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Z8S180/28L180

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 INT1
6 12 11 INT2
7 13 12 ST
8 14 13 AO
9 15 14 A1l
10 16 15 A2
11 17 16 A3
12 18 Vgg
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Z8S180/Z28L180
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 Al1
22 NC
23 NC
24 27 25 Al12
25 28 26 A13
26 29 27 Al4
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 Voo
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 D5
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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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 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 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
13) 54 50 CKA1 3T 1/0 1/0
TENDO N/A High High
56 13) 51 TXS High ouT ouT
57 56 52 RXS IN IN IN
CTS1 N/A IN IN
58 57 53 CKS 3T I/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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Enhanced Z180 Microprocessor ZiLOG

OPERATION MODES (Continued)

The Z85180/Z8L 180 leaves HALT mode in response to: In case of an interrupt, the return address is the instruction

S following the HALT instruction. The program can either
* LowonRESET 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 NMI tion and respond appropriately.

e Enabled external request on INTO, INT1, or INT2

Interrupt
HALT Opcode Fetch Cycle HALT Mode Acknowledge Cycle

T T3 Ty T2

e 1 L1 L4 L L1 L1 L
iNT,, NMI (’\/

A

g

—A ., HALT Opcode Address HALT Opcode Address + 1

19 0

HALT \
M1 / \

[V QNN o)
o N

N 2%
oY

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\iTO,
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 $i® instruction,
except for the DMA channels.

Ifaninterrupt source is individually disabled, it cannot bring
the 28S180/Z8L180 out BLEEP mode. If an interrupt
source is individually enabled, and 1R€ 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 tbieP instruction. If an
interrupt source is individually enabled, but tBe bit is0

so that interrupts are globally disabled (by a Dl instruction),
the Z85180/Z8L180 leave&t EEP mode by simply execut-
The Z8S180/Z8L180 leavel EEP mode in response to a ing the following instruction(s).

Low ONRESET, an interrupt request from an on-chip source,
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Z38S180/28L180
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DC CHARACTERISTICS —Z28S180

Table 6. Z8S180 DC Characteristics
VDD = BV +10%:; Vss = 0V

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

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

Vou Outputs H Voltage lop = —200 uA 2.4 — — \Y,
All outputs IOH = -20 IIA VDD -1.2 _ _

VoL Outputs L Voltage lop = 2.2 mA — — 0.45 \Y,
All outputs

e Input Leakage ViN = 0.b ~ Vpp -0.5 — — 1.0 MA

Current All Inputs
Except XTAL, EXTAL

ITL Three State Leakage V|N = 0.b ~ VDD -0.5 — — 1.0 [lA
Current
Ibp 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 =1 MHz — — 12 pF
Ta = 25°C
Note:

1. Viimin = Vpp—1.0V, V| max = 0.8V (All output terminals are at NO LOAD.) Vpp = 5.0V.
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TIMING DIAGRAMS (Continued)

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

CPU or DMA Read/Write Cycle (Only DMA Write Cycle for TENDi)
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Notes:
*Tpras and Tpran are specified for the rising edge of the clock followed by Tj.

**Tpbras and Tprqn are specified for the rising edge of the clock.

Figure 23. DMA Control Signals
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ZiLOG

CPU CONTROL REGISTER

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

CPU Control Register (CCR)

D4

D3 |D2 (D1|DO

D7|D6|D5
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 1/0 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, asitisafter aRE-
SET, the Z8S180/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 makesthe Z85180/Z8L 180 en-
ter SLEEP or SYSTEM STOP mode, depending on the
IOSTOP hit (ICR5).

When D6 is 0 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
output isblocked fromtherest of thepart, including PHI out.

When D6is 1 and D3is 0, setting I0OSTOP (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
Z8S5180/Z8L. 180 to honor a bus request during STANDBY
mode. If thisbitissetto 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 thishit isset to 1, the PHI Clock output
is reduced to 33 percent of its drive capability.

38
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Enhanced Z180 Microprocessor ZiLOG
ASCI REGISTER DESCRIPTION
< Internal Address/Data Bus >
t Interrupt Request t
ASCI Transmit Data Register ASCI Transmit Data Register
Ch O: TDRO Ch 1: TDR1
- —
TXAO <& AsClI Transmit Shift Register * ASCI Transmit Shift Register *[ B TXA1
ASCI Receive Data FIFO ASCI Receive Data FIFO
Ch 0: RDRO <o &> Ch i RORT
RXAO —] ASCI Receive Shift Register* ASCI Receive Shift Register* [ RXAT
Ch 0: RSRO (8) Ch 1: RSR1 (8)
ASCI Control Register A ASCI Control Register A
: <P ASCl | i
RTSO <& Ch 0: CNTLAO (8) Control Ch 1: CNTLA1 (8)
ASCI. Control Register B ASCI Control Register B
750 —pw| Ch 0: CNTBO (8) Ch 1: CNTB1 (8) @ CTS1

ASCI Status FIFO
Ch O

ASCI Status FIFO
Ch 1

DCDO—®] ASCI Status Register
Ch O: STATO (8)

ASCI Extension Control Reg.
Ch 0: ASEXTO (7)

ASCI Time Constant Low
Ch 0: ASTCOL (8)

ASCI Time Constant High
Ch O: ASTCOH (8)

\

ASCI Status Register
Ch 1: STAT1 (8)

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

ASCI Time Constant Low
Ch 1: ASTCI1L (8)

ASCI Time Constant High
Ch 1: ASTC1H (8)

CKAO Baud Rate

Generator O -q—
CKA1 <>

Baud Rate

Generator 1 -

PHI

Figure 32. ASCI Block Diagram

Note: *Not Program
Accessible.

ASCI Transmit Shift Register 0,1. When the ASCI
Transmit Shift Register (TSR) receives datafrom the ASCI
Transmit Data Register (TDR), the dataiis shifted out to the
TXA pin. When transmission iscompl eted, the next byte (if
available) is automatically loaded from TDR into TSR and
the next transmission starts. If no dataisavailablefor trans-

mission, TSR idles by outputting a continuous High level.
Thisregister is not program-accessible

ASCI Transmit Data Register 0,1 (TDRO, 1: 1/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 isdoubl e buffered.
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Data can be written into and read from the ASCI Transmit
Data Register. 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
iNRSR, 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 whilethe 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: 1/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 anum-
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 issetto 1, only received bytesin whichthe
multiprocessor bit (MPB) = 1 canaffecttheRDRF and error
flags. Effectively, other bytes (with MPB = 0) areignored
by the ASCI. If MPE isreset to 0, all 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 progress is inter-
rupted. However, the TDRE flagisnot 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 flagishot reset and the pre-

DS006002-ZMP0200
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ASCI CHANNEL CONTROL REGISTER A (Continued)

vious contents of TDRE are held. TE iscleared to 0 in  MOD1
IOSTOP mode during RESET.

RTSO: Request to Send Channel O (Bit 4 in CNTLAO
Only). If bit 4 of the System Configuration Register is 0,
theRTSO/TXS pinexhibitstheRTSO0 function. RTSO allows

= 0 - No parity

1 - Parity enabled

the ASCI to control (start/stop) another communication de- MOoDo
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. = 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
. . . 0 0 O  Start + 7 bit data + 1 stop
MPBR/EFR: 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 ! 0 ?t:tr:); / bit data + parity +
MPB bit for the most recent receive operation. When written . .
. . 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. 3 5 0 Start = 8 bt data 3 1 sto
MPBR/EFR is undefined durin@RESET. : 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 bits 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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ZiLOG

ASCI RECEIVE REGISTER

Register addresses08Hand 09Hhold the ASCI receivedata
for channel 0 and channel 1, respectively.

ASCI Receive Register Channel O

Mnemonic RDRO
Address O8H

|— ASCI Transmit Data

Figure 38. ASCI Receive Register Channel 0

ASCI Receive Register Channel 1

Mnemonic RDR1
Address O9H

‘— 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, enable and

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/O Address = 000AH)

EF: End Flag (Bit 7). EFissetto 1 bytheCSI/Otoindicate
completion of an 8-hit data transmit or receive operation.
If End Interrupt Enable (EIE) bit= 1 whenEF issetto1,
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 I0OSTOP mode.

EIE: End Interrupt Enable (Bit 6). EIE issetto 1 to gen-
erate a CPU interrupt request. The interrupt request isin-
hibited if EIEisresetto0. EIE iscleared to 0 during RESET.

RE: Receive Enable (Bit 5). A CSI/O receive operation is
started by setting REto 1. When RE issetto 1, thedataclock
isenabled. Ininternal 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-
cally clearsREt00, EFissetto 1, 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

46 PRELIMINARY
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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 tRXTAL 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
—‘7 RESERVED

0| O 1 1 1 1 1 1

selected for normal operation of €T AL andXTAL pins.

The default for this bit i8.
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 isrequired, use the clock multiplier feature.

Bit 7. X2 Clock Multiplier Mode. Whenthishitissetto1, 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 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 is decremented 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 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: 1/O Address =

31H)

DM1, DMO: Destination Mode Channel O (Bits 5,4). This
mode specifieswhether the destination for channel Otransfers
is memory or 1/0O, 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 0 transfers
ismemory or |/O, and whether the address should beincre-
mented or decremented for each byte transferred.

Table 15. Channel O Source

Memory
SM1 SMO Memory I/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 16indicatesall 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 I/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 1/0 > 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 - 1/0 SARO-1, DARO fixed
1 1 1 0 Reserved
1 1 1 1 Reserved

Note: * Includes memory mapped I/O.

MMOD: Memory Mode Channel 0 (Bit 1). When chan-
nel 0 is configured for memory to/from memory transfers
thereisno Request Handshake signal to control thetransfer
timing. Instead, two automatic transfer timing modesare se-
lectable: burst (MMOD = 1) andcyclesteal (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 1/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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MMU COMMON BASE REGISTER

The Common Base Register (CBR) specifies the base ad-
dress (on 4-KB 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
arereset 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/0 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/0 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-KB 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 285180/Z8L 180 is descended from two different an-
cestor processors, ZiLOG'’s ariginal Z80 and the Hitachi
64180. The Operating M ode 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

[p7|os[os | [ [ | -]
I— Reserved
10C (R/W)

M1TE (W)
M1E (R/W)

Figure 81. Operating Control Register
(OMCR: 1/0 Address = 3EH)

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/Z8L180, this choice makes the processor
fetchoneRETIinstruction. WhenfetchingaRETI from zero-
wait-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-
inginstructionfetchcycles. After fetchingoneRETIinstruc-
tionwith normal timing, the processor returnsand refetches
the instruction using Z80-compatible cycles that drive M1
Low. Thistiming compatibility may berequired by external
Z80 peripherals to properly decode the RETI instruction.

|
Ao—Ag (Ar9) T pc X PC+1 ™ PC X prcr1 X
| EDH | ADH | EDH | 4DH |
DO_D7 | / \, | / N\ | / \\ : / \ |
o — — | — —
M1 | | I N N
| |
MREQ J|_| [ ] [ ||_|—:—|—||7
—_ |
"5 ] 1 | § I e IS
ST T [ | i |
| |

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

The /O Control Register (ICR) allowsrelocation of thein-
ternal 1/0 addresses. ICR also controlstheenabling and dis-
abling of IOSTOP mode (Figure 83).

Bit

7 6 5 4 3 1 0
IOA7 | IOA6 |IOSTP - - -
R/W R/W R/W

Figure 83. I/0 Control Register (ICR: I/0 Address =

3FH)

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

IOA74OA6::11—_
IOA7-I0A6 = 10—_
IOA7-10A6 = 0 1 —:
IOA7—IOA6::OO—=

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

ways 0. 0A7 and I0A6 arecleared to 0 during RESET.

OOFFH

OOCOH
OOBFH

0080H
O007FH

0040H
003FH

OOO0OOH

Figure 84. I/0 Address Relocation

IOSTP: IOSTOP Mode (Bit 5).

IOSTOP mode is enabled

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

32
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Figure 85. 64-Pin DIP Package Diagram
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HD 23.70 24.15 933 951 0-10
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= ~30 T a5 T 1. CONTROLLING DIMENSIONS: MILLIMETER

2. MAX COPLANARITY: .10
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Figure 86. 80-Pin QFP 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, ZiLOG 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 Iide support systems is not authorized. No licenses are conveyed,

superseded. ZiILOG, 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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