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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

PIN IDENTIFICATION

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

Figure 2. Z8S5180 64-Pin DIP Pin Configuration
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Z8S180/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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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 I/0 1/0
DREQO N/A IN IN
51 NC
52 51 48 TXA1 High ouT ouT
53 52 TEST
54 53 49 RXA1 IN IN IN
13) 54 50 CKA1 3T 1/0 1/0
TENDO N/A High High
56 13) 51 TXS High ouT ouT
57 56 52 RXS IN IN IN
CTS1 N/A IN IN
58 57 53 CKS 3T I/0 1/0
59 58 54 DREQ1 IN 3T IN
60 59 55 TEND1 High ouT High
61 60 56 HALT High High Low
62 NC
63 NC
64 61 57 RFSH High ouT High
65 62 58 IORQ High 3T High
66 63 59 MREQ High 3T High
67 64 60 E Low ouT ouT
68 65 61 M1 High High High
69 66 62 WR High 3T High
70 67 63 RD High 3T High
71 68 64 PHI ouT ouT ouT
72 1 1 Vgg GND GND GND
73 Vgg GND GND GND
74 2 XTAL ouT ouT ouT
75 NC
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28S180/28L180
Enhanced 2180 Microprocessor

ZiLOG

PIN DESCRIPTIONS (Continued)

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

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

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

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

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

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

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

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

Table 3. Status Summary

-—

ST HALT M1 Operation
1
1

0 CPU Operation (1st Opcode Fetch)
0

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

CPU Operation (MC Except Opcode

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

X = Do not care.
MC = Machine Cycle.

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

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

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

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

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

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

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

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

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

Several pinsareused for different conditions, depending on
the circumstance.
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28S180/28L180
Enhanced 2180 Microprocessor

ZiLOG

ARCHITECTURE

The Z180 combines a high-performance CPU core with a
variety of system and 1/0 resources useful in abroad range
of applications. The CPU core consists of five functional
blocks: clock generator, bus state controller, Interrupt con-
troller, memory management unit (MMU), and the central
processing unit (CPU). Theintegrated 1/0 resources make
up theremaining four functional blocks: direct memory ac-
cess(DMA) contral (2 channels), asynchronousserial com-
munication interface (A SCl, 2 channels) programmablere-
load timers (PRT, 2 channels), and a clock serial 1/0
(CSI/O) channel.

Clock Generator. Thislogicgeneratesasystem clock from
an external crystal or clock input. The external clock is di-
vided by 2 or 1 and provides the timing for both internal
and external devices.

Bus State Controller. Thislogic performsall of the status
and bus-control activity associated with the CPU and some
on-chip peripherals. Also includes wait-state timing, reset
cycles, DRAM refresh, and DMA bus exchanges.

Interrupt Controller. This logic monitors and prioritizes
the variety of internal and external interrupts and traps to
provide the correct responses from the CPU. To maintain
compatibility with the Z80 CPU, three different interrupts
modes are supported.

Memory Management Unit. TheMMU allowsthe user to
map the memory used by the CPU (logically only 64KB)
into the 1-MB addressing range supported by the
Z8S180/Z8L.180. The organization of the MMU object

code maintains compatibility with the Z80 CPU, while of-
fering accessto an extended memory space. Accomplished
by using an effective common-area/banked-area scheme.

Central Processing Unit. The CPU is microcoded to pro-
vide a core that is object-code compatible with the Z80
CPU. It also provides a superset of the Z80 instruction set,
including 8-bit multiplication. Thecoreismodifiedtoallow
many of the instructions to execute in fewer clock cycles.

DMA Controller. The DMA controller provides high-
speed transfers between memory and /O devices. Transfer
operations supported are memory-to-memory, memory
to/from 1/0, and 1/0O-to-1/0. Transfer modes supported are
request, burst, and cycle steal. DMA transfers can access
thefull 1-M B addressrangewithablock lengthupto64 KB,
and can cross over 64K boundaries.

Asynchronous Serial Communication Interface (ASCI).

The ASCI logic provides two individual full-duplex
UARTS. Each channel includes a programmable baud rate
generator and modem control signals. The ASCI channels
can al so support amulti processor communication format as
well as break detection and generation

Programmable Reload Timers (PRT). This logic consists
of two separate channdl s, each containing a 16-bit counter
(timer) and count reload register. The time base for the
countersis derived from the system clock (divided by 20)
before reaching the counter. PRT channel 1 providesan op-
tional output to allow for waveform generation.

14 PRELIMINARY
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

OPERATION MODES

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

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

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

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

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

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

M1E (R/W)

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

nipipipipipipipipinipipipipininip]

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

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

l o
M | 1
i

g
_j_;l,______

|

Figure 9. RETI Instruction Sequence with M1E = 0
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28S180/28L180
Enhanced 2180 Microprocessor

ZiLOG

STANDARD TEST CONDITIONS

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

enced pin.

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

VoL max + Voy Min

2

Figure 19. AC Parameter Test Circuit

ABSOLUTE MAXIMUM RATINGS

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

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

26 PRELIMINARY
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Z38S180/28L180
ZiLOG Enhanced Z180 Microprocessor

DC CHARACTERISTICS —Z28S180

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

Symbol Item Condition Min Typ Max Unit

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

ViH2 Input H Voltage 2.0 — Vb \Y,
Except RESET, EXTAL, NMI +0.3

ViH3 Input H Voltage 2.4 — Vb \Y,
CKS, CKAO, CKA1 +0.3

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

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

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

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

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

Current All Inputs
Except XTAL, EXTAL

ITL Three State Leakage V|N = 0.b ~ VDD -0.5 — — 1.0 [lA
Current
Ibp Power Dissipation F =10 MHz — 25 60 mA
(Normal Operation) 20 30 50
33 60 100
Power Dissipation F =10 MHz — 2 5
(SYSTEM STOP mode) 20 3 6
33 5 9
Cp Pin Capacitance ViN = Oy, f =1 MHz — — 12 pF
Ta = 25°C
Note:

1. Viimin = Vpp—1.0V, V| max = 0.8V (All output terminals are at NO LOAD.) Vpp = 5.0V.
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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 tecHw 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 teR 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 — 356 — 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 toRH 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 — 356 — 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 twbH 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 tion3 M1 Fall to IORQ Fall Delay 125 — 80 — ns
31 tiNTS 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
35 tgRH BUSREQ Hold Time from PHI Fall 10 — 10 ns
36 tgAD1 PHI Rise to BUSACK Fall Delay — 25 — 15 ns
37 tBAD2 PHI Fall to BUSACK Rise Delay — 25 — 15 ns
38 tszD PHI Rise to Bus Floating Delay Time — 40 — 30 ns
39 twvewn  MREQ Pulse Width (High) 35 — 25 — ns
40 tMEWL MREQ Pulse Width (Low) 3b — 2b — ns
41 tRED1 PHI Rise to RFSH Fall Delay — 20 — 15 ns
42 tRED2 PHI Rise to RFSH Rise Delay — 20 — 15 ns
43 tHAD1 PHI Rise to HALT Fall Delay — 15 — 15 ns
44 tHAD2 PHI Rise to HALT Rise Delay — 15 — 15 ns
45 tbras DREQ1 Set-up Time to PHI Rise 20 — 15 — ns
46 tbROH DREQ1 Hold Time from PHI Rise 20 — 15 — ns
47 tTED1 PHI Fall to TENDi Fall Delay — 25 — 15 ns
48 tTeD2 PHI Fall to TENDi Rise Delay — 25 — 15 ns
49 tepg PHI Rise to E Rise Delay — 30 — 15 ns
50 tepo PHI Fall or Rise to E Fall Delay — 30 — 15 ns
51 PwEH E Pulse Width (High) 25 — 20 — ns
52 PwEL E Pulse Width (Low) 50 — 40 — ns
53 te, Enable Rise Time — 10 — 10 ns
54 ey Enable Fall Time — 10 — 10 ns
55 trop PHI Fall to Timer Output Delay — 75 — 50 ns
56 tsTp CSI/O Transmit Data Delay Time (Internal — 2 — 2 tcyc
Clock Operation)
57 tsTDE CSI/O Transmit Data Delay Time (External — 7.5 teye — 75 tcye  ns
Clock Operation) +75 +60
58 tsRg) CSI/O Receive Data Set-up Time (Internal 1 — 1 — tcyc
Clock Operation)
59 tsRrHI CSI/O Receive Data Hold Time (Internal 1 — 1 — tcyc
Clock Operation)
60 tsRsE CSI/O Receive Data Set-up Time (External 1 — 1 — tcyc
Clock Operation)
61 tsRHE CSI1/O Receive Data Hold Time (External 1 — 1 — tcyc
Clock Operation)
62 tRES RESET Set-up Time to PHI Fall 40 — 25 — ns
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Z8S180/28L180

ZiLOG Enhanced Z180 Microprocessor
Ty T Tw Tw T3
AN YA
‘4—49 - |« B0
E 1
(Memory Read/Write) ﬁ \_
49 50
— '<— > -
E 1
(I/0 Read) / \_
N 49 50
E 4
(I/0 Write) 15 F16
2

_ -\ /
Do-D> > 3

€ X X

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

oAl _/_\_/ \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 -+ [*+5b3
_ 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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28S180/28L180
Enhanced 2180 Microprocessor

ZiLOG

ASCI RECEIVE REGISTER

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

ASCI Receive Register Channel O

Mnemonic RDRO
Address O8H

|— ASCI Transmit Data

Figure 38. ASCI Receive Register Channel 0

ASCI Receive Register Channel 1

Mnemonic RDR1
Address O9H

‘— ASCI Transmit Data

Figure 39. ASCI Receive Register Channel 1

CSI1/0 CONTROL/STATUS REGISTER

The CSI/O Control/Status Register (CNTR) isused to mon-
itor CSI/O status, enable and disable the CSI/O, enable and

disableinterrupt generation, and select the data clock speed
and source.

Bit 7 6 5 4 3 2 1 0]
EF EIE RE TE — SS2 SS1 SSO
R R/W R/W R/W R/W R/W R/W

Figure 40. CSI/O Control Register (CNTR: I/O Address = 000AH)

EF: End Flag (Bit 7). EFissetto 1 bytheCSI/Otoindicate
completion of an 8-hit data transmit or receive operation.
If End Interrupt Enable (EIE) bit= 1 whenEF issetto1,
a CPU interrupt request is generated. Program access of
TRDR only occursif EF = 1. TheCSI/O clearsEF to 0 when
TRDR isread or written. EF is cleared to 0 during RESET
and I0OSTOP mode.

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

RE: Receive Enable (Bit 5). A CSI/O receive operation is
started by setting REto 1. When RE issetto 1, thedataclock
isenabled. Ininternal clock mode, the data clock is output
fromthe CKS pin. Inexternal clock mode, theclock isinput
onthe CKS pin. In either case, datais shifted in on theRXS

pin in synchronization with the (internal or external) data
clock. After receiving 8 bits of data, the CSI/O automati-
cally clearsREt00, EFissetto 1, andaninterrupt (if enabled
by EIE = 1) isgenerated. RE and TE are never both set to
1 at the sametime. RE iscleared to 0 during RESET and
IOSTOP mode.

TE: Transmit Enable (Bit 4). A CSI/O transmit operation
is started by setting TE to 1. When TE is set to 1, the data
clock is enabled. When in internal clock mode, the data
clock is output from the CKS pin. In external clock mode,
theclock isinput onthe CKS pin. In either case, dataisshift-
ed out on the TXS pin synchronouswith the (internal or ex-
ternal) data clock. After transmitting 8 bits of data, the
CSI/O automatically clears TE to 0, sets EF to 1, and re-
guests an interrupt if enabled by EIE = 1. TE and RE are

46 PRELIMINARY
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Z38S180/28L180
Enhanced Z180 Microprocessor

never both set to 1 at the sametime. TE is cleared to 0
during RESET and IOSTOP mode.

§S2, 1, 0: Speed Select 2, 1, 0 (Bits 2-0). SS2, SS1
and SSO select the CSI/O transmit/receive clock source and
speed. SS2, SS1 and SSO areall setto 1 during RESET.
Table 11 indicates CSI/O Baud Rate Selection.

Table 11. CSI/O Baud Rate Selection

§S82  SSs1 SSO0 Divide Ratio

0 +20
1 +40
0 +80
1 +160
0 +320
1
0
1

+640
+1280

External Clock Input
(Less Than +20)

0 0
0 0
0 1
0 1
1 0
1 0
1 1
1 1

After RESET, theCKS pinisconfigured asan external clock
input (SS2, SS1, SSO = 1). Changing these values causes
CKS tobecomean output pinand the selected clock isoutput
when transmit or receive operations are enabl ed.

CSI/O Transmit/Receive Data Register

Mnemonic TRDR
Address OBH

7 6 5 4 3 2 1 0

|— CSI/O T/R Data

Figure 41. CSI/O Transmit/Receive Data Register

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

Timer Data Register Channel OH

Mnemonic TMIDROH
Address ODH

7 6 5 4 3 2 1 0]

‘— Timer Data

Figure 43. Timer Data Register Channel O High

Timer Reload Register Channel O Low

Mnemonic RLDROL
Address OEH

7 6 5 4 3 2 1 0

|— Timer Reload Data

Figure 44. Timer Reload Register Low

Timer Reload Register Channel O High

Mnemonic RLDROH
Address OFH

7 6 5 4 3 2 1 0

|— Timer Reload Data

Figure 45. Timer Reload Register Channel 0 High
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Z38S180/28L180
Enhanced Z180 Microprocessor

ASCI EXTENSION CONTROL REGISTER CHANNEL 0 AND CHANNEL 1

The ASCI Extension Control Registers (ASEXTO and
ASEXT1) control functions that have been added to the

ASCls in the 285180/Z8L 180 family. All bits in this
register reset to 0.

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 I/O Address = 13H)

Bit 7 6 5 4 3 2 1 0
BRG1 Break Send
Reserved |Reserved |Reserved X1 Mode Enable Break Break

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

DCDO Disable (Bit 6, ASCIO Only). If this bit is 0, then
the DCDO pin auto-enables the ASCIO receiver, such that
when the pin is negated/High, the Receiver isheld in aRE-
SET state. If this bit is 1, the state of the DCD-pin has no
effect on receiver operation. In either state of this bit, soft-
ware can read the state of the DCDO pininthe STATO reg-
ister, and the receiver interrupts on arising edge of DCDO.

CTSO Disable (Bit 5, ASCIO Only). If thishitisO, thenthe
CTSO0 pin auto-enablesthe ASCIO transmitter, in that when
thepinisnegated/High, the TDRE bitinthe STATO register
isforced to 0. If thishbit is 1, the state of the CTSO pin has
no effect on the transmitter. Regardless of the state of this
bit, software can read the state of the CTSO pinthe CNTLBO
register.

X1 (Bit 4). If thisbit is 1, the clock from the Baud Rate
Generator or CKA pinistaken asalX-bit clock (sometimes
called isochronous mode). In this mode, receive data on the
RXA pinmust be synchronized to the clock onthe CKA pin,
regardless of whether CKA isan input or an output. If this
bit is 0, the clock from the Baud Rate Generator or CKA
pinisdivided by 16 or 64 per the DR bit in the CNTLB reg-
ister, to obtain the actual bit rate. Inthismode, receive data
ontheRXA pinisnot required to be synchronizedto aclock.

BRG Mode (Bit 3). IftheSS2-0 bitsinthe CNTLB register
arenot 111, andthisbitis0, the ASCI Baud Rate Generator

dividesPHI by 10 or 30, depending onthe PS bitin CNTLB,
and factored by apower of two (sel ected by the SS2-0 bits),
to obtain the clock that is presented to the transmitter and
receiver and output on the CKA pin. If SS2-0 arenot 111,
and this bit is 1, the Baud Rate Generator divides PHI by
twice the sum of the 16-bit value (programmed into the
Time Constant registers) and 2. This mode is identical to
the operation of the baud rate generator in the ESCC.

Break Enable (Bit 2). If this bit is 1, the receiver detects
BREAK conditions and report them in bit 1, and the trans-
mitter sends BREAKS under the control of bit 0.

Break Detect (Bit 1). Thereceiver setsthisread-only bitto
1 whenanall-zero character with aFraming Error becomes
the oldest character in the Rx FIFO. The bit is cleared when
software writes a 0 to the EFR bit in CNTLA register, also
by RESET, by IOSTOP mode, and for ASCI0, if the DCDO
pin is auto-enabled and is negated (High).

Send Break (Bit 0). If thisbitand bit 2areboth 1, thetrans-
mitter holds the TXA pin Low to send a BREAK condition.
The duration of the BREAK is under software control (one
of the PRTs or CTCscan be used to timeit). Thisbit resets
to0,inwhichstate TXA carriestheserial output of thetrans-
mitter.
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ASCI TIME CONSTANT REGISTERS

If the SS2-0 bits of the CNTLB register arenot 111, and bits/second = fpy/(2*(TC +2) x sampling rate)

the BRG mode hit in the ASEXT register is 1, the ASCI di-

videsthe PHI 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 = fer/(27(TC +2)

1, itsnew baud rate generator dividessl! 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, 1/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 53. ASCI Time Constant Registers
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DMA MEMORY ADDRESS REGISTER CHANNEL 1

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

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

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

DMA Memory Address Register, Channel 1L

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

DMA Memory Address Register, Channel 1B

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

L A19-A16

Reserved

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

TheDMA 1/0 Address Register specifiesthel/O devicefor
channel 1 transfers. This address may be a destination or
sourcel/Odevice. IAR1Land IAR1H each contain 8 address
bits. The most significant byteidentifiesthe Request Hand-
shake signa and controls the Alternating Channel feature.

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 1/0 Address Register Channel 1 B

Mnemonic IAR1B
Address 2DH

Bit 7 6 5 4 3 2 1 0]

AltE | AltC

Req 1 Sel

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

AItE. The AItE bit should be set only when both DMA
channels are programmed for the same 1/0O source or 1/0O
destination. Inthis case, achannel end condition (byte count
= 0) on channel 0 sets bit 6 (AItC), which subsequently
enables the channel 1 request and blocks the channel 0
request. Similarly, a channel end condition on channel 1
clearshit 6 (AltC), which then enablesthe channel 0 request
and blocksthe channel 1 request. For external regquests, the
reguest from the device must be routed or connected to both
the DREQO and DREQ1 pins.

AItC. If bit (AIRE) is 0, the AltC bit has no effect. When bit
7 (AItE)is 1 andtheAltC bitis0, therequest signal selected
by bits2-0 isnot presented to channel 1; however, thechan-
nel 0 request operates normally. When AltEis 1 and AltC
is 1, the request selected by SAR18-16 or DAR18-16 is
not presented to channel 0; however, the channd 1 request
operates normally. The AltC 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 (both DE1 and DEO are 0).

Req1Sel. If bit DIM1 inthe DCNTL register is1, indicating
an 1/0 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 /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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Table 16indicatesall DMA transfer mode combinations of
DMO, DM 1, SMO, and SM1. Because /O to/from /O trans-
fers are not implemented, 12 combinations are available.

Table 16. Transfer Mode Combinations

DM1 DMO SM1 SMO  Transfer Mode Address Increment/Decrement
0 0 0 0 Memory — Memory SARO+ 1, DARO +1
0 0 0 1 Memory — Memory SARO-1, DARO+1
0 0 1 0 Memory * - Memory SARO fixed, DARO + 1
0 0 1 1 I/0 - Memory SARO fixed, DARO + 1
0 1 0 0 Memory — Memory SARO+ 1, DARO-1
0 1 0 1 Memory - Memory SARO-1, DARO-1
0 1 1 0 Memory * -~ Memory SARO fixed, DARO-1
0 1 1 1 1/0 > Memory SARO fixed, DARO-1
1 0 0 0 Memory - Memory * SARO + 1, DARO fixed
1 0 0 1 Memory - Memory * SARO-1, DARO fixed
1 0 1 0 Reserved
1 0 1 1 Reserved
1 1 0 0 Memory - 1/0 SARO + 1, DARO fixed
1 1 0 1 Memory - 1/0 SARO-1, DARO fixed
1 1 1 0 Reserved
1 1 1 1 Reserved

Note: * Includes memory mapped I/O.

MMOD: Memory Mode Channel 0 (Bit 1). When chan-
nel 0 is configured for memory to/from memory transfers
thereisno Request Handshake signal to control thetransfer
timing. Instead, two automatic transfer timing modesare se-
lectable: burst (MMOD = 1) andcyclesteal (MMOD = 0).
For burst memory to/from memory transfers, the DMAC
takescontrol of thebuscontinuously until theDMA transfer

completes (as indicated by the byte count register = 0). In
cyclesteal mode, the CPU isprovidedacycleforeachDMA
byte transfer cycle until the transfer is completed.

For channel 0 DMA with 1/O source or destination, the se-
lected Request signal times the transfer ignoring MMOD.
MMOD is cleared to 0 during RESET.
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All TRAPs occur after fetching an undefined secondopcode  The state of the Undefined Fetch Object (UFO) bit in ITC
byte following one of the prefix opcodes (CBH, DDH, EDH,  allowsTRAP softwareto correctly adjust the stacked PC, de-
or FDH) or after fetching an undefined third opcode byte  pending on whether the second or third byte of the opcode
following one of the double-prefix opcodes (DDCBH or  generated the TRAP. If UFO = 0, the starting address of

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

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

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

L L L L L L L e

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

Figure 75. TRAP Timing—2nd Opcode Undefined
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PACKAGE INFORMATION
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33 64 a2 368 | 394 | 145 | 155
B 038 | 053 | 015 | o2t
b Bl 094 | 109 | 037 | 043
c 023 | 038 | 009 | 015
D 57.40| s817 | 2260 | 2290
£ 18.80 19.30 740 .760
€1 1676 17.27 | 660 | 680
178 TYP 070 TYP
eA 1930 | 2032 | 760 | 800
L 318 | 38t | 125 | 1s0
o 165 | 191 | 065 | 075
B 102 | 178 | o040 | 070

Figure 85. 64-Pin DIP Package Diagram
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SYBoL MILLIMETER INCH
MIN MAX MIN MAX

Al 0.10 0.30 004 012

A2 2.60 2.80 102 110

b 0.30 0.45 012 018

¢ 0.13 0.20 005 008 DETAIL A

HD 23.70 24.15 933 951 0-10

D 19.90 20.10 783 791

HE 17.70 18.15 697 715

£ 13.90 14,10 547 555 NOTES:

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

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

Figure 86. 80-Pin QFP Package Diagram
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CONTROLLING DIMENSIONS : INCH
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