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FEATURES

® | ow power CMOS technology

® Two general-purpose SCC channels, four DMA
channels; and Universal Bus interface Unit

®  Software compatible to the Zilog CMOS SCC

® 4 DMA channels; twotransmit and two receive channels
to and from the SCC

®m 4 gigabyte address range per DMA channel

8 Flyby DMA transfer mode

B Programmable DMA channel priorities

® Independent DMA register set

= AUniversal Bus Interface Unit providing simpleinterface
to most CPUs multiplexed or non-multiplexed bus;

compatible with 680x0 and 8x86 CPUs

m  32-bit addresses multiplexed to 16-pin address/data
lines

8 8-bit data supporting highlow byte swapping
| 10 MHz timing
® 16 MHz timing planned

® 68-pin PLCC

Supports all Zilog CMOS SCC features:

® Two independent, 0 to 4.0 M bit/second, full-duplex
channels, each with a separate crystal oscillator,
baud rate generator, and digitat phase-locked loop
circuit for clock recovery.

B Multi-protocol operation under program control;
programmable for NRZ, NRZI, or FM data encoding.

8 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 0's.

¥ SDLCMHDLC mode with comprehensive frame-ievel
control, automatic zero insertion and deletion,
I-field residue handling, abort generation and
detection, CRC generation and checking, and SDLC
Loop mode operation.

B | ocal Loopback and Auto Echo modes

®  Supports T1 digital trunk

® Enhanced SDLC 10x19 Status FIFO for DMA support

®  Fuil CMOS SCC register set

GENERAL DESCRIPTION

The Z16C35 ISCC™ is a CMOS superintegrated device
with a fiexible Bus Interface Unit (BIU) connecting a built-
in Direct Memory Access (DMA) cell to the CMOS Serial
Communications Control (SCC) ceil.

The ISCC is a dual-channe!, 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 reg-
isters 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
DMA, baud rate generators, digital phase-locked loops,
and crystal oscillators dramatically reduce the need for
external logic. Additional features, including a 10x19 bit
status FIFO, are added to support high speed SDLC
transfers using on-chip DMA controllers.

The ISCC can address op to 4 gigabytes per DMA channel
by using the UAS and /AS signais 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, etc.).

The device can generate and check CRC codes in any
synchronous mode and can be programmed to check
data integrity in various modes. The ISCC also has
facilities for modem controls in both channels. In applica-
tions where these controls are not needed, the modem
controls can be used for general-purpose /0.

The standard Zilog interrupt daisy chain is supported for
interrupt hierachy control. Internally, the SCC cell has
higher interrupt priority than the DMA cell.

The DMA cell consists of four DMA channels; one for
transmit and one for receive to and from each SCC chan-
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 controt signals between the ISCC DMA and other
system DMA's should be handled outside the ISCC.

The BiU has a universal interface to most system/CPU bus
structures and timing. The first write to the ISCC after a
hardware reset will confirm the bus interface type being
implemented.
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Figure 1. Block Diagram
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Figure 2. Pin Assignments

PIN DESCRIPTION

The following section describes the Z16C35 pin functions.
Figures 1 and 2 detail the respective pin functions and pin
assignments. All references to DMA are internal.

/CTSA, /CTSB. Clear To Send(inputs, active Low). If these
pins are programmed as Auto Enables, aLowon theinputs
enables the respective transmitters. If notprogrammed as
Auto Enables, they may be used as general-purpose
inputs. Both inputs are Schmitt-trigger buffered to accom-
modate slowrise-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 caninterrupt the CPU
on both logic level transitions.

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

IEL Interrup! 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.

IEQ. Interrupt Enable Out(output, active High). IEQ 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 IEl input and thus
inhibits interrupts from lower priority devices.
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PW DESCRIPTION (Continued)

AN Interrupt(output, active Low). This signal is activated
whm the SCC or DMA requests an interrupt. Note that/INT
& miled high and is not an open-drain output.

ANACK. Interrupt Acknowledge (input, active Low). This
6 zstrobe which indicates that an interrupt acknowledge
cyee is in progress. During this cycle, the SCC and DMA
interupt daisy chainis resolved. The device is capable of.
setwning an inlerrupt vector that may be encoded with the
weeof interrupt pending during this acknowledge cycle
whz RD or DS become high. INTACK may be pro-
granmed to accept a status acknowledge, a single pulse
ackiowledge, or a double pulse acknowledge. This is
programmed in the Bus Configuration Register (BCR). The
dowle pulse acknowledge is compatible with 8x86 family

TICOPIOCEesSors.

PCIM. Clock (input). This is the master SCC and DMA
glom used to synchronize internal signals. PCLK is a TTL
ipve signal. PCLK is not required to have any phase
relaionship with the master system clock.

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

RTY:CA, RTxCB. Receive/Transmit Clocks (inputs, active
1ow. These pins can be programmed to several modes of
peation. In each channel, RTxC may supply the receive
Jdo, the transmit clock, the clock for the baud rate
genmator, or the clock for the Digital Phase-Locked Loop.
‘heg pins can also be programmed for use with the
rspctive SYNC pins as a crystal oscillator. The receive
s0c may be 1, 16, 32, or 64 times the data rate in

#syrchronous modes.

RTRA, /RTSB. Aequest To Send (outputs, active Low).
wher the Request To Send (RTS) bitin Write Register 5 is
set. he RTS signal goes Low. When the RTS bitis resetin
fre Asynchronous mode and Auto Enable is on, the signal
toesHigh after the transmitter is empty. In Synchronous
POGEON in Asynchronous mode with Auto Enable off, the
£7S pin strictly follows the state of the RTS bit. Both pins
n 1e used as general-purpose outputs.

BYICA, /SYNCB. Synchronization (inputs or outputs,
ative Low). These pins can act either as inputs, outputs,
& patol the crystal oscillator circuit. In the Asynchronous
feceve mode (crystal oscillator option not selected),
feseoins areinputs similar to CTSand DCD. In this mode,
tansions on these lines affect the state of the Synchro-
rnousHunt status bits in Read Register 0 but have no other

tnclon.

In External Synchronization mode with the crystal oscilla-
tor 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.
Character 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 pattern is recognized (regardiess of character
boundaries). 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.

/MRxCA, [TRxCB. Transmil/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.

/CE. 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, 3-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’sbusdrivers. As aninput, /RD indicates that the CPU
wants to read from the ISCC read registers. During the
Interrupt Acknowledge cycle, /RD gates the interrupt vector
onto the bus if the ISCC is the highest priority device
requesting an interrupt. When the ISCC is the bus master,
this signal is used to read data. As an output, after the
ISCC has taken control of the system buses, /RD indicales
a DMA-controiled 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-controlied write to a memory or I/O port
address.




/DS. Data Strobe (bidirectional, active Low). A Low on this
signal indicates that the AD15-ADO bus is used for data
transfer. When the ISCC is notin control of the system bus
and the extemal 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 ADO-AD15 bus. Data is written
into the ISCC by the external system on the Low to High
/DS transition. Data is read from the ISCC by the external
system while /DS is Low. There are notiming 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 ADO-AD15 bus.
When the ISCC has bus control, it writes to the external
system by placing data on the AD15-ADO 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/MW. Read/Wrile (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,
andis stable from when AS is High untii the bus transaction
ends. When the ISCC is not in 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 ADO-AD15
busduring/DStime. Insuch acase, Read (High)indicates
thatthe 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/W as an input
are defined relative to DS. When the ISCC is in control of
the system bus, R//W is 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.

/UAS. Upper Address Strobe (Output, active Low). This
signalis used if the address ismore than 16-bit. The upper
address, A31-A16, can be latched externally by the rising
edge of this signal. AJAS is active first before AS becomes
active. This signal 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-ADO. Itis used
in conjunction with UAS since the address is 32-bits. This
signal and MJAS 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
ADlines. The /AS signalis not used in the non-multiplexed
bus modes and should be tied to Vcc in these cases.

/WAIT//RDY. Wail/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 8X86 microprocessors family. When
the BCR writes to Channel B (A1/A/fB Low), this signal
functions as a READY and supports the DTACK function of
the 680X0 microprocessor family.

This signal is an output when the ISCC in not bus master.
In this case, the Wait/RDY signal 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 toin-
dicate 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.

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

AOQ/SCC//IDMA. DMA Channel/SCC Select/DMA Select
(bidirectional). When this pin is used as input, a high
selects the SCC cell and a low selects the DMA celi. When
this pin is used as output, the signal on this pin is used in
conjunction with A1/A//B pin output to identify which DMA
channelis active. This information can be used by the user
to determine whether to issue a DMA abort command.
AO/SCC/DMA and A1/A/B output encoding is shown
below:

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




PIN DESCRIPTION (Continued)

A1/AIB. DMA Channel/Channel A/Channel B (bidirec-
tional). This signal, when used as input, selects the SCC
channel in which the read and write operation occurs.
Note that AO/SCC//DMA pin must be held highto 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 signat resets the device
to a known state. The first write to the ISCC after a reset
accesses the BCR to seiect additional bus options for the
device.

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 in-
dependently in the following sections with the ISCC archi-
tecture shown in Figure 3. Please refer to the ISCC

Technical Manual for a detailed description of the func-
tions outlined here.
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Figure 3. Block Diagram of ISCC Architecture

SCC Cell Data Communications Capabilities. The ISCC
provides two independent full-duplex programmable
channels for use in any common asynchronous or syn-
chronous data communications protocol. The ISCCis built

from Zilog's industry standard SCC core and is compatible
with designs using Zilog's SCC to receive and transmit
data.
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Asynchronous Modes. Send and Receive can be accom-
plished 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
bils 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 1). 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 results 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 notrequire 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 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-ori-
ented and bit-oriented synchronous communication.
Synchronous byte-oriented protocols can be handled in
several modes, allowing character synchronization with a
6-bit or 8-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.

Five or 7-bit synchronous characters are detected with 8-
or 16-bit patterns in the ISCC by overlapping the larger
pattern across multiple incoming synchronous characters
as shown in Figure 5.

A

| [smclswe] | smwc | pata | oata | oata T oara ]

——

16

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.

Both CRC-16 (X'® + X' + X2 +1)and CCITT (X6 + X'2 4+ X&
+1) error checking polynomials are supported. Either
polynomial may be selected in all Synchronous modes.
Users may presetthe CRC generator and checkertoall 1's
or all0'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
programmed 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. Atthe
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 externalfstatus interrupt warns the CPU of this status
change sothatan abortmay beissued. The ISCCmayalso
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
asynchronization 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 interrupton
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 O'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
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may be preset to all 1's or all 0's. The CRC is inverted
before transmission and the receiver checks against the
bit pattern 0001110100001111.

NRZ, NRZI or FM coding may be used inany 1xmode. 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 normal SDLC. In an SDLC Loop, there is a
primary controlier 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).

Figure 6. An SDLC Loop

Asecondary station in 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 Poll), around the loop. The EQP 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 a0 before transmission. This has the effect
of turning the EOP into a flag sequence. The secondary
slation now places its 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-
sagestosend merely echo the incoming message and are

prohibited from placing messages on the loop (except
upon recognizing an EQP.)

SDLC Loop mode is a programmable option in the ISCC.
NRZ, NRZI, and FM coding may ali 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-bitwide status FIFO. When enabled (through WR15,
bit D2), it provides the DMA the ability to continue to
transfer data intomemory so thatthe 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 10x19 status FIFO is separate from the 3
byte receive data FiFO.

Notes on the SDLC FIFO: When using the SDLC FIFO
enhancment in channel B, it is necessary to enable the
enhancmentin channel A. There is no special requirement
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 SOLC frame is received with an abort condition,
the byte counter in the FIFO enhancment 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 which includes the byte count of the
next dummy frame.

Baud Rate Generator. Each channel in the ISCC 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 producing a square wave. On startup, the flip-
flop on the outputis 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 0, 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.
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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 modeis 1, 16, 32, or 64, as
selected in Write Register 4, bits D6 and D7. Synchronous
operationmodes should select 1 and Asynchronous should
select 16, 32 or 64.

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

Digital Phase-Locked Loop. The ISCC 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 (NRZt) 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 1100, orOto 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 bit times. 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
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).

DataEncoding. The {SCC may be programmed to encode
and decode the serial datain four different ways (Figure 7).
in NRZ encoding, a 1is represented by a High level and a
Ois represented by a Low level. In NRZI encoding, a1is
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 bitcell.
A 1is 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 transition occurs at the beginning of every bit
cell. A Oisrepresented 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 transitionis 0 to 1, the bitisa 0.
If the transition is 1to 0, the bitis a 1.

Figure 7. Data Encoding Methods

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

The ISCC is also capable of local loopback. In this mode
TxD is 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, tran-
sitions on these inputs can still cause interrupts. Local
Loopback worksin Asynchronous, Synchronousand 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 {SCC'’s transmit and
receive channels has a DMA channel dedicated to it o
move data to-and-from memory. The DMA channels are
dedicated to the transmit and receive FIFO'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 /O Interface Capabilities Section for more details
on the DMA features.
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BUS INTERFACE UNIT (BIU) DESCRIPTION

The ISCC contains a flexible bus interface that is compat-
ible with a variety of microprocessors and microcon-
trollers. The device is designed to work with 8- or 16-bit
bus systems and may be used with address/data multi-
plexed busses or non-multiplexed busses. The multi-
plexed bus is 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 RRO), accomplished as follows. 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 WRO 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 WRO (or RR0) is
addressed again. Note that when the DMA is not used to
address the data, the data registers mustbe accessed by
pointing to Register 8. This is in contrast to the Z8530
which allows directaddressing of the dataregisters through
the C/D pin.

When the ISCC isinitialized 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
pointto the selected register (CSAR bits 4 -0). 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-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 celi are directly addressable with
the register address occupying AD5 through AD1, or AD4
through ADO (Shift Left/ Shift Rightmodes). Two additional
pins, AQ/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 0 (WRO0), bits 1 and O (Figure 9-1).

The programming of the Shift Left / Shift Right modes for
the DMA cell is accomplished in the BCR, bit 0. In this
case, the shift functionis similar to that for the SCC cell; with
Shiftleft, the internal register addresses are decoded from
bits ADS 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).

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., whenthe ISCCis not a 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 tomemory 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
data is accepted. 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
programming the Byte Swap Select bitin the BCR. if Byte
Swap Select is a 1, then even address bytes (transfers
where the DMA address has AOequal O) are transferred on
the lower 8 bits of the bus and odd address bytes (transfers
where the DMA address has AQequal 1) are transferred on
the upper 8 bits of the bus. if Byte Swap Selectis a0, then
even address bytes (fransfers where the DMA address has




A0 equal 0) are transferred 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.

/O 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 (1US), and Interrupt Enable (IE). If the IE bit is set
for any given source of interrupt, then that source can
requestinterrupts. 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 IEbitsinthe 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 IEl, IEQ, and INTACK pins.
As amicroprocessor peripheral, the ISCC 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 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 a need for interrupt servicing.
When an IP bitis 1 and the IEl inputis High, the /INT signal
is activated, requesting an interrupt. In the SCC, if the IE
bitis not set, then the IP for that source can never be set.
The IP bits in the DMA are set independent of the IE 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 intemal daisy chain, while
lower priority devices are inhibited by the IEO output of the
ISCC being pulied 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.

Within the SCC portion of the ISCC there are three types of
interrupts: Transmit, Receive, and ExternalfStatus. Each
interrupt type is enabled under program control with
Channel A having higher priority than Channel B, and with
Receive, 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
Receive Condition

2. Interrupt on All Receive Characters or Special
Receive 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. InInterrupt on First Receive Character, an interrupt
occurs from Special Receive Conditions any time after the
First Receive Character interrupt.
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The main function of the External/Status interrupt is to
monitor the signal transitions of the /CTS, /OCD, 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 IUS bit, but have independent
enables: Terminal Count and Abort. The Abort interruptis
generated when an active DMA channel is forced to
terminate its transfers because BUSACK is de-asserted
during a transfer. The Teminal 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 channel receives a request from its associated

receiver or transmitter and the DMA channel is enabled,
the ISCC activates the /BUSREQ signal. Upon receipt of
an active /BUSACK, the DMA channel transfers data
between memory and the SCC. This transfer continues
until the receiver or transmitter stops requesting atransfer,
until the terminal count is reached, or /BUSACK is deacti-
vated. The four DMA channels operate independently
when the Request Per Channel option is selected; other-
wise, allrequests 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 {SCC directly
supports 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 multiplexed address/data type bus or to a sepa-
rate address and data type bus. While the ISCC is bus
master, the upper address, lower address, and data are
multiplexed on ADO-15. Interrupt Acknowledge is sig-
naled 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 toactas
either a /WAIT signal or a/READY signal. The appropriate
signal is provided by the ISCC when it is not bus master,
and is sampled by the ISCC when it is bus master. The
ISCC requests the bus via a/BUSREQ signal and assumes
bus mastership upon receipt of a /BUSACK signal.

REGISTERS

The ISCC contains separate register sets for the SCC core
and the DMA core. Access to each setis controlled by the
AO/SCC/MDMA 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 multiplexed bus is selected.
Ifno/ASis present before the BCR write, anon-multiplexed
bus is selected. The BCR cannot be changed without
resetting the 1ISCC.

[o7 oo [os] o o002 [0 0]

|—- Shift Right/Left Address for DMA

Interrupt Acknowledge Type

—“m00
-0 =0
°
£

Figure 8. Bus Contiguration 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 WR9) and are ac-
cessed by both channels. WR2 contains the interrupt
vector for both channels, while WR9 contains the interrupt
control bits. Table 1is a list of the SCC write registers and
Table 2 is a list of the SCC read registers. Figures 9 and
10 show the write and read register formats. Read Regis-
ters 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-bitcount register for up to 64K byte data packetsizes.

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

WR4  Transmit and Receive modes and parameters

WR5  Transmit parameters and control modes

WR6  Sync Character or SDLC address

WR7  Sync Character or SDLC flag

WR8  Transmit buffer

WR9 Master Interrupt control and reset commands

WR10 Miscellaneous transmit and receive control bits

WR11 Clock mode controls for receive and transmit

WR12 Lower byte of baud rate generator

WR13 Upper byte of baud rate generator

WR14 Miscelianeous control bits

WR15 External status interrupt enable control

14




Write Register 0 {(non-multiplexed bus mode)
|D7[os|os]m|oa|02|m|oo|

0 0 O Register0
0 0 1 Reglster1
0 1 0 Raegister2
0 1 1 Raegister3
i 0 0 Raegisterd
1 0 1 Raegisters
1 1 0 Register6
1 1 1 Raegister7
0 O O Register8
0 O 1 Raegister9
0 1 0 Register10
0 1 1 Regieter11 -
1 0 0 Registeri2
1 0 1 Register1d
1 1 0 Registerid
1 1 1 Registeri5
0 0 O NulCode
0 0 1 PointHigh
0 1 0 Resot Ext/Stetus Interrupts
0 1 1 SendAbort (SDLC)
1 0 0 Enableinton Next Rx Character
1 0 1 ResetTxInt Pending
1 1 0 ErmorReset
1 1 1 ResetHighest IUS
0 0 Null Code
0 1 Reset Rx CRC Checker
1 0 Resat Tx CRC Generator
1 1 Reset Tx UndemunvEOM Latch

* With Point High Command

Write Register 0 (multiplexed bus mode)

[57os o5 [o+Jos [ 02]or [o0]

0

0 0 O NulCode
0 0 1 NulCode
0 1 0 Reset Ext/Status Interrupts
0 1 1 SendAbort
1 0 0 Enableinton Next Rx Character
1 0 1 ResatTxint Pending
1 1 0 EnorReset
1 1 1 Raeset Highest IUS
0 0 NulCode
0 1 Reset Rx CRC Checker
1 0 Reset Tx CRC Generator
1 1 Reset Tx UnderrunVEOM Laich

* B Channel Only

Wrhte Registor 1
|D7|os|05|mloalozlm|oo]

I——— Ext int Enable

Tx Int Enable
Parlty Is Special Condition

Rx Int Disable

Rx Int On Flrst Character or Special Condition
Int On All Rx Characters or Special Condition
Rx Int On Special Condition Only

—-—00
-0 =0

WAIT/DMA Request On
Receive//Transmk

MWAIT/DMA Request Function
WAIT/DMA Request Enable

Write Register 2
lD7|osloslm|oa|ozID1 Do

2]

vo 7\

Interrupt
Vector
vé
',
Write Register 3
|D7I06|05|D4|03|02|D1 joo]
I——— Rx Enable
Sync Ch Load Inhbit
Address Search Mode (SDLC)
Rx CRC Enable
Enter Hunt Mode
Auto Enables
0 0 Rx5 Bits/Character
0 1 Rx7 Bits/iCharacter
1 0 Rx#6 Bits/Character
1 1 Rx 8 Bits/Character

Figure 9. Write Register Bit Functions
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Wrts Reglstor 4

[o7Tos [os [o< o3 [o2 " [o0]

Write Reglster 5

ID7IDGIDS]D4IDSIDZID1IDO] e

I_ Parity Enable I— Tx GRG Enabie
Parlty EVEN/JODD RTS
/SDLC/CRC-16
0 0 Sync Modes Enable
0 1 1Stop BX/Character Tx Enable
1 0 11/2 Stop Bita/Character Send Break
1 1 2 Stop Bits/Character
0 0 Tx5Bits{Or LessyCharacter
0 0 8-BitSync Character 0 1 Tx7 Bits/Character
0 1 16-BrSync Character 1 0 Tx#6 Bits/Characier
1 0 SDLC Mode (01111110 Flag) 1 1 Tx8Bita/Character
1 1 Extemnal Sync Mode
DTR
0 0 X1 Clock Mode
0 1 X16 Clock Mode
1 0 X32 Clock Mode
1 1 X64 Clock Mode
Wite Rogister 6
[o7] 06|05 |04 ]03[02[01]D0]
Sync7 Sync6 Sync5 Sync4  Syncd Sync2 Syncl  Sync0  Monosync, 8 Bits
Syncl Sync0 SyncS Sync4 Sync3 Sync2 Synci Sync0  Monosync, 6 Blts
Sync7 Sync6 Sync5 Sync4 Syncd Sync2 Synci Sync0  Bisync, 16 Bits
Sync3 Sync2 Syncl  Sync0 1 1 1 1 Bisync, 12 Bits
ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADRO SDLC
ADR7 ADR6 ADRS ADR4 x x x x SDLC (Address Range)
Figure 9. Write Register Bit Functions (Continued)
0/
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Wrike Registor 8

Sync11 Sync10 Syncd
° 1

[o7Toeos]o+]os]02 [0+ o]

0 0 NoReset

0 1 Channel ResetB

1 0 Channel ResetA

1 1 Force Hardware Resot
Wrike Register 10

[D7]De|os|m|os|02|m|oo|

_aa00

NRZ
NRZI

FM1 (Transition = 1)
FMO (Transition = 0)

-0 =0

Write Register 7

|D7|os|05|04|mloz|01 Iﬂ

I

Sync7 Syncé Syncs Syncdé  Syncd  Sync2 Synei anco Monosync, 8 Bits
Sync4 Syncd  Sync2  Synci

1

L w

NV

DLC

ME

Status Hight/Status Low

6 Bit//8 Bk Sync

Loop Mode
Abort//Flag On Underrun
Mari//Flag idle

Go Active On Poll

CRC Preset /10

Syncs Sync0 Monosync, 6 Bits
Sync15 Synct4 Sync13 &nc‘z Sync11 Sync10 Synee Synce Blsync, 16 Bits
Synce &mﬂ Syncs Syncs Syno4 Blsync, 12 Bits
SDLC

Write Register 11
Imloeloslmloalozlmlool
0 0 /TRxC Out= Xtal Qutput
0 1 /TRxC Out = Transmit Clock
1 0 /TRxC Out = BR Generator Qutput
1 1 /TRxC Out = DPLL Output
/TRxC OA
0 O Transmi Clock = /ATXC Pin
0 1 Transmk Clock = /TRxC Pin
1 0 Transmk Clock = BR Generator Output
1 1 Transmit Clock = DPLL Output
0 0 Receive Clock = RTxC Pin
0 1 Recaeive Clock = /TRXC Pin
1 0 Recelve Clock = BR Generator Output
1 1 Receive Clock = DPLL Output
/MRTxC Xtal/No Xtal
Write Register 12

Io7|os|os|o4|mloz|m|ooj

I—-— TCO 7

TC1

TC3 Lower Byte of
TC4 Time Constant

Figure 9. Write Register Bit Functions (Continued)
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Write Register 13

== =]

Write Register 14 0

Lmloe]oslmloslozlmlool

l Tcs l I— BR Generator Enable
TC9
BR Generator Source
TC10 .
/DTR/MRequest Function
TC11

Upper Byte of
TC12 Time Constant Auto Echo
Local Loopback
TC13
TC14 0 0 o0 NullCommand
TC15 0 0 1 Enter Search Mode
0 1 0 Reset Missing Clock
0 1 1 Disable DPLL
1 0 0 SelSource = BR Generalor
1 0 1 SetSource =/RTxC
1 1 0 SetFM Mode
1 1 1 SetNRZ Mode
Write Register 15

[mlosloslmloalozlmlool

| L,
Zero Count IE
SDLC FIFO Enable
DCDIE

SyncHunt IE

CTSIE

Tx UnderrunvEOM IE
Break/Abort IE

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 (Channel 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

18
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Read Register 0 Read Register 3
Imlosloslmlosjozlmlool {07] e[ 05|04 [ D3 [02] D1 | o]
I Rx Ch Avallabl I—— Channel B Ext/Status [P
Zero Count Channel 8 Tx IP
Tx Buffer Emply Channel B Rx IP .
pCo Channel A Ext/Status [P
SyncHunt Channel A Tx IP 3
cTs Channel A Rx IP .
Tx Underrun/EOM i
Break/Abort '
* Always 0 In 8 Channel
Read Register 6 *
Read Register 1 Igloeloslmloalmlmloo]
[ [ [ [ [ ] L
8co
I—— Alf Sent 8cC1
Residue Code 2 8c2
Residue Code 1 8c3
Residue Code 0 BC4
Parity Error 8C5
Rx O Eror BCs
CRC/Framing Emor BC7
End of Frame (SDLC) * Can only be accessed i the SDLC FIFO enhancement

is enabled (WR15 bit D2 setto 1)
SDLC FIFO Status and Byte Count (LSB)

Read Register 2

Read Register 7 *
|o7|De]Dle4|03IDz|D1|Do|

|D7|D6|DS|D4|DGI02|D1|DOI

I—— vo I
h BC8
V1
BCY
vz
BC10
v3 Interrupt
* C11
va > Vector B
BC12
V5
BC13
Ve
J FDA: FIFO Available Status
v7 1 = Status Reads from FIFO
* FOS: FIFO Overflow Status
Modified In B Channel 1 = FIFO Overflowed

0 = Normal

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

SDLC FIFO Status and Byte Count (MSB)

SR

Figure 10. Read Register Bit Functions
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Read Register 10 Read Roglster 13
Lmlosloslmlmlozlm]—l |D7|De]05|04loaloz]m Do] )

Tcs )
On Loop TCo

TC10

TC11

Upper Byte

Loop Sending 7c12 (- of Time Constant
o TC13
Two Clocks Missing TC14
Onve Clock Missing TC15
Read Register 12 Read Register 15
Lm]osloslm'mlnzlmloo {o7 fos fos | [p4]oa]p2 Imloo
Tco ") 0
€1 Zero Count [E
- ° 9]
T3 Lower Byte DCD IE J
Tca of Time Constant Sync/Hunt IE
Tc8 CTS IE
Tcs Tx Undenun/EOM IE
Te7 ) Break/Abort IE

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 Controt Register

00010 IVR Interrupt Vector Register

00011 ICSR Interrupt Command Register (Write)

00011 ISR Interrupt Status Register (Read)

00100 DER DMA Enable/Disabie 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 Channel 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
Adkiress: 00000 (Wiite) Adkiress: 00000 (Read)

Lo [oe fos Jos oo [oe ot oo

[o7]oe[osf o Joa oz o1 Joo]

| l— Address 0 I I— Tx B DMA Abort
Address 1 Rx B DMA Abort
Address 2 Tx A DMA Abort
Address 3 Rx A DMA Abort
Address 4 ¢ Tx B DMA Terminal Count
DMA Commands Rx B DMA Terminal Count
0 0 0 NuiCommand Tx A DMA Terminal Count
0 0 1 Reserved
0 1 0 Reset Highest IUS Rx A DMA Terminal Count
0 1 1 DMAReset
1 0 0 Enable TxBDMA
1 0 1 Ensble RxBDMA
1 1 0 Enable TxADMA
1 1 1 Ensble RxADMA

Figure 12. DMA Status Register

Figure 11. Channel Command/Address Register
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Address: 00001

Lo oe [ os [ o4 [os [oz o1 Joo]
l— Tx B DMA interrupt Enable

Rx B DMA Interrupt Enable
Tx A OMA Interrupt Enable
Ax A DMA Interrupt Enable
vis

NV

oLc

MIE

Figure 13. Interrupt Control Register

Address: 00010
[D7|DGIDS|D4'DSIDZID1|DO|

L
V1
vz *
iva

* Potentially modified by inferrupt condiion

Figure 14. Interrupt Vector Register

Address: 00011 (Write)
IE]DGIDSID4]D$|02ID1 IDOI
l— Select Tx B OMA

Select Rx B DMA
Select Tx A DMA
Select Rx ADMA

Reserved

DMA Interrupt Commands

Null Command
Reset IP

Reset US

Reset IP and IUS
Reserved

Set IP

Set IUS

Set IP and IUS

- s awuawapoo00o0
-~ s 00w 00
= 0“0 0a0

Figure 15. Interrupt Command/Register

Address: 00011 (Read)

[T e]

oalmlozlmlool

l— Tx B DMA IP
Rx B DMA P
Tx ADMAIP
Rx ADMA IP

Tx B DMA IUS

Rx B DMA US

Tx A DMA IUS

Rx ADMA [US

Figure 16. Interrupt Status Register

Address: 00100

Io7|os|os|

D4|Ds|02|m

Tx B DMA Abort Enable
Rx 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 Enable

Figure 17. DMA Enable Register

Address: 00101

ID7IDG|05|

o4|os|oz]o1loo]

l

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

' l— Tx B DMA Address inc/Dec

DMA Priority
0 0 RxATxARxB/TxB
0 1 RxB/TxBRxATxA
1 0 RxARxB/TxATxB
1 1 RxBRxATxB/TxA
Reserved
Bus Request per Channel
Figure 18. DMA Control Register
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' Address: 01000 (Low Byte) Address: 01000 (Low Byte)
01001 (High Byte) 01001 (High Byte)
{07 ] 06 |05 | 04 0a [ 02|01 | 00 | |D7lD€ID$ID4103]DZID1 [oo]
I_ Rx A Cnt0 I— Rx ACnt8
l— Rx A Cnt1 l— fix A Crt9
Rx A Cnt2 Rx A Cnt10
Rx A Cri3 Rx A Cnt11
Rx A Crtd Rx A Cnt12 |
Rx A Cnt5 Rx A Cnt13 '
Rx A Crit6 fx A Cnti4
Rx A Cnt7 Rx A Cnt15
(A)LSB (B) MSB
Figure 19. Receive DMA Count Register Channel A [
Address: 01010 (Low Byte) Address: 01010 (Low Byte)
01011 (High Byte) 01011 (High Byte)
T |D7|Ds|05|04|m|02|01|00| |D7]De|Ds|D4]m|Dz|D1|Do|
‘ | I— Tx ACnto I |-— Tx A Cnt8
Tx A Cntl Tx A Cnt9
Tx A Cnt2 Tx A Cnt10
Tx Acnt3 Tx A Crif1
Tx A Cn4 Tx A Cnt12
Tx ACnts TxACnt13
Tx A Cnt6 Tx A Cnt14
Tx A Cnt7 Tx A Cnt15
(A)LSB (B) MSB
Figure 20. Transmit DMA Count Register Channel A
N
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Address: 01100 (Low Byte) Address: 01100 (Low Byte)
01101 (High Byte) 01101 (High Byte)

lov]oe|os|m|oa]oz|m|oo| |ov|oe|os|m|oa|oz]m]oo]

e =

Rx B Cnt1
Rx B Cnt2
Rx B Crt3
Rx B Cri4
Rx B CntS
Rx B Cri6
Rx B Cnt7

(A)LSB (B) MSB

Figure 21. Receive DMA Count Register Channel B

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

|D7|Ds|05]m]mloz|o1|oo| lo7|ne|os|n4|oo|nzlm|m|

= =

Tx B Cn2
TxBCn3
Tx BCn4
Tx B CntS
Tx BCnt6
TxBCnt7

(A)LSB (B) MSB

Figure 22. Transmit DMA Count Register Channel B

Rx B Cnig
Rx B Cnt9
Rx B Cnt10
Rx B Cnt11
Rx B Cnt12
Rx B Cnt13
Rx B Cnt14
Rx B Cnt15

TxBCnt8

Tx B Cnt9

Tx BCnt10
Tx B Cnt11
Tx B Cnt12
TxBCnti3
Tx B Cnt14
Tx B Cnt15
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T
( 7 Address: 10000 (Bits 0-7) Addrees: 10010 (Bits 16-23)
[07] 06| 0|04 ]2 02|01 ] 00] 107 s 05|04 ] 03] 02]01] 00
I_ Rx A Addr0 I— Rx A Addr16
l— R A Addr1 I— Fx A Addr17
Rx A Addr2 Rx A Addr18
Rx A Add3 Rx A Addr19
Fx A Addrd Rx A Addr20 ‘
Rx A AdES Rix A Addr21 I
Rx A Addr6 Rox A Addr22 i
Rx A Adcr7 Rx A Addr23 ’
g
(A) € !
Addross: 10001 (Bits 8-15) Address: 10011 (Bits 24-31)
( ' Imroslos—lmlmlozlmlool |o7|os|os|o4|oa|oz|m|ooj

| I— Rx A Addr8 | I— Rx A Addr24
Rx A Addrd Rx A Addr25
Rx A Addr10 Rx A Addr26

T Rx A Addrt1 Rx A Addr27
(“. Rx A Addri2 L Rx A Addr28
Rx A Addr13 Fx A Addr29
Rx A Addr14 Rx A Addr30
Rx A Addr15 Rx A Addr31

(B) (D)

Figure 23. Receive DMA Address Register Channel A
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Address: 10100 (Bits 0-7)

[©7 e o5 o« [ o Joz o1 Jeo]

I l— Tx A AddrO
Tx A Addr

Tx A Addr2

Tx A Addr3

Tx A Addrd
Tx A Addr5

Tx A Addr6

Tx A Addr7

(A)

Address: 10101 (Bits 8-15)

ID7IDGIDSID4|DSID2|01 DO]

Tx A Add8
Tx A Addr9
Tx A Addr10
Tx A Addr11

Tx A Addr12

Tx A Addri13
Tx A Addri4

(B)

Tx A Addr15

Address: 10110 (Bits 16-23)
lm]osloslmlmlozlmlool

=

(©

Address: 10111 (Bits 24-31)
|D7losloslo4loalozlmloo|

=

(D)

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 Addr2?7
Tx A Addr28
Tx A Addr29
Tx A Addr30
Tx A Addr31
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Address: 11000 {Bits 0-7)
[ [oe fos fo« [os Joe o1 oo ]

eSS

Rx B Addr3

Rx B Addr4

Rx B Addrs
Rx B Addr6

(A)

Address: 11001 (Bits 8-15)

e[ [=[]=]

===

Rx B Addr7

Rx B Addr11
Rx B Addr12

Rx B Addr13
Rx B Addrt4

(B)

Rx B Addr15

Address: 11010 (Bus 16-23)

[ 7] oe fos o+ oo oz Jor Too]

=iz

Rx B Addr19

Rx B Addr20

Rx B Addr21
Rx B Addr22

Address: 11011 (Bits 24-31)

Rx B Addr23

©

lo7los|05|o4|m|oz|01|ﬂ

l I— Rx B Addr24
Rx B Addr25
Rx B Addr26

Rx B Addr27

Rx B Addr28

Rx B Addr29

Rx B Addr30

Rx B Addr31

(D)

Figure 25. Receive DMA Address Register Channel B
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Address: 11100 (Bks 0-7)

{o7]oeos |04 ]os o201 |00

Address: 11110 (BRs 16-23)
|D7|06J05|D4|m|02|01lool

== =

Tx B Addrd
Tx B Addr4

Tx B Addr5

Tx B Addr6

Tx B Addc7

Address: 11101 (Blts 8-15)

(A)

[07 fos [os o4 oo o2 o1 [ o]

(€

Address: 11111 (Bits 24-31)
ID7|Ds|05|D4|Da|02|D1|Do

= [_LI';

Tx B Addr10
Tx B Addr11
Tx 8 Addr12

Tx B Addr13
Tx B Addr14

(B)

Tx B Addr15

o)

Figure 26. Transmit DMA Address Register Channel B

Tx 8 Addr16
Tx B Addrt7
Tx B Addr18
Tx B Addrt9
Tx B Addr20
Tx B Addr21
Tx B Addr22
Tx B Addr23

Tx B Addr24
Tx B Addr25
Tx B Addr26
Tx B Addr27
Tx B Addr28
Tx B Addr29
Tx B Addr30
Tx B Addr31
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ABSOLUTE MAXIMUM RATINGS

Voltages on all pins, with respect

TOGND ...ttt 03Vio+70V
Operating Ambient

Temperature ...........cccoevveernen. See Ordering Information
Storage Temperature .............ccocccveneee.. -85°C to 150°C
Voltages on all inputs, with respect

OGND ..o, 03VtoV,+03V

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause pemmanent 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 specifications 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:

+475V<Vec €525V
GND=0V
T, as specified in Ordering Information

20K0

From Oufput fo} o
Under Test

250 uA

Al
N

sopt

Figure 27. Standard Test Load

CAPACITANCE
Symbol Parameter Min Max Unit Condition
C,, Input Capacitance 10 pF Unmeasured Pins
Cour Output Capacitance 15 pF Returned to Ground
Cwo Bidirectional Capacitance 20 pF
f = 1 MHz over specfied temperature range.
Unmeasured pins returned to ground.
Miscellaneous: Transistor Count52,047
Z216C35 DC CHARACTERISTICS
Symbol Parameter Min Typ Max Unit Condition
v, Input High Voltage 22 Vee +0.3 \
A Input Low Voltage -0.3 08 \
Vot Output High Voltage 2.4 \Y Iy =-1.6 MA
Voo Output High Voltage V. -0.8 v 1, =-250 pA
Vo Output Low Voltage 0.4 \Y I, =+2.0mA
L Input Leakage + 10.00 pA 0.4<V,<+24V
low Output Leakage + 10.00 pA 0.4 < Vo < +2.4V
lea Ve Supply Current 7 50 mA Ve =5V, V,=48V,V, =02V

Ve = 5 V1 5% unless otherwise specified, over specified temperature range.




AC CHARACTERISTICS
10MHz *

No Symbol Parameter Min Max Notes
1 Tcye Bus Cycle Time 4TcPC
2 TwASI /AS Low Width 40
3 TwASh /AS High Width 90
4 TwDSI /DS Low Width 70
5 TwDSh /DS High Width 60
6 TdAS(DS) /AST to /DS{ Delay Time 5
7 TdDS(AS) /DST to /AS{ Delay Time 5
8 TdDS(DRa) /DS to Data Active Delay 0
9 TdDS(DRv) /DS{ to Data Valid Delay 85
10 TdDS(DRn) /DST to Data Not Valid Delay 0
11 TdDS(DRz) /DST to Data Fioat Delay 20
12 TsCS(AS) /CS to /AST Setup Time 15
13 ThCS(AS) /CS to /AST Hoid Time 0
14 TsADD(AS) Direct Address to /AST Setup Time 15 [1]
15 ThADD(AS) Direct Address to /AST Hold Time 5 (1]
16 TSSIA(AS) Status /INTACK to /AST Setup Time 15
17 ThSIA(AS) Status /INTACK to /AST Hold Time 5
18 TSAD(AS) Adress to /AST Setup Time 15
19 ThAD(AS) Address to /AST Hold Time 5
20 TSRW(DS) R//W to /DS{ Setup Time 0
21 ThRW(DS) R//W to /DS Hold Time 25
22 TdDSH(RDY) /DS to /READY{ Delay 50
23 TdDSr(RDY) /DST to /READYT Delay 40
24 TsDW(DS) Write Data to /DS Setup Time 0
25 ThDW(DS) Write Data to /DSdHold Time 25
26 TdRDY(DRv) /READY{ 1o Data Valid Delay 40
28 TwRDI /RD Low Width 70
29 TwRDh /RD High Width 60
30 TdAS(RD) /AST to /RDJ Delay Time 5
31 TdRD(AS) /RDTto /AS{ Delay Time 5
32 TdRD(DRa) /RD{ 10 Data Active Delay 0
33 TdRD(DRv) /RDI to Data Vaiid Delay 85
34 TdRD(DRn) /RDT to Data Not Valid Delay 0
35 TdRD(DRz) /RDTio Data Float Delay 20
36 TdRDf(RDY) /RDLto /READY! Delay 50
37 TdRDr(RDY) /RDT to /READYT Delay 40
38 TWWRI /WR Low Width 70
39 TWWRh /WR High Width 60
40 TAAS(WR) /AST to /WR{ Delay Time 5

/WRTto ASL Delay Time 5

41 TAWR(AS)

* Units in nanosaconds.
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AC CHARACTERISTICS (Continued)

10MHz *
No Symbol Parameter Min Max Notes
42 TSDW(WR) Write Data to /WRJ Setup Time 0
43 ThDW(WR) Write Data to /WRJ Hold Time 25
44 TdWRI(RDY) MR! to /READY Delay 50
45 TdWRI(RDY) /RT to /READY{Delay 40
46 TsCS(DS) /CS to /DS{ Setup Time 0 (2]
47 ThCS(DS) /CS to /DSY Hold Time 25 I2]
48 TsADD(DS) Direct Address to /DS Setup Time 0 (1,2]
49 ThADD(DS) Direct Address to /DS Hold Time 25 [.2]
50 TsSIA(DS) Status /INTACK to /DS Setup Time 0 (2]
51 ThSIA(DS) Status /INTACK to /DS Hold Time 25 [2]
52 TSCS(RD) /CS to /RD{ Setup Time 0 (2]
53 ThCS(RD) /CS to /RD4 Hold Time 25 [2]
54 TsADD(RD) Direct Address to /RDISetup Time 0 [1.2]
55 ThADD(RD) Direct Address to /RD{ Hold Time 25 [1.2]
56 TsSIA(RD) Status /INTACK to /RD{ Setup Time 0 (2]
57 ThSIA(RD) Status /INTACK to /RD4 Hold Time 25 (2]
58 TsCS(WR) ICS to WR{ Setup Time 0 {2} -
59 ThCS(WR) /CS to WRL Hold Time 25 (2]
60 TSADD(WR) Direct Address to /WRJ Setup Time 0 (1.2]
61 ThADD(WR) Direct Address to /WR{ Hold Time 25 (1.2]
62 TSSIA(WR) Status /INTACK to /WR{ Setup Time 0 (2]
63 ThSIA(WR) Status /INTACK to /WRJ Hold Time 25 {2]
78 TdDSI(RDY) /DS{ (Intack) to /READY! Delay 300 [4]
81 TSIEI(DSI) IE! to /DSY (intack) Setup Time 60
82 ThIEI(DSI) IEl to /DST (intack) Hold Time 0
83 TdIEKIEQ) IEl to IEO Delay 60
84 TdAS(IEQ) /AST or Status Intack to IEO Delay 60
85 TADSI(INT) /DS (Intack) to /INT Inactive Delay 200
86 TdDSI(Wf) /DS{ (Intack) to /WAIT4 Delay 40
87 TdDSH(Wr) /DSI (Intack) to WAITT Delay 300 (4]
88 TdW(DRy) /WAITT to Data Valid Delay 40
89 TdRDI(RDY) /RD4 (intack) to /READY{ Delay 300 (4]
91 TsIEI(RDI) IEI to /RD4 (Intack) Setup Time 60
92 ThIEI(RDY) IEi to /RDT (Intack) Hold Time 0
93 TARDI(INT) /RD4 (intack) to /INT Inactive Delay 200
94 TdRDI(WI) /RDI (Intack) to WAITL Delay 40
95 TdRDI(Wr) /RD4 (Intack) to WAITT Delay 300 (4]
96 TwPIA | Pulsed fINTACK Low Width 70
g7 TwPIAh Pulsed /INTACK High Width 60
98 TdAS(PIA) JAST to Puised /INTACK4 Delay Time 5

* Units in nanoseconds.
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AC CHARACTERISTICS (Continued)

10MHZz *
No Symbol Parameter Min Max Notes
99 TdPIA(AS) Pulsed /INTACKT to /AS! Delay Time 5
100 TdPIA(DRa) Puised /INTACKJ to Data Active Delay 0
101 TdPEA(DRn) Pulsed /INTACKT to Data Not Valid Delay 0
102 TdPIA(DRz) Pulsed INTACKT to Data Float Delay 20
103 TsIEI(PIA) IEl to Pulsed /INTACKJ Setup Time 60
104 ThIEI(PIA) IEl to Pulsed /INTACKT Hold Time 0
105  TdPIA(IEO) Pulsed /INTACK{ to IEO Delay 60
106  TdPIA(INT) Pulsed AINTACKJ to /INT Inactive Delay 200
107 TdPIAKRDY) Pulsed /INTACK! to /READY! Delay 300 (4]
108 TdPIA(RDY) Pulsed /INTACKT to /READYT Delay 40
109 TdPIA(WI) Pulsed /INTACK{ to /WAIT! Delay 40
110 TdPIA(Wr) Puised /INTACK{ to /WAITT Delay 300 [4]
111 TdSIA(INT) Status /INTACK! to /INT Inactive Delay 200 [2]
113 TwRESI /RESET Low Width 170
114 TwRESh /RESET High Width 60
115  TdRES(STB) /RESETT to /Strobed 60 (3]
116 TdPC(BUSa) PCLKT to Bus Active Delay 40 [5])
117 TdPC(BRQ) PCLKT to /BUSREQ Delay 40
118 TsBAK(PC) /BUSACK to PCLKT Setup Time 10
119 ThBAK(PC) /BUSACK to PCLKTHold Time 30
120 TwPCl PCLK Low Width 35
121 TwPCh PCLK High Width 35
122 TcPC PCLK Cycle Time 100
123 TiPC PCLK Fall Time 10
124 TrPC PCLK Rise Time 10
125  TdPCr(UAS) PCLKT to JUAS Delay 30 [5]
126 TwWUASI {UAS Low Width 30 (5,6]
127 TdPCK(UAS) PCLK{ to JUAS Delay 30 [5]
128 TdPCr(AS) PCLKTto /AS Delay 30 (5]
128 TwASI JAS Low Width 30 [5.6]
130 TdPC(AS) PCLK{ to /AS Delay 30 [5]
131 TdAS(DSr) IAST to /DS! (Read) Delay 30 [5.7]
132 TdDS(PCr) PCLKT to /DS Delay 30 [5]
133 TwDSIr /DS Low Width (Read) 135 [5.8]
134 TdPCKDS) PCLKJ! to /DS Delay 30 [5]
135 TsDR(DS) Read Data to /DST Setup Time 30 [5)
136 ThDR(DS) Read Data to /DST Hold Time 0 [5]
137 TdPC(RW) PCLKT to R//W Delay 30 [5]
138 TdAS(RD) /AST to /RD{ Delay 30 [5.7]
139 TdPCr(RD) PCLKT to /RD Delay 30 [5]

* Units in nanoseconds.
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AC CHARACTERISTICS (Continued)

10MHz *
No Symbol Parameter Min Max Notes
140  TwRDI /RD Low Width 135 (5.8]
141 TdPCKRD) PCLKJ{ to /RD Delay 30 [5]
142 TsDR(RD) Read Data to /RDT Setup Time 30 (5]
143 ThDR(RD) Read Data to /RDT Hold Time 0 (5]
144 TdPC(ADD) PCLKT to Direct Address Delay 30 [1.5]
145  TdPC(AD) PCLKT to Address Delay 40 (5]
146 ThAD(PC) Address to PCLKT Hold Time 0 {5]
147 TdPC(ADz) PCLKT to Address Float Delay 50 [5)
148 TdPC(ADa) PCLKT to Address Active Delay 40 (5]
149  TsAD(UAS) Address to JUAST Setup Time 20 (5]
150  ThAD(UAS) Address to JUAST Hold Time 20 (5]
151 TsAD(AS) Address to /AST Setup Time 20 (5]
152 ThAD(AS) Address to /ASTHold Time 20 (5]
153  TsW(PC) /WAIT to PCLK{ Setup Time 10 (5]
154  ThW(PC) /WAIT to PCLK{ Hold Time 30 (5]
155  TsRDY(PC) /READY to PCLK! Setup Time 10 (5]
156  ThRDY(PC) /READY to PCLK{ Hold Time 30 (5]
157 ThDW(PC) Wirite Data to PCLKT Hold Time 0 (5]
158  TdAS(DSw) /AST to /DSL (Write) Delay 85 [5.9]
159  TsDW(DS) Write Data to /DS{ Setup Time 30 (5.6]
160  TwDSIw /DS Low Width (Write) 90 [5.10]
161 ThDW(DS) Write Data to /DST Hold Time 30 [5. 7]
162  TdAS(WR) /AST to WRI Delay 85 [5.9]
163 TsDW(WR) Write Data to /WRJ Setup Time 30 (5.6]
164  TwWRI /WR Low Width Q0 [5.10]
165  ThDW(WR) Write Data to /WRT Hold Time 30 (5.7]
166  TdPC(WR) PCLK{ to /WR Delay 30 [5]
PCLKT to Bus Float Delay 50 (5]

167  TdPC(BUSz)

Notes:

[1] Direct address is A1/A//B or AG/SCC//DMA.

[2] The parameter applies only when /AS is not present.
[3] /Strobe is any of /DS, /RD, MR or Pulsed /INTACK.
[4] Clock-cycle dependent, 2TcPC + TwPCI + TIPC + 55,
[5] Parameter applies only while ISCC is bus master.

[6] Clock-cycle dependent, TWPCh + TfPC - 15.

[7] Clock-cycle dependent, TWPC1 + TriPC - 15.

[8] Clock-cycle dependent, TcPC + TwPCh + TrPC - 10.
[9] Clock-cycle dependent, TcPC - 15.

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

* Units in nanoseconds.
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/INTACK
(Status)
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I/
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/WAIT//RDY
(Wait /

/WAIT/RDY

(Ready)

Figure 28. Multiplexed /DS Read Cycle
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ICS

Al/NB
A0/SCC/DMA

/INTACK
(Status)

IAS

RIW

/DS

ADO-AD15

MWAIT//RDY

(Wait)

WAIT//RDY
(Ready)

71

y

8
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Figure 29. Multiplexed /DS Write Cycle
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ICS

Al/N/B
AWSCC//DMA

ANTACK
(Status)

IAS

/RD

ADO-AD15

/WAIT/RDY
(Walt)

/WAIT/RDY
{Ready)

o [+ot®
o o R
i A .~
O[3 0
C =y —© P~ o]
7 ©
_/
&) @) @

Figure 30. Multiplexed /RD Read Cycle
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Al/NB
AU/SCC//DMA

L
ANTACK
(Status) /
O

IAS

A
—® - o .
. p
i 1 \_
- ~®— > [ @ —

ADO-AD15

<

MWAIT/RDY
(Walt)

MWAIT//RDY /

(Ready)

Figure 31. Muitiplexed /WR Write Cycle
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Al/A/B
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/INTACK 3
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® )
p
RIW 7
£) - w1 (2
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- Y,
(O)— > (5)— >
T\ 2/
—{1 -
A
ADO-AD1S
>ZL %

MWAIT//RDY
(Wait)

/WAIT//IRDY
(Ready)

Figure 32. Non-muitipiexed /DS Read Cycle
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AC CHARACTERISTICS

10MHz *
No Symbol Parameter Min Max Notes
1 TsRXD(RXCr) RxD to RxCT Setup Time (x1 mode) 0 [1]
2 ThRXD(RXCr) RxD to /RxCT Hold Time (x1 mode) 150 [1]
3 TSRXD(RXCH) RxD to /RxC4 Setup Time (x1 mode) 0 [1.5]
4 ThRXD(RXCH) RxD to RxC{d Hold Time (x1 mode) 150 [1.5}
5 TsSY(RXC) /SYNC to RxCT Setup Time -200 (1]
6 ThSY(RXC) /SYNC to RxCT Hold Time 5TcPc [1]
7 TsTXC(PC) /TxC to PCLK Setup Time 0 [2.4]
8 TdTXCHTXD) TxCl to TxD Delay (x1 mode) 150 [2]
9 TdTxCr(TXD) /TxCT to TxD Delay (x1 mode) 150 [2.5)
10 TATXD(TRX) TxD to /TRXC Delay (Send Clock Echo) 200
11 TwRTXh /RTxC High Width 150 [6]
12 TwRTXI /RTxC Low Width 150 (6}
13 TcRTX /RTxC Cycle Time (RxD, TxD) 400 [6.7]
14 TcRTXX Crystal Oscillator Period 100 1000 [3]
15 TwTRXh /TRxC High Width 150 (6]
16 TwTRXI /TRxC Low Width 150 (6]
17 TcTRX [TRxC Cycle Time (RxD, TxD) 400 [6,7]
18 TwWEXT /DCD or /CTS Pulse Width 200
19 TwSY /SYNC Pulse Width 200

* Units in nanoseconds.

Notes:

[1] RxC is RTXC or [TRxC, whichever is supplying the receive clock.
[2] /TxC is TRxC or [RTxC, whichever is supplying the transmit clock.
{3] Both /RTxC and /SYNC have 30 pf capacitors to ground connected to them.
[4] Parameter applies only if the data rate is ona-fourth the PCLK rate. In all other cases, no phase refationship 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 requirerments.
[7] The maximum receive or transmit data rate is one-fourth PCLK.
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AC CHARACTERISTICS
System Timing
10MHz
No Symbol Parameter Min Max Notes t
1 TARXC(SY) /RxCT to /SYNC 4 7 1
2 TARXC(INT) RxCT to /INT Valid Delay 10 16 1
3 TATXC(INT) [TxC{ to /INT valid Delay 6 10
4 TASY(INT) /SYNC Transition to /INT Valid Delay 2 6
5 TAEXT(INT) /DCD or /CTS Transition to /INT Valid Delay 2 6

1 Units equal to TcPe.

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.
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Figure 51. Z16C35 System Timing
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PACKAGE INFORMATION
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1.002 q ¢ D
gss '.?,ZN!, 3p 290
d . b 953 $010
i — b s.003
q -.ag
fs?
g <P
+E1} D
q - ¥
at h
g 13
Qa3 D
M4 4 b b0 81| S) 55 8T 68 . B
OO UUUHJUUUUUUU‘J
e .953 4003 —-—~—~-J
. —9902.010 ———————

045 X 45°
£° NOMINAL /
8PL :
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_."' b’ *.002
926 t.010
DIMENSION FROM LOWEST ROINT
TO LOWEST POINT OF J LEADS.

68-Lead Plastic Chip Carrier
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ORDERING INFORMATION

Z216C35 ISCC 10 MHz
68-Pin PLCC
216C3510VSC

CODES

PACKAGE

Preferred
V = Plastic Chip Carrier

Longer Lead Time

F = Plastic Quad Flat Pack

G = Ceramic PGA (Pin Grid Array)
L = Ceramic LCC

Q = Ceramic Quad-in-Line

TEMPERATURE
Preferred
S=0°Cto +70°C

Longer Lead Time
E =-40°C to +85°C

Example:

ENVIRONMENTAL
Preferred

C = Plastic Standard

E = Hermetic Standard

Longer Lead Time
D = Plastic Stressed

Z16C3510VSC  16C35, 10MHz, Plastic PLCC, 0°C to 70°C, Plastic Standard Flow

Z 16C35 10 V S C

| ——

Environmental Flow
Temperature
Package

Speed

Product Number
Zilog Prefix
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ZILOG DOMESTIC SALES OFFICES

AND TECHNICAL CENTERS

CALIFORNIA

AQOUTa ... 818-707-2160
Campbel ..o 408-370-8120
TUSHN e 714-838-7800
COLORADO

BOUIdEr ... 303-494-2905
FLORIDA

LarQo oo 813-585-2533
GEORGIA

NOICIOSS ..o 404-448-9370
ILLINOIS

Schaumburg ..o 708-517-8080
NEW HAMPSHIRE

Nashua ... 603-888-8590
NEW JERSEY

ClATK e, 201-382-5700
NORTH CAROLINA

Raleigh ........ccccoooviniii 919-790-7706
OHIO

SevenHills ..o, 216-447-1480
PENNSYLVANIA

AMDIEN .o, 215-653-0230
TEXAS

Dallas .....ccooeieeiii e, 214-987-9987
WASHINGTON

Seattle ..o 206-523-3591

© 1990 by Zilog, Inc. All rights reserved. No part of this publica-
tion may be reproduced, stored in aretrieval system, or transmit-
ted, in any form or by any means, electronic, mechanical, photo-
copying, recording, or otherwise, without the prior written permis-
sion of Zilog.

The information contained herein is subject to change without
notice. Zilog will not be responsible for any such changes. Zilog
will not be responsible for notifying any user of changes. Zitog
assumes no responsibility for the use of any circuitry or other
technology embodied in a Zilog product. No patent licenses,
industrial property rights, or other rights are implied.

INTERNATIONAL SALES OFFICES

CANADA

TOMONO .o 416-673-0634
GERMANY

MUNICH ..o 49-89-672-045
JAPAN

TOKYO oottt 81-3-587-0528
HONG KONG

KOWIOON ..o 852-7238979
KOREA

SEOU ..ot 82-2-552-5401
SINGAPORE

SINGAPOTE ..ottt 65-2357155
TAIWAN

TAIPEI coeeveviee e 886-2-741-3125

UNITED KINGDOM
Maidenhead ............ccccccoovveieiiiiiii 44-628-392-00

Zilog will not be responsible for any damage to the user that may
result from accidents or any other reasons during operations of
the products described herein.

All specifications (parameters) are subject to change without
notice. Zilog will not be responsible for any such changes. Zilog
will not be responsible for notifying any user of changes. The ap-
plicable Zilog test documentation will specify which parameters
are tested.
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