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MICROELECTRONICS Z8531
ASYNCHRONOUS SERIAL COMMUNICATIONS
CONTROLLER

TWO INDEPENDENT, 0 TO 1M BIT/SECOND,
FULL-DUPLEX CHANNELS, EACHWITH A SE-
PARATE CRYSTAL OSCILLATOR AND BAUD
RATE GENERATOR

= PROGRAMMABLE FOR NRZ, NRZi, OR FM

DATA ENCODING

s LOCAL LOOPBACK AND AUTO ECHOMODES
» ASYNCHRONOUS COMMUNICATIONS WITH
FIVE TO EIGHT BITS PER CHARACTER AND
ONE, ONE AND ONE-HALF, OR TWO STOP PDIP40 CDIP40
BITS PER CHARACTER ; PROGRAMMABLE
CLOCK FACTOR ; BREAK DETECTION AND
GENERATION ; PARITY, OVERRUN, AND N
FRAMING ERROR DETECTION :

PLCC44

(Ordering Information at the end of the datasheet)

Figure 1 : Pin Functions.
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The Z8531 ASCC Asynchronous Serial Communi- oata sus 2] :: Fﬁ o ceee
cations Controller is a dual-channel, multi-protocol -—) 0 FREGK p—e | cHANMEL fm
data communications peripheral designed for use e TR | Fonmocan,
with conventional non-multiplexed buses. The - & o | orten
ASCC functions as a serial-to-parallel, parallel-to- Awn masar 11 % ol :
serial converter/controller. The device contains a ml:a — ___'}.'m,"
variety of new, sophisticated internal functions inclu- ——ejoc i ~——} cHANNEL
ding on-chip baud rate generators and crystal oscil- e e e
lators that dramatically reduce the need for external rEnnuet e WAESS |— | cuawmmL M8
i po— L - | CONTROLS
logic ' foad mﬁa [ ron wox
The ASCC also has facilities for modem controls in zesst  wmle—
both channels. In applications where these controls e J
are not needed, the modem controls can be used Tt 1
for general-purpose I/O. +8v oMo poux
The Z-BUS daisy-chain interrupt hierarchy is also
supported-as is standart for Zilog peripheral com-
ponents.
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Figure 2a : DIP Pin Connections.
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Figure 2b : Chip Carrier Pin Connections.

@

L% % 8 % 9 g o oK

€ 5 4 3 2 1 m @ e 4 @
o [, 3 | %
oo s s |oF
wTAGK o 37 it
sv o [10 s [ne
WRER 14 3 [ano

78531 °
BT S ASCC a4 |WREaD

ATxCA |13 33 |SYNCR
aon [14 2 |ance

31 [nxoo

30 [TRecE

[ o S
1B 19 20 21 2 : 24 25 % 27 A

WG s el <

PIN DESCRIPTION

The following section describes the pin functions of
the ASCC. Figures 1 and 2 detail the respective pin
functions and pin assignments.

A/B. Channel A/Channel B Select (input). This si-
gnal selects the channel in which the read or write
operation occurs.

CE. Chip Enable (input, active Low). This signal se-
lects the ASCC for a read or write operation.

2122
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CTSA, CTSB. Clear To Send (inputs, active Low).
If these pins are programmed as Auto Enables, a
Low on the inputs enables the respective transmit-
ters.

If not programmed as Auto Enables, they may be
used as general-purpose inputs. Both inputs are
Schmitt-trigger buffered to accommodate slow rise-
time inputs. The ASCC detects pulses on these in-
puts and can interrupt the CPU on both logic level
transitions.

D/C. Data/Control Select (input). This signal de-
fines the type of information transferred to or from
the ASCC. A High means data is transferred ; a Low
indicates a command.

DCDA, DCDB. Data Carrier Detect (inputs, active
Low). These pins function asreceiver enables if they
are programmed for Auto Enables ; otherwise they
may be used as general-purpose input pins. Both
pins are Schmitt-trigger buffered to accomodate
slow rise-time signals. The ASCC detects pulses on
these pins and can interrupt the CPU on both logic
level transitions.

Do-D7. Data Bus (bidirectional, 3-state). These lines
carry data and commands to and from the ASCC.

DTR/REQA, DTR/REQB. Data Terminal Rea-
dy/Request (outputs, active Low). These outputs
follow the state programmed into the DTR bit. They
can also be used as general-purpose outputs or as
Request lines for a DMA controller.

|IEL Interrupt Enable In (input, active High). IE! is
used with IEQ to form an interrupt daisy chain when
there is more than one interrupt-driven device. A
High IEl indicates that no other higher priority device
has aninterrupt under service or is requesting an in-
terrupt.

IEQ. interrupt Enable Out (output, active High). IEOQ
is High only if IEl is High and the CPU is not servi-
cing an ASCC interrupt or the ASCC is not reques-
ting an interrupt (Interrupt Acknowledge cycle only).
IEQ is connected to the next lower priority device's
IElinput and thus inhibits interrupts from lower prio-
rity devices.

INT. interrupt Request (output, open-drain, active
Low). This signal is activated when the ASCC re-
quests an interrupt.

INTACK. /Interrupt Acknowledge (input, active Low).
This signal indicates an active Interrupt Acknow-
ledge cycle. During this cycle, the ASCC interrupt
daisy chain settles. When RD becomes active, the
ASCC places an interrupt vector on the data bus (if
IEl is High).

INTACK is latched by the rising edge of PCLK.

MICROELECTRONICS
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PIN DESCRIPTION (continued)

PCLK. Clock (input). This is the master ASCC clock
used to synchronize internal signals ; PCLKisa TTL
level signal.

RD. Read (input, active Low). This signal indicates
a read operation and when the ASCC is selected,
enables the ASCC's bus drivers. During the Inter-
rupt Acknowledge cycle, this signal gates the inter-
rupt vector onto the bus if the ASCC is the highest
priority device requesting an interrupt.

RxDA, RxDB. Receive Data (inputs, active High).
These input signals receive serial data at standard
TTL levels.

RIA, RIB. Ring Indicator (inputs, active Low).These
pins can act either as inputs, or part of the crystal
oscillator circuit. In normal mode (crystal oscillator
option not selected), these pins are inputs similar to
CTS and DCD. in this mode, transitions on these
lines affect the state of the Ring Indicator status bits
in Read Register O (Figure 8) but have no other func-
tion.

RTxCA, RTxCB. Receive/Transmit Clocks (inputs,
active Low). These pins can be programmed in se-
veral different modes of operation. in each channel,
RTxC may supply the receive clock, the transmit
clock, the clock for the baud rate generator, or the
clock for the Digital Phase-Locked Loop. These pins
can also be programmed for use with the respective
Rl pins as a crystal oscillator. The receive clock may
be 1, 16, 32, or 84 times the data rate in Asynchro-
nous modes.

RTSA, RTSB. Request To Send (outputs, active
Low). When the Request To Send (RTS) bit in Write
Register 5 (Figure 9) is set, the RTS signal goes
Low. When the RTS bit is reset in the Asynchronous
mode and Auto Enable is on, the signal goes High
after the transmitter is empty. With Auto Enable off,
the RTS pin strictly follows the state of the RTS bit.
Both pins can be used as general-purpose outputs.

TxDA, TxDB. Transmit Data (outputs, active High).
These output signals transmit serial data at stan-
dard TTL levels.

TRxCA, TRxCB. Transmit/Receive Clocks (inputs
or outputs, active Low). These pins can be program-
med in several different modes of operation. 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 crystal oscillator, the baud
rate generator, or the transmit clock in the output
mode.

WR. Write (input, active Low). When the ASCC is
selected, this signal indicates a write operation. The
coincidence of RD and WR is interpreted as a reset.

W/REQA, W/REQB. Wait/Request (outputs, open-
drain when programmed for a Wait function, driven
High or Low when programmed for a Request func-
tion). These dual-purpose outputs may be program-
med as Request lines for a DMA controller or as Wait
lines to synchronize the CPU to the ASCC data rate.
The reset state is Wait.

FUNCTIONAL DESCRIPTION

The functional capabilities of the ASCC can be des-
cribed from two different points of view : as a data
communications device, it transmits and receives
data in a wide variety of data communications pro-
tocols ; as a microprocessor peripheral, the ASCC
offers valuable features such as vectored interrupts,
polling, and simple handshake capability.

Data Communications Capabilities. The ASCC
provides two independent full-duplex channels pro-
grammable for use in any common Asynchronous
data communication protocol. Figure 3 and the fol-
lowing description briefly detail this protocol.

Asynchronous Modes. Transmission and reception
can be accomplished independently on each chan-
nel with five to eight bits per character, plus optional
even or odd parity. The transmitters can supply one,
one-and-a-half, or two stop bits per character and
can provide a break output at any time. The recei-
ver break-detection logic interrupts the CPU both at
the start and at the end of a received break. Recep-
tion is protected from spikes by a transient spike-re-
jection mechanism that checks the signal one-half
a bittime after a Low levelis detected on the receive
data input (RxDA or RxDB in Figure 1). If the Low
does not persist (as in the case of a tran-sient), the
character assembly process does not start.

Framing errors and overrun errors are detected and
buffered together with the partial character on which
they occur. Vectored interrupts allow fast servicing
of error conditions using dedicated routines. Fur-
thermore, a built-in checking process avoids the in-
terpretation of a framing error as a new start bit : a
framing error results in the addition of one-half a bit
time to the point at which the search for the next start
bit begins.

The ASCC does not require symmetric transmit and
receive clock signals—a feature allowing use of the
wide variety of clock sources. The transmitter and
receiver can handle data at a rate of 1/16, 1/32, or
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FUNCTIONAL DESCRIPTION (continued)

1/64 of the clock rate supplied to the receive and
transmit clock inputs.

Baud Rate Generator. Each channel in the ASCC
contains a programmable baud rate generator.
Each generator consists of two 8-bit time constant
registers that form a 16-bit time constant, a 16-bit
down counter, and a flip-flop on the output produ-
cing a square wave. On startup, the flip-flop on the
output is set in the High state, the value in the time
constant register is loaded into the counter, and the
counter starts counting down. The output of the
baud rate generator toggles upon reaching 0, the
value in the time constant register is loaded into the
counter, and the process is repeated. The time
constant may be changed at any time, but the new
value does not take effect until the next load of the
counter.

The output of the baud rate generator may be used
as either the transmit clock, the receive clock, or
both. It can also drive the Digital Phase-Locked
Loop (see next section).

If the receive clock or transmit clock is not program-
med to come from the TRxC pin, the output of the
baud rate generator may be echoed out via the
TRxC pin.

The foliowing formula relates the time constant to
the baud rate (the baud rate is in bits/second and
the BR clock period is in seconds) :

PCLK
2 (clock factor) (baud)

time constant = -2

Digital Phase-Locked Loop. The ASCC contains
a Digital Phase-Locked-Loop (DPLL) to recover
clock information from a data stream with NRZI| or
FM encoding. The DPLL is driven by a clock that is
nominally 32 (NRZI) or 16 (FM) times the data rate.
The DPLL uses this clock, along with the data
stream, to construct a clock for the data. This clock
may then be used as the ASCC receive clock, the
transmit clock, or both.

Figure 3 : ASCC Protocol.

For NRZI encoding, the DPLL counts the 32x clock
to create nominal bittimes. As the 32x clock is coun-
ted, the DPLL is searching the incoming data stream
for edges (either 1 to0 or 0 to 1). Whenever an edge
is detected, the DPLL makes a count adjustment
(during the next counting cycle), producing a termi-
nal count closer to the center of the bit cell.

For FM encoding, the DPLL still counts from 0 to 31,
but with a cycle corresponding to two bit times.
When the DPLL is locked, the clock edges in the da-
ta stream should occur between counts 15 and 16
and between counts 31 and 0. The DPLL looks for
edges only during a time centered on the 15 to 16
counting transition.

The 32x clock for the DPLL can be programmed to
come from either the RTxC input of the output of the
baud rate generator. The DPLL output may be pro-
grammed to be echoed out of the ASCC via the
TRxC pin (if this pin is not being used as an input).

Data Encoding. The ASCC may be programmed
to encode ahd decode the serial data in four diffe-
rent ways (Figure 4). In NRZ encoding, a 1 is repre-
sented by a High level and a 0 is represented by a
Low level. In NRZI encodint, a 1 is represented by
no change in level and a 0 is represented by a
change in level. In FM1 (more properly, bi-phase
mark), a transition occurs at the beginning of every
bit cell. A 1 is represented by an additional transition
at the center of the bit cell and a 0 is represented by
no additional transition at the center of the bit cell.
In FMO (bi-phase space), a transi-tion occurs at the
beginning of every bit cell. A O is represented by an
additional transition at the center of the bit cell, and
a 1 is represented by no additional transition at the
center of the bit cell. In addition to these four me-
thods, the ASCC can be used to decode Manches-
ter (bi-phase level) data by using the DPLL in the
FM mode and programming the receiver for NRZ
data. Manchester encoding always produces a
transition at the center of the bit cell. If the transition
is 0to 1, the bit is a 0. If the transition is 1 to 0, the
bitisa 1.
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FUNCTIONAL DESCRIPTION (continued)

Auto Echo and Local Loopback. The ASCC is ca-
pable of automatically echoing everything it re-
ceives. In Auto Echo mode, RxD is connected to
TxD internally. Auto Echo mode can be used with
NRZ! or FM encoding with no additional delay, be-
cause the data stream is not decoded before re-
transmissiaon. In Auto Echo mode, the CTS input is
ignored as a transmitter enable (although transi-
tions on this input can still cause interrupts if pro-
grammed to do so). In this mode, the transmitter is
actually bypassed and the programmer is responsi-
ble for disabling transmitter interrupts and
WAIT/REQUEST on transmit.

The ASCC is also capable of local loopback. In this
mode TxD is connected to RxD internally, just as in
Auto Echo mode. However, in Local Loopback
mode, the internal transmit data is tied to the inter-
nal receive data and RxD is ignored (except to be
echoed out via TxD). The CTS and DCD inputs are
also ignored as transmit and receive enables. Ho-
wever, transitions on these inputs can still cause in-
terrupts. Local Loopback works with NRZ, NRZI or
FM coding of the data stream.

I/0 Interface Capabilities. ASCC offers the choice
of Polling, Interrupt (vectored or non vectored), and
Block Transfer modes to transfer data, status, and
control information to and from the CPU. The Block
Transfer mode can be implemented under CPU or
DMA control.

Polling. All interrupts are disabled. Three status re-
gisters in the ASCC are automatically updated

Figure 4 : Data Encoding Methods.

whenever any function is performed. The idea be-
hing polling is for the CPU to periodically read a sta-
tus register until the register contents indicate the
need for data to be transferred. Only one register
needs to be read ; depending on its contents, the
CPU either writes data, reads data, or continues.

Two bits in the register indicate the need for data
transfer. An alternative is a poll of the Interrupt Pen-
ding register to determine the source of an interrupt.
The status for both channels resides in one regis-
ter.

Interrupts. When an ASCC responds to an Inter-
rupt Acknowledge signal (INTACK) from the CPU
an interrupt vector may be placed on the data bus.
This vector is written in WR2 and may be read in
RR2A or RR2B (Figures 8 and 9).

To speed interrupt response time, the ASCC can
modify three bits in this vector to indicate status. If
the vector is read in Channel A, status is never in-
cluded ; if it is read in Channel B, status is always
included.

Each of the six sources of interrupts in the ASCC
(Transmit, Receive, and External/ Status interrupts
in both channels) has three bits associated with the
interrupt source : Interrupt Pending (IP), Interrupt
Under Service (IUS), and Interrupt Enable (IE). Ope-
ration of the IE bit is straightforward. If the |E bit is
set for a given interrupt source, then that source can
request interrupts. The exception is when the MIE
(Master Interrupt Enable) bitin WR9 is reset and no
interrupts may be requested. The IE bits are write
only.

DATA + 1 L]
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FUNCTIONAL DESCRIPTION (continued)

The other two bits are related to the interrupt priori-
ty chain (Figure 5). As a microprocessor peripheral,
the ASCC may request an interrupt only when no
higher priority device is requesting one, e.g., when
IEl is High. if the device in question requests an in-
terrupt, it pulls down INT. The CPU then res-ponds
with INTACK, and the interrupting device places the
vector on the data bus.

In the ASCC, the IP bit signals a need for interrupt
servicing. When an IP bit is 1 and the IEl input is
High, the INT output is pulled Low, requesting an in-
terrupt. In the ASCC, if the IE bit is not set by ena-
bling interrupts, then the IP for that source can ne-
ver be set. The IP bits are readable in RR3A.

The 1US bits signal that an interrupt request is being
serviced. If an IUS is set, all interrupt sources of lo-
wer priority in the ASCC and external to the ASCC
are prevented from requesting interrupts. The inter-
nal interrupt sources are inhibited by the state of the
internal daisy chain, while lower priority devices are
inhibited by the IEO output of the ASCC being pul-
led Low and propagated to subsequent peripherals.
An |US bit is set during an Interrupt Acknowledge
cycle if there are no higher priority devices reques-
ting interrupts.

There are three types of interrupts :

Transmit, Receive, and External/Status. Each inter-
rupt type is enabled under program control with
Channel A having higher priority than Channel B,
and with Receiver, Transmit, and External/Status in-
terrupts prioritized in that order within each channel.
When the Transmit interrupt is enabled, the CPU is
interrupted when the transmit buffer becomes emp-
ty. (This implies that the transmitter must have had
a data character written into it so that it can become
empty.) When enabled, the receiver can interrupt
the CPU in one ot three ways :

Figure 5 : Interrupt Schedule.

= Interrupt on First Receive Character or Specia
Receive Condition.

= Interrupt on All Receive Characters or Specia
Receive Condition.

» Interrupt on Special Receive Condition Only.

Interrupt on First Character or Special Conditior
and Interrupt on Special Condition Only are typical
ly used with the Block Transfer mode. A Special Re
ceive Condition is a receiver overrun, and, optional
ly, a parity error. The Special Receive Condition in
terrupt is different from an ordinary receive charac
ter available interrupt only in the status piaced in the
vector during the Interrupt Acknowledge cycle. In In
terrupt on First Receive Character, an interrupt car
occeur from Special Receive Conditions any time af
ter the first receive character interrupt.

The main function of the External/Status interrupt i
to monitor the signal transitions of the CTS, DCL
and R pins ; however, an External/Status interrup
is also caused by a Transmit Underrun condition, o
a zero count in the baud rate generator, or by the
detection of a Break.

CPU/ DMA Block Transfer. The ASCC provides :
Block Transfer mode to accommodate CPU bloct
transfer functions and DMA controliers. The Blocl
Transfer mode uses the WAIT/ REQUEST output ir
conjunction with the Wait/Request bits in WR1. The
WAIT/ REQUEST output can be defined under soft
ware control as a WAIT line in the CPU Block Trans
fer mode or as a REQUEST line in the DMA Blocl
Transfer mode.

To a DMA controller, the ASCC REQUEST outpu
indicates that the ASCC is ready to tranfer data tc
or from memory. To the CPU, the WAIT line indi
cates that the ASCC is not ready to transfer data
thereby requesting that the CPU extend the /O cy
cle. The DTR/ REQUEST line allows full-duples
operation under DMA control.
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ARCHITECTURE

The ASCC internal structure includes two full-duplex
channels, two baud rate generators, internal control
and interrupt logic, and a bus interface to a nonmul-
tiplexed bus. Associated with each channel are a
number of read and write registers for mode control
and status information, as well as logic necessary
to interface to modems of other external devices (Fi-
gure 6).

The logic for both channels provides formats, syn-
chronization, and validation for data transferred to
and from the channel interface. The modem control
inputs are monitored by the control logic under pro-
gram control. All of the modem control signals are
general-purpose in nature and can optionally be
used for functions other than modem control.

The register set for each channel includes ten
control (write) registers, and four status (read) regis-
ters. In addition, each baud rate generator has two
(read/write) registers for holding the time constant
that determines the baud rate. Finally, associated
with the interrupt logic is a write register for the in-
terrupt vector accessible through either channel, a
write only Master Interrupt Control register and three
read registers : one containing the vector with sta-

Figure 6 : Block Diagram of ASCC Architectu

tus information (Channel B only), one containing the
vector without status (Channel A only), and one
containing the Interrupt Pending bits (Channel A on-
ly).

The registers for each channel are designated as
follows :

WRO0-WR15 - Write Registers 0-5, 8-15.

RRO-RR3, RR10, RR12, RR13, RR15 - Read Re-
gisters 0 through 3, 10, 12, 13, 15.

Table 1 lists the functions assigned to each read or
write register. The ASCC contains only one WR2
and WR9, but they can be accessed by either chan-
nel. All other registers are paired (one for each chan-
nel).

Data path. The transmit and receive data path illus-
trated in Figure 7 is identical for both channels. The
receiver has three 8-bit buffer registers in a FIFO ar-
rangement, in addition to the 8-bit receive shift re-
gister. This scheme creates additional time for the
CPU to service an interrupt at the beginning of a
block of high speed data. Incoming data is routed
through one of several paths depending on the se-
lected mode (the character length also determines
the data path).
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ARCHITECTURE (continued)
Figure 7 : Data Path.
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ARCHITECTURE (continued)

The transmitter has an 8-bit Transmit Data buffer re-
gister loaded from the internal data bus and an 11-
bit Transmit Shift register that can be loaded from
the Transmit Data register.

Table 1. Read and Write Register Functions.

Read Register Functions

RRO  Transmit/Receive buffer status and Exter-
nal status

RR1  Special Receive Condition status

RR2  Modified interrupt vector (Chanel B only)
Unmodified interrupt vector (Channel A
only)

RR3  Interrupt Pending bits (Channel A only)

RR8  Receive buffer

RR10 Miscellaneous status

RR12 Lower byte of baud rate generator time

constant

Upper byte of baud rate generator time

constant

External/Status interrupt information

RR13

RR15

Write Register Functions

WRO0 CRC initialize, initialization commands for
the various modes, Registers Pointers

WR1 Transmit/Receive interrupt and data trans-
fer mode definition

WR2 Interrupt vector (accessed through either
channel)

WR3 Receive parameters and control

WR4  Transmit/Receive miscellaneous parame-
ters and modes

WRS5  Transmit parameters and controls

WR8 Transmit buffer

WR9 Master it interrupt control and reset (ac-
cessed through either channel)

WR10 Miscellaneous transmitter/receiver control
bits

WR11 Clock mode control

WR12 Lower byte of baud rate generator time
constant

WR13 Upper byte of baud rate generator time
constant

WR14 Miscellaneous control bits

WR15 External/Status interrupt control

PROGRAMMING

The ASCC contains 11 write registers in each chan-
nel that are programmed by the system separately
to configure the functional personality of the chan-
nels.

In the ASCC, register addressing is direct for the da-
ta registers only, which are selected by a High on
the D/C pin. In all other cases (with the exception of
WRO and RRO), programming the write registers re-
quires two write operations and reading the read re-
gisters requires both a write and a read operation.
The first write is to WRO and contains three bits that
point to the selected register. The second write is
the actual control word for the selected register, and
if the second operation is read, the selected read re-
gister is accessed. All of the registers in the ASCC,
including the data registers, may be accessed in this
fashion. The pointer bits are automatically cleared
after the read or write operation so that WRO (or
RRO) is addressed again.

The system program first issues a series of com-
mands to initialize the basic mode of operation. For
example, the character length, clock rate, number
of stop bits, even or odd parity might be set first.
Then the interrupt mode would be set, and finally,
receiver or transmitter enable.

Read Registers. The ASCC contains eight read re-
gisters (actually nine, counting the receive buffer
(RR8) in each channel). Four of these may be read
ot obtain status information (RRO, RR1, RR10, and
RR15). Two registers baud rate generator time
constant. RR2 contains either the unmodified inter-
rupt vector (Channel A) or the vector modified by
status information (Channel B). RR3 contains the
Interrupt Pending (IP) bits (Channel A). Figure 8
shows the formats for each read register.

The status bits of RR0O and RR1 are carefully grou-
ped to simplify status monitoring; e.g., when the in-
terrupt vector indicated a Special Receive Condition
interrupt, all the appropriate error bits can be read
from a single register (RR1).

Write Registers. The ASCC contains 11 write re-
gisters (12 counting WR8, the transmit buffer) in
each channel. These write registers are program-
med separately to configure the functional "perso-
nality" of the channels. In addition, there are two re-
gisters (WR2 and WR9) shared by the two channels
that may be accessed through either of them. WR2
contains the interrupt vector for both channels, while
WR9 contains the interrupt control bits. Figure 9
shows the format of each write register.
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PROGRAMMING (continued)

Figure 8 : Read Register Bit Functions.
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PROGRAMMING (continued)
Figure 9 : Write Register Bit Functions.

Write Register 0 ‘Write Register 3

T e

|1 l l—Lusunu
D] 8] 0] REQGISTERD °
o[ o] 1] namrens N
2| 1] o] neaisTER 2 "
1] 1] REQGISTER o
1| ®| 0] REXSTER & AUTO EMABLES
V0] 1) asoesreas
Al ] 6w cooe [0 [ 0] ns s sirsicrianacTer
3] 3] 9] wucooe [0 1+ a7 arracHanacTen
o)¢) oincosTERS L1 18] ne s armscuanacten
ajo] t{ncasrensy [ ] ] ax ¢ mirschanacren
8] 1] 0|neomren w0
#l 1] %) RERSTER 11
1§00 REQUSTER 12 *
18] 1) asasTER Y Write Register 4
{0t neasTER 10
T3 17} neowren s [o[8 16y [o. o [ou fo [ ]
L-IMH'YMLI
: : : :rﬁ Lnnmu:wﬂb‘b
8] 1] 0] RESEY EXOATAT ITERRUPTS [5T+7 oo wor phoamast
o]1 5 1] M cooe [o ]} 1510 amcramacten
110 10| EnaBLE T ON NEXT Ax CHARACTER [ T3] 1% 5100 srrarcnanacren
11811 ] RERET ToT PENDMG [G]7] 2 s10e smacuanacren
1] 11 | ennon neser
3] 1] 1] meser swaneer s *
.
TWITH POINT HIGH COMMAND [ef o] x1cuock mooe
[o [ 4] xwcroex mooe
[ 1] 0] xx2cLoex mooe
[t weecLock mooe
Write Register |
IR
[_L Write Register 5
XY WINT EMABLE
| Tew onasie QDDA

PARITY £ SPECIAL CONOMON L
°
fo To ] memyoanme ‘ are
[© ] 1 ] me T on Fimar evanacrin on seeciaL conpmon °
[+ |9 ] 7 om ALt ax otanacTens oa segcu conomon Tx ENABLE

L3 1o ma ot on svecuar comomon omey SEND BREAK

(070} ve 608 ron LEssycHARACTER
[ 57 1a 7 mrwenanacren
110 a0 emecuanacTen
[ 117 v» s srmcranacren

WAT/DMA REQUEST ENADLE

‘Write Register 2

ve WTERAUPT VECTON

11722
L~v7 SGS-THOMSON
>/ 4 %H(Qiﬁi@ﬁlﬁ@?ﬁ@mﬂﬁs

553

Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003



Z8531

PROGRAMMING (continued)

Figure 9 : Write Register Bit Functions (continued).
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Z8531

TIMING

The ASCC generates internal control signals from
WR and RD that are related to PCLK. Since PLCK
has no phase relationship with WR and RD, the cir-
cuitry generating these internal control signals must
provide time for metastable conditions to disappear.
This gives rise to a recovery time related to PCLK.
The recovery time applies only between bus trans-
actions involving the ASCC. The recovery time re-
quired for proper operation is specified from the ri-
sing edge of WR or RD in the first transaction invol-
ving the ASCC to the falling edge of WR or RD in
the second transaction involving the ASCC. This
time must be at least 8 PLCK cycles plus 200 ns.

Read Cycle Timing. Figure 10 illustrates read cy-
cle timing, Addresses on A/B and D/C and the sta-
tus on INTACK must remain stable throughout the

Figure 10 : Read Cycle Timing.

cycle. If CE falls after RD falls, or rises before RD
rises, the effective RD is shortened.

Write Cycle Timing. Figure 11 illustrates write cy-
cle timing. Addresses on A/B and D/C and the sta-
tus on INTACK must remain stable throughout the
cycle. If CE falls after WR falls or rises before WR
rises, the effective WR is shortened.

Interrupt Acknowledge Cycle Timing. Figure 12
illustrates interrupt acknowledge cycle timing. Bet-
ween thetime INTACK goes low and the falling edge
of RD, the internal and external IE{/IEO daisy chains
settie. If there is an interrupt pending the ASCC and
IEl is High when RD falls, the acknowledge cycle
was intended for the ASCC. In this case, the ASCC
may be programmed to respond to RD Low by pla-
cing its interrupt vector on Do-D7 and sets the ap-
propriate Interrupt-Under-Service latch internally.
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Figure 11 : Write Cycle Timing.
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TIMING (continued)
Figure 12 : Interrupt Acknowledge Cycle Timing.

i \ g /
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
V) Voltages on all Pins with Respect to GND -03to+7.0 \
Ta Operating Ambient Temperature 0to+ 70 °C

—40to + 85
— 5510 + 125
Tsig Storage Temperature - 6510 + 150 °C

Stresses greater than those listed under Absolute Maximum Ratings may cause permanent damage to the device. This is a
stress rating only ; operation of the device at any condition above those indicated in the operational sections of these speci-
fications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

STANDART TEST CONDITIONS Figure 13 : Standart Test Load.
The DC characteristics and capacitance sections

below apply for the following standard test condi- o
tions, unless otherwise noted. All voltages are refe- 2
renced to GND. Positive current flows into the refe- #nom ouTeyr

renced pin.

Standard conditions are as follows : oo =

= +4.75V < Voo < + 5.25V :[

= GND =0V + 4 4

= Ta as specified in Order Codes

The Ordering Information section lists temperature Figure 14 : Open-Drain Test Load.

ranges and product numbers. Package drawings
are in the Package Information section in this book.

Refer to the Literature List for additional documen- e
tation. .
All ac parameters assume a load capacitance of FROM QUTPUT
50 pf max. UNDER TEST
I 50 pf

14/22 L§7 SGS-THOMSON
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Z8531

DC CHARACTERISTICS

Symbol Parameter Test Conditions Min. Max. Unit
ViH Input High Voltage - 2.0 Voo + 0.3 \
ViL Input Low Voltage - -~ 03 0.8 A
VoH Output High Voltage lon =— 250 pA 2.4 - A
VoL Output Low Voltage loL =+ 2 mA - 0.4 \%

e input Leakage 04<Viy £+24V - +10 HA
loL Output Leakage 04 <Vpyr <+24V - + 10 pA
lcc Ve Supply Current — - 250 mA

Vee =5 V £ 5% unless otherwise specified, over specified temperature range.

CAPACITANCE

Symbol Parameter Test Conditions Min. Max. Unit
Cin Input Capacitance - - 10 pf
Cour Qutput Capacitance - - 15 pf
Cuo Bidirectional Capacitance — - 20 pf

1 MHz, over specified temperature range.
Unmeasured pins returned to ground.

READ AND WRITE TIMING
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READ AND WRITE TIMI

NG (continued)

N=° Symbol Parameter 4 MHz § MHz 8 MH: Notes *
Min. | Max.| Min. [ Max. | Min. | Max t
1 TwPCI PCLK Low Width 105 [2000| 70 |1000| 50 |1000| -
2 TwPCh PCLK High Width 105 |2000] 70 |1000| 50 |1000]| -
3 TiPC PCLK Fall Time - |-20| - 10 | - 10 -
4 TrPC PCLK Rise Time - - 20 - 15 - 10 -
5 TcPC PCLK Cycle Time 250 | 4000 | 165 |2000| 125 |2000| -
6 TsAWR) Address to WR | Setup Time 80 ~ 80 - 70 - -
7 ThA(WR) Address to WR T Hold Time 0 - 0 - 0 - -
*78 TsA(RD) Address to RD 4 Setup Time 80 - 80 - 70 - -
9 ThA(RD) Address to RD T Hold Time 0 - 0 - 0 - -
10 TSIA(PC) INTACK to PCLK T Setup Time 16 | - 10 | - 10 | - -
11 ThIA(WR) INTACK to WR | Setup Time 200 | - |160 | - | 145 | - 1
12 ThIA(WR) INTACK to WR T Hold Time 0 - 0 - 0 - -
13 TslAi(RD) INTACK to RD | Setup Time 200 | - [160 ] - |145 | — 1
14 ThIA(RD) INTACK to RD T Hold Time 0 - 0 - 0 - -
15 ThIA(PC) INTACK to PCLK T Hold Time 100 | - |100 | - 85 | - -
16 TSCEIWR) CE Low to WR | Setup Time 0 - 0 - 0 - -
17 ThCE(WR) CE to WR T Hold Time 0 - 0 - 0 - -
18 TSCEh(WR) CE High to WR | Setup Time 100 | - 70 | - 60 | — -
19 TsCEI(RD) CE Low to RD | Setup Time 0 - 0 - 0 - 1
20 ThCE(RD) CE to RD T Hold Time 0 - 0 - 0 - 1
21 TSCEh(RD) CE High to RD . Setup Time 00| - | 70| -~ |60 | - 1
22 TwRDI RD Low Width 240 | - |200| - J1s0 | - 1
23 TdRD(DRA) RD ! to Read Data Active Delay 0 - 0 - 0 -
24 TdRDr(DR) RD T To Read Data Not Valid Delay 0 - 0 - o] - -
25 TAdRD(DR) RD ! to Read Data Valid Delay - |as0| - J180| - | 140 -
26 TdRD(DRz) RD T to Read Data Float Delay - |70 | - | a5 | - | 40 2

Notes : 1. Parameter does not apply to Interrupt Acknowledge transactions.
2. Float delay is defined as the time required for a + 0.5 V change in the output with a maximum dc load and minimum ac load.
Timings are preliminary and subject to change.

1 Units in nanoseconds (ns).
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INTERRUPT ACKNOWLEDGE TIMING
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78531

N* Symbol Parameter 4 MHz 6 MHz 8 MHz INotes
Min. | Max. | Min. | Max. | Min. | Max. 1
27 TdA(DR) Address Required Valid to Read Data Valid — 300 - 280 - 220 -
Delay
28 TwWRI WR Low Width 240 | - | 200 | -~ |150 | - -
29 TsDW(WR) Write Data to WR Setup Time 10 - 10 - 10 - -
30 ThDW(WR) Write Data WR T Hold time o] - 0 - - - -
31 TAWR(W) WR | to Wait Valid Delay - |240f - |200]| - |70 4
32 TARD(W) RD | to Wait Valid Delay - |240| - J200| - |170 a4
a3 TAWRI(REQ) WR | to WREQ Not Valid Delay - |eso | - |200] - [170 -
34 TARDA(REQ) RD | to W/REQ Not Valid Delay - J240| - |200]| - [170 -
35 TAWRr(REQ) WR T to DTR/REQ not Valid Delay — |aTePc| - |aTePc| - |aTePc| -
36 TdRD(REQ) RD " DTR/REQ Not Valid Delay ~ |aTePc| - taTePc| - |aTePc| -
37 TdPC(INT) PLCK | To INT Valid Delay - |s00| - [s00] - |s00 4
38 TdA(RD) INTACK 1o RD { (acknowledge) Delay 250 - 200 - 150 - 5
39 TwRDA RD (acknowledge) Width 250 | - [=200| - | 150 | - -
40 TJdRDA(DR) RD | (acknowledge) to Read Data Valid - 250 - 180 - 140 -
Delay
41 TsIEKRDA) IEl to RD L {acknowledge) Setup Time 120 - 100 - 95 - -
42 ThIEIRDA) IEl to RD T (acknowledge) Hold Time o} - 0 - 0 - -
43 TAIEI(IEO) IEl to IEQ Delay Time - |t20| - {100 | - 95 -
a4 TdPC(IEO) PLCK T IEQ Delay - |2s0| - [250| - | 200 -
a5 TARDA(INT) RD L to INT Inactive Delay - [500| - |s00| - | as0 4
46 TdRD(WRQ) RD T WR | Delay for no Reset 30 | - 15 | - 15 | - -
47 TdWRQ(RD) WR T to RD | Delay for no Reset 30 | - 30 | - 20 | - -
48 TWRES WR and RD Coincident Low for Reset 250 | - |200| - |50 | - ~
49 Trc Valid Access Recovery Time 4TcPC| - 4TcPC| - 4TePC| - 3

Notes : 3. Parameter applies only between transactions involving the ASCC.

4. Open-drain output, measured with open-drain test load.

5. Parameter is system dependent. For any ASCC in the daisy chain, TdIAi(RD) must be greater than the sum of TdPC (IEO) for the hi-
ghest priority device in the daisy chain, TsIEI(RDA) for the ASCC, and TdIEI(IEQ) for each device separating them in the daisy
chain.

Timing are preliminary and subject to change.
Units in nanoseconds (ns).
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GENERAL TIMING
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Z8531

GENERAL TIMING (continued)

4 MHz 6 MHz 8 MHz  [Notes *
N*® Symbol Parameter
Min. [ Max. | Min. | Max. | Min. | Max. 1
1 TdPC(REQ) PCLK | to W/REQ Valid Delay - {250 | - |250| - | 250 -
TdPC(W) PCLK ! to Wait Inactive Delay - |30 | - |30 - |350 -
3 TsRXC(PC) RxC T to PCLK T Setup Time 80 |TwPCI| 70 [TwPCI| 60 [TwPCi| 1.4
(PCLK + 4 case only)
4 TsRXD(RXCr) RxD to RXC T Setup Time (XI mode) 0 - 0 - ¢] - 1
5 ThRXD(RXCr) RxD to RxC T Hold Time (XI mode) 150 - 150 - 150 - 1
6 TsRXD{RXCH) RxD to RxC | Setup Time (X1 mode) 0 - 0 - [} - 1.5
7 ThRXD(RXCf) RxD to RxC { Hold Time (X1 Mode) 150 - 150 - 150 - 1.5
8 TsTXC(PC) TxC | to PCLK T Setup Time 3} - 0 - 0 - 2.4
9 TdTXCHTXD) TxC 4 to TxD Delay (X1 Mode) — |30 ]| - |230| - | 200 2
10 TdTXCr(TXD} TxC T to TxD Delay (X1 mode) - 300 - 230 - 200 2.5
11 TATXD(TRX) TxD to TRxC Delay (send clock echo) - |200) - 200 - | 200 -
12 TwRTXh RTxC High Width 180 - 180 - 150 - 6
13 TwRTX! RTxC Low Width 180 - 180 - 150 - 3]
14 TeRTX RTxC Cycle Time 1000 - 840 - 500 - 8
15 TeRTXX Crystal Oscillator Period 250 (1000 165 [ 1000 | 125 | 1000 3
16 TWTRXh TRxC High Width 180 - 180 - 150 - 6
17 TwTRX{ TRxC Low Width 180 - 180 - 150 - 6
18 TcTRX TRxC Cycle Time 1000 - 640 - 500 - 6.7
19 TwWEXT DCD or CTS or Rl Puise Width 200 - 200 - 200 - -
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 R1 have 30 pF capacitors ot ground connected to them.
4. Parameter gpplies only if the data rate is one-fourth the PCLK rate. In all other cases, no phase relationship between RxC and
PCLK or TxC and PCLK is required.
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 chip PCLK
requirements.
7. The maximum receive or transmit data is 1/4 PLCK.
* Timings are prefiminary and subject to change.
1 Units in nanoseconds (ns).
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SYSTEM TIMING
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4 MHz 6 MHz 8 MHz
N-° Symbol Parameter Notes *
Min. [ Max. | Min. | Max. | Min. | Max. +
1 TdRXC(REQ) RxC T to W/REQ Valid Delay 8 12 8 12 8 12 2
2 TdRXC(W) RxC T to Wait Inactive Delay 8 14 8 14 8 14 1,2
3 TARXC(INT) RxC T to INT Valid Delay 10 | 16 | 10| 16 | 10| 16| 1,2
4 TATXC(REQ) TxC | to W/REQ Valid Delay 5 8 5 8 5 8 3
5 TdTXC(W) TxC | to Wait Inactive Delay 5 11 5 11 5 11 1,3
6 TdTXC(DRQ) TxC | to DRT/REQ Valid Delay 4 7 4 7 4 7 1,3
7 tdTXC(INT) TxC L to INT Valid Delay 6 10 | 6 0| 6 10 | 1.3
8 TdEXT(INT) DCD or CTS Transition to INT Valid Delay 2 6 2 6 2 6 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.
" Timings are preliminary and subject to change.
T Units equalto TcPC.
1/
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ORDERING INFORMATION

Sales Type Frequency Temp. Range Package
Z8531B1V 4MHz 0 to + 70°C PDIP-40
Z8531AB1V 6MHz 0 to + 70°C PDIP-40
28531BB1V 8MHz 0 to + 70°C PDIP-40
Z8531B6V 4MHz — 40 to + 85°C PDIP-40
Z8531AB6V 6MHz — 40 to + 85°C PDIP-40
Z28531BB6V 8MHz ~ 40 to + 85°C PDIP-40
Z8531Ct1V 4MHz 0 to + 70°C PLCC44
Z8531AC1V 6MHz 0 to + 70°C PLCC44
Z8531BC1V 8MHz 0to + 70°C PLCC44
Z8531C6V 4MHz — 40 to + 85°C PLCC44
Z8531ACBV 6MHz — 40 to + 85°C PLCC44
Z8531BC6V 8MHz — 40 to + 85°C PLCC44
Z8531D1N 4MHz 0 to + 70°C CDIiP-40
Z8531ADIN 6MHz 0to + 70°C CDIP-40
Z8531BD1N 8MHz 0to + 70°C CDIP-40
Z8531D6N 4AMHz — 40 to + 85°C CDIP-40
Z8531AD6N 6MHz — 40 to + 85°C CDIP-40
Z8531BD6N 8MHz —40to + 85°C CDIP-40
Z8531D2N 4MHz ~ 55 to + 125°C CDIP-40
Z8531AD2N 6MHz — 55 to + 125°C CDiP-40

Note : PDIP = Plastic DIP ; CDIP = Ceramic Multilayer DIP ; PLCC = Plastic Leaded Chip Carrier.
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