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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
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).
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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
Enhanced Z180 Microprocessor

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

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

tency imposed by aninterrupt-response sequence. Figure 14 start.
depictsthe timing for exiting SLEEP mode due to an inter-
rupt request.
SLP 2nd Opcode Opcode Fetch or Interrupt
Fetch Cycle | SLEEP Mode | Acknowledge Cycle
To LE Ty T, Ts Ts Ty T, T3
PHI [ s I I 1 LI L
INTi, NMI \ /
A19-Ao SLP 2nd Opcode Address X FFFFFH X
HALT \
M1 /

Figure 14. SLEEP Timing

IOSTOP Mode. IOSTOP mode is entered by setting the
IOSTOP hit of the I/O Control Register (ICR) to 1. In this
case, on-chip I/O (ASCI, CSI/O, PRT) stops operating.
However, the CPU continues to operate. Recovery from
IOSTOP modeis performed by resetting the IOSTOP bit in
ICRt0O.

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

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

e SetthelOSTOP bit (ICR5) to 1
e SetCCR6100

e SetCCR3to1

e Execute the SLP instruction

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

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

The 285180/Z8L. 180 leaves IDLE mode in response to a
Low on RESET, an external interrupt request on NMI, or an
external interrupt request on INTO, INT1 or INT2 thatisen-
abledintheINT/TRAP Control Register. Aspreviously de-
scribed for SLEEP mode, when the Z8S180/Z8L 180 |eaves
IDLE mode due to an NMI, or due to an enabled external in-
terrupt request when the IEF flagis 1 dueto an El instruc-
tion, the device starts by performing the interrupt with the
return address of the instruction after the SLP instruction.

If an external interrupt enablesthe INT/TRAP control reg-
ister while the IEF1 bit is 0, Z85180/Z8L 180 leaves IDLE
mode; specifically, the processor restarts by executing the
instructions following the SLP instruction.

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

Note: The Z8S180/Z8L 180 takes about 9.5 clocks to restart.
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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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Figure 21. CPU Timing

(INTO Acknowledge Cycle, Refresh Cycle, BUS RELEASE Mode,
HALT Mode, SLEEP Mode, SYSTEM STOP Mode)
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Z8S180/Z28L180

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

PRELIMINARY

41



Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

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 STATUS REGISTER 0,1

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

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

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

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

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

Bit 7 6 5 4 3 2 1 0]
RDRF | OVRN PE FE RE CTS1E | TDRE TIE
R R R R R/W R/W R R/W

Figure 35. ASCI Status Registers

RDRF: Receive Data Register Full (Bit 7). RDRF is set to
1 when an incoming data byte is loaded into an empty Rx
FIFO. If aframing or parity error occurs, RDRF is still set
and thereceivedata (which generated theerror) isstill load-
ed into the FIFO. RDRF is cleared to 0 by reading RDR and
most recently received character in the FIFO from I0OSTOP
mode, during RESET and for ASCIO if the DCDO input is
auto-enabled and is negated (High).

OVRN: Overrun Error (Bit 6). An overrun condition oc-
cursif the receiver finishes assembling a character but the
Rx FIFO isfull sothereisnoroom for the character. How-
ever, thisstatus bit isnot set until the most recent character
received before the overrun becomes the oldest byte in the
FIFO. This hit is cleared when software writesa 1 to the
EFR bit in the CNTLA register. The bit may also be cleared
by RESET in I0OSTOP mode or ASCIO if the DCDO pin is
auto enabled and is negated (High).

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

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

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

FE: Framing Error (Bit 4). A framing error is detected
when the stop bit of a character is sampled as 0/SPACE.
However, thisstatusbit isnot set until/unlesstheerror char-
acter becomes the oldest one in the Rx FIFO. FE is cleared
when softwarewritesa 1 tothe EFR bitinthe CNTLA reg-
ister. FE is aso cleared by RESET in I0STOP mode, or on
ASCIO, if the DCDO pin is auto-enabled and is negated
(High).

REI: Receive Interrupt Enable (Bit 3). RIE should besetto
1 to enable ASCI receive interrupt requests. When RIE is
1, the Receiver requests an interrupt when a character isre-
ceived and RDRF is set, but only if neither DMA channel
requires its request-routing field to be set to receive data
fromthisASCI. That is, if SM1-0 are 11 and SAR17-16
are10,0r DIM1is 1 andIAR17-16 are 10, then ASCI1
does not request an interrupt for RDRF. If RIE is 1, either
ASCI requestsan interrupt when OVRN, PE or FE isset, and

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

DCDO: Data Carrier Detect (Bit 2 STATO). Thishitisset
to 1 when the 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
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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
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ZiLOG

TIMER CONTROL REGISTER

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

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

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

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

10H)

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

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

TIE1: Timer Interrupt Enable 1 (Bit 5). When TIEO is set
to1, TIF1 = 1 generatesaCPU interrupt request. When
TIEO isreset to 0, theinterrupt request isinhibited. During
RESET, TIEO iscleared to 0.

TOC1, O: Timer Output Control (Bits 3, 2). TOC1 and
TOCO control the output of PRT1 using the multiplexed
A18/ToyT pin as indicated in Table 12. During RESET,
TOC1 and TOCO arecleared to 0. If bit 3 of theIAR1B reg-
ister is 1, the Tyt function is selected. By programming

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

Table 12. Timer Output Control

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

set Low or High as
indicated

1 1 1

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

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

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

address may be adestination or asource memory location. ~ Mnemonic MAR1H

Theregister contains 20 bitsandmay specify upto1024 kB~ Address 29H
memory addresses.

DMA Memory Address Register, Channel 1L

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

DMA Memory Address Register, Channel 1B

Figure 65. DMA Memory Address Register, Mnemonié: MAR1B
Channel 1L Address 2AH

L A19-A16

Reserved

Figure 67. DMA Memory Address Register,
Channel 1B
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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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All TRAPs occur after fetching an undefined secondopcode  The state of the Undefined Fetch Object (UFO) bit in ITC
byte following one of the prefix opcodes (CBH, DDH, EDH,  allowsTRAP softwareto correctly adjust the stacked PC, de-
or FDH) or after fetching an undefined third opcode byte  pending on whether the second or third byte of the opcode
following one of the double-prefix opcodes (DDCBH or  generated the TRAP. If UFO = 0, the starting address of

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

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

Ty T, T3 Ity 7, 17, T, T Iy 7, 73 0y T, 75 IT, T, T4 |

L L L L L L L e

| | | | | I
Ao-Arg (A1) X I PC X sp1__ X sp2 X 0000H X
—\ I [ | — |
Po7b7 : —/ : P P
Undefined )
| Opcode | I I | |
N | | |
(N ' | I
[ | | [ ‘ |
MREQ ] [ ] [T] [T] [T
=5 _I_|—|I | | | |
[ I | I | |
WR I I ] |_|_| [ I
| | | |

Figure 75. TRAP Timing—2nd Opcode Undefined
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PACKAGE INFORMATION

32
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SypoL |__MILLIMETER INCH
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OO OOOOOOUoo OO oo D000 oUn oo 00 Al 038 | 107 | o5 | 042
33 64 a2 368 | 394 | 145 | 155
B 038 | 053 | 015 | o2t
b Bl 094 | 109 | 037 | 043
c 023 | 038 | 009 | 015
D 57.40| s817 | 2260 | 2290
£ 18.80 19.30 740 .760
€1 1676 17.27 | 660 | 680
178 TYP 070 TYP
eA 1930 | 2032 | 760 | 800
L 318 | 38t | 125 | 1s0
o 165 | 191 | 065 | 075
B 102 | 178 | o040 | 070

Figure 85. 64-Pin DIP Package Diagram
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1 24 i —
.H‘ DETAL A—
b
W
SYBoL MILLIMETER INCH
MIN MAX MIN MAX

Al 0.10 0.30 004 012

A2 2.60 2.80 102 110

b 0.30 0.45 012 018

¢ 0.13 0.20 005 008 DETAIL A

HD 23.70 24.15 933 951 0-10

D 19.90 20.10 783 791

HE 17.70 18.15 697 715

£ 13.90 14,10 547 555 NOTES:

= ~30 T a5 T 1. CONTROLLING DIMENSIONS: MILLIMETER

2. MAX COPLANARITY: .10
L 070 | 1.0 028 | 043 004

Figure 86. 80-Pin QFP Package Diagram

c

CONTROLLING DIMENSIONS : INCH
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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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