All outputs IOH = -20 //A VDD -1.2 _ _
VoL Outputs L Voltage loo = 2.2 mA — — 0.45 \Y
All outputs
i Input Leakage Viy = 0.5 ~ Vpp -0.5 — — 1.0 MA
Current All Inputs
Except XTAL, EXTAL
ITL Three State Leakage Viy = 0.b ~ Vpp -0.5 — — 1.0 MA
Current
Iop’ Power Dissipation F =10 MHz — 25 60 mA
(Normal Operation) 20 30 50
33 60 100
Power Dissipation F =10 MHz — 2 5
(SYSTEM STOP mode) 20 3 6
33 5 9
Cp Pin Capacitance ViN = Oy, f = 1MHz — — 12 pF
Tp = 25°C
Note:

1. Viimin = Vpp=1-0V, Vi max

= 0.8V (All output terminals are at NO LOAD.) Vpp = 5.0V.
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Z8S180/28L180

Enhanced Z180 Microprocessor ZiLOG
Table 7. Z8L180 DC Characteristics
VDD = 3.3V +10%:; VSS = 0V

Symbol Item Condition Min Typ Max Unit

ViH1 Input H Voltage Vpp -0.6 Vpp \Y
RESET, EXTAL, NMI +0.3

ViH2 Input H Voltage 2.0 Vpp \Y
Except RESET, EXTAL, NMI +0.3

Vi1 Input L Voltage -0.3 0.6 \%
RESET, EXTAL, NMI

V|2 Input L Voltage -0.3 0.8 \Y
Except RESET, EXTAL, NMI

VoH Outputs H Voltage loy = —200 pA 2.15 V
All outputs lon = —20 A Vpp 0.6 \%

VoL Outputs L Voltage lor = 4 mA 0.4 \Y
All Outputs

e Input Leakage Viy = 0.b ~ Vpp -0.5 1.0 MA
Current All Inputs
Except XTAL, EXTAL

I Three State Leakage ViN = 0.6 ~ Vpp -0.5 1.0 MA
Current

Ibp1 Power Dissipation F = 20 MHz 30 60 mA
(Normal Operation) 4 MHz 4 10
Power Dissipation F = 20 MHz 5 10
(SYSTEM STOP mode) 4 MHz 2 5

Cp Pin Capacitance Viy = 0V, f =1MHz 12 pF

Tp = 26°C
Note:

1. Vidmin = Vpbp —1.0V, V| max = 0.6V (All output terminals are at NO LOAD.) Vpp = 3.0V.
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

AC CHARACTERISTICS—Z8S180

Table 8. Z85180 AC Characteristics
Vpp = BV £10% or Vpp = 3.3V +£10%; 33-MHz Characteristics Apply Only to 5V Operation

Z8S180—20 MHz Z8S180—33 MHz

Number Symbol Item Min Max Min Max Unit
1 teye Clock Cycle Time 50 DC 30 DC ns
2 techHw Clock “H” Pulse Width 15 - 10 - ns
3 toLw Clock “L” Pulse Width 15 — 10 — ns
4 tcr Clock Fall Time - 10 - 5 ns
5 tcr Clock Rise Time — 10 — 5 ns
6 taD PHI Rise to Address Valid Delay — 30 — 15 ns
7 tas Address Valid to MREQ Fall or IORQ Fall) 5 — 5 — ns
8 tMED1 PHI Fall to MREQ Fall Delay — 25 — 15 ns
9 tRDD1 PHI Fall to RD Fall Delay 10C = 1 — 25 — 15 ns
PHI Rise to RD Rise Delay I0OC =0 — 25 — 15
10 tM1D1 PHI Rise to M1 Fall Delay — 35 — 15 ns
11 taAH Address Hold Time from 5 - 5 - ns
MREQ, IOREQ, RD, WR High
12 tMED2 PHI Fall to MREQ Rise Delay — 25 — 15 ns
13 trDD2 PHI Fall to RD Rise Delay — 25 — 15 ns
14 tmM1D2 PHI Rise to M1 Rise Delay — 40 — 15 ns
15 toRs Data Read Set-up Time 10 — 5 — ns
16 toRH Data Read Hold Time 0] - 0 - ns
17 tsT1D1 PHI Fall to ST Fall Delay — 30 — 15 ns
18 tsTp2 PHI Fall to ST Rise Delay — 30 — 15 ns
19 tws WAIT Set-up Time to PHI Fall 15 — 10 — ns
20 twH WAIT Hold Time from PHI Fall 10 — 5 — ns
21 twpz PHI Rise to Data Float Delay — 35 — 20 ns
22 twRD1 PHI Rise to WR Fall Delay - 25 - 15 ns
23 twpbp PHI Fall to Write Data Delay Time — 25 — 15 ns
24 twps Write Data Set-up Time to WR Fall 10 — 10 — ns
25 tWRD?2 PHI Fall to WR Rise Delay — 25 — 15 ns
26 twrp WR Pulse Width (Memory Write Cycle) 80 — 45 — ns
26a WR Pulse Width (I/0 Write Cycle) 150 — 70 — ns
27 twDH Write Data Hold Time from WR Rise 10 - 5 - ns
28 tioD1 PHI Fall to IORQ Fall Delay 10C = 1 — 25 — 15 ns
PHI Rise to IORQ Fall Delay IOC =0 — 25 — 15
29 tiop2 PHI Fall to IORQ Rise Delay — 25 — 15 ns
30 tioD3 M1 Fall to IORQ Fall Delay 125 — 80 — ns
31 tNTS INT Set-up Time to PHI Fall 20 — 15 — ns
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Enhanced Z180 Microprocessor ZiLOG
AC CHARACTERISTICS —Z8S180 (Continued)
Table 8. Z85180 AC Characteristics (Continued)
Vpp = 5V £10% or Vpp = 3.3V = 10%; 33-MHz Characteristics Apply Only to 5V Operation
Z285180—20 MIHz Z8S180—33 MHz
Number Symbol Item Min Max Min Max Unit
32 UNTH INT Hold Time from PHI Fall 10 — 10 — ns
33 tNMIW NMI Pulse Width 35 — 25 — ns
34 tgRS BUSREQ Set-up Time to PHI Fall 10 — 10 — ns
35 tBRH BUSREQ Hold Time from PHI Fall 10 — 10 ns
36 tBAD1 PHI Rise to BUSACK Fall Delay — 25 — 15 ns
37 tgAD2 PHI Fall to BUSACK Rise Delay — 25 — 15 ns
38 ts7zD PHI Rise to Bus Floating Delay Time — 40 — 30 ns
39 tMEWH MREQ Pulse Width (High) 35 — 25 — ns
40 twew.  MREQ Pulse Width (Low) 35 — 25 — ns
41 tRED1 PHI Rise to RFSH Fall Delay — 20 — 15 ns
42 tRED2 PHI Rise to RFSH Rise Delay — 20 — 15 ns
43 tHAD1 PHI Rise to HALT Fall Delay — 15 — 15 ns
44 tHAD2 PHI Rise to HALT Rise Delay — 15 — 15 ns
45 tbROS DREQ1 Set-up Time to PHI Rise 20 — 15 — ns
46 tbRQH DREQ1 Hold Time from PHI Rise 20 — 15 — ns
47 t1EDT PHI Fall to TENDi Fall Delay — 25 — 15 ns
48 tTED2 PHI Fall to TENDI Rise Delay — 25 — 15 ns
49 teDT PHI Rise to E Rise Delay — 30 — 15 ns
50 tepo PHI Fall or Rise to E Fall Delay — 30 — 15 ns
51 PwEH E Pulse Width (High) 25 — 20 — ns
52 PwEL E Pulse Width (Low) 50 — 40 — ns
53 te, Enable Rise Time — 10 — 10 ns
54 tes Enable Fall Time — 10 — 10 ns
55 trop PHI Fall to Timer Output Delay — 75 — 50 ns
56 tsTp) CSI/O Transmit Data Delay Time (Internal — 2 — 2 tcyc
Clock Operation)
57 tsTDE CSI/O Transmit Data Delay Time (External — 7.5 toye — 75 tcyc  ns
Clock Operation) +75 +60
58 tsRs CSI/O Receive Data Set-up Time (Internal 1 — 1 — tcyc
Clock Operation)
59 tsRHI CSI/O Receive Data Hold Time (Internal 1 — 1 — tcyc
Clock Operation)
60 tsrsE CSI/O Receive Data Set-up Time (External 1 — 1 — tcyc
Clock Operation)
61 tSRHE CSI/O Receive Data Hold Time (External 1 — 1 — tcyc
Clock Operation)
62 tRes RESET Set-up Time to PHI Fall 40 — 25 — ns
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Table 8. Z8S180 AC Characteristics (Continued)
Vpp = 5V £10% or Vpp = 3.3V = 10%; 33-MHz Characteristics Apply Only to 5V Operation

Z8S180—20 MHz Z8S180—33 MHz

Number Symbol Item Min Max Min Max Unit
63 tREH RESET Hold Time from PHI Fall 25 — 15 — ns
64 tosc Oscillator Stabilization Time — 20 — 20 ns
65 texR External Clock Rise Time (EXTAL) — 5 — 5 ns
66 texr External Clock Fall Time (EXTAL) — 5 — 5 ns
67 tRR RESET Rise Time — 50 — 50 ms
68 tRE RESET Fall Time — 50 — 50 ms
69 R Input Rise Time (except EXTAL, RESET) — 50 — 50 ns
70 tE Input Fall Time (except EXTAL, RESET) — 50 — 50 ns
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TIMING DIAGRAMS

PHI

ADDRESS

ST

Data IN -

Data OQUT

RESET

68

Opcode Fetch Cycle

I/O Write Cycle*
I/O Read Cycle*

T, T, Ty T3 T, T, Tw T3 T,
2 3
—\ —\ \ /
4> N\< -,
_/ 1\ <_5\‘_/_\_\_/ \_/_\_/_\_/_\\_/
6
_><L XL )§<:
/X K y
1@&_} yay
—>| —> |-
*_1| 12 11
8 __Z| 29 11
14 28 E]
B P! /
9l - 11
22 25+ |}t
4‘1 26 Jf
14
10 L
17\% 15| ||o] 12
= 15 1 el
/ §§><t i/T\ YAAN
L/
23 J'( 24 27
62—~ |4

e

Note: *Memory Read/Write Cycle timing is the same as /O
Read/Write Cycle except there are no automatic wait

states (Tyy), and MREQ is active instead of IORQ.

Figure 20. CPU Timing
(Opcode Fetch Cycle, Memory Read Cycle,
Memory Write Cycle, 1/0 Write Cycle, 1/0 Read Cycle)
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/NSNS

. 10# 30

— =29
15 | | 18
\f [\
/X %X /

/
\
40 %
41 | | a2

36 37

BUSACK

A19-0, D7-6
MREQ, RD

F}_

WR, IORQ

HALT

g

Figure 21. CPU Timing

38 38
A 7
¥ X
(- Output Buffer Off

43 44

(INTO Acknowledge Cycle, Refresh Cycle, BUS RELEASE Mode,
HALT Mode, SLEEP Mode, SYSTEM STOP Mode)
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TIMING DIAGRAMS (Continued)

I/0 Read Cyclg I/0 Write Cycle

T, T, Tw Ts T4 T, Tw Ts

AVAVAVAVAWAVAWVA VIS
w0 P T
T

/O Read Cycle?r
/O Write Cycle

CPU Timing (I0C = P

Figure 22. CPU Timing (IOC = 0)
(/0 Read Cycle, 1/0 Write Cycle)

CPU or DMA Read/Write Cycle (Only DMA Write Cycle for TENDI)

- T1 T2 TW T3 T1
/ i
PHI Z ]
| —
46"
45—
DREQ1
(level sense) -——_ = - - = — _ L _ _
45/|46""
DREQ1 ﬁ f
(edgesense) -~ — T — T —F—————— — — — — — —_—— -
CPU Cycle
Starts
47 18
48
-
TENDi DMA Cycle | 17 r—

Starts ———*

ST

Notes:
*Tbras and Tpran are specified for the rising edge of the clock followed by Tj.

**Tpras and Tpran are specified for the rising edge of the clock.

Figure 23. DMA Control Signals
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T, T, Tw Tw Ts
PH _L_\ﬁ,—/_\_%_ &‘_/—\_
E 1
(Memory Read/Write) X \_
49 50
E i 1
(1/0 Read) / \_
. 49 50
E !
(1/0 Write) 15 F16
2

_ -\ /
Do-Dy ) <

>

€ X )

Figure 24. E Clock Timing
(Memory Read/Write Cycle, 1/0 Read/Write Cycle)

E
4
{BUS RELEASE mode - e | [+50

SLEEP mode }
SYSTEM STOP mode

Figure 25. E Clock Timing
(BUS RELEASE Mode, SLEEP Mode, SYSTEM STOP Mode)

Ts Tw T3 T4 T,
PHI
E > 50 52 49
Example J 50 |\
1/0 Read 49 > -»| |« b4 - [*+53
— Opcode Fetch - 51
E
(1/0 Write) —»|l«53 »|leb4

Figure 26. E Clock Timing
(Minimum Timing Example of P\, and Pyy)
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TIMING DIAGRAMS (Continued)

YAV RYaWaWas

PHI
Timer Data
Reg. = OOOOH
A1g/TouT

Figure 27. Timer Output Timing

SLP Instruction Fetch
_—

T3 T,

556

-\

Next Opcode Fetch
Ty T2

S

43

Figure 28.

44’4—

[Q

SLP Execution Cycle
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CSI/O Clock / \ I\ / \
56 56
it |
Tranemi Bate, X X
57 57
(External Closk ) )
‘1 1tcyc‘ ‘1 1tcyc‘
:58= ﬁ» 45—8= - 59 >
(Iternal Clook [1/X In, (/]
11.5t5,0| 16.5t0,c 11.5t5,q 165800
::{Eexctzir\i]eangIt(?ck) / / / / / / X K/ /
) I T

Figure 29. CSI/O Receive/Transmit Timing

65 > |<— —>| - 66 70> »| |- 69
EXTAL Vii /' vy Vinr Vi
| |
External Clock Rise Time Input Rise Time and Fall Time
and Fall Time (Except EXTAL, RESET)

Figure 30. Rise Time and Fall Times
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CPU CONTROL REGISTER

CPU Control Register (CCR). This register controls the
basic clock rate, certain aspectsof Power-Down modes, and
output drive/low-noise options (Figure 31).

CPU Control Register (CCR)

D4

D3 |D2 (D1|DO

D7|D6 |Db
Clock Divide ——l_
0 = XTAL/2
1 = XTAL/1

STANDBY/IDLE Enable

—l_— LNAD/DATA
0 = Standard Drive
1 = 33% Drive on
A19-A0, D7-DO

No STANDBY

IDLE After SLEEP
STANDBY After SLEEP
STANDBY After SLEEP
64-Cycle Exit

(QUICK RECOVERY)

BREXT
0 = Ignore BUSREQ
on STANDBY/IDLE
1 = STANDBY/IDLE Exit
on BUSREQ

LNCPUCTL

0 = Standard Drive

1 = 33% Drive on CPU
Control Signals

LNIO

0 = Standard Drive

1 = 33% Drive on
Group 1 1/O Signals

LNPHI

0 Standard Drive

1 33% Drive on

PHI Pin

Figure 31. CPU Control Register (CCR) Address 1FH

Bit 7. Clock Divide Select. If thisbitis0, asit isafter aRE-
SET, the Z85180/Z8L 180 divides the frequency on the
XTAL pin(s) by two to obtain its Master clock PHI. If this
bit is programmed as 1, the part uses the XTAL frequency
as PHI without division.

If an external oscillator is used in divide-by-one mode, the
minimum pulse width requirement provided in the AC
Characteristics must be satisfied.

Bits 6 and 3. STANDBY/IDLE Control. When these bits
areboth 0, aSLP instruction makestheZ8S180/Z28L 180 en-
ter SLEEP or SYSTEM STOP mode, depending on the
IOSTOP bit (ICRS5).

When D6is0 and D3 is 1, setting the IOSTOP bit (ICR5)
and executing a SLP instruction puts the Z8S180/28L 180
into IDLE mode in which the on-chip oscillator runs, but its
outputisblocked fromtherest of the part, including PHI out.

When D6is 1 and D3 is 0, setting IOSTOP (ICR5) and
executing a SLP instruction puts the part into STANDBY
mode, inwhichtheon-chip oscillator isstopped and the part
allows 217 (128K) clock cyclesfor the oscillator to stabilize
when it restarts.

When D6 and D3 are both 1, setting IOSTOP (ICR5) and
executing a SLP instruction puts the part into QUICK RE-
COVERY STANDBY mode, in which the on-chip oscillator
is stopped, and the part allows only 64 clock cyclesfor the
oscillator to stabilize when it restarts.

The latter section, HALT and LOW POWER modes, de-
scribes the subject more fully.

Bit 5 BREXT. This bit controls the ability of the
Z8S180/Z8L 180 to honor a bus request during STANDBY
mode. If thishitissetto 1 and the part isin STANDBY
mode, a BUSREQ is honored after the clock stabilization
timer istimed out.

Bit 4 LNPHI. This bit controls the drive capability on the
PHI Clock output. If thishitisset to 1, the PHI Clock output
is reduced to 33 percent of its drive capability.
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Bit 2 LNIO. Thishit controlsthe drive capability of certain
external 1/0 pins of the Z85180/Z8L180. When this bit is
set to 1, the output drive capability of the following pinsis
reduced to 33 percent of the original drive capability:

Bit 1 LNCPUCTL. Thisbit controls the drive capability of
the CPU Control pins. When this bit is set to 1, the output
drive capahility of the following pinsis reduced to 33 per-
cent of the original drive capability:

RTSO TxS

BUSACK RD
CKA1/TENDO CKAO/DREQO WR M1
TXAO TXA1 MREQ I0RQ
TENDi CKS RFSH HALT
E TEST
ST

Bit 0 LNAD/DATA. Thisbit controlsthedrivecapability of
the Address/Data bus output drivers. If thishit issetto 1,
the output drive capability of the Address and Data bus out-
putsisreduced to 33 percent of itsoriginal drive capability.
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ASCI REGISTER DESCRIPTION
< Internal Address/Data Bus >
t Interrupt Request t
ASCI Transmit Data Register ASCI Transmit Data Register
Ch 0: TDRO Ch 1: TDR1
-] —
TXAO - ASCI Transmit Shift Register* ASCI Transmit Shift Register* B TXA1
ASCI Receive Data FIFO ASCI Receive Data FIFO
Ch 0: RDRO <o | Ch 1: RDR1
RXAO —™] ASCI Receive Shift Register* ASCI Receive Shift Register* [ RXA1
Ch 0: RSRO (8) Ch 1: RSR1 (8)
ASCI Control Register A ASCI Control Register A
. <P ASCl [P i
RTSO <. Ch 0: CNTLAO (8) Control Ch 1: CNTLA1 (8)
ASCI_ Control Register B ASCI Control Register B
CTs0 —» Ch 0: CNTBO (8) Ch 1: CNTB1 (8) <§— CTS1

ASCI Status FIFO
ChoO

ASCI Status FIFO
Ch1

DCDO—B] ASCI Status Register
Ch 0: STATO (8)

ASCI Status Register
Ch 1: STAT1 (8)

ASCI Extension Control Reg.
Ch O0: ASEXTO (7)

ASCI Extension Control Reg.
Ch 1: ASEXT1 (b)

ASCI Time Constant Low
Ch 0: ASTCOL (8)

ASCI Time Constant Low
Ch 1: ASTCI1L (8)

ASCI Time Constant High
Ch 0: ASTCOH (8)

ASCI Time Constant High
Ch 1: ASTC1H (8)

\

CKAO Baud Rate
Generator O  -§—

CKA1 N
Baud Rate
Generator 1 -

PHI

Figure 32. ASCI Block Diagram

Note: *Not Program
Accessible.

ASCI Transmit Shift Register 0,1. When the ASCI  mission, TSR idles by outputting a continuous High level.
Transmit Shift Register (TSR) receivesdatafromthe ASClI  Thisregister is not program-accessible

Transmit Data Register (TDR), the datais shifted out to the
TXA pin. When transmission is completed, the next byte (if
available) is automatically loaded from TDR into TSR and
the next transmission starts. If no dataisavailablefor trans-

ASCI Transmit Data Register 0,1 (TDRO, 1: I/O address
= 06H, 07H). Data written to the ASCI Transmit Data
Register istransferred to the TSR as soon as TSR isempty.
Data can be written while TSR is shifting out the previous

byte of data. Thus, the ASCI transmitter isdouble buffered.
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Data can be written into and read from the ASCI Transmit
DataRegister. If dataisread from the ASCI Transmit Data
Register, the ASCI data transmit operation is not affected
by this READ operation.

ASCI Receive Shift Register 0,1 (RSRO,1). Thisregister
receives data shifted in on the RXA pin. When full, datais
automatically transferred to the ASCI Receive Data Regis-
ter (RDR) if itisempty. If RSR is not empty when the next
incoming data byte is shifted in, an overrun error occurs.
Thisregister is not program accessible.

ASCI Receive Data FIFO 0,1 (RDRO, 1:1/0 Address =
08H, 09H). TheASCI ReceiveDataRegisterisaread-only
register. When acompleteincoming databyteis assembled
iNnRSR, itisautomatically transferred to the 4 character Re-
ceive Data First-In First-Out (FIFO) memory. The oldest
character in the FIFO (if any) can be read from the Receive
Data Register (RDR). The next incoming data byte can be
shifted into RSR while the FIFO isfull. Thus, the ASCI re-
ceiver iswell buffered.

ASCI STATUS FIFO

Thisfour-entry FIFO contains Parity Error, Framing Error,
Rx Overrun, and Break statusbitsassociated with each char-

acter inthereceive dataFIFO. The status of the oldest char-
acter (if any) can be read from the ASCI status registers.

ASCI CHANNEL CONTROL REGISTER A

ASCI Control Register A O (CNTLAO: 1/O Address = OOH)

Bit 7 6 5 4 3 2 1 0
MPBR/
MPE RE TE RTSO | EFR MOD2 | MOD1 | MODO
R/W R/W R/W R/W R/W R/W R/W R/W

ASCI Control Register A 1

(CNTLA1: I/O Address = O1H)

Bit 7 6 5 4 3 2 1 0
MPBR/
MPE RE TE CKA1D | EFR MOD2 | MOD1 MODO
R/W R/W R/W R/W R/W R/W R/W R/W

Figure 33. ASCI Channel Control Register A

MPE: Multi-Processor Mode Enable (Bit 7). The ASCI
featuresamulti processor communication modethat utilizes
an extradatabit for selective communication when a num-
ber of processors share acommon serial bus. Multiproces-
sor dataformat is selected when the MP bitin CNTLB isset
to 1. If multiprocessor mode is not selected (MP bit in
CNTLB = 0), MPE has no effect. If multiprocessor mode
is selected, MPE enables or disables the wake-up feature as
follows. If MBE isset to 1, only received bytesin which the
multiprocessor bit (MPB) = 1 canaffecttheRDRF and error
flags. Effectively, other bytes (with MPB = 0) areignored
by the ASCI. If MPE isreset to 0, al bytes, regardless of

thestate of theMPB databit, affect theREDR and error flags.
MPE is cleared to O during RESET.

RE: Receiver Enable (Bit 6). WhenREissetto1,the ASCI
transmitter isenabled. When TE isreset to 0, thetransmitter
is disables and any transmit operation in progressis inter-
rupted. However, the TDRE flag isnot reset and the previous
contents of TDRE are held. TE is cleared to 0 in IOSTOP
mode during RESET.

TE: Transmitter Enable (Bit 5). When TE is set to 1, the
ASCI receiver isenabled. When TE isreset to 0, the trans-
mitter is disabled and any transmit operation in progressis
interrupted. However, the TDRE flagisnot reset and the pre-

DS006002-ZMP0200
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ASCI CHANNEL CONTROL REGISTER A (Continued)

vious contents of TDRE are held. TE is cleared to 0 in MOD1
I0OSTOP mode during RESET.

RTSO: Request to Send Channel 0 (Bit 4 in CNTLAO
Only). If bit 4 of the System Configuration Register is 0, = 1 Parity enabled
theRTSO/TXS pinexhibitstheRTSO function. RTSO allows
the ASCI to control (start/stop) another communication de-
vices transmission (for example, by connecting to that de- = 0-1 stop bit
vice’s CTS input).RTSO is essentially a 1-bit output port,
having no side effects on other ASCI registers or flags.

= 0- No parity

MODO

= 1- 2 stop bits

Bit 4 in CNTLA1 is used. The data formats available based on all combinations of
CKA1D = 1, CKA1/TENDO pin = TENDO MOD2, MOD1, andMODO are indicated in Table 9.
CKA1D = 0, CKA1/TENDO pin = CKA1 Table 9. Data Formats

These bits are cleared @oon reset. MOD2 MOD1 MODO Data Format

MPBR/EFR: Multi Bit Receive/E Flaa R 0 0 0  Start + 7 bit data + 1 stop
/ : Multiprocessor Bit Receive/Error Flag Reset 0 0 1 Start + 7 bit data + 2 stop

(Bit 3). When multiprocessor mode is enabledP(in

CNTLB = 1), MPBR, when read, contains the value of the 0 ! © ?t:tré; 7 bit data + parity +
MPB bit for the most recent receive operation. When writter - -
. . 0 1 1 Start + 7 bit data + parity +
to 0, theEFR function is selected to reset all error flags 2 stop
(OVRN, FE, PE andBRK in the ASEXT Register) ta0. 1 o 0 Start + 8 bitdata + 1 sto
MPBR/EFR is undefined durin@ESET. : P
1 0 1 Start + 8 bit data + 2 stop
MOD2, 1, 0: ASCI Data Format Mode 2,1,0 (bits 2-0). 1 1 0 Start + 8 bit data + parity +
These hits program the ASCI data format as follows. 1 stop
1 1 1 Start + 8 bit data + parity +
MOD2 2 stop
= 0-7 bit data
= 1- 8 bit data
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ASCI CHANNEL CONTROL REGISTER B

ASCI Control Register B O (CNTLBO: I/O Address = 02H)
ASCI Control Register B 1 (CNTLB1: I1/0 Address = O3H)

Bit 7 6 5 4 3 2 1 0
CTS/
MPBT MP PS PEO DR SS2 SS1 SSO
R/W R/W R/W R/W R/W R/W R/W R/W

Figure 34. ASCI Channel Control Register B

MPBT: Multiprocessor Bit Transmit (Bit 7). Whenmulti-
processor communication format is selected (MP bit = 1),
MPBT is used to specify the MPB data bit for transmission.
If MPBT = 1, then MPB = 1 istransmitted. If MPBT =
0, then MPB = 0 istransmitted. The MPBT state is unde-
fined during and after RESET.

MP: Multiprocessor Mode (Bit 6). When MP is set to 1,
thedataformat isconfigured for multi processor modebased
onMOD2 (number of databits) and MODO (number of stop
bits) in CNTLA. Theformat is asfollows:

Start bit + 7 or 8 data bits + MPB bit + 1 or 2 stop bits

Multiprocessor (MP = 1) format offers no provision for
parity. If MP = 0, the data format is based on MODO,
MOD1, MODZ2, and may include parity. The MP bit is
cleared to 0 during RESET.

CTS/PS: Clear to Send/Prescale (Bit 5). When read,
CTS/PS reflects the state of the external CTS input. If the
CTS input pinisHigh, CTS/PS isread as 1.

Note: When the CTS input pin is High, the TDRE bit is inhib-
ited (that is, held at 0).

For channel 1, the CTS input is multiplexed with RXS pin
(Clocked Serial Receive Data). Thus, CTS/PS isonly valid
when read if the channel 1 CTS1E bit = 1 and the CTS

PEO: Parity Even Odd (Bit 4) . PEO selects oven or odd
parity. PEO does not affect the enabling/disabling of parity
(MOD1 bit of CNTLA). If PEO is cleared to 0, even parity
isselected. If PEO isset to 1, odd parity is selected. PEO is
cleared to 0 during RESET.

DR: Divide Ratio (Bit 3). If the X1 bit in the ASEXT reg-
ister is 0, this bit specifies the divider used to obtain baud
ratefromthedatasampling clock. If DRisresetto 0, divide-
by-16 isused, whileif DR isset to 1, divide-by-64 is used.
DR iscleared to 0 during RESET.

S§S2,1,0: Source/Speed Select 2,1,0 (Bits 2-0). First,
if these bits are 111, as they are after a RESET, the CKA
pinisused as aclock input, and isdivided by 1, 16, or 64
depending on the DR bit and the X1 bit in the ASEXT reg-
ister.

If these bits are not 111 and the BRG mode bit is ASEXT
is 0, then these bits specify a power-of-two divider for the
PHI clock asindicated in Table 10.

Setting or leaving these bitsas 111 makes sensefor achan-
nel only whenits CKA pinisselected for the CKA function.
CKAOQ/CKS offersthe CKAO functionwhenbit 4 of the Sys-
tem Configuration Register is 0. DCDO/CKA1 offers the
CKA1 functionwhen bit 0 of thelnterrupt Edgeregisterisi.

Table 10. Divide Ratio

input pin function is selected. The READ data of CTS/PS 552 il 580 Divide Ratio
is not affected by RESET. 8 8 ? +;
If the SS2-0 bitsin thisregister arenot 111, and the BRG 0 1 0 )
mode bit inthe ASEXT register is 0, then writing to this bit 0 1 1 8
sets the prescale (PS) control. Under those circumstances, 1 o o 16
a 0 indicates a divide-by-10 prescale function whilea 1 .
indicates divide-by-30. The bit resetsto 0. ! 0 ! 32
1 1 0 +64
1 1 1 External Clock
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ASCI STATUS REGISTER 0,1

Each ASCI channel statusregister (STATO, 1) allowsinter-
rogation of ASCI communication, error and modem control

signal status, and the enabling or disabling of ASCI inter-
rupts.

ASCI Status Register O (STATO: I/O Address = 04H)

Bit 7 6 5 4 3 2 1 0
RDRF | OVRN PE FE RE DCDO | TDRE TIE
R R R R R/W R R R/W

ASCI Status Register 1 (STAT1: 1/0 Address = O5H)

Bit 7 6 b 4 3 2 1 0
RDRF | OVRN PE FE RE CTS1E | TDRE TIE
R R R R R/W R/W R R/W

Figure 35. ASCI Status Registers

RDRF: Receive Data Register Full (Bit 7). RDRF is set to
1 when an incoming data byte isloaded into an empty Rx
FIFO. If aframing or parity error occurs, RDRF is still set
and thereceivedata (which generated theerror) is till load-
ed into the FIFO. RDRF iscleared to 0 by reading RDR and
most recently received character in the FIFO from IOSTOP
mode, during RESET and for ASCIO if the DCDO input is
auto-enabled and is negated (High).

OVRN: Overrun Error (Bit 6). An overrun condition oc-
cursif the receiver finishes assembling a character but the
Rx FIFO isfull so thereis no room for the character. How-
ever, thisstatus bit is not set until the most recent character
received before the overrun becomes the oldest bytein the
FIFO. This bit is cleared when software writesa 1 to the
EFR bit in the CNTLA register. The bit may also be cleared
by RESET in IOSTOP mode or ASCIO if the DCDO pin is
auto enabled and is negated (High).

Note: When an overrun occurs, the receiver does not place the
character in the shift register into the FIFO, nor any sub-
sequent characters, until the most recent good character
enters the top of the FIFO so that OVRN is set. Software
then writesa 1 to EFR to clear it.

PE: Parity Error (Bit 5). A parity error is detected when
parity checking is enabled.When the MOD1 bit in the

CNTLA register is 1, acharacter is assembled in which the
parity does not match the PEO bit in the CNTLB register.
However, this status bit is not set until or unless the error
character becomes the oldest one in the Rx FIFO. PE is
cleared when software writesa 1 to the EFR bit in the
CNTRLA register. PE isalso cleared by RESET in IOSTOP
mode, or on ASCIO, if the DCDO pinisauto-enabled and is
negated (High).

FE: Framing Error (Bit 4). A framing error is detected
when the stop bit of a character is sampled as O/SPACE.
However, thisstatusbit isnot set until/unlesstheerror char-
acter becomes the oldest one in the Rx FIFO. FE is cleared
when softwarewritesa 1 totheEFR bitinthe CNTLA reg-
ister. FE is aso cleared by RESET in IOSTOP mode, or on
ASCIO, if the DCDO pin is auto-enabled and is negated
(High).

REI: Receive Interrupt Enable (Bit 3). RIE should besetto
1 toenable ASCI receive interrupt requests. When RIE is
1, the Receiver requests an interrupt when a character isre-
ceived and RDRF is set, but only if neither DMA channel
requires its request-routing field to be set to receive data
fromthisASCI. That is, if SM1-0 are 11 and SAR17-16
are 10, or DIM1is 1 andIAR17-16 are 10, then ASCI1
does not request an interrupt for RDRF. If RIE is 1, either
ASCI requestsaninterrupt when OVRN, PE or FE isset, and
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ASCIO reguests an interrupt when DCDO goes High. RIE is
cleared to 0 by RESET.

DCDO: Data Carrier Detect (Bit 2 STATO). Thishitisset
to 1 when the pinis High. It is cleared to 0 on the first
READ of STATO following the pin’s transition from High
to Low and during RESET. When bit 6 of the ASEXTO reg-
ister is 0 to select auto-enabling, and the pin is negated
(High), thereceiver isreset and its operation is inhibited.

CTS1E: Clear To Send (Bit 2 STAT1). Channel 1 fea-
turesan external CTS1 input, which ismultiplexed with the
receive data pin RSX for the CSI/O. Setting this bitto 1
selectsthe CTS1 function; clearing the bit to 0 selects the
RXS function.

TDRE: Transmit Data Register Empty (Bit 1). TDRE =
1 indicatesthat the TDR isempty and the next transmit data
byte is written to TDR. After the byte is written to TDR,
TDRE iscleared to 0 until the ASCI transfersthe bytefrom
TDR to the TSR and then TDRE isagain setto 1. TDRE is
setto 1 in1OSTOP mode and during RESET. On ASCIO,
if the CTSO pinisauto-enabled inthe ASEXTO register and
the pinisHigh, TDRE isreset to 0.

TIE: Transmit Interrupt Enable (Bit 0). TIE should be set
to 1 toenable ASCI transmit interrupt requests. If TIE =
1, aninterrupt isrequested when TDRE = 1. TIE iscleared
to 0 during RESET.

ASCI TRANSMIT DATA REGISTERS

Register addresses 06H and 07H hold the ASCI transmit
data for channel 0 and channel 1, respectively.

ASCI Transmit Data Registers Channel O

Mnemonic TDRO
Address O6H

7 6 5 4 3 2 1 0]

I— ASCI Transmit

Channel O

Figure 36. ASCI Register

ASCI Transmit Data Registers Channel 1

Mnemonic TDR1
Address O07H

7 6 5 4 3 2 1 0

|— ASCI Transmit

Channel 1

Figure 37. ASCI Register
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ASCI RECEIVE REGISTER

Register addresses08Hand 09Hhold the A SCI receive data
for channel 0 and channel 1, respectively.

ASCI Receive Register Channel O

Mnemonic RDRO
Address 08H

|— ASCI Transmit Data

Figure 38. ASCI Receive Register Channel 0

ASCI Receive Register Channel 1

Mnemonic RDR1
Address 09H

|— ASCI Transmit Data

Figure 39. ASCI Receive Register Channel 1

CSI1/0 CONTROL/STATUS REGISTER

The CSI/O Control/Status Register (CNTR) isused to mon-
itor CSI/O status, enable and disable the CSI/O, enableand

disableinterrupt generation, and select the data clock speed
and source.

Bit 7 6 5 4 3 2 1 0]
EF EIE RE TE — SS2 SS1 SSO
R R/W R/W R/W R/W R/W R/W

Figure 40. CSI/O Control Register (CNTR: I/0 Address = 000AH)

EF: End Flag (Bit 7). EFissetto 1 by theCSI/Otoindicate
completion of an 8-bit data transmit or receive operation.
If End Interrupt Enable (EIE) bit= 1 whenEFissetto 1,
a CPU interrupt request is generated. Program access of
TRDR only occursif EF = 1. TheCSI/O clearsEF to 0 when
TRDR isread or written. EF is cleared to 0 during RESET
and I0STOP mode.

EIE: End Interrupt Enable (Bit 6). EIE issetto 1 to gen-
erate a CPU interrupt request. The interrupt request isin-
hibited if EIEisresetto 0. EIE iscleared to O during RESET.

RE: Receive Enable (Bit 5). A CSI/O receive operation is
started by setting REto 1. When RE issetto 1, thedataclock
isenabled. Ininterna clock mode, the data clock is output
fromthe CKS pin. Inexternal clock mode, theclock isinput
onthe CKS pin. In either case, datais shifted in on theRXS

pin in synchronization with the (internal or external) data
clock. After receiving 8 bits of data, the CSI/O automati-
caly clearsREto0, EFissettol, andaninterrupt (if enabled
by EIE = 1) isgenerated. RE and TE are never both set to
1 at the sametime. RE iscleared to 0 during RESET and
IOSTOP mode.

TE: Transmit Enable (Bit 4). A CSI/O transmit operation
is started by setting TE to 1. When TE is set to 1, the data
clock is enabled. When in internal clock mode, the data
clock is output from the CKS pin. In external clock mode,
theclock isinput onthe CKS pin. In either case, dataisshift-
ed out on the TXS pin synchronouswith the (internal or ex-
ternal) data clock. After transmitting 8 bits of data, the
CSI/O automatically clears TE to 0, sets EF to 1, and re-
guests an interrupt if enabled by EIE = 1. TE and RE are
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never both set to 1 at the sametime. TE is cleared to 0
during RESET and IOSTOP mode.

S§S2, 1, 0: Speed Select 2, 1, 0 (Bits 2-0). SS2, SS1
and SSO select the CSI/O transmit/receive clock source and
speed. SS2, SS1 and SSO areal setto 1 during RESET.
Table 11 indicates CSI/O Baud Rate Selection.

Table 11. CSI/O Baud Rate Selection

Divide Ratio
+20
+40
+80
+160
+320
+640

+1280

External Clock Input
(Less Than +20)

§82 S8S1 SSO

0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

After RESET, theCKS pinisconfigured asan external clock
input (SS2, SS1, SSO = 1). Changing these values causes
CKS tobecomean output pinand the selected clock isoutput
when transmit or receive operations are enabled.

CSI/O Transmit/Receive Data Register

Mnemonic TRDR
Address OBH

7 6 5 4 3 2 1 0

|— CSI/O T/R Data

Figure 41. CSI/O Transmit/Receive Data Register

Timer Data Register Channel O Low

Mnemonic TMDROL
Address OCH

7 6 5 4 3 2 1 0

|— ASCI Receive Data

Figure 42. Timer Register Channel O Low

Timer Data Register Channel OH

Mnemonic TMIDROH
Address ODH

7 6 5 4 3 2 1 0]

|— Timer Data

Figure 43. Timer Data Register Channel O High

Timer Reload Register Channel O Low

Mnemonic RLDROL
Address OEH

7 6 5 4 3 2 1 0

|— Timer Reload Data

Figure 44. Timer Reload Register Low

Timer Reload Register Channel O High

Mnemonic RLDROH
Address OFH

7 6 5 4 3 2 1 0

|— Timer Reload Data

Figure 45. Timer Reload Register Channel 0 High
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TIMER CONTROL REGISTER

The Timer Control Register (TCR) monitors both channels
(PRTO, PRT1) TMDR status. It also controls the enabling

and disabling of down-counting and interrupts, and controls
the output pin A18/Tqyt for PRT1.

Bit 7 6 5 4 3 2 1 0]
TIF1 TIFO TIE1 TIEO TOC1 TOCO | TDE1 TDEO
R R R/W R/W R/W R/W R/W R/W

Figure 46. Timer Control Register (TCR: I/O Address =

10H)

TIF1: Timer Interrupt Flag 1 (Bit 7) . When TMDR1 dec-
rementsto O, TIF1 is set to 1. This condition generates an
interrupt request if enabled by TIE1 = 1. TIF1isresetto 0
when TCR is read and the higher or lower byte of TMDR1
isread. During RESET, TIF1 iscleared to 0.

TIFO: Timer Interrupt Flag O (Bit 6). When TMDRO dec-
rementsto O, TIFO is set to 1. This condition generates an
interrupt request if enabled by TIEO = 1. TIFOisresetto 0
when TCR isread and the higher or lower byte of TMDRO
isread. During RESET, TIFO iscleared to 0.

TIE1: Timer Interrupt Enable 1 (Bit 5). When TIEO is set
tol, TIF1 = 1 generatesa CPU interrupt request. When
TIEO isreset to 0, theinterrupt request isinhibited. During
RESET, TIEO iscleared to 0.

TOC1, O: Timer Output Control (Bits 3, 2). TOC1 and
TOCO control the output of PRT1 using the multiplexed
A18/TqyT pin as indicated in Table 12. During RESET,
TOC1 and TOCO areclearedto 0. If bit 3 of thelAR1B reg-
ister is 1, the Tyt function is selected. By programming

TOC1 and TOCO, the A18/Tqyt pin can be forced High,
Low, or toggled when TMDR1 decrementsto 0.

Table 12. Timer Output Control

TOC1 TOCO Output
0 0] Inhibited The A18/TgyT pin is not
affected by the PRT
0] 1 Toggled If bit 3 of IAR1B is 1, the
1 0 0 A18/Tgyt pin is toggled or
1 1 1 set Low or High as
indicated

TDE1, O: Timer Down Count Enable (Bits 1, 0). TDE 1

and TDEO enable and disable down-counting for TMDR1
and TMDRO, respectively. When TDEn (n = 0,1) isset to
1, down-counting is stopped and TMDRn isfreely read or
written. TDE1 and TDEO arecleared to 0 during RESET and
TMDRn does not decrement until TDEn issetto 1.
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ASCI EXTENSION CONTROL REGISTER CHANNEL 0 AND CHANNEL 1

The ASCI Extension Control Registers (ASEXTO and
ASEXT1) control functions that have been added to the

ASCls in the Z8S180/Z28L 180 family. All bits in this
register reset to 0.

ASCI Extension Control Register O (ASEXTO I/O Address = 12H)

Bit 7 6 5 4 3 2 1 0
DCDO CTSO BRGO Break Send
Reserved Disable | Disable X1 Mode Enable Break Break

ASCI Extension Control Register 1 (ASEXT1 /O Address = 13H)

Bit 7 6 5 4 3 2 1 0
BRG1 Break Send
Reserved |Reserved |Reserved X1 Mode Enable Break Break

Figure 47. ASCI Extension Control Registers, Channels 0 and 1

DCDO Disable (Bit 6, ASCIO Only). If this bit is 0, then
the DCDO pin auto-enables the ASCIO receiver, such that
when the pin is negated/High, the Receiver isheld in aRE-
SET state. If this bit is 1, the state of the DCD-pin has no
effect on receiver operation. In either state of this bit, soft-
ware can read the state of the DCDO pin inthe STATO reg-
ister, and the receiver interrupts on arising edge of DCDO.

CTSO Disable (Bit 5, ASCIO Only). If thishitisO, thenthe
CTSO pin auto-enablesthe ASCIO transmitter, in that when
thepinisnegated/High, the TDRE bitinthe STATO register
isforced to 0. If thisbit is 1, the state of the CTSO pin has
no effect on the transmitter. Regardless of the state of this
bit, software can read the state of the CTSO pinthe CNTLBO
register.

X1 (Bit 4). If this bit is 1, the clock from the Baud Rate
Generator or CKA pinistakenasalX-bit clock (sometimes
called isochronous mode). In this mode, receive data on the
RXA pin must be synchronized to the clock on the CKA pin,
regardless of whether CKA isan input or an output. If this
bit is 0, the clock from the Baud Rate Generator or CKA
pinisdivided by 16 or 64 per the DR bit inthe CNTLB reg-
ister, to obtain the actual bit rate. Inthismode, receive data
ontheRXA pinisnot requiredto besynchronized to aclock.

BRG Mode (Bit 3). If theSS2-0 bitsintheCNTLB register
arenot 111, andthisbitis0, the ASCl Baud Rate Generator

dividesPHI by 10 or 30, depending on the PS bitin CNTLB,
and factored by apower of two (sel ected by the SS2-0 bits),
to obtain the clock that is presented to the transmitter and
receiver and output on the CKA pin. If SS2-0 arenot 111,
and this bit is 1, the Baud Rate Generator divides PHI by
twice the sum of the 16-bit value (programmed into the
Time Constant registers) and 2. This mode is identical to
the operation of the baud rate generator in the ESCC.

Break Enable (Bit 2). If this bit is 1, the receiver detects
BREAK conditions and report them in bit 1, and the trans-
mitter sends BREAKS under the control of bit 0.

Break Detect (Bit 1). Thereceiver setsthisread-only bitto
1 when anall-zero character with aFraming Error becomes
the oldest character in the Rx FIFO. The bit iscleared when
software writes a 0 to the EFR bit in CNTLA register, also
by RESET, by IOSTOP mode, and for ASCIO, if the DCDO
pin is auto-enabled and is negated (High).

Send Break (Bit 0). If thisbit and bit 2areboth 1, thetrans-
mitter holds the TXA pin Low to send a BREAK condition.
The duration of the BREAK is under software control (one
of the PRTsor CTCscan be used to timeit). This bit resets
to 0, inwhich state TXA carriestheserial output of thetrans-
mitter.
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ASCI EXTENSION CONTROL REGISTER CHANNEL 0 AND CHANNEL 1 (Continued)

Timer Data Register Channel 1 Low Timer Reload Register Channel 1 High
Mnemonic TMDR1L Mnemonic RLDR1H
Address 14H Address 17H
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Timer Data —— Reload Data
Figure 48. Timer Data Register 1 Low Figure 51. Timer Reload Register Channel 1 High
Timer Data Register Channel 1 High Free Running Counter (Read Only)
Mnemonic TMDR1H Mnemonic FRC
Address 15H Address 18H
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Timer Data ———  Counting Data
Figure 49. Timer Data Register 1 High Figure 52. Free Running Counter

Timer Reload Register Channel 1 Low

Mnemonic RLDR1L
Address 16

7 6 5 4 3 2 1 0

Reload Data

Figure 50. Timer Reload Channel 1 Low
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ASCI TIME CONSTANT REGISTERS

If the SS2-0 bits of the CNTLB register arenot 111, and bits/second = fpy/(2*(TC +2) x sampling rate)

the BRG mode bit in the ASEXT register is 1, the ASCI di-

videsthe PHI clock by two times the registers’ 16-bit value, WhereTC is the 16-bit value programmed into the ASCI
plus two. As aresult, the clock is presented to the transmittéfme Constant High and Low registers. If the ASCI multi-
and receiver for division by 1, 16, or 64, and is output oRlexedCKA pin is selected for theKA function, it outputs

the CKA pin. the clock before the final division by the sampling rate, as
. . follows:

If the SS2-0 bits in an ASCICNTLB register are nat11,

and theBRG mode bit in its Extension Control Register is feckaout = fpri/(2¥(TC +2))

1, itsnew baud rate generator dividess! for serial clocking, _ o

as follows: Find theTC value for a particular serial bit rate as follows:

TC = (fpy /(2 x bits/second x sampling rate)) — 2

ASCI Time Constant Register O Low (ASTCOL, I/O Address 1AH)
ASCI Time Constant Register 1 Low (ASTC1L, 1/O Address 1CH)

Bit 7 6 5 4 3 2 1 0

LS 8 Bits of Time Constant

ASCI Time Constant Register O High (ASTCOH, 1/0 Address 1BH)
ASCI Time Constant Register 1 High (ASTC1H, 1/O Address 1DH)

Bit 7 6 5 4 3 2 1 0

MS 8 Bits of Time Constant

Figure 53. ASCI Time Constant Registers
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CLOCK MULTIPLIER REGISTER

(Z180 MPU Address 1EH) Bit 6. Low Noise Crystal Option. Setting this bittol en-
ables the low-noise option for tBXTAL andXTAL pins.
This option reduces the gain in addition to reducing the out-
7 6 5 4 3 2 1 0 put drive capability to 30% of its original drive capability.
The Low Noise Crystal Option is recommended in the use
of crystals for PCMCIA applications, where the crystal may
—‘* [ be driven too hard by the oscillator. Setting this bid is
RESERVED

0Ol O 1 1 1 1 1 1

selected for normal operation of theTAL andXTAL pins.

The default for this bit i§.
LOW NOISE CRYSTAL

X2 CLOCK MULTIPLIER Note: Operating restrictions for device operation are listed be-
low. If alow-noise option isrequired, and normal device

Figure 54. Clock Multiplier Register operation is required, use the clock multiplier feature.

Bit 7. X2 Clock Multiplier Mode. Whenthisbitissetto1, Table 13. Low Noise Option
the programmer can double the internal clock speed from
the speed of the external clock. This feature only operates
effectively with frequencies of 10-16 MHz (20-32 MHz in-
ternal). When this bitis set@the Z8S180/Z8L180 device _ 20 MHz @ 4.5V, 100°C 33 MHz @ 4.5V, 100°C
operates in normal mode. At power-up, this feature is dis-10 MHz @ 3.0V, 100°C 20 MHz @ 3.0V, 100°C
abled.

Low Noise Normal
ADDR 1E, bit 6 = 1 ADDR 1E, bit6 = 0
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DMA SOURCE ADDRESS REGISTER CHANNEL 0

The DMA Source Address Register Channel 0 specifiesthe
physical sourceaddressfor channel Otransfers. Theregister
contains 20 bits and can specify up to 1024 KB memory ad-
dressesor upto 64-KB 1/0 addresses. Channel 0 source can
be memory, 1/0, or memory mapped 1/O. For 1/0, bits
17-16 of thisregister identify the Request Handshake sig-
nal.

DMA Source Address Register, Channel O Low

Mnemonic SAROL
Address 20H

7 6 5 4 3 2 1 0

DMA Channel O Address

Figure 55. DMA Source Address Register O Low

DMA Source Address Register Channel OB

Mnemonic SAROB
Address 22H

7 6 5 4 3 2 1 0

DMA Channel O Address

Reserved

Figure 57. DMA Source Address Register 0B

If the sourceisin 1/O space, bits 1-0 of this register select
the DMA request signal for DMADO, as follows:

Bit 1 Bit 0

(A17) (A16) DMA Transfer Request
DMA Source Address Register, Channel 0 0 0 DREQO (external)
High 0 1 RDRF (ASCIO)

1 RDRF (ASCI1
Mnemonic SAROH 0 (ASCIN)
Address 21H 1 1 Reserved
7 6 5 4 3 2 1 0
DMA Channel O Address
Figure 56. DMA Source Address Register O High
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DMA DESTINATION ADDRESS REGISTER CHANNEL O

The DMA Destination Address Register Channel 0
specifies the physical destination address for channel 0O
transfers. The register contains 20 bits and can specify up
to 1024-KB memory addresses or up to 64-KB 1/0
addresses. Channel 0 destination can be memory, 1/O, or
memory mapped |/O. For 1/O, the MS bits of this register
identify the Request Handshake signal for channel 0.

DMA Destination Address Register Channel O
Low

Mnemonic DAROL
Address 23H

Figure 58. DMA Destination Address Register Channel
0 Low

DMA Destination Address Register Channel O
High

Mnemonic DAROH
Address 24H

Figure 59. DMA Destination Address Register Channel
0 High

DMA Destination Address Register
Channel OB

Mnemonic DAROB
Address 25H

L A19-A16

Reserved

Figure 60. DMA Destination Address Register Channel
OB

If the DMA destinationisin 1/O space, bits 1-0 of thisreg-
ister select the DMA request signal for DMADO, asfollows:

Bit 1 Bit O
(A17) (A16) DMA Transfer Request
0 0 DREQO (external)
0 1 TDRO (ASCIO)
1 0 TDR1 (ASCI1)
1 1 Not Used
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DMA BYTE COUNT REGISTER CHANNEL 0

The DMA Byte Count Register Channel 0 specifies the
number of bytesto betransferred. Thisregister contains 16
bits and may specify up to 64-KB transfers. When one byte
istransferred, theregister isdecremented by one. If n bytes
should betransferred, n must be stored beforethe DMA op-
eration.

Note: All DMA Count Register channels are undefined during
RESET.

DMA Byte Count Register Channel O Low

Mnemonic BCROL
Address 26H

Figure 61. DMA Byte Count Register 0 Low

DMA Byte Count Register Channel O High

Mnemonic BCROH
Address 27H

Figure 62. DMA Byte Count Register O High

DMA Byte Count Register Channel 1 Low

Mnemonic BCR1L
Address 2EH

Figure 63. DMA Byte Count Register 1 Low

DMA Byte Count Register Channel 1 High

Mnemonic BCR1H
Address 2FH

Figure 64. DMA Byte Count Register 1 High
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DMA MEMORY ADDRESS REGISTER CHANNEL 1

The DMA Memory Address Register Channel 1 specifies  DMA Memory Address Register, Channel 1H
the physical memory address for channel 1 transfers. The ]

address may be adestination or asource memory location. ~ Mnemonic MAR1TH

Theregister contains 20 bitsand may specify upto 1024 kg~ Address 29H
memory addresses.

DMA Memory Address Register, Channel 1L

Mnemonic MAR1L Figure 66. DMA NMemory Address Register,
Address 28H Channel 1H

DMA Memory Address Register, Channel 1B

Figure 65. DMA Memory Address Register, ,leggmoni;A“aAmB
Channel 1L ress

L A19-A16

Reserved

Figure 67. DMA Memory Address Register,
Channel 1B
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DMA 1/0 ADDRESS REGISTER

TheDMA 1/0O Address Register specifiesthel/O devicefor
channel 1 transfers. This address may be a destination or
sourcel/Odevice. IAR1L and IAR1H each contain 8 address
bits. The most significant byteidentifiesthe Request Hand-
shake signal and controls the Alternating Channel feature.

DMA 1/0 Address Register Channel 1 Low

Mnemonic IAR1L
Address 2BH

Figure 68. DMA 1/0 Address Register Channel 1 Low

DMA 1/0 Address Register Channel 1 High

Mnemonic IARTH
Address 2CH

Figure 69. DMA 1/0 Address Register Channel 1 High

DMA 1/0 Address Register Channel 1 B

Mnemonic IAR1B
Address 2DH

Bit 7 6 5 4 3 2 1 0

AltE | AltC Req 1 Sel

Figure 70. DMA 1/0 Address Register Channel 1 B

AItE. The AItE bit should be set only when both DMA
channels are programmed for the same 1/O source or 1/0O
destination. Inthiscase, achannel end condition (byte count
= 0) on channel 0 sets bit 6 (AltC), which subsequently
enables the channel 1 request and blocks the channel 0
request. Similarly, a channel end condition on channel 1
clearshit 6 (AltC), which then enablesthe channel 0 request
and blocksthe channel 1 request. For external requests, the
request from the device must be routed or connected to both
the DREQO and DREQ1 pins.

AItC. If bit (AItE) is 0, the AItC bit has no effect. When bit
7(AltE)is 1 andtheAltC bitis0, therequest signal selected
by bits2-0isnot presentedto channel 1; however, thechan-
nel 0 request operates normally. When AltEis 1 and AltC
is 1, the request selected by SAR18-16 or DAR18-16 is
not presented to channel O; however, the channel 1 request
operates normally. The AItC bit can be written by software
to select which channel should operate first; however, this
operation should be executed only when both channels are
stopped (both DE1 and DEO are 0).

Req1Sel. If bit DIM1 inthe DCNTL registeris1, indicating
an /O source, the following bits select which source hand-
shake signal should control the transfer:

000 DREQ1 pin

001 ASCIO RDRF

010 ASCI1 RDRF

Other Reserved, do not program

If DIM1 is 0, indicating an 1/O destination, the following
bits select which destination handshake signal should con-
trol the transfer:

000 DREQ1 pin

001 ASCIO TDRE

010 ASCI1 TDRE

Other Reserved, do not program
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DMA STATUS REGISTER

The DMA Status Register (DSTAT) is used to enable and
disable DMA transfer and DMA termination interrupts.

DMA Status Register

Mnemonic DSTAT
Address 30H

DSTAT dso indicates DMA transfer status, Completed or
In Progress.

Bit 7 6 5 4 3 2 1 0]
DE1 DEO | DWE1 | DWEO | DIE1 DIEO — DME
R/W R/W w w R/W R/W R

Figure 71. DMA Status Register (DSTAT: I/O Address = 30H)

DE1: DMA Enable Channel 1 (Bit 7). When DE1 = 1
and DME = 1, channel 1 DMA isenabled. When aDMA
transfer terminates (BCR1 = 0), DE1 isreset to 0 by the
DMAC. When DE1 = 0 andthe DMA interrupt isenabled
(DIE1 = 1), aDMA interrupt request is made to the CPU.

To perform a software WRITE to DE1, DWE1 should be
written with a 0 during the same register WRITE access.
Writing DE1 to 0 disableschannel 1 DMA, but DMA isre-
startable. Writing DE1 to 1 enables channel 1 DMA and
automatically sets DMA Main Enable (DME) to 1. DE1 is
cleared to 0 during RESET.

DEO: DMA Enable Channel O (Bit 6). When DEO = 1
and DME = 1, channel 0 DMA is enabled. When aDMA
transfer terminates (BCRO = 0), DEO isreset to 0 by the
DMAC. When DEO = 0 and the DMA interrupt isenabled
(DIEO = 1), aDMA interrupt request is made to the CPU.

To perform a software WRITE to DEO, DWEO should be
writtenwith 0 during the sameregister WRITE access. Writ-
ing DEO to 0 disables channel 0 DMA. Writing DEO to 1
enableschannel 0 DMA and automatically sstsDMA Main
Enable (DME) to 1. DEO is cleared to O during RESET.

DWE1: DE1 Bit Write Enable (Bit 5). When performing
any software WRITE to DE1, thisbit should be written with
0 during the same access. DWE1 alwaysreadsas 1.

DWEO: DEO Bit Write Enable (Bit 4). When performing
any software WRITE to DEO, thisbit should be written with
0 during the same access. DWEO awaysreadsas 1.

DIE1: DMA Interrupt Enable Channel 1 (Bit 3). When
DIEO is set to 1, the termination channel 1 DMA transfer
(indicated when DE1 = 0) causes a CPU interrupt request
to be generated. When DIEO = 0, the channel 0 DMA ter-
mination interrupt is disabled. DIEO is cleared to O during
RESET.

DIEO: DMA Interrupt Enable Channel O (Bit 2). When
DIEO issetto 1, thetermination channel 0 of DMA transfer
(indicated when DEO = 0) causes a CPU interrupt request
to be generated. When DIEO = 0, the channel 0 DMA ter-
mination interrupt is disabled. DIEO is cleared to 0 during
RESET.

DME: DMA Main Enable (Bit 0). A DMA operation is
only enabled when its DE bit (DEO for channel 0, DE1 for
channel 1) and the DME bitissetto 1.

When NMI occurs, DME isreset to 0, thus disabling DMA
activity during the NMI interrupt service routine. To restart
DMA, DE- and/or DE1 should be written witha 1 (even
if the contentsare already 1). This condition automatically
sets DME to 1, allowing DMA operations to continue.

Note: DME cannot be directly written. The bit is cleared to 0
by NMI or indirectly setto 1 by setting DEO and/or DE1
to 1. DME iscleared to 0 during RESET.
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DMA MODE REGISTER

The DMA Mode Register (DMODE) is used to set the ad-
dressing and transfer mode for channel O.

DMA Mode Register

Mnemonic DMODE
Address 31H

Bit 7 6 5 4 3 2 1 0]
- - DM1 DMO SM1 SMO |MMOD| —
R/W R/W R/W R/W R/W

Figure 72. DMA Mode Register (DMODE: I/O Address =

31H)

DM1, DMO: Destination Mode Channel O (Bits 5,4). This
mode specifieswhether the destinationfor channel Otransfers
is memory or /O, and whether the address should be incre-
mented or decremented for each byte transferred. DM1 and
DMO are cleared to 0 during RESET.

Table 14. Channel O Destination

Memory
DM1 DMO Memory /O Increment/Decrement
0 0 Memory +1
0 1 Memory -1
1 0 Memory fixed
1 1 1/0 fixed

SM1, SMO: Source Mode Channel O (Bits 3, 2) . This

mode specifies whether the source for channel O transfers
ismemory or 1/0O, and whether the address should beincre-
mented or decremented for each byte transferred.

Table 15. Channel O Source

Memory
SM1 SMO Memory /O Increment/Decrement
0 0 Memory +1
0 1 Memory -1
1 0 Memory fixed
1 1 1/0 fixed
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Table 16 indicatesall DMA transfer mode combinations of
DMO, DM 1, SMO, and SM1. Because /O to/from /O trans-
fers are not implemented, 12 combinations are available.

Table 16. Transfer Mode Combinations

DM1 DMO SM1 SMO Transfer Mode Address Increment/Decrement
0 0 0 0 Memory - Memory SARO+ 1, DARO+1
0 0 0 1 Memory — Memory SARO-1, DARO+1
0 0 1 0 Memory* - Memory SARO fixed, DARO + 1
0 0 1 1 /0 - Memory SARO fixed, DARO + 1
0 1 0 0 Memory - Memory SARO+ 1, DARO-1
0 1 0 1 Memory - Memory SARO-1, DARO-1
0 1 1 0 Memory * - Memory SARO fixed, DARO-1
0 1 1 1 I/0 - Memory SARO fixed, DARO-1
1 0 0 0 Memory - Memory * SARO + 1, DARO fixed
1 0 0 1 Memory - Memory * SARO-1, DARO fixed
1 0 1 0 Reserved
1 0 1 1 Reserved
1 1 0 0 Memory - 1/0 SARO + 1, DARO fixed
1 1 0 1 Memory - 1/0O SARO-1, DARO fixed
1 1 1 0 Reserved
1 1 1 1 Reserved

Note: * Includes memory mapped I/O.

MMOD: Memory Mode Channel O (Bit 1). When chan-
nel 0 is configured for memory to/from memory transfers
thereisno Request Handshake signal to control thetransfer
timing. Instead, two automati c transfer timing modesare se-
lectable: burst (MMOD = 1) and cyclesteal (MMOD = 0).
For burst memory to/from memory transfers, the DMAC
takescontrol of thebuscontinuously until theDMA transfer

completes (as indicated by the byte count register = 0). In
cyclesteal mode, the CPU isprovidedacycleforeachDMA
byte transfer cycle until the transfer is completed.

For channel 0 DMA with I/O source or destination, the se-
lected Request signal times the transfer ignoring MMOD.
MMOD is cleared to 0 during RESET.
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DMA/WAIT CONTROL REGISTER

The DMA/WAIT Control Register (DCNTL) controls the
insertion of wait statesinto DMAC (and CPU) accesses of
memory or 1/0. Al so, theregister definesthe Request signal

for each channel aslevel or edge sense. DCNTL also sets
the DMA transfer mode for channel 1, which is limited to
memory to/from 1/O transfers.

Bit 7 6 5 4 3 2 1 0]
MWIT [ MWIO | W1 IWIO | DMS1 | DMSO | DIM1 | DIMO
R/W R/W R/W R/W R/W R/W R/W R/W

Figure 73. DMA/WAIT Control Register (DCNTL: I/0O Address = 32H)

MWI1, MWIO: Memory Wait Insertion (Bits 7-6). This
bit specifiesthe number of wait statesintroduced into CPU
or DMAC memory access cycles. MWI1 and MWIO are set
to 1 during RESET.

MWwI1 MwIO Wait State
0 0 0
0 1 1
1 0 2
1 1 3

IWI1, IWIO: I/O Wait Insertion (Bits 5-4). Thisbit speci-
fiesthenumber of wait statesintroducedinto CPU or DMAC
I/Oaccesscycles. IWI1 and IWI0 aresetto 1 during RESET.

IWI1 IWIO Wait State

0
0
1
1

Bl WIN| =

0
1
0
1

Note: These wait states are added to the 3-clock 1/0 cycle that
is used to access the on-chip /O registers. It is equally
valid to regard these as 0 to 3 wait states added to a 4-
clock external 1/0 cycle.

DMS1, DMSO: DMA Request Sense (Bits 3-2). DMS 1
and DM SO specify theDM A request sensefor channel O and
channel 1 respectively. When reset to 0, the input is level
sense. When set to 1, the input is edge sense. DMS1 and
DMSO are cleared to 0 during RESET.

DMSi Sense
1 Edge Sense
0 Level Sense

Typically, for an input/source device, the associated DMS
bit should be programmed as 0 for level sense. The device
takesarelatively longtimeto updateits Request signal after
the DMA channel readsdata (in thefirst of thetwo machine
cyclesinvolved in transferring a byte).

Anoutput/destination devicetakesmuchlesstimeto update
its Request signal after the DMA channel starts a WRITE
operation to it (the second machine cycle of the two cycles
involvedintransferring abyte). Withzero-wait statel/O cy-
cles, adevicecannot updateitsrequest signal intherequired
time, so edge sensing must be used.

A one-wait-state 1/0 cycle also does not provide sufficient
time for updating, so edge sensing is again required.

DIM1, DIMO: DMA Channel 1 1/0 and Memory Mode
(Bits 1-0). Specifies the source/destination and address
modifier for channel 1 memory to/from I/O transfer modes.
DIM1 and DIMO are cleared to 0 during RESET.

Table 17. Channel 1 Transfer Mode

Address

DIM1 DMIO Transfer Mode Increment/Decrement

0 0 Memory -1/0 MAR1 +1, IAR1 fixed
0 1 Memory - 1/0  MAR1 -1, IAR1 fixed
1 0 1/0 - Memory 1AR1 fixed, MAR1 +1
1 1 I/0 -~ Memory IAR1 fixed, MAR1 -1
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ZiLOG

INTERRUPT VECTOR LOW REGISTER

Bits 7-5 of the Interrupt Vector Low Register (I,) are used
asbits 7-5 of the synthesized interrupt vector during inter-
ruptsfor theINT1 and INT2 pinsand for theDMAS, ASCls,

Interrupt Vector Low Register

Mnemonic: IL
Address 33H

Bit 7 6 5 4

PRTSs, and CSI/O. These three bits are cleared to 0 during
RESET (Figure 74).

IL7 IL 6 IL5

| R/W R/W R/W N

Programmable

Interrupt Source Dependent Code

Figure 74. Interrupt Vector Low Register (IL: /0 Address = 33H)

INT/TRAP CONTROL REGISTER

Thisregister isused in handling TRAP interrupts and to en-
able or disable Maskable Interrupt Level 0 and the INT1
and INT2 pins.

INT/TRAP Control Register

Mnemonics ITC
Address 34H

Bit 7 6 5 4 3 2 1 0
TRAP | UFO ITE2 |ITET1 |ITEO

R'W R R/W R/W R/W

TRAP (Bit 7). Thishitissetto 1 when an undefined op-
code is fetched. TRAP can be reset under program control
by writingitwithaO; however, TRAP cannot bewrittenwith
1 under program control. TRAP isresetto 0 during RESET.

UFO: Undefined Fetch Object (Bit 6). When a TRAP in-
terrupt occurs, the contents of UFO alow the starting ad-
dressof the undefined instruction to be determined. Thisin-
terrupt is necessary because the TRAP may occur on either
the second or third byte of the opcode. UFO allows the
stacked PC valueto be correctly adjusted. If UFO = 0, the
first opcode should be interpreted as the stacked PC-1. If
UFO = 1, thefirst opcode addressis stacked PC-2. UFO is
Read-Only.

ITE2, 1, O: Interrupt Enable 2, 1, O (Bits 2-0). ITE2
and ITE1 enable and disable the external interrupt inputs

INT2 and INT1, respectively. ITEO enablesand disablesin-
terrupts from:

e ESCC
e CTCs

A 1 inabitenables the corresponding interrupt level while
a 0 disables it. ARESET setsITEO to 1 and clearsTE1
andITE2 to 0.

TRAP Interrupt. The Z85180/Z28L180 generateSBAP
sequence when an undefined opcode fetch occurs. This fea-
ture can be used to increase software reliability, implement
anextended instruction set, or botmMRAP may occur during
opcode fetch cycles and also if an undefined opcode is
fetched during the interrupt acknowledge cyclelfro

when Mode0 is used.

When aTRAP sequence occurs, the Z85180/Z8L180:

1. Sets th@RAP bit in the InterrupTRAP/Control (TC)
register tol.

* Bidirectional Centronics controller

o External interrupt inputNTO

2. Saves the current Program Counter (PC) value,
reflecting the location of the undefined opcode, on the
stack.

3. Resumes execution at logical addi@ss

Note: If logical address 0000H is mapped to physical address
0000O0H, the vector is the same as for RESET. In this
case, testing the TRAP hit in ITC reveals whether the re-
start at physical address 00000H was caused by RESET
or TRAP.
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All TRAPs occur after fetching an undefined secondopcode  The state of the Undefined Fetch Object (UFO) bit in ITC
byte following one of the prefix opcodes (CBH, DDH, EDH,  allowsTRAP softwareto correctly adjust thestacked PC, de-
or FDH) or after fetching an undefined third opcode byte  pending on whether the second or third byte of the opcode
following one of the double-prefix opcodes (DDCBH or  generated the TRAP. If UFO = 0, the starting address of

FDCBH). theinvalidingtructionisthestacked PC-1. If UFO = 1,the
starting address of the invalid instruction is equal to the
stacked PC-2.

Restart
from OOOOH
I Opcode
; 2nd Opcode 1 PC Stacking | Fetch Cycle 1
| Fetch Cycle | |-t | e g

T, 7, T3 ITpp, 7 7, 7 T ITy T, T3 T, T, T3 IT, T, T5 |
P LT L L L L i e r e re e

| |
Ap—Aqg (Aqg) X

[ I I I
. | PC K__sk1 X sp2 X 0000H X
| —\ | | | | |
Do-D (_PCy »— PC_ ) )
T ~— I\ H L_¢ A
Undefined
| Opcode | | I | I
__ | | |
1 _|"—| T T T 4|_|_
[ | I [ ‘ |
MREQ ] [ ] [T] [T] [T
- | | | | | |
[ I I [ | I
WR I I ] |_I_| [ I
| | I |

Figure 75. TRAP Timing—2"4 Opcode Undefined

DS006002-ZMP0200 PRELIMINARY 63



Z8S180/28L180
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Restart
| From O000OH
-
31d O q iy : Opcode
r coae emory .
| Fetch %ycle I Read Cycle ! PC Stacking HEtCh CYCI;'
- - - l | |
Ti To T3 Ty T Tep T3 Ty, T3 Ti T ATy Ty T3 [Ty Ty T3 Ty Ty T3 |
PHI
| | |
Ag-Aqg (Aqg) X PC X IX +d, IY ¥+ d SP-1___X__sP-2 | X__0000H X _
| — | — ' . '
Do-D; — 1 /] - PC-1y —(PC, —— -
Undefined | | ! |
| “Opcode | | | | |
ML [ | | | I
MREQ | I [ | I [ ; I_:—I |J|—| ||
RD ] [T1] [ | I [
| | | |
WwnR T T T |—'—| T T
WR | | | | | | |

Figure 76. TRAP Timing— 3" Opcode Undefined
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REFRESH CONTROL REGISTER

Mnemonic RCR
Address 36H

7 6 5 4 3 2 1 0

REFE J

REFW

Reserved

Figure 77. Refresh Control Register
(RCR: I/0 Address = 36H)

The Refresh Control Register (RCR) specifies the interval
and length of refresh cycles, whileenabling or disabling the
refresh function.

REFE: Refresh Enable (Bit 7). REFE = 0 disables the re-
fresh controller, whileREFE = 1 enablesrefresh cyclein-
sertion. REFE issetto 1 during RESET.

REFW: Refresh Wait (Bit 6). REFW = 0 causes the re-
fresh cycleto betwoclocksin duration. REFW = 1 causes
the refresh cycle to be three clocksin duration by adding a
refreshwait cycle (TRW). REFWissetto 1 during RESET.

CYC1, 0: Cycle Interval (Bit 1,0).CYC1 and CYCO
specify theinterval (inclock cycles) betweenrefreshcycles.
When dynamic RAM requires 128 refresh cycles every 2
ms (or 256 cyclesin every 4 ms), the required refresh in-

tervalis less than or equal to 15.625 ps. Thus, the underlined
values indicate the best refresh interval depending on CPU

clock frequencyCYCO andCYC1 are cleared t0 during
RESET (see Table 18).

Table 18. DRAM Refresh Intervals

Time Interval

CYC1 CYCO Insertion Interval PHI: 10 MHz 8 MHz 6 MHz 4 MHz 2.5 MHz
0 0 10 states (1.0 us)* (1.25 us)* 1.66 us 2.5 us 4.0 us
0 1 20 states (2.0 us)* (2.5 us)* 3.3 us 5.0 us 8.0 us
1 0 40 states (4.0 us)* (5.0 us)* 6.6 us 10.0 us 16.0 us
1 1 80 states (8.0 us)* (10.0 us)* 13.3 us 20.0 us 32.0 us

Note: *calculated interval.

Refresh Control and Reset. After RESET, based on the
initialized value oRCR, refresh cycles occur with an inter-
val of 10 clock cycles and be 3 clock cycles in duration.

Dynamic RAM Refresh Operation

1. Refresh Cycle insertion is stopped when the CPU is in

the following states:

a. DuringRESET

b. When the bus is released in responRUSREQ
c. DuringSLEEP mode

d. DuringWAIT states

3. Refresh cycles are suppressed dusibgeP mode. If
a refresh cycle is requested duriBigEEP mode, the

refresh cycle request is internally latched (until
replaced with the next refresh request). The latched
refresh cycle is inserted at the end of the first machine
cycle afterSLEEP mode is exited. After this initial
cycle, the time at which the next refresh cycle occurs
depends on the refresh time and offers no relationship
with the exit fromSLEEP mode.

The refresh address is incremented by one for each
successful refresh cycle, not for each refresh. Thus,
independent of the number of missed refresh requests,

2. Refresh cycles are suppressed when the bus is releasedeach refresh bus cycle uses a refresh address

in response t@USREQ. However, the refresh timer

continues to operate. The time at which the first
refresh cycle occurs after the Z8S180/Z8L180
reacquires the bus depends on the refresh timer. This
cycle offers no timing relationship with the bus

exchange.

incremented by one from that of the previous refresh
bus cycles.
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MMU COMMON BASE REGISTER

The Common Base Register (CBR) specifies the base ad-
dress (on 4-K B boundaries) used to generate a 20-bit phys-

MMU Common Base Register

Mnemonic CBR
Address 38H

ical address for Common Area 1 accesses. All bits of CBR
are reset to 0 during RESET.

. 7 6 5 4 3 2 1 0
Bit
CB7 CB6 CBb cB4 CB3 CB2 CB1 CBO
R/W R/W R/W R/W R/W R/W R/W R/W

Figure 78. MMU Common Base Register (CBR: I/0O Address = 38H)

MMU BANK BASE REGISTER

The Bank Base Register (BBR) specifies the base address
(on4-K B boundaries) used to generate a 20-bit physical ad-

MMU Bank Base Register

Mnemonic BBR
Address 39H

dress for Bank Area accesses. All bits of BBR are reset to
0 during RESET.

. 7 6 5 4 3 2 1 0
Bit
BB7 BB6 BB5 BB4 BB3 BB2 BB1 BBO
R/W R/W R/W R/W R/W R/W R/W R/W

Figure 79. MMU Bank Base Register (BBR: I/O Address =

39H)

MMU COMMON/BANK AREA REGISTER
TheCommon/Bank AreaRegister (CBAR) specifiesbound-
aries within the Z8S180/Z8L 180 64-KB logical address
MMU Common/Bank Area Register

Mnemonic CBAR
Address 3AH

spacefor up to three areas; Common Area), Bank Areaand
Common Area 1.

. 7 6 5 4 3 2 1 0
Bit
CA3 CA2 CA1 CAO BA3 BA2 BA1 BAO
R/W R/W R/W R/W R/W R/W R/W R/W

Figure 80. MMU Common/Bank Area Register (CBAR: 1/0 Address = 3AH)
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CA3-CAO0:CA (Bits 7-4). CA specifiesthestart (Low) ad-
dress (on 4-K B boundaries) for Common Area 1. Thiscon-
dition a so determines the most recent address of the Bank
Area. All bitsof CA aresetto 1 during RESET.

OPERATION MODE CONTROL REGISTER

The Z85180/28L 180 is descended from two different an-
cestor processors, ZiLOG's original Z80 and the Hitachi
64180. The Operating Mode Control Register (OMCR) can
be programmed to select between certain differences be-
tween the Z80 and the 64180.

Operation Mode Control Register

Mnemonic OMCR
Address 3EH

[07]eos| —[ -] -| [ -
I— Reserved
10C (R/W)

M1TE (W)
M1E (R/W)

Figure 81. Operating Control Register
(OMCR: I/0 Address = 3EH)

PHI

BA3-BAO (Bits 3-0). BA specifiesthestart (Low) address
(on 4-KB boundaries) for the Bank Area. This condition
also determines the most recent address of Common Area
0. All bitsof BA aresetto 1 during RESET.

M1E (M1 Enable). This bit controls the M1 output and is
settoa 1 during reset.

When M1E = 1, the M1 output is asserted Low during the
opcode fetch cycle, the INTO acknowledge cycle, and the
first machine cycle of the NMI acknowledge.

On the Z8S180/Z8L 180, this choice makes the processor
fetchoneRETI instruction. WhenfetchingaRETI from zero-
walit-state memory, the processor uses three clock machine
cycles that are not fully Z80-timing-compatible.

WhenM1E = 0, the processor does not driveM1 Low dur-
inginstructionfetch cycles. After fetchingoneRETIinstruc-
tion with normal timing, the processor returnsand refetches
the instruction using Z80-compatible cycles that drive M1
L ow. Thistiming compatibility may berequired by external
Z80 peripheralsto properly decode the RETI instruction.

T Ty T, T3 T

Ao—Ag (Ar9) T pc X PC+1 X PC X pPc+1 X
| EDH | 4DH | EDH | 4DH |
Dg-D; - any R | Y : any
| | | |
M1 | | I D N
| |
MREQ J|_| [ ] [ | |—|—:_|—||7
—_ |
"5 ] 1 | T 1
sT T [ | | |
| |

Figure 82. RETI Instruction Sequence with M1E = 0
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I/0 CONTROL REGISTER

The 1/O Control Register (ICR) alows relocation of thein-
ternal 1/O addresses. ICR also controlstheenabling and dis-
abling of I0STOP mode (Figure 83).

Bit

7 6 5 4 3 1
IOA7 | IOA6 |IOSTP — - -
R/W R/W R/W

Figure 83. I/0 Control Register (ICR: 1/0 Address = 3FH)

I0A7, 6: 1/0 Address Relocation (Bits 7,6). IOA7 and
IOAG relocate internal 1/0O asindicated in Figure 84.

IOA7-10A6 = 1 1

IOA7-10A6 = 1 0+

IOA7-10A6 = 0 1

IOA7-10AG6

Note: The high-order 8 bitsof 16-bit internal 1/0 address are al-

ways0.|OA7 and I0A6 arecleared to O during RESET.

00+

OOFFH

OOCOH
OOBFH

0080H
007FH

0040H
003FH

OOOOH

Figure 84. I/0 Address Relocation

IOSTP: IOSTOP Mode (Bit 5).

IOSTOP mode is enabled

whenl0STPissettol. Normal 1/0O operation resumeswhen
IOSTP isreprogrammed or RESET t0 0.
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PACKAGE INFORMATION

32
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[
F eA
SYMBOL MILLIMETER INCH

MIN MAX MIN MAX
Al 0.38 107 015 .042
A2 368 3.94 145 155
B 0.38 053 015 021
Bl 0.94 109 .037 043
c 0.23 0.38 .009 015
D 57.40} 5817 2.260 2290
£ 18.80 19.30 .740 760
El 1676 | 17.27 660 680
[=] 178 TYP 070 TYP
eA 13.30 20.32 .760 .800
L 318 3.8t 125 150
Q1 165 1.91 065 075
N 1.02 178 .040 .070

CONTROLLING DIMENSIONS @ INCH

Figure 85. 64-Pin DIP Package Diagram
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D
D
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=x] | )
[— o |
=x | o —]
= . _ . ' _ _ _ _ =
= | =]
[ i o —]
[ ]
- | ]
[ = )
— ‘ pr—
8o O | Fr— 25
1 .]L 2 i
b - |
sYBoL MILLIMETER INCH
MIN MAX MIN MAX
A1 0.10 0.30 004 012
A2 2.60 2.80 102 110
b 0.30 0.45 012 018
¢ 0.13 0.20 005 008
HD 23.70 24.15 933 951
D 19.90 20.10 783 791
HE 17.70 18.15 697 715
£ 13.90 14.10 547 555 NOTES:
] 0.80 TYP 0315 TYP
L 070 | t.10 028 | 043

DETAIL A

0—10'\_‘

1. CONTROLLING DIMENSIONS: MILLIMETER
2. MAX COPLANARITY: .10

Figure 86. 80-Pin QFP Package Diagram
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10P ViEW e A
' D i Al
45 01—y 0.66/0.51
. \ .026/.020
nnnnnnnnnnnnnnnnn‘ ‘ /
1 0 60 }
0 h b e
: 048; 042 ]
n K i E =
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1] [
0.51/0.36 ZS
; i 020/.014 Ea
3 El £ __T D2 E
z
p 24
p &o
n F -
3 081/ s
g 032/.026
28 D44 i.
L 3 L
27 Y
r L14/0.64
. .045/.025
SYMBOL MILLIMETER INCH
MIN MAX MIN MAX NOTES:
A 4.32 4.57 170 180 1. CONTROLLING DIMENSIONS : INCH
Al 2.43 292 095 115 2. LFADS ARE COPLANAR WITHIN .004 IN RANGE.
3. DIMENSION : _MM
D/E 25.02 25.40 .985 1.000 INCH
DI/E1 | 2413 24.33 .950 958
D2 22.86 23.62 .900 930
E 1.27 TYP 050 TYP

Figure 87. 68-Pin PLCC Package Diagram
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ORDERING INFORMATION

Codes
Speed 10 = 10 MHz

20 = 20 MHz

33 = 33 MHz
Package P = 60-Pin Plastic DIP

V = 68-Pin PLCC

F = 80-Pin QFP
Temperature S = 0°Cto +70°C

E = -40°C to +85°C
Environmental C = Plastic Standard

Example:
Z 85180 10P S C
L Environmental Flow

Temperature

Package

Speed

Product Number

ZiLOG Prefix

For fast results, contact your local ZiLOG sales office for
assistance in ordering the part(s) required.

is a Z85180 10-MHz 60-Pin DIP, 0° to + 70°C, Plastic Standard Flow

Pre-Characterization Product

The product represented by this document is newly introduced
and ZiLOG has not completed the full characterization of the
product. The document states what ZiLOG knows about this
product at thistime, but additional features or non-conformance

with some aspects of the document may be found, either by
ZiLOG or its customers in the course of further application and
characterization work. In addition, ZiL OG cautionsthat delivery
may be uncertain at times, due to start-up yield issues.

©2000 by ZiLOG, Inc. All rights reserved. Information in this Except with the express written approval of ZiLOG, use of
publication concerning the devices, applications, or technologynformation, devices, or technology as critical components of
described is intended to suggest possible uses and may Ide support systems is not authorized. No licenses are conveyed,

superseded. ZiLOG, INC. DOES NOT ASSUME LIABILITY
FOR OR PROVIDE A REPRESENTATION OF ACCURACY
OF THE INFORMATION, DEVICES, OR TECHNOLOGY
DESCRIBED IN THIS DOCUMENT. ZiLOG ALSO DOES
NOT ASSUME LIABILITY FOR INTELLECTUAL

PROPERTY INFRINGEMENT RELATED IN ANY

MANNER TO USE OF INFORMATION, DEVICES, OR
TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE.

implicitly or otherwise, by this document under any intellectual
property rights.

ZiLOG, Inc.

910 East Hamilton Avenue, Suite 110
Campbell, CA 95008

Telephone (408) 558-8500

FAX (408) 558-8300
Internet:http://www.zilog.com
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