" PRELIMINARY PRODUCT SPECIFICATION

K 285180/28L180

,\,\ / ENHANCED Z180 MICROPROCESSOR
OFFERS FASTER EXECUTION,
POWER-SAVER MODE, Low EMI

FEATURES
¢ Code Compatible with ZiLOG z80bCPU e Two 16-Bit Counter/Timers
e Extended Instructions e Two Enhanced UARTS (up to 512 Kbps)
e Two Chain-Linked DMA Channels e Clock Speeds: 10, 20, 33 MHz
e Low Power-Down Modes e Operating Range: 5V (3.3V@ 20 MHz)
¢ On-Chip Interrupt Controllers e Operating Temperature Range: 0°C to +70°C
¢ Three On-Chip Wait-State Generators e —40°C to +85°C Extended Temperature Range
¢ On-Chip Oscillator/Generator e Three Packaging Styles
e Expanded MMU Addressing (Up to 1 MB) — 68-Pin PLCC
e Clocked Serial I/0 Port - 64-PinDIP
— 80-Pin QFP

GENERAL DESCRIPTION

The enhanced Z85180/Z8L 18Bignificantly improves on three modes inter_wded to.further reduce power consumption.
previous Z80180 models, while still providing full back- Power consumption durir§TANDBY Mode is reduced to
ward compatibility with existing ZiLOG Z80 devices. The 10 HA by stopping the external oscillators and internal

Z8S180/Z8L180 now offers faster execution speeds, pow/ock. TheSLEEP mode reduces power by placing the CPU
er-saving modes, and EMI noise reduction. into a stopped state, consuming less current while the on-

chip I/O devices still operate. TI8#/STEM STOP mode
This enhanced z180 design also incorporates additionalplaces both the CPU and the on-chip peripherals into a
feature enhancements to the ASCls, DMAs,&IINDBY  stopped mode, reducing power consumption even further.

mode power consumption. With the addition of ESCC-like .
Baud Rate Generators (BRGS), the two ASClIs offer the er>? new clock-doubler feature in the Z85180/Z8L.180 allows
e internal clock speed to be twice the external clock speed.

ibility and capability to transfer data asynchronously at rate . .
of up to 512 Kbps. In addition, the ASCI receiver featureé‘S a result, system cost is reduced by allowing the use of
a 4-byte first inffirst out (FIFO) buffer which reduces the ower-cost, lower-frequency crystals.

likelihood of overrun errors. The DMAs have been modifiedrhe Enhanced Z180 is housed in 80-pin QFP, 68-pin PLCC,
to allow for chain-linking of the two DMA channels when and 64-pin DIP packages.

set to take their DMA requests from the same peripherals

device. This feature allows for nonstop DMA operation beNote: All Signals with ari overlinare active Low. For exam-

tween the two DMA channels. ple: B/W, in which WORD is active Low; or BV, in

Notonly does the Z85180/Z8L180 consume less powerdur- ~ Which BYTE is active Low.
ing normal operations than the previous model, it offer
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Z8S180/Z28L180

Enhanced Z180 Microprocessor ZiLOG
GENERAL DESCRIPTION (Continued)
Power connections follow the conventional descriptions be-
low: Connection Circuit Device
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Figure 1. Z8S180/Z28L180 Functional Block Diagram
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

PIN IDENTIFICATION

—/
Vss d 1 64 g PHI
XTAL o — RD
EXTAL O = WR
WAIT o = M1
BUSACK =
BUSREQ = MREQ
RESET — IORQ
NMI o — RFSH
INTO O — HALT
INT1T — TEND1
INT2 O — DREQ1
ST o — CKS
AO O — RXS/CTS1
Al O — TXS
A2 o — CKA1/TENDO
A3 O Z8S180 — RXA1
Ad O . 4 TXA1
A5 d 64-Pin DIP L CKAO/DREQO
A6 — RXAO
A7 O — TXAO
A8 O 5 DCDO
A9 o = CTSO
A10 o 5 RTSO
A1l o — D7
A12 — D6
A13 o 4 Db
A14 o 4 D4
A15 o 4 D3
A16 o 4 D2
A17 o a1 D1
A18/TOUT O =1 DO
VDD - 32 33| VSS

Figure 2. Z8S5180 64-Pin DIP Pin Configuration
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Z8S180/Z28L180

Enhanced Z180 Microprocessor

PIN IDENTIFICATION (Continued)
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Figure 3. Z8S180/28L180 68-Pin PLCC 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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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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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 CKs
59 58 54 DREQ1
60 59 513) 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 Vgg 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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ZiLOG

Z8S180/28L180

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 1/0 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
55 54 50 CKA1 3T 1/0 1/0
TENDO N/A High High
56 55 51 TXS High ouT ouT
57 56 52 RXS IN IN IN
CTS1 N/A IN IN
58 57 53 CKS 3T 1/0 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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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 b 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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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

PIN DESCRIPTIONS

AO-A19 Address Bus (Output, 3-stat&)0-A19 forma  E. Enable Clock (Output). This pin functions as a synchro-
20-bit address bus. The Address Bus provides the addreé¥sis, machine-cycle clock output during bus transactions.

for memory data bus exchanges (up to 1 MB) and I/O dafgraL. External Clock Crystal (Input). Crystal oscillator
bus exchanges (up to 64 KB). The address bus enterg.gnnections. An external clock can be input to the

high-impedance state during reset and external bus aggs180/z81.180 on this pin when a crystal is not used. This
knowledge cycles. Address liad 8 is multiplexed with the input is Schmitt triggered.

output of PRT channel I §t, selected as address output _ . _
on reset), and address lia@9 is not available in DIP ver- HALT. HALT/SLEEP (Output, active Low). This output is
sions of the 785180, asserted after the CPU executes eitheHKRET or SLEEP

_ instruction and is waiting for either a nonmaskable or a
BUSACK. Bus Acknowledge (Output, active Low). maskable interrupt before operation can resume. It is also

BUSACK indicates that the requesting device, the MPU adsed with théiT andST signals to decode the status of the
dress and data bus, and some control signals enter their higleu machine cycle.

impedance state. _ _
INTO. Maskable Interrupt Request O (Input, active Low).

BUSREQ. Bus Request (Input, active Low). This input isThis signal is generated by external I/0 devices. The CPU
used by external devices (such as DMA controllers) to rayonors these requests at the end of the current instruction
questaccessto the system bus. This request demands a higlate as long as tHéMI andBUSREQ signals are inactive.

er priority tharNMI and is always recognized at the end offthe CPU acknowledges this interrupt request with an in-

the current machine cycle. This signal stops the CPU frokgrrupt acknowledge cycle. During this cycle, bothifie
executing further instructions, places addresses, data busggdiORQ signals become active.

and other control signals into the high-impedance state. __ ___
INT1, INT2. Maskable Interrupt Request 1 and 2 (Inputs,

CKAO, CKA1. Asynchronous Clock 0 andl (bidirection-  active Low). This signal is generated by external I/0 de-
al). When in output mode, these pins are the transmit aRgtes. The CPU honors these requests at the end of the cur-
receive clock outputs from the ASCI baud rate generatorgantinstruction cycle as long as @i, BUSREQ, andNTO

When in input mode, these pins serve as the external clogfgynals are inactive. The CPU acknowledges these requests
inputs for the ASCI baud rate generat@&AO0 is multi-  \yith an interrupt acknowledge cycle. Unlike the acknowl-
plexed withDREQO, andCKA 1 is multiplexed witiTENDO. edgment fofNTO, neither théviT or TORQ signals become

CKS. Serial Clock (bidirectional). This line is the clock for active during this cycle.

the CSI/O channel. IORQ. I/0 Request (Output, active Low, 3-stai€@RQ in-
CTSO0-CTS1. Clear to send 0 and (Inputs, active Low). dicates that the address bus contaiwalid I/0O address for
These lines are modem control signals for the ASCI cha@n!/0 READ or1/0 WRITE operationlORQ is also gener-
nels.CTST is multiplexed withRXS. @, along wittM1, during the acknowledgment of the
INTO input signal to indicate that an interrupt response vec-

D(_)—D7. Data_Bu_s_= (b_ldlrectlonal, 3-stat@)0-D7 con- tor can be place onto the data bus. This signal is analogous
stitute an 8-bit bidirectional data bus, used for the transf% thelOE signal of the 64180

of information to and from I/0O and memory devices. The

data bus enters the high-impedance state during reset dd. Machine Cycle 1 (Output, active Low). Together with
external bus acknowledge cycles. MREQ, M1 indicates that the current cycle is the opcode-
fetch cycle of instruction execution. Together WTiRQ,

M1 indicates that the current cycle is for interrupt acknowl-
edgment. Itis also used with tHALT andST signal to de-
DREQO, DREQ1. DMA Request 0 andl (Input, active code the status of the CPU machine cycle. This signal is
Low). DREQ is used to request a DMA transfer from oneanalogous to thelR signal of the Z64180.

ofthe on-chip DMA channels. The DMA channels monitoiggeg Memory Request (Output, active Low, 3-state).
these inputs to determine when an external device is rea

) ) EQ indicates that the address bus holds a valid address
for aREAD or WRITE operation. These inputs can be pro

. . “for a memonREAD or memoryWRITE operation. This sig-
grammed to be either level or edge senB&EQ0 is mul- nal is analogous to tHaE signal of Z64180.
tiplexed withCKAO.

DCDO. Data Carrier Detect O (Input, active Low); a pro-
grammable modem control signal for ASCI channel 0.

NMI. Nonmaskable Interrupt (Input, negative edge trig-
gered) NMI demands a higher priority th&dT and is al-
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Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

PIN DESCRIPTIONS (Continued)

ways recognized at the end of an instruction, regardless BENDO, TEND1. Transfer End 0 and 1 (Outputs, active
the state of the interrupt-enable flip-flops. This signal forcesow). This output is asserted active during the most recent
CPU execution to continue at location66H. WRITE cycle of a DMA operation. It is used to indicate the

PHI. System Clock (Output). The output is used as a refe?—nd of the block transfeFENDO is multiplexed withCKA1.

ence clock for the MPU and the external system. The fréEST. Test (Output, not in DIP version). This pin is for test
guency of this output may be one-half, equal to, or twicand should be left open.
the crystal or input clock frequency.

Tout- Timer Out (Output) Tyt is the output from PRT
RD. Read (Output, active Low, 3-stat®D indicates that channel 1. This line is multiplexed witti 8 of the address
the CPU wants to read data from either memory or an 1/@ys.

device. The addressed I/O or memory device should use t

signal to gate data onto the CPU data bus. h|J§(Ao, TXA1. Transmit Data 0 and 1 (Outputs). These sig-

nals are the transmitted data from the ASCI channels. Trans-
RFSH. Refresh (Output, active Low). Together wWIREQ, ~ mitted data changes are with respect to the falling edge of
RFSH indicates that the current CPU machine cycle and the transmit clock.

contents of the address bus should be used for refresh of q‘XES Clocked Serial Transmit Data (Outputhis line is
namic memories. The low-order 8 bits of the address blfﬁe t.ransmitted data from the CSI/O channel

(A7-A0) contain the refresh addre$kissignal isanalogous '

to the REF signal of the Z64180. WAIT. Wait (Input, active Low)WAIT indicates to the

RTSO0. Request to Send 0 (Output, active Low); aprogramMPU that the addressed memory or I/O devices are not

: ready for data transfer. This input is sampled on the falling
mable MODEM control signal for ASCI channel 0. edge ofT2 (and subsequenvAIT states). If the input is

RXAO, RXA1. Receive Data 0 and 1 (Inputhese signals  sampled Low, then the additionalAIT states are inserted
are the receive data for the ASCI channels. until the WAIT input is sampled High, at which time exe-
RXS. Clocked Serial Receive Data (Input). This line is thefution continues.

receive data for the CSI/O channel. RXS is multiplexed withyR. wRITE (Output, active Low, 3-statd@)/R indicates that
theCTS1 signal for ASCI channel 1. the CPU data bus holds valid data to be stored at the ad-

ST. Status (Output). This signal is used with W& and dressed I/O or memory location.
HALT output to decode the status of the CPU machine cyclRTaL. Crystal Oscillator Connection (Input). This pin

See Table 3. should be left open if an external clock is used instead of a
crystal. The oscillatorinputis nota TTL level (85 Char-
Table 3. Status Summary acteristic3.
ST HALT M1 Operation Several pins are used for different conditions, depending on
0 1 0 CPU Operation (1st Opcode Fetch) the circumstance.
1 1 0 CPU Operation (2nd Opcode and 3rd

Opcode Fetch)

1 1 1 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.
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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.
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Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

ARCHITECTURE

The Z180 combines a high-performance CPU core with eode maintains compatibility with the Z80 CPU, while of-
variety of system and I/O resources useful in a broad randering access to an extended memory space. Accomplished
of applications. The CPU core consists of five functionaby using an effective common-area/banked-area scheme.
blocks: clock generator, bus state controller, Interrupt corF

troller, memory management unit (MMU), and the central,
processing unit (CPU). The integrated 1/O resources ma

up the remaining four functional blocks: direct memory ac|'ncluding 8-bit multiplication. The core is modified to allow

cess_(Dl\_/IA)_controI (2 channels), asynchronous serial CorTPﬁany of the instructions to execute in fewer clock cycles.
munication interface (ASCI, 2 channels) programmable re-

load timers (PRT, 2 channels), and a clock serial I/®MA Controller. The DMA controller provides high-
(CSI/O) channel. speed transfers between memory and I/O devices. Transfer

. . operations supported are memory-to-memory, memory
Clock Generator. This logic generates a system clock ffomy, 0 10, and 1/0-to-1/0. Transfer modes supported are
an external crystal or cloc_k Input T'he_ external ClO_Ck IS dI'equest, burst, and cycle steal. DMA transfers can access
vided by 2 or 1 a_lnd provides the timing for both intern he full 1-MB address range with a block length up to 64 KB,
and external devices. and can cross over 64K boundaries.

entral Processing Unit. The CPU is microcoded to pro-
ide a core that is object-code compatible with the Z80
U. It also provides a superset of the Z80 instruction set,

Bus State Controller-. Thls |Og|(? perfor.ms all of the status Asynchronous Serial Communication Interface (ASCI).
and bus-control activity associated with the CPU and some
on-chip peripherals. Also includes wait-state timing, resethe ASCI logic provides two individual full-duplex
cycles, DRAM refresh, and DMA bus exchanges. UARTSs. Each channel includes a programmable baud rate
. . . Lo generator and modem control signhals. The ASCI channels
Interrupt Controller. This logic monitors and prioritizes . L
. . : can also support a multiprocessor communication format as

the variety of internal and external interrupts and traps to . :

. . _well as break detection and generation
provide the correct responses from the CPU. To maintain
compatibility with the Z80 CPU, three different interruptsProgrammable Reload Timers (PRT). This logic consists
modes are supported. of two separate channels, each containing a 16-bit counter
. (timer) and count reload register. The time base for the
Memory Management Unit. The MMU allows the user to counters is derived from the system clock (divided by 20)

m?g mi: rrielr\T/lw %ryalésderi:gi ;he r(?;U e(l?sgulcallgr?g(ljy E4Ktﬁ)oefore reaching the counter. PRT channel 1 provides an op-
g g PP Y Nonal output to allow for waveform generation.

Z8S180/Z8L180. The organization of the MMU object
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

Timer Data Register0

Write (0O004H) <t< 200
Reset 209, 20¢, 20¢, 20@, 20¢ 20¢@ 20@ 20¢@ 20¢@
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1

|
v .

Timer Reload
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JI,_ Write 1 to TDE
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Figure 5. Timer Initialization, Count Down, and Reload Timing

Timer Data Timer Data
Reg. = 0001H Reg. = OOOOH

[ S I I D S I

Tout X

PHI

Figure 6. Timer Output Timing

Clocked Serial 1/0 (CSI/0). The CSI/O channel provides
a half-duplex serial transmitter and receiver. This chann®lote: TRDR is not buffered. Performing a CSI/O transmit
can be used for simple high-speed data connection to an-  while the previous transmission is still in progress causes

other microprocessor or microcomputeRDR is used for the data to be immediately updated and corrupts the
both CSI/O transmission and reception. Thus, the system  transmit operation. Similarly, readintRDR while a
design must ensure that the constraints of half-duplex on-  transmit or receive is in progress should be avoided.

eration are met (Transmit and Receive operation cannot ¢ -
cur simultaneously). For example, if a CSI/O transmission
is attempted while the CSI/O is receiving data, a CSI/O does
not work.
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Z8S180/Z28L180

Enhanced Z180 Microprocessor

ZiLOG

ARCHITECTURE (Continued)

Internal Address/Data Bus

<

PHI

Y

TXS -
RXS—B»

CSI/O Transmit/Receive
Data Register:

Baud Rate
Generator

-—pp CKS

TRDR (8)

CSI/O Control Register:

A

CNTR (8) <

Y

Interrupt Request

Figure 7. CSI/O Block Diagram

16

PRELIMINARY

DS006002-ZMP0200



Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

OPERATION MODES

280 versus 64180 Compatibility. The Z8S180/Z8L180 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;%?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 is 0.

M1E (R/W)

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

pipipipipipipipipinipinipipininip]

|
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). This bit controls the tem- For example, when a control word is written to the Z80 PIO
porary assertion of tHé1 signal. It is always read back as to enable interrupts, no enable actually takes place until the
a 1l andissettol duringRESET.

WhenM1E is set td to accommodate certain external ZSOphange in the operation of thef signal, and1E controls

PIO sees an actid1 signal. WhemM1TE = 1, there is no

%function. WheM1TE =0, theM1 output is asserted dur-
jang the next opcode fetch cycle regardless of the state pro-
grammed into th&11E bit. This condition is only momen-
tary (one time) and it is not necessary to preprograin a

to disable the function (see Figure 10).

Ty T3 T4 Ty T3

|
— I
[ S
|

| |

Opcode Fetch

Write into OMCR

Figure 10. M1 Temporary Enable Timing

10C (I/0 Compatibility). This bit controls the timing of the
IORQ andRD signals. The bit is set t@ by RESET.

WhenlOC = 1, thelORQ andRD signals function the same
as the 264180 (Figure 11).

18
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

A
116

WhenlOC =0, the timing of théORQ andRD signals match
the timing of the Z80. ThBDRQ andRD signals go active
as a result of the rising edge of T2. (Figure 12.)

T4 Ty Tw T3

PRI [ ] L LT LI
om —— —
— -

. [

RD
WR |

HALT and Low-Power Operating Modes. The Normal Operation. In this state, the Z85180/Z8L180 pro-
Z8S180/Z8L180 can operate in seven modes with respemtssor is fetching and running a program. All enabled func-
to activity and power consumption: tions and portions of the device are active, andHhET

pin is High.

¢ Normal Operation
HALT Mode. This mode is entered by th&ALT instruc-
tion. Thereafter, the Z85180/Z8L180 processor continually
e |OSTOP Mode fetches the following opcode but does not execute it and
e SLEEP Mode drives theHALT, ST andM1 pins all Low. The oscillator
andPHI pin remain Active. Interrupts and bus granting to

e HALT Mode

e SYSTEM STOP Mode external Masters, and DRAM refresh can occur, and all on-
e IDLE Mode cﬂ|p I/OI devices continue to operate including the DMA
channels.

¢ STANDBY Mode (with or withoutQUICK RECOV-
ERY)

DS006002-ZMP0200 PRELIMINARY 19



Z8S180/Z28L180
Enhanced Z180 Microprocessor ZiLOG

OPERATION MODES (Continued)

The Z8S180/28L.180 leavetALT 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 thdALT instruction to wait for another in-

* Interrupt from an enabled on-chip source terrupt or can examine the new state of the system/applica-

« External request oNMI tion and respond appropriately.

e Enabled external request tNTO, INT1, OrINT2

Interrupt
HALT Opcode Fetch Cycle HALT Mode Acknowledge Cycle

T T3 Ty T2

e 1 L1 L4 L L1 L1 L
INT,, NMI (’\/

HALT Opcode Address

g

HALT Opcode Address + 1

[V QNN o)
o N

T
2
5
/
\_"\
\_"\
N

m T\

N oY
Ny

Note: =(G= indicates an indefinite delay.

Figure 13. HALT Timing

SLEEP Mode. This mode is entered by keepingltd8TOP  an external request &M, or an external request tiiT0,
bit (ICR5) and bits 3 and 6 of the CPU Control RegistefNT1, orINT2.

(CCR3, CCRB) all zero and executing §1& instruction. Ifaninterrupt source is individually disabled, it cannot bring

The oscillator andPHI output continue operating, but are .
P b 9, the 28S180/Z8L180 out BLEEP mode. If an interrupt
blocked from the CPU core and DMA channels to reducé T .
. . source is individually enabled, and 1R€ bitis 1 so that
power consumption. DRAM refresh stops, but interrupts . .
. interrupts are globally enabled (by an El instruction), the
and granting to an external Master can occur. Except when o 7 )
ighest priority active interrupt occurs with the return ad-

the bus is granted toan external Master, A19—_0 and all Co(qfess being the instruction after #heP instruction. If an
trol signals excepHALT are maintained HighHALT is 9 ;

: . . . interrupt source is individually enabled, but tBe bit is0
Low. /O operations continue as before i€ instruction, so that interrupts are globally disabled (by a DI instruction)
except for the DMA channels. P 9 y y '

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,

20 PRELIMINARY DS006002-ZMP0200



Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

This condition provides a technique for synchronizatior
with high-speed external events without incurring the laNote: The Z85180/Z8L180 takes about 1.5 clock ticks to re-
tency imposed by an interrupt-response sequence. Figure 14 start.

depicts the timing for exitin§LEEP mode due to an inter-
rupt request.

SLP 2nd Opcode Opcode Fetch or Interrupt
Fetch Cycle | SLEEP Mode | Acknowledge Cycle
Ts Ta T4 T, Tg Ts Ty T, T,
PHI I T D A A A N
INTi, NMI \ /
A19-Ao SLP 2nd Opcode Address X FFFFFH X
HALT \

M /

Figure 14. SLEEP Timing

IOSTOP Mode. IOSTOP mode is entered by setting the internal devices stop, but external interrupts can occur. Bus
IOSTOP bit of the I/O Control RegistetqR) to 1. In this  granting to external Masters can occur if BREST bit in
case, on-chip 1/0 (ASCI, CSI/O, PRT) stops operatingthe CPU control Registe€ CR5) was set tal beforelDLE
However, the CPU continues to operate. Recovery froomode was entered.

:glthc?(F)) mode is performed by resetting IXSTOP bit in The Z8S5180/Z8L180 Ieave}BLE mode in response to a

' Low onRESET, an external interrupt request®Ril, or an
SYSTEM STOP Mode. SYSTEM STOP mode is the com- external interrupt request @iTO, INT1 orINT2 that is en-
bination of SLEEP andIOSTOP modes.SYSTEM STOP  abled in the INT/TRAP Control Register. As previously de-
mode is entered by setting #@&STOP bitinICRto 1 fol-  scribed forSLEEP mode, when the Z8S180/Z8L180 leaves
lowed by execution of th&LP instruction. In this mode, on- |DLE mode due to aNMI, or due to an enabled external in-
chip I/0 and CPU stop operating, reducing power consumperrupt request when ther flag is 1 due to arkl instruc-
tion, but thePHI output continues to operate. Recovery fromtion, the device starts by performing the interrupt with the
SYSTEM STOP mode is the same as recovery frBhEEP  return address of the instruction after g1 instruction.
mode except thatinternal I/O sources (disabld@B§OP)
cannot generate a recovery interrupt.

If an external interrupt enables the INT/TRAP control reg-
_ _ ister while thelEF1 bit is 0, Z85180/Z8L180 leavd®LE
IDLE Mode. Software puts the Z8S180/Z8L180 into thismode; specifically, the processor restarts by executing the

mode by performing the following actions: instructions following theSLP instruction.
* SetthelOSTOP bit (ICRS) to 1 Figure 15 indicates the timing for exitimgLE mode due
e SetCCR61t00 to an interrupt request.

e SetCCR3to1
Note: The Z85180/Z8L180 takes about 9.5 clocks to restart.

e Execute theSLP instruction

The oscillator keeps operating but its output is blocked to
all circuitry including thePHI pin. DRAM refresh and all
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Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

OPERATION MODES (Continued)

Opcode Fetch or Interrupt

IDLE Mode Acknowledge Cycle
’4 >‘< >

PHI |____J | |

-t —
9.5 Cycle Delay from INTi Asserted

NMI \ -7

- —_ -
or
INTO, INTT, INT2 \ /
A19=Ro FFFFFH X

HALT /
Vi) T\

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

While the Z85180/Z8L.180 is IDLE mode, it grants the bus After the external Master negates the Bus Request, the

to an external Master if the BREXT bit (CCR5)id-igure  Z8S180/Z8L180 disables tiréll clock and remains ilDLE
16 depicts the timing for this sequence. mode.

Note: A response to a bus request takes 8 clock cycles longer
than in normal operation.
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

IDLE Mode Bus Release Mode IDLE Mode

- T

(LA 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 Z8S5180/Z8L180 into this mode by se%%tcifigﬁrgg?gsgc’d2aa?ﬁeaef(?§;a;l'lsc:nigsrfuosrti;r%&)%emal
ting thelOSTOP bit (ICR5) tol, CCR6 tol, and executing pped, 9

the SLP instruction. This mode stops the on-chip OSCi||atOILOS\,‘\:IaL:tr:(|:: ?ﬁdosq;bw;i‘;gjc'”ator or external clock source is
and thus draws the least power of any mode, less than 10p[/§\. ’

AswihioLE mode, he Z8S1801Z0L 16D lesgmanpay |2 IOC Sy edrements it £so100/20 160 e
mogde in response o a Low BESET, onNMI, or a Low RESET sequence and con}t/rolled by the Clock Divide bit yn
onINTO-2that is enabled by a in the corresponding bit qu y Vi It

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 bitin 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 ta 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 (qrnal interrupt request. When CCR3 0s the

clock cycles), theSTANDBY mode can be usefulto allow o, o7 g) 160 aits ¥ (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-

DS006002-ZMP0200 PRELIMINARY 23



Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

ing the bus to an external Master durBIRANDBY mode, aDl instruction, the processor restarts by executing the in-
when theBREXT bit in the CPU Control Registe€CR5)  struction(s) following th&LP instruction. IfINTO, orINT1
is1. or INT2 goes inactive before the end of the clock stabiliza-

As described previously f@LEEP andIDLE modes, when tion delay, the Z8S180/Z8L180 staysSmANDBY mode.

the MPU leaveSTANDBY mode due tdIMI Low or an en-  Figure 17 indicates the timing for leavisANDBY mode
abledINTO-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 Z8S180/Z8L180 takes either 64 &7 2131,072)
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 theéF, bit is0 due to

Opcode Fetch or Interrupt
STANDBY Mode Acknowledge Cycle
’4 >

P
T, T 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. Z85180/28L180 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 deviaxternal 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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Z8S180/28L180

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

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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Z28S180/28L180
Enhanced Z180 Microprocessor ZiLOG

STANDARD TEST CONDITIONS

The following standard test conditioapply toDC Char-
acteristics unless otherwise noted. All voltages are refer-
enced to g (0V). Positive current flows into the refer-

enced pin.

All AC parameters assume a load capacitance of 100 pF. From
Add a 10-ns delay for each 50-pF increase in load up to a pin
maximum of 200 pF for the data bus and 100 pF forthe ad- ¢,
dress and control lines. AC timing measurements are ref-
erenced to ¥ MAX or Vo MIN as indicated in Figures 20
through 30 (except faELOCK, which is referenced to the
10% and 90% pointsPrdering Informatiorists temper-
ature ranges and product numbers. Find package drawings Figure 19. AC Parameter Test Circuit
in Package Informatian

VoL max + Voy Min
2

100 pF =

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.
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

DC CHARACTERISTICS —Z8S180

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 \%
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 HA
Current
lbp 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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Z8S180/Z28L180

Enhanced Z180 Microprocessor ZiLOG
Table 7. Z8L180 DC Characteristics
VDD = 3-3V + 10%; VSS = OV

Symbol Item Condition Min Typ Max Unit

V|H1 Input H Voltage VDD -0.6 VDD \%
RESET, EXTAL, NMI +0.3

V|H2 Input H Voltage 2.0 VDD \%
Except RESET, EXTAL, NMI +0.3

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

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

VoH Outputs H Voltage lon = —200 pA 2.15 \Y
All outputs loy = —20 uA Vpp —0.6 Vv

VoL Outputs L Voltage lor = 4 mA 0.4 \Y
All Outputs

|||_ Input Leakage V|N = 0.5 ~ VDD -0.5 1.0 IIA
Current All Inputs
Except XTAL, EXTAL

ITL Three State Leakage V|N = 0.5 ~ VDD -0.5 1.0 IIA
Current

Ibp1 Power Dissipation F = 20 MHz 30 60 mA
(Normal Operation) 4 MHz 4 10
Power Dissipation F = 20 MHz b 10
(SYSTEM STOP mode) 4 MHz 2 5

Cp Pin Capacitance ViNn = OV, f = 1 MHz 12 pF

Tp = 25°C
Note:

1. Vidmin = Vpbp —1.0V, V| max = 0.6V (All output terminals are at NO LOAD.) Vpp = 3.0V.
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

AC CHARACTERISTICS—Z8S180

Table 8. Z85180 AC Characteristics
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
1 teye Clock Cycle Time 50 DC 30 DC ns
2 tehHw Clock “H” Pulse Width 15 — 10 — ns
3 tolw Clock “L” Pulse Width 15 — 10 — ns
4 ter Clock Fall Time — 10 — 5 ns
5 tcR Clock Rise Time — 10 — 5 ns
6 tAD PHI Rise to Address Valid Delay — 30 — 15 ns
7 tas Address Valid to MREQ Fall or IORQ Fall) 5 — 5 — ns
8 tVMED1 PHI Fall to MREQ Fall Delay — 25 — 15 ns
9 tRDD1 PHI Fall to RD Fall Delay 10C = 1 — 25 — 15 ns
PHI Rise to RD Rise Delay [10C = 0 — 25 — 15
10 tvM1D1 PHI Rise to M1 Fall Delay — 35 — 15 ns
11 tAH Address Hold Time from 5 — 5 — ns
MREQ, IOREQ, RD, WR High
12 tVMED?2 PHI Fall to MREQ Rise Delay — 25 — 15 ns
13 trDD2 PHI Fall to RD Rise Delay — 25 — 15 ns
14 tm1D2 PHI Rise to M1 Rise Delay — 40 — 15 ns
15 tpRrs Data Read Set-up Time 10 — 5 — ns
16 tpRH Data Read Hold Time 0 — 0 — ns
17 tsTD1 PHI Fall to ST Fall Delay — 30 — 15 ns
18 tsTp2 PHI Fall to ST Rise Delay — 30 — 15 ns
19 tws WAIT Set-up Time to PHI Fall 15 — 10 — ns
20 twh WAIT Hold Time from PHI Fall 10 — 5 — ns
21 twpz PHI Rise to Data Float Delay — 35 — 20 ns
22 twRD1 PHI Rise to WR Fall Delay — 25 — 15 ns
23 twpb PHI Fall to Write Data Delay Time — 25 — 15 ns
24 twbs Write Data Set-up Time to WR Fall 10 — 10 — ns
25 tWRD2 PHI Fall to WR Rise Delay — 25 — 15 ns
26 twrp WR Pulse Width (Memory Write Cycle) 80 — 45 — ns
26a WR Pulse Width (I/0 Write Cycle) 150 - 70 — ns
27 twDH Write Data Hold Time from WR Rise 10 — 5 — ns
28 ti0D1 PHI Fall to IORQ Fall Delay 10C = 1 — 25 — 15 ns
PHI Rise to IORQ Fall Delay 10C = 0O — 25 — 15
29 tioD2 PHI Fall to IORQ Rise Delay — 25 — 15 ns
30 tioD3 M1 Fall to IORQ Fall Delay 125 — 80 — ns
31 tNTS INT Set-up Time to PHI Fall 20 — 15 — ns
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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
356 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 tgzD 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 tRFD1 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 tbROM 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 T, Enable Rise Time — 10 — 10 ns
54 ey Enable Fall Time — 10 — 10 ns
55 trobp 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 CSI/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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Z38S180/28L180
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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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TIMING DIAGRAMS

I/O Write Cycle*

Opcode Fetch Cycle I/O Read Cycle*
T4 T, Tw T3 T4 T, Tw T3 T4
2 3
— \ I\ \ '
PHI _/ 4_1’\*+ o g\_72[_\'\_/ \_/_\_/_\_/_\\_/
L6 |
ADDRESS —><; ZL 32<:
—U/\ b\ /]
L 19 1120 1] 20
WAIT U = =
L7 12 11
MREQ | 1
8 <__Z| 29 11
IORQ "I
11 )’\‘(

—

(5]
N
o

t_‘

o)
.
—

e 22 25+

DI

-
o

ST 17\L

6 N

1
o
]
= io
[}

[)

‘ / Y4AN N\
Data IN \<O%[ j,L\ﬁ/
23 | 24
Data OUT {
62—~ [+
RESET s
68—+ [~ [~ 67

Note: *Memory Read/Write Cycle timing is the same as |/O
Read/Write Cycle except there are no automatic wait
states (Tyy), and MREQ is active instead of IORQ.

Figure 20. CPU Timing
(Opcode Fetch Cycle, Memory Read Cycle,
Memory Write Cycle, 1/0 Write Cycle, 1/0 Read Cycle)
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avaV,

NMI \!|||
T # I/
30 | |~
—~ 10 | — | e "
IORQ
—| =29
15 e
JARRY{ /\
Data IN ;‘(z )
______ e T R A AN
39
MREQ /( + 20 %
41 , | 42
RFSH -\l ;
g4 L35 =fr g5 |
BUSREQ
36 37
= b
BUSACK q’( ﬂL
38 38
A19-0, D7-6 . —
MREQ, RD 1} {
WR, IORQ L Output Buffer Off
43 44
HALT ; %

Figure 21. CPU Timing

(INTO Acknowledge Cycle, Refresh Cycle, BUS RELEASE Mode,
HALT Mode, SLEEP Mode, SYSTEM STOP Mode)
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TIMING DIAGRAMS (Continued)

I/0O Read Cycle I/0 Write Cycle

IORQ ‘\JT‘ 4 _i %
- |«22 > 25
WR

/O Read Cycle}
/O Write Cycle)

CPU Timing (I0C = 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)

- T, T, Tw T3 T
[ i
PHI Z ]
O —
46"
45—
DREQ1
(level sense) -] -—|l-—- - — _ L _
45| 46"
DREQ1 ﬁ f
(edgesense) -~ — T — T —F+F—————— — — — — — -
CPU Cycle
Starts
47 18
48
-
TENDi DMA Cycle | 17 r—

Starts ——4

ST

Notes:
*Tpras and Tpran are specified for the rising edge of the clock followed by Tj.

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

Figure 23. DMA Control Signals
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Ty 1P Tw Tw T3
AN YA
‘4419 - |« b0
E 1
(Memory Read/Write) ﬁ \_
49 50
— '<— > -
E 1
(I/0 Read) / \_
N 49 50
E (
(/0 Write) 15 r16
2

_ -\ /
Do-D> > 3

€ X X

Figure 24. E Clock Timing
(Memory Read/Write Cycle, 1/0 Read/Write Cycle)

PHl _/_\_/ \ﬂ—/—L
E

49
{BUS RELEASE mode ha i | [+50

SLEEP mode }
SYSTEM STOP mode
\

Figure 25. E Clock Timing
(BUS RELEASE Mode, SLEEP Mode, SYSTEM STOP Mode)

T Tw T3 Ty T
PHI
E > |- 50 52 49
Example J 50 N
1/0 Read 49 -»| |« 54 - <+53
— Opcode Fetch - 51
E
(I/0 Write) - b3 » 54

Figure 26. E Clock Timing
(Minimum Timing Example of Py, and Pygy)
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ZiLOG

TIMING DIAGRAMS (Continued)

=

=z
=

A1g—Ag

YAV RYaWaWas

PHI
Timer Data
Reg. = OOOOH
A1g/Tout

Figure 27. Timer Output Timing

SLP Instruction Fetch

T3 T4

556

-\

Next Opcode Fetch
T T2

YAwva

43

Figure 28.

—»44,«—

[Q

SLP Execution Cycle
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CSI/0 Clock / S

Transmit Data
(Internal Clock)

Transmit Data
(External Clock)

Receive Data
(Internal Clock)

Receive Data
(External Clock)

65 = |<-
EXTAL V||_1 V|H1

) X
57 57
) A
T1teye ‘1 1tcyc‘
58] 590 58] 59
1/} WL ITK KL/
71.5tcyrC 16.5t5yc 11.5t,¢ 16.5teyc
[11K /11X K/
50 G R st
Figure 29. CSI/O Receive/Transmit Timing
->| - 66 70> »| |« 69
Vigr Vi

External Clock Rise Time

and Fall Time

Input Rise Time and Fall Time
(Except EXTAL, RESET)

Figure 30. Rise Time and Fall Times
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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)

D5|D4 |D3 |D2|D1 (DO

D7|D6
Clock Divide ——l_ —I_— LNAD/DATA
0 = XTAL/2 0 = Standard Drive
1 = XTAL/M 1 = 33% Drive on
A19-A0, D7-DO
STANDBY/IDLE Enable .
00 = No STANDBY LNCPUCTL _
01 = IDLE After SLEEP 0 = Standart_ﬂ Drive
10 = STANDBY After SLEEP 1 =33% Dr|v_e on CPU
11 = STANDBY After SLEEP Control Signals
64-Cycle Exit
(QUICK RECOVERY) —— LNIO _
0 = Standard Drive
BREXT 1 = 33% Drive on
0 = Ignore BUSREQ Group 1 1/O Signals
on STANDBY/IDLE
1 = STANDBY/IDLE Exit LNPHI _
on BUSREQ 0 = Standard Drive

1 33% Drive on

PHI Pin

Figure 31. CPU Control Register (CCR) Address 1FH

Bit 7. Clock Divide Select. If this bit i8, as itis after &E-  When D6 and D3 are both settinglOSTOP (ICR5) and
SET, the Z8S180/Z8L180 divides the frequency on thexecuting &LP instruction puts the part inf@QUICK RE-
XTAL pin(s) by two to obtain its Master clo€kl. If this  COVERY STANDBY mode, in which the on-chip oscillator
bit is programmed as, the part uses theTAL frequency is stopped, and the part allows only 64 clock cycles for the
asPHI without division. oscillator to stabilize when it restarts.

If an external oscillator is used in divide-by-one mode, th&he latter sectionHALT andLOW POWER modes, de-
minimum pulse width requirement provided in the ACscribes the subject more fully.

Characteristics must be satisfied. Bit 5 BREXT. This bit controls the ability of the
Bits 6 and 3. STANDBY/IDLE Control. When these bits Z8S180/28L180 to honor a bus request dusm@gNDBY
are botlo, aSLP instruction makes the Z8S5180/Z8L180 en-mode. If this bit is set tal and the part is iISTANDBY
ter SLEEP or SYSTEM STOP mode, depending on the mode, aBUSREQ is honored after the clock stabilization
IOSTOP bit (ICR5). timer is timed out.

When D6 is0 and D3 isl, setting theOSTOP bit (ICR5)  Bit 4 LNPHI. This bit controls the drive capability on the
and executing &LP instruction puts the Z8S180/28L180 PHI Clock output. If this bit is set th thePHI Clock output
into IDLE mode in which the on-chip oscillator runs, but itsis reduced to 33 percent of its drive capability.

outputis blocked from the rest of the part, includingout.

When D6 is1 and D3 is0, settinglOSTOP (ICR5) and
executing &LP instruction puts the part inteTANDBY
mode, in which the on-chip oscillator is stopped and the part
allows 27 (128K) clock cycles for the oscillator to stabilize
when it restarts.
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Bit 2 LNIO. This bit controls the drive capability of certain Bit 1 LNCPUCTL. This bit controls the drive capability of
external I/O pins of the Z8S180/28L180. When this bit isthe CPU Control pins. When this bit is setitdhe output
set tol, the output drive capability of the following pins is drive capability of the following pins is reduced to 33 per-
reduced to 33 percent of the original drive capability:  cent of the original drive capability:

RTSO xS BUSACK RD

CKA1/TENDO CKAO/DREQO WR M1

TXAO TXA1 MREQ TORQ

TENDi CKS RFSH HALT
E TEST
ST

Bit 0 LNAD/DATA. This bit controls the drive capability of
the Address/Data bus output drivers. If this bit is sat to
the output drive capability of the Address and Data bus out-
puts is reduced to 33 percent of its original drive capability.
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ASCI REGISTER DESCRIPTION

< Internal Address/Data Bus >
t Interrupt Request t

ASCI Transmit Data Register ASCI Transmit Data Register
Ch 0: TDRO Ch 1: TDR1
- —
TXAO <& AsCI Transmit Shift Register * ASCI Transmit Shift Register *| B TXA1
ASCI Receive Data FIFO ASCI Receive Data FIFO
Ch 0: RDRO <o > k7. RORT
RXAO —] ASC| Receive Shift Register* ASCI Receive Shift Register* [ RXAT
Ch 0: RSRO (8) Ch 1: RSR1 (8)
ASCI Control Register A ASCI Control Register A
: 4P ASCl | :
RTSO < Ch O: CNTLAO (8) Control Ch 1: CNTLA1 (8)
ASCI. Control Register B ASCI Control Register B
CTso —» Ch 0: CNTBO (8) Ch 1: CNTB1 (8) <§— CTS1
ASCI Status FIFO ASCI Status FIFO
Ch O Ch 1
DCDO—®] ASCI Status Register ASCI Status Register
Ch 0: STATO (8) Ch 1: STAT1 (8)
ASCI Extension Control Reg. ASCI Extension Control Reg.
Ch 0: ASEXTO (7) Ch 1: ASEXT1 (b)
ASCI Time Constant Low ASCI Time Constant Low
Ch O: ASTCOL (8) Ch 1: ASTC1L (8)
ASCI Time Constant High ASCI Time Constant High
Ch 0: ASTCOH (8) Ch 1: ASTC1H (8)
* Note: *Not Program
Accessible.
CKAO - Baud Rate
Generator O <@— PHI
CKA1 <>
Baud Rate
Generator 1 g

Figure 32. ASCI Block Diagram

ASCI Transmit Shift Register 0,1. When the ASCI mission,TSRidles by outputting a continuous High level.
Transmit Shift RegisteTSR) receives data from the ASCI This register is not program-accessible

Transmit Data RegisteTDR), the data is shifted out to the
TXA pin. When transmission is completed, the next byte (i
available) is automatically loaded frofr®R into TSR and
the next transmission starts. If no data is available for tran

?SCI Transmit Data Register 0,1 (TDRO, 1: 1/0O address

= 06H, 07H). Data written to the ASCI Transmit Data
Register is transferred to tM8R as soon agSR is empty.
Data can be written whilesR is shifting out the previous
byte of data. Thus, the ASCI transmitter is double buffered.
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Data can be written into and read from the ASCI TransmiASCI Receive Data FIFO 0,1 (RDRO, 1:1/0 Address =

Data Register. If data is read from the ASCI Transmit Dat@8H, 09H). The ASCI Receive Data Register is aread-only

Register, the ASCI data transmit operation is not affecte¢gister. When a complete incoming data byte is assembled

by thisREAD operation. in RSR, it is automatically transferred to the 4 character Re-

. . . . . ceive Data First-In First-Ouf(FO) memory. The oldest

ASCIR Shift Register 0,1 (RSRO,1). This register . . :
goetve ST Teaister ( ) g character in th€lFO (if any) can be read from the Receive

receives data shifted in on tR&A pin. When full, data is : . .
automatically transferred to the ASCI Receive Data Regisl?ata RegisterRDR). The next incoming data byte can be

ter RDR) if it is empty. IfRSR is hot empty when the next EZ:SSEiISn\S\?eRﬁE::fZIrI;}heFIFO is full. Thus, the ASCI re-
incoming data byte is shifted in, an overrun error occurs. '
This register is not program accessible.

ASCI STATUS FIFO

This four-entryFIFO contains Parity Error, Framing Error, acter in the receive daktFO. The status of the oldest char-
Rx Overrun, and Break status bits associated with each chagter (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: 1/0 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 the state of th®IPB data bit, affect thREDR and error flags.
features a multiprocessor communication mode that utilizegPE is cleared t® duringRESET.

an extra data bit for selective communication when a NUMLE. Receiver Enable (Bit 6). WhenRE is set td. the ASCI

ggrr g;g ?gf;;?ir: ssglaerciez?/f/)tl ?;::gt”al gﬁi'l_gﬂiusltégtoceﬁénsmitter is enabled. Wheh is reset t@, the transmitter
is disables and any transmit operation in progress is inter-

thlT'Lg Tu(l)t)lp{/lo;; Ezzrnrgz?ficlf Eorzjﬁilefgggigfrwo de rupted. However, theDRE flag is not reset and the previous
is select_edM’PE enables or disaBIes tlwakp feature as contents ofTDRE are heldTE is cleared t@d in IOSTOP
eup mode duringRESET.

follows. If MBE is set tdl, only received bytes in which the
multiprocessor bitMPB) = 1 can affectth@DRF and error ~ TE: Transmitter Enable (Bit 5). WhenTE is set tol, the
flags. Effectively, other bytes (witiPB = 0) areignored  ASCl receiver is enabled. Wh@# is reset ta, the trans-

by the ASCI. IfMPE is reset t, all bytes, regardless of Mitter is disabled and any transmit operation in progress is
interrupted. However, tHeDRE flag is not reset and the pre-
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ASCI CHANNEL CONTROL REGISTER A (Continued)

vious contents of DRE are held.TE is cleared td in MOD1
IOSTOP mode duringRESET.

RTSO: Request to Send Channel 0O (Bit 4 in CNTLAO
Only). If bit 4 of the System Configuration Registeris
theRTSO/TXS pin exhibits th&TS0 function. RTSO allows VIODO
the ASCI to control (start/stop) another communication de-

= 0 - No parity

1 - Parity enabled

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 = CKAT 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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ASCI CHANNEL CONTROL REGISTER B

ASCI Control Register B O (CNTLBO: 1/0 Address = 02H)
ASCI Control Register B 1 (CNTLB1: I1/0 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). When multi-
processor communication format is selectd@ pit = 1),
MPBT is used to specify tHdPB data bit for transmission.
If MPBT = 1, thenMPB = 1 is transmitted. IMPBT =
0, thenMPB = 0 is transmitted. Th&PBT state is unde-
fined during and afteRESET.

MP: Multiprocessor Mode (Bit 6). WhenMP is set tol,

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 t®, even parity

is selected. IPEO is set tal, odd parity is selecte®EO is
cleared ta0 duringRESET.

DR: Divide Ratio (Bit 3). If the X1 bit in the ASEXT reg-
ister is0, this bit specifies the divider used to obtain baud

the data formatis configured for multiprocessor mode basedte from the data sampling clockDR is reset t@, divide-

onMOD2 (number of data bits) amdOoDO (number of stop
bits) inCNTLA. The format is as follows:

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

Multiprocessor (P = 1) format offers no provision for
parity. If MP = 0, the data format is based &0DO,
MOD1, MOD2, and may include parity. ThdP bit is
cleared ta0 duringRESET.

CTS/PS: Clear to Send/Prescale (Bit 5). When read,
CTS/PS reflects the state of the exteri@lsS input. If the
CTS input pin is HighCTS/PS is read ad.

Note: When theCTS input pin is High, th& DRE bit is inhib-
ited (that is, held &@).

For channel 1, th€TS input is multiplexed witlRXS pin
(Clocked Serial Receive Data). Thag,S/PS is only valid
when read if the channeldTS1E bit = 1 and theCTS
input pin function is selected. THREAD data ofCTS/PS
is not affected bRESET.

If the SS2-0 bits in this register are notl 1, and theBRG
mode bit in theASEXT register i, then writing to this bit

sets the prescale (PS) control. Under those circumstances;

a 0 indicates a divide-by-10 prescale function whilela
indicates divide-by-30. The bit resetsito

by-16 is used, while iDR is set tal, divide-by-64 is used.
DR is cleared t® duringRESET.

S$S2,1,0: Source/Speed Select 2,1,0 (Bits 2-0). First,

if these bits ard 11, as they are after RESET, the CKA

pin is used as a clock input, and is divided by 1, 16, or 64
depending on thBR bit and thex1 bit in theASEXT reg-
ister.

If these bits are not11 and theBRG mode bit iSASEXT
is 0, then these bits specify a power-of-two divider for the
PHI clock as indicated in Table 10.

Setting or leaving these bits 61 makes sense for a chan-
nel only when it KA pin is selected for thek A function.
CKAOQ/CKS offers theCKAO function when bit 4 of the Sys-
tem Configuration Register & DCDO/CKA1 offers the
CKAT1 function when bib of the Interrupt Edge registerlis

Table 10. Divide Ratio

S§$S82

(%]
»
-—

SSO Divide Ratio

0
1
0]
1
0] +16
1
0
1

External Clock
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ASCI STATUS REGISTER 0,1
Each ASCI channel status regist&TATO, 1) allows inter-

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

rogation of ASCIl communication, error and modem controtupts.

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

CNTLA register isl, a character is assembled in which the

1 when an incoming data byte is loaded into an erRpty parity does not match tHREO bit in the CNTLB register.

FIFO. If a framing or parity error occurBDRF is still set

However, this status bit is not set until or unless the error

and the receive data (which generated the error) is still loadharacter becomes the oldest one inRReFIFO. PE is

ed into theFIFO. RDRF is cleared t®@ by readingRDR and
most recently received character in B0 from I0STOP
mode, duringRESET and forASCIO if the DCDO input is
auto-enabled and is negated (High).

OVRN: Overrun Error (Bit 6). An overrun condition oc-

cleared when software writes & to theEFR bit in the
CNTRLA register PE is also cleared bRESET in IOSTOP
mode, or orASCIO, if theDCDO pin is auto-enabled and is
negated (High).

FE: Framing Error (Bit 4). A framing error is detected

curs if the receiver finishes assembling a character but tlhwhen the stop bit of a character is sample@d/88ACE.

Rx FIFO is full so there is no room for the character. How-However, this status bit is not set until/unless the error char-
ever, this status bit is not set until the most recent characttter becomes the oldest one inRixeFIFO. FE is cleared
received before the overrun becomes the oldest byte in tien software writes a to theEFR bit in theCNTLA reg-

FIFO. This bit is cleared when software writeslato the

ister.FE is also cleared bRESET in I0OSTOP mode, or on

EFR bit in theCNTLA register. The bit may also be clearedAScCI0, if the DCDO pin is auto-enabled and is negated

by RESET in IOSTOP mode orASCIO if the DCDO pin is
auto enabled and is negated (High).

(High).

REIl: Receive Interrupt Enable (Bit 3). RIE should be setto
1 to enable ASCI receive interrupt requests. WREnNis

Note: When an overrun occurs, the receiver does not place thg the Receiver requests an interrupt when a character is re-

character in the shift register into tH€O, nor any sub-

ceived andRDRF is set, but only if neither DMA channel

sequent characters, until the most recent good charactgsquires its request-routing field to be set to receive data
enters the top of theiFO so thatOVRN is set. Software  from this ASCI. That is. iEM1-0 are11 andSAR17-16

then writes al to EFR to clear it.

are10, orDIM1is 1 andlAR17-16 are10, then ASCI1
does not request an interrupt RIDRF. If RIE is 1, either

PE: Parity Error (Bit 5). A parity error is detected when ASCI requests an interrupt whewRN, PE orFE is set, and

parity checking is enabled.When tMOD1 bit in the

44
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ASCIO requests an interrupt wh&tDO goes HighRIEis  TDRE: Transmit Data Register Empty (Bit 1). TDRE =
cleared ta0 by RESET. 1 indicates that th&DR is empty and the next transmit data
byte is written toTDR. After the byte is written ta DR,
TDRE is cleared t® until the ASCI transfers the byte from
TDR to theTSR and therTDRE is again set td. TDRE is

DCDO: Data Carrier Detect (Bit 2 STATO). This bitis set
to 1 when the pin is High. It is cleared @oon the first

READ of STATO following the pn's transition from High setto 1 in I0STOP mode and duringESET. On ASCIO,

;[gtlé:)\i/i 3”,[(3 ii?ggiﬁ;gxgﬁﬂnbn 229:‘:‘; SEi);Tig r:gateif the CTSO pin is auto-enabled in tHeSEXTO register and
9. P 9 91e pin is High,TDRE is reset t@®.

(High), the receiver is reset and its operation is inhibited.
CTSTE: Clear To Send (Bit 2 STAT1). Channel 1 fea- TIE: Transmit Interrupt Enable (Bit 0). TIE should be set

tures an extern@TS1 input, which is multiplexed with the to1to enable_ ASCI transmit merrupt reque_stg’.lla‘ -
: ) ) L 1, an interrupt is requested whebRE = 1. TIE is cleared
receive data piRSX for the CSI/O. Setting this bit td 160 0 durinaRESET
selects th&€TS1 function; clearing the bit t0 selects the 9 '
RXS function.

ASCI TRANSMIT DATA REGISTERS

Register address@$H and07H hold the ASCI transmit ASCI Transmit Data Registers Channel 1

data for channel 0 and channel 1, respectively.
Mnemonic TDR1

ASCI Transmit Data Registers Channel 0 Address 07H

Mnemonic TDRO 7 6 5 4 3 2 1 0
Address O6H

7 6 5 4 3 2 1 0]

— — |— ASCI Transmit

Channel 1

|— ASCI Transmit Figure 37. ASCI Register

Channel O

Figure 36. ASCI Register
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ASCI RECEIVE REGISTER

Register addresse8Hando9Hhold the ASCl receive data ASCI Receive Register Channel 1

for channel 0 and channel 1, respectively.
Mnemonic RDR1

ASCI Receive Register Channel 0 Address 09H

Mnemonic RDRO
Address O8H 7 6 5 4 3 2 1 0

_ _ — — ‘— ASCI Transmit Data

| Figure 39. ASCI Receive Register Channel 1
ASCI Transmit Data

Figure 38. ASCI Receive Register Channel O

CSI1/0 CONTROL/STATUS REGISTER

The CSI/O Control/Status Regist@NTR) is used to mon- disable interrupt generation, and select the data clock speed
itor CSI/O status, enable and disable the CSI/O, enable aadd 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). EF issettol bythe CSI/Otoindicate pin in synchronization with the (internal or external) data
completion of an 8-bit data transmit or receive operatiorclock. After receiving 8 bits of data, the CSI/O automati-
If End Interrupt Enabl€EIE) bit = 1 whenEF is settol, cally clearREto0, EF is settd, and an interrupt (if enabled
a CPU interrupt request is generated. Program accesshyfEIE = 1) is generatecdRE andTE are never both set to
TRDR only occursiEF = 1. The CSI/O clearBF toO when 1 at the same timeRE is cleared td duringRESET and
TRDR is read or writtenEF is cleared t@ duringRESET  |0STOP mode.

andiOSTOP mode. TE: Transmit Enable (Bit 4). A CSI/O transmit operation
EIE: End Interrupt Enable (Bit 6). EIE is setto1 to gen- is started by settin§E to 1. WhenTE is set tal, the data
erate a CPU interrupt request. The interrupt request is iotock is enabled. When in internal clock mode, the data
hibited ifEIE is reset t®@. EIE is cleared t@ duringRESET.  clock is output from th€KS pin. In external clock mode,

RE: Receive Enable (Bit 5). A CSI/O receive operation is € clockisinputon theks pin. In either case, data is shift-

started by settingE to1. WhenRE is set tdl, the data clock €d Ut on th&XS pin synchronous with the (internal or ex-
is enabled. In internal clock mode, the data clock is outpdga/) data clock. After transmitting 8 bits of data, the
from theCKS pin. In external clock mode, the clock is input ©S1/O automatically clearsE to 0, setsEF to 1, and re-

on theCKs pin. In either case, data is shifted in onRxg ~ duests an interrupt if enabled Bif = 1. TE andRE are
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never both set tol at the same timelE is cleared td  Timer Data Register Channel OH
duringRESET andIOSTOP mode.
Mnemonic TMDROH

§S2, 1, 0: Speed Select 2, 1, 0 (Bits 2-0). SS2, SS1  Address ODH
andSSo select the CSI/O transmit/receive clock source and

speedSS2, SS1 andSSo are all set tol during RESET. /7 6 5 4 3 2 1 0
Table 11 indicates CSI/O Baud Rate Selection. I R D D R R R
Table 11. CSI/O Baud Rate Selection |
Timer Data
§S2  SS1 SSO Divide Ratio

0 0 0 =20 Figure 43. Timer Data Register Channel O High

0 0 1 =40

0 1 0 +80 . .

. Timer Reload Register Channel O Low

0 1 1 +160

1 0 0 +320 Mnemonic RLDROL

1 0 1 ~640 Address OEH

.1 0 =1280 7 6 5 4 3 2 1 0

1 1 1 External Clock Input

(Less Than +20) — | - -l 1 ] 1=

|— Timer Reload Data

Figure 44. Timer Reload Register Low

After RESET, theCKS pin is configured as an external clock
input (8§52, SS1, SSO = 1). Changing these values causes
CKS to become an output pin and the selected clock is output
when transmit or receive operations are enabled.

CSI/O Transmit/Receive Data Register Timer Reload Register Channel 0 High
Mnemonic RLDROH

Mnemonic TRDR Address OFH

Address OBH

7 6 5 4 3 2 1 0
7 6 5 4 3 2 1 0

| |— Timer Reload Data
CSI/0O T/R Data

Figure 41. CSI/O Transmit/Receive Data Register Figure 45. Timer Reload Register Channel 0 High

Timer Data Register Channel O Low

Mnemonic TMDROL
Address OCH

7 6 5 4 3 2 1 0

|— ASCI Receive Data

Figure 42. Timer Register Channel O Low
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ZiLOG

TIMER CONTROL REGISTER

The Timer Control RegisteT CR) monitors both channels

and disabling of down-counting and interrupts, and controls

(PRTO, PRT1) TMDR status. It also controls the enablingthe output piMA18/Tq 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: 1/0 Address

10H)

TIF1: Timer Interrupt Flag 1 (Bit 7) . WhenTMDR1 dec-
rements td, TIF1 is set tal. This condition generates an
interrupt request if enabled BYE1 = 1. TIF1 is reset t®
whenTCR is read and the higher or lower byteToADR1

is read. DuringRESET, TIF1 is cleared t®@.

TIFO: Timer Interrupt Flag O (Bit 6). When TMDRO dec-
rements td, TIFO is set tal. This condition generates an
interrupt request if enabled BYEO = 1. TIFO is reset t@
whenTCR is read and the higher or lower byteTdiDRO

is read. DuringRESET, TIFO is cleared t®@.

TIE1: Timer Interrupt Enable 1 (Bit 5). WhenTIEO is set
to1, TIF1

RESET, TIEO is cleared t®.

TOC1, O: Timer Output Control (Bits 3, 2). TOC1 and
TOCO control the output oPRT1 using the multiplexed
A18/ToyT pin as indicated in Table 12. Durim§SET,
TOC1 andTOCO are cleared to. If bit 3 of thelAR1B reg-
ister is1, theTy7 function is selected. By programming

TOC1 andTOCO, theA18/Tqyt pin can be forced High,
Low, or toggled wheMDR1 decrements t0.

Table 12. Timer Output Control

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

1 generates a CPU interrupt request. When
TIEO is reset td, the interrupt request is inhibited. During

TDE1, O: Timer Down Count Enable (Bits 1, 0). TDE 1
and TDEO enable and disable down-counting T&WMDR1
andTMDRO, respectively. WhemDEn (n = 0,1) is set to
1, down-counting is stopped amtIDRn is freely read or
written. TDE1 andTDEO are cleared t0 duringRESET and
TMDRn does not decrement untiDEn is set tofl.
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ASCI EXTENSION CONTROL REGISTER CHANNEL 0 AND CHANNEL 1

The ASCI Extension Control RegistetASEXTO and ASClIs in the Z8S180/Z8L180 family. All bits in this
ASEXT1) control functions that have been added to theegister reset to.

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

Bit 7 6 5 4 3 2 1 0
DCDO CTSO BRGO Break Send
Reserved Disable | Disable X1 Mode Enable Break Break

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

X1 BRG1 Break Break Send

Reserved |Reserved [Reserved Mode | Enable Break

Figure 47. ASCI Extension Control Registers, Channels 0 and 1

DCDO Disable (Bit 6, ASCIO Only). If this bit is 0, then  dividesPHI by 10 or 30, depending on tRg bit in CNTLB,

the DCDO pin auto-enables the ASCIO receiver, such thaand factored by a power of two (selected bysi®2-0 bits),
when the pin is negated/High, the Receiver is hel(REB-a to obtain the clock that is presented to the transmitter and
SET state. If this bit i, the state of th®@CD-pin has no receiver and output on ti&XA pin. If $$2-0 are not1 11,
effect on receiver operation. In either state of this bit, softand this bit isl, the Baud Rate Generator divid&sl by
ware can read the state of th€DO pin in theSTATO reg-  twice the sum of the 16-bit value (programmed into the
ister, and the receiver interrupts on a rising edgegoef0.  Time Constant registers) and 2. This mode is identical to

CTSO Disable (Bit 5, ASCIO Only). Ifthis bitiso, thenthe he Operation of the baud rate generator irE$eC.

CTSO pin auto-enables theSCIO transmitter, in that when Break Enable (Bit 2). If this bit is 1, the receiver detects
the pin is negated/High, tM®RE bit in theSTATO register BREAK conditions and report them in hit and the trans-
is forced to0. If this bit is1, the state of th€TSO pin has  mitter send8REAKs under the control of bit.

no effect on the transmitter. Regardless of the state of t
bit, software can read the state of @70 pin theCNTLBO
register.

r]ﬁ?eak Detect (Bit 1). The receiver sets this read-only bit to

1 when an all-zero character with a Framing Error becomes
the oldest character in tRe FIFO. The bit is cleared when
X1 (Bit 4). If this bit is 1, the clock from the Baud Rate software writes @ to theEFR bit in CNTLA register, also
Generator 0€KA pin is taken as a 1X-bit clock (sometimesby RESET, by IOSTOP mode, and foASCIO, if the DCDO
calledisochronous mode). In this mode, receive data on the pin is auto-enabled and is negated (High).

RXA pin must be synchronized to the clock onake pin, Send Break (Bit 0). If this bitand bit 2 are both the trans-

L??iasrgleaseoglgv:ke;rﬂ?hg ggdgps;g Zlﬁg:gfgbg;\hls mitter holds ther XA pin Low to send 8REAK condition.
' The duration of th8REAK is under software control (one

pin is divided by 16 or 64 per tiiR bit in theCNTLE reg- f the PRTs or CTCs can be used to time it). This bit resets

ister, 1o obta}ln.the actuall bit rate. In this mogle, receive da 80, in which stat@ XA carries the serial output of the trans-
on theRXA pin is not required to be synchronizedto a CIOCkmitter

BRG Mode (Bit 3). Ifthe SS2-0 bits in theCNTLB register
are notl 11, and this biti®, the ASCI Baud Rate Generator
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ASCI EXTENSION CONTROL REGISTER CHANNEL 0 AND CHANNEL 1 (Continued)

Timer Data Register Channel 1 Low Timer Reload Register Channel 1 High
Mnemonic TMDR1L Mnemonic RLDR1H
Address 14H Address 17H
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Timer Data — Reload Data
Figure 48. Timer Data Register 1 Low Figure 51. Timer Reload Register Channel 1 High
Timer Data Register Channel 1 High Free Running Counter (Read Only)
Mnemonic TMIDRTH Mnemonic FRC
Address 15H Address 18H
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Timer Data —— Counting Data
Figure 49. Timer Data Register 1 High Figure 52. Free Running Counter

Timer Reload Register Channel 1 Low

Mnemonic RLDR1L
Address 16

7 6 5 4 3 2 1 0

Reload Data

Figure 50. Timer Reload Channel 1 Low
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ASCI TIME CONSTANT REGISTERS

If the SS2-0 bits of theCNTLB register are not11, and bits/second = fpy/(2*(TC +2) x sampling rate)

the BRG mode bit in theASEXT register isl, the ASCI di-

vides thePHI clock by two times the registers’ 16-bit value, whereTC is the 16-bit value programmed into the ASCI
plus two. As aresult, the clock is presented to the transmitt&fme Constant High and Low registers. If the ASCI multi-
and receiver for division by 1, 16, or 64, and is output oRlexedCKA pin is selected for theKA function, it outputs

the CKA pin. the clock before the final division by the sampling rate, as
follows:

If the SS2-0 bits in an ASCICNTLB register are natl1,

and theBRG mode bit in its Extension Control Register is fekaout = feri/(27(TC +2)

1, itsnew baud rate generator dividesl for serial clocking, . o

as follows: Find theTC value for a particular serial bit rate as follows:

TC = (fpy /(2 x bits/second x sampling rate)) — 2

ASCI Time Constant Register O Low (ASTCOL, I/O Address 1AH)
ASCI Time Constant Register 1 Low (ASTC1L, 1/O Address 1CH)

Bit 7 6 5 4 3 2 1 0

LS 8 Bits of Time Constant

ASCI Time Constant Register O High (ASTCOH, I/0O Address 1BH)
ASCI Time Constant Register 1 High (ASTC1H, 1/0 Address 1DH)

Bit 7 6 5 4 3 2 1 0

MS 8 Bits of Time Constant

Figure 563. ASCI Time Constant Registers
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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 6T 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 a low-noise option is required, and normal device

Figure 54. Clock Multiplier Register operation is required, use the clock multiplier feature.

Bit 7. X2 Clock Multiplier Mode. When this bit is set tb, 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 SOURCE ADDRESS REGISTER CHANNEL 0

The DMA Source Address Register Channel 0 specifies tH2IVIA Source Address Register Channel OB
physical source address for channel O transfers. The register

contains 20 bits and can specify up to 1024 KB memory adinemonic SAROB

dresses or up to 64-KB 1/0 addresses. Channel 0 source &firess 22H

be memory, I/0O, or memory mapped I/O. For I/O, bits
17-16 of this register identify the Request Handshake sig-
nal. -] =l =1 ==1]1=1=

7 6 5 4 3 2 1 0

DMA Source Address Register, Channel O Low

Mnemonic SAROL DMA Channel O Address
Address 20H

Reserved
7 6 5 4 3 2 1 0

Figure 57. DMA Source Address Register OB

If the source is in I/O space, bits0 of this register select
DMA Channel 0 Address the DMA request signal for DMAO, as follows:

Figure 55. DMA Source Address Register O Low

Bit 1 Bit 0
(A17) (A16) DMA Transfer Request
DMA Source Address Register, Channel O 0 0 DREQO (external)
High 0 1 RDRF (ASCIO)
1 0 RDRF
Mnemonic SAROH (ASCI)
1 1 Reserved

Address 21H

DMA Channel O Address

Figure 56. DMA Source Address Register 0 High
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DMA DESTINATION ADDRESS REGISTER CHANNEL O

The DMA Destination Address Register Channel (DMA Destination Address Register
specifies the physical destination address for channel®hannel OB

transfers. The register contains 20 bits and can specify up

to 1024-KB memory addresses or up to 64-KB |/OVMnemonic DAROB

addresses. Channel 0 destination can be memory, /O, dfdress 25H

memory mapped I/O. For 1/O, teS bits of this register
identify the Request Handshake signal for channel 0.

DMA Destination Address Register Channel O L A19-a16

Low Reserved
Mnemonic DAROL Figure 60. DMA Destination Address Register Channel
Address 23H 0oB

If the DMA destination is in I/O space, bits0 of this reg-
ister select the DMA request signal for DMAO, as follows:

Figure 58. DMA Destination Address Register Channel

0 Low Bit1  BitO
(A17) (A16) DMA Transfer Request
DMA Destination Address Register Channel 0 0 O  DREQO (external)
High 0 1 TDRO (ASCIO)
1 0 TDR1 (ASCI1)
Mnemonic DAROH 1 1 Not Used

Address 24H

Figure 59. DMA Destination Address Register Channel
0 High
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DMA BYTE COUNT REGISTER CHANNEL O

The DMA Byte Count Register Channel 0 specifies th®MA Byte Count Register Channel 0 High
number of bytes to be transferred. This register contains 16

bits and may specify up to 64-KB transfers. When one byfdnemonic BCROH

is transferred, the register is decremented by onéoyfes  ~ddress 27H

should be transferred must be stored before the DMA op-
eration.

Note: All DMA Count Register channels are undefined during Figure 62. DMA Byte Count Register O High
RESET.

. DMA Byte Count Register Channel 1 Low
DMA Byte Count Register Channel O Low

Mnemonic BCR1L
Mnemonic BCROL Address 2EH

Address 26H

Figure 63. DMA Byte Count Register 1 Low
Figure 61. DMA Byte Count Register 0 Low

DMA Byte Count Register Channel 1 High

Mnemonic BCR1H
Address 2FH

Figure 64. DMA Byte Count Register 1 High
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ZiLOG

DMA MEMORY ADDRESS REGISTER CHANNEL 1

The DMA Memory Address Register Channel 1 specifieDMIA Memory Address Register, Channel 1H
the physical memory address for channel 1 transfers. The ]
address may be a destination or a source memory locatidfjnemonic MAR1TH

The register contains 20 bits and may specify up to 1024 K

memory addresses.

DMA Memory Address Register, Channel 1L

Mnemonic MAR1L
Address 28H

Figure 65. DMA Memory Address Register,
Channel 1L

ddress 29H

Figure 66. DMA Memory Address Register,
Channel 1H

DMA Memory Address Register, Channel 1B

Mnemonic MAR1B
Address 2AH

L A19-A16

Reserved

Figure 67. DMA NMemory Address Register,
Channel 1B
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DMA 1/0 ADDRESS REGISTER

The DMA 1/0O Address Register specifies the 1/0 device foAItE. The AItE bit should be set only when both DMA
channel 1 transfers. This address may be a destinationabrannels are programmed for the same 1/0O source or 1/0
source I/O deviceéAR1L andlARTH each contain 8 address destination. In this caseclannel end condition (byte count

bits. The most significant byte identifies the Request Handg= 0) on channel 0 sets bit 8I{C), which subsequently
shake signal and controls the Alternating Channel featurenables the channel 1 request and blocks the channel O

DMA 1/0 Address Register Channel 1 Low

Mnemonic IAR1L
Address 2BH

Figure 68. DMA 1/0 Address Register Channel 1 Low

DMA 1/0 Address Register Channel 1 High

Mnemonic IARTH
Address 2CH

Figure 69. DMA 1/0 Address Register Channel 1 High

DMA 1/0O Address Register Channel 1 B

Mnemonic IAR1B
Address 2DH

Bit 7 6 5 4 3 2 1 0]

AItE | AltC Req 1 Sel

Figure 70. DMA 1/0 Address Register Channel 1 B

request. Similarly, a channel end condition on channel 1
clears bit 6 AltC), which then enables the channel 0 request
and blocks the channel 1 request. For external requests, the
request from the device must be routed or connected to both
the DREQO andDREQ1 pins.

AItC. If bit (AItE) is 0, theAltC bit has no effect. When bit

7 (AItE) is 1 and theAltC bitis0, the request signal selected

by bits2-0is not presented to channel 1; however, the chan-
nel 0 request operates normally. WhetE is 1 andAltC

is 1, the request selected BAR18-16 or DAR18-16 is

not presented to channel 0; however, the channel 1 request
operates normally. Th&ltC bit can be written by software

to select which channel should operate first; however, this
operation should be executed only when both channels are
stopped (botDE1 andDEO are0).

Req1Sel. If bit DIM1 in theDCNTL register id, indicating
an 1/O source, the following bits select which source hand-
shake signal should control the transfer:

000 DREQ1 pin

001 ASCIO RDRF

010 ASCI1 RDRF

Other Reserved, do not program

If DIM1 is 0, indicating an 1/O destination, the following
bits select which destination handshake signal should con-
trol the transfer:

000 DREQ1 pin

001 ASCIO TDRE

010 ASCI1 TDRE

Other Reserved, do not program
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DMA STATUS REGISTER

The DMA Status RegisteDETAT) is used to enable and DSTAT also indicates DMA transfer status, Completed or
disable DMA transfer and DMA termination interrupts. In Progress.

DMA Status Register

Mnemonic DSTAT
Address 30H

Bit 7 6 5 4 3 2 1 0]
DE1 DEO | DWE1 | DWEO | DIE1 DIEO — DME
R/W R/W w w R/W R/W R

Figure 71. DMA Status Register (DSTAT: I/O Address = 30H)

DE1: DMA Enable Channel 1 (Bit 7). WhenDE1 = 1 DIE1: DMA Interrupt Enable Channel 1 (Bit 3). When
andDME = 1, channel 1 DMA is enabled. When a DMA DIEO is set tol, the termination channel 1 DMA transfer
transfer terminatesBCR1 = 0), DE1 is reset ta0 by the (indicated whemE1 = 0) causes a CPU interrupt request
DMAC. WhenDE1 = 0 and the DMA interrupt is enabled to be generated. WhéneO = 0, the channel 0 DMA ter-
(DIE1 = 1), a DMA interrupt request is made to the CPU.mination interrupt is disable®IEO is cleared t® during

To perform a softwar&RITE to DE1, DWE1 should be RESET.

written with a 0 during the same regist&/RITE access. DIEO: DMA Interrupt Enable Channel O (Bit 2). When
Writing DE1 to 0 disables channel 1 DMA, but DMA is re- DIEO is set tdl, the termination channel O of DMA transfer
startable. WritingDE1 to 1 enables channel 1 DMA and (indicated whemEO = 0) causes a CPU interrupt request
automatically sets DMA Main Enabl®NIE) to 1. DE1 is  to be generated. Whéneo = 0, the channel 0 DMA ter-
cleared to0 duringRESET. mination interrupt is disable@®IEO is cleared t® during

DEO: DMA Enable Channel O (Bit 6). WhenDEO = 1 RESET.

andDME = 1, channel 0 DMA is enabled. When a DMA DME: DMA Main Enable (Bit 0). A DMA operation is
transfer terminatesBCRO = 0), DEO is reset ta0 by the only enabled when itSE bit (DEO for channeb, DE1 for
DMAC. WhenDEO = 0 and the DMA interrupt is enabled channel 1) and thBME bit is set to1.

(DIEC = 1), a DMA interrupt request is made to the CPU\\hentm occursDME is reset td, thus disabling DMA
To perform a softwar&VRITE to DEO, DWEO should be activity during theNMI interrupt service routine. To restart
written with0 during the same registRITE access. Writ- DMA, DE- and/orDE1 should be written with & (even
ing DEO to 0 disables channel 0 DMA. Writingeo to 1 if the contents are already. This condition automatically
enables channel 0 DMA and automatically sets DMA MairsetsDME to 1, allowing DMA operations to continue.
Enable DME) to 1. DEO is cleared t® duringRESET.

DWE1: DE1 Bit Write Enable (Bit 5). When performing Note: DME cannot be directly written. The bit is cleared@o
any softwar@VRITE to DE1, this bit should be written with by NMI or indirectly settol by settingDEO and/orDE1
0 during the same acceS8NET always reads as. to 1. DME is cleared t@ duringRESET.

DWEO: DEO Bit Write Enable (Bit 4). When performing
any softwar@VRITE to DEO, this bit should be written with
0 during the same acceS8VEO always reads ab.
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DMA MODE REGISTER

The DMA Mode Register@MODE) 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: 1/0 Address = 31H)

DM1, DMO: Destination Mode Channel O (Bits 5,4). This  SM1, SMO: Source Mode Channel O (Bits 3, 2) . This

mode specifies whether the destination for channel 0 transfemsodespecifies whether the source for channel 0 transfers
is memory or 1/0, and whether the address should be incrss memory or 1/0O, and whether the address should be incre-
mented or decremented for each byte transfeB®tit and mented or decremented for each byte transferred.

DMO are cleared t0@ during RESET.
Table 15. Channel O Source

Table 14. Channel O Destination

Memory
Memory SM1 SMO Memory I/O Increment/Decrement
DM1 DMO Memory /O Increment/Decrement 0 0 Memory +1
0 0 Memory +1 0 1 Memory -1
0 1 Memory -1 1 0 Memory fixed
1 0 Memory fixed 1 1 I/0 fixed
1 1 1/0 fixed
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Table 16 indicates all DMA transfer mode combinations of
DMO, DM1, SMO, andSM1. Because I/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 1/0 - 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- completes (as indicated by the byte count registE: ¥

nel 0 is configured for memory to/from memory transfergycle steal mode, the CPU is provided a cycle foreach DMA

there is no Request Handshake signal to control the transtgyte transfer cycle until the transfer is completed.

timing. Instead, two automatic transfer timing modes are s

Eg:abbdfs'tb;f%o'\fOD = 1) and cycle steaMMOD = 0). CIected Request signal times the transfer ignokimgoD.
y to/from memory transfers, the DMA MMOD is cleared t® duringRESET

takes control of the bus continuously until the DMA transfer '

‘lafor channel 0 DMA with I/O source or destination, the se-
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DMA/WAIT CONTROL REGISTER

The DMA/WAIT Control Register@CNTL) controls the for each channel as level or edge seD&NTL also sets
insertion of wait states into DMAC (and CPU) accesses @dhe DMA transfer mode for channel 1, which is limited to
memory or I/O. Also, the register defines the Request signaiemory to/from 1/O transfers.

Bit 7 6 5 4 3 2 1 0]

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

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

Figure 73. DMA/WAIT Control Register (DCNTL: I/0O Address = 32H)

MWI1, MWIO: Memory Wait Insertion (Bits 7-6). This

bit specifies the number of wait states introduced into CPU DMSi Sense
or DMAC memory access cycldgdwl1 andMWIO are set 1 Edge Sense
to 1 duringRESET. 0 Level Sense
MWI1 MWIO Wait State Typically, for an input/source device, the associ@pts

bit should be programmed ador level sense. The device

0 0 0 takes arelatively long time to update its Request signal after
0 1 1 the DMA channel reads data (in the first of the two machine
1 Y 2 cycles involved in transferring a byte).

1 1 3

An output/destination device takes much less time to update
IWI1, IWIO: /0 Wait Insertion (Bits 5-4). This bit speci- Its Request signal after the DMA channel statSRITE

fies the number of wait states introduced into CPU or DMAc®Peration to it (the second machine cycle of the two cycles

/0 access cycle#w!1 andiwi0 are settd duringRESET.  involvedin transferring a byte). With zero-wait state I/O cy-
cles, adevice cannot update its request signal in the required

time, so edge sensing must be used.

IWi1 IwIOo Wait State
0 0 7 A one-wait-state 1/O cycle also does not provide sufficient
o 1 5 time for updating, so edge sensing is again required.
1 0 3 DIM1, DIMO: DMA Channel 1 I/O and Memory Mode
1 1 4 (Bits 1-0). Specifies the source/destination and address

modifier for channel 1 memory to/from 1/O transfer modes.
DIM1 andDIMO are cleared t0 duringRESET.
Note: These wait states are added to the 3-clock I/O cycle that
is used to access the on-chip I/O registers. It is equally Table 17. Channel 1 Transfer Mode
valid to regard these as 0 to 3 wait states added to a 4=
clock external 1/0 cycle.

Address
DIM1 DMIO Transfer Mode Increment/Decrement
0 Memory - 1/0 MAR1 +1, IAR1 fixed
1 Memory - 1/0  MAR1 -1, IAR1 fixed
1 0 1/0 -~ Memory IAR1 fixed, MAR1T +1
1 1 1/0 -~ Memory |AR1 fixed, MAR1 -1

DMS1, DMSO: DMA Request Sense (Bits 3-2). DMS 1
andDMSO specify the DMA request sense for channel 0 and
channel 1 respectively. When resettdhe input is level
sense. When set g the input is edge sendeMs1 and
DMSO are cleared t0 duringRESET.
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INTERRUPT VECTOR LOW REGISTER

Bits 7-5 of the Interrupt Vector Low Registdr)are used PRTs, and CSI/O. These three bits are clear@ddoring
as bits7-5 of the synthesized interrupt vector during inter-RESET (Figure 74).
rupts for thaNT1 andINT2 pins and for the DMAs, ASCls,

Interrupt Vector Low Register

Mnemonic: IL
Address 33H

Bt 7 6 5 4 3 2 1 0

IL7 IL 6 IL5 — - - — -

| R/W R/W R/W N |

Programmable Interrupt Source Dependent Code

Figure 74. Interrupt Vector Low Register (IL: /0O Address = 33H)

INT/TRAP CONTROL REGISTER

This register is used in handlim@AP interrupts and to en- INT2 andINT 1, respectivelylTEO enables and disables in-
able or disable Maskable Interrupt Leviebnd thelNT1 terrupts from:

andINT2 pins. ¢ ESCC * Bidirectional Centronics controller
INT/TRAP Control Register e CTCs « External interrupt inpulNTO
Mnemonics ITC . . . .
Address 34H A 1 inabitenables the corresponding interrupt level while
a 0 disables it. ARESET setsITEO to 1 and clearsTE1
Bit 7 6 5 4 3 2 1 0 andITE2 to 0.
TRAP|UFO | __ | __ | __ [ITE2 |ITE1 [ITEO TRAP Interrupt. The Z85180/Z8L180 generateSBAP
RW R RW RW RAW sequence when an undefined opcode fetch occurs. This fea-

ture can be used to increase software reliability, implement
anextended instruction set, or botmMRAP may occur during
TRAP (Bit 7). This bit is set tol when an undefined op- OPcode fetch cycles and also if an undefined opcode is
code is fetchedTRAP can be reset under program controlfétched during the interrupt acknowledge cyclelforo

by writing it with a0; howeverTRAP cannot be writtenwith  When Modeo is used.

1 under program controfRAP is reset t® duringRESET.  When aTRAP sequence occurs, the Z8S180/Z8L180:

UFO: Undefined Fetch Object (Bit 6). When aTRAP in- 1. Sets th@RAP bit in the InterrupTRAP/Control (TC)
terrupt occurs, the contents WFO allow the starting ad- register tol.

dress of the undefined instruction to be determined. This in-
terrupt is necessary because TR&P may occur on either
the second or third byte of the opcot&O allows the
stacked PC value to be correctly adjustedFi® = 0, the

first opcode should be interpreted as the staéked. If 3. Resumes execution at logical addi@ss
UFO = 1, the first opcode address is stacke€d2. UFO is

Saves the current Program Counter (PC) value,
reflecting the location of the undefined opcode, on the
stack.

Read-Only. Note: If logical addres®000H is mapped to physical address
ITE2, 1, O: Interrupt Enable 2, 1, O (Bits 2-0). ITE2 00000H, the vector is the same as RESET. In this
andITE1 enable and disable the external interrupt inputs case, testing theRAP bit in ITC reveals whether the re-
start at physical addre89000H was caused bRESET
or TRAP.
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All TRAPs occur after fetching an undefined second opcod&he state of the Undefined Fetch Objedt®) bit in ITC

byte following one of the prefix opcoded@3{H, DDH, EDH,

allowsTRAP software to correctlydjust the stacked PC, de-

or FDH) or after fetching an undefined third opcode bytgending on whether the second or third byte of the opcode

following one of the double-prefix opcodeSDCBH or
FDCBH).

; 2nd Opcode
| Fetch Cycle |

Ty, T, T3 ITp T3 T, T, T

generated th&@RAP. If UFO = 0, the starting address of
the invalid instruction is the stackeg@-1. If UFO = 1, the
starting address of the invalid instruction is equal to the
stackedC-2.

Restart
from OOOOH

I Opcode
1 PC Stacking | Fetch Cycle 1

|-t ; P
T Ity o1, 13 poT, T3 0T, T, Ty

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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Restart
| From O000OH
-
3rd Opcod M : Opcode
r pcode emory . Fetch Cyvcl
I Fetch Cycle 1 Read Cycle | ' - PC Stacking H; ¢ yil
- g - | | | |
T1 T T3 Ty T Tep T3 Iy, T3 Ti T Ty Ty T3 [Ty Ty T3 Ty Ty T3 |
PHI
| | | |
Ag-Aqg (Agg) X_PC X IX +d, 1Y +d X__SP1___X__sp-2 | X_0000H X
| | | | I | I
Do-D7 | /_\‘—‘ | /_\‘—' I —(_PC-Ty j (_PC-1. ) /_\\/ l
Undefined | | | ! |
| “Opcode | | | | | |
M1 | [ ! | | | | [ ]
| |
MREQ ] [ 1 [ ; | I I_:_I |J|_| [ |
RD | [T] [ | | I [
| | \ | | |
WR 1 1 | T r’_l T T
WR | | | | l | l | |
Figure 76. TRAP Timing—3rd Opcode Undefined
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REFRESH CONTROL REGISTER

Mnemonic RCR
Address 36H

7 6 5 4 3 2 1 0
REFE J I— CycO
REFW Cyc1
Reserved

Figure 77. Refresh Control Register
(RCR: I/0 Address = 36H)

The Refresh Control RegistéRCR) specifies the interval

REFE: Refresh Enable (Bit 7). REFE = 0 disables the re-
fresh controller, whil®EFE = 1 enables refresh cycle in-
sertion.REFE is setto1 duringRESET.

REFW: Refresh Wait (Bit 6). REFW = 0 causes the re-
fresh cycle to be two clocks in durati®EFW = 1 causes

the refresh cycle to be three clocks in duration by adding a
refresh wait cycleTRW). REFW is set tol duringRESET.

CYC1, 0: Cycle Interval (Bit 1,0). CYC1 and CYCO
specify the interval (in clock cycles) between refresh cycles.
When dynamic RAM requires 128 refresh cycles every 2
ms (or 256 cycles in every 4 ms), the required refresh in-
terval is less than or equal to 15.625 ps. Thus, the underlined
values indicate the best refresh interval depending on CPU
clock frequencyCYCO andCYC1 are cleared t0 during
RESET (see Table 18).

and length of refresh cycles, while enabling or disabling the

refresh function.

Table 18. DRAM Refresh Intervals

Time Interval

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

0 0 10 states (1.0 us)* (1.25 us)* 1.66 us 2.5 us 4.0 us

0 1 20 states (2.0 us)* (2.5 us)* 3.3 us 5.0 us 8.0 us

1 0 40 states (4.0 us)* (5.0 us)* 6.6 us 10.0 us 16.0 us

1 1 80 states (8.0 us)* (10.0 us)* 13.3 us 20.0 us 32.0 us
Note: *calculated interval.
Refresh Control and Reset. After RESET, based on the 3. Refresh cycles are suppressed dusibgeP mode. If

initialized value oRCR, refresh cycles occur with an inter-
val of 10 clock cycles and be 3 clock cycles in duration.

Dynamic RAM Refresh Operation

1. Refresh Cycle insertion is stopped when the CPU is
the following states:

a. DuringRESET

b. When the bus is released in responsgtSREQ
c. DuringSLEEP mode

d. DuringWAIT states

in response t@®USREQ. However, the refresh timer

continues to operate. The time at which the first

a refresh cycle is requested duriBigEEP mode, the
refresh cycle request is internally latched (until
replaced with the next refresh request). The latched
refresh cycle is inserted at the end of the first machine
cycle afterSLEEP mode is exited. After this initial
cycle, the time at which the next refresh cycle occurs
depends on the refresh time and offers no relationship
with the exit fromSLEEP mode.

The refresh address is incremented by one for each
successful refresh cycle, not for each refresh. Thus,
independent of the number of missed refresh requests,

in

Refresh cycles are suppressed when the bus is releasedeach refresh bus cycle uses a refresh address

incremented by one from that of the previous refresh
bus cycles.

refresh cycle occurs after the Z8S180/z28L180
reacquires the bus depends on the refresh timer. This

cycle offers no timing relationship with the bus

exchange.
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MMU COMMON BASE REGISTER

The Common Base Regist&@BR) specifies the base ad- ical address for Common Area 1 accesses. All biGB&f
dress (on 4-KB boundaries) used to generate a 20-bit phyare reset t@ duringRESET.

MMU Common Base Register

Mnemonic CBR
Address 38H

. 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 RegisteBRR) specifies the base addressdress for Bank Area accesses. All bit8BR are reset to
(on 4-KB boundaries) used to generate a 20-bit physical ad-duringRESET.

MMU Bank Base Register

Mnemonic BBR
Address 39H

. 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

The Common/Bank Area Regist&@HAR) specifies bound- space for up to three areas; Common Area), Bank Area and
aries within the Z28S180/Z8L180 64-KB logical addressCommon Area 1.

MMU Common/Bank Area Register

Mnemonic CBAR
Address 3AH

. 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 specifiesthe start (Low) ad- BA3-BAO (Bits 3-0). BA specifies the start (Low) address
dress (on 4-KB boundaries) for Common Area 1. This corfon 4-KB boundaries) for the Bank Area. This condition
dition also determines the most recent address of the Baalso determines the most recent address of Common Area
Area. All bits of CA are set tol duringRESET. 0. All bits of BA are set tol duringRESET.

OPERATION MODE CONTROL REGISTER

The Z8S180/78L.180 is descended from two different anM1E (M1 Enable). This bit controls thevi1 output and is

cestor processors, ZiLOG' original Z80 and the Hitachset to al during reset.

34180' The Op(cajratlng IModg Control Regl_stac:/_lf(f:R) can bWhenM1 E = 1, theM1 output is asserted Low during the
€ proghrarggnoe tg she eGC; 1 S%tween certain differences &Scode fetch cycle, th&lTO acknowledge cycle, and the

tween the and the ' first machine cycle of thEMI acknowledge.

Operation Mode Control Register On the Z8S180/28L180, this choice makes the processor
. fetch oneRETI instruction. When fetchingReTI from zero-
Mnemonic OMCR wait-state memory, the processor uses three clock machine

Add 3EH o .
ress cycles that are not fully Z80-timing-compatible.

WhenM1E = 0, the processor does not drivid Low dur-

ing instruction fetch cycles. After fetching dREET | instruc-

tion with normal timing, the processor returns and refetches
L Reserved the instruction using Z80-compatible cycles that divie
Low. This timing compatibility may be required by external
Z80 peripherals to properly decode RET1 instruction.

[o7]pelos] [ -] -] -] -]

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

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

Do-D7

7
|

! 1
J_I

MREQ :
i T B (e N
ST T [ |

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

The I/O Control Registet@R) allows relocation of the in-
ternal I/O addressei€R also controls the enabling and dis-
abling oflOSTOP mode (Figure 83).

Bit 7 6 5 4 3 2 1 0

IOA7 | IOA6 |IOSTP — - - - —

R/W R/W R/W

Figure 83. I/0 Control Register (ICR: I/0 Address = 3FH)

I0OA7, 6: 1/0 Address Relocation (Bits 7,6). IOA7 and
IOA6 relocate internal 1/0 as indicated in Figure 84. Note: The high-order 8 bits of 16-bit internal I/O address are al-
ways0. IOA7 andIOA6 are cleared t0 duringRESET.

r OOFFH
IOA7-10A6 = 1 1-
L 00COH
i 0OBFH
IOA7-10A6 = 1 0
L 0080H
007FH
IOA7-10A6 = 0 1 -
L 0040H
003FH
IOA7-I0A6 = 0 0-
L 0000H

Figure 84. I/0 Address Relocation

IOSTP: IOSTOP Mode (Bit 5). I0STOP mode is enabled
whenlOSTPis settd.. Normal I/O operation resumes when
IOSTP is reprogrammed ARESET to 0.
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PACKAGE INFORMATION

32
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sympaL |__MILLIMETER INCH
MIN MAX MIN MAX
TOoOoOOOOOOoO OO oo D000 oUo oo 00 al 038 | 107 | 015 | ce2
33 64 a2 368 | 394 | 145 | 155
B 038 | 053 | 015 | eal
b Bl 094 | 109 | 037 | 043
c 023 | 038 | 009 | 015
D 57.40| 5817 | 2260 | 2.290
E 18.80 19.30 740 .760
El 16.76 17.27 660 680
1.78 TYP 070 TYP
A 1930 | 2032 | 760 | 800
L 318 | 38t | d2s | aso
o 165 | 191 | 065 | 075
s 102 | 178 | 040 | 070

Figure 85. 64-Pin DIP Package Diagram
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D
D
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(== | =]
(== | pr—
== | =
so=g O | Fr—= 25
1 2 i —
.H‘ DETAL A —
b
W
SYMBOL 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:

= Py o315 v 1. CONTROLLING DIMENSIONS: MILLIMETER

2. MAX COPLANARITY: .10
L 070 | 1.10 028 | 043 004

Figure 86. 80-Pin QFP Package Diagram
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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 TYP 050 TYP

e A
L Al
0.66/0.51
‘ 1026/.020
-
I b q f@
.048;.042 B
* £3
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0.51/0.36 zS5
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NOTES:

1. CONTROLLING DIMENSIONS : INCH
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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 introduceslith some aspects of the document may be found, either by
and ZiLOG has not completed the full characterization of th&iLOG or its customers in the course of further application and
product. The document states what ZiLOG knows about thisharacterization work. In addition, ZiLOG cautions that delivery
product at this time, but additional features or non-conformanc@ay 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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