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Z8030 Z-BUS SCC/
Z8530 SCC Serial
Commmunications Controller

October 1987
Features ® Two independent, 0 to 2M bit/second, full- synchronous characters and CRC genera-
duplex channels, each with a separate crystal tion and checking with CRC-16 or
oscillator, baud rate generator, and Digital CRC-CCITT preset to either 1s or 0s.
Phase-Locked Loop for clock recovery. 8 SDLC/HDLC mode with comprehensive
W Multi-protocol operation under program frame-level control, automatic zero insertion
control; programmable for NRZ, NRZI, or and deletion, I-field residue handling, abort
FM data encoding. generation and detection, CRC generation
®m Asynchronous mode with five to eight bits and Chf"""kmg' and SDLC Loop mode
and one, one and one-half, or two stop bits operation.
per character; programmable clock factor; W Local Loopback and Auto Echo modes.
break detection and generation; p.arity, ® Supports T1 digital trunk.
overrun, and framing error detection.
m Synchronous mode with internal or external
character synchronization on one or two
General The SCC Serial Communications Controller device contains a variety of new, sophisticated
Description  is a dual-channel, multi-protocol data communi- internal functions including on-chip baud rate

cations peripheral designed for use with conven-
tional non-multiplexed buses and the Zilog
Z-BUS.® The SCC functions as a serial-to-parallel,
parallel-to-serial converter/controller. The SCC
can be software-configured to satisfy a wide vari-
ety of serial communications applications. The
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generators, Digital PhaseLocked Loops, and
crystal oscillators that dramatically reduce the
need for external logic.
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eneral The SCC handles asynchronous formats, modes. The SCC also has facilities for
Description  Synchronous byte-oriented protocols such as modem controls in both channels. In appli-
(Continued)  IBM Bisync, and Synchronous bit-oriented pro- cations where these controls are not needed,
tocols such as HDLC and IBM SDLC. This ver- the modem controls can be used for
satile device supports virtually any serial data general-purpose [/O.
transfer application (cassette, diskette, tape The daisy-chain interrupt hierarchy is also
drives, etc.). supported—as is standard for Zilog peripheral
The device can generate and check CRC components.
codes in any Synchronous mode and can be
programmed to check data integrity in various
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Pin
Description

The following section describes the pin
functions common to the Z8530 and the Z8030.
Figures 1 and 2 detail the respective pin func-

. tions and pin assignments.

CTSA, CTSB. Clear B Send (inputs, active
Low). If these pins are programmed as Auto
Enables, a Low on the 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 accommodate slow rise-time inputs.
The SCC detects pulses on these inputs and can
interrupt the CPU on both logic level
transitions.

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

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

IEl. Interrupt Enable In (input, active High).
1El is used with IEO to form an interrupt daisy
chain when there is more than one inter-
ruptdriven device. A High IEI indicates that no
other higher priority device has an interrupt
under service or is requesting an interrupt,.

IEO. Inferrupt Enable Out (output, active
High). IEO is High only if IEl is High and the
CPU is not servicing an SCC interrupt or the
SCC is not requesting an interrupt (Interrupt
Acknowledge cycle only). IEO is connected to
the next lower priority devices IEI input and
thus inhibits interrupts from lower priority
devices.

INT. Inferrupt Request (output, open-drain,
active Low). This signal is activated when the
SCC requests an interrupt.

INTACK. Inferrupt Acknowledge (input, active
Low). This signal indicates an active Interrupt
Acknowledge cycle. During this cycle, the
SCC interrupt daisy chain settles. When RD

or DS becomes active, the SCC places an inter-

‘rupt vector on the data bus (if IEI is High),

INTACK is latched by the rising edge

of PCLK. .

PCLK. Clock (input). This is the master SCC
clock used to synchronize internal signals. -
PCLK is a TTL level signal. PCLK is not
required 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 pro-
grammed in several different modes of opera-
tion. 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 respec-
tive 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 B Send (outputs,

active Low). When the Request To Send (RTS)
bit in Write Register 5 (Figure 11) 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 Asynchron-
ous 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.

SYNCA, 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 Synchronous/Hunt status bits in
Read Register 0 (Figure 10) 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 two 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.

Inthe Internal Synchronization mode
{Monosync and Bisync) with the crystal
oscillator not selected, these pins act as out-

" puts and are active only during the part of the

receive clock cycle in which synchronous
characters are recognized. The synchronous
condition is not latched, so these outputs are
active each time a synchronization pattern is
recognized (regardless of character bound-
aries). In SDLC mode, these pins act as
outputs and are valid on receipt of a flag.

TxDA, TxDB. ﬂénsmit Data (outputs, active
High). These output signals transmit serial data
at standard TTL levels.
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TRxCA, TRxCB. Transmit/Receive Clocks
(inputs or outputs, 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 sup-
ply the output of the Digital Phase-Locked
Loop, the crystal oscillator, the baud rate gener-
ator, or the transmit clock in the output mode.

W/REQA, W/REQB. Wait/Request (outputs,

" open-drain when programmed for a Wait func-

tion, driven High or Low when programmed for
a Request function). These dual-purpose outputs
may be programmed as Request lines for a DMA

- controller or as Wait lines to synchronize the

CPU to the SCC data rate. The reset state is
Wait.

28530

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

CE. Chip Enable (input, active Low).
This signal selects the SCC for a read or write
operation.

Dg-Dy Data Bus (bldu'echonal 3-state). These
lines carry data and commands to and from

the SCC.

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

RD. Read (input, active Low). This signal indi-
cates a read operation and when the SCC is
selected, enables the SCC* bus drivers. During

the Interrupt Acknowledge cycle, this signal
gates the interrupt vector onto the bus

if the SCC is the highest priority device T=75- 37 07

requesting an interrupt.

WR. Write (input, active Low). When the SCC

is selected, this signal indicates a write
operation. The coincidence of RD and WR is
interpreted as a reset.

28030

ADy-ADq. Address/Data Bus (bidirectional,
active High, 3-state). These multiplexed lines
carry register addresses to the SCC as well as
data or control information.

&S, Address Strobe (input, active Low).

Addresses on ADg-AD; are latched by the rising

edge of this signal.

(_2§0. Chip Select 0 (input, active Low). This
signal is latched concurrently with the
addresses on ADg-AD7 and must be active for
the intended bus transaction to occur.

C8,. Chip Select 1 (input, active High). This
second select signal must also be active before
the intended bus transaction can occur. CS;
must remain active throughout the transaction.

DS. Data Strobe (input, active Low). This
signal provides timing for the transfer of data

into and out of the SCC. If AS and DS coincide,

this is interpreted as a reset.
R/W. Read/Write (input). This signal specifies

whether the operation to be performed is a read

or a write.

Functional
Description

The functional capabilities of the SCC

can be described from two different points

of view: as a data communications device,

it transmits and receives data ina wide
variety of data communications protocols; as
a microprocessor peripheral, the SCC offers
valuable features such as vectored interrupts,
polling, and simple handshake capability.

PARITY
START STOP

Data Communications Capabilities. The
SCC provides two independent full-duplex
channels programmable for use in any com-
mon Asynchronous or Synchronous data-
communication protocol. Figure 3 and the
following description briefly detail these
protocols.

MARKING LINE DATA DATA ! DATA "V MARKING LINE
L owea JTTT oara TT7] o []
ASYNCHRONOUS
| swe | oara | ::'; ] oata IESEESN
" moNosvHe
sYNG SYNC DATA s DATA CRC CcRC,
—
SIGNAL - Blstc
.
—5 5
| oaa | s | oata | ener | cncTJ
EXTERNAL SYNC
! FLAG |Annaess‘ INFOI{M"M‘ION | once | “cne l rac |

5
SDL‘CIHDLCIX.ZE

Figure 3. Some SCC Protocols
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Functional  Asynchronous Modes. Transmission and Both CRC-16 (X16 + X15 4+ X2 + 1) and
Description  reception can be accomplished independently CCITT (X16 + X12 4+ X5 + 1) error checking
(Continued) on each channel with five to eight bits per polynomials are supported. Either polynomial

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 1). If the Low does not persist (as in the
case of a transient), the character assembly
process does not start.

Framing errors and overrun errors are
detected and buffered together with the partial
character on which they occur. Vectored inter-
rupts allow fast servicing or error conditions
using dedicated routines. Furthermore, a
built-in checking process avoids the interpreta-
tion 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 SCC does not require symmetric
transmit and receive clock signals—a feature
allowing use of the wide variety of clock
sources. The transmitter and receiver can
handle data at a rate of 1, 1/16, 1/32, or 1/64
of the clock 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. i
‘Synchronous Modes. The SCC 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 8-bit synchronous character (Monosync),
any 12-bit synchronization pattern (Bisync), or
with an external synchronous signal. Leading
sync characters can-be removed without inter-
rupting the CPU.

Five- or 7-bit synchronous characters are
detected with 8- or 16-bit patterns in the SCC
by overlapping the larger pattern across multi-
ple incoming synchronous characters as shown
in Figure 4.

CRC checking for Synchronous byte- ]
oriented modes is delayed by one character
time so that the CPU may disable CRC check-
ing on specific characters. This permits the
implementation of protocols such as

may be selected in all Synchronous modes.
Users may preset the CRC generator and
checker to all 1s or all 0s. The SCC also pro-
vides a feature that automatically 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 SCC supports Synchronous bit-oriented
protocols, such as SDLC and HDLC, by per-
forming automatic flag sending, zero insertion,
and CRC generation. A special command can
be used to abort a frame in transmission. At
the end of a message, the SCC automatically
transmits the CRC and trailing flag when the
transmitter underruns. The transmitter may
also be programmed to send an idle line con-
sisting of continuous flag characters or a
steady marking condition.

If a transmit underrun occurs in the middle
of a message, an external/status interrupt
warns the CPU of this status change so that an
abort may be issued. The SCC 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 message with no prior
information about the character structure in
the information field of a frame.

The receiver automatically acquires syn-
chronization on the leading flag of a frame in
SDLC or HDLC and provides a synchroniza-
tion 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 ignored. 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
character, or on special condition only (end-
of-frame) can be selected. The receiver
automatically deletes all Os inserted by the
transmitter during character assembly. CRC is
also calculated and is automatically checked to
validate frame transmission. At the end of

1BM Bisync.
sens
[ e ] smc ] swc | oara | oam oara | oara ]
e ——
. 8 o -
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Figure 4. Detecting 5- or 7-Bit Synchronous Characters
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Functional
Description
(Continued)

transmission, the status of a received frame is
available in the status registers. In SDLC
mode, the SCC must be programmed to use
the SDLC CRC polynomial, but the generator
and checker may be preset to all 1s or all Os.
The CRC is inverted before transmission and
the receiver checks against the bit pattern
0001110100001111.

NRZ, NRZI or FM coding may be used in any
1x mode. The parity options available in Asyn-
chronous modes are available in Synchronous
modes.

The SCC can be conveniently used under
DMA control to provide high speed reception
or transmission. In reception, for example, the
SCC can interrupt the CPU when the first
character of a message is received. The CPU
then enables the DMA to transfer the message
to memory. The SCC then issues an end-of-
frame interrupt and the CPU can check the
status of the received message. Thus, the CPU

* is freed for other service while the message is

being received. The CPU may also enable the
DMA first and have the SCC interrupt only on
end-of-frame. This procedure allows all data to
be transferred via the DMA.

SDLC Loop Mode. The SCC supports SDLC
Loop mode in addition to normal SDLC. In an
SDLC Loop, there is a primary controller
station that manages the message traffic flow
on the loop and any number of secondary
stations. In SDLC Loop mode, the SCC per-
forms the functions of a secondary station
while an SCC operating in regular SDLC
mode can act as a controller (Figure 5).

A secondary station in an SDLC Loop is
always listening to the messages being sent
around the loop, and in fact must pass these
messages to the rest of the loop by retrans-
mitting them with a one-bit-time delay. The
secondary station can place its own message
on the loop only at specific times. The con-
troller signals that secondary stations may
transmit messages by sending a special
character, called an EQOP (End Of Poll),
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.

CONTROLLER
SECONDARY #1 SECONDARY #4

SECONDARY #2 SECONDARY 13

Figure 5. An SDLC Loop

When a secondary station has a message to
transmit and recognizes an EOP on the line, it
changes the last binary 1 of the EOPto a 0
before transmission. This has the effect of turn-
ing the EOP into a flag sequence. The secon-
dary station 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 can then append their

- messages to the message of the first secondary

station by the same process. Any secondary
stations without messages to send merely echo
the incoming messages and are prohibited
from placing messages on the loop (except
upon recognizing an EOP).

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

Baud Rate Generator. Each channel in the
SCC 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 output is set in 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
at any time, but the new value does not take
effect until the next load of the counter.

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

If the receive clock or transmit clock is not
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 con-
stant to the baud rate where PCLK or RTxC is
the baud rate generator input frequency in Hz.
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 ~
2 (Baud Rate) (Clock Mode)

Digital Phase-Locked Loop. The SCC contains
a Digital Phase-Locked-Loop (DPLL) to recover
clock information from a data stream with NRZI

Time Constant =

. or FM encoding. The DPLL is driven by a clock

that is nominally 32 (NRZI) or 16 (FM) times the
data rate. The DPLL uses this clock, along with
the data stream, to construct a clock for the
data. This clock may then be used as the SCC
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
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Functional
Description
(Continued)

incoming data stream for edges (either 1 to 0
or 0 to 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
0 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 pro-
grammed 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 SCC via the TRxC pin (if
this pin is not being used as an input).

Data Encoding. The SCC may be pro-
grammed to encode and decode the serial data
in four different ways (Figure 6). In NRZ
encoding, a 1 is represented by a High level
and a 0 is represented by a Low level. In NRZI
encoding, a 1 is represented by no change in
level and a 0 is represented by a change in
level. In FM1 (more properly, bi-phase mark),
a transition occurs at the beginning of every
bit cell. A 1 is represented by an additional
transition at the center of the bit cell and a 0 is
represented by no additional transition at the
center of the bit cell. In FMO (bi-phase space),
a 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 SCC 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 bit is
a 0. If the transition is 1 to 0, the bit is a 1.

DATA 1 1 L]

we T\

Auto Echo and Local Loopback. The SCC is
capable of automatically echoing everything it
receives. This feature is useful mainly in
Asynchronous modes, but works in Syn-
chronous and SDLC modes as well. In Auto
Echo mode, TxD is RxD. Auto Echo mode can
be used with NRZI or FM encoding with no
additional delay, because the data stream is
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.

The SCC is also capable of local loopback.
In this mode TxD is RxD, just as in 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, transitions on these inputs
can still cause interrupts. Local Loopback
works in Asynchronous, Synchronous and
SDLC modes with NRZ, NRZI or FM coding of
the data stream.

1/0 Interface Capabilities. The SCC offers
the choice of Polling, Interrupt (vectored or
nonvectored), and Block Transfer modes to

" ‘transfer data, status, and control information to

and from the CPU. The Block Transfer mode
can be implemented under CPU or DMA
control.

Polling. All interrupts are disabled. Three
status registers in the SCC are automatically
updated whenever any function is performed.
For example, end-of-frame in SDLC mode
sets a bit in one of these status registers. The
idea behind polling is for the CPU to
periodically read a status register until the
register contents indicate the need for data to
be transferred. Only one register needs to be

SN

N

Figure 6. Data Encoding Methods

2016-007

259

Powered by ICminer.com Electronic-Library Service CopyRight 2003




ZILOG INC

L7E D

M S9984043 0012011} - WA

Functional
Description
(Continued)

read; depending on its contents, the CPU
either writes data, reads data, or continues.
Two bits in the register indicate the need for
data transfer. An alternative is a poll of the
Interrupt Pending register to determine the
source of an interrupt. The status for both
channels resides in one register.

Interrupts. When an SCC responds to an
Interrupt Acknowledge signal (INTACK) from
the CPU, an interrupt vector may be placed on
the data bus. This vector is written in WR2 and
may be read in RR2A or RR2B (Figures 10
and 11). -

To speed interrupt response time, the SCC
can modify three bits in this vector to indicate
status. If the vector is read in Channel A4,
status is never included; if it is read in
Channel B, status is always included.

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

The other two bits are related to the inter-
rupt priority chain (Figure 7). As a
microprocessor peripheral, the SCC may
request an interrupt only when no higher
priority device is requesting one, e.g., when
IEI is High. If the device in guestion requests
an interrupt, it pulls down INT. The CPU then
responds with INTACK, and the interrupting
device places the vector on the data bus.

In the SCC, the IP bit signals a need for
interrupt servicing. When an IP bit is 1 and
the IEI input is High, the INT output is pulled

" Low, requesting an interrupt. In the SCC, if

the IE bit is not set by enabling interrupts,
then the IP for that source can never be set.
The IP bits are readable in RR3A.

The IUS bits signal that an interrupt request
is being serviced. If an IUS is set, all interrupt
sources of lower priority in the SCC and

external to the SCC are prevented from T-75-37- 07

requesting interrupts. The internal interrupt
sourges are inhibited by the state of the inter-
nal daisy chain, while lower priority devices
are inhibited by the IEO output of the SCC
being pulled Low and propagated to subse-
quent peripherals. An IUS bit is set during an
Interrupt Acknowledge cycle if there are no
higher priority devices requesting interrupts.
There are three types of interrupts:
Transmit, Receive, and External/Status. Each
interrupt type is enabled under program con-
trol with Channel A having higher priority
than Channel B, and with Receiver, Transmit,
and External/Status interrupts prioritized 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 must
have had a data character written into it so

that it can become empty.) When enabled, the
receiver can interrupt the CPU in one of three

ways:
B Interrupt on First Receive Character or
Special Receive Condition.

& Interrupt on All Receive Characters or
Special Receive Condition.

M Interrupt on Special Receive Condition
Only.

Interrupt on First Character or Special Con-

dition and Interrupt on Special Condition Only

are typically used with the Block Transfer
mode. 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 in the status placed in the vector

during the Interrupt Acknowledge cycle. In
Interrupt on First Receive Character, an inter-
rupt can occur from Special Receive Condi-
tions 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

PERIPHERAL
IE] D5-Dy INT INVACK IEO

IEI Dg-D7 INT iNTACK {EQ

PERIPHERAL PERIPHERAL

IEI Do-Dy INT INTACK

R

]

L7
Do-D1<{ l

iNT

|

]

-~

INTACK

Figure 7. Interrupt Schedule
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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 SCC 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 in SDLC
mode. In SDLC Loop mode, this feature allows
secondary stations to recognize the wishes of
the primary station to regain control of the
loop during a poll sequence. )

CPU/DMA Block Transfer. The SCC provides
a Block Transfer mode to accommodate CPU
block transfer functions and DMA controllers.
The Block Transfer mode uses the WAIT/
REQUEST output in conjunction with the
Wait/Request bits in WR1. The WAIT/
REQUEST output can be defined under soft-
ware control as a WAIT line in the CPU Block
Transfer mode or as a REQUEST line in the
DMA Block Transfer mode. o

To a DMA controller, the SCC REQUEST
output indicates that the SCC is ready to
transfer data to or from memory. To the CPU,
the WAIT line indicates that the SCC is not
ready to transfer data, thereby requesting that
the CPU extend the I/O cycle. The DTR/
REQUEST line allows full-duplex operation
under DMA control.

Architecture

CONTROL

The SCC internal stfucture includes two full-
duplex channels, two baud rate generators,
internal control and interrupt logic, and a bus
interface to a nonmultiplexed bus. Associated
with each channel are a number of read and
write registers for mode control and status
information, as well as logic necessary to inter-
face to modems or other external devices
(Figure 8).

The logic for both channels provides
formats, synchronization, and validation for
data transferred to and from the channel inter-
face. The modem control inputs are monitored

by the control logic under program control.
All of the modem control signals are general-
purpose in nature and can optionally be used
for functions other than modem control.

The register set for each channel includes
ten control (write) registers, two sync--
character (write) registers, and four status
(read) registers. In addition, each baud rate
generator has two (read/write) registers for
holding the time constant that determines the
baud rate. Finally, associated with the inter-
rupt logic is a write register for the interrupt
vector accessible through either channel, a

BAUD RATE
GENERATOR
A

—
" } SERIAL DATA

A } CLOCKS

INTERNAL
CONTROL
LogGic

CHANNEL A
REGISTERS

-
j— SYRC
[——> WAIT/IREQUEST

DISCRETE [t—

CONTROL | — MODEM, DMA, OR

& STATUS — OTHER CONYROLS
A —

INTERNAL BUS

CPU
: : BUS LO

i
L

CONTROL [ MODEM, DMA, OR

OTHER CONTROLS

DISCRETE | —
& STATUS —
B —

-
TeRAUPT 1 INTERAUPT
CONTROL _ ™| CONTROL

CHANNEL B
REGISTERS

< } SERIAL DATA

A

ft—
CHANNEL B } CHANNEL CLOCKS

v v

+5V GND PCLK

BAUD RATE
GENERATOR
B

[-4—» SYNG
[~ WAITIREGUEST

Figure 8. Block Diagram of SCC Architecture
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" write only Master Interrupt Control register

and three read registers: one containing the

. vector with status infomation (Channel B only),

one containing the vector without status
(Channel A only), and one containing the
Interrupt Pending bits (Channel A only).

The registers for each channel are
designated as follows:

WRO-WRI15 — Write Registers 0 through 15.

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

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

Data Path. The transmit and receive data path
illustrated in Figure 9 is identical for both
channels. The receiver has three 8-bit buffer
registers in an FIFO arrangement, in addition
to the 8-bit receive shift register. This scheme
creates additional time for the CPU to service
an interrupt at the beginning of a block of
high speed data. Incoming data is routed
through one of several paths (data or CRC)
depending on the selected mode (the character
length in Asynchronous modes also determines
the data path).

The transmitter has an 8-bit Transmit Data
buffer register loaded from the internal data
bus and a 20-bit Transmit Shift register that
can be loaded either from the synchronous
character registers or from the Transmit Data
register. Depending on the operational mode,
outgoing data is routed through one of four
main paths before it is transmitted from the
Transmit Data output (TxD)

; T-75-37-07

Read Register Functions

RRO Transmit/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)

RR38 Receive buffer )

RR10  Miscellaneous status

RR12 Lower byte of baud rate generator time constant
RR13  Upper byte of baud rate generator time constant
RR15  External/Status interrupt information

Write Register Functions

WRO  CRC initialize, initialization commands for the
various modes, Register Pointers

WR1  Transmit/Receive interrupt and data transfer mode
definition

WR2  Interrupt vector (accessed through either channel)
WR3  Receive parameters and control

WR4 Transmit/Receive miscellanecus parameters and
. modes

WRS  Transmit parameters and controls
WR6  Sync characters or SDLC address field
WR7  Sync character or SDLC flag

WR8  Transmit buffer

WR9 Master interrupt control and reset (accessed
through either channel)

WRI0 Miscellaneous transmitter/receiver control bits
WR1]1 Clock mode control

WRI2 Lower byte of baud rate generator time constant
WRI13 Upper byte of baud rate generator time constant
WR14 Miscellaneous control bits

WRI15 External/Status interrupt control

Table 1. Read and Write Register Functions

. Programming

The SCC contains write registers in each
channel that are programmed by the system
separately to configure the functional per-
sonality of the channels.

28530

In the SCC, register addressing is direct for
the data registers only, which are selected by a
High on the D/C pin. In all other cases (with the
exception of WRO and RR0), programming 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 WR0
and contains three bits that point to the selected
register. The second write is the actual control
word for the selected register, and if the second
operation is read, the selected read register is
accessed. All of the registers in the SCC,
including the data registers, may be accessed in
this fashion. The pointer bits are automatically
cleared after the read or write operation so that
WRO (or RRO) is addressed again.

28030

All SCC registers are directly addressable.
How the SCC decodes the address placed on
the address/data bus at the beginning of a Read
or Write cycle is controlled by a command
issued in WROB. In the Shift Right mode the
channel select A/B is taken from ADg and the
state of ADjg is ignored. In the Shift Left mode
the channel select A/B is taken from AD5 and
the state of ADg is ignored. AD7 and ADg are
always ignored as address bits and the register
address itself occupies AD4~AD;.

Z8530/Z8030

The system program first issues a series of
commands to initialize the basic mode of
operation. This is followed by other commands
to qualify conditions within the selected mode.
For example, the Asynchronous mode,
character length, clock rate, number of stop
bits, even or odd parity might be set first. Then
the interrupt mode would be set, and finally,
receiver or transmitter enable.
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Programming Read Registers, The SCC contains eight read
(Continued) registers (actually nine, counting the receive
buffer (RR8) in each channel). Four of these
may be read to obtain status information (RRO,
RRI1, RR10, and RR15). Two registers (RR12 and
RR13) may be read to learn the baud rate
generator time constant. RR2 contains either the
unmodified interrupt vector (Channel A) or the
vector modified by status information (Channel

i

Read Register 0
DOBADDAD

I L Rx CHARACTER AVAILABLE
ZERO COUNT

Tx BUFFER EMPTY
pco

SYNG/HUNT

cTS

Tx

Read Register 1

| L ALL SENT
RESIDUE CODE 2
RESIDUE CODE 1

RESIDUE CODE 0
PARITY ERROR

Rx N ERROR
CRCIFRAMING ERROR
END OF FRAME (SOLC)

' Read Register 2
0;:0,{0s{D, [0, mmm

u

*HMODIFIED IN B CHANNEL

INTERRUPT VECTOR *

Read Register 3

[orfocfos7or 0: [0, 10,15

) - I_l— CHANNEL B EXT/STAT IP*

- CHANNEL BTxIP a
CHANNEL B Rx IP*
CHANNEL A EXTISTAT IR*

* CHANNEL A Tx IP*
CHANNEL A Fix [P*
[
. o -

*ALWAYS 0 IN B CHANNEL

B). RR3 contains the Interrupt Pending (IP) bits
(Channel A). Figure 10 shows the formats for
each read register.

The status bits of RRO and RR1 are carefully
grouped to simplify status monitoring; e.q.,
when the interrupt vector indicates a Special
Receive Condition interrupt, all the appropriate
error bits can be read from a single register
(RR1).

Read Register 10
AR ALY CA L

|_L
ON Loop

Loop

9

TWO CLOCKS MISSING
ONE CLOCK MISSING

Read Register 12

Dr 0,05 {0,010, T 0, Too ]

' | I—YC|
TC;

TCy

TCs

TCs

¢

Read Register 13
D, 0,40, {0, To; mmm

l L o
TCm
e \ ypeen ByTE OF

TCiz TIME CONSTANT
TCiy
TCu
TC1s

LOWER BYTE OF
TIME CONSTANT

Read Register 15
[BriBeip: [0, [B: 0, [0, ]

l l_ ZERO COUNT IE
DCD IE
,
SYNC/HUNT IE .
CTSIE

Tx {E
TIE

Figure 10. Read Register Bit Functlons

Write Registers. The SCC contains 13 write
registers (14 counting WR8, the transmit buffer)
in each channel. These write registers are
programmed separately to configure the
functional “personality” of the channels. In
addition, there are two registers (WR2 and

WRO) shared by the two channels that may be
accessed through either of them. WR2 contains
the interrupt vector for both channels, while
WRO contains the interrupt control bits, Figure
11 shows the format of each write register.
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- Programming Write Reghier 2
{Continued)

2 {0405 [0 0,0, [0 o, ]

‘Write Register 0 (28530) L
. | Yo
. 0:}04]0: [, [0 J0. {0, 5% vy
- V2
[ Vs

erent Ve INTERRUPRT VECTOR

REQ! N v
REGISTER § Vs
4 - Vi

REQISTER §
. Write Register 3

14
[2:] 0. [s o]0, o [0 [ &

0
1
]
1
0
1
L]
1
0 | REGISTER 8
1
0
1
9
1
0
1

=

= :0 - Rx ENABLE
1" l SYNG CHARACTER LOAD INHIBIT
2 . g ADDRESS SEARCH MODE {SDLC}
REQISTER 13 fix CRC ENABLE
REQISTER 14 ENTER HUNT MODE ~
AUTO ENABLES _

REQISTER 15

afa|s|a{c|ojele|s|u]|a|s]o]ola]e
wlatolofafajolola|aloja]|w|s]ofo

01040 NuLL CODE [0 17} re7 BsicHARACTER
0101 1]POINTHIGH . 1 {0 | rx s miTsICHARACTER
01 1] 0| RESET EXTSTAT INTERRUPTS _ [ [1] e 8 enrsichanacten
of1] 1] senoasontsorey -
1] 0| 0] enaste vt on NEXT Rx cHARACTER
- 3| 0| 1| Reser TanT pENOING Write Register 4
1] 11 ¢ | ernon reser .
0,0, 1D,
119 [7] Reser HicHEsT U8 [0 0 [0 [ou]oa Joa o 0 ,
L. nnrrv ENABLE
: NULL cobE PARrrv EVEN/ODD
RESET Ax CRC CHECKER
11 0 | RESET Tx CRC GENERATOR [0 T0] syne mobes enasLe
[ 1] 1] Reser 1= unoERRUNECM LATCH [o 1] 15sT0r BiTICHARACTER
[ + {0 ] 1% s10p miTSicHARACTER
WITH POINT HIGH COMMAND 177 | 2 stop ermsichaRACTER
Write Register 0 (Z8030)
[oTo] sersync CHARACTER
mm [o. ], [o.] 0] [0 ] 1] 16 &7 syne cHaRAcTER
I T o] soic mooE 1111110 FLAG)
NULL CODE [ 1]1] externaL sync MoDE N
n NULL CODE
SELECT SHIFT LEFT MODE* 010§ X1 CLOCK MODE
[ 7] setecT smiFr RiGHT MopE® [0 [1] xis cLock mope
[ 1] 0] %3z cLock mooe :
[ 1] 1] xe4 cLock mooe
oJoJo] nuLcooe
0fo}1]| nuLcope Write Register §
0§ 1] 0| RESET EXTISTATUS INTERRUPTS
o[ 1] 7] senp asorr mmmmmmmm
1] 010 | ENABLE INT ON NEXT Rx CHARACTER
I ——
1]0 ] 1] RESET TxINT PENDING
1]1{0] enronreser RIS
1| v 1| RESET HIGHEST lUS STICiCAC18
Tx ENABLE
0 [ 0] oLk cooE SEND BREAK
0] 1 ] Reser nx.crc cuecker [o T 0] vxserms(on LEssycHARACTER
| 1 10 ] REsET 7x cRe GENERATOR [0] 7] tx7ensicHaracTeR
{1 ] 1] neser 12 unperRuNEOM LATCH [7]] 1x6 enrsicharacren
« B CHANNEL ONLY [1] 1] 1«8 eivsicHaRacTER
DTR -

Write Register l

ite R
oo Write Register 6

EXT INT ENABLE mmmm

) Tx INT ENABLE
PARITY IS SPECIAL CONDITION
[0 ] 0] axint o1sasie -
[0 ] 1 ] Rx INT ON FIRST CHARACTER OR SPECIAL CONDITION | |
| 1] 0] INT ON ALL Rx CHARACTERS OR SPECIAL CONDITION

SYNC;  SYNCs  SYNGCs  SYNC¢ -~ SYNC3  SYNCz  SYNGy  SYNGo MONOSYNC,8 BITS
L1 ['1 } reur ow speciaL conomion oney SYNC;  SYNCo. SYNCs SYNCy  SYNC:  SYNCz  SYNCi  SYNCo MONOSYNC,8 8IS
SYNC;  SYNCs  SYNGs SYNC4  SYNC3  SYNCz  SYNC:  SYNCop  BISYNC, 16 BITS
ON TRANSMY SYNC, SYNCz SYNCy SYNCo 1 1 1 1 BISYNC, 12 BITS
f— ADRy ADRg ADRs ADRy ADRy ADRz  ADRy ADR;  SDLG
WATTIDMA REQUEST FUNCTION ADR;  ADRg  ADRs  ADRs x x x X SDLC(ADDRESS RANGE)

REQUEST ENABLE
Figure 11, Write Register Bit Functions
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Programming
(Continued)

Write Register 7

SV‘NC; SYNCs SYNCs SYNCq SYNCs SYNC2 SYNCy SYNC; MONOSYNC, 8 BITS
SYNCs SYNCq SYNC3 SYNC; SYNC, SYNCq x x MONOSYNC, § BITS
SYNCis  SYNCu  SYNCi3  SYNCiz  SYNCyy  SYNCie  SYNGs SYNC;  BISYNG, 18 BITS

SYNCyy SYNCyo SYNCy SYNCs SYNC; SYNCs SYNCs. SYNC4  BISYNC, 12 BITS
o 1 1 1 1 L] soie

1 1

Write Register 9
[o:To.Jos ou [ Toa [0, 1o

=

_ Write Reglster 12

MIE LOWER BYTE OF
STATUS HIGH/STATUS LOW TIME CONSTANT
[

NO RESET
CHANNEL RESET B
nn CHANNEL RESET A
| 1] 1] Force HaRowARE REser

TCo
TC!
TC2
TCy
TCy
TCs
TCs
TCr

Write Register 13

Write Register 10 (o]0 05 0. 75, [o. [o. o
I L ve
TCy
R TCio -

6 BIT/3 BIT SYNC TCn

UPPER BYTE OF

LOOP MODE TCiz (" TIME CONSTANT
ABORT/FTAG ON UNDERRUN Tow
MARK/FLAG IDLE TC1

GO ACTIVE ON POLL

T

[ 1] 0] Fuirransimion = 1
[ 1]71] Fmo anansmon =

CRC PRESET 10

Write Register 11

[0 ] o] 78xc our = xaL outeur

[0 [t ] 7856 our = TRANSMIT cLock

[ 1] 0] mAsc our = 8n aenenaTor ouTPUT
Lt 1] g our = pewt oueur

TAxC o
[0 Jo] raansmit cLock = ATRs pin
[o 11| tRansmmr cLock = TRz #in

[1] 0] TRansmiT cLock = R GENERATOR OUTRUT
(111 ] rransmrr cLock = opLL oureur

0 ] 0] necewe cLock = ATRG it

Write Register 14

[_L BR GENERATOR ENABLE

BR GENERATOR SOURCE
BTR/REQUEST FUNCTION
AUTO ECHO

L LOCAL LOOFBACK

NULL COMMAND
ENTER SEARCH MODE
RESET MISSING CLOCK
DISABLE DPLL

SET SOURCE = RTxC
SET FM MODE
SET NR2I MODE

ajafa]=|a|le]ote
alalefo|-]=lofe

«|le]ate]<|ol=]e

Write Register 15

SET SOURCE = BR GENERATOR

[0 1 | Recewve crock = TRG pIN [0: 70 ]0: 04[5 ] 02 | 04 [ 0]
1] 0 | necewe cLock = s ceNERATOR QUTPUT
[ 111 ] seceve cLock = opLL outeur I L ]
BTSE XTAUNGRTAL ZERO COUNT IE
, 0
. DCD iE
SYNGIHUNT IE
. CTSIE
™ IE

Figure 11. Write Register Bit Functions (Continued)

ORT IE
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Z8530 Timing

The SCC generates internal control signals
from WR and RD that are related to PCLK.
Since PCLK has no phase relationship with
WR and RD, the circuitry generating these
internal control signals must provide time for
metastable conditions to disappear. This gives
rise o a recovery time related to PCLK. The
recovery time applies only between bus.trans-
actions involving the SCC. The recovery time
required for proper operation is specified from
the falling edge of WR or RD in the first
transaction involving the SCC to the falling

. being accessed.

edge of WR or RD in the second transaction
involving the SCC. This time must be at least 4
PCLK regardless of which register or channel is

Read Cycle Timing. Figure 12 illustrates
Read cycle timing. Addresses on A/B and D/C
and the status on INTACK must remain stable

. throughout the cycle. If CE falls after RD falls or

if it rises before RD rises, the effective RD is
shortened. :

AfB, DIC

~

ADDRESS VALID

INTACK _/

. \

Do-Dy {

x DATA VALID

Bhik

Figure 12, Read Cy.clo Timing

Write Cycle Timing. Figure 13 illustrates
Write cycle timing. Addresses on A/B and D/C
and the status on INTACK must remain stable
throughout the cycle. If CE falls after WR falls

or if it rises before WR rises, the effective WR is
shortened. Data must be valid before the falling
edge of WR.

AfB, DIC

X

ADDRESS VALID

7
" I

X
N
—

- \

DPo-D7 {

DATA VALID
L

/____
)—

Figure 13. Write Cycle Timing

Interrupt Acknowledge Cycle Timing. Figure
14 illustrates Interrupt Acknowledge cycle
timing. Between the time INTACK goes Low
and the falling edge of RD, the internal and
external IEI/IEO daisy chains settle. If there is
an interrupt pending in the SCC and IEI is High

INTACK \
rya
+1/

when RD falls, the Acknowledge cycle is
intended for the SCC. In this case, the SCC
may be programmed to respond to RD Low by
placing its interrupt vector on Dg-D7 and it then
sets the appropriate Interrupt-UnderService
latch internally.

s
7/

RD . ‘\

—
—

/£ {

7/

Do-D7 N\

X VECTOR )._._

Figure 14, Interrupt Acknowledge Cycle Timing
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Z8030 Timing The SCC generates internal control signals involving the SCC to the falling edge of DS in
from AS and DS that are related to PCLK. the second transaction involving the SCC.
Since PCLK has no phase relationship with Read Cycle Timing. Figure 15 illustrates
&S and DS, the circuitry generating these Read cycle timing. The address on ADg-AD;
internal control signals must provide time for and the state of CSo and INTACK are latched
metastable conditions to disappear. This gives by the rising edge of AS. R/W must be High to
rise to a recovery time related to PCLK. The indicate a Read cycle. CS; must also be High
recovery time applies only between bus trans- for the Read cycle to occur. The data bus
actions involving the SCC. The recovery time drivers in the SCC are then enabled while
required for proper operation is specified from DS is Low. X

the falling edge of DS in the first transaction

/
\_ : :-

ADg-AD7 X ADDRESS H X DATA VAUD‘)—
(- 1] / \
. —\_ S
Figure 15. Read Cycle Timing
Write Cycle Timing. Figure 16 illustrates indicate a Write cycle. CS| must be High for the . i
Write cycle timing, The address on ADy-ADy Write cycle to cccur. DS Low strobes the data :
and the state of CSp and INTACK are latched _ into the SCC.

by the rising edge of AS. R/W must be Low to

/
A\
_\

/

TANR

s \

Figure 16. Write Cycle Timing
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ZILOG INC I7E D

IR 9944043 0012020 ? mm
T-75-37-07

Interrupt Acknowledge Cycle Timing. Figure
- 17 illustrates Interrupt Acknowledge cycle
timing. The address on ADg-AD7 and the state
of CSp and INTACK are latched by the rising
edgeof AS. However, if INTACK is Low, the
address and CSy are ignored. The state of the
R/W and CS; are also ignored for the duration
of the Interrupt Acknowledge cycle. Between
the rising edge of AS and the falling edge of

DS, the internal and external IEI/IEO daisy
chains settle. If there is an interrupt pending in
the SCC and IEI is High when DS falls, the
Acknowledge cycle was intended for the SCC.
In this case, the SCC may be programmed to
respond to RD Low by placing its interrupt
vector on Dg-D7 and it then internally sets the
appropriate Interrupt-Under-Service latch.

.

ol
s

ST\

- S/
%o X (IGNORED) x
/4

mk \ [
ADg~AD? x :I o —( X VECTOR )—

= ™\ _/

Figure 17. Interrupt Acknowledge Cycle Timing

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

Absolute Voltages on all pins with respect
Maximum 0GND. . ciie i -0.3Vio +7.0V
Ratings Operating Ambient
Temperature ........ See Ordering Information
Storage Temperature........ -65°Cto +150°C
Standard The DC characteristics and capacitance sec-
Test tion below apply for the following standard test

Conditions conditions, unless otherwise noted. All voltages
are referenced to GND. Positive current flows
into the referenced pin.

Standard conditions are as follows:

+SV
21K

FROM OUTPUT
UNDER TEST -

s0pt ]: sA

Standard Test Load -

B +475V < Voo < +525V
mGND =0V
B Tj as specified in Ordering Information

All ac parameters assume a load capacitance
of 50 pF max.

22K

FROM QUTPUT
UNDER TEST

s0pf

-u—n—T—w—«E

Open-Drain Test Load

269

Powered by ICminer.com Electronic-Library Service CopyRight 2003




e
R R R R R R R R R R RO RRRRRRRRRRRRRRI=TES.

=

ZILOG INC 17E D WE 9984043 0012021 9 mm
DC Symbol Parameter . Min Max Unit Condition
Charac- :
teristics Vi Input High Voltage - 20 Ve +0.3 \'4 T- 7 5 - 3 7 - 07
ViL Input-Low Voltage -0.3 0.8 v
Vou Qutput High Voltage 2.4 \'4 Iog= —-250 A
VoL Output Low Voltage 0.4 v IoL= +2.0mA
s In Input Leakage +10.0 77:9 04 s Vly = +24V
IoL Output Leakage +10.0 2. 04 = Voyr = +2.4V
Icc Vee Supply Current : 250 mA

" Vec= 8V % 5% unless otherwisé speciffed, over specified temperature range.

Capacifance Symbol Parameter - Min Max Unit Test Condition
gm gp tut ?acpacﬁai:lce iq pi: “Unmeasured Ping
out viput L-apactiance S P Returned to Ground

Cro Bidirectional Capacitance 20 pF

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

Miscellaneous Gate Count 6000
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ZILOG INC 17E D WA 9984043 00L20°f2 0 mMA
Z8530 AC CHARACTERISTICS T-75-37-07 |
. 4 MHz 6 MHz 8 MHz
Number Symbol Parameter Min = Max Min  Max Min Max Notes T
1 TwPCl _PCLK Low Width 105 2000 70 1000 50 1000
2 TwPCh ’ PCLK High Width ) 105 2000 70 1000 50 1000 .
3 TfPC PCLK Fall Time 20 10 10
4 TPC PCLK Rise Time N 20 : 10 10
5 TcPC PCLK Cycle Time - 250 4000 165 2000 125 2000
- 6 TsA(WR) Address to WR | Setup Time 80 80 70
7 ThA(WR) Address to WR t Hold Time 0 0. 0
8  TsARD) Address to RD | Setup Time 80 80 70 i
9 ThA(RD) Addres$ to RD 1 Hold Time 0 0 0
10 TSIA(PC) TNTACK to PCLK t Setup Time 10 10 - 10
11 TslAI(WR) INTACK to WR | Setup Time 200 160 145 1
12 ThIA(WR) INTACK to WR t Hold Time 0 0 0
_ 13 TSIA(RD) TNTACK to RD | Setup Time 200 160 145 1
14 ThIARD) TNTACK to RD 1 Hold Time o 0o - 0
15 ThIA(PC) INTACK to PCLK 1 Hotd Time 100 100 85
16 TsCEWWR) ~ CE Lowto WR { Setup Time 0 0 0
17 ThCE(WR) CE to WR t Hold Time 0 0 0
18 TsCEh(WR) CE High to WR { Setup Time 100 70, 60
19  TCE(RD)  CELowtoRD ! SetupTime 0 0 0 1
20  ThCE(RD) CE to RD 1 Hold Time 0 0 0 1
21 TsCEh(RD) CE High to RD | Setup Time 100 70 60 1
22 TwRDI RD Low Width 240 200 150 1
23 TdRD(DRA) RD | to Read Data Active Delay 0 0 0
24 TdRDr(DR) RD 1 to Read Data Not Valid Delay 0 0 0
25 TdRDf(DR) RD | to Read Data Valid Delay 250 180 140
26 TdRD(DR2) ﬁ»? to Read Data Float Delay 70 45 T 40 2

NOTES:

1. Parameter does not apply 1o Interrupt Acknowledge fransactions.

2. Float delay is defined as the time required for a +0.5V change at the output with a maximum dc load and minimum ac load.
tUnits in nanoseconds {ns).

Reset L
Timing T B ’ - 7 \
WR _\ / -
Z8530 [+@|
= . !
Cycle . :

Timing &g \- / e \
Z8530 } @ y3 | -
5 or W w X
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ZILOG INC J7E D WM 9984043 0012023 2 mm
28530 AC CHARACTERISTICS (Continued) T-75-37-07
4 MHz 6 MHz 8 MH2
Number Symbol Parameter i Min Max Min Max Min Max Notes t
27 TdA(DR) Address Required Valid to Read Data
Valid Delay 300 280 220
28  TwWRI WR Low Width 240 . 200 150
29 TsDW(WR) Write Data to WR | Setup Time . 10 10 10
30 ThDW(WR)  Wiite Data to WR 1 Hold Time 0 0 0
31 ° TdWRW) WR | to Wait Valid Delay 240 200 170 4
T 32 TdRD(W) RD | Wait Valid Delay 240 200 170 4
33  TdWRHREQ) WR ! to W/REQ Not Valid Delay 240 ' 200 170
34  TdRDfREQ) RD ! to W/REQ Not Valid Delay 240 200 170
35 TdWRr(REQ) WR ! DTR/REQ Not Valid Delay 4TcPC 4TcPC 4TcPC
36 TdRDHREQ) RD tto DTR/REQ Not Valid Delay 4TcPC 4TcPC 4TcPC
37  TdPC(INT) PCLK ! to INT Valid Delay 500 500 500 4
38  TdIAi(RD) INTACK to RD | (Acknowledge) Delay 250 200 150 - 5
39  TwRDA RD (Acknowledge) Width 250 200 150
40 TdRDA(DR) RD { (Acknowledge) to Read Data
Valid Delay 250 180 140
41 TsIEIRDA) IEl to RD ! (Acknowledge) Setup . )
Time 120 100 95
42 ThIEWRDA)  IElto RD 1 (Acknowledge) Hold Time o] 0 0
43  TdIEIEO)  .EltolEO Delay Time 120 100 95
44 TdPC(IEO) PCLK 1 to IEO Delay 250 250 200
45 TdRDA(INT)  RD ! to INT Inactive Delay 500 500 450 4
46 TdRD(WRQ) RD 1 to WR | Delay for No Reset 30 ’ 16 15
47 TAWRQ(RD) WR 1 to RD | Delay for No Resst 30 30 20
48  TwWRES WR and RD Coincident Low for Reset 250 200 150
49 Trc Valid Access Recovery Time 4TcPC 4TcPC 4TcPC 3

NOTES: .

3. Parameter applies only between transactions involving the SCC. i

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

5. Parameter is system dependent. For any SCC in the dalsy chain, TdIAI(RD) must be greater than the sum of TdPC(IEQ) for the highest priority de-
vice in the daisy chain, TSIEI{RDA) for the SCC, and TdIEI{IEQ) for each device separating them in the daisy chain.

1Units in nanoseconds (ns).
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ZILOG INC ' 17E D WM 9984043 0012024 4 W
Heodond T-75-37-07

mie e\ N\ TVOWER TR\

28530 [~ O 2a0)

0 N —~®

INTACK

- X
® EaiCla
/|
<~®—b

% : ‘-@q | W A

Do-D7 b
READ 4 ACTIVE X VALID

7o [od

)]

®

o
—f
[

®

®

0Oo-D?
WAME

WIREQ /

DTR/REG i .
AEQUEST /

®

Interrupt

Acknowledge __/_'—\— -_-\_
Timing -oope /
28530
INTACK ) \
e P —
) : N\ y

.@.L I

ACTIVE
&Y | YALID

@
®- <@~
X

Do-D7
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Read and
Write FY3
Timing

. 28030 s

2 83

ADo-AD7
WRITE

ADg-AD7?
READ

WI/REQ
REQUEST

DYRIREQ
REQUEST

iNv

‘PCLK _\_

T-75-37-07

I —

2%
:

®
T,

®

Trers [N
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ZILOG INC 17E D MM 9984043 001202L & WM
Z8030 AC CHARACTERISTICS : 1-75-37-07
. : 4 MHz 6 MHz 8 MHz
Number Symbotl Parameter - Min Max Min Max Min Max Notes {
1 TwAS AS Low Width - 70 -~ 50 - 35
2 TdDS(AS) DS 110 AS 4 Delay 50 25 15
3  TsCSO(AS)  CSgto AS 1 Setup Time 0 0 0 1
4  ThCSO(AS) TSgtoAS t Hold Time 60 40 30 ) 1
5 TsCS1(DS)  CSqto DS ! Setup Time 100 80 65 1
6 ThCSI(DS) CSqto DS 1 Hold Time ) 55 40 30 1
7 TSIAAS) INTACK to AS 1 Setup Time 10 10 10
8  ThIA(AS) INTACK to AS 1 Hold Time 250 200 150
9  TsRWR(DS) R (Read)to DS | Setup Time 100 80 65
10 ThRW(DS) R/MW to DS t Hold Time 55 40 35
1 TSRWW(DS)  R/W (Write) to DS { Setup Time 0 - 0 0
12 TdAS(DS) AS 110 DS | Delay 60 40 B
13 TwDSI DS Low Width 240 200 150
14 TC Valid Access Recovery Time 4TcPC 4TcPC : 4TcPC 2 .
15 TsA(AS) Address to AS 1t Setup Time 30 10 10 1
16 ThA(AS) Address to AS 1 Hold Time 50 30 25 A1
17 TsDW(DS) Write Data to DS ! Setup Time 30 20 15
18 ThDW(DS)  Write Datato DS t Hold Time 30 20 20
18 TdDS(DA) DS ¢ to Data Active Delay 0 ) 0 0
20 TdDSHDR) DS 1 to Read Data Not Valid Delay 0 0 - 0
21 TdDSf(DR) DS ! to Read Data Valid Delay 250 180 140
22 TdAS(DR) AS 1 to Read Data Valid Delay - 520 300 250
" NOTES: .

1. Parameter does not apply to Interrupt Acknowledge transactions.
2. Parameter applies only befween transactions involving the SCC.

1Units in nanosecands (ns).
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ZILOG INC 17E D WM 9984043 0012027 T mm
28030 AC CHARACTERISTICS (Continued) : T-75-37-07
: 4 MHz 6 MHz 8 MHz i
Number Symbol Parameter . - Min Max Min Max Min Max Notes t :
23 _ TdDS(DRz) DS 1 to Read Data Fioat Delay 70 45 40 3
24~ TdA(DR). Address Required Valid to Read Data ’
Valid Delay 570 310 ' 260
25  TdDSW) DS | to Wait Valid Delay ' 240 200 170 4 !
26  TdDSHREQ) DS ! to W/REQ Not Valid Delay 240 200 170
27  TdDSHREQ) DS i to DTR/REQ Not Valid Defay 4TcPC 4TcPC 4TcPC
28  TdAS(NT)  AS1toINT Valid Delay 500 500 500 4
29 TJAS(DSA)  AS 1 to DS { (Acknowledge) Delay ' 250 250 250
30 TwDSA D8 (Acknowledge) Low Width 390 _ 200 ° 150
31 TdDSA(DR) DS | (Acknowledge) to Read Data
- Valid Delay - 250 180 140
32 TSIEDSA)  JEl to DS | (Acknowledge) Setup Time 120 100 80 i
33  ThIEIDSA)  IElto DS 1 (Acknowledge) Hold Time 0 0 0 :
34  TdIEI(EO) |El to IEQ Delay 120 100 - 980
35 TdAS(EO) ASttolEO Delay 250 . 280 200 6
36  TdDSA(INT) DS ! (Acknowledge) to INT Inactive ’
Delay _ 500 500 450 4
37 . TdDS(ASQ) DS 1toAS | Delay for No Reset 30 . 15 15
38  TdASQ(DS) = AStto DS | Delay for No Reset 30 " 30 ) 20
39 - TwRES AS and DS Coincident Low for Reset 250 200 150 7
40  TwPCl PCLK Low Width 105 2000 70 1000 50
41 TwPCh PCLK High Width 105 2000 70 1000 50
42 TcPC PCLK Cycle Time 250 4000 165 2000 125
43 TrPC PCLK Rise Time 20 10 10
4  TPC PCLK Fall Time 20 10 10
NOTES:

3. Float delay is defined as the time required for a +0.5V change in the output with a maximum dc load and a minimum ac load.

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

5. Parameter Is system dependent. For any Z-SCC in the daisy chain, TAAS(DSA) must be greater than the sum of TAAS(IEQ) for the highest priority
device in the daisy chain, TSIEI(DSA) for the Z-SCC, and TdIEIf(tEO) for each device separating them in the daisy chain.

6. Parameter applies only to a Z-SCC pulling INT Low at the beginning of the Interrupt Acknowledge transaction.

7. internat circuitry allows for the reset provided by the Z8 to be recognized as a reset by the Z2-SCC,
All timing references assume 2.0V for a logic “1" and 0.8V for a !oglc "o".

1Units in nanoseconds (ns).
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17E D NN 9984043 0012028 1 mm

Interrupt J— T- 75-37-07
Acknowledge s
Timing : —| D
28030 INTACK \l _/
e——(D—]
os
—® [e——@—]
<®i —4 ) |a—
ADo-AD; —3 ACTIVEX VALID | [
fe—— Q)] | @) |
—»! @ |e— — ()
I S" K
Reset
Timing
Z8030
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ZILOG INC L7E D MR 9984043 0012029 3 W
28030/28530 GENERAL TIMING AC CHARACTERISTICS . T-75-37-07
4 MHz . 6 MHz 8 MH2z
‘Number Symbol Parameter Min Max Min Max Min Max Notes 1
1 TdPC(REQ) PCLK { to W/REQ Valid Delay 250 250 250
2  TdPCW) PCLK { to Wait Inactive Delay 350 350 350
3  TsRXC(PC) RxC ttoPCLK 1 Setup Time
(PCLK =+ 4 case only) . 80 TwPCL 70 TwPCL 60 TwPCL 1,4
4 TsRXD(RXCr) RxD to RxC 1 Setup Time (X1 Mode) 0 0 0 1 !
-5 ThRXD(RXCr) RxD to FxC 1 Hold Time (X1 Mode) 150 150 150 1
6 TsRXD(RXCf) RxD to RxC { Setup Time (X1 Mode) ~ 0 0 0. 1.5
7  ThRXD(RXCH) RxD to BxC ! Hold Time (X1 Mode) 150 150 150 .15
8  TsSY(RXC) SYNCtoRxC t Setup Time -200 -200. -200 1
9  ThSY(RXC) SYNC to BxC 1 Hold Time 3TcPC 3TcPC 3TcPC
+400 +320 74250 1
10 TETXC(PCy  TxC ! to PCLK 1 Setup Time 0 0 0 24
11 TdTXCI(TXD) TxC 4 to TxD Delay (X1 Mode) 300 230 200 2
12 TATxCr(TXD) ' TxC t to TxD Delay (X1 Mode) 300 230 200 2,5
13 TATXD(TRX) TxD to TRxC Delay (Send Clock
Echo) 200 - 200 200
14 TwRTXh RTXC High Width 180 180 150 6
15 TwRTXI RTXC Low Width 180 180 150 6
16 TeRTX RTXC Cycle Time (RxD, TxD) 1000 640 500 6,7
17 TeRTXX Crystal Oscillator Period 250 1000 165 1000 125 1000 3
18 TwTRXh THXC High Width 180 180 150 6
19  TWIRX TRXC Low Width 180 180 150 6
20  TcTRX TRxC Cycle Time 1000 640 500 6,7
21 TWEXT DCDO or TTS Puise Width 200 200 200
22 TwsY SYNC Pulse Width 200 200 200
NOTES: )

1. AxC 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. o .

4. Paramefer 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. ,

. Parameter applies only to FM encoding/decoding.

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

. The maximum receive or fransmit data is ¥s PCLK.

N,

tUnits in nanoseconds (ns).
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ZILOG INC 17E D EH 9984043 0012031 1 m=
28030/Z8530 SYSTEM TIMING AC CHARACTERISTICS T-75-37-07
- 4 MHz 6 MHz 8 MHz .
Number Symbol . Parameter ) Min Max Min  Max Min Max Notes
1 TdRXCREQ) BXC 1 to W/REQ Valid Delay ' 8 12 8 12 8 12 2
2  TdRXCW) RxC 1 to Wait Inactive Delay 8 14 8 14 8 14 1,2
3  TdRXC(SY) RXC 1 to SYNC Valid Delay 4 7 4 7 4 7 2 !
4a. TdRXC(INT), Z8530 RxC 1 to INT Valid Delay 10 16 10 16 10 16 1,2
4b. TdRXC(INT), Z8030 ’ 8 12 8 12 8 12 12
+2 +3 +2 +3 +2 +3 4
5 TdTXC(REQ) TxC | to W/REQ Valid Delay 5 8 5 8 5 8 3
6 TdTXC(W) TXC | to Wait Inactive Delay 5° 11 5 1 5 113
7 TdTXC(DRQ) TxC | DTR/REQ Valid Delay 4 7 4 7 4 7 3
8a. TATXC(INT),Z8530 TxC | to INT Valid Delay 6 10 6 10 6 10 13
Bb. TdTXC(INT), 8030 4 6 4 6 4 6 13
+2 +3 +2 +3 +2 +3 4
9a. TdSY(INT), Z8530 "SYNC Transition to INT Valid Delay 2 6 2 6 2 6 1
gb. TdSY(INT), Z8030 2 3 2 3 2 3 14
10a. TdEXT(INT), 28530 DCD or CTS Transition to INT Valid Detay 2 6 2 6 2 6 1
i 10b. TAEXT(INT), Z8030 2 3 2 3 2 3 14

NOTES:

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

2. RxC is RTxC or TRXC, whichever Is supplying the receive clock.
3. TxCis TRxC or RTxC, whichever is supplying the transmit clock.
4. Units equal 10 AS. - .

$Units equal to TcPC.
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PACKAGE INFORMATION

T-a40-20

LEAD NO. 1
INDENT
0.185__
MAX

G
t

0125 ™™
MIN -

0.010
2002

fo—

0.300 0.018
REF +.003
0.100
=.010

. 0.045
2.015 2.008

SOTH ENDS

18-Pin Ceramic Package

10
arm e ersrmern

Lo e v iy e e v oy e
1 0.920
MAX

it}

18-Pin Plastic Package

0.100
0.200

—

I-—

NOTE: Package dimensions are given in-inches. To convert to millimeters, multiply by 25.4

ANAAANAAAAAANRA

t
(177}
b
O_NI/
Mo
\!VVVVVVVVWVV\‘{
1470 o
max 1
P o s N sl
- ) 0.8
] & "
—{-—&% J et
flg: - sl T
W M = -
28-Pin Ploxtic Package

HOTE: Pachage dimenaiona are given in inches. To convert to millimeters, mulliply by 25.4.
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ZILOG INC 17E D EW 9984043 0012312 9 mm
PACKAGE INFORMATION (Continued) B T-90-206
‘ eﬁ_‘

40 21
PR WA T AT Wk Wk Wt W W W Wi O s e T Tt W Bk Bt

A

5
J

?UUU\HUUQUUV\HUUJUJ-}\J;&’

2.080
MAX

0.058
: SEALING GLASS  %.003 = le--
ey R /- -

Saipskigs & sasaean X = ; : 4
i h [ : SEE UL
f i%l- ?'ﬁ?hﬁhhﬁ
TYP K SR S N
i 0. AX

0.650 i : 100 M
—2.026 %% -l = goTHENDS
0.040
£.020

40-Pin Dual-in-Line Package (DIP),
Cerdip

AAMNAANANAANAANAANAAR

D

YVVVVVVVVVVUVVVUVVV\QG’

g ——]

=]
o

-1
2
o

—

2,070
MAX
leo 0620 0.050 0.180
. 0.600 —lb—5ve MAX
h
= T 002
L POtMIN
1 t
R | [
X iR
0.650 0.080 0110 1|, 0.021 1" 0060
0.610 - 0.060 0.030 _’ll“o. 6 i Fas0 0.125

40-Pin Dual-in-Line Package (DIP),
Plastic

NQTE: Package dimensions are given ininches. To convert to millimeters, multiply by 25.4.
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ZILOG INC 17E D WM 9984043 0012313 0 mm
T=q0-
'PACKAGE INFORMATION (Continued) q '2 0

PINY
IDENTIFICATION

b oo MAX >
0.040
0.185 0.085 .sso ~007
- ?ﬂ:’f — MAx  MAX ,__o e el e02
L__,__* TYP
— t
1 .
0.010 [
- oog-— o 1 | I
. T i
0.600 0.125 i, 0.018
= REF - MIN - "": 015 BOTH ENDS s mo TR T 2.003TYP
0.060
0.0

40-Pin Dual-in-Line Package (DIP),

Ceramic

0.050 PIN1 )
j t : 45° x 0.45 MAX
45 X 0,045 MAX~ TYPICAL / IDENTIFICATION \
s 14 “© —

v.026 _4_§7 =p
KOMINAL ¢~ 3
B 0.650
i *002 ;o0 8
] ' *:008 :
b
] y
7” »p , g 2
1 L ' _ Yy
45° x 0.010 MAX X a A
™ I PLaces ’I” Qo8 008 ’
0.074 2005 :
VIEW TOWARD PC SOARD BOTTOM VIEW
44-Pin Plastic Chip Carrier (PCC)
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0012314 2 =

PACKAGE INFORMATION (Continued)

PiN 1
IDENTIFICATION

Wi

W W_]

TN _E_W_W_W__1

T-90-206

o

R m—a—p—m—a—a—a—m— e a R R R

= —

2.425
MAX N "
[
0.5% 0.185 0.095 0.5%0 +.007
r-— 7% S MAX WA r—um—’l -.002
_ | TP
LJ T
0.010 X
2.010—wjle— Il
i L JL e
0.600 0.125 0.050 0.100 0.018
AEF MIN oeo—. =.025 BOTH ENDS =.010 TYP 2.003 TYP
o "
6020 - )

48-Pin Dual-in-Line Package (DIP),
Ceramic

150 |
4 PLACES
0.0180.015 RAD. TYP.

" 0.560

0.50
0.062
RADIUS

BAAAAAAAAAAAAAANAANAAAAN

2.470

Y (VAVAVAVAVAVAVAVAVAVAVAPAVAVAVAPAVAVAVAAVATAY/

MAX

0.285
o015\, PE
0.009
0.650 0125 ~1._0080 A
0.610 MIN. 0.060 TYP,

48-Pin Dual-in-Line Package (DIP),
Plastic
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ZILOG INC 17E D ER 9984043 0012315 4 Em

PACKAGE INFORMATION (Continued) 7-490-2 o]
5 x 0,045 MAX ; 0.050TvP O riFICATION *~ X 0.64MAX
0.026 4 L : O/ pe b
NOHINALT: ;
g 1)
; :
g P 0.9525Q 0.928
: | ossosa
: h
: :
g -
" lJ
a5° x o.mog:t : ) ° .l-{ ::::;
“E 0.470

68-Pin Plastic Chip Carrier (PCC)

1385 o _fo1es|
1.340 0.175
ﬁ sa - «—0.050 MAX
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‘NOTE: Package dimensions are given in inches. To conver! to millimeters, mulliply by 25.4.
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