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Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

GENERAL DESCRIPTION (Continued)
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Figure 1. Z8S180/Z28L180 Functional Block Diagram
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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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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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Z8S180/28L180

ZiLOG Enhanced Z180 Microprocessor
Table 4. Multiplexed Pin Descriptions

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

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

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

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

(STAT1) is set to 1, the CTS1 function is selected. If the CTS1E bit is set to 0, the RXS
function is selected.

DS006002-ZMP0200 PRELIMINARY 13
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Enhanced 2180 Microprocessor
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OPERATION MODES (Continued)

IDLE Mode

Opcode Fetch or Interrupt
Acknowledge Cycle

’4

Ts Ty

PHI

I

-« — >

9.5 Cycle Delay from INTi Asserted

NMI \ -7

INTO, INT1, INT2 \

A19=Ro FFFFFH

HALT

M1

Figure 15. Z8S5180/28L180 IDLE Mode Exit Due To External Interrupt

WhiletheZ8S180/Z8L 180isinIDLE mode, it grantsthebus
to an external Master if the BREXT bit (CCR5) is1. Figure
16 depicts the timing for this sequence.

Note: A response to a bus request takes 8 clock cycles longer
than in normal operation.

After the external Master negates the Bus Request, the
Z8S5180/Z8L 180 disablesthePHI clock andremainsin IDLE
mode.

22

PRELIMINARY

DS006002-ZMP0200



Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

ing the busto an external Master during STANDBY mode,  aDl instruction, the processor restarts by executing the in-
when the BREXT bit in the CPU Control Register (CCR5)  struction(s) following th&LP instruction. IfINTO, orINT1
isil. or INT2 goes inactive before the end of the clock stabiliza-

As described previously for SLEEP and IDLE modes, when tion delay, the Z85180/Z8L 180 staysSRANDBY mode.

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

IE instruction, it starts by performing the interrupt with the

retur.n addrgss being that of the instruction following thWote: The 78S180/Z8L 180 takes either 64 or 217 (131,072)
SLP instruction. If the Z8S_180/Z8L180 leavBSANDBY _ clocks to restart, depending on the CCR3 bit.

mode due to an external interrupt request that's enabled_ -
theINT/TRAP Control Register, but théF, bit is0 due to

Opcode Fetch or Interrupt
STANDBY Mode Acknowledge Cycle
’4 >

-
T, Ty T3 Ty

PHI | J | |

-
27 or 64-Cycle Delay from INTi Asserted

or

INTO, INT1, INT2 \ /

Ar9=Ao FFFFFH X

HALT /
mi A\

Figure 17. Z8S5180/28L180 STANDBY Mode Exit Due to External Interrupt

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

takes 64 or ¥ (131,072) clock cycles to grant the bus de£an be used.
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ZiLOG Enhanced Z180 Microprocessor
STANDBY Mode Bus Release Mode STANDBY Mode
’4 > >
TX TX

T ||

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

BUSACK ——— -~ "\ /

A197Ao FFFFFH X X FFFFFH
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M1

Figure 18. Bus Granting to External Master During STANDBY Mode
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28S180/28L180
Enhanced 2180 Microprocessor

ZiLOG

STANDARD TEST CONDITIONS

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

enced pin.

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

VoL max + Voy Min

2

Figure 19. AC Parameter Test Circuit

ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage Vb -0.3 ~ +7.0 \
Input Voltage Vin -0.3 ~ V, +0.3 \
Operating Temperature Topr 0~ 70 °C
Extended Temperature TexT -40 ~ 85 °C
Storage Temperature Tstg -55 ~ +150 °C

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

26 PRELIMINARY
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Z8S180/Z28L180
Enhanced Z180 Microprocessor ZiLOG

AC CHARACTERISTICS —Z8S180 (Continued)

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
32 UNTH INT Hold Time from PHI Fall 10 — 10 — ns
33 LNV, NMI Pulse Width 356 — 2b — ns
34 tgRs BUSREQ Set-up Time to PHI Fall 10 — 10 — ns
35 tgRH BUSREQ Hold Time from PHI Fall 10 — 10 ns
36 tgAD1 PHI Rise to BUSACK Fall Delay — 25 — 15 ns
37 tBAD2 PHI Fall to BUSACK Rise Delay — 25 — 15 ns
38 tszD PHI Rise to Bus Floating Delay Time — 40 — 30 ns
39 twvewn  MREQ Pulse Width (High) 35 — 25 — ns
40 tMEWL MREQ Pulse Width (Low) 3b — 2b — ns
41 tRED1 PHI Rise to RFSH Fall Delay — 20 — 15 ns
42 tRED2 PHI Rise to RFSH Rise Delay — 20 — 15 ns
43 tHAD1 PHI Rise to HALT Fall Delay — 15 — 15 ns
44 tHAD2 PHI Rise to HALT Rise Delay — 15 — 15 ns
45 tbras DREQ1 Set-up Time to PHI Rise 20 — 15 — ns
46 tbROH DREQ1 Hold Time from PHI Rise 20 — 15 — ns
47 tTED1 PHI Fall to TENDi Fall Delay — 25 — 15 ns
48 tTeD2 PHI Fall to TENDi Rise Delay — 25 — 15 ns
49 tepg PHI Rise to E Rise Delay — 30 — 15 ns
50 tepo PHI Fall or Rise to E Fall Delay — 30 — 15 ns
51 PwEH E Pulse Width (High) 25 — 20 — ns
52 PwEL E Pulse Width (Low) 50 — 40 — ns
53 te, Enable Rise Time — 10 — 10 ns
54 ey Enable Fall Time — 10 — 10 ns
55 trop PHI Fall to Timer Output Delay — 75 — 50 ns
56 tsTp CSI/O Transmit Data Delay Time (Internal — 2 — 2 tcyc
Clock Operation)
57 tsTDE CSI/O Transmit Data Delay Time (External — 7.5 teye — 75 tcye  ns
Clock Operation) +75 +60
58 tsRg) CSI/O Receive Data Set-up Time (Internal 1 — 1 — tcyc
Clock Operation)
59 tsRrHI CSI/O Receive Data Hold Time (Internal 1 — 1 — tcyc
Clock Operation)
60 tsRsE CSI/O Receive Data Set-up Time (External 1 — 1 — tcyc
Clock Operation)
61 tsRHE CSI1/O Receive Data Hold Time (External 1 — 1 — tcyc
Clock Operation)
62 tRES RESET Set-up Time to PHI Fall 40 — 25 — ns
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Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

TIMING DIAGRAMS (Continued)

I/0 Read Cycle I/0 Write Cycle

IORQ ‘\JT‘ 4 _i %
- |«22 > 25
WR

/O Read Cycle}
/O Write Cycle)

CPU Timing (IOC = P

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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47 18
48
-
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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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CSI/0 Clock / S
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Figure 30. Rise Time and Fall Times
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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

42 PRELIMINARY DS006002-ZMP0200



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
DS006002-ZMP0200 PRELIMINARY 43
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ASCI STATUS REGISTER 0,1

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

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

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

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

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

Bit 7 6 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
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TIMER CONTROL REGISTER

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

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

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

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

10H)

TIF1: Timer Interrupt Flag 1 (Bit 7) . When TMDR1 dec-
rementsto O, TIF1 is set to 1. This condition generates an
interrupt request if enabled by TIE1 = 1. 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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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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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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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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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
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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
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v
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ge
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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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