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Z280185/280195

Smart Peripheral Controllers Zilog
GENERAL DESCRIPTION (Continued)
16-Bit Address Bus | MMU > A19-0
Processor IROMCS
8-Bit Data Bus Decode |— /RAMCS
Power Controller
DMACs (2) 1
- ROM
TxD, 32Kx 8
RxD "] EMSCC (280185 Only)
Clocked-Serial
Parallel Ports (2) 110
Including IEEE
- Bidirectional
Centronics Controller Watch-Dog
Timer
16-Bit Programmable UARTs (2) TXA1-0,
TOUT="1 "ReloadTimers (2) RXA1-0
CLK/TRG CTCs (4) » ZC/TO
Figure 1. Z80185/195 Functional Block Diagram
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PIN DESCRIPTION
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MR = 1 PIA22
/RD = Z280185/280195 — PlA21
PHI 3 90 100-Pin QFP 40 P PIA20
A17 = — vSs
VSS = — VDD
XTAL = ) SELECT
EXTAL == 1 PIA16/ZCTO2
WAIT =] 95 35 | PIA15/ZCTO1
/BUSACK £= = PIA14/ZCTO0
/BUSREQ = 1 PIA13/CLKTRG3
/RESET =} ) PIA12/CLKTRG2
/NMI = = PIAT1/CLKTRG1
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Figure 2. 100-Pin QFP Pin Assignments
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DC CHARACTERISTICS

Vpp = 5.0V £10%, Vgg = OV over specified temperature
range, unless otherwise noted.

Symbol ltem Condition Min. Typ. Max. Unit
ViH Input “H” Voltage t Vv
Vi Input “L” Voltage T \'
Vo Output “H” Voltage T v
VoLi Output “L” Voltage t vV
I Input Leakage Vin=0.5t0
Current All Inputs Vpp-0.5 1.0
Except XTAL,EXTAL pA
e Tri-State Leakage ViN=0.510
Current Vpp-0.5 1.0 pA
Vop Supply Current*
Normal Operation
For 5.0V: f=20 MHz 60 120 mA
For 5.0V: f =33 MHz 68 132 mA
Icc” Power Dissipation*
System Stop Mode
For 5.0V: f=20 MHz 5 10 mA
For 5.0V: f=33 MHz 7 13 mA
Notes:
T  See Class Reference Table
Vi min = Vpp —1.0V, Vy max = 0.8V (All output terminals are at no load.)
DS971850302 4-5
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Z80185/ 280195 Z80185/280195
(20 MHz) (33 MHz)
No. Symbol Parameter Min Max Min Max  Units
33 tNMIW NMI Pulse Width 35 25 ns
34 tBRS BUSREQ Setup Time to PHI Falling 10 10 ns
35 tBRH BUSREQ Hold Time from PHI Falling 10 10 ns
36 tBAD1 PHI Rising to BUSACK Falling Delay 25 15 ns
37 tBAD2 PHI Falling to BUSACK Rising Delay 25 15 ns
38 tBZD PHI Rising to Bus Floating Delay Time 40 30 ns
39 tMEWH MREQ Pulse Width (High) tcy =15 tcy =10 ns
40 tMEWL MREQ Pulse Width (Low) 2tcy -15 2tcy-10 ns
41 tRFD1 PHI Rising to RFSH Falling Delay 20 15 ns
42 tRFD2 PHI Rising to RFSH Rising Delay 20 15 ns
43 tHAD1 PHI Rising to HALT Falling Delay 15 15 ns
44 tHAD2 PHI Rising to HALT Rising Delay 15 15 ns
45 tDRQS DREQ Setup Time to PHI Rising 20 15 ns
46 tDRQH DREQ Hold Time from PHI Rising 20 15 ns
47 tTOD PHI Falling to Timer Output Delay 75 50 ns
48 tRES RESET Setup Time to PHI Falling 40 25 ns
49 tREH RESET Hold Time From PHI Falling 25 15 ns
50 tOSC Oscillator Stabilization Time 20 20 ms
51 tEXr External Clock Rise Time (EXTAL) 10 5 ns
52 tEXF External Clock Fall Time (EXTAL) 10 5 ns
53 tRr Reset Rise Time 50 50 ms
54 tRf Reset Fall Time 50 50 ms
55 tir Input Rise Time (Except EXTAL, RESET) 50 50 ns
56 tif Input Fall Time (Except EXTAL, RESET) 50 50 ns
57 tSTDI CSIO Transmit Data Delay Time 75 60 ns
(Internal Clock Operation)
58 tSTDE CSIO Transmit Data Delay Time 7.5tcy +75 7.5tcy +60 ns
(External Clock Operation)
59 tSRSI CSIO Receive Data Setup Time 75 60 ns
(Internal Clock Operation)
60 tSRHI CSIO Receive Data Hold Time 75 60 ns
(Internal Clock Operation)
61 tSRSE CSIO Receive Data Setup Time 75 60 ns
(External Clock Operation)
62 tSRHE CSIO Receive Data Hold Time 75 60 ns
(External Clock Operation)
63 tdCS MREQ Valid to RAMCS and ROMCS Valid Delay 15 15 ns
64 tdIOCS Rising IORQ Valid to Rising IOCS Valid Delay 10 10 ns

Note: Specifications 1 through 5 refer to an external clock input on EXTAL, and provisionally to PHI clock output. When a quartz
crystal is used with the on-chip oscillator, a lower maximum frequency than that implied by spec. #1 may apply.
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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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EMSCC General Timing
20 MHz

No. Symbol Parameter Min Max Notes
2 TdPC(W) /PCLK to Wait Inactive 170
3 TsRxC(PC) /RxC to /PCLK Setup Time NA (1,4)
4 TsRxD(RxCr) RxD to /RxC Setup Time 0 (1)
5 ThRxD(RxCr) RxD to /RxC Hold Time 45 (1)
6 TsRxD(RxCf) RxD to /RxC Setup Time 0 (1,5)
7 ThRxD(RxCf) RxD to /RxC Hold Time 45 (1,5)
10 TsTxC(PC) /TxC to /PCLK Setup Time NA (2,4)
11 TdTxCf(TXD) /TxC to TxD Delay 70 (2)
12 TdTxCr(TXD) /TxC to TxD Delay 70 (2,5)
13 TdTxD(TRX) TxD to TRxC Delay 80 70
14 TwRTxh RTxC High Width 70 (6)
15 TwRTxI TRxC Low Width 70 (6)
16a  TcRTx RTxC Cycle Time 200 (6,7)
16b TxRx(DPLL) DPLL Cycle Time Min 50 (7,8)
17 TcRTxx Crystal OSC. Period 61 1000 (3)
18 TwTRxh TRxC High Width 70 (6)
19 TwTRXxI TRxC Low Width 70 (8)
20 TcTRx TRxC Cycle Time 200 6,7)
21 TWEXT DCD or CTS Pulse Width 60
Notes:

1. RxC is /RTxC or /TRxC, whichever is supplying the receive clock.

2. TxC is /TRxC or /RTxC, whichever is supplying the transmit clock.

3. Both /RTxC and /SYNC have 30 pF capacitors to Ground connected to them.

4. Synchronization of RxC to PCLK is eliminated in divide-by-four operation.

5. Parameter applies only to FM encoding/decoding.

6. Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing requirements are identical to case PCLK

©®N

requirements.

The maximum receive or transmit data rate is 1/4 PCLK.

Applies to DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock should have a 50% duty cycle.
These AC parameter values are preliminary and subject to change without notice.
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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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FIFO and Receiver Operation

The 4-byte Receive FIFO is used to buffer incoming data
to reduce the incidence of overrun errors. When the RE bit
is set in the CNTLA register, the RXA pin is monitored for
a Low transition. One-half bit time after the Low transition
of the RXA pin, the ASCI samples RXA again. If it has
gone back to High, the ASC! ignores the previous Low
transition and resumes looking for a new one, but if RXA is
still Low, it considers this a start bit and proceeds to clock
in the data based upon the internal baud rate generator or
the external CKA pin. The number of data bits, parity, mul-
tiprocessor and stop bits are selected by the MOD2,
MOD1, MODO and MP bits in the CNTLA and CNTLB reg-
isters. After the data has been received the appropriate
MP, parity and one stop bit are checked. Data and any er-
rors are clocked into the FIFOs during the stop bit. Inter-
rupts, Receive Data Register Full Flag, and DMA requests
will also go active during this time.

Error Condition Handling

When the receiver places a data character in the Receive
FIFO, it also places any associated error conditions in the
error FIFO. The outputs of the error FIFO go to the set in-
puts of the software-accessible error latches. Writinga 0 to
CNTLA EFRis the only way to clear these latches. In other
words, when an error bit reaches the top of the FIFO, it
sets an error latch. If the FIFO has more data and the soft-
ware reads the next byte out of the FIFO, the error latch re-
mains set, until the software writes a 0 to the EFR bit. The
error bits are cumulative, so if additional errors are in the
FIFO, they will set any unset error latches as they reach
the top.

Overrun Error

An overrun occurs if the receive FIFO is full when the re-
ceiver has just assembled a byte in the shift register and is
ready to transfer it to the FIFOQ. If this occurs, the overrun
error bit associated with the previous byte in the FIFO is
set. The latest data byte is not transferred from the shift
register to the FIFO in this case, and is lost. Once an over-
run occurs, the receiver does not place any further data in
the FIFO, until the “last good byte received” has come to
the top of the FIFO so that the Overrun latch is set, and
software then clears the Overrun latch. Assembly of bytes
continues in the shift register, but this data is ignored until
the byte with the overrun error reaches the top of the FIFO
and is cleared with a write of 0 to the EFR bit.

Break Detect

A Break is defined as a framing error with the data equal
to all zeros. When a break occurs, the all-zero byte with its
associated error bits are transferred to the FIFO, if it is not
full. If the FIFO is full, an overrun is generated, but the
break, framing error and data, are not transferred to the
FIFO. Any time a break is detected, the receiver will not re-
ceive any more data until the RXA pin returns to a High
state. If the channel is set in multiprocessor mode and the
MPE bit of the CNTLA register is set to 1, then breaks, er-
rors and data will be ignored unless the MP bit in the trans-
mission is a 1. Note: The two conditions listed above could
cause a break condition to be missed if the FIFO is full and
the break occurs, or if the MP bit in the transmission is not
a 1 with the conditions specified above.

Parity and Framing Errors

Parity and Framing Errors do not affect subsequent receiv-
er operation.

DS971850302
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STANDBY Mode Exit with BUS REQUEST

Optionally, if the BREXT bit (D5 of CPU Control Register) 1. Exit with Non-Maskable Interrupts
is set to 1, the Z8S180 exits STANDBY mode when

the/BUSREQ input is asserted; the crystal oscillator is then If /NMI is asserted, the CPU begins a normal NMI
restarted. An internal counter automatically provides time interrupt - acknowledge sequence after clocking
for the oscillator to stabilize, before the internal clocking resumes.

and the system clock output of the Z8S180 are resumed.

2. Exit with External Maskable Interrupts
The Z8S180 relinquishes the system bus after the clocking

is resumed by: If an External Maskable Interrupt input is asserted, the

_ CPU responds according to the status of the Global

W Tri-State the address outputs A19 through AO. Interrupt Enable Flag IEF1 (determined by the ITE1

. bit) and the settings of the corresponding interrupt

W Tri-State the bus control outputs /MREQ, /IORQ, enable bit in the Interrupt/Trap Control Register (ITC:
RD and /WR. /O Address = 34H):

m Asserting /BUSACK a. If an interrupt source is disabled in the ITC,

asserting the corresponding interrupt input will not

. . cause the Z8S180 to exit STANDBY mode. This is
The Z8S180 regains the system bus when /BUSREQ is true regardless of the state of the Global Interrupt

deactivated. The address outputs and the bus control out-
puts are then driven High; the STANDBY mode is exited. Enable Flag IEF1.

b. If the Global interrupt Flag IEF1 is set to 1, and if
an interrupt source is enabled in the ITC, asserting
the corresponding interrupt input causes the
Z8S180 to exit STANDBY mode. The CPU
performs an interrupt acknowledge sequence
appropriate to the input being asserted when
clocking is resumed if:

If the BREXT bit of the CPU Control Register (CCR) is
cleared, asserting the /BUSREQ will not cause the
285180 to exit STANDBY mode.

If STANDBY mode is exited due to a reset or an external
interrupt, the Z8S180 remains relinquished from the sys-
tem bus as long as /BUSREQ is active.

STANDBY Mode Exit with External Interrupts = The interrupt input follows the normal

S N interrupt daisy-chain protocol.
TANDBY mode can be exited by asserting input /NMI. - Theint is acti til the
The STANDBY mode may also exit by asserting acl?ngvﬁgc;jg; i%{g?s'ig;;gtgg'
/INTO,/INT1 or /INT2, depending on the conditions speci- '

fied in the following paragraphs.
edin Wing paragrap c. If the Global Interrupt Flag IEF1 is disabled, in

/INTO wake-up requires assertion throughout duration of other words, reset to 0, and if an interrupt source

clock stabilization time (2'7 clocks). is enabled in the ITC, asserting the corresponding
interrupt input will still cause the 285180 to exit

If exit conditions are met, the internal counter provides STANDBY mode. The CPU will proceed to fetch

time for the crystal oscillator to stabilize, before the internal and execute instructions that follow the SLEEP

clocking and the system clock output within the Z85180 instruction when clocking is resumed.

are resumed.
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EMSCC REGISTERS

Write Register 0 (non-multiplexed bus mode) Wirite Register 2

D7|D6| D5| D4| D3| D2

D7|D6| D5| D4| D3} D2| D1| DO

D1} DO
0 O O Register0 Vo

0 0 1 Register1 Al
0 1 0 Register2

0 1 1 Register3 v2
1 0 0 Reaqgisterd \/A




Z80185/280195

Zilog Smart Peripheral Controllers
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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Bit

Upon Reset

R/W

DMODE Addr 31H
- - DM1| DMO| SM1 | SMO [MMOL -
1 1 0 0 0 0 0 1
RW| RRWW| RW| R/ | RwW
Memory MODE Select
Ch 0 Source Mode 1,0
Ch 0 Destination Mode 1, 0
DM1, 0 | Destination Address SM1, 0 Source Address
00 M DARO+1 00 M SARO+1
01 M DARO-1 01 M SARO-1
10 M DARO Fixed 10 M SARQ Fixed
1 110 DARO Fixed 11 /10 SARO Fixed
MMOD Mode
0 Cycle Steal
1 Mode

Figure 55. DMA Mode Registers

DS971850302
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SYSTEM CONTROL REGISTERS

IL Addr 33H

Bit IL7 [ IL6 | ILS

Upon Reset 0 0 0 0 0 0 0 0
R/W R/W| R/W| R/W

Interrupt Vector Low

Figure 57. Interrupt Vector Low Register

ITC Addr 34H

Bit |TRAP|UFO| - - - |ITE2 | ITE1 |ITEO

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

/INT Enable 2, 1, 0

Undefined Fetch Object
TRAP
Figure 58. INT/TRAP Control Register
RCR Addr36H
Bit REFE |REFW - - - - |CYC1 [CYCO
Upon Reset 1 1 1 1 1 1 0 0
R/W R/W| R/W R/W | R/'W
Cycle Select
Refresh Wait State
Refresh Enable

CYC1, 0 | Interval of Refresh Cycle

00 10 states
01 20 states
10 40 states
1 80 states

Figure 59. Refresh Control Register
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ON-CHIP ENHANCED SERIAL COMMUNICATIONS CONTROLLER (EMSCC)

The 280185 contains a single-channel EMSCC which fea-
tures a 4-byte transmit FIFO and an 8-byte receive FIFO,
this enhancement reduces the overhead required to pro-
vide data to, and get data from, the transmitter and receiv-
er. The EMSCC also improves packet handling in SDLC
mode to:

B automatically transmit a flag before the data;
B reset the Tx Underrun/EOM latch;

m force the TxD pin High at the appropriate time when
using NRZI encoding;

B deassert the /RTS pin after the closing flag; and

H better handle ABORTed frames when using the 10x19
status FIFO.

The combination of these features, along with the data

FIFOs, significantly simplifies SDLC driver software.

The CPU hardware interface has been simplified by reliev-
ing the databus setup time requirement and supporting the
software generation of the interrupt acknowledge signal
(/INTACK). These changes allow an interface with less ex-
ternal logic to many microprocessor families while main-
taining compatibility with existing designs. I/O handling of
the EMSCC is improved over the SCC, with faster re-
sponse of the /DTR//REQ pin. The many enhancements
added to the EMSCC permits a system design that in-
creases overall system performance with better data han-
dling and less interface logic.

Significant features of the EMSCC include:

®m Hardware and software compatible with Zilog's
SCC/ESCC

B 4-Byte Transmit FIFO
H 8-Byte Receive FIFO

B Programmable FIFO Interrupt Levels Provide Flexible
interrupt Response

B Improved SDLC Frame Status FIFO

B New Programmable Features Added with Write
Register 7’

B Write registers: WR3, WR4, WRS5, and WR10 are now
readable

B Read Register 0 Latched During Access

B Many Improvements to Support SDLC/HDLC Transfers:
-~ Deactivation of /RTS Pin after Closing Flag
— Automatic Transmission of the Opening Flag
— Automatic Reset of Tx Underrun/EOM Latch
— Complete CRC Reception

— TxD pin Automatically Forced High with NRZI
Encoding when Using Mark Idle.

- Receive FIFO Automatically Unlocked for
Special Receive Interrupts when Using the
SDLC Status FIFO.

— Back-to-Back Frame Transmission Simplified
B Software Interrupt Acknowledge mode

B DPLL Counter Output Available as Jitter-Free Clock
Source

B A Full-Duplex Channel with a Baud Rate Generator and
Digital Phase-Locked Loop

B Multi-Protocol Operation Under Program Control

B Asynchronous or Synchronous mode

In addition, the following features have been added to the
EMSCC channel in the Z80185:

W Programmable LocalTalk feature

B Non-Multiplexed /DTR Pin

m Internal Connection of DMA Request and /WAIT Signals
|

EMSCC Programmable Clock

- Programmed to be Equal to System Clock
Divided by One or Two

—~ Programmed by System Configuration Register

Note: The EMSCC programmable clock must be
programmed to divide-by-two mode when operating above
the following condition: PHI > 20 MHz at 5.0V.

4-56
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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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EMSCC REGISTERS (Continued)

Read Register 1

D7| D6| D5| D4| D3| D2| D1| DO

- T T T _I:
All Sent
Residue Code 2
Residue Code 1
Residue Code 0
Parity Error

Rx Overrun Error
CRC/Framing Error

Read Register 2
D7|De| D5| D4| D3| D2{ D1| DO

Lvo\

Vi1
V2

V3 > Interrupt
\V71 Vector

V5
V6

vz J

-_ ¥ 14 —

End of Frame (SDLC)

Read Register 6 *

D7|D6| D5|D4| D3| D2| D1| DO

T T T T _|:
BCO

BC1
BC2
BG3
BC4
BCS
BC6
BC7

* Can only be accessed if the SDLC FIFO enhancement
is enabled (WR15 bit D2 set to 1)

SDLC FIFO Status and Byte Count (LSB)

Read Register 7 *

D7|D6| D5| D4| D3| D2| D1| DO

BCO

BC10
BC11
BC12

BC13

FDA: FIFO Available Status
1 Status Reads from FIFO
0 Status Reads from EMSCC

FOS: FIFO Overflow Status
1 FIFO Overflowed
0 Normal
* Can only be accessed if the SDLC FIFO enhancement
is enabled (WR15 bit D2 setto 1)

SDLC FIFO Status and Byte Count (MSB)

Figure 72. Read Register Bit Functions
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A second output register has been added for PI1A27-20.
Writing to either the Z80181-compatible PIA 2 Data Regis-
ter (address E3) or the new Alternate PIA 2 Data Register
(address EE) writes to the Output Holding Register (OHR).
When the PIA27-20 pins are outputs, the outputs of the
OHR are the inputs to the second register, which is called
the 1/O register (IOR), these outputs drive the PIA27-20
pins. When the pins are inputs, they are the inputs to the
IOR, which can be read from the PIA 2 Data Register (ad-
dress E3).

In non-P1284 mode, Host Negotiation mode, Reserved
Modes, and in Peripheral Compatible/Negotiation mode
when the host drives nSelectin (P1284Active) High to se-

lect negotiation, the direction of the PIA27-20 pins are con-
trolled by the PIA 2 Data Direction register, as on the
Z80181. Also in these modes the IOR is loaded on every
PHI clock, so that operation is virtually identical to the
Z80181. In other modes the controller controls the direc-
tion of PIA27-20 and when the IOR is loaded.

A Time Constant Register PART must be loaded by soft-
ware with the smallest number of PHI clocks that equalsor
exceeds the “critical time” for the mode selected in PARM.
The critical time is 750 ns for Host Compatible mode, 500
ns for most other modes, and the time necessary to indi-
cate DMA completion in Host ECP Forward and Peripheral
ECP Reverse modes.

Set IUS clriIP clr IUS

number of PHI clocks in critical time

Figure 78. PART Write (I/O Address %DC)

Reading PART yields the status of the IP and IUS bits,
which are described in the Bidirectional Centronics Inter-
face section:

1US IP 0

number of PHI clocks in critical time

Figure 79. PART Read (I/O Address %DC)

The Vector Register PARV must be loaded by software
with the interrupt vector to be used for interrupts from this
controller.

Interrupt Vector

Figure 80. PARV (/O Address %DD)
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Interrupts

As in other Zilog peripherals, the controller includes an in-
terrupt pending bit (IP), and an interrupt under service bit
(IUS). The controller is part of an on-chip interrupt ac-
knowledge daisy-chain that extends from the IEI pin,
through the EMSCC, CTC, and this controller in a pro-
grammable priority order, and from the lowest-priority of
these devices to the IEO pin. The interrupt request from
the controller is logically ORed with /INTO and other on-
chip interrupt requests to the processor.

The controller sets its IP bit whenever any of three condi-
tions occurs:

1. PARM4is 1, and the controller sets the DREQ bit. This
does not include when the controller forces the DREQ
bit to 1, when software first places the controller in
Peripheral Nibble, Peripheral Byte, Peripheral ECP
Reverse, Host Compatible, or Host ECP Forward
mode.

2. PARMS is 1, and a mode-dependent “status interrupt”
condition occurs. The following sections describe the
status interrupt conditions (if any) for each mode.

3. PARMS is 1, and the controller sets the Idle bit, except
when the controller forces the Idle bit to 1, when
software first places the controller in Peripheral Nibble,
Peripheral Byte, Peripheral ECP Reverse, Host
Compatible, or Host ECP Forward mode. The
following sections describe when Idle is set in each
mode.

Once IP is set, it remains set until software writes a 1 to
PARTS.

The controller will begin requesting an interrupt of the pro-
cessor whenever IP is set, its IEl signal from the on-chip
daisy-chain is High/true, and its IUS bit is 0. Once it starts
requesting an interrupt, the controller will continue to do so
until /IORQ goes Low in an interrupt-acknowledge cycle,
orlPis 0, orlUSis 1.

The controller drives its IEO output High, if its 1El input is
High, and its IP and 1US bits are both 0. A Z80 interrupt ac-
knowledge cycle is signalled by /M1 going Low, followed
by /IORQ going Low. The controller, and all other devices
in the daisy-chain, freeze the contribution of their IP bits to
their IEO outputs while /M1 is Low, which prevents new
events from affecting the daisy-chain. By the time/IORQ
goes Low, one and only one device will have its IEl pin
High and its IEO pin Low — this device responds to the in-
terrupt by providing an interrupt vector, and setting its IlUS
bit. This controller also clears its IP bit when it responds to
an interrupt acknowledge cycle.

The interrupt service routine, that is initiated when the in-
terrupt vector value identifies an interrupt from this control-
ler, should save the processor context and then proceed
as follows:

1. Ifthe ISR does not allow nested interrupts, it can clear
the IP and IUS bits by writing hex 60, plus the “critical
time” value to the PART, then read the status from
PARC and proceed based on that status. Near the end
of the ISR it should re-enable processor interrupts.

2. If the ISR allows nested interrupts, it can re-enable
processor interrupts, clear IP by writing hex 40 plus
the “critical time” value to the PART, and then read the
status from PARC and proceed based on that status.
At the end of the ISR it should clear IUS to allow further
interrupts from this controller and devices lower on the
daisy-chain, by writing hex 20 plus the “critical time”
value to the PART.

The remainder of this section describes the operation of
the various PARM register modes that can be selected.

Non-P1284 Mode

The Z80185 defaults to this mode after a Reset, and this
mode is compatible with the use of PIA27-20 on the
Z80181. The directions of PIA27-20 can be controlled indi-
vidually by writing to register E2, as on the Z80181. The
state of outputs among PIA27-20 can be set by writing to
register E3, and the state of all eight pins can be sensed
by reading register E3. The Busy, nAck, PError, nFault,
and Select pins are tri-stated in this mode, while nStrobe,
nAutoFd, nSelectin, and ninit are inputs. There are no sta-
tus interrupts in this mode.

Peripheral Inactive Mode

This mode operates identically to Non-P1284 mode as de-
scribed above, except that the Busy, nAck, PError, nFault,
and Select pins are outputs that can be controlled via the
PARC and PARC2 registers, and status interrupts can oc-
cur in response to any edge on nAutoFd, nStrobe, nSelec-
tIn, or ninit. This mode differs from Peripheral Compatibil-
ity/Negotiation mode with nSelectin (P1284 Active) High,
only in that the controller will not operate in Compatibility
mode if nSelectin goes Low.
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280185 CTC, AND MISCELLANEOUS REGISTERS (Continued)

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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ELECTRICAL CHARACTERISTICS (Continued)

The following table shows the characteristics of each pinin  or output column indicates the pin does not have that func-

terms of the above classifications. A dash “~” in the input  tion.

Table 9. Pin Classification Characteristics

Pin Input Class  Output Class Pin Input Class  Output Class
/BUSREQ I - Busy S T
/CTS I - CKAO/CKS [ 3
/CTSO/RxS I - D0-D7 I 3
/DCD I - EXTAL R -
/DCDO/CKA1 I 3 IEl I -
/DTR - ] IEO - o)
/HALT - o] nAck S T
/INTO [ D nAutoFd S T
/INT1 I - nFault S T
/INT2 I - ninit S T
N1OCS - ) nSelectin S T
/IORQ I 3 nStrobe S T
/M1 [ 3 PError S T
/MREQ [ 3 PHI - H
/NMI R - PIA13-10/CLKTRGS3-0 [ 3
/RAMCS - ] PIA15-13/ZCTO2-0 [ 3
/RD I 3 PIA27-20 S T
/RESET R D RXAQ | -
/RFSH - ) RXA1 [ -
/ROMCS - (o} RXD I -
/RTS - (o] /ST - O
/RTSO/TxS - (0] Select S T
/RTXC I 3 TOUT//DREQ I [e]
/TRXC I 3 TXAO - (o]
/WAIT I D TXA1 - O
WR I 3 TXD - (o]
AD-A19 I 3 XTAL - O
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