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TIMING DIAGRAMS
285180 MPU Timing
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Figure 4. CPU Timing

{Opcode Fetch Cycle, Memory Read/Write Cycle
I/O Read/Write Cycle)
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Figure 5. CPU Timing
(/INTO Acknowledge Cycle, Refresh Cycle, BUS RELEASE mode
HALT mode, SLEEP mode, SYSTEM STOP mode)
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EMSCC Timing
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Figure 16. EMSCC AC Parameters

EMSCC Timing Parameters

20 MHz
No. Symbol Parameter Min Max Unit
1 TdWR(W) /WR Fall to Wait Valid Delay 50 ns
2 TdRD(W) /RD Fall to Wait Valid Delay 50
6 TAPC(INT) Clock to /INT Valid Delay 160
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AC CHARACTERISTICS (Continued)
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Figure 20. P1284 Bidirectional Centronics Interface Timing

P1284 Bidirectional Centronics Interface Timing

No. Parameter Min Max Units Notes
1 CLK High to Port 2 Output 12 ns
2 CLK High to Control Output 12 ns (1)
3 Setup Time for Control Input to

CLK High for Guaranteed Recognition 10 ns (2)
4 Hold Time for Control Input from

CLK High for Guaranteed Recognition 5 ns (2)
5 Setup Time for Port 2 Inputs to

CLK High for Guaranteed Recognition 10 ns
6 Hold Time for Port 2 Inputs to

CLK High for Guaranteed Recogpnition 5 ns
Notes:

1. Control Outputs 2. Control Inputs
Peripheral Mode Host Mode Peripheral Mode Host Mode
Busy/PtrBusy/PeriphAck nStrobe/HostClk Busy/PtrBusy/PeriphAck nStrobe/HostClk
nAck/PtrClk/PeriphClk nAutoFd/HostBusy/HostAck  nAck/PtrClk/PeriphClk nAutoFd/HostBusy/Hos-
tAck

PError/AckDataReg/nAckReverse nSelectin/P1284Active PError/AckDataReag/nAckReverse nSelectin/P1284Active
nFault/nDataAvail/nPeriphRequest ninit/nReverseRequest nFault/nDataAvail/nPeriphRequest ninitnReverseRequest
Select/Xflag Select/Xflag
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280185 MPU FUNCTIONAL DESCRIPTION (Continued)

Baud Rate Generator

The Baud Rate Generator (BRG) has two modes. The first
is the same as in the Z80180. The second is a 16-bit down
counter that divides the processor clock by the value in a
16-bit time constant register, and is identical to the EM-
SCC BRG. This allows a common baud rate of up to 512
Kbps to be selected. The BRG can also be disabled in fa-
vor of an external clock on the CKA pin.

The Receiver and Transmitter will subsequently divide the
output of the BRG (or the signal from the CKA pin) by 1, 16
or 64, under the control of the DR bit in the CNTLB regis-
ter, and the X1 bit in the ASCI Extension Control Register.
To compute baud rate, use the following formulas.

If ss2,1,0 = 111, baud rate = foka / Clock mode

else if BRG mode baud rate = fpy / (2 * (TC+2) * Clock
mode)

else baud rate = fp; / ((10 + 20*PS) * 22ss * Clock mode)

Where:
BRG mode is bit 3 of the ASEXT register
PS is bit 5 of the CNTLB register

TC is the 16-bit value in the ASCI Time Constant registers
The TC value for a given baud rate is:

TC = (fpy) / (2 * baud rate * Clock mode)) - 2

Clock mode depends on bit 4 in ASEXT and bit 3 in
CNTLB:

X1 DR Clock Mode
0 0 = 16
0 1 = 64
1 0 = 1
1 1 = Reserved, do not use.

2/ss depends on the three LS bits of the CNTLB register:

ss2 ss1 ss0 21ss

0 0 0 = 1

0 0 1 = 2

0 1 0 =4

0 1 1 =8

1 0 0 = 16

1 0 1 = 32

1 1 0 = 64

1 1 1 = External Clock from CKAQ

(see above).

The ASCls require a 50 percent duty cycle when CKA is
used as an input. Minimum High and Low times on CKAQ
are typical of most CMOS devices.

RDREF is set, and if enabled an Rx Interrupt or DMA Re-
quest is generated, when the receiver transfers a charac-
ter from the Rx Shift Register to the Rx FIFO. The FIFO
merely provides margin against overruns. When there’s
more than one character in the FIFO, and software or a
DMA channel reads a character, RDRF either remains set
or is cleared and then immediately set again. For example,
if a receive interrupt service routine doesn't read all the
characters in the RxFIFO, RDRF and the interrupt request
remain asserted.

The Rx DMA request is disabled when any of the error
flags PE or FE or OVRN are set, so that software can iden-
tify with which character the problem is associated.

If Bit 7, RDRF Interrupt Inhibit, is set to 1 (see Figures 32
and 33), the ASCI does not request a Receive interrupt
when its RDRF flag is 1. Set this bit when programming a
DMA channel to handle the receive data from an ASCI.
The other causes for an ASCI Receive interrupt (PE, FE,
OVRN, and for ASCI0, DCD) continue to request Rx inter-
rupt if the RIE bit is 1. (The Rx DMA request is inhibited if
PE or FE or OVRN is set, so that software can tell where
an error occurred.) When this bitis 0, as it is after a Reset,
RDRF will cause an ASCI interrupt if RIE is 1.

Programmable Reload Timer (PRT)

This logic consists of two separate channels, each con-
taining a 16-bit counter (timer) and count reload register.
The time base for the counters is derived from the system
clock (divided by 20) before reaching the counter. PRT
channel 1 provides an optional output to allow for wave-
form generation.

The TOUT output of PRT1 is available on a multiplexed
pin.

Clocked Serial 1/0 (CSIO)

The pins for this function are multiplexed with the RTS,
CTS, and clock pins for ASCIO. Note: It is possible to use
both ASCIO and the CSIO at the same time. If bit 4 of the
System Configuration Register is set to 1, the CKS clock
signal will internally drive the clock for ASCIO instead of the
system clock.
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285180 POWER-DOWN MODES

The following is a detailed description of the enhance-
ments to the Z8S180 from the standard Z80180 in the ar-
eas of STANDBY, IDLE, and STANDBY-QUICK RECOV-
ERY modes.

Add-On Features

There are five different power-down modes. SLEEP and
SYSTEM STOP are inherited from the Z80180. In SLEEP
mode, the CPU is in a stopped state while the on-chipl/Os

are still operating. In I/O STOP mode, the on-chip I/Os are
in a stopped state while leaving the CPU running. In SYS-
TEM STOP mode, both the CPU and the on-chip 1/Os are
in the stopped state to reduce current consumption. The
Z8S180 has added two additional power-down modes,
STANDBY and IDLE, to reduce current consumption even
further. The differences in these power-down modes are
summarized in Table 2.

Table 2. Power Down Modes

Power-Down CPU On-Chip
Modes Core o 0OSC. CLKOUT Recovery Source Recovery Time (Minimum)
SLEEP Stop Running Running Running RESET, Interrupts 1.5 Clock
I/O STOP Running Stop Running Running By Programming -
SYSTEM STOP Stop Stop Running Running RESET, Interrupts 1.5 Clock
IDLET Stop Stop Running Stop RESET, Interrupts, 8 +1.5 Clock
BUSREQ
STANDBYT Stop Stop Stop Stop ELEjgg-Eante"upts’ 217 +1.5 Clock (Normal Recovery)

25 +1.5 Clock (Quick Recovery)

Note: 1 IDLE and STANDBY modes are only offered in the Z85180. Note that the minimum recovery time
can be achieved if INTERRUPT is used as the Recovery Source.

STANDBY Mode

The Z8S180 is designed to save power. Two low-power
programmable power-down modes have been added:
STANDBY mode and IDLE mode. The STANDBY/IDLE
mode is selected by multiplexing D6 and D3 of the CPU
Control Register (CCR, 1/0O Address = 1FH).

To enter STANDBY mode:
1. Set D6 and D3 to 1 and 0, respectively.

2. Setthe I/O STOP bit (D5 of ICR,
I/O Address = 3FH) to 1.

3. Execute the SLEEP instruction.

When the device is in STANDBY mode, it behaves similar
to the SYSTEM STOP mode as it exists on the 280180,
except that the STANDBY mode stops the external oscil-
fator, internal clocks and reduces power consumption to

50 pA (typical).

Since the clock oscillator has been stopped, a restart ofthe
oscillator requires a period of time for stabilization. An 18-
bit counter has been added in the Z8S180 to allow for
oscillator stabilization. When the part receives an external

IRQ or BUSREQ during STANDBY mode, the oscillator is
restarted and the timer counts down 2'7 counts before
acknowledgment is sent to the interrupt source.

The recovery source needs to remain asserted for the du-
ration of the 2'7 count, otherwise standby will be resumed.

The following is a description of how the device exits
STANDBY for different interrupts and modes of operation.

STANDBY Mode Exit with /RESET

The /RESET input needs to be asserted for a duration long
enough for the crystal oscillator to stabilize, and then exit
from the STANDBY mode. When /RESET is de-asserted,
it goes through the normal reset timing to start instruction
execution at address (logical and physical) 0000H.

The clocking is resumed within the Z8S180 and at the sys-
tem clock output after /RESET is asseried when the crystal
oscillator is restarted, but not yet stabilized.
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CNTLBO Addr 02H
Bit |mpeT| MP |/CB/| PEO | DR | ss2 | sst | ss0
Upon Reset |invalid| © 1 0 0 1 1 1
RW |rRW |RW |RW | RW |R'W |RW | RW | RW
Clock Source and Speed Select
Divide Ratio
Parity Even or Odd
Clear To Send/Prescale
Mu ltiprocessor
Mu ltiprocessor Bit Trans mit
1 /CTS - Depending on the condition of /CTS pin.
PS - Cleared to 0.
General PS=0 PS=1
Divide Ratio (Divide Ratio = 10) (Divide Ratio = 30)
§§,2,1,0 DR =0 (x16) DR =1 (x64) DR =0 (x16) DR = 1 (x64)

000 @+ 160 Jd + 640 J + 480 @+ 1920

001 g+ 320 O+ 1280 J + 960 @ + 3840

010 g + 640 @ + 2560 g+ 1920 @+ 7680

011 g+ 1280 g+5120 O+ 3840 Q@ + 15360

100 g + 2560 @+ 10240 O+ 7680 g + 30720

101 g +5120 J + 20480 J + 15360 J + 61440

110 g+ 10240 @ + 40960 g + 30720 @ + 122880

111 External Clock

(Frequency < @)
Figure 24. ASCI Control Register B (Ch. 0)

DS971850302
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TIMER DATA REGISTERS
TMDROL TMDROH
Re adMrite Addr OCH Read/Write Addr 0DH
[7]6]5/4f[3[2]1]0] 15]14[13]12[11]10] 9 |8
When Read, read Data Register L
Figure 36. Timer O Data Register L before reading Data Register H.
Figure 38. Timer 0 Data Register H
TMDRI1L
Re ad/MWrite Addr 14H
| 7| 6| 514]13[2]1]|0
TMDR1H
Re adMrite Addr 15H
Figure 37. Timer 1 Data Register L |15I14I13 12]11 |10l 9 | 8
When Read, read Data Register L
before reading Data Register H.
Figure 39. Timer 1 Data Register H
TIMER RELOAD REGISTERS
RLDROL RLDROH
Re ad/MWrite Addr OEH Re ad/Write Addr OFH
[7]6]5]4[3]2]1]0] [15]14[13]12]11{10] o] 8]
Figure 40. Timer 0 Reload Register L Figure 42. Timer 0 Reload Register H
RLDR1L RLDR1H
Read/Write Addr 16H Read/Write Addr 17H
|7|6|5|4|3I2|1|0| 15(14|13[12]11]|10] 9| 8
Figure 41. Timer 1 Reload Register L Figure 43. Timer 1 Reload Register H
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DMA REGISTER DESCRIPTION

Bit 7. This bit should be set to 1 only when both DMA chan-
nels are set to take their requests from the same device. If
this bit is 1 (it resets to 0), the channel end output of DMA
channel 0 sets a flip-flop, so that thereafter the device’s re-
quest is visible to channel 1, but is not visible to channel 0.
The channel end output of channel 1 clears the FF, so that
thereafter, the device’s request is visible to channel 0, but
not visible to channel 1.

Bit 6. When both DMA channels are programmed to take
their requests from the same device, this bit (FF mentioned
in the previous paragraph) controls which channel the de-
vice’s request is presented to: 0 = DMA 0, 1 = channel 1.
When bit 7 is 1, this bit is automatically toggled by the
channel end output of the channels, as described above.

Bits 5-4. Reserved and should be programmed as 0.

Bits 3. This bit controls the direction and use of the
TOUT/DREQ pin. When it's 0, TOUT/DREQ is the DREQ
input; when it's 1, TOUT/DREQ is an output that can carry
the TOUT signal from PRT1, if PRT1 is so programmed.

IAR1L
Re adMWrite Addr 2BH
1A7 1A0
IAR1H
Re ad/MWrite Addr 2CH
IA15 I1A8

[ [ ] ]

Figure 52. DMA /O Address Registers

Bits 2-0. With “DIM1”, bit 1 of DCNTL, these bits control
which request is presented to DMA channel 1, as follows:

Request Routed to DMA

DIM1  |AR18-16 Channel 1
0 000 ext TOUT/DREQ
0 001 ASCIO Tx
0 010 ASCI1 Tx
0 011 EMSCC out
0 10X Reserved, do not program.
0 1X0 Reserved, do not program.
0 111 PIA27-20 out
1 000 ext TOUT/DREQ
1 001 ASCI0 Rx
1 010 ASCI1 Rx or TOUT//DREQ pin
1 011 EMSCC in
1 10X Reserved, do not program.
1 1X0 Reserved, do not program.
1 111 PIA27-20 in

BCRi1L
Read/Write Addr 2EH
BC7 BCO
BCR1H
Read/Mrite Addr 2FH
BC15 BC8

Figure 53. DMA 1 Byte Count Registers

DSTAT Addr 30H

Bit { DE1 | DEO | /DWE1|/DWE| DIE | DIEO - DIME
Upon Reset] O 0 1 1 0 0 1 0
RW] RW | R'W W W | RW | RW R

L DMA Master Enable

DMA Interrupt Enable 1, 0
DMA Enable Bit Write Enable 1, 0

DMA Enable Ch 1,0

Figure 54. DMA Status Register
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Transmit Logic
Transmit FIFO
4 Bytes Transmit MUX TxD
Data Encoding &
CRC Generatlon
/TRxC
Receive and Transmit Clock Multiplexer
/RTxC
Digital Crystal
Phase-Locked gaud Rate Oscillator
enerator
Loop Amplifier
/CTS
Modem/Control Loglc /DCD
/RTS
/DTR
Recelve Logic
Rec. Status| Rec. Data I
FIFO 8-Byte|FIFO 8-Byte| | Recelve MUX RxD
CRC Checker
Data Decode &
ISDLC Frame Status FIFQ s;nc c::;?‘a:ter
10x19 Detection
internal Channel A
CLont_r ol Register
ogic
fl__ 1 T
Databus
<:> gPl‘: 8{ ?fM Al Cthn:‘el A
us Interface x-Rx
Control <:"'> l} |
/INT a—r]
Interrupt /INTACK lgfr:;lrjglt
Control El ——1 ogic
IEQ +—
Figure 66. EMSCC Block Diagram
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EMSCC REGISTERS
Write Register 0 (non-multiplexed bus mode)
D7|D6| D5| D4| D3| D2| D1} DO
T T 7T T T _|—
0 O O Register0
0 0 1 Register1
0 1 0 Register2
0 1 1 Register3
1 0 O Registerd
1 0 1 Registerb
1 1 0 Register6
1 1 1 Register7
0 0 0 Register8
0 0 1 Register9
0 1 0 Register10
0 1 1 Register11 .k
1 0 O Registeri12
1 0 1 Register13
1 1 0 Register14
1 1 1 Register 15
0 O 0 NullCode
0 0 1 PointHigh
0 1 0 ResetExt/Status Interrupts
0 1 1 SendAbort (SDLC)
1 0 0 Enableinton Next Rx Character
1 0 1 ResetTxlIntPending
1 1 0 Error Reset
1 1 1 ResetHighestIUS
0 0 Null Code
0 1 Reset Rx CRC Checker
1 0 Reset Tx CRC Generator
1 1 Reset Tx Underrun/EOM Latch

* With Point High Command

Write Register 1
D7| 06| D5| D4| D3| D2} D1| DO

_‘—— Ext Int Enable

Tx Int Enable
Parity is Special

0 0 RxintDisable Condition

0 1 RxIntOn First Character or
Special Condition

1 0 IntOn All Rx Characters or
Special Condition

1 1 RxInt On Special Condition Only

11X: DMA requests enabled
WAIT state generation disabled
10X: DMA requests and WAIT state
eneration both enabled
0XX: DMA requests and WAIT state
generation both disabled

Write Register 2

D7

D6

D5| D4| D3} D2| D1| DO

l —[—vo\

Vi
V2

v3 Interrupt
V4 Vector

\%

V6

vz _J

Write Register 3

D7|D6| D5| D4| D3| D2| D1| DO
L Rx Enable
Sync Character Load Inhibit
Address Search Mode (SDLC)
Rx CRC Enable
Enter Hunt Mode
Auto Enables
0 0 Rx5Bits/Character
0 1 Rx?7 Bits/Character
1 0 Rx6 Bits/Character
1 1 Rx 8 Bits/Character
Write Register 4
D7|D6| D5| D4| D3| D2| D1| DO
L Parity Enable
Parity EVEN//ODD
0 0 SyncModes Enable
0 1 1 Stop Bit/Character
1 0 11/2 Stop Bits/Character
1 1 2 Stop Bits/Character
0 0 8-Bit Sync Character
0 1 16-Bit Sync Character
1 0 SDLC Mode (01111110 Flag)
1 1 External Sync Mode
0 0 X1 Clock Mode
0 1 X16 Clock Mode
1 0 X32 Clock Mode
1 1 X64 Clock Mode

Figure 68. Write Register Bit Functions
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Read Register 10

D7) D6| D5| D4

D3

D2| D1| DO

_[— 0

Read Register 12

D7| D6| D5} D4 | D3

D2

D1| DO

TTTT

[=

TCo )

TC1
TC2
TC3
TC4
TC5
TC6

TC7 )

On Loop

0

0

Loop Sending

0

Two Clocks Missing
One Clock Missing

Lower Byte
of Time Constant

Read Register 13

D7| D6 | D5) D4

D3

D2

D1| DO

Read Register 15

D7 | D6| D5| D4

D3

D2

D1} DO

[—— TC8 "\

TC9
TC10

TC11 Upper Byte
TC12 of Time Constant

TC13
TC14
TC15_J

L,

Figure 73. Read Register Bit Functions (Continued)

Zero Count IE

SDLG Status FIFO Enable
DCD IE

Sync/Hunt |[E

CTSIE

Tx Underrun/EOM |E
Break/Abort [E

DS971850302
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280185 BIDIRECTIONAL CENTRONICS P1284 CONTROLLER (Continued)
Internal Data Bus
7
PARM PART
Register RGQIStel' PARV
Register
Time
Counter
State | - IEl
Machine '"ﬁ%g;ép*
l IEO
RLE
Cgtatte Counter
unter Output Holding
egister
Data Path
Clocking PIA2 Direction
Register
PARC, PARC2
Registers
PIA2 Data Data Path
Register Direction
Host/Perigheral
Control Signal
Management
PIA27-20
nAck nAutoFd
Busy nStrobe
PError nSelectin
Select ninit
nFault
Figure 81. Bidirectional Centronics P1284
Controller Functional Block Description
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280185 BIDIRECTIONAL CENTRONICS P1284 CONTROLLER (Continued)

Peripheral Nibble Mode

1. Software shouldn’t set this mode until there is reverse
data available to send. In other words, it should
implement the P1284 “reverse idle mode” via software
in Peripheral Compatibility/Negotiation mode. After
software has driven nDataAvail (nFault), AckDataReq
(PError), and Xflag (Select) all Low to signify that data
is available, then driven PirClk (nAck) High after 500
ns, and if requested programmed a DMA channel to
provide data to send, when it sees HostBusy
(nAutoFd) Low to request data, software should set
this mode.

Setting this mode sets DREQ and Idle, but these settings
do not request an interrupt. The PIA27-20 pins remain con-
figured for data input but are not used. Instead, four of the
five control outputs are driven with the LS and MS four bits
of the Input/Output Register, as shown in Table 2, while
PirClk (nAck) serves as a handshake/clock output. On en-
tering this mode the hardware begins routing bits 3-0 of the
IOR to these lines.

2. If software, or a DMA channel, writes a byte to the
Output Holding Register when Idle is set, the controller
immediately transfers the byte to the IOR and clears
idle, and negates DREQ only momentarily to request
another byte from software or the DMA channel.

3. After data has been valid on the four control outputs
for 500 ns (as controlled by the PART register), the
controller drives the PirClk (nAck) line Low. Then it
walits for the host to drive the HostBusy (nAutoFd) line
back to High, after which it drives PtrClk (nAck) back
to High, switches the four control lines to bits 7-4 of the
IOR, and begins waiting for the host to drive HostBusy
(nAutoFd) back to Low. When bits 7-4 have been valid
for 500 ns and the host has driven HostBusy
(nAutoFd) Low, the controller drives PtrClk (nAck) Low
again and begins waiting for the host to drive
HostBusy (nAutoFd) High. When HostBusy (nAutoFd)
has been driven High, the controller returns the four
control outputs to the state set by software in PARC.
At this point, if software or a DMA channel has not yet
written another byte to the Output Holding Register
(thus clearing DREQ), the controller sets Idle and
walits for software to do so. If/when software or a DMA
channel has written a new byte to the OHR, the
controller transfers the byte to the IOR, sets DREQ,
and clears Idle if it had been set. Then, when the
control outputs have been valid for 500 ns, the
controller drives PtrClk (nAck) to High. It then waits for
the host to drive HostBusy (nAutoFd) back to Low, at
which time it switches the four control lines back to bits
3-0 of the IOR and returns to the event sequence at
the start of this paragraph.

If there is no more data to send, when the controller sets
Idle, software should modify PARC to make nDataAvail
(nFault) and AckDataReq (PError) High, and then change
the mode to Peripheral Compatible/Negotiation. Then (af-
ter 500 ns) software should set PtrClk (nAck) back to High
in PARC and enter Reverse Idle state.

Status interrupts in Peripheral Nibble mode include rising
and falling edges on P1284Active (nSelectin) and ninit.
The controller sets the IlIOp (lllegal Operation) bit if
P1284Active (nSelectin) goes Low in this mode, before it
drives nAck High for the status states on the four control
lines, or after the host drives HostBusy Low thereafter, in
which case software should immediately enter Peripheral
Compatibility/Negotiation mode. If P1284Active goes Low,
but lllOp stays 0, indicating that the Host negated
P1284Active in a legitimate manner, software should enter
Peripheral Inactive mode for the duration of the “return to
Compatibility mode”, and then enter Peripheral Compati-
bility/Negotiation mode.

Host Byte Mode

1. When in Host Negotiation mode the software has
presented the value hex 01 or 05 on PIA27-20, it has
been acknowledged by the peripheral, and the
peripheral has driven nDataAvail (nFault) and
AckDataReq (PError) to Low to indicate data
availability and then driven PtrClk (nAck) back to High,
software should set this mode. This sets PIA27-20 as
inputs regardless of the contents of register E2, and
clears the Idle flag. The controller then waits 500 ns
(as controlled by the PART register) before
proceeding.

2. For each byte, the controller drives HostBusy
(nAutoFd) Low to indicate readiness for a byte from
the peripheral. Then it waits for PtrClk (nAck) to go
Low, at which time it captures the state of PIA27-20
into the Input/Output Register; sets the DREQ bit to
request software, or the DMA channel to take the byte,
and drives HostBusy (nAutoFd) High and HostClk
(nStrobe) Low. When software, or the DMA channel,
has taken the byte (thus clearing DREQ) and the
peripheral has driven PtrClk (nAck) back High, and at
least 500 ns after driving HostClk (nStrobe) Low, the
controller drives HostClk (nStrobe) back to High, and
samples nDataAvail (nFault). If it is still Low, the
controller returns to the event sequence at the start of
this paragraph, otherwise it sets the Idle flag.
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Peripheral ECP Reverse Mode

1.

In this mode, as long as nReverseRequest (ninit) is
Low, and P1284Active (nSelectin) is High, the
controller drives the contents of the Input/Output
Register onto PIA27-20, regardless of the contents of
the E2 register. On entry to this mode, the controller
sets Idle, and sets DREQ to request data from
software, or a DMA channel.

If software, or a DMA channel, writes data to the
Output Holding Register while the Input/Output
Register is empty, the controller immediately transfers
the byte to the IOR, clears Idle, and negates DREQ
only momentarily, to request another byte.

In this mode, an alternate address for the Output
Holding Register allows software to send a “channel
address” or an RLE count value. Such bytes are not
typically written by a DMA channel. Writing to this
alternate address loads the OHR and clears DREQ,
the same as writing to the primary address, but clears
a ninth bit set when software, or a DMA channel, writes
to the primary address. A similar ninth bit is associated
with the IOR, and drives the PeriphAck (Busy} line in
this mode.

As each nine bits arrive in the IOR, and thus out onto
PiIA27-20 and PeriphAck (Busy), the controller waits
one PHI clock, and then drives PeriphClk (nAck) Low.

It then waits for the host to drive HostAck (nAutoFd)
High, after which it drives PeriphClk (nAck) back to
High. The controller then waits for the host to drive
HostAck (nAutoFd) back to Low. When this has
happened, if software, or the DMA channel, has
written a new byte to the Output Holding Register, and
thus cleared DREQ, the controller transfers the byte to
the IOR, sets DREQ again, and returns to the start of
the event sequence in this paragraph. Otherwise, it
returns to the event sequence at the start of paragraph
#2. If software, or the DMA channel, doesn't provide
new data within the time indicated by the PART
register, the controller sets the Idle bit.

While this mode is in effect, software should monitor
whether the host drives nReverseRequest (ninit) High.
If it detects this, it should set the mode back to
Peripheral ECP Forward, wait 500 ns and then drive
nAckReverse (PError) back to High, before
proceeding as described for Peripheral ECP Forward
mode above.

Status interrupts in Peripheral ECP Reverse mode
include rising and falling edges on P1284Active
(nSelectin) and nReverseRequest (ninit). Since there
are no “legal terminations” during the time this mode is
set, the controller sets 1lIOp for any falling edge on
P1284Active (nSelectin) in this mode.
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Table 6. Data Bus Direction (2185 Bus Master)

/O Memory Transactions

I/O Write I/0 Read I/O Write I/O Read Read From | Read From
To On-Chip | From On-Chip | to Off-Chip | from Off-Chip | Writeto | On-Chip Off-Chip 280185
Peripherals | Peripherals | Peripherals | Peripherials | Memory ROM Memory | Refresh | Idle Mode
280185
DATA BUS Out Y4 Out In Out Y4 In Z Y4
(ROME=0)
280185
Data Bus Out Out Out In Out Out In z Y4
(ROME=1)
Interrupt Acknowledge Transaction
Intack for Intack for
On-Chip Off-Chip
Peripheral Peripheral
280185
DATA BUS Y4 In
(ROME=0)
280185
Data Bus Out In
(ROME=1)
Table 7. Data Bus Direction (Z185 Is Not Bus Master)
/O Memory Transactions
I/O Write I/0O Read I/O Write I/0 Read Read From | Read From Ext. Bus
To On-Chip | From On-Chip | from Off-Chip | to Off-Chip | Writeto | On-Chip Off-Chip Master
Peripherals | Peripherals Peripherals | Peripherials | Memory ROM Memory |[Refresh| isldle
280185
DATA BUS In Out V4 y4 4 Out in y4 Y4
(ROME=0)
280185
Data Bus In Out p4 y4 z Out In Z Z
(ROME=1)
Interrupt Acknowledge Transaction
Intack for Intack for
On-Chip Off-Chip
Peripheral Peripheral
280185
DATA BUS Out In
(ROME=0)
280185
Data Bus Out In
(ROME=1)
Notes: “Out” means that the Z185 data bus direction is in
output mode; “In” means input mode, and “Z” means High
impedance. ROME stands for ROM Emulator mode and is
the status of the D2 bit in the System Configuration
Register.
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Wait State Generation (WSG)

The Memory Wait Insertion field of the DCNTL register ap-
plies to all accesses to memory, and allows insertion of 0-
3 wait states. In the Z80185, the WSG Chip Select Regis-
ter allows individual wait state control for the various types
and areas of memory.

WSG Chip Select Register (I/O Address %D8)
76 5§ 4 3210

Lfefefefa{a]1]4]
r —l_— Other Memory Wait Insertion

On-Chip ROM Wait insertion
/ROMCS Wait Insertion
/RAMCS Wait Insertion

Figure 86. WSG Chip Select Register
(/0O Address %D8)

Bits 7-6. This field controls how many wait states are in-
serted for accesses to external memory in which /RAMCS
is asserted: 00 = none, 01 =1, 10 = 2, 11 = 4 wait states.

Bits 5-4. This field controls how many wait states are in-
serted for accesses to external memory in which /ROMCS
is asserted, and is encoded like bits 7-6.

Bits 3-2. This field controls how many wait states are in-
serted for accesses to on-chip ROM, and is encoded like
bits 7-6. Note: On-chip ROM should be fast enough to
support no-wait-state operation at the maximum specified
clock rate, but this field is included as a “hedge” against dif-
ficulties in this area, as well as to provide timing compati-
bility in unusual circumstances.

Bits 1-0. This field controls how many wait states are in-
serted for accesses to external memory in which neither
/RAMCS nor /ROMCS is asserted, and is encoded the
same as bits 7-6.

All fields in this register Reset to 11. The 4-wait-state fea-
ture is included to allow the use of commodity DRAMSs with
a clock rate at, or near, the maximum.

Note that this facility, and the one in the DCNTL register,
both logically OR into the WAIT signal, to allow this register
full control of wait states. Bits 7-6 of DCNTL should be pro-
grammed to 00.
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Watch-Dog Control Registers

Two registers control WDT operations. These are WDT
Master Register (WDTMR,; I/O Address FOh) and the WDT
Command Register (WDTCR; I/O Address F1h). WDT log-
ic has a “double key” structure to prevent accidental dis-
abling of the WDT.

Enabling the WDT. The WDT is enabled by reset, and
setting the WDT Enable Bit (WDTMR7) to 1.

Disabling the WDT. The WDT is disabled by clearing
WDT Enable bit (WDTR?7) to O followed by writing “B1h” to
the WDT Command Register (WDTCR; I/O Address F1h).

Clearing the WDT. The WDT can be cleared by writing
“4Eh” into the WDTCR.

Watch-Dog Timer Master Register (WDTMR;l/O ad-
dress FOh). This register controls the activities of the
Watch-Dog Timer.

Bit D7. Watch-Dog Timer Enable (WDTE). The WDT can
be enabled by setting this bit to 1. To disable WDT, write 0
to this bit, followed by writing “B1h” to the WDT Command
Register. Upon Power-On Reset, this bit is set to 1 and the
WDT is enabled.

Bit D6-D5. WDT Periodic field (WDTP). This 2-bit field de-
termines the desired time period. Upon Power-on reset,
this field sets to “11”.

00 - Period is (TcC * 216)
01 - Period is (TcC * 218)
10 - Period is (TcC * 220
11 - Period is (TcC * 222)
Bit D4. If this bit is 1 and the WDT times out, the Z80185

drives the /Reset pin Low to reset external logic. If this bit
is 0, a WDT timer only resets the Z80185 internally.

Bit D3-D0. Reserved. These three bits are reserved and
should always be programmed as 0011. Reading these
bits returns 0011.

7 6 56 4 3 210

Lelelif+fololsf]

’ I Should be 0011
Drive /RESET
0 = WDT output only resets 185
1 = Output of WDT is driven

onto /RESET pin
WDT Periodic Field

00 = Periodis (TcC X 2*16)
01 = Periodis (TcC X 2*18)
10 = Periodis (TcC X 2*20)

11 = Periodis (TcC X 2*22)

Watch-Dog Timer Enable
0 = Disable
1 = Enable

Figure 92, Watch-Dog Timer Master Register
(/0 Address %FO0)

Watch-Dog Timer Command Register (WDTCR; /O Ad-
dress F1h). This register is Write Only (Figure 93).

Write B1h after clearing WDTE to “0” - Disable
WDTWrite 4Eh - Clear WDT

WDTCR (Write Only)

D7| De| D5| D4| D3| D2| D1| DO

i 0 1 1 0 0 O 1 (B1h) - Disable WDT

(After Clearing WDTE)

0 1 0 0 1 1 1 0 (4Eh) - Clear WDT to zero

Figure 93. Watch-Dog Timer Command Register
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280185 CTC, AND MISCELLANEOUS REGISTERS (Continued)

Parallel Ports

The Z80185 has two 8-bit bidirectional ports. Each bit is in-
dividually programmabile for input or output. Each port in-
cludes two registers: the Port Direction Control Register
and the Port Data Register. The second port also includes
an Alternate Address that is used with the Bidirectional
Centronics feature.

76 5 4 3210

KIEIKIEEEIEIEIE]

Figure 94. PIA 1 Data Direction Register
(/0 Address %EOQ)

The data direction register determines which of the PIA16-
10 pins are inputs and outputs. When a bit is set to 1, the
corresponding bit in the PIA 1 Data Register is an input. If
the bit is 0, then the corresponding pin is an output. These
bits must be set appropriately if these pins are used for
CTC inputs and outputs.

765 43210
[ofofofofofofofo]

I PIA 1 Data Register

Figure 95. PIA 1 Data Register (I/O Address %E1)

When the processor writes to the PIA 1 Data Register, the
data is stored in the internal buffer. Any bits that are output
are then driven on to the pins.

When the processor reads the PIA 1 Data Register, the
data on the external pins is returned.

76543210
Lofofofofofofo]o]

I PIA 2 Data Register

Figure 96. PIA 2 Data Direction Register
(/O Address %E2)

The data direction register determines which of the PIA27-
20 pins are inputs and outputs. When a bit is setto a 1, the
corresponding pin is an input. If the bit is 0, then the corre-
sponding bit is an output. These settings can be overrid-
den by the Bidirectional Centronics Controller.

765 43210
[ofofofofo[ofo]o]

I PIA 2 Data Register

Figure 97. PIA 2 Data Register (/O Address %E3)

When the processor writes to the PIA 2 Data Register, the
data is stored in the internal buffer. Any bits that are output
are then driven on to the pins. In certain modes of the Bi-
directional Centronics Controller, an intermediate register
called the Output Holding Register is activated, and the
transfer of data from the OHR to the pins is under the con-
trol of the controller.

When the processor reads the PIA 2 Data Register, the
data on the external pins is returned. In certain modes of
the Bidirectional Centronics Controller, reading from this
address reads the data stored in the port register from
PIA27-20 under the control of the controller.

76543210
[ofofofofofofo]o]

I PIA 2 Data Register

Figure 98. PIA 2 Data Alternate Address
(RW) (I/O Address %EE)

Reading and writing this register is exactly the same as
reading and writing address E3 as described above, ex-
cept that in certain modes of the Bidirectional Centronics
Controller, writing to this address sets a “ninth bit” in the
opposite sense from writing address E3, and this drives
one of the control outputs with the opposite polarity.
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ELECTRICAL CHARACTERISTICS

The following classification table describes pins in terms of
input and output classes. Vpp = 5V +10%, unless other-
wise noted.

Pin Input/Output Classification

Class “O” output: Full'time / totem pole
VoL 0.4V max at I =2.0 mA

VOH = VDD -1.2V min at |0|_ =200 pA
Slew rate 0.33 V/ns min at C_ oap = 50 pF
Cout = 15 pF max (output or I/O)

Class “3” output: As “O” except tri-state.
Class “H” output: As “O” except Vo = Vpp-0.6V min at I = 200 pA
Class “D” output: Open Drain

VOL 0.4V max at |o|_ =12 mA
Cout = 15 pF max (output or I/0)

Class “T” output: Tri-State
As Class “O” at Vpp = 3.3V £10%
Vo, 0.4V max at Ig. = 12 mA, Vpp =5V £10%
VOH 2.4V min at IOL =12 mA, VDD =5V +10%
Output impedance 45 ohms max
Slew rate 0.05 - 0.40 V/ns (C_pap not stated by IEEE)
Cour =15 pF max (output or I/O)
Class “I" input”: Vi 0.8V max at Vpp = 5V 10%
V) 0.6V max at Vpp = 3.3V £10%
Vi 2.0V min
li £10 pA max, Vi = 0 to 5V (includes leakage if I/O)
Cin = 5 pF max (if input only, see output type if I/O)
Inputs of this type include Weak Latch circuits.
Class “R” input: V) 0.6V max
Viy Vpp-0.6 min at Vpp = 5V £10%
Vi Vpp-0.3 min at Vpp = 3.3V +10%
li+10 pA max, Vi=0to 5V
Cin = 5 pF max
Class “S” input: V). 0.8V max at Vpp = 5V £10%
V). 0.6V max at Vpp = 3.3V £10%
Vg 2.0V min

Hysteresis 0.2V min
li £20 pA max, Vi=0.8 to 2V (includes leakage if I/O)
Inputs of this type include Weak Latch circuits.
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