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Z80185/280195
Smart Peripheral Controllers

PIN DESCRIPTION
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Figure 2. 100-Pin QFP Pin Assignments
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Figure 11. /ROMCS and /RAMCS Timing
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EMSCC System Timing

20 MHz
No. Symbol Parameter Min Max Notes
2 TdRxC(W) /RxC to /Wait Inactive 13 18 (1,2
4 TdRxC(INT) /RxC to /INT Valid 15 22 (1,2)
6 TdTxC(W) /TxC to /Wait Inactive 8 17 (1,3)
8 TdTxC(INT) /TxC to /INT Valid 9 17 (1,3)
10 TAEXT(INT) /DCD or /CTS to /INT Valid 3 9 (1)
Notes:
1. Open-drain output, measured with open-drain test load.
2. /RxC is /RTxC or /TRxC, whichever is supplying the receive clock.
3. /TxC is /[TRxC or /RTxC, whichever is supplying the transmit clock.
4. Units equal to TcPc
These AC parameter values are preliminary and subject to change without notice.
g
a4
VaidESCC / \
Addr * IORQ
le M »l
~ pra
o4
/RD or
/WR—\R_/—\_/ 1\‘
Figure 19. EMSCC External Bus Master Timing
External Bus Master interface Timing (SCC Related Timing)
280185/ Z80195 280185/ Z80195
(20 MH2) (33 MHz2)
No Symbol Parameter Min Max Min Max Unit Notes
1 TrC Valid Access Recovery Time 4TcC 4TcC ns (1)
Notes:
1. Applies only between transactions involving the EMSCC.
These AC parameter values are preliminary and subject to change without notice.
Tee = EMSCC Clock Period Time
4-21
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280185 EMSCC Signals

TXD. Transmit Data (output). This output transmits serial
data at standard TTL levels.

RXD. Receive Data (input). This input receives serial data
at standard TTL levels.

ITRXC. Transmit/Receive Clock (input or output). This pin
functions under program control. /TRXC may supply the
receive clock or the transmit clock in the input mode or
supply the output of the digital phase-locked loop, the crys-
tal oscillator, the baud rate generator, or the transmit clock
in the output mode.

IRTXC. Receive/Transmit Clock (input). This pin functions
under program control. /RTXC may supply the receive
clock, the transmit clock, the clock for the baud rate gener-
ator, or the clock for the digital phase-locked loop. The re-
ceive clock may be 1, 16, 32, or 64 times the data rate in
asynchronous mode.

ICTS. Clear To Send (input, active Low). If this pin is pro-
grammed as an “auto enable”, a Low on it enables the EM-
SCC transmitter. If not programmed as an auto enable, it
can be used as a general-purpose input. This pin is
Schmitt-trigger buffered to accommodate slow rise-times.
The EMSCC detects transitions on this input and can inter-
rupt the processor on either logic level transition.

/IDCD. Data Carrier Detect (input, active Low). This pin
functions as an EMSCC receiver enable when pro-
grammed as an “auto enable”; otherwise it can be used as
a general-purpose input pin. The pin is Schmitt-trigger
buffered to accommodate slow rise-times. The EMSCC
detects transitions on this pin and can interrupt the proces-
sor on either logic level transition.

EMSCC Signals

IRTS. Request to Send (output, active Low). When the Re-
quest to Send (RTS) bit in Write Register 5 is set, the/RTS
signal goes Low. When the RTS bit is reset in the Asyn-
chronous mode and auto enables is on, the signal goes
High after the transmitter is empty. in Synchronous mode,
or in Asynchronous mode with auto enables off, the /RTS
pin strictly follows the state of the RTS bit. Thus the pin can
be used as a general-purpose output. In a special “Apple-
Talk” mode on the Z80185, the pin is under hardware con-
trol.

IDTR. Data Terminal Ready (outputs, active Low).
The*/DTR//REQ" functionality found in other SCC family
members has been reconfigured internal to the EMSCC
megacell. The /DTR output is routed to this pin, while
the/REQ signal is routed to the DMA request multiplexing
logic as described in a later section on the EMSCC. This
pin follows the state of the DTR bit in WRS5 of the EMSCC.

Note: The /W/REQ pin present on other SCC family
members has its two possible functions reconfigured
internal to the EMSCC, and both functions are handled
internally to the Z80185. The Wait output of the EMSCC
drives the/WAIT signal in a wire-ORed fashion with other
internal and external peripherals. The /REQ component is
routed to the DMA request multiplexing logic as described
in a later section on the EMSCC.

280185 Parallel Ports

PIA16-14. Port 1, Bits 6-4 or CTC ZC/TO2-0 (input/out-
put). These lines can be configured as inputs or outputs, or
as the “zero count/timeout” outputs of three of the four
CTC channels, on a bit-by-bit basis.

PIA13-10. Port 1, Bits 3-0 or CTC CLK/TRG3-0 (input/out-
put). These lines can be configured as inputs or outputs, or
as the “clock/trigger” inputs of the four CTC channels, ona
bit-by-bit basis.

PIA27-20. Port 2, Data, or Bidirectional (input/output).
These lines can be configured as inputs or outputs on a bit-
by-bit basis when not used for Bidirectional Centronics op-
eration. However, when used for Bidirectional Centronics
operation, software and hardware controls the direction of
all eight as a unit.

DS971850302
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PIN DESCRIPTIONS (Continued)

Bidirectional Centronics Pins

nStrobe, nAutoFd, nSelectin, nInit (input/outputs).
These are inputs when using P27-20 for the Peripheral
side of a Centronics controller, or outputs when using P27-
20 for the Host side of such an interface. In certain P1284
modes, these pins assume other names as described in
the section on the Centronics P1284 controller. When not
using P27-20 for a Centronics controller, these pins can be
used as general-purpose inputs or outputs.

Busy, nAck, PError, nFault, Select (input/outputs).
These are outputs when using P27-20 for the Peripheral
side of a Centronics P1284 controller, or inputs when using
P27-20 for the Host side of such an interface. In certain
P1284 modes, these pins have other names as described
in the section on the Centronics P1284 controller. When
not using P27-20 for a Centronics P1284 controller, these
pins can be used as general-purpose outputs or inputs.
These pins always function in the opposite direction of the
preceding group.

System Control Signals

ST. Status (output, active High). This signal is used with
the /M1 and /HALT output to indicate the nature of each
CPU machine cycle.

IRESET. Reset Signal (input, active Low). /RESET signal
is used for initializing the Z80185 and other devices in the
system. It must be kept Low for at least three system clock
cycles.

IEL. Interrupt Enable Signal (input, active High). IEl is used
with IEO to form a priority daisy-chain when there are ex-
ternal interrupt-driven Z80-compatible peripherals.

IEO. Interrupt Enable Output Signal (output, active High).
In an interrupt daisy-chain, IEO controls the interrupt of ex-
ternal peripherals. IEQ is active when IEl is 1 and the CPU
is not servicing an interrupt from the on-chip peripherals.

N10CS. /IOCS decodes /IORQ, /M1, and as many address
lines as are necessary to ensure it is activated for an I/O
space access to any register in any block of eight registers
that does not contain any on-chip registers. Also included
in the decode is any programmed relocation of the “180
register set” in the ICR, and the “Decode High I/O” bit in the
System Configuration Register. If the “180 registers” aren’t
relocated, and “Decode High 1/0” is 0, /IOCS is active from
address XX40 though XXD7, XXF8 through XXFF, and
NNOO through NN3F, where NN are non-zero. If the “180
registers” are not relocated and “Decode High 1/0” is
1,/IOCS is active from 0040 through 00D7, and OOF8
through FFFF. /IOCS is active when an external master is
in control of the bus, as well as when the Z80185 proces-
sor has control.

4-26
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/RAMCS. RAM Chip Select (output, active Low). This sig-
nal is driven Low for memory accesses at addresses that
fall between the values programmed into the RAMLBR
and RAMUBR registers. It is active when an external mas-
ter has control of the bus, as well as when the Z80185 pro-
cessor is in control.

/ROMCS. ROM Chip Select (output, active Low). This out-
put is driven Low for memory accesses between the top of
on-chip ROM (if on-chip ROM is enabled) and the value
programmed into the ROMBR register. It is active when an
external master has control of the bus, as well as when the
Z80185 processor is in control.

XTAL. Crystal (input, active High). This pin functions as
the Crystal oscillator connection and should be left open if
an external clock is used instead of a crystal. The oscillator
input is not a TTL level {reference DC Characteristics sec-
tion).

EXTAL. External Clock/Crystal (input, active High). This
pin functions as a Crystal oscillator connection. An exter-
nal clock can be input to the Z80185 on this pin when a
crystal is not used. This input is Schmitt-triggered.

PHI. System Clock (output, active High). This output is the
processor’s reference clock, and is provided for the use of
external logic. The frequency of this output may be equal
to, or one-half that of the crystal or input clock frequency,
depending on an internal register bit.

DS971850302
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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.

4-32
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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.

4-34
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STATO Addr 04H
Bit |RDRFJOVRN| PE | FE | RIE JDCDO|TDRE| TE

Upon Reset 0 0 0 0 0 T LA 0
RW] R R R R |RW| R R |RW

L

Transmit Interrupt Enable

Transmit Data Register
Empty

Data Carrier Detect

Receive Interrupt Enable

Framing Error

Parity Error

Over Run Error

Receive Data Register Full

1t /DCDO - Depending on the condition of /DCDO Pin.
11 /CTSO Pin | TDRE

L 1
H 0

Figure 26. ASCI Status Register (Ch. 0)

STAT1 Addr 05H

Bit JRDRF|OVRN| PE | FE | RIE |CTS1E|TDRE| TIE

Upon Reset 0 0 0 0 0 0 1 0
R/W R R R R |RW| RW R RW

L— Transmit interrupt Enable

Transmit Data Register
Empty
Reserved

Receive Interrupt Enable

Framing Error

Parity Error

Over Run Error

Receive Data Register Full

Figure 27. ASCI Status Register (Ch. 1)
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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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SYSTEM CONTROL REGISTERS

OMCR

Addr 3EH

Bit
Upon Reset

M1E yMITH /IOC

1

1

RW |RW | W

R'W

Bit
Upon Reset
RW

Notes:

1. This register should be programmed to OxOxxxxxb
(x = dont care) as a part of |nitialization.

2. Ifthe M1E bit is set to 1, the process ordoes not
fetch a RETI instruction.

1/0 Compatibility
/M1 Temporary Enable
/M1 Enable

Figure 63. Operation Mode Control Register

ICR

Addr 3FH

IOA7

10A6

IOSTH

1

1

R'W

R'W

RW

Figure 64. 1/0 Control Register

11O Stop

1O Address
Combination of 11
is reserved
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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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Write Register 5
D7|D6| D5| D4| D3| D2| D1| DO
_l_— Tx CRC Enable
RTS
/SDLC/CRC-16
Tx Enable
Send Break (Async Mod
0 0 Tx5 Bits(Or Less)/Character
0 1 Tx7 Bits/Character
1 0 TxB6 Bits/Character
1 1 Tx8Bits/Character
DTR
Write Register 6
D4| D3

)
LocalTalk Driven Enable (HDLC Mode)

LT ]

Sync7
Synci
Sync7
Sync3
ADR7
ADR7

Syncé
Sync0
Sync6
Sync2
ADR6
ADR6

X

Sync5 Syncd  Sync3 Sync2  Synct
Sync5 Sync4  Sync3 Sync2 Synci
SyncS Syncd  Sync3 Sync2 Synct
Sync1  SyncO 1 1 1
ADR5 ADR4 ADR3 ADR2 ADRt
ADR5 ADR4 X X
Write Register 7
D4} D3

Sync0

Sync0

Sync0
1

ADRO
X

Tl

Sync7 Sync6 Sync5 Sync4
Sync5 Sync4 Sync3 Sync2
Sync15 Synci4 Synci3 Synci12

0

Sync11 Sync10 Sync9 Sync8
1 1 1

Sync3 Sync2

Sync

Syncit Sync10 Sync9 Sync8
Sync7 Sync6 Syncs Sync4
1

1

Sync0

1

Sync1

X

Sync0

X

0

Monosync, 8 Bits
Monosync, 6 Bits
Bisync, 16 Bits

Bisync, 12 Bits

SDLC

SDLC (Address Range)

Monosync, 8 Bits
Monosync, 6 Bits
Bisync, 16 Bits
Bisync, 12 Bits
SDLC

Figure 69. Write Register Bit Functions (Continued)
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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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In response to Idle, software should enter Host Negotiation
mode. Thereafter, it can set HostBusy (nAutoFd) Low, to
enter Reverse Idle state, or enter Host Compatible mode
(reference IEEE P1284 specification), or conduct a new
negotiation.

If software is programmed not to accept all the data that a
peripheral has available in this mode, it should first disable
the DMA channel, if one is in use, and then wait for DREQ
to be 1 and nAck to be 1. Then it should reprogram the
controller back to Host Negotiation mode, read the last
byte from the IOR, drive HostClk (nStrobe) back to High,
and then drive P1284Active (nSelectin) Low to instruct the
peripheral to leave Byte mode.

There are no status interrupts in Host Byte mode.

Peripheral Byte Mode

1. Software should not set this mode until there is
reverse data available to send — that is, it should
implement the P1284 “reverse idle mode” via software
in Peripheral Compatibility/Negotiation mode. The
exact sequencing among PtrClk (nAck), nDataAvail
(nFault), and AckDataReq (PError) differs according to
whether this mode is entered directly from Negotiation
or from reverse idle phase, and is controlled by
software. But in either case, before software sets this
mode, it should set nDataAvail (nFault) and
AckDataReq (PError) to Low, then after 500 ns, set
PtrClk (nAck) to High. When it detects that the host
has driven HostBusy (nAutoFd) Low to request data,
software should set this mode, which sets the DREQ
and Idle flags.

2. In this mode, as long as P1284Active (nSelectin)
remains High, the controller drives PIA27-20 as
outputs, regardless of the contents of register E2.
When software, or a DMA channel, writes the first byte
to the Output Holding Register, the controller
immediately transfers the byte to the Input/Output
Register, clears Idle but negates DREQ only
momentarily, to request another byte from software, or
the DMA channel.

3. After each byte is transferred to the IOR, the controller
waits 500 ns data setup time (as controlled by the
PART register) before driving PtrClk (nAck) Low, and
thereafter waits for the host to drive HostBusy

(nAutoFd) High. When this occurs, if software, or the
DMA channel, has not written more data to the Output
Holding Register, that is, if DREQ is still set, the
controller sets the Idle flag and waits for software or
the DMA channel to do so. If software, or the DMA
channel, then writes data to the Output Holding
Register, the controller clears DREQ and ldle. When
there is data in the OHR and DREQ is 0, this
guarantees that it is appropriate to keep nDataAvail
(nFault), and AckDataReq (PError) Low to indicate
that more data is available, and the controller drives
PirClk (nAck) back to High. The controller then waits
for a rising edge on HostClk (nStrobe), and then for the
host to drive HostBusy (nAutoFd) Low, at which time it
transfers the byte from the OHR to the Output
Register, sets DREQ, and then it returns to the event
sequence at the start of this paragraph.

While this mode is in effect, software should monitor the in-
terface for two conditions:

Case 1: Idle set and no more data to send, or

Case 2: P1284Active (nSelectin) Low.

In Case #1, the software should write zero to register E3 to
keep PIA27-20 outputs momentarily, and then set the
mode back to Peripheral Compatibility, so that the inter-
face is fully under software control, set nDataAvail (nFault)
and AckDataReq (PError) High to signify no more data,
wait 500 ns, and set PtrClk (nAck) back to High. When
HostBusy goes back to Low, the software should set
PI1A27-20 back to inputs.

In Case #2, if a falling edge on P1284Active happens any
time other than between a rising edge on HostClk
(nStrobe), and the next falling edge on HostBusy (nAuto-
Fd), the controller sets the IllOp bit to notify software that
an immediate Abort is in order, in which case software
should immediately enter Peripheral Compatibility/Negoti-
ation Mode. If P1284Active goes Low, but IHOp is not set,
meaning that the Host negated P1284Active in a “legal”
manner, software should enter Peripheral Inactive Mode
for the duration of the “return to Compatibility Mode”, and
then enter Peripheral Compatibility/Negotiation Mode.

Status interrupts in Peripheral Byte Mode include rising
and falling edges on P1284Active (nSelectin) and ninit.
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Bit 7. Decode High I/O. If this bit is 0, as it is after a Reset,
A15-8 are not decoded for the registers for which A7-6 are
11, that is, the registers for the EMSCC, CTCs, I/O Ports,
Bidirectional Centronics Controller. If this bit is 1, A15-8
must all be zero to access these registers, as for the other
registers in the Z80185. When set to 0, this bit is compati-
ble with the Z80181 and Z80182, and allows shorter, and
more basic I/O instructions to be used to access these reg-
isters. Alternately, when set to 1, this bit allows more ex-
tensive off-chip 1/0.

Bit 6. Daisy-Chain Configuration Bit 2. This bit is described
with bits 1-0 below.

Bit 5. Disable /ROMCS. When this bit is 1, /ROMCS is
forced to High, regardless of the status of the address de-
code logic. This bit Resets to 0 so that /ROMCS is en-
abled.

Bit 4. When this bit is 0, the /RTSO/TXS, /CTS0/RXS, and
CKAOQ/CKS pins have the /RTS0, /CTS0 and CKAO func-

tions, respectively. When this bit is 1, the pins have the
TXS, RXS, and CKS functions, and the CSIO facility can
be used. When this bit is 1, if ASCIO is used, the “CTS
auto-enable” function must not be enabled. The multiplex-
ing of CKAQ is important only with respect to output — the
same external clock could be used for both ASCIO and the
Cslo.

Bit 3. When this bit is 0, the PCLK clock of the EMSCC is
the same as the processor's PHI clock. When this bit is 1,
this clock is PHI/2. Set this bit if the PHI clock is too fast for
the EMSCC.

Bit 2. ROM Emulator Mode Enable. When this bit is 1, read
data from on-chip sources is driven onto the D7-DO pins,
as shown in Table 6. This bit resets to 0.

Bits 1-0. These bits, plus bit 6, determine the routing of the
on-chip interrupt daisy-chain, and thus the relative inter-
rupt priority of the on-chip interrupt sources on the daisy-
chain as shown in Table 5.

Table 5. Interrupt Daisy-Chain Routing

b6 b1 b0  Daisy Chain Configuration
0 0 0 IEl pin = EMSCC -> CTC -> Bidirectional Centronics Controller -> IEO pin
0 0 1 IEl pin -> EMSCC -> Bidirectional Centronics Controller -> CTC -> IEO pin
0 1 X IEI pin -> Bidirectional Centronics Controller -> EMSCC -> CTC -> IEO pin
1 0 0 IEI pin -> CTC -> EMSCC -> Bidirectional Centronics Controller -> |EO pin
1 0 1 IEl pin -> CTC -> Bidirectional Centronics Controller -> EMSCC -> |EO pin
1 1 X IEI pin -> Bidirectional Centronics Controller -> CTC -> EMSCC -> IEO pin
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Interrupt Edge Register

Interrupt Edge Register (I/O Address %DF)
76 5 43210
Lolifof1]ofo]o]q]

L 0 = /DCDO/CKAQ is /DCDO
1 = /DCDO/CKAQ is CKAQ

Drive Select for pins listed below
0 Select normal drive
1 Select low noise (33%)
drive capabilities

/INT1 Sense/Unlatch
0 in: /INT1 is low
1 in: /INT1 is high
out: unlatch edge detection
/INT2 Sense/Unlatch
0 in: /INT2 is low
1 in: /INT2 is high
out: unlatch edge detection
/INT1 Mode Select
0X Normal Level Detect
10 Falling (Neg) Edge Det.
11 Rising (Pos) Edge Det.

/INT2 Mode Select
0X Normal Level Detect
10 Falling (Neg) Edge Det.
11 Rising (Pos) Edge Det.

Figure 87. Interrupt Edge Register
(/0 Address %DF)

Bits 7-6. These bits control the interrupt capture logic for
the /INT2 pin. When these bits are 0X, the /INT2 pin is level
sensitive and Low active. When these bits are 10, negative
edge detection is enabled. Any falling edge will latch an ac-
tive Low on the internal /INT2 to the processor. This inter-
rupt must be cleared by writing a 1 to bit 3 of this register.
Programming these bits to 11 enables rising edge inter-
rupts to be latched. The latch must be cleared in the same
fashion as for a falling edge.

Bits 5-4. These bits control the interrupt capture logic for
the external /INT1 pin. When these bits are 0X, the /INT1
pin is level sensitive and Low active. When these bits are
10, negative edge detection is enabled. Any falling edge
will latch an active Low on the internal /INT1 to the proces-
sor. This interrupt must be cleared by writing a 1 to bit 2 of
this register. Programming these bits to 11 enables rising
edge interrupts to be latched. The latch must be cleared in
the same fashion as for a falling edge.

Bit 3. Software can read this register to sense the state of
the /INT2 pin. Writing a 1 to this bit clears the edge detec-
tion logic for /INT2.

Bit 2. Software can read this register to sense the state of
the /INT1 pin. Writing a 1 to this bit clears the edge detec-
tion logic for /INT1.

Bit 1. This bit selects low noise or normal drive for the par-
allel ports, bidirectional Centronics controller pins, Chip
Select pins, and EMSCC pins as follows:

PIA 10-13 /RTS nFault
PIA 14-16/ZCTO 0-2 /DTR ninit

PIA 27-20 TXD nSelectin
/ROMCS /TRXC nStrobe
/RAMCS BUSY PError
/10CS nAck Select
IEO nAutoFd

A 1 in this bit selects the low noise option, which is a 33
percent reduction in drive capability. A O selects normal
drive, and is the default after power-up. Additionally, refer
to CPU Register (CCR) for a list of the pins that are pro-
grammable for low drive, via the CCR register.

Bit 0. If this bit is 1, the /DCDO/CKA1 pin has the CKA1
function. The pin is always connected to the DCD input of
ASCIO0, so if this pin is 1, and ASCIO is used, it should not
be programmed to use DCD as a receive auto-enable.
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Individual Pin Selection Between
PIA1 and CTCs

The assignment of the choice between PIA1 and CTC I/Os
is controlled by the PIA1/CTC Pin Select Register
(Figure 79).

Bit 7. Reserved, and should be programmed as 0.

Bits 6-4. When the PIA1 data direction register has set the
corresponding pins as outputs, for each of these bits that
is 0, the pin is driven with the state of the corresponding bit
of the PIA 1 Data register, while for each of these bits that
is 1, the associated pin is driven with the indicated CTC
output. These bits Reset to 0.

Bits 3-1. These bits control whether the CLK/TRG inputs
of CTCs 3-1 are taken from PIA3-1, respectively, or from
the ZC/TO outputs of CTC2-0, respectively. These bits do
not have any affect on the operating mode of the CTCs.

Bit 0. This bit is reserved and should be programmed as
0. CTCO's CLK/TRGO input is always connected to the
PIA10 pin.

PIA1/CTC Pin Select Register {I/O Address %DE)

7 6 5 4 32 10
[ofo]olo]o[o]o]o]

=

Reserved, program as 0.
PIA11/CLKTRG1

1 = CLK/TRG1 = ZC/TOO
0 = CLK/TRG1 = pin

PIA12/CLKTRG2

0 = CLK/TRG2 = ZC/TO1
1 = CLK/TRG2 = pin

PIA13/CLKTRG3

0 = CLK/TRG3 = ZC/TO2
1 = CLK/TRGS = pin

PIA14/ZCTO1
0 = PIA14
1 = ZC/TO1

PIA16/ZCTO2
0 = PIA15
1 = Z2C/102

PIA16/ZCTO3
0 = PIA16
1 = ZC/TO3

Reserved, program as 0.

Figure 88. PIA1/CTC Pin Select Register
(I/O Address %DE)
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