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Microprocessor Unit

Overview

Features

The key features of 2801§'bmicroprocessor unit (MPU) include:

Code compatible with ZiILOG Z§0CPU
Extended instructions

Two DMA channels

Low power-down modes

On-chip interrupt controllers

Three on-chip wait-state generators

On-chip oscillator/generator

Expanded MMU addressing (up to 1 MB)
Clocked serial I/0 port

Two 16-Bit counter/timers

Two UARTS

Clock Speeds: 6 MHz, 8 MHz, and 10 MHz
6 MHz version supports 6.144 MHz CPU clock operation
Operating range: 5 V

Operating temperature range: 0 °C to +70 °C

Three packaging styles
- 68-Pin PLCC

— 64-Pin DIP

- 80-Pin QFP

General Description

Z80180

The 280180" is an 8-bit MPU which provides the béiteof reduced system costs and also

provides full backward compatibilityith existing ZiLOG Z80 devices.

Reduced system costs are obtained by iraratprg several key system functions on-chip
with the CPU. These key functions include 1/0O devices such as DMA, UART, and timer
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channels. Also included on-chépe wait-state gendms, a clock oscillator, and an interrupt
controller.

The 280180 is housed in 80-pin QFP, 68PLCC, and 64-pin DIP packages.
} Note: All signals with an overlin@re active Low. For example,_BNVi which WORD is
active Low); and BV, in which BYTE is active Low.

Power connections follow converntial descriptions as listed irable 1
Table 1. Power Connection Conventions

Connection Circuit Device
Power VCC VDD
Ground GND Vss
16-Bit
Address Bus
Processor MMU » A
8-Bit =
Power Controller Data Bus B
|
—+ DMACs (2) |
| | Clocked
Serial 110
16-Bit Programmable TXA1-0
Reload Timers (2) UARTS (2) RXA1-0

Figure 1. 280180 Functional Block Diagram
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Pin Configuration

-/
VSS g1 64 A PHI
XTAL o O RD
EXTAL 4 O \WR
WAIT o =NVEl
BUSACK O O E
BUSREQ O 5 MREQ
RESET O 0 I0RQ
NMI 1 RFSH
INTO O & HALT
INT1 O = TEND1
INT2 o 5 DREQ1
ST o 1 CKS
A0 O 1 RXS/CTS1
Al O o TXS
A2 O 5 CKAL/TENDO
A3 o 280180 5 RXAL
Ad o 64-Pin 1 TXA1
A5 O CKA/DREQO
A6 O B RXAO
A7 O 5 TXAO
A8 O 5 DCDO
A9 O =1 CTSO
A10 O 5 RTSO
All O 0 D7
Al2 O 0 D6
Al3 o = D5
Al4 O O D4
Al5 o 0 D3
Al6 o 0 D2
Al7 O — D1
Al8 o (= DO
VCC = 32 33 A VSS

Figure 2. 280180 64-Pin Dip Configuration
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INTO
INT1
INT2
ST
AO
Al
A2
A3

A4
A5
A6
A7
A8
A9
A10
All
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Figure 3. Z80180 68-Pin PLCC Configuration
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HALT
TENDi
DREQi

CKS
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RXA1
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TXAL
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RXAO
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CTSO
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64 60 55 50 45 41
IORQ & 65 40 b D5
MREQ O O D4
_EQ b D3
Ml g O D2
WR o O D1
RD O 0 DO
PHI o
780180 P Vss
Vss H . O A19
Vss O 80-Pin QFP 0 Vee
XTAL O 0 A18/Toyt
N/C o B NC
EXTAL o 4 Al17
WAIT o b A6
BUSACK H 0 A15
BUSREQ O Al4
RESET L A13
1 5 10 15 20 24
| 8 8 8 I I I I N S I 6 I N N R N |
S OOOHNFOANM NSTONWONODO A0 0N
EEE’E‘E‘EU’<<<<>m<2<<<<<22222
Figure 4. 280180 80-Pin QFP Configuration
Table 2. Pin Status During RESET BUSACK and SLEEP
Pin Number and
Package Type Pin Status
ge yp Default Secondary
QFP PLCC DIP Function Function RESET BUSACK SLEEP
1 9 8 NMI IN IN IN
2 NC
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Table 2. Pin Status During RESET BU SACK and SLEEP(continued) (continued)

Pin Number and

Package Type Default Secondary Pin Status

QFP PLCC DIP Function Function RESET BUSACK SLEEP
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 1 ? 1
8 14 13 A0 3T 3T 1
9 15 14 Al 3T 3T 1
10 16 15 A2 3T 3T 1
11 17 16 A3 3T 3T 1
12 18 Vgs GND GND GND
13 19 17 Ad 3T 3T 1
14 NC

15 20 18 A5 3T 3T 1
16 21 19 A6 3T 3T 1
17 22 20 A7 3T 3T 1
18 23 21 A8 3T 3T 1
19 24 22 A9 3T 3T 1
20 25 23 A10 3T 3T 1
21 26 24 All 3T 3T 1
22 NC

23 NC

24 27 25 Al2 3T 3T 1
25 28 26 Al13 3T 3T 1
26 29 27 Al4 3T 3T 1
27 30 28 Al5 3T 3T 1
28 31 29 Al6 3T 3T 1
29 32 30 Al7 3T 3T 1
30 NC

31 33 31 Al18 Tout 3T 3T 1
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Table 2. Pin Status During RESET BU SACK and SLEEP(continued) (continued)

Pin Number and

Package Type Default Secondary Pin Status

QFP PLCC DIP Function Function RESET BUSACK SLEEP
32 34 32 Vee Vee Vee Vee
33 35 A19 3T 3T 1

34 36 33 Vsg GND  GND GND
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
39 41 38 D4 3T 3T 3T
40 42 39 D5 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 1 ouT 1

46 46 43 CTSO IN ouT IN
47 47 44 DCDO IN IN IN
48 48 45 TXAO 1 ouT ouT
49 49 46 RXAOQ IN IN IN
50 50 47 CKAO DREQO 3T ouT ouT
51 NC

52 51 48 TXAL 1 ouT ouT
53 52 TEST

54 53 49 RXA1 IN IN IN
55 54 50 CKA1l TENDO 3T IN IN
56 55 51 TXS 1 ouT ouT
57 56 52 RXS CTS1 IN IN IN
58 57 53 CKS 3T I/O I/0
59 58 54 DREQ1 IN 3T IN
60 59 55 TEND1 1 ouT 1
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Table 2. Pin Status During RESET BU SACK and SLEEP(continued) (continued)

Pin Number and

Package Type Default Secondary Pin Status

QFP PLCC DIP Function  Functon RESET BUSACK SLEEP
61 60 56 HALT 1 1 0

62 NC

63 NC

64 61 57 RFSH 1 ouT ouT
65 62 58 IORQ 1 3T 1

66 63 59 MREQ 1 3T 1

67 64 60 E 0 ouT ouT
68 65 61 M1 1 1 1

69 66 62 WR 1 3T 1

70 67 63 RD 1 3T 1

71 68 64 PHI OUT  OuT ouT
72 1 Vss GND  GND GND
73 Vss GND  GND GND
74 2 XTAL OUT  OuT ouT
75 NC

76 4 3 EXTAL IN IN IN
77 5 4 WAIT IN IN IN
78 6 5 BUSACK 1 ouT ouT
79 7 6 BUSREQ IN IN IN
80 8 7 RESET IN IN IN

Pin Descriptions

A0-A19. Address Bus (output, active High, 3-state)
The address bus provides the address for medaigybus exchanges, up to 1 MB, and I/O
data bus exchanges, up to 64 KB. The addresstitess a high-impedance state during reset
and external bus acknowdge cycles. Address linel8 is multiplexed with the output of
programmable reload timer (PRT) channeTd, f;, selected as address output on reset) and
address lin@&19 is not available in DIP versions of the Z80180.

PS014004-1106
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BUSACK—Bus Acknowledge (output, active LoWBUSACK indicates the requesting
device, the MPU address and data bus, and somieol signals that enter their high-imped-
ance state.

BUSREQ—Bus Request (input, active w. This input is used by

external devices (such as DMA cumoiters) to request access to the

system bus. This request derda a higher priority thakMI and is always recognized at the
end of the current machine cgclIThis signal stops the CHtdm executing further instruc-
tions and places address and data buses, hadauintrol signals, to the high-impedance
state.

CKAO, CKA1— Asynchronous Clock 0 and 1 (bidirectional, active High). When in output
mode, these pins are the transmit and receive clock

outputs from the ASCI baud rate generat@dv/ben in input mode, #se pins serve as the
external clock inputs for th&SCI baud rate generatoGKAO is multiplexed withDREQQ
andCKA1 is multiplexed withTENDO.

CKS—Serial Clock (bidirectional, active HighThis line is the clock for theSIO channel.

CLOCK—System Clock (output, active High). The output is used as a
reference clock for the MPU and the external system. The
frequency of this output is equal to one-tHt of the crystal or input clock frequency.

CTS0-CTS1—Clear to sen@® and1 (inputs, active Low). These lines are modem control
signals for the ASCI channelSTS1is
multiplexed withRXS.

DO-D7—Data Bus (bidirectional, active High, 3-stat@)-D7

constitute an 8-bit bidirectional datas, used for the transfer of

information to and fronfO and memory devices. The ddtas enters the high-impedance
state during reset and external bus acknowledge cycles.

DCDO0—Data Carrier Detect O (input, activewp A programmable modem control signal
for ASCI channel 0.

DREQO, DREQ1. DMA Request 0 and 1 (input, active La¥REQis used to request a
DMA transfer from one of the on-chip DMéhannels. The DMA channels monitor these
inputs to determinethen an external device is ready f®BAD or WRITE operation. These
inputs can be programmed to be either level or edge sePREQ@Ois multiplexed with
CKAO.

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

EXTAL—External Clock Crystal (input, active ¢ti). Crystal oscillator connections. An
external clock can be input toetZ80180 on this pin when a ctgbis not used. This input is
Schmitt-triggered.

HAL T—HALT/SLEEP (output, active Low). This outpig asserted after the CPU executes
either theHALT or SLEEPinstruction, and is waiting faither nonmaskable or maskable
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interrupt before operation resem It is also used with tiél andST signals to decode
status of the CPU machine cycle.

INTO—Maskable Interrupt Request 0 (input, activev). This signal is generated by exter-
nal I/O devices. The CPU honors these requestseand of the current instruction cycle as
long as thenMI andBUSREQ

signals are inactive. The CPU acknowledtigs interrupt request with an interrupt
acknowledge cycle. During this cycle, both the andIORQ signals become active.

INT1, INT2—Maskable Interrupt Request 1 and 2 (itgp@active Low). This signal is gener-
ated by external 1/0 devices. The CPU harthese requests aetlkend of the current
instruction cycle as long as thl, BUSREQ andINTO signals are inactive. The CPU
acknowledges these requesithvan interrupt aknowledge cycle. Unlike the acknowledg-
ment forINTO, during this cycle neither the1 or IORQ signals become active.

IORQ—I/O Request (output, active Low, 3-stat€)RQ indicates that the address bus con
tains a valid 1/0O address for an IREEAD or I/O WRITE operationlORQ is also generated,
along withM1, during the acknowledgment of tiéT0 input signal to indicate that an inter
rupt response vector can be placed onto the data bus. Thisisignalogous to the©E sig-
nal of the Z64180.

M1—Machine Cycle 1 (output, tiee Low). Together wittMREQ, M1 indicates that the cur-
rent cycle is the opcode fetch cycleamfd instruction exedion. Together withORQ, M1
indicates that the current cydétefor an interrupt acknowledgk.is also used with theALT
andST signal to decode status of the CPU maghiycle. This signal is analogous to the
signal of the Z264180.

MREQ—Memory Request (output, active Low, 3-staMREQ indicates that the address
bus holds a valid address for a memRBAD or memoryWRITE operation. This signal is
analogous to th®IE signal of Z64180.

NMI—Nonmaskable Interrupt (input, negative edge triggendd).demands a higher prior-
ity thanINT and is always recognized at the end ofratruction, regardless of the state of
the interrupt enable flip-flops. This sigrfalces CPU execution to continue at location
0066h

E—Opcode Reinitialized (outpuactive Low, 3-stateRD indicated that the CPU wants to
read data from memory or an I/O device. The addressed I/O or memory device must use this
signal to gate data onto the CPU data bus.

RFSH—Refresh (output, active Low). Together WMIREQ, RFSHindicates that the current
CPU machine cycle and the contents of the egklbus must be used for refresh of dynamic
memories. The low order 8 bits of the address BisA10) contain the refresh address.
This signal isanalogous to thBEF signal of the Z64180.

RTS0—Request to Send 0 (output, active LoAprogrammable modem control signal for
ASCI channel 0.

RXAO0, RXA1l—Receive Data 0 and 1 (input, active Highhese signals are the receive data
to the ASCI channels.

PS014004-1106 Overview
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RXS—Clocked Serial Receive Data (input, activgiji This line is the receiver data for the
CSlIO channelRXS is multiplexed with the€TS1signal for ASCI channel 1.

ST—Status (output, active Highyhis signal is used with thé1 andHALT output to
decode the status of the CPU machine cycle.

Table 3. Status Summary

ST HALT M1 Operation

0 1 0 CPU Operation (1st opcode fetch)

1 1 0 CPU Operation (2nd opcode and 3rd opcode
fetch)

1 1 1 CPU Operation (MC except for opcode fetch)

0 X 1 DMA Operation

0 0 0 HALT Mode

1 0 1 SLEEP Mode (including SYSTEM STOP
Mode)

Notes:
X = Reserved.
MC = Machine Cycle.

TENDO, TEND1—Transfer End 0 and 1 (outputs, activaav). This output is asserted active
during the most recefRITE cycle of a DMA

operation. It is used to indimthe end of the block transf@ENDO is multiplexed with
CKA1.

TEST—Test (output, not in DIP version). This pin is for test and must be left open.

TOUT—Timer Out (output, active HighYoyt is the pulse output from PRT channel 1. This
line is multiplexed withA18 of the address bus.

TXAO0, TXA1l—Transmit Data 0 and 1 (outputs, aetidigh). These signals are the transmit-
ted data from the ASCI channelgansmitted data changes aii¢gh respect to the falling
edge of the transmit clock.

TXS—Clocked Serial Transmit Data (output, aetidigh). This line is the transmitted data
from the CSIO channel.

WAIT—Wait (input, active Low)WAIT indicated to the MPU that the addressed memory or
I/O devices are not ready for a data transfer. ifigat is sampled on the falling edge of T2
(and subsequent wait states). If the input isad Low, then the aitional wait states are
inserted until th&VvAIT input is sampled high, athich time execution continues.
WR—WRITE (output, active Low, 3-state)vR indicated that the CPU data bus holds valid
data to be stored at the addressed I/O or memory location.

XTAL—Crystal (input, active High). Crystal osciltet connection. Thipin must be left
open if an external clock is used instead of a crystal. The oscillator input i3 Hotevel

PS014004-1106 Overview
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(seeDC Characteristicen page 21). Several pins areed for different conditions,

depending on the circumstance.

Multiplexed Pin Descriptions

Table 4. Multiplexed Pin Descriptions

Pin Description

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

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

CKAL1/TENDO During RESET, this pin is initialized as CKA1 pin. If CKA1D bit in ASCI
control register chl (CNTLAL) is setto 1, TENDO function is selected. If
CKALD bit is set to 0, CKAL function is selected.

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

status register chl (STAT1) is set to 1, CTS1 function is selected. If
CTSI1E bit is set to 0, RXS function is selected.

PS014004-1106
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Architecture

The 218® combines a high-performan@#U core with a variety of

system and I/O resources useful in a broadeari@pplications. The CPU core consists of
five functional blocks: clock generator, bus state controller, interrupt controller, memory
management unit (MMU), and the central processing unit (CPU). The integrated 1/0O
resources make up the remaining four funcbtocks: direct memorgccess (DMA) control
(2 channels), asynchronous serial commatiin interface (ASCI) 2 channels, programma-
ble reload timers (PRT) 2 channels, and a clock serial I/O (CSIO) channel.

Clock Generator— Generates system clock from an external crystal or clock input. The
external clock is divided by two or one andyided to both internand external devices.

Bus State Controller— This logic performs all of thetatus and bus control activity
associated with both the CPUdasome on-chip peripherals. Included are wait-state timing,
reset cycles, DRAM refresh, and DMA bus exchanges.

Interrupt Controller— This logic monitors and priorites the variety of internal and
external interrupts and traps to provide therect responses from the CPU. To maintain
compatibility with the z88 CPU, three different interrupts modes are supported.

Memory Management Unit— The MMU allows you to map thmemory used by the CPU
(logically only 64 KB) into the 1-MB addressimgnge supported ire Z80180. The orga-
nization of the MMU object ate allows maintenance coatpbility with the Z80 CPU,

while offering access to an extended memogcsp This organization is achieved by using
an effective common area-banked area scheme.

Central Processing Unit— The CPU is microcoded to provide a core that is object-code
compatible with the Z80 CPU. It also providesuperset of the Z80 instruction set, includ-
ing 8-bit multiply. The core is odified to allow many of the structions to execute in fewer
clock cycles.

DMA Controller— The DMA controller provides high spd transfers between memory and
I/O devices. Transfer operations suppowegl memory-to-memory, memory to/from 1/O,
and 1/0-to-1/O. Transfer modes supported aguest, burst, and cycle steal. DMA transfers
can access the full 1 MB address range witroakblength up to 64 KB, and can cross over
64K boundaries.

Asynchronous Serial Communication Interface (ASC)—  The ASCI logic provides two
individual full-duplex UARTSs. Each channelades a programmableud rate generator
and modem control signals. The ASflannels also support a multiprocessor
communication format as well &seak detection and generation.

Programmable Reload Timers (PRT)— This logic consists of tavseparate channels, each
containing a 16-bit counter (timer) and counbael register. The timease for the counters

is derived from the system clock (divided2y) before reaching the counter. PRT channel 1
provides an optional output &dlow for waveform generation.

PS014004-1106 Architecture



Timer Data Register

Z80180

Microprocessor Unit

WRITE (0004h) 0<t<20f
20f , 20f , 20f , 20f , 20f , 20f , 20f , 20f , 20f
RESET —
A\ 4 \ 4 '
i T
T'”,;irg?s?;? FFFFh | 0004, |0003h| 0002h| 0001h| 0000h| ooosrl ooozlwooom | OOOOhl 0003h|
1 T t

Timer Reload Rdgister WRITE (0003h)

v !

I IReIoad | iReIoad

1 1
1 1
1 1
1 1
Timer Reload L1 L
Register FFFFh | 0003h! ! !
! WRITEa lto TDE ! !
; 1 1
L] T
TDE Flag 1 \
1 1
TIF Flag

‘ L Timer Data Register READ
Timer Control Requestor READ

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

Timer Data
Reg. = 0001h

Timer Data
Reg. = 0000h

[ I N I

Tout

Figure 6. Time r Data Register

Clocked Serial I/O (CSIO). ThesIO channel provides a half-duplex serial transmitter and
receiver. This channel can be used for sinmidgr-speed data connection to another micro-
processor or microcomputdiRDR is used for botltSIO transmission and reception. The
system design must ensurattthe constraints of half-duplex operation are met. Transmit
and Receive operations cannot ocginmultaneously. For example, ifGs10 transmission is

attempted while th€SIOis receiving data, @SIO does not work.

) Note: TRDR is not buffered. Attempting to performGsIO transmit while the previous

14

transmit data is still being shifted ooauses the shift data to be immediately

PS014004-1106
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updated, corrupting € transmit operation in progress. ReadifRDR while a
transmit or receive is in progress must be avoided.

< Internal Address/Data Bus >

¢
TXS <— CSIO Transmit/Receive CB;aud R?te ¢ CKS
Data Register: enerator
RXS —| TRDR (8)
CSIO Control Register: +
CNTR (8) ¢

Y

Interrupt Request

Figure 7. CSIO Block Diagram

Operation Modes

Z80® versus 64180 Compatibility

The 280180 is descended from two different atmeprocessors, ZiLOG's original Z80 and
the Hitachi 64180. The Operating Mode

Control Register (OMCR), illustrated kigure § can be programmed to select between
certain Z80 and 64180 differences.

(070605 | —| | —{ ]

I Reserved
10C (R/W)
M1TE (W)
M1E (R/W)

Figure 8. Operating Control Register (OMCR: 1/O Address = 3Eh)

M1E (M1 Enable)— This bit controls thé11 output and is set tola
duringRESET.

WhenM1E = 1, theM1 output is asserted Low during the opcode fetch cyclaNth@
acknowledge cycle, and the first machine cycle oNkié acknowledge.
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On the Z80180, this choice makes the processor feREThinstruction one time only, and
when fetching &ETI from zero-wait-state memory uses three clock machine cycles, which
are not fully Z80-timing compatible bate compatible with the on-chip CTCs.

WhenM1E = the processor does not drivé Low during instruction fetch cycles. After
fetching aRETI instruction one time onlyyith normal timing, theorocessor goes back and
refetches the instruction using fully Z8dmpatible cycles #t include drivingvi1l Low.
Some external Z80 peripherals may require properly dedeee&tinstructionsFigure 9
illustrates theRETI sequence wheM1E = Q.

Ty T T3 Ty T T3 T T, T, Ty T Tz T T T Tz T

Achs(hd X Pc X PC+1 X PC ™ pcit X

| EDh | 4Dh | EDh | 4Dh |

Do—D7 Ve \, V4 \, V4 \, | V4 \

| 7 — T — 1 — T
ML T I I I I

. |
MREQ ':‘| |':‘| | || |7|‘| |_‘_|
RD ] [11 [ [ I R B B
| |

|

Figure 9. RETI Instruction Sequence with MIE =0

M1TE (M1 Temporary Enable)— This bit controls the temporary
assertion of th#11 signal. It is always read back as$ and is set ta duringRESET.

WhenMLE is set ta0 to accommodate certain external Z80 peripheral(s), those same
device(s) may require a pulse on M1 after prograng certain of their registers to complete
the function being programmed.

For example, when a control word is written to the B8Dto enable interrupts, no enable
actually takes place until tH#O identifies an activé1 signal. WherM1TE = 1, there is no
change in the operation of thel

signal andM1E controls its function. WheRMI1TE = 0, theM1 output is asserted during the
next opcode fetch cycle regardless of the state

programmed into thBI1E bit. This instance is only momentary (one time only) and you are
not required to preprogramido disable the function (séegure 10Q.
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WRITE into OMCR

|
|
MT :
[
| Opcode Fetch

Figure 10. M1 Temporary Enable Timing

IOC—This bit controls the timing of th®RQ andRD signals. It is set th by RESET. When
10C = 1, thelORQ andRD signals function the same as the Z6418Qre 1).

Ty Ts Tw T3

o _| L

I

il
—
= —

Figure 11. I/O READ and WRITE Cycles with I0C =1

WhenlOC = 0, the timing of théORQ andRD signals match the timing of the Z80. The
IORQ andRD signals go active as a result of the rising edge2¢feeFigure 13.

Ty T Tw T3

o 1 L L L |

J
I

Figure 12. 1/0 READ and WRITE Cycles with IOC =0

PS014004-1106 Architecture



780180
Microprocessor Unit

18

HALT and Low-Power Operating Modes— The Z80180 can operaite five modes with
respect to activity and power consumption:

®* Normal Operation
® HALT mode

® |OSTOPmMode

® SLEEPmode

® SYSTEM STOP mode

Normal Operation— The Z80180 processor is fetchingdamnning a program. All enabled
functions and portions of the device are active, anti&ig pin is High.

HALT Mode— This mode is entered by tiRALT instruction. Thereafter, the 280180
processor continually fetchestfollowing opcode but does not execute it, and drives the
HALT, ST andM1 pins all Low. The oscillator arfeHI pin remain active, interrupts and bus
granting to external masters, and DRANYesh can occur and all on-chip I/O devices
continue to operate inodling the DMA channels.

The 7280180 leaveldALT mode in response to a Low BESET on to an interrupt from an
enabled on-chip source, an external request\dh or an enabled external requestono,
INT1, orINT2. In case of an interrupt, the retaddress is the instruction following the
HALT instruction; at that point the pragn can either branch back to &L T instruction

to wait for another interrupgr can examine the new state of the system/application and
respond appropriately.

HALT Opcode Fetch Cycl HALT Mod Intﬁrrup} dge Cycl
pcode Fetc ycti | ode | IAc nowledge Cycle
Tz T3 LE Tz T3 LE T,
¢ - 1 1 1 L1 LI L
INT;, NMI \ /
Ao HALT Opcode Address X HALT Opcode Address + 1

HALT \ /
w_ /N / \
= /T e
T\ A

Figure 13. HALT Timing
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SLEEP Mode— EnterSLEEPmMode by keeping th©STOPbit (ICR5) bits 3 andé of the

CPU Control RegistelQCR3 CCRo all zero and executing tl8EEPinstruction. The
oscillator and®HI output continue operating, but are blocked from the CPU core and DMA
channels to reduce power consumptibRAM refresh stops but interrupts and

granting to external master can occur. Excepmime bus is granted to an external master,
A19-0and all control signals excelgALT are maintained HighHALT is Low. I/O opera-

tions continue as before tB&EEPinstruction, excedor the DMA channels.

The Z80180 leaveSLEEPmMode in response to a Low BESET an
interrupt request from an on-chspurce, an external requestN¥I, or an external request
ONINTO, INT1, OrINT2.

If an interrupt source is individually disabled, it cannot bring the 280180 @it&HP

mode. If an interrupt sourceiigdividually erabled, and th&EF bit is 1 so that interrupts are
globally enabled (by aBl instruction), the highest priority active interrupt occurs, with the
return address being the instruction aftershEEPinstruction. If an interrupt source is indi-
vidually enabled, but theeF bit is 0 so that interrupts are globally disabled (kylanstruc-
tion), the Z80180 leaves EEPmode by simply executingétfollowing instruction(s).

This provides a technique feynchronization with high- ggd external events without
incurring the latency imposed lay interrupt response sequereigure 14displays the
timing for exitingSLEEPmMode due to an interrupt request.

} Note: The Z80180 takes about 1.5 clocks to restart.

SLEEP 2nd Opcode Opcode Fetch or Interrupt
Fetch Cycle } | | SLEEP Mode ) | ! Acknowledge Cycle
T2 T3 T T, Ts Ts T T, T3
¢ 7 = 7> 7 L1 L1 L
INT;, NMIT \ /
Aghag SLEEP 2nd Opcode Address X FFFFFh X
HALT \

M1 / \

Figure 14. SLEEP Timing

IOSTOP Mode—I0OSTOPmMode is entered by setting ti@STOPDbit of the I/O Control
Register ICR) to 1. In this case, on-chip I/QAECI, CSIO, PRT) stops operating. However,
the CPU continues to operate. Recovery ffoi®TOPmode is by resetting tHOSTOPDit
in ICR to0.

SYSTEM STOP Mode—SYSTEM STOPmode is the combination SLEEPandIOSTOP
modesSYSTEM STOPmode is entered by setting #@STOPbit in ICR to 1 followed by
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execution of the&LEEPinstruction. In this mode, orhip 1/0 and CPU stop operating,
reducing power consumption, but tREl output continues to operate. Recovery fi®vs-
TEM STOPmode is the same as recovery frebEEPmMode except that internal 1/O sources
(disabled byOSTOP cannot generateracovery interrupt.

Standard Test Conditions

The DC Characteristics section applte the following standard test
conditions, unless otherwise notédl. voltages are referenced to
GND (0 V). Positive current flowin to the referenced pin.

All AC parameters assume a load capacitance of 100 pF. Add 10 ns delay for each 50 pF
increase in load up to a maximum of 200 pFthe data bus and 100 pF for the address and
control lines. AC timing measurements egéerenced to 1.5 volts (except foLOCK,

which is referenced to the 10% and 90% [g)inThe Ordering Information section lists
temperature ranges and product numbers. Package drawings are in the

Package Information section (déigure 15.

+5V

2.1k

From Output
Under Test

250

100 pF
p :I: "

Figure 15. AC Load Capacitance Parameters

Absolute Maximum Ratings

Permanent LS| damage occursifiximum ratings listed imable 5are exceeded.

Table 5. Absolute Maximum Ratings

ltem Symbol Value Unit
Supply Voltage Vee -0.3~+7.0 \%
Input Voltage VN -0.3~Vcc+03 V
Operating Temperature Topr 0~70 T
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Table 5. Absolute Maximum Ratings(continued)

ltem Symbol Value Unit
Extended Temperature Text —40~ 85 T
Storage Temperature Tstg -55 ~ +150 T

} Note: Normal operation must be under remobended operating conditions. If these
conditions are exceededaiffects reliability of LSI.

DC Characteristics
Table 6lists the DC characteristics of Z80180PU.

Table 6. DC Characteristics

Symbol Item Condition Min Typ Max Unit

Vb1 Input H Voltage Ve -0.6 — Vee \Y
RESET, EXTAL, NMI +0.3

ViH2 Input H Voltage Except 2.0 - Vee \
RESET, EXTAL, NMI +0.3

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

VL2 Input L Voltage Except -0.3 - 0.8 \
RESET, EXTAL, NMI

VoH Outputs H Voltage All 1oy =—-200 pA 2.4 - - \%
outputs loy=—-20pA  Vee-12 - -

VoL Outputs L Voltage All g =-2.2mA - - 0.45 \Y
outputs

he Input Leakage Current V=05~V - - 1.0 HA
All Inputs Except XTAL, -0.5
EXTAL

T Three State Leakage  V|y=0.5~Vce — - 1.0 MA
Current -0.5

lcex Power Dissipation* F =6 MHz - 15 40 mA
(Normal Operation) F =8 MHz - 20 50

F =10 MHz** - 25 60
Power Dissipation* F =6 MHz - 3.8 125
(SYSTEM STOP mode) F =8 MHz - 5 15
F =10 MHz** - 6.3 175
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Table 6. DC Characteristics (continued)

Z80180

Microprocessor Unit

Symbol Item Condition Min Typ Max Unit
Cp Pin Capacitance VINVin =0V, = — - 12 pF
1 MHz Tp = 25°
C

Note: *Vigmin = Vec —1.0 V, V| max = 0.8 V (all output terminals are at no load); Vcc = 5.0 V.
*Vec =5V +10%, Vgg = 0V over specified temperature range, unless otherwise noted

AC Characteristics

Table 7 Table 8§ andTable 9provide AC characteristics for the
Z80180-6, Z80180-8, and Z80180-10, respectively.

Vee=5V + 10%,

Vgs=0V, TA-0°Cto +70 °C, unless otherwise noted.

Table 7. Z80180-6 AC Characteristics

Z80180-6
No Symbol Item Min  Max Unit
1 teye Clock Cycle Time 162 2000 ns
2 tcyw  Clock H Pulse Width 65 - ns
3 toLw Clock L Pulse Width 65 - ns
4 ter Clock Fall Time - 15 ns
5 ter Clock Rise Time - 15 ns
6 tAD JRise to Address Valid Delay - 90 ns
7 tas Address Valid to MREQ Fall or IORQ Fall) 30 - ns
8 tyepr 9 Fall to MREQ Fall Delay - 60 ns
9 tgpp1 @D FalltoRDFallDelay 10C=1 - 60 ns
@ Rise to RD Rise Delay 10C=0 - 65
10 tyip1 9 Rise to M1 Fall Delay - 80 ns
11 tay Address Hold Time from 35 - ns
(MREQ, IOREQ, RD, WR)
12 tyep2 9@ Fallto MREQ Rise Delay - 60 ns
13 tgpp2 9 Fallto RD Rise Delay - 60 ns
14 tyip2 9 Rise to M1 Rise Delay - 80 ns
15 tprs Data Read Set-up Time 40 - ns
16  tprH Data Read Hold Time 0 - ns
17 tgrpy @ Fall to ST Fall Delay - 90 ns
18 tgrpz @ Fallto ST Rise Delay - 90 ns
19  tws WAIT Set-up Time to @ Fall 40 - ns
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Table 7. Z80180-6 AC Characteristics (continued)

Z80180

Microprocessor Unit

Z80180-6

No Symbol Item Min  Max Unit
20 tywy WAIT Hold Time from & Fall 40 - ns
21 typz 9 Rise to Data Float Delay - 95 ns
22 twrpi 9 Rise to WR Fall Delay - 65 ns
23 typp @ Fall to WRITE Data Delay Time - 90 ns
24  typs WRITE Data Set-up Time to WR Fall 40 - ns
25 twrp2 9 Fallto WRRise Delay - 80 ns
26 tywrp WR Pulse Width 170 - ns
26a WR Pulse Width (I/O WRITE Cycle) 332 - ns
27 twpn WRITE Data Hold Time from (WR Rise) 40 -

28 top1 D FalltoIORQFall Delay 10C=1 - 60 ns

@ Rise to IORQFall Delay 10C=1 — 65

29 topz 9 Fallto IORQ Rise Delay - 60 ns
30 top3z M1 Fallto IORQFall Delay 340 - ns
31  tnTs  INT Set-up Time to @ Fall 40 - ns
32 tnTs  INT Hold Time from @ Fall 40 - ns
33 tNM|W NMI Pulse Width 120 - ns
34 tgrs BUSREQSet-up Time to @ Fall 40 - ns
35 tgrH BUSREQHold Time from & Fall 40 - ns
36 tgapy @ Rise to BUSACK Fall Delay - 95 ns
37 tgapz 9 Fall to BUSACK Rise Delay - 90 ns
38 tgzp @ Rise to Bus Floating Delay Time - 125 ns
39 tyewn MREQ Pulse Width (High) 110 - ns
40 typwL MREQ Pulse Width (Low) 125 - ns
41 trrp1 9 Rise to RFSHFall Delay - 90 ns
42 trpp2 9 Rise to RFSHRise Delay - 90 ns
43 tyap1 9 Rise to HALT Fall Delay - 90 ns
44  tyap2 9 Rise to HALT Rise Delay - 90 ns
45 tpros /DREQI Set-up Time to @ Rise 40 - ns
46 tpron /DREQIHold Time from & Rise 40 - ns
47 tygpp @ Fall to TEND:I Fall Delay - 70 ns
48 tygpz @ Fall to TENDI Rise Delay - 70 ns
49  tgpp @ Rise to E Rise Delay - 95 ns
50 tgpo @ Fall or Rise to E Fall Delay - 95 ns
51 PwgH E Pulse Width (High) % - ns
52 PwgL E Pulse Width (Low) 180 - ns
53  tg, Enable Rise Time - 20 ns
54  tg¢ Enable Fall Time - 20 ns
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Table 7. Z80180-6 AC Characteristics (continued)

Z80180

Microprocessor Unit

Z80180-6
No Symbol Item Min  Max Unit
55 trop @ Fall to Timer Output Delay - 300 ns
56 tgtp;  CSIO Transmit Data Delay Time (Internal Clock - 200 ns
Operation)
57 tgtpe CSIO Transmit Data Delay Time (External Clock - 7.5tcyc ns
Operation) +300
58 tgrg)  CSIO Receive Data Set-up Time (Internal Clock 1 - tcyc
Operation)
59 tgry  CSIO Receive Data Hold Time (Internal Clock 1 - tcyc
Operation)
60 tsrsg CSIO Receive Data Set-up Time (External Clock 1 - tcyc
Operation)
61 tgrye CSIO Receive Data Hold Time (External Clock 1 - tcyc
Operation)
62 tres RESET Set-up Time to @ Fall 120 - ns
63 trey RESET Hold Time from @ Fall 80 - ns
64 togc  Oscillator Stabilization Time - 20 ns
65 tgxr External Clock Rise Time (EXTAL) - 25 ns
66 texs External Clock Fall Time (EXTAL) - 25 ns
67 try RESET Rise Time - 50 ns
68 Ry RESET Fall Time - 50 ns
69 Input Rise Time (except EXTAL, RESET) - 100 ns
70t Input Fall Time (except EXTAL, RESET) - 100 ns
Table 8. Z80180-8 AC Characteristics
Z80180-8
No Symbol Item Min  Max  Unit
1 teye Clock Cycle Time 125 2000 ns
2 tchw  Clock H Pulse Width 50 - ns
3 tcLw Clock L Pulse Width 50 - ns
4 ter Clock Fall Time - 15 ns
5 ter Clock Rise Time - 15 ns
6 taAD JRise to Address Valid Delay - 80 ns
7 tas Address Valid to MREQ Fall or IORQ Fall) 20 - ns
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Table 8. Z80180-8 AC Characteristics (continued)

780180
Microprocessor Unit

Z80180-8

No Symbol Item Min  Max  Unit
8 tyvepy 9 Fallto MREQ Fall Delay - 50 ns
9 tgpp1 D FalltoRDFallDelay 10C=1 - 50 ns

@ Rise to RD Rise Delay 10C=0 - 60
10 ty1p1 DRiseto M1 Fall Delay - 70 ns
11 tay Address Hold Time from 20 - ns

(MREQ, IOREQ RD, WR)
12 tyepe DFallto MREQ Rise Delay - 50 ns
13 tgpp2 @ Fall to RD Rise Delay - 50 ns
14  tyip2 9 Rise to M1 Rise Delay - 70*  ns
15 tprs Data Read Set-up Time 30 - ns
16 tprH Data Read Hold Time 0 - ns
17 tgpy 9 Fallto ST Fall Delay - 70 ns
18 tgTpy, @ Fallto ST Rise Delay - 70 ns
19  tws WAIT Set-up Time to @ Fall 40 - ns
20 tywy WAIT Hold Time from @ Fall 40 - ns
21 typz D Rise to Data Float Delay - 70 ns
22 twrpi 9 Rise to WR Fall Delay - 60 ns
23 twpp @ Fallto WRITE Data Delay Time - 80 ns
24 twps WRITE Data Set-up Time to WR Fall 20 - ns
25 twrp2 9 Fallto WR Rise Delay - 60 ns
26 twrp  WR Pulse Width 130 - ns
26a WR Pulse Width (/O WRITE Cycle) 255 - ns
27 twpH WRITE Data Hold Time from (WR Rise) 15 -
28 top1 9D Fallto IORQFallDelay 10C=1 - 50 ns

@ Rise to IORQFall Delay 10C=1 - 60
29 topz 9 Fallto IORQRise Delay - 50 ns
30 topsz M1 Fallto IORQ Fall Delay 250 - ns
31 tnTs  INT Set-up Time to @ Fall 40 - ns
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Table 8. Z80180-8 AC Characteristics (continued)

780180
Microprocessor Unit

Z80180-8
No Symbol Item Min  Max  Unit
32 tnT1s  INT Hold Time from @ Fall 40 - ns
33  tywiw  NMI Pulse Width 100 - ns
34 tgrg BUSREQSet-up Time to @ Fall 40 - ns
35 tgry  BUSREQHOold Time from @ Fall 40 ns
36 tgapr @ Rise to BUSACK Fall Delay - 70 ns
37 tgapz @ Fall to BUSACK Rise Delay - 70 ns
38 tgzp @ Rise to Bus Floating Delay Time - 90 ns
39 tyewn MREQ Pulse Width (High) 90 - ns
40 tyewL MREQ Pulse Width (Low) 100 - ns
41 tgppy @ Rise to RFSHFall Delay - 80 ns
42 tgpp2 @ Rise to RFSHRise Delay - 80 ns
43  tyap1 @ Rise to HALT Fall Delay - 80 ns
44  tyap2 @ Rise to HALT Rise Delay - 80 ns
45 tprgs /DREQI Set-up Time to @ Rise 40 - ns
46 tpron /DREQI Hold Time from & Rise 40 - ns
47 trgpp @ Fall to TENDI Fall Delay - 60 ns
48 trgpp @ Fall to TENDI Rise Delay - 60 ns
49  tepy @ Rise to E Rise Delay - 70 ns
50 tgpo @ Fall or Rise to E Fall Delay - 70 ns
51 Pwgy E Pulse Width (High) 65 - ns
52 PwgL E Pulse Width (Low) 130 - ns
53  tg Enable Rise Time - 20 ns
54  tgg Enable Fall Time - 20 ns
55  trop @ Fall to Timer Output Delay - 200 ns
56 tgtp;  CSIO Transmit Data Delay Time (Internal Clock - 200 ns
Operation)
57 tgtpe CSIO Transmit Data Delay Time (External Clock — — 7.5tcy ns
Operation) c
+200
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Table 8. Z80180-8 AC Characteristics (continued)

780180
Microprocessor Unit

Z80180-8
No Symbol Item Min  Max  Unit
58 tgrg)  CSIO Receive Data Set-up Time (Internal Clock 1 - tcyc
Operation)
59 tgrHy1  CSIO Receive Data Hold Time (Internal Clock 1 - tcyc
Operation)
60 tgrsg CSIO Receive Data Set-up Time (External Clock 1 - tcyc
Operation)
61 tgsrye CSIO Receive Data Hold Time (External Clock 1 - tcyc
Operation)
62 trgs RESET Set-up Time to @ Fall 100 - ns
63 trey RESET Hold Time from @ Fall 70 - ns
64 togc  Oscillator Stabilization Time - 20 ns
65 tgxy External Clock Rise Time (EXTAL) - 25 ns
66 texs External Clock Fall Time (EXTAL) - 25 ns
67 try RESET Rise Time - 50 ns
68 try RESET Fall Time - 50 ns
69 Input Rise Time (except EXTAL, ﬁ) - 100 ns
70 4 Input Fall Time (except EXTAL, ﬁ) - 100 ns
Table 9. Z80180-10 AC Characteristics
Z80180-10
No Symbol Item Min  Max  Unit
1 teye Clock Cycle Time 100 2000 ns
2 tchw  Clock H Pulse Width 40 - ns
3 toLw Clock L Pulse Width 40 - ns
4 ter Clock Fall Time - 10 ns
5 ter Clock Rise Time - 10 ns
6 taAD JRise to Address Valid Delay - 70 ns
7 tas Address Valid to MREQ Fall or IORQ Fall) 10 - ns
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Table 9. Z80180-10 AC Characteristics (continued)

Z80180

Microprocessor Unit

Z80180-10

No Symbol Item Min  Max  Unit
8 tyvepy 9 Fallto MREQ Fall Delay - 50 ns
9 tgpp1 D FalltoRDFallDelay 10C=1 - 50 ns

@ Rise to RD Rise Delay 10C=0 - 55
10 ty1p1 DRiseto M1 Fall Delay - 60 ns
11 tay Address Hold Time from 10 - ns

(MREQ, IOREQ RD, WR)
12 tyepe DFallto MREQ Rise Delay - 50 ns
13 tgpp2 @ Fall to RD Rise Delay - 50 ns
14  tyip2 9 Rise to M1 Rise Delay - 60 ns
15 tprs Data Read Set-up Time 25 - ns
16 tprH Data Read Hold Time 0 - ns
17 tgpy 9 Fallto ST Fall Delay - 60 ns
18 tgTpy, @ Fallto ST Rise Delay - 60 ns
19  tws WAIT Set-up Time to @ Fall 30 - ns
20 tywy WAIT Hold Time from @ Fall 30 - ns
21 typz D Rise to Data Float Delay - 60 ns
22 twrpi 9 Rise to WR Fall Delay - 50 ns
23 twpp @ Fallto WRITE Data Delay Time - 60 ns
24 twps WRITE Data Set-up Time to WR Fall 15 - ns
25 twrp2 9 Fallto WR Rise Delay - 50 ns
26 twrp  WR Pulse Width 110 - ns
26a WR Pulse Width (/O WRITE Cycle) 210 - ns
27 twpH WRITE Data Hold Time from (WR Rise) 10 -
28 top1 9D Fallto IORQFallDelay 10C=1 - 50 ns

@ Rise to IORQFall Delay 10C=1 - 55
29 topz 9 Fallto IORQRise Delay - 50 ns
30 topsz M1 Fallto IORQ Fall Delay 200 - ns
31 tnTs  INT Set-up Time to @ Fall 30 - ns
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Table 9. Z80180-10 AC Characteristics (continued)

780180
Microprocessor Unit

Z80180-10
No Symbol Item Min  Max  Unit
32 tnT1s  INT Hold Time from @ Fall 30 - ns
33  tywiw  NMI Pulse Width 80 - ns
34 tgrg BUSREQSet-up Time to @ Fall 30 - ns
35 tgry BUSREQHOold Time from @ Fall 30 ns
36 tgap1 @ Rise to BUSACK Fall Delay - 60 ns
37 tgapz @ Fall to BUSACK Rise Delay - 60 ns
38 tgzp @ Rise to Bus Floating Delay Time - 80 ns
39 tyewn MREQ Pulse Width (High) 70 - ns
40  tyeEwL MREQ Pulse Width (Low) 80 - ns
41 tgppy @ Rise to RFSHFall Delay - 60 ns
42 tgrp2 @ Rise to RFSHRise Delay - 60 ns
43 tyap1 @ Rise to HALT Fall Delay - 50 ns
44  tyap2 @ Rise to HALT Rise Delay - 50 ns
45 tprgs /DREQI Set-up Time to @ Rise 30 - ns
46 tpron /DREQI Hold Time from & Rise 30 - ns
47 trgpp @ Fall to TENDI Fall Delay - 50 ns
48 trgpp @ Fall to TENDI Rise Delay - 50 ns
49  tepy @ Rise to E Rise Delay - 60 ns
50 tgpo @ Fall or Rise to E Fall Delay - 60 ns
51 Pwgy E Pulse Width (High) 55 - ns
52 PwgL E Pulse Width (Low) 110 - ns
53  tg Enable Rise Time - 20 ns
54  tgg Enable Fall Time - 20 ns
55  trop @ Fall to Timer Output Delay - 150 ns
56 tgtp;  CSIO Transmit Data Delay Time (Internal Clock - 150 ns
Operation)
57 tgtpe CSIO Transmit Data Delay Time (External Clock — — 7.5tcy ns
Operation) c
+150
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Table 9. Z80180-10 AC Characteristics (continued)

Z80180

Microprocessor Unit

Z80180-10
No Symbol Item Min  Max  Unit
58 tgrg)  CSIO Receive Data Set-up Time (Internal Clock 1 - tcyc
Operation)
59 tgrH1  CSIO Receive Data Hold Time (Internal Clock 1 - tcyc
Operation)
60 tgrsg CSIO Receive Data Set-up Time (External Clock 1 - tcyc
Operation)
61 tgsrye CSIO Receive Data Hold Time (External Clock 1 - tcyc
Operation)
62 trgs RESET Set-up Time to & Fall 80 - ns
63 trey RESET Hold Time from @ Fall 50 - ns
64 togc  Oscillator Stabilization Time - TBD ns
65 tgxy External Clock Rise Time (EXTAL) - 25 ns
66 texs External Clock Fall Time (EXTAL) - 25 ns
67 try RESET Rise Time - 50 ns
68 try RESET Fall Time - 50 ns
69 Input Rise Time (except EXTAL, ﬁ) - 100 ns
70 4 Input Fall Time (except EXTAL, ﬁ) - 100 ns

Timing Diagrams

Z80180 Timing signals are displayedFigure 16throughFigure 27
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Figure 16. CPU Timing (Opcode Fetch, /O WRITE, and I/O READ Cycles)
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Figure 17. CPU Timing ( INTO Acknowledge Cycle, Refresh Cycle)
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1/0 READ Cycle I/0 WRITE Cycle
Ty Tz Tw T3 Ty Tz Tw T3
ADDRESS X X
> 28 > 29 » |=28 » |=29
IROQ —— —

. » =9 > |=13

RD ‘{ jk—

WR

PS014004-1106
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I/O READ Cycle
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CPU Timing (|oc=0)%

Figure 18. CPU Timing (IOC = 0) (/O READ Cycle, /O WRITE Cycle)

Architecture

33



CPU or DMA READ/WRITE Cycle (Only DMA WRITE Cycle for TENDi

780180
Microprocessor Unit

34

Ty

“J \_/l -t_zzl_\ ‘*1\ / \

DREQI

(at level sense)

DREQi -
(at level sense)

a7

TENDI

ST

Notes:
1. tpros and tpHgn are specified for the rising edge of clock followed by T3.
2. prosand pygn are specified for the rising edge of clock.
3. DMA cycle starts.
4. CPU cycle starts.

Figure 19. DMA Control Signals
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‘4—49 . > |= 50
I(EMemory READ/WRITE) / \_
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—l I;E) 50
_ 1t \
(/0 WRITE) i ~15 > %16
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Figure 20. E Clock Timing (Mem ory R/W Cycle, /O R/W Cycle)
PH1g

E »| |50
BUS RELEASE mode
SLEEP mode
SYSTEM STOP mode
[

a
o

N

o
IS

E
Example ‘ 50
1/0 READ I T -

— Opcode Fetch

53 - 54

Figure 22. E Clock Timing (P g and Pygny Minimum Timing)
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Figure 23. Timer Output Timing

SLEEP Instruction fetch Next Opcode fetch
_— —
T3 T T, Ts Ts T
- =y I
]
31 32
N —| -
INTi l
NMI ) /
33
|—
s
X X
1,
it
MREQ, M1 ! / 43
RD - 44
HALT o

Figure 24. SLEEP Execution Cycle
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csio cLock — —/—\K—/—L
56 56
(| [
Transmit data r
(Internal Clock) X x
57 57
Transmit data
(External Clock) X X
Uteye teye
58 59 58 59
Receive data
(ema oo [/ VI WL/
L5ty | 165tyc 500 | 165ty
. r b f
Receive data | 1 |
(External Clock) \
60 61 60 61
<> - - -

Figure 25. CSIO Re ceive/Transmit Timing

655 |- < 66 70> |- »| |69
EXTALV,; /I ViHt Vi v, ,

Input Rise Exter-
Time and nal

Figure 26. Rise Time and Fall Times

ASCI Register Description

The following sections explainéhvarious functions of the ASCI
registers.

Figure 27displays the ASCI block diagram.
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Internal Address/Data Bus

A Interrupt Request A
Y A
ASCI Transmit Data Register ASCI Transmit Data Register
Ch 0: TDRO Ch 1: TDR1
TXA) <] Asci Transmit Shift Register* ASCI Transmit Shift Register* B TXA
Ch 0: TSRO Ch 1: TSR1
ASCI Receive Data FIFO ASCI Receive Data FIFO
Ch 0: RDRO e > i1 RDRL
RXA, ] ASCI Receive Shift Register* ASCI Receive Shift Register* - RxA
Ch 0: RSRO (8) Ch 1: RSR1 (8)
ASCI Control Register A ] ASCI Control Register A
_ ! AsCl [y !
RTS, <] ChO: CNTLAO (8 Comrol Ch 1: CNTLAL1 (8
ASCI Control Register B ASCI Control Register B
TTs, g Ch 0: CNTBO (8) Ch 1: CNTB1 (8) - CTS,;
ASCI Status FIFO ASCI Status FIFO
Ccho Ch1l
DCDg | Asci status Register ASCI Status Register
Ch 0: STATO (8) Ch 1: STAT1 (8)
v Note: *Not Program
Accessible.
CKAy- Baud Rate
Generator 0 - ¢
CKA - Baud Rate
Generator 1

Figure 27. ASCI Block Diagram

ASCI Registers

ASCI Transmit Shift Register 0 (TSRO, TSR1)— When the ASCI Transmit Shift
Register TSR) receives data from the ASCI Transmit Data Regigterj, the data is
shifted out to th@xA pin. When transmission is compléf¢he next byte (if available) is
automatically loaded fromDR into TSR and the next transmission starts. If no data is
available for transmissiomSRIDLES by outputting a continuous High level. This
register is not program accessible.

ASCI Transmit Data Register 0,1 (TDRO, TDR1)— 1/O

address 96h, 07h Data written to the ASCI Transmit Data Register is

transferred to th&SR as soon asSRis empty. Data can be written whit€R s shifting out
the previous byte alata. The ASCI transmitter is double buffered.

PS014004-1106 Architecture
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Data can be written into and read from the ASansmit Data Register. If data is read from
the ASCI Transmit Data Registéne ASCI data transmit ogaion is not affected by this
READ operation.

ASCI Receive Shift Register 0,1 (RSR0, RSR1)— This register receives data shifted in on
theRxA pin. When full, data is automatically tisferred to the ASCI Receive Data Register
(RDR) if it is empty. IfRSRis not empty when the next incamgi data byte is shifted in, an
overrun error occurg his register is not program accessible.

ASCI Receive Data FIFO 0,1 (RDRO, RDR1)— I/O Address =08h, 09h The ASCI Receive
Data Register is READ-ONLY register. When a complete incoming data byte is assembled
in RSR it is automatically transferred to theHaracter Receive Data First-In First-Out
(FIFO) memory. The oldest character in the FIF@ny) can be read from the Receive Data
Register RDR). The next incoming data byte can be shifted R&®while the FIFO is full.

The ASCI receiver is well buffered.

ASCI Transmit Data Registers

PS014004-1106

Register address@shand07h hold the ASCI transmit data for channel 0 and channel 1,
respectively.

Channel 0

Mnemonics TDRO (Address 06h)

ASCI Transmit Channel O

Figure 28. ASCI Register Channel 0
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Channel 1

Mnemonics TDR1 (Address (07h)

|— ASCI Transmit Channel 1

Figure 29. ASCI Register Channel 1

ASCI Receive Registers

Register address@sh and09dh hold the ASCI receive dafar channel 0 and channel 1,
respectively.

Channel 0

Mnemonics TSRO (Address (08h)

ASCI Receive Data

Figure 30. ASCI Receive Register Channel 0
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Channel 1

Mnemonics TSR1 (Address (09h)

ASCI Receive Data

Figure 31. ASCI Receive Register Channel 1R

ASCI Channel Control Register A

ASCI Control Register A 0 (CNTLAO: /O Address = 00h)

780180
Microprocessor Unit

Bit 7 6 5 4 3 2 1 0
N 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 (CNTLAL: /O Address = 01h)

Bit 7 6 5 4 3 2 1 0
MPE RE TE — EAESR/ MOD2 MOD1 | MODO
R/W R/W R/W R/W R/W R/W R/W R/W

Figure 32. ASCI Channe | Control Register A

MPE: Multi-Processor Mode Enable (bit 7)— The ASCI features a
multiprocessor communication mode thtlizes an extra data bit for selective

communication when a numbef processors share a commserial bus. Multiprocessor
data format is selected when t1e bit in CNTLB is set tal. If multiprocessor mode is not
selectedNIP bit in CNTLB = 0), MPE exhibits no effect. If multippcessor mode is selected,

MPE enables or disables the keaup feature as follows.

If MBE is set tal, only received bytes in which th&PB (multiprocessor bit) = can affect

theRDRFand error flags. Effectively, other bytes (witl*B = 0) are ignored by thaScCl. If

PS014004-1106
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MPE is reset td, all bytes, regardless of the state of B data bit, affect thREDR and
error flags MPE is cleared t® duringRESET

RE: Receiver Enable (bit 6)— WhenRE is set tal, the ASCI transmitter is enabled. When
TE is reset t®, the transmitter is disables and aransmit operation in progress is
interrupted. However, tHEDRE flag is not reset and the previous contentBORE are held.
TE is cleared t@ in IOSTOPmMode duringRESET

TE: Transmitter Enable (bit 5)— WhenTE is set tol, the ASCI receiver is enabled. When
TE is reset t®, the transmitter is disabled and drgnsmit operation in progress is
interrupted. However, tHEDRE flag is not reset and the previous contenteDRRE are held.
TE is cleared t®@ in IOSTOPmMode duringRESET

RTSO: Request to Send Channel 0 (bit 4 in CNTLAO only)— If bit 4 of the System
Configuration Register i8, theRTSOTxS pin features th&TS0function.RTSOallows the
ASCI to control START/STOR another communication devices transmission (for example,
by connecting to that device®TS input). RTS0is essentially a bit output port, having no
side effects on other ASCI registers or flags.4Bit CNTLAL is not used.

MPBR/EFR: Multiprocessor Bit Rece ive/Error Flag Reset (bit 3)— When multiprocessor
mode is enabled/P in CNTLB = 1), MPBR, when read, contains the value of thieB bit for
the most recent receive operation. When writted) tbeEFR function is selected to reset all
error flags OVRN, FE, PEandBRK in theASEXT register) td. MPBR/EFRis undefined
duringRESET

MOD?2, 1, 0: ASCI Data Format Mode 2, 1, 0 (bits 2-0)— These bits program the ASCI
data format as listed ifable 10

Table 10. ASCI Data Formats Mode 2, 1, 0

Bit Description
MOD2=0  0—7 bit data
MOD2 =1 18 bit data
MOD1 =0 0—No parity
MOD1 =1 1—Parity enabled
MODO0O =0 0—1 stop bit
MODO =1 12 stop bits

The data formats availabla&ed on all combinations BfOD2, MOD1, andMODO are
indicated inTable 11
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Table 11. Data Formats

MOD2 MOD1 MODO Data Format

0 0 Start + 7 bit data + 1 stop

Start + 7 bit data + 2 stop

Start + 7 bit data + parity + 1 stop
Start + 7 bit data + parity + 2 stop
Start + 8 bit data + 1 stop

Start + 8 bit data + 2 stop

Start + 8 bit data + parity + 1 stop
Start + 8 bit data + parity + 2 stop

Rlr|r|r|lolo|lo|lo
Rlk| ook ko
Rlo|lr|lolkrlolk

ASCI Channel Control Register B

Bit

PS014004-1106

ASCI Control Register B (CNTLBO: I/0O Address = 02h)
ASCI Control Register B (CNTLB1: I/O Address = 03h)

7 6 5 4 3 2 1 0
CTY
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 33. ASCI Channe | Control Register B

MPBT: Multiprocessor Bi t Transmit (bit 7)— When multiprocessor comunication format
is selectedNIP bit = 1), MPBT is used to specify thdPB data bit for transmission. MPBT
=1, thenMPB = lis transmitted. IMPBT = Q thenMPB = 0is transmittedMPBT state is
undefined during and aftRESET

MP: Multiprocessor Mode (bit 6)— WhenMP is set tal, the data format is configured for
multiprocessor mode based on th@D2 (number of data bits) andODO (number of stop
bits) bits INCNTLA. The format is as follows.

Start bit + 7 or 8 data bits + MPB bit + 1 or 2 stop bits
Multiprocessor §iP=1) format does not feature any provision for parity.

If MP = Q the data format is based RI©ODO, MOD1, MOD2, and may include parity. ThéP
bit is cleared t@ duringRESET

CTS/PS: Clear to Send/Prescale (bit 5)— If bit 5 of the System Configuration Register
is 0, theCTSQRxS pin features theTS0function, and the state of the pin can be read if bit
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of CNTLBO in a real-time, positive-logic fashioRIGH = 1, LOW = 0). If bit5 in the System
Configuration Register i8to auto-enabl€TSQ and the pin is negated (High), thBRE bit
is inhibited (forced t®). Bit 5 of CNTLB1 reads back &%

If the SS2—0bits in this register are natl, and theBRG mode bit in theASEXT register i<,
then writing to this bit sets the prescale (PS) control. Under thesenstances, @indi-
cates a divide-by-10 prescale function, whileiadicates divide-by-30. The bit resetto

PEO: Parity Even Odd (bit 4)— PEOselects oven or odd pari§EOdoes not affect the
enabling/disabling of parityMOD1 bit of CNTLA). If PEOis cleared t®, even parity is
selected. IPEOQIs set tal, odd parity is selecte®@EQis cleared t® duringRESET

DR: Divide Ratio (bit 3)— If the X1 bit in theASEXT register i9, this bit specifies the
divider used to obtain baud rate from the data sampling cloDR i$ reset t®, divide- by-
16 is used, while iDR is set tal, divide-by-64 is use®R is cleared t®@ duringRESET

SS2,1,0: Source/Speed Select 2,1,0 (bits 2-0)— If these bits aré11, as they are after
RESET, theCKA pin is used as a clock input, and is divided by 1, 16, or 64 depending on the
DR bit and thex1 bit in theASEXT register.

If these bits are ndtll and theBRG mode bit iSASEXT is 0, these bits specify a power-of-
two divider for thePHI clock as indicated iable 12

Setting or leaving these bits Bkl makes sense for a channel only wheck# pin is
selected for th€KA function.CKAO/CKS features th€KAO function when bit of the
System Configuration RegisterdsDCDU/CKA1 features th&€KA1 function when bib of
the Interrupt Edge registeris

Table 12. Divide Ratio

SS2 SS1 SS0 Divide Ratio

0 0 0 +1

0 0 1 +2

0 1 0 +4

0 1 1 +8

1 0 0 +16

1 0 1 +32

1 1 0 +64

1 1 1 External Clock
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ASCI Status Register 0, 1 (STATO, 1)

Each channel status register allows intertiogeof ASCI communication, error and modem
control signal status, and enalgliar disabling of ASCI interrupts.

ASCI Status Register 0 (STATO: I/0O Address = 04h)

Bit 7 6 5 4 3 2 1 0
RDRF | OVRN PE FE RE DCDy | TDRE TIE
R R R R RW R R RW

ASCI Status Register (STAT1: I/O Address = 05h)

Bit 7 6 5 4 3 2 1 0
RDRF | OVRN PE FE RE _ TDRE TIE
R R R R RW R RIW

Figure 34. ASCI Status Registers

RDRF: Receive Data Register Full (bit 7)— RDRFis set tal when an incoming data
byte is loaded into an empRxFIFO.

} Note: If a framing or parity error occur®DRF is still set and theeceive data (which
generated the error) islstbaded into the FIFO.

RDRFis cleared t@ by readingRDR and most recent character in the FIFO fiQ&TOP
mode, durin(RESETand for ASCIO if thedCDO0 input is auto-enableahd is negated (High).

OVRN: Overrun Error (bit 6)— An overrun condition occurs when the receiver finishes
assembling a character, but ge-IFOis full so that there is no room for the character.
However, this status bit is not set until thestn@cent character received before the overrun
becomes the oldest byte in the FIFO. Tititds cleared when software writed & theEFR

bit in theCNTLA register, and also BYESET, in IOSTOPmode, and for ASCIO if theCDO

pin is auto enabled dris negated (High).

When an overrun occurs, the receiver doegplamte the character in the shift register into
the FIFO, nor any subsequent characters, until the last good character comes to the top of the
FIFO so thabVvRN is set, and software then writes 8 EFRto clear it.

PE: Parity Error (bit 5)— A parity error is detected wheuarity checking is enabled by
theMOD1 bit in theCNTL1LA register being, and a character is assembled in which the
parity does not match tHREODit in theCNTLB register. However, this status bit is not set
until or unless the error charactezcomes the oldest one in teFIFO. PEis cleared when
software writes a to theEFR bit in theCNTRLA register, and also lIRESET, in IOSTOP
mode, and for ASCIO if thBCDO pin is auto-enabled and is negated (High).
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FE: Framing Error (bit 4)— A framing error is detected whéime stop bit of a character is
sampled ag/SPACE However, this status bit is not set until or unless the error character
becomes the oldest one in ReFIFO. FE is cleared when software writed o theEFR bit

in theCNTLA register, and also IIRESET, in IOSTOPmode, and for ASCIO if theCDO

pin is auto-enablednd is negated (High).

REI: Receive Interrupt Enable (bit 3)— RIE must be set td to enable ASCI receive
interrupt requests. WheRliE is 1, the receiver requests andrrupt when a character is
received andRDRFis set, but only if neither DMA chael sets its request-routing field to
receive data from this ASCI. That isSM1-0arell andSAR17-16arel0, orDIM1 is1 and
IAR17-16arel0, then ASCI1 does not request an interrupRORF If RIE is 1, either ASCI
requests an interrupt wh@VRN, PE or FE is set, and ASCIO regsts an interrupt when
DCDO goes HighRIE is cleared t@ by RESET.

DCDO: Data Carrier Detect (bit 2 STATO)— If bit 0 of the Interrupt Edge Register
(IEROQ) is 0, theDCDO/CKAL pin features th&CDO function, and this bit is set towhen the
pin is High. It is cleared t0 on the firstREAD of STATO following the pin's transition from
High to Low and duringRESET WhenIERO is 0, bit 6 of the ASEXTO register i9 to select
auto-enabling, and the pinnggated (High), the bit 2 &TAT1is not used.

TDRE: Transmit Data Register Empty (bit 1)— TDRE = lindicates that th&DR is
empty and the next transndata byte is written toDR. After the byte is written tODR,
TDRE is cleared t® until the ASCI transfers the byte frofDR to theTSRand thelTDRE is
again set td. TDRE is set tal in IOSTOPmode and durin@ESET On ASCIO, if theCTS0
pin is auto-enabled in tESEXTO registers and the pin is HighDRE is reset ta.

TIE: Transmit Interrupt Enable (bit 0)— TIE must be set td to enable ASCI transmit
interrupt requests. IfIE = 1, an interrupt is requested wh€DRE = 1 TIE is cleared t®
duringRESET

CSIO Control/Status Register

CNTR: I/O Address = 0Ah— CNTRis used to monito€SIO status, enable and disable the
CSIO, enable and disable interrupt generatiomn, select the data clock speed and source.

Bit 7 6 5 4 3 2 1 0
EF EIE RE TE — SS2 SS1 SSO0
R RwW R/W R/W R/W R/W R/W

Figure 35. CSIO Control Register

EF: End Flag (bit 7)— EFis set tal by theCSIOto indicate compledin of an 8-bit data
transmit or receive operation. If the End Interrupt Enabl€) (bit =1 whenEF is set tal, a
CPU interrupt request is generated. Program accas&st only occurs ifeF = 1 TheCSIO
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clearsEF to 0 whenTRDR is read or writtenEF is cleared t® duringRESETandIOSTOP
mode.

EIE: End Interrupt Enable (bit 6)— EIE is set tal to generate a CPU interrupt request.
The interrupt request is inhibitedBfE is reset t@. EIE is cleared t@ duringRESET

RE: Receive Enable (bit 5)— A CSIOreceive operation is started by settigigto 1.
WhenRE is set tal, the data clock is enalaleln internal clock mode, the data clock is out-
put from theCKS pin. In external clock mogéhe clock is input on theKs pin. In either
case, data is shifted in on tR&S pin in synchronization with the (internal or external) data
clock. After receiving 8 bits of data, tlsIO automatically clearBEto 0, EFis set tal, and

an interrupt (if enabled biIE = 1) is generatedRE andTE are never both set to 1 at the
same timeRE is cleared to 0 durinBESETand ISTOP mode.

Transmit Enable (bit 4)— A CSlIOtransmit operation is started by settirgto 1. When

TE is set to 1, the data clock is enabled. Wimeinternal clock mode, the data clock is out-
put from theCKS pin. In external clock mogéhe clock is input on theKs pin. In either
case, data is shifted out on the TXS pin synchronous with the (internal or external) data
clock. After transmitting 8 bits of data, ths10 automatically clear$E to 0,EF is set tal,

and an interrupt (if enabled IBYE = 1) is generatedlE andRE are never both set to 1 at the
same timeTE is cleared to 0 duringESETandIOSTOPmode.

SS2, 1, 0: Speed Select 2, 1, 0 (bits 2-0)— SS2 SS1andSS0select theCSIO transmit/
receive clock source and spesg2 SS1andSSoOare all set td duringRESET Table 13lists
theCSIO Baud Rate selection.

Table 13. CSIO Baud Rate Selection

SS2 SS1 SSO  Divide Ratio
+20
+40
+80
+160
+320
+640
+1280

PP PO Ol OO
PP O O|FL,|FL,|O|O
P O,  O|FL,| O|FL,|O

External Clock Input
(less than +20)

After RESET theCKS pin is configured as an external clock inps®? SS1, SS0 = ).
Changing these values caus#ss to become an output pin and the selected clock is output
when transmit or receive operations are enabled.
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CSIO Transmit/Receive Data Register

(TRDR: I/O Address = 0Bh)

7 6 5 4 3 2 1

|— CSIO Transmit/Receive Data

Figure 36. CSI/O Receive Register Channel 1R

Timer Data Register Channel OL

TMDROL: OCH

7 6 5 4 3 2 1

|— Timer Data

Figure 37. Timer Data Register Channel Low

Timer Data Register Channel OH

TMDROH: ODH

Timer Data

Figure 38. Timer Data Register Channel High
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Timer Reload Register OL

RLDROL: OEH

Timer Reload Data
Figure 39. Timer Reload Register Low
Timer Reload Register OH

RLDROH

Timer Reload Data

Figure 40. Timer Reload Register

Timer Control Register (TCR)

TCR monitors both channel®RTQ PRT1) TMDR status. It also controls enabling and
disabling of down counting and interrgglong with controlling output pia18/Tq 7 for
PRTL

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 41. Timer Control Register (TCR: I/O Address = 10h)
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TIF1: Timer Interrupt Flag 1 (bit 7)— WhenTMDR1 decrements t0, TIF1 is set tal,
and, when enabled BYE1 = 1, an interrupt request is generateitl is reset t@ whenTCR
is read and the higher or lower byteT?fiDR1 is read. DurinRESET TIF1 is cleared t@.

TIFO: Timer Interrupt Flag 0 (bit 6)— WhenTMDRO decrements t0, TIFO is set tal,
and, when enabled ByEO = 1, an interrupt request is generat@go is reset t@ whenTCR
is read and the higher or lower byteT/DRO is read. DurindRESET TIFO is cleared t@.

TIEL: Timer Interrupt Enable 1 (bit 5— WhenTIEO is set tal, TIF1 = 1generates a
CPU interrupt request. WhamEQ is reset t®, the interrupt request is inhibited. During
RESET TIEO is cleared t@.

TOC1, 0: Timer Output Control (bits 3, 2)— TOC1andTOCO0

control the output oPRT1using the multiplexe@o,1/DREQ pin as

indicated inTable 14 DuringRESET TOClandTOCOare cleared to. If bit 3 of thelAR1B
register isl, theTgyt function is selected. By

programmingrOC1andTOCO, theTq1/DREQ pin can be forced High, Low, or toggled
whenTMDR1 decrements tO.

Table 14. Timer Output Control

TOC1 TOCO Output

0 0 Inhibited The Toy/DREQ pin is not affected by the
PRT.

0 1 Toggled If bit 3 of IAR1B is 1, the Toy/DREQ pin

1 0 0 toggles or is set Low or High as indicated.

1 1 1

TDEZ1, 0: Timer Down Count Enable (bits 1, 0)— TDE1 andTDEO enable and disable
down counting fomMMDR1 andTMDRO, respectively. WhemDEnN (N = 0,]) is set tal, down
counting is stopped arvIDRn is freely read or writterllDE1 andTDEOQ are cleared t0
duringRESETandTMDRn do not decrement unfilDEn is set tal.

ASCI Extension Control Register Channels 0 and 1

ASEXTO and ASEXT1

The ASCI Extension Cordl Register controls functions newly added to the ASCIs in the
Z80180 family.

} Note: All bits in this register reset to 0.

PS014004-1106 Architecture



780180
Microprocessor Unit

51

ASCI Extension Control Register 0(ASEXTO I/O Address = 12h)

Bit 7 6 5 3 3 2 ! 0
BRGO | Break Send
Reserved pcpo | cTso Xl Mode Nab Break Break

ASCI Extension Control Register 1 (ASEXT1 I/O Address = 13h)
Bit 7 6 5 4 3 2 1 0

BRGI Break Send
Reserved Reserved |Reserved| Xl Mode Enab | Break | Break

Figure 42. ASCI Extension Control Registers, Channel 0 and 1

DCDO dis (bit 6, ASCIO only)— If bit 0 of the Interrupt Edge RegisterGgo select the
DCDO function for theDCDWU/CKA1L pin, and this bit i9, theDCDO pin auto-enables the
ASCIloreceiver. When the pin is negated/High, the Receiver is helg@EsATstate. If bito

of thelER is 0 and this bit isl, the state of thBCD-pin has no effect on receiver operation.
In either state of this bit, software can read the state @@m® pin in theSTATO register,
and the receiver interrupts on a rising edgp@b0.

CTSO dis (bit 5, ASCIO only)— If bit 5 of the System Configuration Registepit
select theCTS0function of theCTSORXS pin, and this bit i®, then theCTSO0pin auto-
enables th@&SCIO transmitter, in that when the pin is negated (High);TbRE bit in the
STATOregister is forced to. If bit 5 of the System Configuration Registepiand this bit is
1, the state of theTS0pin exhibits no effect on the tramitter. Regardless of the state of
this bit, software can read the state of @T&0pin theCNTLBO register.

X1 (bit 4)—If this bit is1, the clock from the Baud Rate Generato€KA pin is received
as alX bit clock (sometimes called isochronousd®p In this modereceive data on the
RXA pin must be synchronized to the clock on@i& pin, regardless of wheth€KA is an
input or an output. If this bit i8, the clock from the Baud Rate Generato€CKA pin is
divided by 16 or 64 per theR bit in CNTLB register, to obtain thactual bit rate. In this
mode, receive data on tRXA pin is not required to be synchronized to a clock.

BRG Mode (bit 3)— If the SS2-0bits in theCNTLB register are nat11, and this bit i9,

the ASCI Baud Rate Generator dividasl by 10 or 30, depending on tb& bit in CNTLB,

and then by a power of two selected by3se—0bits, to obtain the clock that is presented to

the transmitter and receiver atiét can be output on tlgKA pin. If SS2-0are notl11, and

this bit is1, the Baud Rate Generator dividasl by twice (the 16-bit value programmed

into the Time Constant Registers, plus 2). This mode is identical to the operation of the baud
rate generator in the ESCC.

Break Enable (bit 2)— If this bit is1, the receiver detects break conditions and report
them in bitl, and the transmitter sends tkeander the control of bit
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Break Detect (bit 1)— The receiver sets thiREAD-ONLY bit to 1 when an all-zero
character with a Framing Error beaes the oldest character in tRe~IFO. The bit is
cleared when software write®do theEFR bit in CNTLA register, also bRESET, by
I0OSTOPmMode, and foASCIO if the DCDO pin is auto-enabled and is negated (High).

Send Break (bit 0)— If this bit and bit2 are botht, the transmitter holds thieXxA pin Low

to send a break conditioThe duration of the break is under software control (one of the
PRTsor CTCscan be used to time it). This bit reset®,tin which state’XA carries the
serial output of the transmitter.

Timer Data Register Channel 1L

Mnemonic TMDR1L:14H

Timer Data

Figure 43. Timer Data Register Channel 1L

Timer Data Register Channel 1H

Mnemonic TMDR1H: 15H

Timer Data

Figure 44. Timer Data Register Channel 1H
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Timer Reload Register Channel 1L

Mnemonic RLDR1L: 16H

Reload Data

Figure 45. Timer Reload Register Channel 1L

Timer Reload Register Channel 1H

Mnemonic RLDR1H: 17H

Reload Data

Figure 46. Timer Reload Register Channel 1H
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Free Running Counte r 1/O Address = 18H

Mnemonic FRC: 18H

If data is written into the free running countée interval of DRAMrefresh cycle and baud
rates for the ASCI and CSI/O are not guaranteetDSTOP mode, the free running counter
continues counting dowit is initialized toFFH, during RESET.

Counting Data

Figure 47. Timer Data Register

DMA Source Address Register Channel 0

(SARO: I/0 ADDRESS = 20h to 22tspecifies the physical source address for channel O
transfers. The register contains 20 bits eawd specify up to 1024 KB memory addresses or
up to 64 KB 1/O addresses. Channel O sourcebeamemory, 1/0, or memory mapped I/O.
For 1/0O, the most significant bits of this register identify REQUEST HANDSHAKE

signal.

DMA Source Address Register, Channel OL

Mnemonic SAROL: Address 20h

DMA Channel 0 Address

Figure 48. DMA Channel OL
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DMA Source Address Register, Channel OH

Mnemonic SAROH: Address 21h

7 6 5 4 3 2 1 0

DMA Channel 0 Address

Figure 49. DMA Channel OH

DMA Source Address Register Channel 0B

Mnemonics SAROB: Address 22h

DMA Channel B Address

Figure 50. DMA Channel 0B

DMA Destination Address Register Channel O

(DARO: I/0O ADDRESS = 23h to 25rspecifies the physical d@sation address for channel 0

Z80180

Microprocessor Unit

55

transfers. The register contains 20 bits ead specify up to 1024 KB memory addresses or
up to 64 KB I/O addresses. &imel 0 destination can be memory, I1/0, or memory mapped I/
O. For I/0, the most significanitb of this register identify thREQUEST HANDSHAKE

signal for channel 0.

PS014004-1106
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DMA Destination Address Register Channel OL

Mnemonic DAROL: Address 23h

DMA Channel OL Address

Figure 51. DMA Destination Address Register Channel OL

DMA Destination Address Register Channel OH

Mnemonic DAROH: Address 24h

DMA Channel OH Address

Figure 52. DMA Destination Address Register Channel OH

DMA Destination Address Register Channel OB

Mnemonic DAROB: Address 25h

|_ DMA Channel B Address
Figure 53. DMA Destination Address Register Channel 0B
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In ther1 and Z Mask, these DMA registers are expanded from 4 bits to 3 bits in the
) Note: package version of CP-68.

Table 15. DMA Transfer Requests

Al19* Al8 Al7 Al6 DMA Transfer Request

X X 0 0 DREQO

X X 0 1 TDRO (ASCI0)
X X 1 0 TDR1 (ASCI1)
X X 1 1 Not Used

DMA Byte Count Register Channel 0

(BCRO: I/0 ADDRESS = 26h to 2Jispecifies the number of bytes to be transferred. This reg-
ister contains 16 bits and may specify up td&@4transfers. When one byte is transferred,
the register is decremented by In lhytes are transferred,must be stored before the DMA
operation.

} Note: All DMA Count Register channels are undefined duRESET.

DMA Byte Count Register Channel OL

Mnemonic BCROL: Address 26h

Counting Data

Figure 54. DMA Byte Count Register OL
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DMA Byte Count Register Channel OH

Mnemonic BCROH: Address 27h

Counting Data
Figure 55. DMA Byte Count Register OH

DMA Byte Count Register Channel 1L

Mnemonic BCR1L: Address 2Eh

Counting Data

Figure 56. DMA Byte Count Register 1L
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DMA Byte Count Register Channel 1H

Mnemonic BCR1H: Address 2Fh

Counting Data

Figure 57. DMA Byte Count Register 1H

DMA Memory Address Register Channel 1

780180
Microprocessor Unit

59

(MAR1: /O ADDRESS = 28h to 2Ahspecifies the physical memory address for channel 1
transfers, which may also be a destinatiosaurce memory address. The register contains

20 bits and may specify up to 1024-KB memory address.

DMA Memory Address Register, Channel 1L

Mnemonic MAR1L: Address 28h

DMA Memory Address

Figure 58. DMA Memory Address Register, Channel 1L
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DMA Memory Address Register, Channel 1H

Mnemonic MAR1H: Address 29h

DMA Memory Address

Figure 59. DMA Memory Address Register, Channel 1H

DMA Memory Address Register, Channel 1B

Mnemonic MAR1B (Address 2A)

|7 DMA Memory Channel B Address

Figure 60. DMA Memory Address Register, Channel 1B

DMA I/O Address Register Channel 1

(IAR1: /O ADDRESS = 2Bh to 2Dhspecifies the 1/0 addressrfchannel 1 transfers, which
may also be a destinatian source 1/O address. The

register contains 16 bits of I/O address; its most significant byte identifi@EMEEST
HANDSHAKE signal and controls the Alternating Channel feature.

All bits in IAR1B reset t.
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Bit 7 6 5 4 3 2 1 0
AIT AT Tout
= C DREQ Req 1 Sel

Figure 61. IAR MS Byte Regist er (IARIB: /O Address 2Dh

DMA I/O Address Register Channel 1L

Mnemonic IAR1L (Address 2B)

DMA 1/0O Channel 1L Address

Figure 62. DMA 1/0O Addr ess Register Channel 1L

DMA 1/0O Address Register Channel 1H

Mnemonic IAR1H (Address 2C)

DMA 1/O Address Channel 1H

Figure 63. DMA 1/0O Address Register Channel 1H
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DMA 1/O Address Register Channel 1B

Mnemonic IAR1B (Address 2D)

|7 DMA I/O Channel B Address

Figure 64. DMA I/O Address Register Channel 1B

DMA Status Register (DSTAT)

DSTAT is used to enable and disable DMArtsfer and DMA termination interrupBSTAT
also indicates DMA transfer status, in other words, completed or in progress.

Mnemonic DSTAT (Address 30)

Bit 7 6 5 4 3 2 1 0
DE1 DEO | DWE1l | DWEO | DIE1 | DIEO — DME
R/W R/W W w R/W R/W R

Figure 65. DMA Status Register (DSTAT: I/0O Address = 30h)

DE1: DMA Enable Channel 1 (bit 7)— WhenDE1 = 1andDME = 1, channel 1 DMA is
enabled. When a DMA transfer terminatB€R1 = Q, DE1 s reset t® by the DMAC.
WhenDE1 = 0and the DMA interrupt is enableDIE1 = 1), a DMA interrupt request is
made to the CPU.

To perform a softwar&/RITE to DE1, DWE1 must be written witld during the same register
WRITE access. WritindpE1 to 0 disables channel 1 DMA, bDMA is restartable. Writing
DE1to1 enables channel 1 DMA and automatically €& (DMA Main Enable) tal.
DE1lis cleared t® duringRESET

DEO: DMA Enable Channel 0 (bit 6)— WhenDEO = 1andDME = 1, channel 0 DMA is
enabled. When a DMA transfer terminatB€R0 = (, DEO is reset t@® by the DMAC.

PS014004-1106 Architecture
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WhenDEO = 0and the DMA interrupt is enabledIE0 = 1), a DMA interrupt request is
made to the CPU.

To perform a software/RITE to DEO, DWEO must be written witld during the same register
WRITE access. Writin@pEO to 0 disables channel 0 DMA. WritinQEO to 1 enables channel
0 DMA and automatically seBME (DMA Main Enable) tal. DEOis cleared t® during
RESET

DWEL1: DE1 Bit WRITE Enable (bit 5)— When performing any
softwareWRITE to DE1, DWE1 must be written witld during the same acceS8WE1
always reads ak

DWEDO: DEO Bit WRITE Enable (bit 4)— When performing any
softwareWRITE to DEO, DWEO must be written witl® during the same acceS8WVEOQ
always reads as

DIE1: DMA Interrupt Enable Channel 1 (bit 3)— WhenDIEO is set tal, the
termination channel 1 DM#&ansfer (indicated whebE1 = 0 causes a CPU interrupt
request to be generated. WHal0 = 0, the channel 0 DMA termination interrupt is
disabledDIEQ is cleared t® duringRESET

DIEO: DMA Interrupt Enable Channel 0 (bit 2)— WhenDIEO is set tal, the
termination channel 0 of DMA transfer (indicated wingo =  causes a CPU interrupt
request to be generated. WHaii0 = Q the channel 0 DMA termination interrupt is dis-
abled.DIEOQ is cleared t@ duringRESET

DME: DMA Main Enable (bit 0)— A DMA operation is oty enabled when itBE bit
(DEO for channel ODEL1 for channel 1) and thBME bit is set tal.

WhenNMI occurs DME is reset td@, disabling DMA activity during th&lMI interrupt
service routine. To restart DMAE-and/orDE1 must be written with a (even if the
contents are already. ThisWRITE automatically set®BME to 1, allowing DMA operations
to continue.

} Note: DME cannot be directly written. It is clearedadoy NMI or indirectly set ta by
settingDEO and/0rDE1 to 1. DME is cleared t@ duringRESET

DMA Mode Register (DMODE)

DMODE is used to set the addressamgl transfer mode for channel 0.
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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 66. DMA Mode Register (DMODE: I/O Address = 31h)

DM1, DMO: Destination Mode Channel 0 (bits 5,4)— Specifies whether the

destination for channel 0 transfers is memary/O, and whether the address must be incre-
mented or decremented feach byte transferredM1 andDMO are cleared t0 during
RESET(seeTable 16.

Table 16. Channel 0 Destination

DM1 DMO Memory /O Memory Increment/Decrement

0 0 Memory +1
0 1 Memory -1
1 0 Memory fixed
1 1 le] fixed

SM1, SMO: Source Mode Channel 0 (bits 3, 2)— Specifies whether the source for
channel O transfers is memory or 1/O, avitether the address must be incremented or
decremented for each byte transferred {sdse 17.

Table 17. Channel 0 Source

SM1 SMO Memoryl/O Memory Increment/Decrement

0 0 Memory +1
0 1 Memory -1
1 0 Memory fixed
1 1 ffe] fixed

Table 18lists all DMA transfemode combinations @M0, DM1, SMO, andSM1. Because
I/O tol/from 1/O transfers are not implemted, 12 combin@ns are available.
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MMOD: Memory Mode Channel 0 (bit 1). When channel 0 is configured for memory
to/from memory transfers there is RRQUEST HANDSHAKESsignal to control the transfer
timing. Instead, two autortia transfer timing modes are selectable: buviti©OD = 1) and
cycle steal IMOD = 0). For burst memory to/from mempotransfers, the DMAC takes
control of the bus contuously until the DM\ transfer completes (th®yte count register is
0). InCYCLE STEAL mode, the CPU is provided a ogdbr each DMA byte transfer cycle
until the transfer is completed.

For channel 0 DMA with I/O souraar destination, the selecteEQUEST HANDSHAKE
signal times the transfer aMMOD is ignoredMMOD is cleared t@ duringRESET

DMA/WAIT Control Register (DCNTL)

Bit

DCNTL controls the insertion of wait states iMAC (and CPU) accesses of memory or
I/O0. DCNTL also defines the Request sigimleach channel as level or edge seDSINTL
also sets the DMA transfer mode for charhedhich is limited to memory to/from 1/0O
transfers.

MWI1 | MWIO | IWI1 IWI0 | DMS1 | DMSO | DIM1 | DIMO

R/W R/W R/W R/W R/W R/W R/W R/W

Figure 67. DMA/WAIT Control Register (DCNTL: I/O Address = 32h

MWI1, MWIO: Memory Wait Insertion (bits 7-6)— Specifies the number of wait states
introduced into CPU or DMAC memory access cyd#g/ll andMwIO are set td during
RESET

IWI1, IWIO: I/O Wait Insertion (bits 5-4)— Specifies the number of wait states
introduced into CPU or DMAC 1I/O access cycli#gll andIwWIO are set td duringRESET

DMS1, DMSO0: DMA Request Sense (bits 3-2)— DMS1 andDMSO0 specify the DMA
request sense for channel 0 and clehi respectively. When resetdathe input is level
sense. When set g the input is edge sengeMS1 andDMSO0 are cleared to during
RESET

Typically, for an input/source device, the associated DMS bit must be

programmed a8 for level sense because the device uadtes a relatively long period to
update itREQUESTsignal after the DMA channel readata from it in the first of the two
machine cycles involved in transferring a byte.

An output/destination déce takes much less time to updateREQUESTSsignal, after the
DMA channel starts &RITE operation to it, as the

PS014004-1106 Architecture



780180
Microprocessor Unit

66

second machine cycle of the twgcles involved in transferring a byte. With zero-wait state
I/0 cycles, which apply only to the ASCIsjs impossible for a device to update its
REQUESTSsignal in time, and edggensing must be used.

With one-wait-state 1/0 cycles (the fastest pdsséxcept for the ASCIs), it is unlikely that
an output device is able to updateREBQUESTIn time, and edge sense is required for output
to the ESCC and bidirectional Centronics caigrpand is recommended for external output
devices connected 1, ;1/DREQ.

With two or more wait states in I/€ycles, external output devices Tgy/DREQ can use
edge or level sense glending on their characteristics; edmgmse is still recommended for
output on the ESCC and bidirectional Centronics controller.

DIM1, DIMO: DMA Channel 1 I/O and Memory Mode (bits 1-0)— Specifies the
source/destination and address modifier for okath memory to/from I/O transfer modes.
DIM1 andDIMO are cleared t0 duringRESET

Interrupt Vector Low Register

Bit

Table 18. Channel 1 Transfer Mode

DIM1 DMIO Transfer Mode Address Increment/Decrement
0 0 Memory—I/O  MARL +1, IAR1 fixed

0 1 Memory—I/O MAR1-1, IAR1 fixed

1 0 I/O—>Memory  IAR1 fixed, MARL + 1

1 1 I/O—Memory IAR1 fixed, MAR1 -1

Mnemonic: IL
Address 33

Bits 7-50f IL are used as bi-5of the synthesized interrupt vector during interrupts for the
INT1 andINT2 pins and for the DMAs, ASCI®RTs andCSIO. These three bits are cleared
to 0 duringRESET (Figure 6§.

7 6 5 4 3 2 1 0

IL7 IL6 IL5 — _ _ — —

| |

Programmable Interrupt Source Dependent Code

Figure 68. Interrupt Vector Low Register (IL: I/O Address = 33h)
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Int/TRAP Control Register

Mnemonics ITC

Address 34
INT/TRAP Control Register (ITC, I/O Address 34h)

This register is used in handlif@AP interrupts and to enable disable Maskable Interrupt
Level 0 and théNT1 andINT2 pins.

Bt 7 6 5 4 3 2 1 0

TRAP | UFO | — — — | ITE2 | ITE1] ITEO

RW R RW R/W R/W

Figure 69. Int/TRAP Control Register

TRAP (bit 7)— This bit is set td when an undefined opcode is fetchBdAP can be reset
under program control by writing it withGa however, it cannot be written withunder pro-
gram controlTRAP is reset t@ duringRESET

UFO: Undefined Fetch Object (bit 6)— When aTRAP interrupt occurs, the contents of
aUFO allow the starting address of the undefinesdrinction to be detenined. However, the
TRAP may occur on either the second or third byte of the opcodeEQRallows the stacked
Program CountetPC) value to be correctly adjusted UFO = Q the first opcode must be
interpreted as the stacke@-1 If UFO = 1 the first opcode address is stacked2 UFO is
READ-ONLY.

ITE2, 1, O: Interrupt Enable 2, 1, 0 (bits 2-0)— ITE2 andITE1 enable and disable the
external interrupt inputtNT2 andINT1, respectivelylTEO enables and disables interrupts
from the on-chip ESCC, CTCs and bidirectioGahtronics controller as well as the external
interrupt inpuiNTO. A 1in a bit enables the corresmbng interrupt level while a disables

it. A RESETclearsITEO to 1 and clear$TE1 andITE2 to 0.

TRAP Interrupt

The Z80180 generates a nonmaskdahte affected by the state &F1) TRAP interrupt

when an undefined opcode fetch occurs. Tédsure can be used to increase software reli-
ability, implement an extendedstruction set, or botmTRAP may occur during opcode fetch
cycles and also if an undefined opcode isHed during the interrupt acknowledge cycle for
INTO when Mode 0 is used.
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When aTRAP interrupt occurs, the 280180 operates as follows:
1. TheTRAP bit in the InterrupTRAP/Control (TC) register is set ta.

2. The current Program Count®d) value, reflecting the location of the undefined
opcode, is saved on the stack.

3. The Z80180 vectors to logical address

} Note: If logical address 0000h is mped to physical address 00000h, the vector is the
same as for RESET. In this case, testing the TRAP bit in ITC reveals whether the
restart at physical address 0060vas caused by RESET or TRAP.

All TRAP interrupts occur after fetching an unaefil second opcode byte following one of
the prefix opcode€Bh, DDh, EDh, or FDh, or after fetching an undefined third opcode byte
following one of the double-prefix opcode®CBh or FDCBh

The state of the Undefined Fetch Objet®) bit in ITC allowsTRAP software to correctly
adjust the stacke®C, depending on whether the second or third byte of the opcode gener-
ated therRAP. If UFO = Q the starting address of the itidanstruction is equal to the
stackedPC-1 If UFO =1, the starting address of the invaldtruction is equal to the stacked
PC-2

Restart

i[om 0000h

PC Stacki | Phehyel
2nd Opcode acking etch Cycle
! - -

1
Fetch Cicle |< | | |
Ty T T3 Ty T T3 T3 T (T T T3 [T Tp T3 [Ty T, T3

¢

| ] |
Ao—A1g (A10) X PC X__sp1_ X__sp2_X___o0000h X_
| | 1 ! ! |
Pobr —1—— ) RS e —O1—
Undefined
| Opcode | | | | [
ML 1 I | | I
MREQTTTTL 2 M M [
RD — 1] M : ! H L
— | | | | |
WR X I [ [
1 1 I 1 I I

Figure 70. TRAP Timing—2 nd Opcode Undefined
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Restart

| irom 0000h
| Opcode
3nd Opcode ~ Memory PC Stacking Fetch Cycle
| Fetch Cycle| READ Cycle | l<—>| -a—p
<—><—>IT | | |
o |T1 T, T3 |T1 T, Tip T3 T, T Ty T Tqp Tp Ty Ty T, T3 |T1 T, T3
X X . | |
AgArg (Arg) —IX__PC_ X IX+d.v+d X__SP1_X_Sp2z__IX_o0oooh_ N
| — | ¥ | ! |
Do_D, O O (PCI, PCT,
| Undefinetl | | | |
_ | Opcode | | | |
ML L . ' | —
_ | | ILI
MREQ I | |I | Fl'l
RO LT ' | | —T
WR I | [ NS [ S I

Figure 71. TRAP Timing—3 rd Opcode Undefined

Refresh Control Register

Mnemonic RCR (Address 36)

REFE J ‘ I— CycO
REFW Cycl

Reserved

Figure 72. Refresh Control Register (RCA: 1/0O Address = 36h)

The RCR specifies the interval and lengthiadfesh cycles, while enabling or disabling the
refresh function.

REFE: Refresh Enable (bit 7)— REFE = 0disables the refrestontroller, while
REFE = lenables refresh cycle inserti®EFEis set tal duringRESET

REFW: Refresh Wait (bit 6)— REFW = 0causes the refresh cycle to be two clocks in
duration.REFW = 1causes the refresh cycle to be three clocks in duration by adding a
refresh wait cycleTRW). REFWis set tol duringRESET
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CYC1, 0: Cycle Interval (bit 1,00— CYC1andCYCO specify the interval (in clock

cycles) between refresh cycles. In the casgdyohmic RAMs requiring 128 refresh cycles
every 2 ms (or 256 cycles in every 4 ms), the reguiefresh interval is less than or equal to
15.625 ps. The underlined valuadicate the best refreshtémval depending on CPU clock
frequencyCYCO andCYC1 are cleared t0 duringRESET(seeTable 19.

Table 19. DRAM Refresh Intervals

Time Interval

CYC1 CYCO Insertion Interval @:10 MHz 8 MHz 6 MHz 4MHz 2.5MHz

0 0 10 states (1.0 us)* (.25 us)* 1.66 us 2.5us 4.0 pus
0 1 20 states (2.0 us)* (25us)* 3.3us 50pus 8.0ps
1 0 40 states (4.0 us)* (5.0us)* 6.6 us 10.0us 16.0 ps
1 1 80 states (8.0 us)* (10.0 pus)* 13.3pus 20.0pus 32.0 s

*Calculated interval.

PS014004-1106

Refresh Control and RESET

After RESET based on the initialized value RER, refresh cycles occuwvith an interval of
10 clock cycles and be 3 clock cycles in duration.

Dynamic RAM Refresh Operation

1. REFRESH CYCLEnsertion is stopped when t#U is in the following states:

a.
b.

C.
d.

DuringRESET
When the bus is released in responsIBREQ

DuringSLEEPmMode
DuringWAIT states

2. Refresh cycles are suppressed wherbus is released in respons8USREQ
However, the refresh timer continues to opera@he time at which the first refresh cycle
occurs after the Z80180 reacquires the depends on the refresh timer, and possesses
no timing relationship with the bus exchange.

Refresh cycles are suppressed dusingEPmode. If a refresh cycle is requested during

SLEEPmMode, the refresh cycle request is intdynlaltched (until replaced with the next
refresh request). THatched refresh cycle is inserted at the end of the first machine
cycle afterSLEEPmode is exited. After this initial cycle, the time at which the next
refresh cycle occurs depends on the refresh &ind carries no relatiship with the exit
from SLEEPmMode.
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4. The refresh address is incremented by onedoh successful refresh cycle, not for each
refresh. Independent of the number of missdresh requests, each refresh bus cycle
uses a refresh address incremented by onetfratrof the previous refresh bus cycles.

MMU Common Base Register

Mnemonic CBR

Address 38

MMU Common Base Register (CBR)— CBR specifies the base address (on 4-KB
boundaries) used to generate a 20-bit physiddtess for Common Area 1 accesses. All bits
of CBR are reset t0 duringRESET

Bit

CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

R/W R/W R/W R/W R/W R/W R/W R/W

Figure 73. MMU Bank Base Regi ster (BBR: I/O Address = 39h)

MMU Bank Base Register (BBR)

Mnemonic BBR

Address 39

BBR specifies the base address 4oKB boundaries) used tgenerate a 19-bit physical
address for Bank Area accesses. All bitBBR are reset t0 duringRESET

Bit

BB7 BB6 BB5 BB4 BB3 BB2 BB1 BBO

R/W R/W R/W R/W R/W RIW R/W R/W

Figure 74. MMU Bank Base Regi ster (BBR: I/O Address = 39h)
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MMU Common/Bank Area Register (CBAR)
Mnemonic CBAR

Address 3A

CBAR specifies boundaries within the Z80180 64-KB logicalrads space for up to three
areas: Common Area, Bank Area and Common
Area 1.

Bit

CA3 CA2 CAl CAO BA3 BA2 BAl BAO

R/W R/W R/W R/W R/W R/W R/W R/W

Figure 75. MMU Common/Bank Area Re gister (CBAR: I/O Address = 3 AH

CA3-CAO:CA (bits 7-4)— CA specifies the start (Low) address
(on 4 KB boundaries) for the Common Areafid also determines the most recent address
of the Bank Area. All bits of CA are set1@uringRESET

BA—-BAO (bits 3-0)— BA specifies the start (Low) address (on 4-KB boundaries) for the
Bank Area, and also determines the most regddress of the Common Area 0. All bits of
BA are set td duringRESET

Operation Mode Control Register
Mnemonic OMCR

Address 3E

The 280180 is descended from two different atareprocessors, ZiLOG's original Z80 and
the Hitachi 64180. The Operating Mode
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Control Register (OMCR) can be programmedetect between certain differences between
the Z80 and the 64180.

[o7]os[os| —| | | ||
|— Reserved
10C (R/W)
MI1TE (W)
M1E (R/W)

Figure 76. Operating Control Register (OMCR: I/O Address = 3Eh

M1E (m Enable)— This bit controls thé11 output and is set tola
during reset.

WhenM1E = 1, theM1 output is asserted Low during the opcode fetch cycldNth@
acknowledge cycle, and the first machine cycle of\tiié acknowledge.

On the Z80180, this choice makes the processor feRgTainstruction one time only, and
when fetching &ETI from zero-wait-state memory, uses three clock machine cycles which
are not fully Z80-timing compatible, bate compatible with the on-chip CTCs.

WhenMIE = 0, the processor does not drivé Low during instruction fetch cycles. After
fetching aRETI instruction one time onlwith normal timing, the processor refetches the
instruction using fullyZ80-compatible cycles that include drivivg. Low. As a result,
some external Z80 peripherals may require properly ded®gedinstruction.

Tg Tp T3 T T, T3 T T, T Tg T, T3 T T T T3 T

o LT UL L i

|
pc___ X PC+1 X PC ™ __pcri X
' I
| I
|

| EDh 4Dh |
7\ 7\
| N— N—|

I
I

|
A i —

Figure 77. RETI Instruction Sequence with MIE=0

j
o
-3 -
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I/O Control Register (ICR)

ICR allows relocating of the internal I/O address$€® also controls enabling/disabling of
thelOSTOPmode Figure 79.

Bit 7 6 5 4 3 2 1 0

IOA7 | IOA6 [IOSTP — — — — —

R/W R/W R/W

Figure 78. I/O Control Register (ICR: /O Address = 3Fh)
IOA7, 6: 1/0O Address Relocation (bits 7,6)
I0OA7 andIOAG relocate internal 1/O as illustratedkigure 79

} Note: The high-order 8 bits of 16-bit internal I/O address are always\@.andIOA6 are
cleared t@ duringRESET

r 00FFh

IOA7-I0OA6=11 -
i 00COh
M 00BFh

IOA7-I0A6=10 -
L 0080h
0070h

IOA7-10A6=01
L 0040h
N 003Fh

IOA7-I0A6=00
L 0000h

Figure 79. 1/0O Address Relocation

IOSTP: I0STOP Mode (bit 5)— I0OSTOPmMode is enabled whe@STPis set tol. Normal
I/O operation resumes wh&DSTOPIs reprogrammed GRESETt0 0.
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Figure 80. 80-Pin QFP Package Diagram

Package Information



32

: ]

nininininininiaisinisisisisinizsininiainininiaisinisiaiainininis]

780180
Microprocessor Unit

PS014004-1106

c
( El ehA
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Figure 81. 64-Pin DIP Package Diagram
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Figure 82. 68-Pin PLCC Package Diagram
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Ordering Information

Table 20. Ordering Information

280180

6, 8, 10, 20, 33 MHz
Z8018010FSC
Z8018010PSC
Z8018010VSC

For fast results, contact yourchl ZiLOG sales office for assistance in ordering the part

required.

Codes

Package F = Plastic Quad Flatpack
P = Plastic Dual In Line
V = Plastic Leaded Chip Carrier
Temperature S=0CTto+70 C
Speed 6 =6 MHz
8 =8 MHz
10 =10 MHz
Environmental C = Plastic Standard

Example:

The 780180 is a 10-MHz DIP, 0 °C to 70 °C, with Plastic
Standard Flow.

Z ZILOG Prefix

80180 Product Number

10 Speed

P Package

S Temperature

C Environmental Flow

PS014004-1106
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Customer Support
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If you experience any problems while ogerg this product, please check the ZILOG
Knowledge Base:

http://kb.zilog.con/kb/oKBmain.asp

If you cannot find an answer or have further questions, please see the ZiLOG Technical
Support web page:

http://support.zilog.com

Customer Support
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