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PRODUCT SPECIFICATION

216C35/285C35

CMOS ISCC™ INTEGRATED SERIAL
COMMUNICATIONS CONTROLLER

FEATURES

M Two General-Purpose SCC Channels, Four DMA
Channel; and a Universal Bus interface Unit.

m Software Compatible to the Zilog CMOS SCC

A Four DMA channels; Two Transmit and Two Receive
Channels to and from the SCC.

B Four Gigabyte Address Range per DMA Channel

B Flyby DMA Transfer Mode

B Programmable DMA Channel Priorities

B [ndependent DMA Register Set

B A Universal Bus Interface Unit Providing a Simple
Interface to Most CPUs with a Multiplexed or Non-
Multiplexed bus; Compatible with 680 x O and 8 x 86
CPUs.

B 32-Bit Addresses Multiplexed to 16-Pin Address/Data
Lines

B 8-Bit Data Supporting High/Low Byte Swapping
® 10 and 16 MHz Timing

B 68-PinPLCC

Supports all Zilog CMOS SCC Features:

m Two Independent, O to 4.0 Mbit/Second, Full-Duplex
Channels, each with a Separate Crystal Oscillator,
Baud Rate Generator, and Digital Phase-Locked Loop
Circuit for Clock Recovery.

W Multi-Protocol Operation Under Program Control;
Programmabie for NRZ, NRZI, or FM Data Encoding.

#  Asynchronous Mode with Five to Eight Bits and One,
One and One-Half, or Two Stop Bits per Character;
Programmable Clock Factor; Break Detection and
Generation; Parity, Overrun, and Framing Error
Detection.

B Synchronous Mode with Internal or External Character
Synchronization on one or two Synchronous Characters
and CRC Generation and Checking with CRC-16 or
CRC-CCITT Preset to Either 1's or O's.

W SDLC/HDLC Mode with Comprehensive Frame-Level
Control, Automatic Zero Insertion and Deletion, I-Field
Residue Handling, Abort Generation and Detection,
CRC Generation and Checking, and SBLC Loop Mode
Operation.

W Local Loopback and Auto Echo Modes

B Supports T1 Digital Trunk

B Enhanced SDLC 10 x 19 Status FIFO for DMA Support

GENERAL DESCRIPTION

The Z85C35, directly equivalent to the Z16C35 ISCC, is a
CMOS superintegrated device with a flexible Bus Interface
Unit (BIU) connecting a built-in Direct Memory Access
(DMA) cell to the CMOS Serial Communications Control
(SCC) cell.

The ISCC is a dual-channel, multi-protocol data communi-
cations peripheral which easily interfaces to CPU’s with

either multiplexed or non-multiplexed address and data
buses. The advanced CMOS process offers lower power
consumption, higher performance, and superior noise
immunity. The programming flexibility of the internal regis-
ters allow the ISCC to be configured for a wide variety of
serial communications applications. The many on-chip
features such as, streamlined bus interface, four channel
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GENERAL DESCRIPTION (Continued)

DMA, baud rate generators, digital phase-locked loops,
and crystal oscillators dramatically reduce the need for
external logic. Additional features, including a 10 x 19 bit
status FIFO, are added to support high speed SDLC
transfers using on-chip DMA controllers (Figure 1).

The ISCC can address up to four gigabytes per DMA
channel by using the /UAS and /AS signals to strobe out
32-bit multiplexed addresses.

The ISCC handles asynchronous formats, synchronous
byte-oriented protocols such as IBM Bisync, and synchro-
nous bit-oriented protocols such as HDLC and IBM SDLC.
This versatile device supports virtually any serial data
transfer application (terminals, printers, diskette, tape
drives, efc.).

The device can generate and check CRC codes in any
synchronous mode and can be programmed to check
dataintegrity in various modes. The ISCC alsohastacilities
for modem controls in both channels. In applications
where these controls are not needed, the modem controls
can be used for general-purpose /0.

nel, respectively. The cycle time for each DMA transfer is
400 ns for the 10 MHz version. There is no idle cycle
between DMA transfers.

The DMA cell adopts a simple fly-by mode DMA transfer,
allowing easy programming of the DMA cell and yet
providing a powerful and efficient DMA access. The cell
does not support memory-to-memory transfer.

Priorities between the four DMA channels are program-
mable to custom-fit user applications. Arbitration of Bus
priority control signals between the ISCC DMA and other
system DMA's should be handlied outside the ISCC.

The BIU has a universal interface to most system/CPU bus
structures and timing. The first write to the I1SCC after a
hardware reset will confirm the bus interface type being
implemented.

Notes:
All Signals with a preceding front slash, *f", are active Low, 8.9.,
B//W (WORD is active Low); /B/W (BYTE is active Low, only).

Power connections follow conventional descriptions below:

The standard Zilog interrupt daisy chain is supported for Connectlon Circuit Device
interrupt hierachy control. Internally, the SCC cell has
higher interrupt priority than the DMA cell. Power Ve Voo
Ground GND Vs
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Figure 2. Pin Assignments

PIN DESCRIPTION

The following section describes the Z16C35 pin functions.
Figure 2 details the respective pin functions and pin
assignments. All references to DMA are internal.

ICTSA, /CTSB Clear To Send(inputs, active Low). If these
pinsare programmed as Auto Enables, a Lowonthe inputs
enables the respective transmitters. If not programmed as
Auto Enables, they may be used as general-purpose
inputs. Both inputs are Schmitt-trigger buffered to accom-
modate slow rise-time inputs. The SCC cell detects pulses
on these inputs and can interrupt the CPU on both logic
level transitions.

/DCDA, /DCDB Data Carrier Detect (inputs, active Low).
These pins function as receiver enables if they are pro-
grammed for Auto Enables; otherwise they are used as
general-purpose input pins. Both pins are Schmitt-trigger
buffered to accommodate slow rise time signals. The SCC
cell detects pulses on these pins and caninterruptthe CPU
on both logic level transitions.

/DTRA,/DTRB Data Terminal Ready(outputs, active Low).
These outputs follow the state programmed into the DTR
bit.

IEl Interrupt Enable in(input, active High). IEl is used with
IEO 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 an interrupt under
service or is requesting an interrupt. The SCC cell has a
higher interrupt priority than the DMA cell.

IEO Interrupt Enable Out (cutput, active High). IEO is High
only if IEl is High and the CPU is not servicing the ISCC
{SCC or DMA) interrupt, or the ISCC is not requesting an
interrupt (Interrupt Acknowledge cycle only). IEO is con-
nected to the next lower priority device's [El input and thus
inhibits interrupts from lower priority devices.

AINT Interrupt(output, active Low). This signal is activated
when the SCC or DMA requests aninterrupt. Note that /INT
is pulled high and is not an open-drain output. This signal
tristates at reset.
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PIN DESCRIPTION (Continued)

/INTACK Interrupt Acknowledge (input, active Low). This
is a strobe which indicates that an interrupt acknowledge
cycle is in progress. During this cycle, the SCC and DMA
interrupt daisy chain is resolved. The device is capable of
returning an interrupt vector that may be encoded with the
type of interrupt pending during this acknowledge cycle
when RD or DS become high. INTACK may be pro-
grammed to accept a status acknowledge, a single pulse
acknowledge, or a double pulse acknowledge. This is
programmed in the Bus Configuration Register (BCR). The
double pulse acknowledge is compatible with 8 x 86 family
Microprocessors.

PCLK Clock(input). Thisis the master SCC and DMA clock
used to synchronize internal signals. PCLK is a TTL level
signal. PCLK is notrequired to have any phase relationship
with the master system clock.

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

/RTxCA, /RTxCB Receive/Transmit Clocks (inputs, active
Low). These pins can be programmed to several 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 SYNC pins as a crystal oscillator. The receive
clock may be 1, 16, 32, or 64 times the data rate in
asynchronous modes.

/RTSA, /RTSB Request To Send (outputs, active Low).
When the Request To Send (RTS) bit in Write Register 5 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. In Synchronous
mode or in Asynchronous mode with Auto Enable off, the
RTS pin strictly follows the state of the RTS bit. Both pins
can be used as general-purpose outputs.

ISYNCA, /SYNCB Synchronization (inputs or outputs,
active Low). These pins can act either as inputs, outputs,
or part of the crystal oscillator circuit. In the Asynchronous
Receive 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 Synchro-
nous/Hunt status bits in Read Register 0 but have no other
function.

In External Synchronization mode with the crystal oscillator
not selected, these lines also act as inputs. In this mode,
SYNC must be driven Low to receive clock cycles after the
last bit in the synchronous character is received. Charac-
ter assembly begins on the rising edge of the receive clock
immediately preceding the activation of SYNC.

in the Internal Synchronization mode (Monosync and
Bisync) with the crystal oscillator not selected, these pins
act as outputs and are active only during the part of the
receive clock cycle in which synchronous condition is not
latched. These outputs are active each time a synchroni-
zation patternis recognized (regardless of character bound-
aries). In SDLC mode, the pins act as outputs and are valid
on receipt of a flag.

TxDA, TxDB Transmit Data (outputs, active high). These
output signals transmit serial data at standard TTL levels.

/TRxCA, [TRxCB Transmit/Receive Clocks (inputs or out-
puts, active Low). These pins can be programmed 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.

ICE Chip Enable (input, active Low). This signal selects the
ISCC for a peripheral read or write operation. This signal is
not used when the ISCC is bus master.

AD15-AD0 Data bus (bidirectional, tri-state). These lines
carry data and commands to and from the ISCC.

/RD Read (bidirectional, active Low). When the ISCC is a
peripheral (i.e. bus slave), this signal indicates a read
operation and when the ISCC is selected, enables the
ISCC's bus drivers. As aninput, /RD indicates that the CPU
wants to read from the ISCC read registers. During the
Interrupt Acknowledge cycle, /RD gates the interrupt vec-
tor onto the bus if the ISCC is the highest priority device
requesting an interrupt. When the ISCC is the bus master,
this signalis usedtoread data. As an output, afterthe ISCC
has taken control of the system buses, /RD indicates a
DMA-controlled read from a memory or I/O port address.

/WR Write (bidirectional, active Low). When the ISCC is
selected, this signal indicates a write operation. As an
input, this indicates that the CPU wants to write control or
command bytes to the ISCC write registers. As an output,
after the ISCC has taken control of the system buses /WR
indicates a DMA-controlled write to a memory or |/O port
address.

/DS Data Strobe (bidirectional, active Low). A Low on this
signal indicates that the AD15-ADO0 bus is used for data
transfer. When the ISCC is not in control of the system bus
and the external system is transferring information to or
from the ISCC, /DS is a timing input used by the ISCC to
move data to or from the AD15-AD0 bus. Data is writteninto
the ISCC by the external system on the Low to High /DS
transition. Data is read from the ISCC by the external
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system while /DS is Low. There are no timing requirements
between /DS as an input and ISCC clock; this allows use
of the ISCC with a system bus which does not have a
bussed clock.

During a DMA operation when the ISCC is in control of the
system, DS is an output generated by the ISCC and used
by the system to move data to or from the AD15-ADO bus.
When the ISCC has bus control, it writes to the external
system by placing data on the AD15-ADO0 bus before the
High-to-Low DS transition and holds the data stable until
after the Low-to-High DS transition; while reading from the
external system, the Low-to-High transition of DS inputs
data from the AD15-ADO bus into the ISCC.

R//W Read/Write (bidirectional). Read polarity is High and
write polarity is Low. When the ISCC is bus master, R/W
indicates the data direction of the current bus transaction,
and is stable from when AS is High until the bus transaction
ends. When the ISCC s notin control of the system bus and
the external system is transferring information to or from
the ISCC, R/W is a status input used by the ISCC to
determine if data is entering or leaving on the AD15-ADO
bus during /DS time. In such a case, Read (High) indicates
that the system is requesting data from the ISCC and Write
(Low) indicates that the system is presenting data to the
ISCC. The only timing requirements for R/Was aninputare
defined relative to DS. When the ISCC is in control of the
system bus, R//Wis an output generated by the ISCC, with
Read indicating that data is being requested from the
addressed location or device, and Write indicating that
data is being presented to the addressed location or
device.

MUAS Upper Address Strobe (Output, active Low). This
signal is used if the address is more than 16-bit. The upper
address, A31-A16, can be latched externally by the rising
edge of this signal. /[UAS is active first before AS becomes
active. This signat and AS are used by the DMA cell.

IAS Lower Address Strobe (Bidirectional, active Low).
When the ISCC is bus master, this signal when an output,
is used as a lower address strobe for AD15-ADOC. It is used
in conjunction with UAS since the address is 32-bits. This
signal and /UAS are used by the DMA cell when it is bus
master. When ISCC is not bus master, this signal is used
in the multiplexed bus modes to latch the address on the
AD lines. The /AS signal is not used in the non-multiplexed
bus modes and should be tied to Vcc in these cases.

MWAIT//RDY Wait/Ready (bidirectional, active Low). it may
be programmed to function either as a Wait signal or
Ready signal during the BCR write. When the BCR is
written to Channel A (A1/A//B High during the BCR write),
this signal functions as a WAIT and thus supports the
READY function of 8 x 86 microprocessors family. When

the BCR writes to Channel B (A1/A//B Low), this signal
functions as a READY and supports the DTACK function of
the 680 x O microprocessor family.

This signal is an output when the ISCC in not bus master.
In this case, the Wait/RDY signa! indicates when the data
is available during a read cycle; when the device is ready
to receive data during a write cycle; and when a valid
vector is available during an interrupt acknowledge cycle.

When the ISCC is the bus master (the DMA cell has taken
control of the bus), the Wait//RDY signal functions as a
WAIT or READY input. Slow memories and peripheral
devices can assert WAIT to extend /DS during bus trans-
fers. Similarly, memories and peripherals use READY to
indicate that its output is valid or that it is ready to latch
input data.

/BUSACK Bus Acknowledge (input, active Low). Signals
the bus has been released to the DMA. If the /BUSACK is
inactive before the DMA transfer is completed, the current
DMA transfer is aborted. This signal tri-states at reset.

/BUSREQ Bus Request(output, active Low). This signalis
used by the DMA to obtain the bus from the CPU.

AQ/SCC//DMA DMA Channel/SCC Select/DMA Select (bi-
directional). When this pin is used as input, a high selects
the SCC celt and a low selects the DMA cell. When this pin
is used as output, the signal on this pin is used in conjunc-
tion with A1/A//B pin output to identify which DMA channel
is active. This information can be used by the user to
determine whether to issue a DMA abort command. A0/
SCC//DMA and A1/A//B output encoding is shown below:

A1/A//B A0/SCC//DMA DMA channel
1 1 RxA
1 0 TxA
0 1 RxB
0 0 TxB

A1/A/fB DMA Channel/Channel A/Channel B (bidirec-
tional). This signal, when used as input, selects the SCC
channelin which the read and write operation occurs. Note
that AQ/SCC//DMA pin must be held high to select this
feature. When this pin is used as an output, it is used in
conjunction with the AO/SCC//DMA pin output to identify
which DMA channel is active. During a DMA peripheral
access, the A1/A//B pin is ignored.

/RESET (input, active Low). This signal resets the device
to a known state. The first write to the ISCC after a reset
accesses the BCR to select additional bus options for the
device.
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FUNCTIONAL DESCRIPTION

The functional capabilities of the ISCC are described in
three blocks: the SCC cell, the DMA cell, and the Bus
Interface Unit (BIU). Each of the blocks are described
independently in the following sections with the ISCC

architecture shown in Figure 3. Please refer to the ISCC
Technical Manual for a detailed description of the func-
tions outlined here.

Baud Rate
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Figure 3. Block Diagram of ISCC Architecture

SCC Cell Data Communications Capabillities. The ISCC
provides twoindependent full-duplex programmable chan-
nels for use in any common asynchronous or synchronous
data communications protocol. The ISCC is built from
Zilog's industry standard SCC core and is compatible with
designs using Zilog's SCC to receive and transmit data
(Figure 4).

Asynchronous Modes. Send and Receive can be ac-
complished independently on each channel 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 receiver break-detection logic interrupts the
CPU both at the start and at the end of a received break.
Reception is protected from spikes by a transient spike-
rejection mechanism that checks the signal one-half a bit
time after a Low level is detected on the receive data input
(RxDA or RxDB in Figure 2). If the Low does not persist
(e.g.. a transient), the character assembly process does
not start.

Framing errors and overrun errors are detected and buff-
ered together with the partial character on which they

occur. Vectored interrupts allow fast servicing or error
conditions using dedicated routines. Furthermore, a built-
in checking process avoids the interpretation of a framing
error as a new start bit: a framing error resuits in the
addition of one-half a bit time to the point at which the
search for the next start bit begins.

The ISCC 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 handie
data at a rate supplied to the receive and transmit clock
inputs. In Asynchronous modes, the SYNC pin may be
programmed as an input used for functions such as
monitoring a ring indicator.

Synchronous Modes. The ISCC supports both byte-
oriented and bit-oriented synchronous communication.
Synchronous byte-oriented protocols can be handled in
several modes, allowing character synchronization with a
6-bit or B-bit synchronous character (Monosync), and 12-
bit synchronization pattern (Bisync), or with an external
synchronous signal. Leading sync characters can be
removed without interrupting the CPU.
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FUNCTIONAL DESCRIPTION (Continued)

Five or 7-bit synchronous characters are detected with 8-
or 16-bit patterns in the ISCC by overlapping the larger

5 Bits

—~r—

pattern across multiple incoming synchronous characters
as shown in Figure 5.

| lsync|swnc| | sync | oata | oata | oata | oara |

—

\\ _/
Y

18

Figure 5. Detecting 5- or 7-Bit Synchronous Characters

CRC checking for Synchronous byte oriented modes is
delayed by one character time so that the CPU may
disable CRC checking on specific characters. This per-
mits the implementation of protocols such as IBM Bisync.

BothCRC-168x86 + X15+ X2 +1)andCCITT8x86 + X12
+ X5 +1) error checking polynomials are supported. Either
polynomial may be selected in all Synchronous modes.
Users may preset the CRC generator and checkertoall 1's
or all 0's. The ISCC also provides a feature that automati-
cally transmits CRC data when no other data is available
for transmission. This allows for high speed transmissions
under DMA control, with no need for CPU intervention at
the end of a message. When there is no data or CRC to
send in Synchronous modes, the transmitter inserts 6-, 8,
or 16-bit synchronous characters, regardless of the pro-
grammed character length.

The ISCC supports Synchronous bit-oriented protocols,
such as SDLC and HDLC, by performing automatic flag
sending, zero insertion, and CRC generation. A special
command is used to abort a frame in transmission. At the
end of a message, the ISCC automatically transmits the
CRC and trailing flag when the transmitter underruns. The
transmitter may also be programmed to send an idle line
consisting of continuous flag characters or a steady mark-
ing condition.

If a transmit underrun occurs in the middle of a message,
an external/status interrupt warns the CPU of this status
change sothat an abortmay be issued. The ISCC may also
be programmed to send an abort itself in case of an
underrun, relieving the CPU of this task. One to eight bits
per character can be sent, allowing reception of a mes-
sage with no prior information about the character struc-
ture in the information field of a frame.

The receiver automatically acquires synchronization on
the leading flag of a frame in SDLC or HDLC and provides
a synchronization signal on the SYNC pin (an interrupt can
also be programmed). The receiver can be programmed
to search for frames addressed by a single byte (or four
bits within a byte) of a user-selected address or to a global
broadcast address. In this mode, frames not matching
either the user-selected or broadcast address are ig-
nored. The number of address bytes can be extended
under software control. For receiving data, an interrupt on
the first received character, or an interrupt on every char-
acter, or on special condition only {(end-of-frame) can be
selected. The receiver automatically deletes all Q's in-
serted by the transmitter during character assembly. CRC
is also calculated and is automatically checked to validate
frame transmission. At the end of transmission, the status
of a received frame is available in the status registers. In
SDLC mode, the ISCC must be programmed to use the
SDLC CRC polynomial, but the generator and checker
may be preset to all 1's or all O's. The CRC is inverted
before transmission and the receiver checks against the
bit pattern 0001110100001111.

NRZ, NRZ| or FM coding may be used in any txmode. The
parity options available in Asynchronous modes are avail-
able in Synchronous modes.

SDLC Loop Mode. The ISCC supports SDLC Loop mode
in addition to normai SDLC. In an SDLC Loop, there is a
primary controller station that manages the message traf-
fic flow on the loop and any number of secondary stations.
In SDLC Loop mode, the ISCC performs the functions of a
secondary station while an ISCC operating in regular
SDLC mode acts as a controller (Figure 6).
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Controller
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Figure 6. An SDLC Loop

A secondary stationin an SDLC Loop is always listening to
the messages being sent around the loop and, in fact,
passes these messages to the rest of the loop by retrans-
mitting them with a one-bit-time delay. The secondary
station places its own message on the loop only at specific
times. The controller signals that secondary stations can
transmit messages by sending a special character, called
an EOP (End Of Pall), around the loop. The EOP character
is the bit pattern 11111110. Because of zero insertion
during messages, this bit pattern is unique and easily
recognized.

When a secondary station has a message to transmit and
recognizes an EOP on the line, it changes the last binary
1 of the EOP to a 0 before transmission. This has the effect
of turning the EOP into a flag sequence. The secondary
station now placesits message on the loop and terminates
the message with an EOP. Any secondary stations further
down the loop with messages to transmit appends their
messages to the message of the first secondary station by
the same process. Any secondary stations without mes-
sages to send merely echo the incoming message and are
prohibited from placing messages on the loop (except
upon recognizing an EOP.)

SDLC Loop mode is a programmable option in the ISCC.
NRZ, NRZI, and FM coding may all be used in SDLC Loop
mode.

SDLC FIFO. The ISCC's ability to receive high speed
back-to-back SDLC frames is maximized by a 10-bit deep
by 19-bit wide status FIFO. When enabled (through WR15,
bit D2), it provides the DMA the ability to continue to
transfer data into memory so that the CPU can examine the
message later. For each SDLC frame, a 14-bit byte count

and 5 status/error bits are stored. The byte count and
status bits are accessed through Read Registers 6 and 7.
Read Registers are only accessible when the SDLC FIFO
is enabled. The 10 x 19 status FIFO is separate from the 3
byte receive data FiFO.

Notes on the SDLC FIFO. When using the SDLC FIFO
enhancement in channel B, it is necessary to enable the
enhancement in channel A. There is no special require-
ment to enable the enhancement in channel A only , or to
use it in both channels. Designs using only one channel
should, therefore, use channel A.

When an SDLC frame is received with an abort condition,
the byte counter in the FIFO enhancement is not reset.
Therefore, after the abort is received, a dummy frame
consisting of a flag should be sent by the transmitter. This
resets the byte counter for the next frame. The aborted
frame has a byte count whichincludes the byte count of the
next dummy frame.

Baud Rate Generator. Each channelin the ISCC contains
a programmable baud rate generator. Each generator
consists of two 8-hit time constant registers that forma 16-
bit time constant, a 16-bit down counter, and a flip-flop on
the output producing a square wave. On start-up, the flip-
flop on the output is setin a 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 0O, the value in the time
constant register is loaded into the counter, and the
process is repeated. The time constant may be changed
atany 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 sec-
tion).

If the receive clock or transmit clock is not programmed to

_come from the TRxC pin, the output of the baud rate

generator may be echoed out via the TRxC pin.

The following formula relates the time constant to the baud
rate where PCLK or RTxC is the baud rate generator input
frequency in Hertz. The clock mode is 1, 16, 32, or 64, as
selected in Write Register 4, bits D6 and D7. Synchronous
operation modes should select 1 and Asynchronous should
select 16, 32 or 64.

PCLK or RTxC Frequency
Time Constant = -2
2(Baud Rate)(Clock Mode)
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FUNCTIONAL DESCRIPTION (Continued)

Digital Phase-Locked Loop. The ISCC contains a Digital
Phase-Locked Loop (DPLL) to recover clock information
from a data stream with NRZ! or FM encoding. The DPLL
is driven by a clock that is nominally 32 (NRZ1) 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 is then used as the ISCC receive clock, the transmit
clock, or both.

For NRZI encoding, the DPLL counts the 32x clock to
create nominal bit times. As the 32x clock is counted, the
DPLL is searching the incoming data stream for edges
(either 110 0, or 0to 1). Whenever an edge is detected, the
DPLL makes a count adjustment (during the next counting
cycle), producing a terminal count closer to the center of
the bit cell.

For FM encoding, the DPLL still counts from O to 31, but
with a cycle corresponding to two bittimes, When the DPLL
is locked, the clock edges in the data 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 or the output of the baud rate

1 1 0

Data ———\

generator. The DPLL output may be programmed to be
echoed out of the ISCC via the TRxC pin (if this pin is not
being used as an input).

Data Encoding. The ISCC may be programmedto encode
and decode the serial data in four different ways (Figure 7).
InNRZ encoding, a 1is represented by a High level and a
0 is represented by a Low level. In NRZ| encoding, a 1 is
represented by no change in level and a O 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 1isrepresented by an additional transition at the center
of the bit cell and a O is represented by no additional
transition at the center of the bit cell. in FMO (bi-phase
space), a transition 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 methods, the ISCC can be used to decode
Manchester (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 0 to 1, the bitis a 0.
if the transition is 1t0 0, the bitisa 1.

- TN\

NR2)

A\ WA VAR WA

w \__/ T\
v T\

Figure 7. Data Encoding Methods

Auto Echo and Local Loopback. The ISCC is capable of
automatically echaing everything it receives. This feature
is useful mainly in Asynchronous modes, but works in
Synchronous and SDLC modes as well. In Auto Echo
mode, TxD is RxD. Auto Echo mode can be used with NRZ|
or FM encoding with no additional delay because the data
streamis not decoded before retransmission. In Auto Echo

mode, the /CTS input is ignored as a transmitter enable
(although transitions on this input can still cause interrupts
if programmed to do so). In this mode, the transmitter is
actually bypassed and the programmer is responsible for
disabling transmitter interrupts and /WAIT/REQUEST on
transmit.
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The ISCC is also capable of local loopback. In this mode
TxDis RxD is just like Auto Echo mode. However, in Local
Loopback mode the internal transmit data is tied to the
internal 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. However, transi-
tions on these inputs can still cause interrupts. Local
Loopbackworks in Asynchronous, Synchronous and SDLC
modes with NRZ, NRZI or FM coding of the data stream.

DMA Core. The ISCC contains four independent fly-by
mode DMA channels. Each of the ISCC's transmit and

receive channels has a DMA channel dedicated to it to
move data to-and-from memory. The DMA channels are
dedicated to the transmit and receive FIFQ's, and there-
fore, can not be used for device initialization. Each DMA
has a 32-bit address and a 16-bit byte counter. The DMA
address may be incremented or decremented providing
flexibility in doing block transfers.

See the 1/O interface Capabilities Section for more details
on the DMA features.

BUS INTERFACE UNIT (BIU) DESCRIPTION

The ISCC contains a flexible bus interface that is compat-
ible with a variety of microprocessors and microcontrollers.
The device is designed to work with 8- or 16-bit bus
systems and may be used with address/data multiplexed
busses or non-multiplexed busses. The multiplexed busis
selected for the ISCC if there is an Address Strobe prior to
or during the transaction which writes the BCR. If no
Address Strobe is present prior to or during the transaction
which writes the BCR, a non-multiplexed bus is selected.

When the ISCC is initialized for non-multiplexed operation,
register addressing for the ISCC cell is (with the exception
of WR0 and RR0), accomplished as foliows. Programming
the write registers requires two write operations and read-
ing the read registers requires both a write and a read
operation. The first write is to WR0 which contains four bits
that point to the selected register (note point high com-
mand). The second write is the actual control word for the
selected register. If the second operation is a read, the
selected register is accessed. When in the non-multi-
plexed mode, all of the registers in the SCC cell of the
ISCC, including the data registers, are accessed in this
fashion. The pointer register is automatically cleared after
the second read or write operation so that WRO0 (or RRO) is
addressed again. Note that when the DMA is not used to
address the data, the data registers must be accessed by
pointing to Register 8. Thisis in contrastto the Z8530 which
allows direct addressing of the data registers through the
C/D pin.

When the ISCC is initialized for non-multiplexed operation,
register addressing for the DMA cell (with the exception of
CSAR) is accomplished as follows and is completely
independent of the SCC cell register addressing. Pro-
gramming the write registers requires two write operations
and reading the read registers requires both a write and a
read operation. The first write is to the Command Status

Address Register (CSAR) which contains five bits that
point to the selected register (CSAR bits 4 - 0). The second
write is the actual controt word for the selected register. If
the second operation is a read, the selected register is
accessed. When in the non-multiplexed mode, all of the
registers in the DMA cell of the ISCC may be accessed in
this fashion. The pointer bits are automatically cleared
after the second read or write operation so that CSAR is
addressed again.

When the ISCC is initialized for multiplexed bus operation,
all registers in the SCC cell are directly addressable with
the register address occupying ADS through AD1, or AD4
through ADO (Shift Left / Shift Right modes). Two additional
pins, AO/SCC//DMA and A1/A//B control the channel A/B
register selection and the SCC channel /DMA selection.
Refer tothe AO/SCC//DMA and A1/A//B pin descriptions for
the encoding of these signals.

The Shift Left/Shift Right modes for the address decoding
for the internal registers (multiplexed bus) are separately
programmable for the SCC cell and for the DMA cell. For
the SCC cell the programming and operation is identical to
that in the SCC; programming is accomplished through
Write Register O (WR0), bits 1 and 0 (Figure 9).

The programming of the Shift Left/Shift Right modes for the
DMA cellisaccomplishedinthe BCR, bit0. Inthis case, the
shiftfunctionis similar to that for the SCC cell; with Shift left,
the internal register addresses are decoded from bits AD5
through AD1 and with Shift Right, the internal register
addresses are decoded from bits AD4 through ADO.

When the multiplexed bus mode is selected, Write Regis-
ter O (WRO) takes on the form of WRO in the Z8030 (Figure
9).
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FUNCTIONAL DESCRIPTION (Continued)

All data transfers to and from the ISCC are done in bytes
even though the data can, at special times, occupy the
lower or upper byte of the 16-bit bus. When accessed as
aperipheral device (i.e., when the ISCC is nota bus master
performing DMA transfers), all bus transactions are on the
lower 8 bits of the bus with the following exception:

When the ISCC registers are read, the byte data is present
on both the lower 8 bits of the bus and the upper 8 bits of
the bus. Data is accepted only on the lower 8 bits of the bus
except in certain DMA transfers.

During DMA transfers, data may be transferred to or from
the ISCC on the upper 8 bits of the bus for odd or even byte
transfers. During DMA transfers to memory from the ISCC,
byte data only is transferred and the data appears on both
the lower 8 bits and is replicated on the upper 8 bits of the
bus.

During DMA transfers to the ISCC from memory, byte data
only is transferred and normally data is accepted only on
the lower 8 bits of the bus. However, the byte swapping
feature may be used to elect on which byte of the bus the
dataisaccepted. The byte swapping feature is enabled by
programming the Byte Swap Enable bit to a 1 in the BCR.
The odd/even byte transfer selection is made by program-
ming the Byte Swap Select bit in the BCR. If Byte Swap
Selectis a 1, then even address bytes (transfers where the
DMA address has AC equal Q) are transferred on the lower
8 bits of the bus and odd address bytes (transfers where
the DMA address has AQ equal 1) are transferred on the
upper 8 bits of the bus. If Byte Swap Selectis a0, then even
address bytes (transfers where the DMA address has AQ
equal 0) are transtferred on the upper 8 bits of the bus and
odd address bytes (transfers where the DMA address has
AO equal 1) are transferred on the lower 8 bits of the bus.

/0 INTERFACE CAPABILITIES

The ISCC offers the choice of Polling, Interrupt (vectored
or non-vectored), and DMA Transfer modes to transfer
data, status, and control information to and from the CPU.

Polling. In this mode all interrupts and the DMA's are
disabled. Three status registers in the SCC are automati-
cally updated whenever any function is performed. For
example, end-of-frame in SDLC mode sets a bit in one of
these status registers. With polling, the CPU must periodi-
cally read a status register until the register contents
indicate the need for some CPU action to be taken. Only
one register in the SCC needs to be read; depending on
the contents of the register, the CPU either reads data,
writes data, or satisfies an error condition. Two bits in the
register indicate the need for data transfer. An alternative
is to poll the Interrupt Pending register to determine the
source of an interrupt. The status for both SCC channels
resides in one register.

Interrupts. When the ISCC responds to an Interrupt Ac-
knowledge signal (INTACK) from the CPU, an interrupt
vector is placed on the data bus. Both the SCC and the
DMA contain vector registers. Depending on the source of
interrupt, one of these vectors is returned. Either unmodi-
fied or modified by the interrupt status to indicate the exact
cause of the interrupt.

Each of the six sources in interrupts in the SCC (Transmit,
Receive, and External/Status interrupts in both channels)
and each DMA channel has three bits associated with the
interrupt source: Interrupt Pending (IP), Interrupt Under
Service (iUS), and Interrupt Enable (IE). If the IE bit is set

for any given source of interrupt, then that source can
request interrupts. The only exception to this rule is when
the associate Master Interrupt Enable (MIE) bit is reset,
then no interrupts are requested. Both the SCC and the
DMA have an associated MIE bit. The IE bitsinthe SCC are
write only, but the IE bits in the DMA are read write.

The ISCC provides for nesting of interrupt sources with an
interrupt daisy chain using the IEi, IEQ, and INTACK pins.
As a microprocessor peripheral, the ISCC may request an
interrupt only when no higher priority device is requesting
one, e.g., when |El is High. If the device in question
requests an interrupt, it enables the /INT signal. The CPU
then responds with /INTACK, and the interrupting device
places the vector on the data bus.

Inthe ISCC, the IP bit signals aneed for interrupt servicing.
When an IP bitis 1 and the [El input is High, the /INT signal
is activated, requesting an interrupt. inthe SCC, if the |E bit
is not set, then the IP for that source can never be set. The
IP bits in the DMA are set independent of the |E bit.

The IUS bits signal that an interrupt request is being
serviced. If an IUS is set, all interrupt sources of lower
priority in the ISCC and external to the ISCC are prevented
from requesting interrupts. The internal interrupt sources
are inhibited by the state of the internal daisy chain, while
lower priority devices are inhibited by the IEO output of the
ISCC being pulled Low and propagated to subsequent
peripherals. Internally, the SCC is higher priority than the
DMA. An IUS bit is set during an Interrupt Acknowledge
cycle if there are no higher priority devices requesting
interrupts.
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Within the SCC portion of the ISCC there are three types of
interrupts: Transmit, Receive, and External/Status. Each
interrupt type is enabled under program control with Chan-
nel A having higher priority than Channel B, and with
Recsive, Transmit, and External/Status interrupts priori-
tized in that order within each channel. When the Transmit
interrupt is enabled, the CPU is interrupted when the
transmit buffer becomes empty. This implies that the
transmitter had a data character written into it to make it
empty. When enabled, the receiver interrupts the CPU in
one of three ways:

1. Interrupt on First Receive Character or Special Re-
ceive Condition

2. Interrupton AllReceive Characters or Special Recsive
Condition

3. Interrupt on Special Condition Only

Interrupt on First Character or Special Condition, and
Interrupt on Special Condition Only, are typically used
when doing block transfers with the DMA. A Special
Receive Condition is one of the following: receiver overrun,
framing error in Asynchronous mode, end-of-frame in
SDLC mode and, optionally, a parity error. The Special
Receive Condition interrupt is different from an Ordinary
Receive Character Available interrupt only by the status
placed in the vector during the Interrupt Acknowledge
cycle. In Interrupt on First Receive Character, an interrupt
occurs from Special Receive Conditions any time after the
First Receive Character interrupt.

The main function of the External/Status interrupt is to
monitor the signal transitions of the /CTS, /DCD, and /
SYNC pins; however, an External/Status interrupt is also
caused by a Transmit Underrun condition, or a zero count
in the baud rate generator, or by the detection of a Break
(Asynchronous mode), Abort (SDLC mode) or EOP (SDLC
Loop mode) sequence in the data stream. The interrupt
caused by the Abort or EOP has a special feature allowing
the ISCC to interrupt when the Abort or EOP sequence is
detected or terminated. This feature facilitates the proper
termination of the current message, correct initialization of
the next message, and the accurate timing of the Abort
condition in external logic.

Each DMA in the ISCC has two sources of interrupt, which
share an IP bit and an 1US bit, but have independent
enables: Terminal Count and Abort. The Abort interrupt is

generated when an active DMA channel is forced to
terminate its transfers because /BUSACK is de-asserted
during a transfer. The Terminal Count interrupt is gener-
ated when the DMA transfer count reaches zero. The DMA
channels themselves are prioritized in a fixed order: Re-
ceive A, Transmit A, Receive B, and Transmit B.

DMA Transfer. In this mode, the on-chip DMA channels
transfer data directly to the transmit buffers or directly from
the receive buffers. No other transfers are possible (for
initialization, for example). The request signals from the
receivers and transmitters are hard-wired to the request
inputs of the DMA channels internally. Each DMA channel
provides a 32-bit address which is either incremented or
decremented with a 16-bit transfer length. Whenever a
DMA channe! receives a request from its associated
receiver or transmitter and the DMA channel is enabled,
the ISCC activates the /BUSREQ signal. Uponreceiptof an
active /BUSACK, the DMA channel transfers data between
memory and the SCC. This transfer continues until the
receiver or transmitter stops requesting a transfer, until the
terminal countis reached, or /BUSACK is deactivated. The
four DMA channels operate independently when the Re-
quest Per Channel option is selected; otherwise, all re-
quests pending at the time of bus acquisition will be
serviced before the bus is released. Each DMA channel is
independently enabled and disabled.

Bus Interface. The ISCC contains a flexible bus interface
that provides the resources necessary to interface the
ISCC to virtually any type of bus. The ISCC directly sup-
ports either an 8-bit or a 16-bit bus, although all transfers
to and from the device are limited to 8-bits at a time. The
control signals provided allow connection to either a mul-
tiplexed address/data type bus or to a separate address
and data type bus. While the ISCC is bus master, the upper
address, lower address, and data are multiplexed on
AD15-0. Interrupt Acknowledge is signaled through the /
INTACK signal, which may be programmed as either a
status input, a pulsed input, or a double-pulsed input. The
ISCC also contains a WAIT//RDY input for synchronizing
CPU or DMA and memory accesses. This pin may be
programmed to act as either a WAIT signal or a /READY
signal. The appropriate signal is provided by the ISCC
whenitis notbus master, and is sampled by the ISCC when
itis bus master. The ISCC requests the bus viaa /BUSREQ
signal and assumes bus mastership upon receipt of a /
BUSACK signal.
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CONTROL REGISTERS

The ISCC contains separate ragister sets for the SCC core
and the DMA core. Access to each set is controlled by the
AQ/SCC//DMA pin. When this pin is aninput, aHigh selects
the SCC core and a Low selects the DMA core. The first
write to the ISCC after reset is always to the Bus Configu-
ration Register (BCR), see Figure 8. If an /AS is present
before the BCR is written to, a multiplexsed bus is selected.
Ifno/AS is present before the BCR write, a non-multiplexed
bus is selected. The BCR cannot be changed without
resetting the ISCC.

|o7{oefos | osfoa] oz 01 | o0}

l— Shift Right/Left Address for DMA

Interrupt Acknowledge Type
Status Acknowledgs

Pulsed Acknowledge
Reserved

Double-Pulsad Acknowledge

P -X-]
00

Reserved
Byte Swap Select
Byte Swap Enable

Figure 8. Bus Configuration Register (BCR)

SCC Cell. The SCC core contains 13 write registers
(14 counting the transmit buffer) and ten read registers
(11 counting the receive buffer) in each channel. Two of the
write registers are shared (WR2 and WRS) and are ac-
cessed by both channels. WR2 contains the interrupt
vector for both channels, while WR9 contains the interrupt
control bits. Table 1 is a list of the SCC write registers and
Table 2is alist of the SCC read registers. Figures 9and 10
show the write and read register formats. Read Registers
6 and 7 are only accessible when the SDLC FIFO is
enabled. When the SDLC FIFO is not enabled, Read
Registers 6 and 7 are images of Read Registers 2 and 3,
respectively.

DMA Cell. The DMA cell contains 17 registers (counting
the BCR). All of the registers are write/read except the
BCR, CCAR and ICSR. The ISCC also has two status
registers, the DMA status register (DSR) and the Interrupt
Status Register (ISR}, which are addressed by reading the
CCAR and ICSR. The DMA also reserves two addresses
for future use and should not be addressed or should be
written with all zeros to prevent unexpected operation and
maintain compatibility with future products. Each DMA
channel has a 32-bit wide address register providing an
addressing range of 4 gigabytes. Each channel also has
a 16-bit count register for up to 64K byte data packet sizes
(Reference Figures 11-26 and Table 3).

Table 1. SCC Write Registers

BIt Description

WRO  Register Pointers, various initialization
commands

WR1  Transmit and Receive interrupt enables,
WAIT/DMA commands

WR2  interrupt Vector

WR3  Receive parameters and control modes

Transmit and Receive modes and parameters

WR5  Transmit parameters and control modes
WR6  Sync Character or SDLC address
WR?7  Sync Character or SDLC flag

Transmit buffer
Master Interrupt control and reset commands

Miscellaneous transmit and receive controt bits
Clock mode controls for receive and transmit
Lower byte of baud rate generator

Upper byte of baud rate generator

Miscellaneous control bits
External status interrupt enable control
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Write Register 0 (non-multiplexed bus mode) Write Register 1

for[osJos|o4[oafo2[o1 [ o] [o7]oe|os| o4 pafo2] o1 oo

0 0 0 Regster0 Ext Int Enable
0 0 1 Register! Tx Int Enable
0 1 0 Register2
0 1 1 Rggst::s Parlty Is Spacial Condltlon
1 0 0O Registerq
10 1 Register5 0 0 RxintDisable
1 0 Registers 0 1 Axint On First Character o Special Condition
11 1 Register? 1 0 IntOn All Rx Characters or Special Condition
0 0 O Register8 1 1 RxIntOn Special Condition Only
0 0 1 Register9
0 10 Register 10 WAIT/DMA Request On
0 1 1 Register1! * Receive//Transmit
1 0 0 Register12
1 0 1 Register13 WAIT/DMA Reguest Function
1 1 0 Register14
1 1 1 Regsteris WAIT/DMA Request Enable
0 0 0 NullCode
0 0 1 PointHigh Wrtte Register 2
0 1 0 Reset Ext/Status Interrupts
0 1 1 SendAbort(SDLC) Jo7]os|osfoa]os]o2] o1 [ o]
1 0 0 Enableinton Next Rx Character
1 0 1 Reset TxInt Panding |
1 1 0 ErrorReset Vo
1 1 1 ResetHighest IUS
V1
0 0 NullCode V2
0 1 Reset Rx CRC Checker va
1 0 Reset Tx CRC Generator Interrupt
1 1 Reset TxUnderrur/EOM Latch V4 Vector
V5
* With Point High Command v
V7
Write Register 0 (multiplexed bus mode)
forjos|os]|os]oafp2]o1] o0} Write Reglster 3
| | fo7oe]osos]oa]ozforfoof
0 0 NuliCode I
0 1 NullCode Rx Enable
1 0 Select Shift Left Mode h
1 1 Selact Shift Right Moaa]" Sync G Load Inhipit
0 Address Search Mode (SOLC)
Rx CAC Enable
0 0 0 NullCode Enter Hunt Mode
0 0 1 NullCode
0 1 0 ResetExyStatus Interrupts Auto Enables
0 1 1 SendAbon
1 0 0 Enable Inton Next Rx Character 0 0 Ax5 Bits/Character
1 0 1 ResetTxintPending 0 1 RAx7Bis/Character
1 1 0 ErrorReset 1 O Rx8Bits/Character
1 1 1 ResetHighest IUS 1 1 Rx8Bits/Character
0 O Null Code
0 1 Reset Rx CRC Checker
1 0 Reset Tx CRC Generator
1 1 Reset Tx Underrun/EOM Latch

* B Channel Only

Figure 9. Write Register Bit Functions
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Write Register 4 Write Register 5
7| o6 05 {04 f o3| p2] o1 [ o] [o7]oe]os[os]oa] o201 | oo]
| I_ Parity Enable | |— Tx CRC Enable
Parity EVEN//ODD ATS
/SDLC/CRC-18
0 0 SyncModes Enable
0 1 1 Stop BIVCharacter Tx Enable
1 0 11/2 Stop Bits/Character Send Break
1 1 2 Stop Bits/Character
0 O Tx35BIts(Or tessyCharacter
0 O 8-Bit Sync Character 0 1 Tx7Bha/Character
0 1 18-Bit Sync Character 1 0 Tx@Bits/Character
1 0 SDLC Mode (01111110 Fiag) 1 1 Tx8 Bits/Character
1 1 External Sync Mode
OTR
0 0 X1 Clock Mode
0 t X18 Clock Mode
1 0 X32Clock Mode
11 Xe4 Clock Mode
Write Register 6
|07 ] os o5 | 04| 3] o2 o1 [ o0 ]
Sync7 Sync8 Syncs Syncd  Sync3  Sync2 Syncl  Sync0  Monosync, 8 Bits
Sync1  Syncd0 Syncs Syncd Sync3 Sync2  Synct Syncd  Monosync, 6 Bits
Sync7 Syncé Syncs Sync4  Sync3  Sync2 Synct  SyncO  Bisync, 16 Bits
Sync3 Sync2 Syncl  SyncO 1 1 1 1 Bisync, 12 Blts
ADR?7 ADR8 ADRS ADR4 ADR3 ADR2 ADRY ADRO SDLC
ADR? ADRE8 ADR5 ADR4 3 X X X SDLC (Address Range)
Write Register 7

|o7]oefos| o4 oafoz]o1foo

Trib]]

Sync? Sync8 Syncs5 Sync4d  Sync3 Sync2 Sync1 Monosync, 8 Bits
Sync6  Sync4 Sync3 Sync2  Synct Synco x Monosync, 6 Bits
Sync15 Sync14 Sync13 Synci2 Syncil Synci0 Synco Syncs Bisync, 18 Bits
Sync11 Synct0 Sync® SyncB  Sync? Sync8 Sync5 Sync4  Bisync, 12 Bits

[ 1 1 1 1 1 1 0 SpLC

Figure 9. Write Register Bit Functions (Continued)
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Write Register 8 Write Register 12
|07 o8| os|psfoa 2ot ]oo] |o7 | e os | o4 fos{p2| o1 | o]
l—— VIS I— TCO ™\
NV TC1
DLe TC2
MIE TC3 L Lower Byte of
Status High//Status Low TC4 Time Constant
0 TC5
TC8
g (1) gg::\%:‘Reset B TC7 J
1 0 Channel Reset A
1 1 Force Hardware Reset
Write Reglster 13
Write Register 10 ID7IDS|DSID4]DB|02ID1lDOI
[o7|os] os| o4 foa 2] o1 [ o] s N

=

|—— 6 BIV/B Bt S TC8
l
e TC10
Loop Mode To11
Abort//Flag On Underrun Upper Byte of
TC12 Time Constant
Mari//Flag idle

TC13
TC14

NRZ TC15 J
NRZI

FM1 (Transition = 1}

FMO (Transition = 0)

Go Active On Poll

a0
-0 = O

Write Repister 14

[o7 06| s[04 p3[o2] 1] oo]
Write Register 11 | |—— BR Generator Enable
ID7IDG|DSID4I03102|D1|DOI BR Generator Source

CRC Presst /O

I | /OTR/Request Function
0 /TRXC Out = Xtal Output Auto Echo

0 1 /TRxC Out = Transmit Clock | Loopback

1 0 /TRxC Out= BR Generator Output Local Loopbac

1 1 /TRxC Out = DPLL Output

G 0 O Nuil Command
/TRXC O/ 0 O 1 EnterSearch Mode
0 1 0 ResetMissing Clock
0 0 Transmit Clock = /RTxC Pin 0 ¥ 1 Disable DPLL
0 1t Transmit Clock = /TRXC Pin 1 0 0 SetSource=BR Generator
1 0 Transmit Clock = BR Generator Qutput 1 0 1 SetSource=/ATxC
1 1 Transmit Clock = DPLL Output 1 1 0 SetFMMods
1 1 1 SetNRZIMode

Receiva Ciock = /RTxC Pin

Aecelve Clock = /TRxC Pin

Receive Clock = BA Generator Output
Recelve Clock = DPLL Output

“ w00
“o=0

/RTxC Xtal//No Xtal

Figure 9. Write Register Bit Functions (Continued)
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CONTROL REGISTERS (Continued)

Write Register 15

DOEERREE

l—- Zero Count IE

SDLC FIFO Enabie
DCD IE

Sync/Hunl IE
CTSIE

Tx Underrun/EOM IE
Break/Abort |E

(=1

Figure 9. Write Register Bit Functions (Continued)

Table 2. SCC Read Registers

Bit Description

RRO Transmit and Receive buffer status and external status
RR1 Special Receive Condition status

RR2 Modified interrupt vector (Channel B only), Unmodified interrupt vector (Channe! A only)
RR3 Interrupt pending bits (Channel A only)

RR6 SDLC FIFO byte counter lower byte (only when enabled)
RR7 SDLC FIFO byte count and status (only when enabled)
RR8 Receive buffer

RR10 Miscellaneous status bits

RR12 Lower byte of baud rate generator time constant

RR13 Upper byte of baud rate generator time constant

RR15 External Status interrupt information
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Read Reglster 0
Jo7}oe] s 04 2] 02| o1 |o0]

Rx Character Availabl

=

Zero Count

Tx Butfer Empty
DCcD

Sync/Hunt

CTS

Tx Underrun/EOM

Read Register 1
|D7|oe|Ds|D4]oalDe|D1|Do|

=

Read Register 2

{o7 [ osfos | o4 fos| o2 {o1 o]

FFFE

$§5s88=s58

=

* Modified In B Channel

ort

All Sent

Resldue Code 2
Rasidue Code 1
Residue Code 0
Parity Error

Rx Overrun Error
CRC/Framing Error
End of Frame (SDLC)

Interrupt
Vector *

Read Register 3
[o7]os|os[os]03]02] 01|00}

L=

* Always 0 in B Channel

-

Read Reglster 6 *

[o7] o6 os|o4]p3fo2] D1 oo]

rﬁ

Channel B Ext/Status IP
Channel B Tx IP
Channel B Rx IP
Channel A Ext/Status IP
Channel A Tx IP
Channei A Rx IP

0

0

* Can only be accessed if the SDLC FIFO enhancement

is enabled (WR15 bit D2 set 10 1)

SDLC FIFO Status and Byte Count (LSB)

Read Ragister 7 *

Imlos[os]mloﬂmlm@l

BC8
BC9
BC10
BC11
BC12
BC13

FDA: FIFO Avallabie Status
1 = Status Reads from FIFO

FOS: FIFO Overfiow Status
1 = FIFO Overflowed
0 = Normal

* can only be accessed If the SDLC FIFO enhancement

is enabled (WR15 bit D2 set to 1}

SDLC FIFO Status and Byte Count (MSB)

Figure 10. Read Register Bit Functions
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Read Register 10 Read Ragister 13

|07 | e os | pe ] 03| p2fo1 | oo] |07 ps]os| o4 ] 03[ 2] 01 | oo]

) I |— tcs )
On Loop TC9
1] TC10
0 TC11

=

Upper Byte
Loop Sending TC12 ot Time Constant
0 TC13
Two Clocks Missing TC14
One Clock Missing TC15 J
Read Register 12 Read Register 15
|07} oefos] o403 p2] o1 ]oo] |07 s]0s[ps] 03] b2 01|00}
‘ ' I— TC0 ) | I— 0
TCt Zero Count IE
TC2 0
TC3 Lower Byte DCD IE
TC4 of Time Constant Sync/Hunt IE
TCS CTSIE
TC8 Tx UnderrunVEOM E
TCT Y bort |E

Figure 10. Read Register Bit Functions (Continued)
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Table 3. DMA Cell Register Description

Address Name Description

XXXXX BCR Bus Configuration Register

00000 CCAR Channel Command/Address Register (WRITE)

00000 DSR DMA Status Register (READ)

00001 ICR Interrupt Control Register

00010 IVR Interrupt Vector Register 7
00011 ICSR Interrupt Command Register (WRITE)

00011 ISR Interrupt Status Register (READ)

00100 DER DMA Enable/Disable Register

00101 DCR DMA Control Register

00110 Reserved Address

00111 Reserved Address

01000-01001 RDCRA Receive DMA Count Register Channel A (Low-high byte)
01010-01011 TDCRA Transmit DMA Count Register Channe! A

01100-01101 RDCRB Receive DMA Count Register Channel B

01110-01111 TDCRB Transmit DMA Count Register Channel B

10000-10011 RDARA Receive DMA Address Register Channel A

10100-10111 TDARA Transmit DMA Address Register Channel A
11000-11011 RDARB Receive DMA Address Register Channel B

11100-11111 TDARB Transmit DMA Address Register Channel B
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CONTROL REGISTERS (Continued)

Address: 00000 (Write) Address: 00010

Flel=>[=[=]5] EEEEEREE

I— Address 0 I— vo
Address 1 Vi
Address 2 w2 *
Address 3 3
Address 4 V4
DMA Commands 3
0 6 0 NullCommand e
0 0 1 Reserved
0 1 0 Resat Highest IUS vz
0 1 1 DMA Reset
1t 0 0 Enable TxBDOMA »
1 0 1 Enable AxBDMA Potentially modified by interrupt condition
1 1 0 Enable TxADMA
1 1 1 Enable Ax ADMA

Figure 14. Interrupt Vector Register

Figure 11. Channel Command/Address Register
Address: 00011 (Write)

Address: 00000 (Read) I o l be I DS Ii‘ l 03 I 02 m Do ]

[o7osJos o+ Jes]oe [ [o0] L caroom

| Select Rx B DMA
Tx B DMA Abort Select Tx A DMA
Rx B8 DMA Abort Select Rx A DMA
Tx A DMA Abort Reserved
Rx A DMA Abort DMA Interrupt Commands
Tx B8 DMA Terminal Count 0 0 0 Null Command
0 0 1 ResetiP
Rx B DMA Terminat Count 0 1 0 ResetlUS
Tx A DMA Termina Count 0 1 1 ResetlPandIUS
1 0 0 Reserved
Ax A DMA Terminal Count 1 0 1 SetlP
1 1 0 Setlus
1 1 1 SettPandlUS

Figure 12. DMA Status Register
Figure 15. Interrupt Command/Register

Address: 00001 Address: 00011 (Read)

=] EEEORRER

I—— Tx B DMA Interrupt Enable I— Tx B DMA IP
Rx B DMA Interrupt Enable Rx B DMA P
Tx A OMA Interrupt Enable Tx A DMA IP
Rx A DMA Interrupt Enable Rx A DMA IP
VIS Tx8 DMAIUS
NV Rx B DMA IUS
DLC Tx A DMAIUS
MIE Rx A OMA IUS
Figure 13. Interrupt Control Register Figure 16. Interrupt Status Register
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Address: 00100
{o7]oe[os|o4]oafo2|01]|o0]

I— Tx B DMA Abort Enable
RAx B DMA Abort Enable
Tx A DMA Abort Enable
Rx A DMA Abort Enable
Tx B DMA Enable

Rx B DMA Enable
Tx A DMA Enable
Rx A DMA Enabie

Figure 17. DMA Enable Register

Address: 01000 (Low Byte)
01001 (High Byte)

|07 os ] os] o4 | o3[ o2 | o1 ] 0o

I— Rx A Cnt0
Rx A Cnt1
Rx A Cnt2
Ax A Cnt3
Rx A Cnt4

Rx A Cnt5
Ax A Cnt6
Rx A Cnt7

A)LSB

Address: 00101
|o7|oe{os]os]oa 2] 1|00}
I— Tx B DMA Address Inc/Dec

Rx B DMA Address Inc//Dec
Tx A DMA Address Inc//Dec
Rx A DMA Address Inc//Dec

OMA Priority
0 0 RxATxA/RxB/TxB
0 1 RxB/TxB/RxATxA
1 0 RxARxB/TxATxB
1 1 RxB/RxATxBTxA
Resarved
Bus Request per Channel

Figure 18. DMA Control Register

Address: 01000 (Low Byte)
01001 (High Byte)

|o7{oe]os]04]os 2|01 |oo]

I'——— RAx A Cnt8

Ax A Cnt9

Ax A Cnt10
RAx A Cnt11
Rx A Cnt12
Ax ACnt13
Rx A Cnt14
Rx A Cnt15

B) MSB

Figure 19. Receive DMA Count Register Channel A

Address: 01010 (Low Byte}
01011 (High Byte)

|o7]oe]bs]os|os|o2] o1 foo]

I— Tx A Cnt0
Tx A Cnt1
Tx A Cnt2
Tx A Cnt3
Tx A Cni4

Tx A Cnts
Tx A Cntg
Tx A Cnt7

A)LSB

Address: 01010 (Low Byte)
01011 (High Byte)

|o7|oe] o504 |oa 2| o1] oo]

l— TxACm8

TxACnt

Tx A Cntt0
Tx A Cnt11
Tx A Cnt12
Tx A Cnt13
Tx ACnt14
Tx A Cnt15

B) MSB

Figure 20. Transmit DMA Count Register Channel A
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CONTROL REGISTERS (Continued)

Address: 01100 (Low Byte)

01101 (Hi

h Byte)

|o7|os[os )04

p3]oz2]o1 ool

=

A)LSB

Rx B Cnt0
Rx B Cnt1
Rx B Cnt2
Rx B Cnt3
Rx 8 Cnt4
Rx B Cnt5
Rx B8 Cni8
Rx B Cni7

Address: 01100 (Low Byte)
01101 (High Byte)

Jor]oe|os]o4 ]3] p2]D1 |00

RAx B Cntg

Ax B Cntg

Ax B Cnt10
Rx B Cnttt
Rx B Cnt12
Rx B Cnt13
Rx B Cnt14
Rx 8 Cnt1s

=

B) MSB

Figure 21. Receive DMA Count Register Channel B

Address: 01110 (Low Byte)

01111 (Hig

h Byte)

|o7|oe]os|os

mlnzlm'ool

|

A)LSB

Tx B Cnt0
Tx B Cnt1
Tx B Cnt2
Tx B Cnt3
Tx B Cnt4
TxBCnts
Tx B Cnté
Tx B Cnt7

Address: 01110 (Low Byte)
01111 (High Byte)

moe D5 | 04 Dalozlmloﬂ

| i— Tx B Cnt8
Tx B Cntg

Tx B Cntt0
Tx B Cnt11
Tx B Cnt12
Tx B Cnt13
TxBCntt4
Tx B Cntts

B) MSB

Figure 22. Transmit DMA Count Register Channel B
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Address: 10000 (Bits 0-7) Address: 10010 (Bits 16-23)
|o7] s ] bs |04 [ oa] o2 o1 [ oo {o7] e | os o4 [os | o201 |0

Rx A Agdr1
Rx A Addr2
Rx A Addr3
Rx A Addr4

Rx A Addrs

Rx A Agdré

Rx A Addr7

Addrass: 10001 (Bits 8-15) Address: 10011 (Bits 24-31)
|o7] o6 | os | 04 ] p3fo2for1] o] |o7{os|os]os|oafo2for]oo]

Rx A Addrg

Rx A Addr10
Rx A Addrt 1
Rx A Addrt2

Rx A Addr13

Rx A Addr14

Rx A Addr15

Figure 23. Recelve DMA Address Register Channel A

I— Rx A Addr0 l— Rx A Addr16

Rx A Addr17
Rx A Addr18
Rx A Addr19
Rx A Addr2¢
RAx A Addr21
Ax A Addr22
Ax A Addr23

I_ Rx A Addr8 l— Rx A Addr24

Rx A Addr25
Rx A Addr26
Rx A Addr27
Rx A Addr28
Rx A Addr29
Rx A Addr30
Rx A Addr31
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CONTROL REGISTERS (Continued)

Address: 10100 (Bits 0-7) Address: 10110 (Bits 16-23)

{o7|os|os|osfos]o2]01| 0]

[o7[osfos|o4]pa[ 2] o1 f oo}

Tx A Addr0 ' I_
Tx A Addr1

Tx A Addr2
Tx A Addr3
Tx A Addr4

=

Tx A Addrs

Tx A Addré

Tx A Addr7

Address: 10101 (Bits 8-15) Address: 10111 (Bits 24-31)

|o7{oefos|os]oa] p2fo1]o0]

Jor|oefos|pe]oa]oz]o| o]

Tx A Addrs | I_
Tx A Addr®

Tx A Addr10
Tx A Addri1
Tx A Addr12

=

Tx A Addr13

Tx A Addr14

Tx A Addr1§

Figure 24. Transmit DMA Address Register Channel A

Tx A Addr16
Tx A Addr17
Tx A Addr18
Tx A Addr19
Tx A Addr20
Tx A Addr21
Tx A Addr22
Tx A Addr23

Tx A Addr24
Tx A Addr25
Tx A Addr26
Tx A Addr27
Tx A Addrg
Tx A Addr29
Tx A Addr30
Tx A Addr31
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Address: 11000 (Bits 0-7) Address: 11010 (Bits 16-23)

Jo7] o] os]o4]oafoz[o1] o0}

|o7]os] s 04 03f o2 o1] 0]

|— Rx B Addr0

Rx B Addrt
Rx B Addr2
Rx B Addr3
Rx B Addr4

L

Rx B Addr6

Rx B Addr§

Rx B Addr7?

Address: 11001 (Bits 8-15) Address: 11011 (Bits 24-31)

|o7] o8] os|ps]s|o2for{oo}

[o7] s | os] o4 ] 03| p2|01 |00}

I— Ax B Addrg

Rx B Addr9

Rx B Addr10
Rx B Addr11
Rx B Addr12

L

Rx B Addri3

Rx B Addri4

Rx B Addr15

Figure 25. Recelve DMA Address Register Channel B

Rx B Addr16
Rx B Addr17
Rx B Addr18
Rx B Addr1g
Rx B Addr20
Rx 8 Addr21
Rx B Addr22
Rx B Addr23

Rx B Addr24
Rx B Addr25
Rx B Addr28
Rx B Addr27
Rx B Addr28
RAx B Addr29
RAx B Addr30
Rx B Addr31
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CONTROL REGISTERS (Continued)

Address: 11100 (Bits 0-7) Address: 11110 (Bits 18-23)

|D7|DG|DS|D4|DS]DZ|D1IDOJ

F)T[De[oslmba[m[mloo

Tx B Addr0
Tx B Addrt
Tx B Addr2
Tx B Addr3
Tx B Aadrd

=
ﬁ

Tx B AddrS

Tx B Addré

Tx B Addr?

Address: 11101 {Bits 8-15) Address: 11111 (Bits 24-31)

EEEDEEE0

rm]oeloslmloalozlmloﬂ

I I-—— Tx B Addr8
Tx B Addrg

Tx B Addr10

Tx B Addr11

Tx B Addr12

ﬁ:r

Tx B Addr13

Tx B Addr14

Tx B Addris

Figure 26. Transmit DMA Address Register Channel B

Tx B Addri6
Tx B8 Addr17
Tx B Addr18
Tx B Addr19
Tx B Addr20
Tx B Addr21
Tx B Addr22
Tx B Addr23

Tx B Addr24
Tx B Ador2s
Tx 8 Addr2é
Tx B Addr27
Tx B Addr28
Tx B Addr28
Tx B8 Addr30
Tx 8 Addr31
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216C35/285C35
CMOS ISCC™

ABSOLUTE MAXIMUM RATINGS

Voltages on al! pins,

with respect toGND ..., -03Vto+7.0V
Operating Ambient
Temperature ............... .. See Ordering Information

Storage Temperature ........... .................. -85°C to 150°C

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

STANDARD TEST CONDITIONS

The DC Characteristics and Capacitance section below
apply for the following standard test conditions, unless
otherwise noted. All voltages are referenced to GND.
Positive current flows into the referenced pin. Standard
conditions are as follows:

B +475V<SV, <525V
B GND=0OV

® T, as specified in Ordering Information

20K0Q

From Output o
Under Test

+5V
e ® A %
N
80 pt 250 pA $

Figure 27. Standard Test Load

CAPACITANCE
Symbol Parameter Min Max Unit Condition
Cu Input Capacitance 10 pF Unmeasured Pins
Cour Output Capacitance 15 pF Returned to Ground
Co Bidirectional Capacitance 20 pF

Note:

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

MISCELLANEOUS

Transistor Count 52,047
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DC CHARACTERISTICS
216C35
Symbol Parameter Min Typ Max Unit Condition
Vi Input High Voltage 22 Ve +0.3 v
Vi Input Low Voltage 03 0.8 \
Vous Output High Voltage 2.4 Y loy = =1.6 MA
Vonz Output High Voltage V. -08 \ lon = =250 pA
Vo Output Low Voltage 0.4 v lo. = +20mA
I Input Leakage +£10.00 pA 04<V <+24V
lo. Output Leakage +10.00 pA 04 <V, <+24V
lecs Ve Supply Current 7 50 mA Vee=5V,V, =48V, V =02V
Note:
Voo = 5V 1 5% unless otherwise specified, over specified temperature range.
AC CHARACTERISTICS
Note: See the corresponding figures following this table (Figures 28-49).
10 MHz 16 MHz
No Symbol Parameter Min  Max Min Max Notes
1 Teye Bus Cycle Time 4TcPC 4TcPC
2 TwASI /AS Low Width 40 20
3 TwASh /AS High Width 90 55
4 TwDSI /OS Low Width 70 50
5 TwDSh /DS High Width 60 30
6 TdAS(DS) /AS Rise to /DS Fall Delay Time 5 5
7 TdDS(AS) /DS Rise to /AS Fall Delay Time 5 5
8 TdDS(DRa) /DS Fall to Data Active Delay 0 0
9 TdDS(DRv) /DS Fall to Data Valid Delay 85 75
10 TdDS(DRn} /DS Rise to Data Not Valid Delay 0 0
11 TdDS(DRz) {DS Rise to Data Float Delay 20 15
12 TsCS(AS) /CS to /AS Rise Setup Time 15 12
13 ThCS(AS) /CS to /AS Rise Hold Time 0 0
14 TsADD(AS) Direct Address to /AS Rise Setup Time 15 12 [1]
15 ThADD(AS) Direct Address to /AS Rise Hold Time 5 5 [1]
16 TsSIA(AS) Status /INTACK to /AS Rise Setup Time 15 10
17 ThSIA(AS) Status /INTACK to /AS Rise Hold Time 5 5
18 TsAD(AS) Address to /AS Rise Setup Time 15 10
19 ThAD(AS) Address to /AS Rise Hold Time 5 5
20  TsRW(DS) R//W to /DS Fall Setup Time 0 0
21 ThRW(DS) R//W to /DS Fall Hold Time 25 15
22 TdDSf(RDY) /DS Fall to /READY Fall Delay 50 40
23 TdDSr(RDY) /DS Rise to /READY Rise Delay 40 20
24 TsDW(DS) Write Data to /DS Fall Setup Time 0 0
25 ThDW(DS) Write Data to /DS Fall Hold Time 25 15
26 TdRDY(DRv) /READY Fali to Data Valid Delay 40 40
28 TwRODI /RD Low Width 70 50
29 TwRDh /RD High Width 60 30
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AC CHARACTERISTICS (Continued)
10 MHz 16 MHz
No Symbol Parameter Min  Max Min Max Notes
30 TdAS(RD) /AS Rise to /RD Fall Delay Time 5 5
31 TdRD(AS) /RD Rise to /AS Fall Delay Time 5 5
32 TdRD(DRa) /RD Fall to Data Active Delay 0 0
33 TdRD(DRv) /RD Fall to Data Valid Delay 85 75
34 TdRD(DRn) /RD Rise to Data Not Valid Delay 0 0
35 TdRD(DRz) /RD Rise to Data Float Delay 20 15
36 TdRDHRDY)  /RD Fall to /READY Fall Delay 50 40
37 TdRDr(RDY) /RD Rise to /READY Rise Delay 40 20
38 TwWRI /MR Low Width 70 50
39 TwWRh /WR High Width 60 30
40 TdAS(WR) /AS Rise to WR Fall Delay Time 5 5
41 TAWR(AS) /MR Rise to AS Fall Delay Time 5 5
42 TsDW(WR) Write Data to /WR Fall Setup Time 0 0
43 ThDW(WR) Write Data to /WR Fall Hold Time 25 15
44 TdWRf(RDY) /WR Fall to /READY Fall Delay 50 40
45 TdWRr(RDY) /WR Rise to /READY Fali Delay 40 20
46 TsCS(DS) /CS to /DS Fall Setup Time 0 0 [2]
47 ThCS(DS) /CS to /DS Fall Hold Time 25 15 [2]
48 TsADD(DS) Direct Address to /DS Fall Setup Time 0 0 [1.2]
49 ThADD(DS) Direct Address to /DS Fall Hold Time 25 15 (1.2]
50 TsSIA(DS) Status /INTACK to /DS Fall Setup Time 0 0 [2]
51 ThSIA(DS) Status /INTACK to /DS Fall Hold Time 25 15 [2]
52  TsCS(RD) /CS to /RD Fall Setup Time 0 0 [2)
53 ThCS(RD) /CS to /RD Fall Hold Time 25 15 [2)
54 TsADD(RD) Direct Address to /RD Fall Setup Time o] 0 [1.2]
55 ThADD(RD)  Direct Address to /RD Fall Hold Time 25 15 [1.2]
56  TsSIA(RD) Status /INTACK to /RD Fall Setup Time 0 0 2
57 ThSIA(RD) Status /INTACK to /RD Fali Hold Time 25 15 [2]
58 TsCS(WR) /CS to /WR Fall Setup Time 0 0 2]
59  ThCS(WR) /CS to /WR Fall Hold Time 25 15 [2]
60 TsADD(WR) Direct Address to /WR Fall Setup Time 0 0 [1,2]
61 ThADD(WR)  Direct Address to /WR Fall Hold Time 25 15 [1.2)
62 TsSIA(WR) Status /INTACK to WR Fall Setup Time 0 0 [2]
63 ThSIA(WR) Status /INTACK to WR Fall Hold Time 25 15 [2]
78 TdDSI(RDY) /DS Fall (INTACK) to /READY Fall Delay 300 250 [4]
81 TsIEI(DSI) IEl to /DS Fall (INTACK) Setup Time 60 40
82 ThIEKKDSI) IEl to /DS Rise (INTACK) Hold Time 0 0
83 TdIEKIEO) IEl to IEQ Delay 60 40
84 TJAS(IEO) /AS Rise or Status INTACK to IEQ Delay 60 40
85  TdDSI(INT) /DS Fall (INTACK) to /INT Inactive Delay 200 170
86 TdDSI(Wf) /DS Fali (INTACK) to /WAIT Fall Delay 40 35
87  TdDSKWr) /DS Fall (INTACK) to /WAIT Rise Delay 300 175 [4)
88 TdW(DRy) /WAIT Rise to Data Valid Delay 40 35
89 TdRDIRDY)  /RD Fall (INTACK) to /READY Fall Delay 300 175 [4]
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AC CHARACTERISTICS (Continued)

10 MHz 16 MHz
No  Symbol Parameter Min  Max Min  Max Notes
9N TsIEI(RDI1) IEl to /RD Fall (INTACK) Setup Time 60 50
92  ThIEI(RDI) IEI to /RD Rise (INTACK) Hold Time 0 0
93 TdRDI(INT) /RD Fall (INTACK) to /INT Inactive Delay 200 170
94  TdRDI(Wf) /RD Fall (INTACK) to /WAIT Fall Delay 40 35
95  TdRDI(Wr) /RD Fall (INTACK) to WAIT Rise Delay 300 175 [4]
96  TwPIA1 Pulsed /INTACK Low Width 70 55
97  TwPlAh Pulsed /INTACK High Width 60 45
98 TdAS(PIA) /AS Rise to Pulsed /INTACK Fall Delay Time 5 5
99 TdPIA(AS) Pulsed /INTACK Rise to /AS Fall Delay Time 5 5
100 TdPIA(DRa) Pulsed /INTACK Fall to Data Active Delay 0 0
101 TdPEA(DRn) Pulsed /INTACK Rise to Data Not Valid Delay 0 0
102 TdPIA(DRz) Pulsed /INTACK Rise to Data Float Delay 20 15
103 TslEI{PIA) IE| to Pulsed /INTACK Fall Setup Time 60 50
104 ThIEI(PIA) IEl to Pulsed /INTACK Rise Hold Time 0 0
105 TdPIA(IEO) Pulsed /INTACK Fall to IEQ Delay 60 50
106  TdPIA(INT) Pulsed /INTACK Fall to /INT Inactive Delay 200 170
107 TdPIAKRDY) Pulsed /INTACK Fall to /READY Fall Delay 300 200 [4]
108 TdPIAr(RDY) Pulsed /INTACK Rise to /READY Rise Delay 40 35
109 TdPIA(WI) Pulsed /INTACK Fall to /WAIT Fall Delay 40 35
110 TdPIA(Wr) Pulsed /INTACK Fall to /WAIT Rise Delay 300 175 [4)
111 TdSIA(INT) Status /INTACK Fall to /INT [nactive Delay 200 200 2]
113 TwRESI /RESET Low Width 170 140
114  TwRESh /RESET High Width 60 40
115 TdRES(STB) /RESET Rise to /Strobe Fall 60 40 {3]
116 TdPC(BUSa) PCLK Rise to Bus Active Delay 40 35 [5]
117  TdPC(BRQ) PCLK Rise to /BUSREQ Delay 40 35
118  TsBAK(PC) /BUSACK to PCLK Rise Setup Time 10 10
119  ThBAK(PC) /BUSACK to PCLK Rise Hold Time 30 20
120 TwpPCl PCLK Low Width 35 26
121 TwPCh PCLK High Width 35 26
122  TcPC PCLK Cycle Time 100 61
123 TIPC PCLK Fall Time 10 5
124  TrPC PCLK Rise Time 10 5
126 TdPCr{UAS) PCLK Rise to /UAS Delay 30 25 (5]
126  TwUASI fUAS Low Width 30 25 [5.6]
127 TdPCHUAS)  PCLK Fall to /UAS Delay 30 25 [5]
128  TdPCr(AS) PCLK Rise to /AS Delay 30 25 [5]
129 TwASI /AS Low Width 30 25 [5,6]
130 TdPCf(AS) PCLK Fall to /AS Delay 30 25 [5]
131 TdAS(DSr) /AS Rise to /DS Fall (READ) Delay 30 25 [5.7)
132 TdDS(PCr) PCLK Rise to /DS Delay 30 25 [5]
133  TwDSIr /DS Low Width (READ) 135 80 [5.8)
134 TdPCHDS) PCLK Fall to /DS Delay 30 25 {5}
135 TsDR(DS) Read Data to /DS Rise Setup Time 30 25 5]
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AC CHARACTERISTICS (Continued)
10 MHz 16 MHz
No  Symbol Parameter Min  Max Min  Max Notes
136  ThDR(DS) Read Data to /DS Rise Hold Time 0 0 [5]
137 TdPC(RW) PCLK Rise to R/W Delay 30 25 [5]
138 TJAS(RD) /AS Rise to /RD Fall Delay 30 25 [6,7]
139  TdPCr(RD) PCLK Rise to /RD Delay 30 25 [5]
140  TwRDI /RD Low Width 135 90 [5.8]
141 TdPCH(RD) PCLK Fall to /RD Delay 30 25 [5]
142  TsDR(RD) Read Data to /RD Rise Setup Time 30 25 [5]
143  ThDR(RD) Read Data to /RD Rise Hold Time 0 0 [5]
144 TdPC(ADD) PCLK Rise to Direct Address Delay 30 25 [1,5]
145 TdPC(AD) PCLK Rise to Address Delay 40 40 [5]
146 ThAD(PC) Address to PCLK Rise Hold Time o] 0 (5]
147 TdPC(ADz) PCLK Rise to Address Float Delay 50 45 (5]
148 TdPC(ADa) PCLK Rise to Address Active Delay 40 35 [5]
149  TsAD(UAS) Address to /UAS Rise Setup Time 20 10 [5]
150  ThAD(UAS) Address to /JUAS Rise Hold Time 20 10 [5]
151 TsAD(AS) Address to /AS Rise Setup Time 20 10 5]
152  ThAD{AS) Address to /AS Rise Hold Time 20 10 (5]
153  TsW(PC) /WAIT to PCLK Fall Setup Time 10 10 [5]
1564 ThW(PC) /WAIT to PCLK Fali Hold Time 30 20 [5]
155 TsRDY(PC) /READY to PCLK Fall Setup Time 10 10 [5]
156  ThRDY(PC) /READY to PCLK Fall Hold Time 30 20 [5]
157  ThDW(PC) Write Data to PCLK Rise Hold Time 0 0 [5]
158 TdAS(DSw) /AS Rise to /DS Fall (WRITE) Delay 85 45 [5,9]
159  TsDW(DS) Write Data to /DS Fall Setup Time 30 25 [5,6]
160 TwDSlw /DS Low Width (WRITE) 90 70 [56,10]
161 ThDW(DS) Write Data to /DS Rise Hold Time 30 25 [5, 7]
162 TdAS(WR) /AS Rise to /WR Fall Delay 85 55 [6,9]
163  TsDW(WR) Write Data to /WR Fall Setup Time 30 25 [5.6)
164 TwWRI /WR Low Width 90 55 (5,10]
165 ThDW(WR) Write Data to /WR Rise Hold Time 30 25 [5.7]
166 TdPC(WR) PCLK Fall to MWR Delay 30 25 [5]
167 TdPC(BUSz) PCLK Rise to Bus Float Delay 50 40 [5]
Notes:

[1] Direct address is A1/A//B or AO/SCC//DMA.
{2] The parameter applies only when /AS is not present.
[3] /Strobe is any of /DS, /RD, /WR or Pulsed /INTACK.
[4] Ciock-cycle dependent, 2T¢PC + TwPCl + TIPC + 55.
(5] Parameter applies only while ISCC is bus master.
[6] Clock-cycle dependent, TwPCh + TfPC - 15.
[7] Clock-cycle dependent, TWPC1 + TrPC - 15,
{8] Clock-cycle dependent, TcPC + TwPCh + TrPC - 10.
[9] Clock-cycle dependent, TcPC - 15.

[10] Clock-cycle dependent, TcPC - 10.

[11] Timings in nanoseconds
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AC CHARACTERISTICS (Continued)
Timing Diagrams

f(o]

A1/A//B
AQ/SCC//DMA

ANTACK
(Status)

TATE R & X

3

/AS

il

®O— ~ —st-(D
- 1
O,
" *@j\
@
4 X
/DS
s( 72 \_
- @ @ -
b
ADO-AD15 ] " >j
X j‘ X__
® ® i O, » ©;
@ -

/WAIT//RDY /
(Wait)

MAIT/RDY / : j‘
(Ready)
®@ ®

Figure 28. Multiplexed /DS Read Cycle
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CS

Al1/AB
AU/SCC//DMA

NNTACK
(Status)

1%

/AS 2‘ ’\_/7

et

X p
ADO-AD1S . K
2 2

MWAIT//ADY
(Wait)

/WAIT/RDY / t
{Ready)

Figure 29. Multiplexed /DS Write Cycle
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N 2La5

216C35/285C35
CMOS ISCC™

AC CHARACTERISTICS (Continued)
Timing Diagrams
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Figure 30. Muitiplexed /RD Read Cycle
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Figure 31. Multiplexed /WR Write Cycle
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N2ILas

Z16C35/285C35
CMOS ISCC™

AC CHARACTERISTICS (Continued)

Timing Diagrams
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Figure 32. Non-multiplexed /DS Read Cycle
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216C35/285C35
N21La5 CMOS ISCC
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Figure 33. Non-multiplexed /DS Write Cycle
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Z16C35/285C35
N2iLas CMOS ISCC™

AC CHARACTERISTICS (Continued)
Timing Diagrams
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Figure 34. Non-multiplexed /RD Read Cycle
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Z16C35/Z85C35
N 2iLa5 CMOS 1SCC™
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Figure 35. Non-multiplexed /WR Write Cycle
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Z16C35/285C38
CMOS ISCC™

AC CHARACTERISTICS (Continued)
Timing Diagrams
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Figure 36. Multiplexed /DS Status INTACK Cycle
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Figure 37. Multiplexed /RD Status INTACK Cycle
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N2IL05

216C35/285C35
CMOS IscC™

AC CHARACTERISTICS (Continued)

Timing Diagrams
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Figure 38. Multiplexed Pulsed INTACK Cycle
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Z16C35/Z8535
N 2ILa5 CMOS IScC*
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Figure 39. Non-multiplexed /DS INTACK Cycle
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N2La5

216C35/285C35
CMOS IsCC™

AC CHARACTERISTICS (Continued)
Timing Diagrams
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Figure 40. Non-multiplexed /RD Status INTACK Cycle
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Figure 41. Non-multiplexed Pulsed INTACK Cycle
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2166357285635
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AC CHARACTERISTICS (Continued)
Timing Diagrams
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Z16CISZ85C35
N 2ILA5 CHOS ISCC

AC CHARACTERISTICS (Continued)
Timing Diagrams
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Figure 44. Reset
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Figure 45, Z16C35 Start-up
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2160357285035
N 2iLa5 CHOS ISCC

AC CHARACTERISTICS (Continued)
Timing Diagrams
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Figure 46. Z16C35 Memory Read
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Z16C35/Z85C35
N 2iILa5 CMOS 1SCC™
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Figure 47. Z16C35 Memory Write
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216C35/285C35
N 2L05 CHOS ISCCY

AC CHARACTERISTICS (Continued)
Timing Diagrams
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Figure 48. Walit and Ready Timing
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Figure 49. BUS Release
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216635/205C35
N 2IL05 CMOS ISCC*

AC CHARACTERISTICS (Continued)
General Timing
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Figure 50. Z16C35 General Timing
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N2La5

216C35/285C35

CMOS IsCC™
10 MHz 16 MHz
No Symbol Parameter Min  Max Min  Max Notes
1 TsRXD(RXCr)  RxD to /RxC Rise Setup Time (x1 mode) 0 0 [1]
2 ThRXD(RXCr)  RxD to /RxC Rise Hold Time (x1 mode) 150 60 [1]
3 TsRXD(RXCH) RxD to /RxC Fall Setup Time (x1 modse) 0 0 [1,5]
4 ThRXD(RXCf)  RxD to /RxC Fall Hold Time (x1 mode) 150 60 [1,5)
5  TsSY(RXC) /SYNC to /RxC Rise Setup Time -200 -100 (1]
6 ThSY(RXC) /SYNC to RxC Rise Hold Time 5TcPc 5TcPc (1]
7 TsTXC(PC) /TxC to PCLK Setup Time 0 0 [2.4]
8  TdTXC(TXD) /TxC Fall to TxD Delay (x1 mode) 150 85 [2)
9  TdTxCr(TXD) {TxC Rise to TxD Delay (x1 mode) 150 85 [2.5]
10 TdTXD(TRX) TxD to /TRXC Delay (Send Clock Echo) 200 80
11 TwRTXh /RTC High Width 150 80 [6]
12 TwRTXI /RTxC Low Width 150 80 (6]
13 TcRTX /RTxC Cycle Time (RxD, TxD) 400 244 [6,7]
14 TcRTXX Crystal Oscillator Period 100 1000 100 1000 [3]
15 TwTRXh {TRxC High Width 150 80 [6]
16 TwTRXI {TRXC Low Width 150 80 [6]
17 TcTRX {TRxC Cycle Time (RxD, TxD) 400 244 (6,7}
18 TwEXT /OCD or /CTS Pulse Width 200 70
19 TwSY /SYNC Pulse Width 200 70
Notes:

(1] /RxC is /RTxC or {TRxC, whichever is supplying the receive clock.
{2) /TxC is [TRxC or RTxC, whichever is supplying the transmit ciock.
[3] Both /RTxC and /SYNC have 30 pf capacitors to ground connected to them.
[4) Parameter applies 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 requirements are identical to case PCLK requirements.
[7] The maximum receive or transmit data rate is one-fourth PCLK.

[8] Timings in nanoseconds.
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N2La5

Z16C25/285C35
CMOS 1SCC™

AC CHARACTERISTICS (Continued)

System Timing
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Figure 51. Z16C35 System Timing
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Z16C35Z85C35
N2La5 CMOS ISCC”
10 MHz 16 MHz

No  Symbol Parameter Min  Max Min Max  Notes[3]

1 TdRXC(SY) /RxC Rise to /[SYNC 4 7 4 7 [1]

2 TdRXC(INT)  RxC Rise to /INT Valid Delay 10 16 10 16 [1]

3 TdTXC(INT)  /TxC Fall to /INT Valid Delay 6 10 6 10

4 TASY(INT) /SYNC Transition to /INT Valid Delay 2 6 2 6

5 TAEXT(INT) /DCD or /CTS Transition to /INT Valid Delay 2 6 2 6
Notes:

[1] RxC is /RTXC or [TAXC, whichever is supplying the receive clock.
[2] /TxC is /TRXC or /RTxC, whichever is supplying the transmit clock.

[3] Units equal to TcPe.
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216357285035
N 2ILa5 CMOS 1SCC
PACKAGE INFORMATION

I0P VIEY
e A o]
D ey a1
a5 m - |- nsscam
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! i =9 §§
] p =9 2
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| = = s | 5
| ]
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[ £]
R Lit/064
0457025
NOTES:
1 CONTROLLING DIMENSIONS 1 INCH SyMBOL |__MILLIRETER NCH
2 LEADS ARE COPLANAR WITHIN 004 IN PV ErTomn mrea me
. DI v _MM
INCH A 432 ] 487 | 70 | ime
a1 | 267 | 292 [ 103 | s

/e 2502 2340 983 1.000
DI/EL | 2413 2433 | 930 958
De 2286 | 2362 | 900 938
| @ 127 _TyP 050 TYP

68-Pin PLCC Package Diagram
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2166351285
N 2IL05 o
ORDERING INFORMATION

Z16C35 10 MHz 16 MHz
68-Pin PLCC Z16C3510vSC Z16C3516VSC

Package
V=Plastic Leaded Chip Carrier 7
C=Ceramic DIP

L=Ceramic LCC
F=Plastic Quad Flat Pack

Temperature
E=-40°C to +105°C
$=0°C to +70°C

Speeds
10=10 MHz
16=16 MHz

Environmental
C=Plastic Standard
D=Plastic Stressed
E=Hermetic Stressed

Example:
Z 16C35 34 A S C is a Z16C35, 34 MHz, PLCC, 0°C to +70°C, Plastic Standard Flow

Environmental Flow
Temperature
Package

Speed

Product Number
Zilog Prefix

F
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