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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

PIN IDENTIFICATION

N
Vss d 1 64 g PHI
XTAL o — RD
EXTAL O = WR
WAIT o = M1
BUSACK I =
BUSREQ = MREQ
RESET — IORQ
NMI o — RFSH
INTO O — HALT
INT1T — TEND1
INT2 O — DREQ1
ST — CKS
AO O — RXS/CTS1
Al O — TXS
A2 o — CKA1/TENDO
A3 O Z8S180 — RXA1
Ad O . 4 TXA1
A5 o 64-Pin DIP L CKAO/DREQO
A6 — RXAO
A7 O — TXAO
A8 5 DCDO
A9 o = CTSO
A10 o = RTSO
A1l o — D7
A12 — D6
A13 o 4 Db
Al4 O 0 D4
A15 5 D3
A16 4 D2
A17 o a1 D1
A18/TOUT |- 41 DO
VDD - 32 33| VSS

Figure 2. Z8S5180 64-Pin DIP Pin Configuration
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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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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

Table 1. Z8S180/Z8L180 Pin Identification (Continued)

Pin Number and Package Type

Default Secondary
QFP PLCC DIP Function Function Control
53 52 TEST
54 53 49 RXA1
55 54 50 CKA1 TENDO Bit 4 of CNTLA1
56 55 51 TXS
57 56 52 RXS CTS1 Bit 2 of STAT1
58 57 53 CKsSs
59 58 54 DREQ1
60 59 55 TEND1
61 60 56 HALT
62 NC
63 NC
64 61 57 RFSH
65 62 58 IORQ
66 63 59 MREQ
67 64 60 E
68 65 61 M1
69 66 62 WR
70 67 63 RD
71 68 64 PHI
72 1 1 Vgg
73 2 Vss
74 3 2 XTAL
75 NC
76 4 3 EXTAL
77 5 4 WAIT
78 6 5 BUSACK
79 7 6 BUSREQ
80 8 7 RESET
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Z8S180/Z28L180
Enhanced Z180 Microprocessor ZiLOG

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

Pin Number and Package Type Pin Status
Default Secondary

QFP PLCC DIP Function Function RESET BUSACK SLEEP

1 9 8 NMI IN IN IN

2 NC

3 NC

4 10 9 INTO IN IN IN

5 11 10 INTT IN IN IN

6 12 11 INT2 IN IN IN

7 13 12 ST High High High

8 14 13 AO 3T 3T High

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

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

23 NC

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

31 33 31 A18 3T 3T High

Tout N/A ouT ouT

32 34 32 Vpp Vpp Vpp Vbp
33 35 A19 3T 3T High
34 36 33 Vgg Vgs Vgg Vgg
35 37 34 DO 3T 3T 3T
36 38 35 D1 3T 3T 3T
37 39 36 D2 3T 3T 3T
38 40 37 D3 3T 3T 3T
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Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

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

Pin Number and Package Type Pin Status
Default Secondary

QFP PLCC DIP Function Function RESET BUSACK SLEEP
76 4 3 EXTAL IN IN IN
77 5 4 WAIT IN IN IN
78 6 5 BUSACK High ouT ouT
79 7 6 BUSREQ IN IN IN
80 8 7 RESET IN IN IN
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28S180/28L180
Enhanced 2180 Microprocessor

ZiLOG

PIN DESCRIPTIONS (Continued)

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

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

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

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

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

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

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

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

Table 3. Status Summary

-—

ST HALT M1 Operation
1
1

0 CPU Operation (1st Opcode Fetch)
0

CPU Operation (2nd Opcode and 3rd
Opcode Fetch)

CPU Operation (MC Except Opcode

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

X = Do not care.
MC = Machine Cycle.

TENDO, TEND1. Transfer End 0 and 1 (Outputs, active
Low). Thisoutput is asserted active during the most recent
WRITE cycle of aDMA operation. It isused to indicate the
end of theblock transfer. TENDO ismultiplexed with CKA1.

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

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

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

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

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

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

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

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

Several pinsareused for different conditions, depending on
the circumstance.
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Z8S180/Z28L180

Enhanced Z180 Microprocessor

ZiLOG

ARCHITECTURE (Continued)

Internal Address/Data Bus

<

PHI

Y

TXS -
RXS—I»

CSI/O Transmit/Receive
Data Register:

Baud Rate
Generator

-§—pp CKS

TRDR (8)

CSI/0 Control Register:

A

CNTR (8) <

Y

Interrupt Request

Figure 7. CSI/O Block Diagram
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

OPERATION MODES

280 versus 64180 Compatibility. The Z8S180/Z8L.180 M1E (M1 Enable). This bit controls thé1 output and is
is descended from two different “ancestor” processorsetto al duringRESET.

ZiLOG's original Z80 and the Hitachi 64180. The Operats _ — , : )
ing Mode Control Register (OMCR), illustrated in FigureV\/henNI1E = 1, theMT output is asserted Low during op

8, can be programmed to select between certain Z80 aﬁasdten:cz::ﬂi]n(;yglislé Igfteaer_Mplt Qf(l;r:lvv;’ézd%e cycles, and the
64180 differences. Yy ge.

On the 28S180/Z8L180, this choice makes the processor
fetch aRETI instruction one time. When fetchingR&TI

|D7|D6|D5| _| _| _| _| _| from a zero-wait-state memory location, the processor uses
three clock bus cycles. These bus cycles are not fully Z80-
L Reserved timing compatible.
10C (R/W) WhenM1E = 0, the processor does not drivié Low dur-
MTTE (W) ing the instruction fetch cycles. After fetchinR&T! in-

struction with normal timing, the processor goes back and
refetches the instruction using fully Z80-compatible cycles
Figure 8. Operating Control Register that include drivingvi1 Low._ This option may be required
(OMCR: 1/0 Address = 3EH) by some ext_ernal 280 peripherals to properly decode the
RETI instruction. Figure 9 and Table 5 show B&Y1 se-
guence wheM1E isO.

M1E (R/W)

Ty T, T3 Tq T T3 T, T, T, Tq¢ Tp T3 T Ty T Tz T

nipipipipipipipipinipipipipininip]

|
Ao—A1g (A19) I pc X PC+1 ) PC X___PC+1 X
|
|
|
[
|
|
| |

EDH | 4DH EDH 4DH |
Do-Dy < > < > < ul

l o
M | 1
i

g
_j_;l,______

|

Figure 9. RETI Instruction Sequence with M1E = 0
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Z8S180/Z28L180

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

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

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

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

T4 Ty T3

Write into OMCR

| |

Opcode Fetch

Figure 10. M1 Temporary Enable Timing

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

When10C = 1, theIORQ and RD signals function the same
asthe 264180 (Figure 11).

18 PRELIMINARY

DS006002-ZMP0200



ZiLOG

Z38S180/28L180
Enhanced Z180 Microprocessor

1

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

T4 Ty

PHE | ]

IORQ |

I |
]

RD
WR

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

¢ Normal Operation

e HALT Mode

e |OSTOP Mode

e SLEEP Mode

e SYSTEM STOP Mode
e IDLE Mode

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

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

HALT Mode. This mode is entered by the HALT instruc-
tion. Thereafter, the Z8S180/Z8L 180 processor continually
fetches the following opcode but does not execute it and
drives the HALT, ST and M1 pins al Low. The oscillator
and PHI pin remain Active. Interrupts and bus granting to
externa Masters, and DRAM refresh can occur, and all on-
chip 1/0O devices continue to operate including the DMA
channels.

DS006002-ZMP0200
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

IDLE Mode Bus Release Mode IDLE Mode

- T

(L S O o
9.5 Cycle Delay until BUSACK Asserted

BUSREQ \ _____ _ -/

BUSACK ———  ~— ——-~ _\ /7

A19=Ao CFFFFFH \ /" FFFFFH

High Impedance

Figure 16. Bus Granting to External Master in IDLE Mode

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

Software can put the Z8S180/Z8L 180 into thismode by set- OIUt ?(fSTANDBY mode,danﬁ acrystal IIIS In useor m_an external
ting the IOSTOP hit (ICR5) to 1, CCR6 to 1, and executing clock source s stop_pe : t. e external logic must T .
the SLP instruction. This mode stops the on-chip oscillator Low until the on-chlp oscillator or external clock source is
and thus draws the least power of any mode, less than 1odg'started and stabilized.

As with IDLE mode, the Z8S180/Z8L 180 lea\@BANDBY The clock—s_tability r_equirements ofthe 2881_80/28L180 are
mode in response to a Low BESET, onNMI, or a Low much less in the divide-by-two mode that is selected by a

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

in the INT/TRAP Control Register. This action grants th ihe CPU Control Register (CCR7). As aresult, software per-

bus to an external Master if the BREXT bit in the CPU Cor‘ff-OrmS the following actions:

trol Register (CCR5) is. The time required for all of these 1. Sets CCR7 t0 for divide-by-two mode before &81P
operations is greatly increased by the necessity for restart- instruction andSTANDBY mode.
ing the on-chip oscillator, and ensuring that it stabilizes tg_

: Delays setting CCR7 back td for divide-by-one
square-wave operation.

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

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

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

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

clock cycles), theSTANDBY modglcan be u_sgful to allow 85180/28L.180 waits Z (131,072) clock cycles. When
the external clock source to stabilize after it is re-enable X - . . :
CR3 is1, it waits 64 clock cycles. This state is called

QUICK RECOVERY mode. The same delay applies to grant-
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Z8S180/28L180

ZiLOG Enhanced Z180 Microprocessor
STANDBY Mode Bus Release Mode STANDBY Mode
’4 > >
TX TX

T ||

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

BUSACK ——— -~ "\ /

A197Ao FFFFFH X X FFFFFH

HALT Low
High
M1

Figure 18. Bus Granting to External Master During STANDBY Mode
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

Table 8. Z8S180 AC Characteristics (Continued)
Vpp = BV £10% or Vpp = 3.3V = 10%; 33-MHz Characteristics Apply Only to 5V Operation

Z8S180—20 MHz Z8S180—33 MHz

Number Symbol Item Min Max Min Max Unit
63 tREH RESET Hold Time from PHI Fall 25 — 15 — ns
64 tosc Oscillator Stabilization Time — 20 — 20 ns
65 texR External Clock Rise Time (EXTAL) — 5 — 5 ns
66 texk External Clock Fall Time (EXTAL) — 5 — 5 ns
67 tRR RESET Rise Time — 50 — 50 ms
68 tRF RESET Fall Time — 50 — 50 ms
69 tiR Input Rise Time (except EXTAL, RESET) — 50 — 50 ns
70 tF Input Fall Time (except EXTAL, RESET) — 50 — 50 ns
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28S180/28L180
Enhanced 2180 Microprocessor

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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ZiLOG

Z38S180/28L180
Enhanced Z180 Microprocessor

ASCI CHANNEL CONTROL REGISTER B

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

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

Figure 34. ASCI Channel Control Register B

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

MP: Multiprocessor Mode (Bit 6). When MP is set to 1,
thedataformatisconfigured for multiprocessor modebased
onMOD2 (number of databits) and MODO (number of stop
bits) in CNTLA. The format is asfollows:

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

Multiprocessor (MP = 1) format offers no provision for
parity. If MP = 0, the data format is based on MODO,
MOD1, MOD2, and may include parity. The MP bit is
cleared to 0 during RESET.

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

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

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

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

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

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

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

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

Table 10. Divide Ratio

input pin function is selected. The READ data of CTS/PS 552 il 550 Divide Ratio
is not affected by RESET. 8 8 (1) +;
If the SS2-0 bitsin thisregister are not 111, and the BRG 0 1 0 4
mode bit inthe ASEXT register is 0, then writing to thisbit 0 1 1 8
sets the prescale (PS) control. Under those circumstances, 1 o o 16
a 0 indicates a divide-by-10 prescale function whilea 1 .
indicates divide-by-30. The bit resetsto 0. ! 0 ! 32
1 1 0 +64
1 1 1 External Clock
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ZiLOG

Z38S180/28L180
Enhanced Z180 Microprocessor

ASCIO reguests an interrupt when DCDO goes High. RIE is
cleared to 0 by RESET.

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

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

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

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

ASCI TRANSMIT DATA REGISTERS

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

ASCI Transmit Data Registers Channel O

Mnemonic TDRO
Address O6H

7 6 5 4 3 2 1 0]

|— ASCI Transmit

Channel O

Figure 36. ASCI Register

ASCI Transmit Data Registers Channel 1

Mnemonic TDR1
Address O7H

7 6 5 4 3 2 1 0

|— ASCI Transmit

Channel 1

Figure 37. ASCI Register

DS006002-ZMP0200

PRELIMINARY 45



28S180/28L180
Enhanced 2180 Microprocessor

ZiLOG

DMA DESTINATION ADDRESS REGISTER CHANNEL O

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

DMA Destination Address Register Channel O
Low

Mnemonic DAROL
Address 23H

Figure 58. DMA Destination Address Register Channel
0 Low

DMA Destination Address Register Channel O
High

Mnemonic DAROH
Address 24H

Figure 59. DMA Destination Address Register Channel
0 High

DMA Destination Address Register
Channel OB

Mnemonic DAROB
Address 25H

L A19-A16

Reserved

Figure 60. DMA Destination Address Register Channel
OB

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

Bit 1 Bit O
(A17) (A16) DMA Transfer Request
0 0 DREQO (external)
0 1 TDRO (ASCIO)
1 0 TDR1 (ASCI1)
1 1 Not Used
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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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SYMBOL MILLIMETER INCH

MIN MAX MIN MAX
A 4.32 4.57 170 .180
Al 2.43 2.92 .095 115
D/E 25.02 25.40 .985 1.000
D1/E1 2413 24.33 .950 .958
D2 22.86 23.62 .900 930
€ 1.27 TP 050 TYP

e A
o=t Al
0.66/0.51
| .026/.020
v
I b q @
.0483.042 B_
* £3
(&)
0.51/0.36 zS5
i 020/014 Ea
zE
O L
2 (&3
ge
0.81/0, e
1032/.026
L3 t
R L.14/0.64
.0457.025
NOTES:

1. CONTROLLING DIMENSIONS : INCH
2. LEADS ARE COPLANAR WITHIN .004 IN RANGE.
3. DIMENSION : _ MM

INCH

Figure 87. 68-Pin PLCC Package Diagram
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ORDERING INFORMATION

Codes
Speed 10 = 10 MHz

20 = 20 MHz

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

V = 68-Pin PLCC

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

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

Example:
Z 85180 10P S C
L Environmental Flow

Temperature

Package

Speed

Product Number

ZiLOG Prefix

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

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

Pre-Characterization Product

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

with some aspects of the document may be found, either by
ZiLOG or its customers in the course of further application and
characterization work. In addition, 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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