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Pin Descriptions
The Enhanced Serial Communication Controller (ESCC) pins are divided into
seven functional groups:
® Address/Data
® Bus Timing and Reset
® Device Control
® |Interrupt
® Serial Data (both channels)
® Peripheral Control (Both Channels)
® Clocks (Both Channels)

Figure 1 and Figure 2 illustrate the pins in each functional group for both the
Z80230 and Z85230. The pin functions are unique to each bus interface version in
the Address/Data group, Bus Timing and Reset group, and Control group.

The Address/Data group consists of the bidirectional lines used to transfer data
between the CPU and the ESCC (addresses in the Z80230 are latched by AS).
The direction of these lines depends on if the operation is a Read or Write.

The timing and control groups designate the type of transaction to occur and the
timing of the occurrence. The interrupt group provides inputs and outputs for han-
dling and prioritizing interrupts. The remaining groups are divided into Channel A
and Channel B groups for:

® Serial Data (Transmit or Receive)
® Peripheral Control (Such as DMA or modem)

® |nput and Output Line for the Receive and Transmit Clocks

PQNNERRN2_1102 Pin Dacerintinne
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Z285230/Z280230

Enhanced Serial Communications Controller
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Figure 3 illustrates the Z85230 DIP and PLCC pin assignments, respectively. Fig-
ure 4 illustrates the 280230 DIP and PLCC pin assignments.
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Pins Common to Both the 285230 and Z80230
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CTSA, CTSB. Clear To Send (Inputs, Active Low). These pins function as transmit-
ter enables if they are programmed for Auto Enable (WR3 bit 5 is 1), in which case
a Low on each input enables the respective transmitter. If not programmed as
Auto Enable, the pins may be used as general-purpose inputs. These pins are
Schmitt-trigger buffered to accommodate slow rise-time inputs. The ESCC™
detects pulses on these pins and may interrupt the CPU on both logic level transi-
tions.

DCDA, DCDB. Data Carrier Detect (Inputs, Active Low). These pins function as
receiver enables if they are programmed for Auto Enable (WR3 bit 5 is 1); other-
wise, they are used as general-purpose input pins. The pins are Schmitt-trigger
buffered to accommodate slow rise-time signals. The ESCC detects pulses on
these pins and may interrupt the CPU on both logic level transitions.

RTSA, RTSB. Request To Send (Outputs, Active Low). The RTS pins can be used
as general-purpose outputs or with the AUTO ENABLE feature. When AUTO-
ENABLE is off, these pins follow the inverse state of WRS bit 1. When used with
the AUTO-ENABLE feature in ASYNCHRONOUS mode, this pin immediately
goes Low when WRS bit 1 is 1. When WR5 bit 0 is 0, this pin remains Low until the
transmitter is empty.

In SDLC mode, the RTS pins can be programmed to be deasserted when the
closing flag of the message clears the TxD pin, if WR7’ bit 2 is 1, WR10 bit 2 is O,
and WRS5 bit 1 is 0.

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 ASYN-
CHRONOUS RECEIVE mode (crystal oscillator option not selected), these pins
are inputs similar to CTS and DCD. In this mode, transition on these lines affect
the state of the SYNC/HUNT status bits in Read Register 0 but have no other
function.

In EXTERNAL SYNCHRONIZATION mode, with the crystal oscillator not
selected, these lines also act as inputs. In this mode, SYNC is driven Low two Rx
clock cycles after the last bit of the SYNC character is received. Character assem-
bly begins on the rising edge of the receive clock immediately preceding the acti-
vation of SYNC.

In the INTERNAL SYNCHRONIZATION mode (MONOSYNC and BISYNC) with
the crystal oscillator not selected, these pins act as outputs. These outputs go
Low each time a SYNC pattern is recognized, regardless of character boundaries.
In SDLC mode, pins switch from input to output when MONOSYNC, BISYNC, or
SDLC is programmed in WR4 and SYNC modes are enabled.

Pin Dacerintinne
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DTR/REQA, DTR/REQB. Data Terminal Ready/Request (Output, Active Low). These
pins are programmable (WR14 bit 2) to serve either as general-purpose outputs
or as DMA Request lines. When programmed for DTR function (WR14 bit 2 is 0),
these outputs follow the inverse of the DTR bit of Write Register 5 (WRS5 bit 7).
When programmed for REQUEST mode these pins serve as DMA Requests for
the transmitter.

When used as DMA Request lines (WR14 bit 2 is 1), the timing for the deactiva-
tion request can be programmed in Write Register 7° (WR7’) bit 4. If this bit is 1,
the DTR/REQ pin is deactivated with the same timing as the W/REQ pin. If 0, the
deactivation timing of DTR/REQ pin is four clock cycles, the same as in the
Z80C30/Z85C30.

W/REQA, W/REQB. Wait/request (Output, Open-drain When Programmed For WAIT
Function, Driven High And Low When Programmed For Request Function). These
dual-purpose outputs may be programmed as REQUEST lines for a DMA control-
ler or as WAIT lines to synchronize the CPU to the ESCC™ data rate. The reset
state is WAIT.

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

RTxCA, RTxCB. Receive/Transmit Clocks (Input, Active Low). These pins can be
programmed to several modes of operation. In each channel, RTxC may supply
the following:

® Receive clock and/or the transmit clock
® Clock for the baud rate generator
® Clock for the Digital Phase-Locked Loop

These pins can also be programmed for use with the respective SYNC pins as a
crystal oscillator. The receive clock may be 1, 16, 32, or 64 times the date rate in
ASYNCHRONOUS modes.

TxDA, TxDB. Transmit Data (Output, Active High). These output transmit serial
data at standard TTL levels.

TRxCA, TRxCB. Transmit/Receive Clocks (Input or Output, Active Low).

These pins can be programmed in several different modes. When configured as
an input, the TRxC may supply the receive clock and/or the transmit clock. When
configured as an output, TRxC can echo the clock output of the Digital Phase-
Locked Loop, the crystal oscillator, the baud rate generator or the transmit clock.

PCLK. Clock (Input). This clock is the master ESCC 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.

Pin Dacerintinne
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IEl. Interrupt Enable In (Input, Active High). IEl is used with IEO to form an interrupt
daisy chain when there is more than one interrupt-driven device. A High IEI indi-
cates that no higher priority device has an Interrupt Under Service or is requesting
an interrupt.

IEO. Interrupt Enable Out (Output, Active High). IEO is High only if IEI is High and
the CPU is not servicing an ESCC interrupt. During an Interrupt Acknowledge
Cycle, IEO is also driven Low if the ESCC is requesting an interrupt. IEO can be
connected to the next lower priority device’s IEl input, and in this case inhibits
interrupts from lower priority devices.

INT. Interrupt (Output, Open-Drain, Active Low). This pin activates when the ESCC
requests an interrupt. The INT is an open-drain output.

INTACK. Interrupt Acknowledge (Input, Active Low). This pin is a strobe which indi-
cates that an Interrupt Acknowledge Cycle is in progress. During this cycle, the
ESCC interrupt daisy chain is resolved. The device can return an interrupt vector
that may be encoded with the type of interrupt pending. During the acknowledge
cycle, if IEl is High, the ESCC places the interrupt vector on the data bus when
RD goes active for the 285230, or when DS goes active for the Z80230. INTACK
is latched by the rising edge of PCLK.

Pin Descriptions Exclusive to the 285230

Pins D7-D0. Data Bus (Bidirectional, tristate). These pins carry data and com-
mands to and from the Z85230.

CE Chip Enable (Input, Active Low). This pin selects the Z85230 for a read or write
operation.

RD. Read (input, Active Low). This pin indicates a READ operation and, when the
/285230 is selected, enables the Z85230’s bus drivers. During the Interrupt
Acknowledge cycle, RD gates the interrupt vector onto the bus if the Z85230 is the
highest priority device requesting an interrupt.

WR. Write (Input, Active Low). When the Z85230 is selected, this pin denotes a
write operation, which indicates that the CPU writes command bytes or data to the
Z85230 write registers. WR and RD going Low simultaneously is interpreted as a
Reset.

A/B. Channel A/Channel B (Input). This pin selects the channel in which the Read
or write operation occurs. A High selects Channel A and a Low selects Channel B.

DIC DatalControl Select (Input). This signal defines the type of information trans-
ferred to or from the Z85230. A High indicates that data is transferring and a Low
indicates a command.

PQNNERRN2_1102 Pin Dacerintinne
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Pin Descriptions Exclusive to the 280230

AD7-ADO. Address/Data Bus (Bidirectional, Active High, tristate). These multi-
plexed lines carry register addresses to the Z80230 as well as data or control
information to and from the Z80230.

RIW. Read/Write (Input, Read Active High). This pin specifies if the operation to be
performed is a read or write operation.

CS0. Chip Select 0 (Input, Active Low). This pin is latched concurrently with the
addresses on A7-A0 and must be Low for the intended bus transaction to occur.

CS1. Chip Select 1 (Input, Active High). This second select pin must be High
before the intended bus transaction can occur. CS1 must remain High throughout
the transaction.

DS. Data Strobe (Input, Active Low). This pin provides timing for the transfer of
data into and out of the Z80230. If AS and DS are both Low, this condition is inter-
preted as a reset.

AS. Address Strobe (Input, Active Low). Addresses on A7-A0 are latched by the
rising edge of this signal.

Functional Description

The architecture of the ESCC is described from two points of view:

® Data communications device which transmits and receives data in a wide
variety of protocols

® Microprocessor peripheral in which the ESCC offers valuable features such as
vectored interrupts and DMA support

The ESCC peripheral and data communication functions are described in the fol-
lowing sections. The details of the communications between the receive and
transmit logic to the system bus are illustrated in Figure 5 and Figure 6. The fea-
tures and data path for each of the ESCC A and B channels are identical. Refer to
the SCC/ESCC and ISCC Family of Products User’s Manual for full details on
using the ESCC.
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Input/Output Capabilities

System communication to and from the ESCC is accomplished using the

ESCC register set. There are 17 Write registers and 16 Read registers. Many of
the features on the ESCC are enabled through a new register in the ESCC: Write
Register 7 Prime (WR7’). This new register can be accessed if bit 0 or WR15 is
set to 1. Table 1 lists the Write registers and a brief description of their functions.
Table 2 describes the Read Registers.

Throughout this document the Write and Read registers are referenced with the
following notation: WR for Write Register, and RR for Read Register. For example:
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® WRA4A — Write Register 4 for Channel A
® RR3 - Read Register 3 for either or both channels
Table 1 describes the ESCC Write Registers. Table 2 describes the ESCC Read

Registers.

Table 1. ESCC Write Registers

Write Register

Functions

WRO

Command Register; Select Shift Left/Right Mode, CRC
Initialization, and Resets for Various Modes

WR1

Interrupt Conditions, Wait/DMA Request Control

WR2

Interrupt Vector, Accessed Through Either Channel

WR3

Receive and Miscellaneous Control Parameters

WR4

Transmit and Receive Parameters and Modes

WR5

Transmit Parameters and Controls

WR6

SYNC Character or SDLC Address Field

WR7

SYNC Character or SDLC Flag

WR7’

SDLC Enhancements Enable, Accessible if WR15 bit DO is
1

WRS

Transmit FIFO, 4-Bytes Deep

WRS9

Reset Commands and Master INT Enable, Accessible
Through Either Channel

WR10

Miscellaneous Transmit and Receive Controls

WR11

Clock Mode Control

WR12

Lower Byte of BRG Time Constant

WR13

Upper Byte of BRG Time Constant

WR14

Miscellaneous Controls and DPLL Commands

WR15

External Interrupt Control

PQNNERRN2_1102
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Table 2. ESCC Read Registers

Read Register Functions

RRO Transmit, Receive and External Status

RR1 Special Receive Condition Status Bits

RR2A Unmodified Interrupt Vector

RR2B Modified Interrupt Vector

RR3A Interrupt Pending Bits

RR4 WR4 Mirror if WR7’ bit D6 equals 1

RR5 WR5 Mirror, if WR7’ bit D6 equals 1

RR6 SDLC Frame LSB Byte Count, if WR15 bit D2 equals 1

RR7 SDLC Frame 10 X 19 FIFO Status and MSB Byte Count, if
WR15 bit DS equals 1

RR8 Receive Data FIFO, 8 Bits Deep

RR9 WR9 Mirror, If WR7’ bit D6 Equals 1

RR10 Miscellaneous Status Bits

RR11 WR11 Mirror, if WR7’ bit D6 Equals 1

RR12 Lower Byte of BRG Time Constant

RR13 Upper Byte of BRG Time Constant

RR14 WR14 Mirror, if WR7’ bit D6 Equals 1

RR15 WR 15 Mirror, if WR7’ bit D6 Equals 1

There are three modes used to move data into and out of the ESCC:

® Polling

® Interrupt (vectored and non-vectored)

® Block Transfer

The BLOCK TRANSFER mode can be implemented under CPU or DMA control.

Polling

When polling, data interrupts are disabled, Three registers in the ESCC are auto-
matically updated whenever any function is performed. For example, end-of-frame
(EOF) in SDLC mode sets a bit in one of these status registers. The purpose of
polling is for the CPU to periodically read a status register until the register con-
tents indicate the need that data requires transfer. RRO is the only register that
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must be read to determine if data needs to be transferred. An alternative to polling
RRO for each channel is to poll the Interrupt Pending register. Status information
for both channels resides in one register. Only one register may be read. Depend-
ing on its contents, the CPU performs one of three operations:

® Write data
® Read data
® Continues processing

Two bits in the register indicate the requirement 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

The ESCC interrupt structure supports vectored and nested interrupts. The fill lev-
els at which the transmit and receive FIFOs interrupt the CPU are programmable,
allowing the ESCC requests for data transfer to be tuned to the system interrupt
response time.

Nested interrupts are supported with the interrupt acknowledge feature (INTACK
pin) of the ESCC. This action allows the CPU to acknowledge the occurrence of
an interrupt, and re-enable higher priority interrupts. Because an INTACK cycle
releases the INT pin from the active state, a higher priority ESCC interrupt or
another higher priority device can interrupt the CPU. When an ESCC responds to
an Interrupt Acknowledge signal (INTACK) from the CPU, it can place an interrupt
vector on the data bus. This vector is written in WR2 and may be read in RR2. To
speed interrupt response time, the ESCC can modify three bits in this vector to
indicate status. If the vector is read in Channel A, status is not included. If it is read
in Channel B, status is included.

Each of the six sources of interrupts in the ESCC (Transmit, Receive, and Exter-
nal/Status interrupts in both channels) has three bits associated with the interrupt
source:

® Interrupt Pending (IP)
® Interrupt Under Service (IUS)
® 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 Master
Interrupt Enable (MIE) bit in WR9 is reset and no interrupts can be requested. The
IE bits are write-only. The other two bits are related to the interrupt priority chain
(see Figure 7). As a microprocessor peripheral, the ESCC can request an inter-
rupt only when no higher priority device is requesting one (that is, when IEl is
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High). If the device in question requests an interrupt, it pulls down INT. The CPU
then responds with INTACK, and the interrupting device places a vector on the
data bus.

+5V Peripheral Peripheral Peripheral

IEl A7-AOINT INTACKEO| | IEI A7-A0 INTINTACKIEO| |IEI A7-AOINTINTACK
A

A W A A W A A A ey

Figure 7. ESCC Interrupt Priority Schedule

A7-AO
INT
INTACK

[ A
[ 3

The ESCC can also execute an Interrupt Acknowledge cycle using software. In
some CPU environments it is difficult to create the INTACK signal with the neces-
sary timing to acknowledge interrupts and allow the nesting of interrupts. In these
cases, interrupts can be acknowledged with a software command to the ESCC.
See “Z80230/Z85230 Enhancements” on page 22.

Interrupt Pending (IP) bits signal a need for interrupt servicing. When an IP bit is 1
and the IEl input is High, the INT output is pulled Low, requesting an interrupt. In
the ESCC, if an IE bit is not set, then the |IP for that source is never set. The IP bits
are read in RR3A.

The Interrupt Under Service (IUS) bits signal that an interrupt request is being ser-
viced. If an IUS is set to 1, all interrupt sources of lower priority in the ESCC and
external to the ESCC are prevented from requesting interrupts. The internal inter-
rupt sources are inhibited by the state of the internal daisy chain, while lower prior-
ity devices are inhibited by the IEO output of the ESCC pulled Low to subsequent
peripherals. An IUS bit is set during an Interrupt Acknowledge cycle if there are no
higher priority devices requesting interrupt.

There are three type of interrupts:
®  Transmit
® Receive

® External/Status

Each interrupt type is enabled under program control with Channel A having
higher priority than Channel B, and with Transmit, Receiver and External/Status
interrupts prioritized in that order within each channel. When the Transmit inter-
rupt is enabled (WR1 bit 1 is 1), the occurrence of the interrupt depends on the
state of WR7’ bit 5. If that bit is 0, the CPU is interrupted when the top byte of the
transmit FIFO becomes empty. If WR7’ bit 5 is 1, the CPU is interrupted when the
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transmit FIFO becomes completely empty. This condition means that there must
be at least one character written to the Tx FIFO for it to become empty.

When enabled, the receiver can interrupt the CPU in one of three ways:
® |Interrupt on First Receive Character or Special Receive Condition

® Interrupt on All Receive Characters or Special Receive Conditions
® Interrupt on Special Receive Conditions Only

If WRY7’ bit 3 is 1, and the Receive Interrupt on All Characters and Special Condi-
tions is selected, the Receive character occurs when there are four bytes avail-
able in the Receive FIFO. This is most useful in synchronous applications as the
data is in consecutive bytes. Interrupt on First Character or Special Condition and
Interrupt on Special Condition Only are typically used with the BLOCK TRANS-
FER mode. A special Receive Condition consists of one of the following:

® Receiver Overrun

®  Framing error in ASYNCHRONOUS mode
® End-of-frame in SDLC mode

® Parity error (optional)

The Special Receive Condition interrupt is different from an ordinary receive char-
acter available interrupt only by of the status placed in the vector during the Inter-
rupt Acknowledge cycle. In Receive Interrupt on First Character or Special
Condition mode, an interrupt occurs from Special Receive Conditions any time
after the first receive character interrupt.

The primary function of the External/Status interrupt is to monitor the signal transi-
tions of the CTS, DCD, and SYNC pins. However, an External/Status interrupt is
also caused by any of the following:

® A Transmit Underrun condition

® A zero count in the baud rate generator

® A detection of a Break (ASYNCHRONOUS mode)

® An ABORT (SDLC mode)

® An EOP (SDLC LOOP mode) sequence in the data stream

The interrupt caused by the ABORT or EOP sequence has a special feature that
allows the ESCC 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 by external logic in SDLC mode. In SDLC LOOP mode, this feature
allows secondary stations to recognize the primary station to regain control of the
loop during a poll sequence.
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CPU/DMA Block Transfer

The ESCC provides a BLOCK TRANSFER mode to accommodate CPU block
transfer functions and DMA controller. 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 software control as a WAIT line in
the CPU BLOCK TRANSFER mode or as a REQUEST line in the DMA BLOCK
TRANSFER mode.

To a DMA controller, the ESCC REQUEST output indicates that the ESCC is
ready to transfer data to or from memory.

To the CPU, the WAIT line indicates that the ESCC is not ready to transfer data,
thereby requesting that the CPU extend the /O cycle.

The DTR/REQUEST line allows full-duplex operation under DMA control. The
ESCC can be programmed to deassert the DTR/REQUEST pin with the same tim-
ing as the WAIT/REQUEST pin if WR7 bit 4 is 1.

ESCC Data Communications Capabilities

PQNNERRN2_1102

The ESCC provides two independent full-duplex programmable channels for use
in any common asynchronous or synchronous data communication protocols (see
Figure 8). The channels have identical features and capabilities.

Start Parity

Y M
Marking Line | | Data l | Data | Data Marking Line

Asynchronous
| SYNC | Data | 7 | Data | CRC1 | CRC2 |
Monosync
| syNc | syNC | Data | ¢ | Data | CRC1| CRC2 |
Signal Y
w Blsznc

7/

| Data | | Data | CRC1| CRC2|

/7
14

External Sync

| Flag ‘Address’ Control f Information \ CRC1 | CRCZ‘ Flag |
1’4

SDLC/HDLC/X.25

Figure 8. Various ESCC Protocols

Fiinctinnal Nacecrintinn



Z85230/Z80230
Enhanced Serial Communications Controller

7
_.-..

11k @ -.:..I 16

Asynchronous Modes

The ESCC has significant improvements over that of the standard SCC. The addi-
tion of the deeper data FIFOs provide greater protection against underruns and
overruns as well as more efficient use of bus bandwidth. The deeper data FIFOs
are accessible regardless of the protocol used. They do not need to be enabled.
For more details on these improvements, See “Z80230/285230 Enhancements”
on page 22.

Send and Receive allow five to eight bits per character, plus optional Even or Odd
parity. The transmitters can supply one, one-and-a-half, or two stop bits per char-
acter and can provide break indication. The receiver break-detection logic inter-
rupts the CPU both at the start and at the end of a received break. Reception is
protected from spikes by start-bit validation that delays the signal for a length of
time equal to one half the time period required to process one bit of data after a
Low level is detected on the receive data input (RxDA or RxDB pins). If the Low
does not persist (that is, a transient), the character assembly process does not
start.

Framing errors and overrun errors are detected and buffered together with the
character at which they occur. Vectored interrupts allow fast servicing of error con-
ditions. 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 a delay of
one half the amount of time required to process one bit of data at the point at
which the search for the next start bit begins. Transmit and Receive clocking can
be selected from any of several sources. In asynchronous modes, the SYNC pin
may be programmed as an input with interrupt capability.

Synchronous Modes

The ESCC supports both byte-oriented and bit-oriented synchronous communica-
tion. Synchronous byte-oriented protocols are handled in several modes. They
enable character synchronization with a 6-bit or 8-bit SYNC character (MONO-
SYNC) or a 12-bit or 16-bit synchronization pattern (BISYNC), or with an external
sync signal. Leading sync characters are removed without interrupting the CPU.

5- or 7-bit sync characters are detected with 8- or 16-bit patterns in the ESCC by
overlapping the larger pattern across multiple incoming sync characters as show
in Figure 9.
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5 Bits

| | SYNC|SYNC| | SYNC | Data Data Data | Data

16

Figure 9. 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
action permits the implementation of protocols such as IBM BISYNC.

Both CRC-16 (X'® + X'® + X2 + 1) and CRC-CCITT (X' + X'2 + X5 + 1) error
checking polynomials are supported. Either polynomial may be selected in all syn-
chronous modes. User may pre-set the CRC generator and checker to all 1s or all
0s. The ESCC also provides a feature that automatically transmits CRC data
when no other data is available for transmission. This feature enables 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-, 12-, or 16-bit SYNC characters, regardless of the pro-
grammed character length.

SDLC Mode

The ESCC supports synchronous bit-oriented protocols, such as SDLC and
HDLC, by performing automatic flag sending, zero insertion and CRC generation.

A special command is used to abort a frame in transmission. At the end of a mes-
sage, the ESCC automatically transmits the CRC and trailing flag when the trans-
mitter underruns. The transmitter may also be programmed to send an Idle line
consisting of continuous flag characters or a steady marking condition.

If a transmit underrun occurs in the middle of a message, an External/Status inter-
rupt warns the CPU of this status change so that an Abort command can be
issued. The ESCC may also be programmed to send an Abort itself in the event of
an underrun, relieving the CPU of this task. The last character of a frame may
consist of one to eight bits, allowing reception of frames of any length.

The receiver automatically synchronizes on the leading flag of a frame in SDLC or
HDLC and provides a synchronization signal on the SYNC pin (an interrupt may

also be programmed). The receiver may search for frames addressed by a single
byte or four bits within a byte of a user-specified address or for a global broadcast
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address. Frames not matching either the user-selected or broadcast address are
ignored.

The number of address bytes are extended under software control. To receive
data, an interrupt on the first received character, or an interrupt on every charac-
ter, or On Special Condition Only (end-of-frame) can be selected. The receiver
automatically deletes all zeros inserted by the transmitter during character assem-
bly. CRC is also calculated and is automatically checked to validate frame trans-
mission. At the end of transmission, the status of a received frame is available in
the status registers. In SDLC mode, the ESCC must be programmed to use the
CRC-CCITT polynomial, but the generator and checker may be pre-set to all 1s or
all 0s. The CRC is inverted before transmission and the receiver checks against
the bit pattern c001110100001111.

NRZ, NRZI, or FM coding may be used in any 1X mode. The parity options avail-
able in asynchronous modes are also available in SYNCHRONOUS modes. How-
ever, parity checking is not normally used for SDLC because CRC checking is
more robust.

SDLC Loop Mode

The ESCC supports SDLC LOOP mode as well as normal SDLC. In SDLC LOOP
mode, a primary controller station manages the message traffic flow on the loop
and any number of secondary stations. In SDLC LOOP mode, the ESCC performs
the functions of a secondary station. An ESCC operation in regular SDLC mode
may act as a controller (see Figure 10). SDLC LOOP mode can be selected by
setting WR10 bit 1 to 1.

Secondary #1
Secondary #2

Figure 10. SDLC Loop

A secondary station in an SDLC LOOP mode always monitors the messages sent
around the loop and passes these messages to the rest of the loop, retransmitting
them with a one-bit time delay. The secondary station places its own message on
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the loop only at specific times. The controller signals that secondary stations can
transmit messages by sending a special character, called End Of Poll (EOP),
around the loop. The EOP character is the bit pattern 11111110, the same pattern
as an Abort character in normal HDLC. Because of zero insertion during mes-
sages, this bit pattern is unique and easily recognized.

When a secondary station has a message to transmit and recognizes an EOP on
the ling, it changes the last binary 1 of the EOP to a 0 before transmission. This
action changes the EOP into a flag sequence. The secondary 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 appends their messages
to the message of the first secondary station using the same process. Any sec-
ondary stations without messages to send merely echo the incoming message
and are prohibited from placing messages on the loop (except upon recognizing
an EOP). In SDLC LOOP mode, NRZ, NRZ| or FM coding can be used.

SDLC Status FIFO

The ESCC's ability to receive high speed back-to-back SDLC frames is maxi-
mized by a 10- deep by 19-bit wide status FIFO buffer. When enabled (through
WR15 bit 2 is 1), the storage area enables DMA to continue to transfer data into
memory so that the CPU may examine the message later. For each SDLC frame,
14 counter bits and 5 Status/Error bits are stored. The byte count and status bits
are accessed through Read Registers 6 and 7. Read Registers 6 and 7 are only
used when the SDLC FIFO buffer is enabled. The 10 x 19 status FIFO buffer is
separate from the 8-byte receive data FIFO buffer.

Baud Rate Generator

Each channel in the ESCC contains a programmable Baud Rate Generator
(BRG). Each generator consists of two 8-bit registers that form a 16-bit time con-
stant, a 16-bit down counter, and a flip-flop on the output, producing a square
wave. At start-up, the flip-flop at the output is set High, the value in the time con-
stant register is loaded into the counter, and the counter starts counting down.
When the baud rate generator reaches zero, the output toggles, the counter is
reloaded with the time constant, and the process repeats. The time constant can
be changed at any time, but the new value does not take effect until the counter is
loaded again.

The output of the baud-rate generator may be used as the Transmit clock, the
Receive clock, or both. The output can also drive the Digital Phase-Locked Loop
(See “Digital Phase-Locked Loop” on page 20.).
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If the receive clock or the transmit clock is not programmed to come from the
TRxC pin, the output of the baud rate generator may be echoed out by the TRxC

pin.

The following formula relates the time constant to the baud rate. PCLK or RTxC is
the clock input to the baud rate generator. The clock mode is 1, 16, 32, or 64, as
selected in WR 4 bits 6 and 7.

PCLK or RTxC Frequency

Time Constant = _
Ime Lonstant =, Baud Rate) (Clock Mode)

Digital Phase-Locked Loop

The ESCC contains a Digital Phase-Locked Loop (DPLL) to recover clock infor-
mation from a data stream with NRZI or FM encoding. The DPLL is driven by a
clock that is nominally 32 (NRZI) or 16 (FM) times the data rate. The DPLL uses
this clock, along with the data stream, to construct a clock for the data. This clock
is then used as the ESCC receive clock, the transmit clock, or both. When the
DPLL is selected as the transmit clock source, it provides a jitter-free clock output
that is the DPLL input frequency divided by the appropriate divisor for the selected
encoding technique.

For NRZI encoding, the DPLL counts the 32x clock to create nominal bit times. As
the 32x clock is counted, the DPLL searches the 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 32, but with a cycle correspond-
ing to two bit times. When the DPLL is locked, the clock edges in the data stream
occurs 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 pro-
grammed to be echoed out the ESCC by the TRxC pin (if this pin is not being used
as an input).

Data Encoding

Data encoding allows the transmission of clock and data information over the
same medium. This capability saves the need to transmit clock and data over sep-
arate medium as is normally required tor synchronous data. The ESCC provides
four different data encoding methods, selected by bits 6 and 5 in WR10. An exam-
ples of these four encoding methods is illustrated in Figure 11. Any encoding
method is used in any X1 mode in the ESCC, asynchronous or synchronous. The
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data encoding selected is active even though the transmitter or receiver is idling or
disabled.

FMO NV N\

Figure 11. Data Encoding Methods

Table 3 describes the four encoding methods, their levels, and values.
Table 3. Data Encoding Descriptions

Code Type Level Value
NRZ High 1

Low 0
NRZI No Change 1

Change 0
FM1 (biphase mark) Additional Transition at the Center of the Bit Cell 1

No Additional Transition at the Center of the Bit 0

Cell

FMO (biphase space) A transition occurs at the beginning of every bit 0
call. A 0 is represented by an additional transition
at the center of the bit cell.
A 1 is represented by no additional transition at 1
the center of the bit cell.

In addition to these four methods, the ESCC can be used to decode Manchester
(biphase level) data using 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
afl.

Auto Echo and Local Loopback

The ESCC is capable of automatically echoing everything it receives. This feature
is useful mainly in ASYNCHRONOUS modes, but works in SYNCHRONOUS and
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SDLC modes as well. AUTO ECHO mode (TxD is RxD) is used with NRZI or FM
encoding with an 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 for this input can 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 ESCC is also capable of LOCAL LOOPBACK. In this mode the internal trans-
mit data is tied to the internal receive data and RxD is ignored. The CTS and DCD
inputs are also ighored as transmit and receive enables. However, transitions on
these inputs can cause interrupts. LOCAL LOOPBACK works in ASYNCHRO-
NOUS, SYNCHRONOUS, and SDLC modes with NRZ, NRZI or FM coding of the
data stream.

280230/285230 Enhancements

The following is a detailed description of the enhancements to the Z80230/285230
ESCC that differentiate it from the standard SCC.

4-Byte Transmit FIFO Buffer

PQNNERRN2_1102

The ESCC has a 4-byte transmit buffer with programmable interrupt and DMA
request levels. It is not necessary to enable the FIFO buffer as it is always avail-
able. The user may set the Transmit Buffer Empty (TBE) interrupt and DMA
Request on Transmit command to be generated either when the top byte of trans-
mit FIFO is empty or only when the FIFO is completely empty. A hardware or
channel reset clears the transmit shift register, flushes the transmit FIFO and sets
WR?7’ bit 5 to 1.

If the transmitter generates the interrupt or DMA request for data when the top
byte of the FIFO is empty (WR7’ bit 5 is 0), the system allows for a long response
time to the data request without underflowing. The interrupt service routine writes
one byte and then tests RRO bit 2. The DMA Request on Transmit in this mode is
set to 0 after each data Write (that is, TBE), RRO bit 2, is set to 1 when the top
byte of the FIFO is empty. WR7’ bit 5 resets to 1.

In applications for which the interrupt frequency is important, the Transmit Inter-
rupt Service Routine can be optimized by programming the ESCC to generate the
TBE interrupt only when the FIFO is completely empty (WR7’ bit 5 is 1) and, writ-
ing four bytes to fill the FIFO. When WR?7’ bit 5 is 1, only one DMA request is gen-
erated, filling the bottom of the FIFO. However, this may be advantageous for
applications where the possible reassertion of the DMA request is not required.
The TBE status bit, RRO bit 2, is set to 1 when the top byte of the FIFO is empty.
WR?7’ bit 5 is set to1 after a hardware or channel reset.
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8-Byte Receive FIFO

The ESCC has an 8-byte receive FIFO with programmable interrupt levels. It is
not necessary to enable the 8-byte FIFO as it is always available. A hardware or
channel reset clears the Receive Shift register and flushes the Receive FIFO. The
Receive Character Available interrupt is generated as selected by WR7’ bit 3. The
Receive Character Available bit, RRO bit 0 is set to 1 when at least one byte is
available in the top of the FIFO (independent of WR7’ bit 3).

A DMA Request on Receive, if enabled, is generated whenever one byte is avail-
able in the receive FIFO independent of WR7’ bit 3. If more than one byte is avail-
able in the FIFO, the Wait/Request pin becomes inactive and then becomes active
again until the FIFO is emptied.

By resetting WR7’ bit 3 to 0, applications which have a long latency to interrupts
can generate the request to read data from the FIFO when one byte is available.
The application can then test the Receive Character Available bit to determine if
more data is available.

By setting WR7’ bit 3 to 0, the ESCC can issue an interrupt when the receive FIFO
is half full (4 bytes available), allowing the frequency of interrupts to be reduced. If
WR?7’ bit 3 is 1, the Receive Character Available interrupt is generated when there
are four bytes available. If the interrupt service routine reads four bytes during
each routine, the frequency of interrupts is reduced.

If WR7’ bit 3 is 1 and Receive Interrupt on All Characters and Special Conditions
is enabled, the receive character available interrupt is generated when four char-
acters are available. However, when a character is detected to have a special
condition, an interrupt is generated when the character is loaded into the top four
bytes of the FIFO. Therefore, the Special Condition Interrupt Service Routine
must be RR1 before reading the data to determine which byte has the special
condition.
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Write Register 7 PRIME (WR?7’)

A new register, WR7’, has been added to the ESCC to enable the programming of
six new features. The format of this register is represented in Figure 12.

Bit 7 6 5 4 3 2 1 0
R/W w w w W w w w w
Reset 0 0 0 0 0 0 0 0

Note: R = Read W = Write X = Indeterminate

Bi

Potsition R/W  Value Description

7 W 0 Reserved, must be 0

6 w Extended Read Enable
5 w Transmit FIFO Int Level
4 W DTR/REQ Timing Mode
3 W Receive FIFO Int Level

2 W Auto RTS Deactivation

1 w Auto EOM Reset

0 w Auto Transmit Flag

Figure 12. Write Register 7 Prime (WR7’)

WR?7’ is written by first setting Bit 0 of Write Register 15 (WR15 bit 0) to 1 and then
accessing WR7. All write commands to register 7 are to WR7’ while WR15 bit 0 is
set to 1. WR15 bit 0 must be reset to 0 to address the SYNC character in register
WRY7. If bit 6 of WR7’ is set to 1, then WR7’ can be read by performing a read
cycle to RR14. The WR7’ features remain enabled until specifically disabled or by
a hardware or software reset. Bit 5 is set to 1 after a reset. All other bits are reset
to O following reset.

For applications which use either the ZiILOG Z8X30SCC or Z80230, these two
device types can be identified in software with the following test:

1. Write 01h to Write Register 15
2. Read Register 15

If bit O is set to 0, the device is Z8BX30SCC. If bit 0 is set to 1, it is a Z80C30. If the
device is Z8XC30, a write to WR15 is required before proceeding. If the device is
Z80230, all writes to address 7 are to WR7’ until WR15 is set to O.
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Bit 7. Not used

This bit must always be 0.

Bit 6. Extended Read Enable

Setting this bit to 1 enables WR3, WR4, WR5, WR7’ and WR10 to be read by
issuing a READ command for RR9 (WR3) RR4, RR5, RR14 (WR7’) and RR11
(WR10), respectively.

Bit 5. Transmit FIFO Interrupt Level

If this bit is set to 1, the Transmit Buffer Empty interrupt is generated when the
transmit FIFO is completely empty. If this bit is set to 0, the TBE interrupt is gener-
ated when the top byte of the transmit FIFO is empty. This bit is set following a
hardware or channel reset.

In DMA REQUEST ON TRANSMIT mode, when using either the W/REQ or DTR/
REQ pins, the request is asserted when the Tx FIFO is completely empty if WR7’
bit 5 is set to 1. The request is asserted when the top byte of the FIFO is empty if
bit 5 is reset.

Bit 4. DTR/REQ Timing

If this bit is set to 1 and the DTR/REQ pin is used for REQUEST mode (WR14 bit
2 is 1), the deactivation of the DTR/REQ pin is identical to the W/REQ pin as illus-
trated in Figure 13. If this bit is reset, the deactivation time is 4TcPc.

W\ /
D7-D0 >< Transmit Data ><

WR?7 bit 4 =1

—_— H = l'
STRREQ___/__ WR7bita=o J
WAIT/REQ 4

Figure 13. DMA Request on Transmit Deactivation Timing

r
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Bit 3 Receive FIFO Interrupt Level

This bit sets the interrupt level of the receive FIFO. If this bit is set to 1, the receive
data available bit is asserted when the receive FIFO is half full (4 bytes available).
If this bit is reset to 0, the Receive Data Available interrupt is requested when all
bytes are set. For more details, see “8-Byte Receive FIFO” on page 23.

Bit 2. Automatic RTS Pin Deassertion

This bit controls the timing of the deassertion of the RTS pin in SDLC mode. If this
bit is 1 and WRS bit 1 is set to 0 during the transmission of an SDLC frame, the
deassertion of the RTS pin is delayed until the last bit of the closing flag clears the
TxD pin. The RTS pin is pulled High after the rising edge of the transmit clock
cycle from the last bit of the closing flag. This action implies that the ESCC must
be programmed for Flag on Underrun (WR10 bit 2 is 0) for the RTS pin to deas-
sert at the end of the frame. This feature works independently of the programmed
Transmitter Idle state. In synchronous modes other than SDLC, the RTS pin
immediately follows the state programmed into WRS5 bit 1. When WR7’ bit 2 is set
to 0, the RTS follows the state of WRS bit 1.

Bit 1. Automatic EOM Reset

If this bit is 1, the ESCC automatically resets the Tx Underrun/EOM latch and pre-
sets the transmit CRC generator to its programmed preset state (per values set in
WRS bit 2 and WR10 bit 7). Therefore, it is not necessary to issue the Reset Tx
Underrun/EOM Latch command when this feature is enabled.

Bit 0. Automatic Tx SDLC Flag

If this bit is 1, the ESCC automatically transmits an SDLC flag before transmitting
data. This action removes the requirement to reset the Mark Idle bit (WR10 bit 3)
before writing data to the transmitter.

Historically, the SCC latched the databus on the falling edge of WR. However, as
many CPUs do not guarantee that the databus is valid when the WR pin goes
Low, ZILOG modified the databus timing to allow a maximum delay of 20nS from
the WR signal going active Low to the latching of the databus.

CRC Reception in SDLC Mode

PQNNERRN2_1102

In SDLC mode, the entire CRC is clocked into the receive FIFO. The ESCC com-
pletes clocking in the CRC to allow it to be retransmitted or manipulated software.
In the SCC, when the closing flag is recognized, the contents of the receive shift
register are immediately transferred to the receive FIFO, resulting in the loss of
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the last two bits of the CRC. In the ESCC, it is not necessary to program this fea-
ture. When the closing flag is detected, the last two bits of the CRC are transferred
into the receive FIFO. In all other synchronous modes, the ESCC does not clock
in the last two CRC bits (same as the SCC).

TxD Forced High in SDLC with NRZI Encoding When Marking Idle

When the ESCC is programmed for SDLC mode with NRZI data encoding and
Mark Idle (WR10 bit 6 is 0, bit 5is 1, bit 3 is 1), the TxD pin is automatically forced
High when the transmitter enters the Mark Idle state. There are several different
ways for the transmitter to enter the Idle state. In each of the following cases the
TxD pin is forced High when the Mark Idle condition is reached:

® Data, CRC, flag, and Idle

® Data, flag, and Idle

® Data, abort (on underrun), and Idle

® Data, abort (command), and Idle

® Idle flag and command to Idle Mark

The Force High feature is disabled when the Mark Idle bit is set to 0.

This feature is used in combination with the automatic SDLC opening flag trans-
mission feature, WR7’ bit 0 is 1, to assure that data packets are formatted cor-
rectly. In this case, the CPU is not required to issue any commands. If WR7’ bit 0
is 0, as on the SCC, the Mark Idle bit (WR10 bit 3), is set to 1, to enable flag trans-
mission before an SDLC packet transmits.

Improved Transmit Interrupt Handling

The ESCC latches the Transmit Buffer Empty (TBE) interrupt because the CRC is
loaded into the Transmit Shift register even if the TBE interrupt, due at the last
data byte, has not been reset. The end of a synchronous frame is guaranteed to
generate two TBE interrupts even if a Reset Transmit Buffer Interrupt command
for the data created interrupt is issued after the CRC interrupt occurs (Time A in
Figure 14). Two Reset TBE commands are required. The TxIP latches if the EOM
latch resets before the end of the frame.
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Data Data CRC1 CRC2 Flag

TxBE / \ /_\
Time A
TxIP Bit /

TxIP 1 TxIP 2

Figure 14. TxIP Latching

DPLL Counter Tx Clock Source

When the DPLL is selected as the transmit clock source, the DPLL counter output
is the DPLL source clock divided by the appropriate divisor for the programmed
data encoding format. In FM mode (FMO or FM1), the DPLL counter output signal
is the input frequency divided by 16.

In NRZI mode, the DPLL counter frequency is the input clock cycle divided by 32.
This feature provides a jitter-free output signal that replaces the DPLL transmit
clock output as the transmit clock source. This action has no effect on the use of
the DPLL as the receive clock source (see Figure 15).

)PLL&I)]E(;[ ——>| DPLL '—> DPLL Output to Receiver
—>| DPLL Counter |—> DPLL Output to Transmitter

Input Clock Cycle Divided by 16 #FMO or FM1)
Input Clock Cycle Divided by 32 for NRZI

Figure 15. DPLL Outputs

Read Register 0 Status Latched During Read Cycle

PQNNERRN2_1102

The contents of Read Register 0, RRO, are latched during a READ to this register.
The ESCC prevents the contents of RRO from changing while the Read cycle is
active. The SCC allows the status of RRO to change while reading the register and
may require reading RRO twice. The contents of RRO update after the rising edge
of RD.

720220 /72E22N Fnhanramante



Z85230/Z80230
Enhanced Serial Communications Controller

:

o

1ik@a

Software Interrupt Acknowledge

The Z280230/285230 interrupt acknowledge cycle can be initiated using software.
If Write Register 9 (WR9 bit 5 is 1), Read Register 2 (RR2) results in an interrupt
INTACK cycle. A software acknowledgment causes the INT pin to go High. The
IEO pin goes Low. The Interrupt Under Service (IUS) latch is set to the highest pri-
ority pending interrupt.

When a hardware INTACK signal is desired, a software acknowledge cycle
requires that a Reset Highest IUS command be issued in the interrupt service rou-
tine. If RR2 is read from Channel A, the unmodified vector is returned. If RR2 is
read from Channel B, then the vector is modified to indicate the source of the
interrupt. The Vector Includes Status (VIS) and No Vector (NV) bits in WR9 are
ignored when WRO bit 5 is set to 1.

When the INTACK and IEI pins are not used, pull them up to VCC through a resis-
tor (2.2 kilohm, typical).

Fast SDLC Transmit Data Interrupt Response

To more easily facilitate the transmission of back-to-back SDLC frames with a sin-
gle shared flag between frames, the ESCC allows data for a second frame to be
written to the transmit FIFO after the Tx Underrun/EOM interrupt occurs. This fea-
ture allows application software more time to write the data to the transmitter while
allowing the current frame to conclude with CRC and flag. The SCC required that
data not be written to the transmitter until a Transmit Buffer Empty interrupt is gen-
erated after the CRC completed transmission.

If data is written to the transmit FIFO after the Transmit Underrun/EOM interrupt is
issued but before the TBE interrupt is issued, the Automatic EOM Reset function
is enabled (WR7 bit 1 is 1). Consequently, the commands Reset Tx/Underrun
EOM Latch and Reset Tx CRC Generator must not ever be used.

SDLC FIFO Frame Status Enhancement

PQNNERRN2_1102

When used with a DMA controller, the ESCC SDLC Frame Status FIFO enhance-
ment maximizes the ESCC'’s ability to receive high-speed, back-to-back SDLC
messages. It minimizes frame overruns due to CPU latencies in responding to
interrupts. The feature (illustrated in Figure 16) includes a:

® 10-bit deep by 19-bit wide status FIFO

® 14-bit receive byte counter

® Control logic

The 10 x 19 bits status FIFO is separate from the 8-byte receive data FIFO.

When the enhancement is enabled, the status in Read Register 1 (RR1) and byte
count for the SDLC frame are stored in the 10- x 19-bit status FIFO. This action
allows the DMA controller to transfer the next frame into memory while the CPU
verifies it received the previous frame.
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Frame Status FIFO Circuitry

Reset on Flag Detect
Increment on

Each Received Character
Enable Count in SDLC

-———
la«—

SCC Status Register
Residue Bits (3)
Overrun, CRC Error

1

RR1 Byte Counter

-

End of Frame Signal

v 5 Bits ;, 14 Bits gstatus Read Complete
FIFO Array P Tail Pointer j
10- by 19- Bits 4-Bit Counter
Head Pointer | __

A

4-Bit Counter |

4-Bit Comparator

Over Equal
5 Bits EOF=1 .. - 8Bits
v o Y r 6 Bits
@ |\/|U§/4 EN
i 6 Bits
2Bits L RRT |8t [Bt |Bits |RR6 Engble
Y \ y’ v6 y50 y
f 1 A A \
Interface WR15 Bit 2
to SCC RR7 5 - 0 + RR6 7-0 et Enables
14-Bit Byte Counter Status FIFO
(16 KB Maximum Count)

RR7 Bit 7
FIFO data-available status bit
(1 durlng read)

RR7 B
FIFO Overflow Status Bit
(1 on overflow)

See Notes:, next.
Figure 16. SDLC Frame Status FIFO

Notes:

1. All Sent bypasses MUX and equals contents of SCC Status Register.
2. Parity bits bypass MUX and equals contents of SCC Status Register.
3. EOF is set to 1 whenever reading from the FIFO.

Summarizing the operation: data is received, assembled, and loaded into the 8-
byte FIFO before transferring to memory by the DMA controller.

When a flag is received at the end of an SDLC frame, the frame byte count from
the 14-bit counter and five status bits are loaded into the status FIFO for verifica-
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tion by the CPU. The CRC checker is automatically reset in preparation for the
next frame, which starts immediately.

Because the byte count and status are saved for each frame, the message integ-
rity can be verified at a later time. Status information for up to 10 frames is stored
before a status FIFO overrun occurs.

If a frame is terminated with an abort command, the byte count and status is
loaded to the status FIFO and the counter reset for the next frame.

FIFO Enable/Disable

This FIFO buffer is enabled when WR15 bit 2 is 1 and the ESCC is in the SDLC/
HDLC mode. Otherwise, the status register contents bypass the FIFO and trans-
fer directly to the bus interface (the FIFO pointer logic is reset either when dis-
abled or by a channel or power-on reset). When the FIFO mode is disabled, the
ESCC is downward-compatible with the NMOS Z8030/Z28530. The FIFO mode is
disabled on power-up (WR15 bit 2 set to 0 on reset). The effects of backward
compatibility on the register set are that RR4 is an image of RR0O, RR5 is an image
of RR1, RR6 is an image of RR2 and RR7 is an image of RR3. For details on the
added registers, refer to “Read Registers” on page 55. The status of the FIFO
Enable signal is read at RR15 bit 2. If the FIFO is enabled, the bit is set to 1; oth-
erwise it is reset to 0.

FIFO Read Operation

When WR15 bit 2 is 1 and the FIFO is not empty, the next read status register
RR1 or the additional registers RR7 and RR6, reads the FIFO. Reading status
register RR1 causes one location of the FIFO to empty, so status is read after
reading the byte count; otherwise the count is incorrect. Before the FIFO under-
flows, it is disabled. In this case, the multiplexer is switched to allow status to read
directly from the status register. In this state, reads from RR7 and RR6 are unde-
fined bit 6 of RR7 (FIFO Data Available) status data is coming from the FIFO or
directly from the status register, because it is set to 1 whenever the FIFO is not
empty.

Because not all status bits are stored in the FIFO, the All Sent, Parity, and EOF
bits bypass the FIFO. The status bits sent through the FIFO are the three Residue
Bits, Overrun, and CRC Error.

The correct sequence for polling the byte count and FIFO logic is RR7, RR6, then
RR1 (reading RR6 is optional). Additional logic prevents the FIFO from emptying
by multiple reads from RR1. The read from RR7 latches the FIFO empty/full status
bit (bit 6) and steers the status multiplexer to read the ESCC megacell instead of
the status FIFO (because the status FIFO is empty). The read from RR1 allows an
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entry to be read from the FIFO (if the FIFO is empty, the logic prevents a FIFO
underflow condition).

FIFO Write Operation

When the end of an SDLC frame (EOF) is received and the Status FIFO is
enabled, the contents of the status and byte-count registers load into the FIFO.
The EOF signal increments the FIFO. If the FIFO overflows, the RR7 bit 7 (FIFO
overflow) is set, indicating the overflow. This bit and the FIFO control logic is reset
by disabling and re-enabling the FIFO control bit (WR15 bit 2). For details of FIFO
control timing during an SDLC frame, refer to Figure 17.

01 2 3 4 5 6 7 01 2 3 4 5 6 7 0

FIA|D/ D|D|D|C|C|F ‘ XXX FIA/D|D/ DID|C|C]|F

T Internal byte strobe T Internal byte strobe T

increments counter increments counter

Do not load Reset byte Reset byte
counter on counter, then counter, then
first flag. load counter load counter
reset byte into FIFO and into FIFO and
counter here increment PTR. increment PTI

Figure 17. SDLC Byte Counting Detail

SDLC Status FIFO Anti-Lock Feature

PQNNERRN2_1102

When the Frame Status FIFO is enabled and the ESCC is programmed for Spe-
cial Receive Condition Only (WR1 bit 4 = bit 3=1), the data FIFO is not locked
when a character with End of Frame status is read.

When EOF status is at the top of the FIFO, an interrupt with a vector for receive
data is generated. The command rReset Highest 1US must be issued at the end
of the interrupt service routine regardless of whether an Interrupt Acknowledge
cycle was executed (hardware or software).

This action allows a DMA to complete the transfer of the received frame to mem-
ory, then interrupt the CPU that a frame was completed, without locking the FIFO.
Because in the Receive Interrupt on SPECIAL CONDITION ONLY mode the inter-
rupt vector for receive data is not used, it indicates that the last byte of a frame
has been read out of the receive FIFO. Reading the frame status (CRC, byte
count and other status stored in the status FIFO) determines that EOF is not
required.

When a character with a special receive condition other than EOF is received
(receiver overrun or parity), a special receive condition interrupt is generated after
the character is read from the FIFO and the receive FIFO is locked until the Error
Reset command is issued.
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Programming

The ESCC contains write registers in each channel that are programmed by the
system separately to configure the function of each channel.

In the 285230 ESCC, the data FIFOs are directly accessible by selecting a High
on the

D/C pin. With exception WR0 and RRO, programming the write registers requires
two write operations and reading a read register requires a write and a read oper-
ation. The first write is to WRO contains bits that point to the selected register. If
the next operation is a write the selected write register is written. If the next opera-
tion is a read, the selected read register is read. The pointer bits are automatically
cleared after the second operation so the next read or write comes from RRO or
goes to WRAO. It is not necessary to write 00 to WRO to access WRO or RRO.

For the 280230 ESCC, the registers are directly addressable. How the ESCC
decodes the address placed on the address/data bus at the beginning of a Read
or Write cycle is controlled by a command issued to WROB. In Shift Right mode
the channel select A/B is taken from ADO and the state of AD5 is ignored. In Shift
Left mode, the channel select

A/B is taken from AD5 and the state of ADO is ignored. AD7 and AD6 are always
ignored as address bits and the register address itself occupies AD4-AD1.

Initializing

The software first issues a series of commands to initialize the basic mode of
operation. This series of commands is followed by other commands to qualify con-
ditions within the selected mode. For example, in the ASYNCHRONOUS mode,
character length, clock rate, number of stop bits, and even and odd parity is set
first. Next, the INTERRUPT mode is set. Finally, the receiver and transmitter are
enabled.

Write Registers

PQNNERRN2_1102

The ESCC contains 16 write registers (17 counting the transmit buffer) in each
channel. These write registers are programmed to configure the function of the
channel. There are two registers (WR2 and WR9) shared by the two channels,
which can be accessed through either of them. WR2 contains the interrupt vector
for both channels. WR9 contains the interrupt control bits and reset commands.
Register WR7’ can be written to if WR15 bit 0 is 1.

Z80X20 Register Access

The registers in the z80230 are addressed using the address on AD7-ADO are
are latched by the rising edge of AS. The Shift Right/Shift Left bit in the Channel B
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WRO controls which bits are decoded to form the register address. This bit is
placed in this register to simplify programming when the current state of the Shift
right/Shift Left bit is not known.

A hardware reset forces Shift Left mode where the address is decoded from AD5—
ADO. In Shift Right mode, the address is decoded from AD4—ADO. The Shift Right/
Shift Left bit is written using a command to make the software writing to WRO
independent of the state of the Shift Right/Shift Left bit.

While in the Shift Left mode, the register address is placed on AD4-ADO and the
Channel Select bit A/B, is decoded from ADS. In Shift Right mode, the register
address is again placed on AD4—-AD1 but the Channel Select A/B is decoded from
ADO.

Because the Z80230 does not contain 16 read registers, the decoding of the read
registers is not complete; this state is indicated in Tables 4 and 5 by parentheses
around the register name. These addresses may also be used to access the read
registers. The Z80230 contains only one WR2 and WR9; these registers may be
written from either channel.

Shift Left mode is used when Channel A and B are programmed differently. Using
Shift Left mode allows the software to sequence through the registers of one
channel at a time. The Shift Right mode is used when the channels are pro-
grammed the same. By incrementing the address, the user can program the same
data value into both the Channel A and Channel B register.

Table 4 provides details of the Z80X30 Register Map in Shift Left Mode.
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Table 4. Z80230 Register Map (Shift Left Mode)
80230
80230 80230 WR15 D2=1
AD5 AD4 AD3 AD2 AD1 Write  WR15 D2=0 WR15 D2=1 WR7’ D6=1

0 0 0 0 0 WRO08 RROB RROB RRO08
0 0 0 0 1 WR1B RR1B RR1B RR1B
0 0 0 1 0 WR2 RR2B RR2B RR2B
0 0 0 1 1 WR3B RR3B RR3B RR3B
0 0 1 0 0 WR4B (RROB) (RROB) (WR4B)
0 0 1 0 1 WR5B (RR1B) (RR1B) (WR5B)
0 0 1 1 0 WR6B RR6B (RR2B) RR6B
0 0 1 1 1 WR7B RR7B (RR3B) RR7B
0 1 0 0 0 WR8B RR8B RR8B RR8B
0 1 0 0 1 WR9 (RR13B) (RR13B) (WR3B)
0 1 0 1 0 WR10B RR10B RR10B RR10B
0 1 0 1 1 WR11B (RR15B) (RR15B) (WR10B)
0 1 1 0 0 WR12B RR12B RR12B RR12B
0 1 1 0 1 WR13B RR13B RR13B RR13B
0 1 1 1 0 WR14B RR14B RR14B (WR7'B)
0 1 1 1 1 WR15B RR15B RR15B RR15B
1 0 0 0 0 WROA RROA RROA RROA
1 0 0 0 1 WR1A RR1A RR1A RR1A
1 0 0 1 0 WR2 RR2A RR2A RR2A
1 0 0 1 1 WR3A RR3A RR3A RR3A
1 0 1 0 0 WRA4A (RROA) (RROA) (WRA4A)
1 0 1 0 1 WR5A (RR1A) (RR1A) (WR5A)
1 0 1 1 0 WR6A (RR2A) RR6A RR6A
1 0 1 1 1 WR7A (RR3A) RR7A RR7A
1 1 0 0 0 WRB8A RR8A RR8A RR8A
1 1 0 0 1 WR9 (RR13A) (RR13A) (WR3A)
1 1 0 1 0 WR10A RR10A RR10A RR10A
1 1 0 1 1 WR11A (RR15A) (RR15A) (WR10A)
1 1 1 0 0 WR12A RR12A RR12A RR12A
1 1 1 0 1 WR13A RR13A RR13A RR13A
1 1 1 1 0 WR14A RR14A RR14A (WR7'A)
1 1 1 1 1 WR15A RR15A RR15A RR15A

Notes:

1. The register names in () are the values read out from that register location.
2. WR15 bit D2 enables status FIFO function (not available on NMOS).
3. WRY’ bit D6 enables extend read function (only on ESCC).
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Table 5 provides details of the Z80X30 Register Map in Shift Right Mode.

Table 5. Z80X30 Register Map (Shift Right Mode)
80230
80230 80230 WR15 D2=1
AD4 AD3 AD2 AD1 ADO Write  WR15 D2=0 WR15 D2=1 WR7’ D6=1

0 0 0 0 0 WRO08 RROB RROB RROB
0 0 0 0 1 WRO0A RROA RROA RROA
0 0 0 1 0 WR1B RR1B RR1B RR1B
0 0 0 1 1 WR1A RR1A RR1A RR1A
0 0 1 0 0 WR2 RR2B RR2B RR2B
0 0 1 0 1 WR2 RR2A RR2A RR2A
0 0 1 1 0 WR3B RR3B RR3B RR3B
0 0 1 1 1 WR3A RR3A RR3A RR3A
0 1 0 0 0 WR4B (RROB) (RROB) (WR4B)
0 1 0 0 1 WR4A (RROA) (RROA) (WR4A)
0 1 0 1 0 WR5B (RR1B) (RR1B) (WR5B)
0 1 0 1 1 WR5A (RR1A) (RR1A)) (WR5A)
0 1 1 0 0 WR6B (RR2B) RR12B RR12B
0 1 1 0 1 WR6A (RR2A) RR13B RR13B
0 1 1 1 0 WR7B (RR3B) RR14B (WR7'B)
0 1 1 1 1 WR7A (RR3A) RR15B RR15B
1 0 0 0 0 WRS8B RR8B RR8B RR8B
1 0 0 0 1 WRBA RR8A RR8A RR8A
1 0 0 1 0 WR9 (RR13B) (RR13B) (WR3B)
1 0 0 1 1 WR9 (RR13A) (RR13A) (WR3A)
1 0 1 0 0 WR10B RR10B RR10B RR10B
1 0 1 0 1 WR10A RR10A RR10A RR10A
1 0 1 1 0 WR11B (RR15B) (RR15B) (WR10B)
1 0 1 1 1 WR11A (RR15A) (RR15A) (WR10A)
1 1 0 0 0 WR12B RR12B RR12B RR12B
1 1 0 0 1 WR12A RR12B RR12B RR12B
1 1 0 1 0 WR13B RR13B RR13B RR13B
1 1 0 1 1 WR13A RR13A RR13A RR13A
1 1 1 0 0 WR14B RR12B RR12B (WR7'B)
1 1 1 0 1 WR14A RR12B RR12B (WR7'B)
1 1 1 1 0 WR15B RR13B RR13B RR13B
1 1 1 1 1 WR15A RR13A RR13A RR13A

Notes:

1. The register names in () are the values read out from that register location.
2. WR15 bit D2 enables status FIFO function (not available on NMOS).
3. WRY7’ bit D6 enables extend read function (only on ESCC).
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Bits 2—0 of WRO Select registers 0—7. With the Point High command, Registers 8—

15 are selected.Table 6 provides details of the Z8530 Register Map.

Table 6. Z85230 Register Map

85230

_ 85230 85230 WR15 D2=1
A/B PNT2 PNT1 PNTO Write WR15D2=0 WR15D2=1 WR7’ D6=1
0 0 0 0 WRO0B RROB RROB RROB
0 0 0 0 WR1B RR1B RR1B RR1B
0 0 0 1 WR2 RR2B RR2B RR2B
0 0 0 1 WR3B RR3B RR3B RR3B
0 0 1 0 WR4B (RROB) (RROB) (WR4B)
0 0 1 0 WR5B (RR1B) (RR1B) (WR5B)
0 0 1 1 WR6B (RR2B) RR6B RR6B
0 0 1 1 WR7A (RR3B) RR7B RR7B
1 1 0 0 WROA RROA RROA RROA
1 1 0 0 WR1A RR1A RR1A RR1A
1 1 0 1 WR2 RR2A RR2A RR2A
1 1 0 1 WR3A RR3A RR3A RR3A
1 1 1 0 WR4A (RROA) (RROA) (WR4A)
1 1 1 0 WR5A (RR1A) (RR1A) (WR5A)
1 1 1 1 WR6A (RR2A) RR6A RR6A
1 1 1 1 WR7A (RR3A) RR7A RR7A
With Point High Command

0 0 0 0 WRS8B RR8B RR8B RR8B
0 0 0 0 WR9 (RR13B) (RR13B) (WR3B)
0 0 0 1 WR10B RR10B RR10B RR10B
0 0 0 1 WR11B (RR15B) (RR15B) (WR10B)
0 0 1 0 WR12B RR12B RR12B RR12B
0 0 1 0 WR13B RR13B RR13B RR13B
0 0 1 1 WR14B RR14B RR14B (WR7’B)
0 0 1 1 WR15B RR15B RR15B RR15B
1 1 0 0 WRB8A RR8A RR8A RR8A
1 1 0 0 WR9 (RR13A) (RR13A) (WR3A)
1 1 0 1 WR10A RR10A RR10A RR10A
1 1 0 1 WR11A (RR15A) (RR15A) (WR10A)
1 1 1 0 WR12A RR12A RR12A RR12A
1 1 1 0 WR13A RR13A RR13A RR13A
1 1 1 1 WR14A RR14A RR14A (WRT'A)
1 1 1 1 WR15A RR15A RR15A RR15A
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Table 6. Z85230 Register Map
85230
_ 85230 85230 WR15 D2=1
A/B PNT2 PNT1 PNTO Write WR15D2=0 WR15D2=1 WR7’ D6=1
0 0 0 0 WRO0B RROB RROB RROB
0 0 0 0 WR1B RR1B RR1B RR1B
0 0 0 1 WR2 RR2B RR2B RR2B
0 0 0 1 WR3B RR3B RR3B RR3B
Notes:

1. The register names in () are the values read out from that register location.
2. WR15 bit D2 enables status FIFO function (not available on NMOS).
3. WRY7’ bit D6 enables extend read function (only on ESCC).

Table 7 through Table 23 describe the format of each write register.
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Table 7.  Write Register 0
Bit 7 6 5 4 3 2 1 0
R/W W
Reset 0 0 0 0 0 0 0 0
R = Read W = Write X = Indeterminate
Bit
Position R/W Value |Description
7,6 w 00 |Null Code

01 Reset Tx CRC Checker

10 |Reset Tx CRC Generator

11 Reset Tx Underrun/EOM Latch
54,3 000 |Null Code

001 |Point High

010 |Reset Ext/Status Interrupts

011 | Send Abort (SDLC)

100 |Enable Int on Next Rx Character

101 |Reset Tx Int Pending

110 |Error Reset

111 |Reset Highest IUS
2,1,0 000 |Register0

001 |Register 1

010 |Register 2

011 |Register 3

100 |Register 4

101 |Register 5

110 |Register 6

111 | Register 7

000 |Register 8 (with Point High)

001 |Register 9 (with Point High)

010 |Register 10 (with Point High)

011 | Register 11 (with Point High)

100 |Register 12 (with Point High)

101 |Register 13 (with Point High)

110 |Register 14 (with Point High)

111 |Register 15 (with Point High)

For the 80230, bits 1 and 0 are accessible only through Channel B.
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Table 8.  Write Register 1
Bit 7 6 5 4 3 2 1 0
RIW W
Reset 0 0 X 0 0 X 0 0

R = Read W = Write X = Indeterminate

Bit i RIW Value |Description
Position
7 WAIT/DMA Request Enable
0 Disabled
1 Enabled
6 WAIT/DMA Request Function
0 Wait
1 Request
5 WAIT/DMA Request on Receive/Transmit
0 Transmit
1 Receive
4,3 00 |Receive Interrupt Disable
01 Rec Int on First Character or Special Condition
10 |Int on all Rx Characters or Special Condition
11 Rx Int on Special Condition Only
2 Parity is Special condition
1 Tx Int Enable
0 Ext Int Enable
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Table 9.  Write Register 2
Bit 7 6 5 4 3 2 1 0
R/W w
Reset X X X X X X X X
R = Read W = Write X = Indeterminate
gtiatsition RIW Value |Description
7 V7-Interrupt Vector
6 V6—Interrupt Vector
5 V5—Interrupt Vector
4 V4—Interrupt Vector
3 V3—Interrupt Vector
2 V2—Interrupt Vector
1 V1-Interrupt Vector
0 VO-Interrupt Vector
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Table 10. Write Register 3

Bit 7 6 5 4 3 2 1 0

R/W W

Reset X X X X X X X 0

R = Read W = Write X = Indeterminate

Bit .l

i R/W Value |Description

Position

7,6 00 Rx 5 Bits/Character
01 Rx 7 Bits/Character
10 Rx 6 Bits/Character
1" Rx 8 bits/Character

5 Auto Enable

4 Enter HUNT Mode

3 Rx CRC Enable

2 Address Search Mode (SDLC)

1 Sync Character Load Inhibit

0 Rx Enable
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Table 11. Write Register 4
Bit 7 6 5 4 3 2 1 0
R/W W
Reset X X X X X 1 X 0

R = Read W = Write X = Indeterminate

Bit i RIW Value |Description
Position
7,6 00 |X1 Clock Mode

01 X16 Clock Mode
10 Z32 Clock Mode
1" X64 Clock Mode

54 00 |8-Bit Sync Character

01 16-Bit Sync Character

10 |SDLC Mode (01111110 Flag)
11 External Sync Mode

3,2 00 |Sync Modes Enable

01 1 Stop Bit/Character
10 [1.5 Stop Bits/Character
11 2 Stop Bits/Character

1 Parity EVEN/ODD
0 Odd
1 Even

0 Parity Enable
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Table 12. Write Register 5
Bit 7 6 5 4 3 2 1 0
RIW W
Reset 0 X X 0 0 0 0 X

R = Read W = Write X = Indeterminate

Bit i RIW Value |Description

Position

7 DTR

6,5 00 |Tx 5 Bits (or less)/Character
01 Tx 7 Bits/Character
10 | Tx 6 Bits/Character
1" Tx 8 Bits/Character

4 Send Break

3 Tx Enable

2 CRC-16/CRC-CCITT
0 CRC-CCITT
1 CRC-16

1 RTS

0 Tx CRC Enable
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Table 13. Write Register 6
Bit 7 6 5 4 3 2 1 0
RIW W
Reset X X X X X X X X
R = Read W = Write X = Indeterminate
Description

SDLC
Bit Monosyn |Monosyn |Bisync Bisync (Address
Position |R/W Value ¢ 8 Bits ¢ 6 Bits 16 Bits 12 Bits SDLC Range)
7 Sync7 Sync1 Sync7 Sync3 ADR7 ADR7
6 Sync6 Sync0 Sync6 Sync2 ADR6 ADRG6
5 Synch Synch Synch Sync1 ADR5 ADR5
4 Sync4 Sync4 Sync4 Sync0 ADR4 ADR4
3 Sync3 Sync3 Sync3 1 ADR3 X
2 Sync2 Sync2 Sync2 1 ADR2 X
1 Sync1 Sync1 Sync1 1 ADR1 X
0 Sync0 Sync0 Sync0 1 ADRO X

PQNNERRN2_1102
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Bit 7 6 5 4 3 2 1 0
R/W W
Reset X X X X X X X X
R = Read W = Write X = Indeterminate
Description
Bit RIW Value : : :
Position This Monosync | Monosync | Bisync | Bisync
column 8 Bits 6 Bits 16 Bits 12 Bits SDLC
contains
7 no data Sync7 Syncb Sync15 Sync11 0
6 Sync6 Sync4 Sync14 Sync10 1
5 Synch Sync3 Sync13 Sync9 1
4 Sync4 Sync2 Sync12 Sync8 1
3 Sync3 Sync1 Sync11 Sync7 1
2 Sync2 Sync0 Sync10 Sync6 1
1 Sync1 X Sync9 Synch 1
0 Sync0 X Sync8 Sync4 0

PQNNERRN2_1102
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Table 15. Write Register 7’

Bit 7 6 5 4 3 2 1 0

RIW W

Reset 0 0 1 0 0 0 0 0

R = Read W = Write X = Indeterminate

gtiatsition RIW Value |Description

7 0 Not Used. Must be 0.

6 Extended Read Enable

5 Tx FIFO Int Level

4 DTR/REQ Timing Mode

3 Rx FIFO Int Level

2 Auto RTS Deactivation

1 Auto EOM Reset

0 Auto Tx Flag
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Table 16. Write Register 8

Bit 7 6 5 4 3 2 1 0

R/W w

Reset 0 0 1 0 0 0 0 0

R = Read W = Write X = Indeterminate

gtiatsition RIW Value |Description

7 D7

6 D6

5 D5

4 D4

3 D3

2 D2

1 D1

0 DO
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Table 17. Write Register 9
Bit 7 6 5 4 3 2 1 0
R/W W
Hardware 1 1 0 0 0 0 X X
Reset
Channel Reset X X 0 X X X X X
R = Read W = Write X = Indeterminate
Bit . L
i R/W Value |Description
Position
7,6 00 No Reset
01 Channel Reset B
10 Channel Reset A
1 Force Hardware Reset
5 Software INTACK Enable
4 Status High/ Status Low
0 Low
1 High
3 Master Interrupt Enable
2 Disable Lower Chain
1 No Vector
0 Vector Includes Status
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Table 18. Write Register 10

Bit 7 6 5 4 3 2 1 0

R/W W

Hardware 0 0 0 0 0 0 0 0

Reset

Channel Reset 0 X X 0 0 0 0 0

R = Read W = Write X = Indeterminate

Bit s

Positi R/W Value |Description

osition

7 CRC Preset 110

6,5 00 |NRZ
01 NRZI
10 |FM 1 (Transition = 1)
1" FM O (Transition = 0)

4 Go Active on Poll

3 Mark/Flag Idle
0 Flag Idle
1 Mark Idle

2 Abort/Flag on Underrun
0 Flag
1 Abort

1 Loop Mode

0 6-Bit/8-Bit sync
0 8-Bit
1 6-bit
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Table 19. Write Register 11

Bit 7 6 5 4 3 2 1 0

R/W W

Hardware 0 0 0 0 1 0 0 0

Reset

Channel Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit i RIW Value |Description
Position
7 RTxC Xtal/No Xtal
0 No Xtal
1 RTxC Xtal
6,5 00 Receive Clock = RTxC Pin
01 Receive Clock = TRxC Pin
10 |Receive Clock = Baud Rate Generator Output
11 Receive Clock = DPLL Output
4,3 00 |Transmit Clock = RTxC Pin
01 Transmit Clock = TRxC Pin
10 |Transmit Clock = Baud Rate Generator Output
11 Transmit Clock = DPLL Output
2 TRxC Input/Output
0 Output
1 Input
1 00 | TRxC Out = Xtal Output
01 | TRxC Out = Transmit Clock
10 | TRxC Out = Baud Rate Generator Output
11 | TRxC Out = DPLL Output

PQNNERRN2_1102
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Table 20. Write Register 12

Bit 7 6 5 4 3 2 1 0

RIW W

Reset X X X X X X X X

R = Read W = Write X = Indeterminate

g't i R/W Value |Description (Lower Byte of Time Constant)

osition

7 TC7

6 TC6

5 TC5

4 TC4

3 TC3

2 TC2

1 TC1

0 TCO
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Table 21. Write Register 13

Bit 7 6 5 4 3 2 1 0

R/W W

Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit . L .

Position RIW Value |Description (Upper Byte of Time Constant)

7 TC15

6 TC14

5 TC13

4 TC12

3 TC11

2 TC10

1 TC9

0 TC8
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Table 22. Write Register 14
Bit 7 6 5 4 3 2 1 0
R/W W
Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit
Position

R/W

Value

Description (Upper Byte of Time Constant)

7,6,5

000
001
010
011
100
101
110
1M1

Null Command

Enter Search Mode

Reset Missing Clock

Disable DPLL

Set source - Baud Rate Generator
Set Source = RTxC

Set FM Mode

Set NRZI Mode

Local Loopback

Auto Echo

N| w| b

DTR/Request Generator Source

—

Baud Rate Generator Source

Baud Rate Generator Enable
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Table 23. Write Register 15

Bit 7 6 5 4 3 2 1 0

R/W w

Reset 1 1 1 1 0 0 0 0

R = Read W = Write X = Indeterminate

Iiiatsition RIW Value |Description

7 Break/Abort Interrupt Enable

6 Tx Underrun/EOM Interrupt Enable

5 CTS Interrupt Enable

4 Sync/Hunt

3 DCD Interrupt Enable

2 SDLC FIFO Enable

1 Zero Count Interrupt Enable

0 WR7’ SDLC Feature Enable

Read Registers

PQNNERRN2_1102

The ESCC contains ten read registers (eleven, counting the receive buffer RR8) in
each channel. Four of these may be read to obtain status information (RRO, RR1,
RR10 and RR15).

Two registers, RR12 and RR13, are 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 B.

RR3 contains the Interrupt Pending (IP) bits for Channel A.

RR6 and RR7 contain the information in the SDLC Frame Status FIFO, but is only
read when WR15 bit 2 is 1. If WR7’ bit 6 is 1, Write Registers WR3, WR4, WRS,
and WR10 can be read as RR9, RR4, RR5, and RR14, respectively. Table 24
through Table 39 describe the format of the read registers.
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Table 24. Read Register 0

Bit 7 6 5 4 3 2 1 0

R/W R

Reset X 1 X X X 1 0 0

R = Read W = Write X = Indeterminate

gtiatsition RIW Value |Description

7 Break/Abort

6 Tx Underrun/EOM

5 CTS

4 Sync/Hunt

3 DCD Interrupt Enable

2 Tx Buffer Empty

1 Zero Count

0 Rx Character Available
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Table 25. Read Register 1

Bit 7 6 5 4 3 2 1 0

RIW R

Reset 0 0 0 0 0 1 1 X

R = Read W = Write X = Indeterminate

gtiatsition RIW Value |Description

7 End of Frame (SDLC)

6 CRC/Framing Error

5 Rx Overrun Error

4 Parity Error

3 Residue Code 0

2 Residue Code 1

1 Residue Code 2

0 All Sent
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Table 26. Read Register 2

Bit 7 6 5 4 3 2 1 0

R/W R

Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit i RIW Value |Description (Interrupt Vector)

Position

7 V7

6 V6

5 V5

4 V4

3 V3

2 V2

1 V1

0 VO

These bits include status information when read from Channel B.
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Table 27. Read Register 3
Bit 7 6 5 4 3 1 0
RIW R
Reset X X X X X X X

R = Read W = Write X = Indeterminate

gtiatsition RIW Value |Description)

7 0

6 0

5 Channel A Rx IP

4 Channel A Tx IP

3 Channel A Ext/Status IP
2 Channel B Rx IP

1 Channel B Tx IP

0 Channel B Ext/Status IP

Bits 5, 4, 3, 2, 1 and 0 are always 0 when read from Channel B.
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Table 28. Read Register 4
Bit 7 6 5 4 3 2 1 0
RIW R
Reset X X X X X X X X
R = Read W = Write X = Indeterminate
Bit .
i R/W Value |Description
Position
7,6 00 |X1 Clock Mode
01 X16 Clock Mode
10 |Z32 Clock Mode
11 X64 Clock Mode
54 00 |8-Bit Sync Character
01 16-Bit Sync Character
10 |SDLC Mode (01111110 Flag)
11 External Sync Mode
3,2 00 |Sync Modes Enable
01 1 Stop Bit/Character
10 [1.5 Stop Bits/Character
11 |2 Stop Bits/Character
1 Parity EVEN/ODD
0 Odd
1 Even
0 Parity Enable

This register reflects the contents of RRO if WR7’ bit 6 is enabled.

Proaarammina



PQNNERRN2_1102

Z285230/Z280230

Enhanced Serial Communications Controller

'l
o

frane | 61

Table 29. Read Register 5

Bit 7 6 5 4 3 2 1

R/W R

Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit i RIW Value |Description

Position

7 DTR

6,5 00 |Tx 5 Bits (or less)/Character
01 Tx 7 Bits/Character
10 | Tx 6 Bits/Character
1 Tx 8 Bits/Character

4 Send Break

3 Tx Enable

2 CRC-16/CRC-CCITT
0 CRC-CCITT
1 CRC-16

1 RTS

0 Tx CRC Enable

This register reflects the contents of RR1 if WR7’ bit 6 is enabled.
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Table 30. Read Register 6

Bit 7 6 5 4 3 2 1 0

R/W R

Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit i RIW Value |Description)

Position

7 BC7

6 BC6

5 BC5

4 BC4

3 BC3

2 BC2

1 BC1

0 BCO

This register can be accessed only if WR15 bit 2 is 1. If this bit is not enabled this
register reflects RR2.
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Table 31. Read Register 7

Bit 7 6 5 4 3 2 1 0

R/W R

Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit R/W Value |Description)

Position P

7 FOS: FIFO Status Overflow
0 FIFO Overflowed
1 Normal

6 FDA: FIFO Data Available
0 Status Reads from FIFO
1 Status Reads from ESCC

5 BC13

4 BC12

3 BC11

2 BC10

1 BC9

0 BC8

This register can be accessed only if WR15 bit 2 is 1. If this bit is not enabled this

register reflects RR3.
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Table 32. Read Register 8

Bit 7 6 5 4 3 2 1 0

R/W R

Reset 0 0 1 0 0 0 0 0

R = Read W = Write X = Indeterminate

gtiatsition RIW Value |Description

7 D7

6 D6

5 D5

4 D4

3 D3

2 D2

1 D1

0 DO
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Table 33. Read Register 9

Bit 7 6 5 4 3 2 1 0

R/W R

Hardware Reset| 1 1 0 0 0 0 X X

Channel Reset X X 0 X X X X X

R = Read W = Write X = Indeterminate

Bit R/W |Value |Description

Position P

7,6 00 No Reset
01 Channel Reset B
10 Channel Reset A
1 Force Hardware Reset

5 Software INTACK Enable

4 Status High/Status Low
0 Low
1 High

3 Master Interrupt Enable

2 Disable Lower Chain

1 No Vector

0 Vector Includes Status

To access this register WR7’ bit 6 must be enabled.
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Table 34. Read Register 10

Bit 7 6 5 4 3 2 1 0

RIW R

Reset 0 0 1 0 0 0 0 0

R = Read W = Write X = Indeterminate

gtiatsition RIW Value |Description

7 One Clock Missing

6 Two Clocks Missing

5 0

4 Loop Sending

3 0

2 0

1 On Loop

0 0
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Table 35. Read Register 11

Bit 7 6 5 4 3 2 1 0

RIW R

Hardware Reset| 0O 0 0 0 0 0 0 0

Channel Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit R/W Value |Description

Position P

7 CRC Preset I/0

6,5 00 |NRz
01 NRZI
10 FM1 (Transition = 1)
11 FMO (Transition = 0)

4 Go Active on Poll

3 Mark/Flag Idle
0 Flag Idle
1 Mark Idle

2 Abort Flag on Underrun
0 Flag
1 Abort

1 Loop Mode

0 6-Bit/8-Bit Sync
0 8-Bit Sync
1 6-Bit Sync

To access this register WR7’ bit 6 must be enabled. If this bit is not enabled, this reg-

ister reflects RR15.
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Table 36. Read Register 12

Bit 7 6 5 4 3 2 1 0

RIW R

Reset X X X X X X X X

R = Read W = Write X = Indeterminate

g't i R/W Value |Description (Lower Byte of Time Constant)

osition

7 TC7

6 TC6

5 TC5

4 TC4

3 TC3

2 TC2

1 TC1

0 TCO
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Table 37. Read Register 13

Bit 7 6 5 4 3 2 1 0

R/W R

Reset X X X X X X X X

R = Read W = Write X = Indeterminate

Bit s .

Position RIW Value |Description (Upper Byte of Time Constant)

7 TC15

6 TC14

5 TC13

4 TC12

3 TC11

2 TC10

1 TC9

0 TC8
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Table 38. Read Register 14
Bit 7 6 5 4 3 2 1 0
RIW R
Reset 0 0 1 0 0 0 0 0
R = Read W = Write X = Indeterminate
IE:)tsition RIW Value |Description
7 0 Not Used. Must be 0.
6 Extended Read Enable
5 Tx FIFO Int Level
4 DTR/REQ Timing Mode
3 Rx FIFO Int Level
2 Auto RTS Deactivation
1 Auto EOM Reset
0 Auto Tx Flag

To access this register WR7’ bit 6 must be enabled. If this bit is not enabled this reg-
ister reflects RR10.
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Table 39. Read Register 15

Bit 7 6 5 4 3 2 1 0
R/W R

Reset X X X X X X X X
R = Read W = Write X = Indeterminate

Iiiatsition RIW Value |Description

7 Break/Abort Interrupt Enable

6 Tx Underrun/EOM Interrupt Enable

5 CTS Interrupt Enable

4 Sync/Hunt

3 DCD Interrupt Enable

2 SDLC FIFO Enable

1 Zero Count Interrupt Enable

0 WR7’ SDLC Feature Enable

280230 Interface Timing

280230 Write Cycle Timing

PQNNERRN2_1102

The Z-Bus compatible ESCC is suited for system applications with multiplexed
address/data buses.

Two control signals, AS and DS, are used by the 280230 to control bus transac-
tions. Additionally, four other control signals (CS0, CS1, RW, and INTACK) control
the type of bus transaction that occurs. A bus transaction is initiated by AS. The
rising edge latches the register address on the Address/Data bus and the state of
INTACK and CSO.

In addition to bus transactions, the interrupt section uses the AS to set Interrupt
Pending (IP) bits. Therefore, AS must be kept cycling for the interrupt section to
function.

The Z80230 generates internal control signals in response to a register access.
Because AS and DS have no defined phase relationship with PCLK, the circuitry

72N220 Intarfare TiminAa
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generating these internal control signals provide time for metastable conditions to
disappear. This action results in a recovery time related to PCLK.

This recovery time applies only to transactions involving the Z80230, and any
intervening transactions are ignored. This recovery time is four PCLK cycles,
measured from the falling edge of DS of one access to the ESCC, to the falling
edge of DS for a subsequent access. Figure 18 illustrates Write Cycle Timing.

N4
CS0 \
INTACK /

/

\
AT-AO X msaress XX Data vai —
o \ /—
% (-
" \ S

Figure 18. 280230 Write Cycle Timing

280230 Read Cycle Timing

The Read Cycle Timing for the Z80230 is illustrated in Figure 19. The register
address on A7-AQ, as well as the state of CS0 and INTACK, are latched by the ris-
ing edge of AS. -

R/W must be High before DS falls to indicate a Read cycle. The 280230 data bus
drivers are enabled while CS1 is High and DS is Low.
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Figure 19. Z80230 Read Cycle Timing

280230 Interrupt Acknowledge Cycle Timing

PQNNERRN2_1102

The Interrupt Acknowledge cycle timing for the Z80230 is illustrated in Figure 20.
The address on A7-A0 and the state of CS0 and INTACK are latched by the rising
edge of AS. However, if INTACK is Low, the address, CS0, CS1 and R/W are
ignored for the duration of the interrupt acknowledge cycle.

The 280230 samples the state of INTACK on the rising edge of AS, and AC
parameters #7 and #8 of Table 43, “Z80230 AC Characteristics,” on page 85,
specify the setup and hold time requirements. Between the rising edge of AS and
the falling edge of DS, the internal and external daisy chains settle, as specified in
parameter 29). A system with no external daisy chain provides the time priority
internal to the ESCC. Systems using an external daisy chain must refer to Note 5
of Table 43, for the time required to settle the daisy chain.

If there is an interrupt pending in the ESCC, and IEl is High when DS falls, the
acknowledge cycle is intended for the ESCC. Consequently, the Z80230 sets the
Interrupt Under Service (IUS) latch for the highest priority pending interrupt, and
places an interrupt vector on A7-A0. Disable placing of a vector on a bus by set-
ting WRO bit 1 to 1. The INT pin also goes inactive in response to the falling edge
of DS.

There is only one DS per acknowledge cycle.
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IP bits in the 280230 are updated by AS, which can delay interrupt requests if the
processor does not supply AS strobes during the time between accesses of the
Z80230.

(@)

g oz
9, i
/

O\ O\ A\ Y

N\
N~
>
Y
Q
)

A7—A0 4<:{_/ J \

BN
|
i
§
\

O

O W

\\—/

N

IEI

IEO

A\

Figure 20. 280230 Interrupt Acknowledge Cycle Timing

285230 Timing

The ESCC generates internal control signals from WR and RD that relate to
PCLK. Because PCLK had no defined phase relationship with WR and RD, the
circuitry generating the internal control signals provides time for metastable condi-
tions to disappear. This causes a recovery time related to PCLK. The recovery
time applies only to bus transactions involving the ESCC. The recovery time
required for proper operation is specified from the falling edge of WR or RD in the
first transaction involving the ESCC, to the falling edge of WR or RD in the second
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transaction. This time must be at least four PCLKs regardless of which register or
channel is accessed.

285230 Read Cycle Timing

Figure 21 illustrates Read Cycle timing. Addresses on A/B and D/C and the status
on INTACK must remain stable throughout the cycle. The effective RD time short-
ens if CE falls after RD falls, or if it rises before RD rises.

A/B, DIC X Address Valid X

Wk 7 ~
o \ [
o7-00 (" Yowavard)———
o \ ST

Figure 21. Read Cycle Timing (285230)

285230 Write Cycle Timing

Figure 22 illustrates Write Cycle timing. Addresses on A/B and D/C and the status
on INTACK must remain stable throughout the cycle. The effective WR time
shortens if CE falls after WR falls, or if it rises before WR rises. In Write Cycle tim-
ing, the WR signal returns High slightly before the Address goes invalid.

Because many popular CPUs do not guarantee that the databus is valid when WR
is Low, the ESCC no longer requires a valid databus when the WR pin is Low. See
Table 45, AC Characteristic #29.
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A/B, DIC X Address Valid X

INTACK  / \
S

D7-DO < Address Valid H
WR \ /

Figure 22. Write Cycle Timing (285230)

285230 Interrupt Acknowledge Cycle Timing

Figure 23 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 ESCC and IEl is High
when RD falls, the Acknowledge cycle is intended for the ESCC. In this case, the
ESCC may be programmed to respond to RD Low by placing its interrupt vector
on D7-D0. It then sets the appropriate Interrupt-Under_Service latch internally. If
the external daisy chain is not used, then AC Parameter #38 is required to settle
the interrupt priority daisy chain internal to the ESCC. If the external daisy chain is
used, follow the equation in AC Characteristics Note 5 (Table 45 on page 93) to
calculate the required daisy chain settle time.

INTACK  \_ /
RD \ /

7-00 ; O ) —

Figure 23. Interrupt Acknowledge Cycle Timing (285230)
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Absolute Maximum Ratings
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Stresses greater than those listed in this section can cause permanent damage to
the device. These ratings are stress ratings only. Operation of the device at any
condition above those indicated in the operational section of this specification is
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not implied. Exposure to absolute maximum rating conditions for extended peri-
ods can affect reliability.

VCC Supply Voltage Range -0.3V to +7.0V

Voltages on All Pins with Respect to GND -0.3Vto VCC +0.3V
Operating Ambient Temperature See Ordering Information
Storage Temperatures -65° C to +150° C

Standard Test Conditions

The DC Characteristics and capacitance sections apply for the following standard
test conditions, unless otherwise noted. All voltages reference GND. Positive cur-
rent flows into the referenced pin. Standard conditions are as follows:

® +450V<VCC<+550V
®* GND=0V
® T, as specified in Ordering Information

Figure 24 illustrates typical test load configurations.

+5V +5V
2.1K
2.2K
From Output |
Under Test O
From Output O—
100pf =R 250pA

\ 50pf ==

Standard Test Load Open-Drain Test Load

Figure 24. Standard and Open-Drain Test Loads
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Capacitance

Table 40 describes capacitance parameters and contains the symbols and test
conditions for each.
Table 40. Capacitance

Symbol Parameter Min Max Unit Test Condition

CiNn Input Capacitance 10 pF Unmeasured Pins
Court Output Capacitance 15 pF Returned to Ground
Cio Bidirectional Capacitance 20 pF

Note: f = 1MHz, over specified temperature range.

Miscellaneous

Gate count—11,000 for both 280230 and Z85230.

DC Characteristics

Table 41 describes the DC characteristics details for the Z80230/Z285230 device.
Table 41. DC Characteristics

Symbol Parameter Min. Typ. Max. Unit Condition

ViH Input High Voltage 2.2 Vee +0.3 \Y

Vi Input Low Voltage —-0.3 0.8 \%

VoH1 Output High Voltage 2.4 \Y IOH = - 1.6mA
VoHz Output High Voltage Vc—0.8 \Y IOH = -250uA
VoL Output Low Voltage 0.4 \Y IOL =+2.0 mA
m Input Leakage +10.0 MA 0.4 <V|y<+t24V
Notes:

1. Veec =5V £ 10% unless otherwise specified, over specified temperature range.
2. Typical I|oc was measured with oscillator off.
3. No leciosc) Max is specified because of dependency on the external circuit.
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Symbol Parameter Min. Typ. Max. Unit Condition

loL Output Leakage +10.0 MA 0.4 <Vpyr<+24V

ICC1 VCC SUpp'y Current 4 10 (85 MHZ) mA VCC=5V,V|H=4.8,V||_=O.2V
5 12 (10MHz) mA Crystal oscillators off
7 15 (16MHz) mA
9 20 (20MHz) mA

lcc(osc) Crystal OSC Current 6 mA  Current for each oscillator

in addition to ICC1

Notes:

1. Veec =5V £ 10% unless otherwise specified, over specified temperature range.

2. Typical loc was measured with oscillator off.

3. No leciosc) Max is specified because of dependency on the external circuit.

AC Characteristics

Figure 25 illustrates the Z80230 Read/Write timing diagram.
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Figure 25. 280230 Read/Write Timing Diagram
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Figure 26 illustrates the Z80230 Interrupt Acknowledge timing diagram

INTACK :L //

] —®
AD7-ADO Active Valid —_—

@+ - ~@®
IE| JL<

=

INT

@ —

Figure 26. 280230 Interrupt Acknowledge Timing Diagram

Figure 27 illustrates the Z80230 Reset timing diagram

W*@l_ﬁ @7

Va)
A\ 4

O

4

Fan
AV %4

Figure 27. Z80230 Reset Timing Diagram

Table describes the AC characteristics of the Z80230/285230.

Figure 28 illustrates the Z80230 general timing diagram.

PQNNERRN2_1102 AC Characrtarictire



Z85230/Z80230
Enhanced Serial Communications Controller

'l
S

:flc; 82

o N N N S S
W/REQ :
Request

W/REQ
Wait
@ »!
SYNC { $<
External

CTS/TRxC,
RTxC 4/ \_

CTS/TRxC,

RTxC /
Receive

RxD

e o

o

Transmit

TxD }(

o
™ o

CTS/TRxC
Output

RTxC \
CTS/TRxC \ —\—/_

CTS/TRxC, -~ @ g
DCD \

SIYNCt
npu

Figure 28. Z80230 General Timing Diagram
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Table 42 describes the 280230 general timing characteristics details.
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Table 42. Z80230 General Timing Characteristics
10 MHz 16 MHz
No. Symbol Parameter Min. Max. Min. Max. Notes
1 TdPC(REQ) PCLK Low to W/REQ Valid 200 110 9
2 TsPC(W) PCLK Low to Wait Inactive 300 180 9
3 TsRXC(PC) RxC High to PCLK High Setup NA NA 1,4,9
Time
4 TsRXD(RXCr)  RxD to RxC High Setup Time 0 0 1,9
5 ThRXD(RxCr)  RxD to RxC High Hold Time 125 60 1,9
6 TsRXD(RXCf)  RxD to RxC Low Setup Time 0 0 1,5,9
7 ThRXD(RXCf)  RxD to RxC Low Hold Time 125 60 1,5,9
8 TsSY(RXC) SYNC to RxC High Setup -150 -100 1,9
Time
9 ThSY(RXC) SYNC to RxC High Hold Time 5 5 1,10
10 TsTXC(PC) TxC Low to PCLK High Setup NA NA 2,49
Time
11 TdTXCf(TXD)  TxC Low to TxD Delay 150 85 2,9
12 TdTxCr(TXD)  TxC High to TxD Delay 150 85 2,59
13 TATXD(TRX)  TxD to TRxC Delay 140 80 9
14 TwRTXh RTxC High Width 120 80 6,9
15 TwRTXI TRxC Low Width 120 80 6,9
Notes:

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

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

Both RTxC and SYNC have 30 pf capacitors to ground connected to them.
Synchronization of RxC to PCLK is eliminated in divide by four operation.

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 transmit data rate is 1/4 PCLK.

Applies to the DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock
must have a 50% duty cycle.

9. Units in nanoseconds (ns).

10. Units in TcPc

ook wdN

®© N
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Table 42. Z80230 General Timing Characteristics (Continued)
10 MHz 16 MHz

No. Symbol Parameter Min. Max. Min. Max. Notes
16a TcRTX RTxC Cycle Time 400 244 6,7,9
16b  TxRX(DPLL) DPLL Cycle Time Minimum 50 31 7,8,9
17 TcRTXX Crystal Oscillator Period 100 1000 100 1000 3,9
18 TwTRXh TRxC High Width 120 80 6,9
19 TwTRXI TRxC Low Width 120 80 6,9
20 TeTRX TRxC Cycle Time 400 244 6,7,9
21 TwWEXT DCD or CTS Pulse Width 120 70 9
22 TwSY SYNC Pulse Width 120 70 9
Notes:

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

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

3. Both RTxC and SYNC have 30 pf capacitors to ground connected to them.

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

5. Parameter applies only to FM encoding/decoding.

6. Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing

requirements are identical to case PCLK requirements.
7. The maximum receive or transmit data rate is 1/4 PCLK.
8. Applies to the DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock
must have a 50% duty cycle.
9. Units in nanoseconds (ns).

10. Units in TcPc

Table 43 summarizes the 280230 Read and Write AC characteristics.
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Table 43. Z80230 AC Characteristics
10 MHz 16 MHz
No Symbol Parameter Min. Max. Min. Max Notes
1 TwAS AS Low Width 30 20 8
2 TdDS(AS) DS Rise to AS Fall Delay 10 10 1,8
3 TsCSO(AS) CSO0to AS Rise Setup Time 0 0 1,8
4 ThCSO(AS) CSO0to AS Rise Hold Time 20 15 1,8
5 TsCS1(DS) CS1 to DS Fall Setup Time 50 35 1,8
6 ThCS1(DS) CS1 to DS Rise Hold Time 20 10 1,8
7 TsIA(AS) INTACK to AS Rise Setup Time 10 10 8
8 ThIA(AS) INTACK to AS Rise Hold Time 125 100 8
9 TsRWR(DS) R/W (Read) to DS Fall Setup 50 35 8
Time
10  ThRW(DS) R/W to DS Rise Hold Time 0 0 8
11 TsRWW(DS) R/W (Write) to DS Fall Setup 0 0 8
Time
12 TdAS(DS) AS Rise to DS Fall Delay 20 15 8
13 TwDSI DS Low Width 125 80 8
14 TrC Valid Access Recovery Time 4 4 2,9
15 TsA(AS) Address to AS Rise Setup Time 10 10 1,8
Notes:
1. Parameter does not apply to Interrupt Acknowledge transactions.
2. Parameter applies only between transactions involving the ESCC.
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 ZiLOG ESCC in the daisy chain. TdAAS(DSA) must be
greater than the sum of TdAS(IEO) for the highest priority device in the daisy chain. TsIEI(DSA) for
the ZiLOG ESCC, and TdIEI(IEO) for each device separating them in the daisy chain.
6. Parameter applies only to a ZiLOG ESCC pulling INT Low at the beginning of the Interrupt
Acknowledge transaction.
7. Internal circuitry allows for the reset provided by the Z8 to be recognized as a reset by the Z-ESCC.
All timing references assume 2.0V for a 1 and 0.8V for a logic 0.
8. Units in nanoseconds (ns).
9. Units inTcPc.
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Table 43. Z80230 AC Characteristics

No

10 MHz 16 MHz

Symbol Parameter Min. Max. Min. Max Notes

16

ThA(AS) Address to AS Rise Hold Time 20 10 1,8

17
18
19
20

TsDW(DS)  Write Data to DS Fall Setup Time 10 10
ThDW(DS)  Write Data to DS Rise Hold Time 0 0
TdDS(DA) DS Fall to Data Active Delay 0 0

o © o0 00

TdDSr(DR) DS Rise to Read Data Not Valid 0 0
Delay

21
22
23

24

(o]

TdDSf(DR) DS Fall to Data Active Delay 120 70
TdAS(DR) AS Rise to Read Data Valid Delay 190 110 8

TdDS(DRz) DS Rise to Read Data Float 35 20 3,8
Delay

TdA(DR) Address Required Valid to Read 210 100
Data Valid Delay

25
26

27

28

TdDS(W) DS Fall to Wait Valid Delay 160 60 4,8

TdDSf(REQ) DS Fall to W/REQ Not Valid 160 60 8
Delay

TdDSr(REQ) DS Fall to DTR/REQ Not Valid 4 4 9
Delay

TdAS(INT)  AS Rise to INT Valid Delay 500 175

Notes:

1.
2.
3.

4.
5.

o

Parameter does not apply to Interrupt Acknowledge transactions.

Parameter applies only between transactions involving the ESCC.

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.

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

Parameter is system-dependent. For any ZiLOG ESCC in the daisy chain. TAAS(DSA) must be
greater than the sum of TdAS(IEO) for the highest priority device in the daisy chain. TsIEI(DSA) for
the ZiLOG ESCC, and TdIEI(IEO) for each device separating them in the daisy chain.

Parameter applies only to a ZiLOG ESCC pulling INT Low at the beginning of the Interrupt
Acknowledge transaction.

Internal circuitry allows for the reset provided by the Z8 to be recognized as a reset by the Z-ESCC.
All timing references assume 2.0V for a 1 and 0.8V for a logic 0.

Units in nanoseconds (ns).

Units inTcPc.
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Table 43. Z80230 AC Characteristics
10 MHz 16 MHz
No Symbol Parameter Min. Max. Min. Max Notes
29  TdAS(DSA) AS Rise to DS Fall 225 50 5
(Acknowledge) Hold Time
30  TsDSA DS (Acknowledge) Low Width 125 75 8
31 TdDSA(DR) DS Fall (Acknowledge) to Read 120 70 8
Data Valid Delay
32 TsIEI(DSA) IElto DS Fall (Acknowledge) 80 50 8
Setup time
33  ThIEI(DSA) IEl to DS Rise (Acknowledge) 0 0 8
Hold Time
34 TdIEI(IEO) IEl to IEO Delay 90 45 8
35 TdAS(IEO) AS Rise to IEO Delay 175 80 6
36  TADSA(INT) DS Fall (Acknowledge) to INT 450 200 4,8
Inactive Delay
37  TdDS(ASQ) DS Rise to AS Fall Delay for No 15 10 8
Reset
38  TdASQ(DS) AS Rise to DS Fall Delay for No 15 10 8
Reset
39 TwRES AS and DS Coincident Low for 100 75 8
Reset7
40 TwPCI PCLK Low Width 40 100 26 1000 8
Notes:
1. Parameter does not apply to Interrupt Acknowledge transactions.
2. Parameter applies only between transactions involving the ESCC.
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 ZiLOG ESCC in the daisy chain. TdAAS(DSA) must be
greater than the sum of TAAS(IEO) for the highest priority device in the daisy chain. TsIEI(DSA) for
the ZiLOG ESCC, and TdIEI(IEO) for each device separating them in the daisy chain.
6. Parameter applies only to a ZiLOG ESCC pulling INT Low at the beginning of the Interrupt
Acknowledge transaction.
7. Internal circuitry allows for the reset provided by the Z8 to be recognized as a reset by the Z-ESCC.
All timing references assume 2.0V for a 1 and 0.8V for a logic 0.
8. Units in nanoseconds (ns).
9. Units inTcPc.
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Table 43. Z80230 AC Characteristics
10 MHz 16 MHz
No Symbol Parameter Min. Max. Min. Max Notes
41 TwPCh PCLK High Width 40 1000 26 1000 8
42 TcPc PCLK Cycle Time 100 2000 61 2000 8
43 TrPC PCLK Rise Time 10 5 8
44 TfPC PCLK Fall Time 10 5 8
Notes:

1.
2.
3.

4.
5.

o

Parameter does not apply to Interrupt Acknowledge transactions.

Parameter applies only between transactions involving the ESCC.

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.

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

Parameter is system-dependent. For any ZiLOG ESCC in the daisy chain. TAAS(DSA) must be
greater than the sum of TAAS(IEO) for the highest priority device in the daisy chain. TsIEI(DSA) for
the ZiLOG ESCC, and TdIEI(IEO) for each device separating them in the daisy chain.

Parameter applies only to a ZiLOG ESCC pulling INT Low at the beginning of the Interrupt
Acknowledge transaction.

Internal circuitry allows for the reset provided by the Z8 to be recognized as a reset by the Z-ESCC.
All timing references assume 2.0V for a 1 and 0.8V for a logic 0.

Units in nanoseconds (ns).

Units inTcPc.

Figure 29 illustrates the Z80230 system timing diagram.
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Figure 29. 280230 System Timing Diagram
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Table 44 describes the 280230 system timing parameter details.
Table 44. Z80230 System Timing Table
10 MHz 16 MHz
No. | Symbol Parameter Min. Max. Min. Max. Notes
1 TdRXC(REQ) | RxC High to W/REQ Valid 13 17 13 17 2,5
2 TdRXC(W) RxC High to Wait Inactive 13 19 13 19 1,2,5
3 TdRXC(SY) RxC High to SYNC Valid 9 12 9 12 2,5
4 TdRXC(INT), | RxC High to INT Valid 13 17 13 17 1,2, 4
280230 2 3 2 3
5 TATXC(REQ) | TxC Low to W/REQ Valid 11 14 11 14 3,5
6 TdTXC(W) TxC Low to Wait Inactive 8 14 8 14 1,3,5
7 TdTXC(DRQ) | TxC Low to DTR/REQ Valid 3,5
8 TATXC(INT), | TxC Low to INT Valid 7 9 7 9 1,3, 4
780230 2 3 2 3
9 TASY(INT) SYNC to INT Valid 2 6 2 6 1,5
+2 +3 +2 +3
10 | TAEXT(INT), | DCD or CTS to INT Valid 2 3 3 8 1,4
280230
Notes:

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

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

3. TxC is TRxC or RTxC, whichever is supplying the transmit clock.
4. Units equal to AS.

5. Units equal to TcPc.

285230 AC Characteristics

Figure 30 illustrates the Z85230 Read and Write Timing Diagram. Figure 31 illus-

trates the 285230 Reset Timing Diagram. Figure 32 illustrates the 285230 Inter-

rupt Acknowledge Timing Diagram. Figure 33 illustrates the Z85230 Cycle Timing

Diagram.
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Figure 30. 285230 Read/Write Timing Diagram
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Table 45 describes the 285230 Read and Write AC characteristics details.
Table 45. Z85230 AC Characteristics
8.5 MHz 10 MHz 16 MHz 20 MHz
No | Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Notes
1 TwPCI PCLK Low Width 45 | 1000 40 | 1000 26 | 1000 22 | 1000 | 6
2 TxPCh PCLK High Width 45 | 1000 40 | 1000 26 | 1000 22 | 1000 | 6
3 TfPC PCLK Fall Time 10 10 5 5|6
4 TrPC PCLK Rise Time 10 10 5 5|6
5 TcPc PCLK Cycle Time 118 | 2000 | 100 | 2000 61 | 2000 50 | 2000 | 6
6 TsA Address to WR fall 66 50 35 30 6
Setup Time
7 ThA(WR) Address to WR 0 0 0 0 6
Rise Hold Time
8 TsA(RD) Address to RD Fall 66 50 35 30 6
Setup Time
9 ThA(RD) Address to RD 0 0 0 0 6
Rise Hold Time
10 TslIA(PC) INTACK to PCLK 20 20 15 15 6
Rise Setup Time
11 TslAI(WR) INTACK to WR Fall 140 130 70 65 1,6
Setup Time
12 | ThIA(WR) INTACK to WR 0 0 0 0 6
Rise Hold Time
13 TslAi(RD) INTACK to RD Fall 140 130 70 65 1,6
Setup Time
14 | ThIA(RD) INTACK to RD Rise 0 0 0 0 6
Hold Time
Notes:
1. Parameter does not apply to Interrupt Acknowledge transactions.
2. Parameter applies only between transactions involving the ESCC.
3. Open-drain output, measured with open-drain test load.
4. Parameter is system-dependent. For any ESCC in the daisy chain, TdIAi(RD) must be greater than
the sum of TdPC(IEO) for the highest priority device in the daisy chain. TsIEI(RDA) for the ESCC
and TdIEI(IEO) for each device separating them in the daisy chain.
5. Parameter applies to enhanced Request mode only (WR7’ bit 4=1)
6. Units in nanoseconds.
7. Units in TcPc.
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Table 45. Z85230 AC Characteristics (Continued)
8.5 MHz 10 MHz 16 MHz 20 MHz

No | Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Notes

15 | ThIA(PC) INTACK to PCLK 38 30 15 15 6
Rise Hold Time

16 | TsCEI(WR) | CE Low to WR Fall 0 0 0 0 6
Setup Time

17 | ThCE(WR) CE to WR Rise 0 0 0 0 6
Hold Time

18 | TsCEh(WR) | CE High to WR Fall 58 58 38 25 6
Setup Time

19 | TsCEI(RD) CE Low to RD Fall 0 0 0 0 1,6
Setup Time

20 | ThCE((RD) | CE to RD Rise 0 0 0 0 1,6
Hold Time

21 | TsCEh(RD) | CE High to RD Fall 58 50 30 25 1,6
Setup Time

22 | TwRDI RD Low Width 145 125 70 65 1,6

23 | TdRD(DRA) | RD Fall to Read 0 0 0 0 6
Data Active Delay

24 | TdRDr(DR) | RD Rise to Data 0 0 0 0 6
Not Valid Delay

25 | TdRDI RD Fall to Read 135 120 70 65 | 6
Data Valid Delay

26 | TdRD(DRz) | RD Rise to Read 38 35 30 30 | 6
Data Float Delay

27 | TdA(DR) Addr to Read Data 210 180 100 9 | 6
Valid Delay

28 | TWWRI WR Low Width 145 125 75 65 6

Notes:

1. Parameter does not apply to Interrupt Acknowledge transactions.

2. Parameter applies only between transactions involving the ESCC.

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

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

Parameter applies to enhanced Request mode only (WR7’ bit 4=1)

Units in nanoseconds.

Units in TcPc.

No o
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Table 45. Z85230 AC Characteristics (Continued)
8.5 MHz 10 MHz 16 MHz 20 MHz
No | Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Notes
29 | TAWR(DW) | WR Fall to Write 20 20 20 20 | 6
Data Valid Delay
30 | ThADW(WR) | Write Data to WR 0 0 0 0 6
Rise Hold Time
31 | TAWR(W) WR Fall to Wait 168 100 50 50 | 3,6
Valid Delay
32 | TdRD(W) RD Fall to Wait 168 100 50 50 | 3,6
Valid Delay
33 | TAWRf(REQ) | WR Fall to W/REQ 168 100 50 50 | 6
not Valid Delay
34 | TdRDf(REQ) | RD Fall to WR/ 168 100 50 50 | 5,6
REQ Not Valid
Delay
35a | TAWRr(REQ | WR Fall to DTR/ 4 4 4 4|7
) REQ Not Valid
35b | TAWRr(REQ | WR Fall to DTR/ 168 100 50 50 | 5,6
) REQ Not Valid
36 | TdRDr(REQ) | RD Rise to DTR/ NA NA NA NA | 6
REQ Not Valid
Delay
37 | TdPC(INT) PCLK Fall to INT 500 320 175 160 | 6
Valid Delay
38 | TdIAi(RD) INTACK to RD Fall 145 90 50 45 4,6
(ACK) Delay
39 | TWRDA RD (Acknowledge) | 145 125 75 65 6
Width
Notes:
1. Parameter does not apply to Interrupt Acknowledge transactions.
2. Parameter applies only between transactions involving the ESCC.
3. Open-drain output, measured with open-drain test load.
4. Parameter is system-dependent. For any ESCC in the daisy chain, TdIAi(RD) must be greater than
the sum of TdPC(IEO) for the highest priority device in the daisy chain. TsIEI(RDA) for the ESCC
and TdIEI(IEO) for each device separating them in the daisy chain.
5. Parameter applies to enhanced Request mode only (WR7’ bit 4=1)
6. Units in nanoseconds.
7. Units in TcPc.
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Table 45. Z85230 AC Characteristics (Continued)
8.5 MHz 10 MHz 16 MHz 20 MHz
No | Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Notes
40 | TdRDA(DR) | RD Fall (ACK) to 135 120 70 60 6
Read Data Valid
Delay
41 TsIEI(RDA) IEl to RD Fall 95 95 50 45 6
(ACK) Setup Time
42 | ThIEI(RDA) | IElto RD Rise 0 0 0 0 6
(Ack) Hold Time
43 | TdIEI(IEO) IEl to IEO Delay 95 90 45 40 | 6
Time
44 TdPC(IEO) PCLK Rise to IEO 195 175 80 80 | 6
Delay
45 | TdRDA(INT) | RD Fallto INT 480 320 200 180 | 3,6
Inactive Delay
46 | TdRD(WRQ) | RD Rise to WR Fall 15 15 10 10 6
Delay for No Reset
47 | TAWRQ(RD) | WR Rise to RD Fall 15 15 10 10 6
Delay for No Reset®
48 | TwRES WR and RD Low for | 145 100 75 65 6
Reset
49 Trc Valid Access 4 4 4 4 2,7
Recovery Time
Notes:
1. Parameter does not apply to Interrupt Acknowledge transactions.
2. Parameter applies only between transactions involving the ESCC.
3. Open-drain output, measured with open-drain test load.
4. Parameter is system-dependent. For any ESCC in the daisy chain, TdIAi(RD) must be greater than
the sum of TdPC(IEO) for the highest priority device in the daisy chain. TsIEI(RDA) for the ESCC
and TdIEI(IEO) for each device separating them in the daisy chain.
5. Parameter applies to enhanced Request mode only (WR7’ bit 4=1)
6. Units in nanoseconds.
7. Units in TcPc.

Figure 34 illustrates the Z85230 General Timing Diagram
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Table 46 describes the 285230 general timing characteristics details. Table 47
describes the 285230 Read/Write Timing characteristics details.
Table 46. Z85230 General Timing Table
8.5 MHz 10 MHz 16 MHz 20 MHz
No | Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Notes
1 TdPC(REQ) PCLK to W/REQ 250 200 80 70 | 9
Valid
2 TdPC(W) PCLK to Wait 350 300 180 170 | 9
Inactive
3 TsRXC(PC) RxC to PCLK NA NA NA NA 1,4,9
Setup Time
4 TsRXD(RXCr) | RxD to RXC 0 0 0 019
Setup Time
5 ThRXD(RxCr) | RxD to RXC Hold 150 125 50 45 1,9
Time
6 TsRXD(RXCf) | RxD to RXC 0 0 0 0 1,59
Setup Time
7 ThRXD(RXCf) | RXD to RXC Hold 150 125 50 45 1,59
Time
8 TsSY(RXC) SYNC to RXC —200 -150 -100 -90 1,9
Setup Time
9 ThSY(RXC) SYNC to RXC 5 5 5 5 1,10
Hold Time
10 TSTXC(PC) TxC to PCLK NA NA NA NA
Setup Time24
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 30pF capacitors to ground connected to them.
4. Synchronization of RxC to PCLK is eliminated in divide by four operation.
5. Parameter applies only to FM encoding/decoding.
6. Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing requirements are

identical to case PCLK requirements.

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

8. Applies to the DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock must have a
50% duty cycle.

9. Units in nanoseconds.

10. Units in TcPc.

~
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Table 46. Z85230 General Timing Table (Continued)
8.5 MHz 10 MHz 16 MHz 20 MHz
No | Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Notes
11 TATXCf(TXD) | TxC to TxD Delay 190 150 80 70 | 2,9
12 TdTxCr(TXD) | TxC to TxD Delay 190 150 80 70 | 2,5,9
13 TATXD(TRX) | TxD to TRxC 200 140 80 70 | 9
Delay
14 TwRTXh RTxC High Width 130 120 80 70 6,9
15 TWRTXI RTxC Low Width 130 120 80 70 6,9
16a | TcRTX RTxC Cycle Time 472 400 244 200 6,7,9
16b | TxRX(DPLL) DPLL Cycle Time 50 50 31 31 7.8,9
Min.
17 TcRTXX Crystal Osc. 125 | 1000 100 | 1000 61 | 1000 61 | 1000 | 3,9
Period
18 TwRTXh TRxC High Width 130 120 80 70 59
19 TwTRXI TRxC Low Width 130 120 80 70 6,9
20 TcTRX TRxC Cycle Time 472 400 244 200 6,7,9
21 TWEXT DCD or CTS 200 120 70 60 9
Pulse Width
22 TwSY SYNC Pulse 200 120 70 60 9
Width
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 30pF capacitors to ground connected to them.
4. Synchronization of RxC to PCLK is eliminated in divide by four operation.
5. Parameter applies only to FM encoding/decoding.
6. Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing requirements are
identical to case PCLK requirements.
7. The maximum receive or transmit data rate is 1/4 PCLK.
8. Applies to the DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock must have a
50% duty cycle.
9. Units in nanoseconds.

10. Units in TcPc.

Figure 35 illustrates the Z85230 System Timing Diagram. Table 47 describes the

785230 System Timing Characteristics.
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Table 47. 785230 System Timing Characteristics
8.5 MHz 10 MHz 16 MHz 20 MHZ

No | Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Notes

1 TdRXC(REQ) | RxC to WREQ 13 17 13 17 13 17 13 18 2,4
Valid

2 TARXC(W) RxC to Wait 13 17 13 17 13 17 13 18 1,2, 4
Inactive

3 TARXC(SY) RxC to SYNC 4 7 4 7 4 7 4 8 2,4
Valid?

4 TARXC(INT) | RxC to INT Valid 15 | 21 15 | 21 15 | 21 15 22 1,2, 4

5 TdTXC(REQ) | TxC to W/REQ 8 1 8 11 8 11 8 12 3,4
Valid

6 TATXC(W) TxC to Wait Inactive | 8 14 8 14 8 14 8 15 1,34

7 TdTXC(DRQ) | TxC to DTR/REQ 7 10 7 10 7 10 7 11 3,4
Valid

8 TATXC(INT) TxC to INT Valid 9 13 9 13 9 13 9 14 1,3,4

9 TsSY(INT) SYNC to INT Valid | 2 6 2 6 2 6 2 7 1,4

10 | TAEXT(INT) DCD or CTSto INT | 3 8 3 8 3 8 3 9 1,4
Valid

Notes:

1. Open-drain output, measured with open-drain test load.
2. RxC is RTxC or TRxC, whichever is supplying the receive clock.
3. TxC is TRxC or RTxC, whichever is supplying the transmit clock.

4. Units in TcPc.

Z280230/Z285230 Errata

The current revision of ZILOG’s ESCC has six known bugs. This section identifies
these bugs and provides workarounds.

IUS Problem Description

The IUS problem occurs under the following conditions:

PQNNERRN2_1102

SDLC 10x19 Status FIFO is enabled

Interrupts on Receive Special Conditions Only

72N2°RN/72622N Errata
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This mode is intended for an application where received characters are read by a
DMA controller. End of Frame (EOF) is treated differently from other special con-
ditions (for example, parity error, overrun error and CRC error).

When EOF is detected, the following conditions occur:

® A Receive Character Available (RCA) interrupt is generated, rather than the
Special Conditions interrupt, as in other operating modes.

® The data FIFO is not locked, as in other operating modes, and is known as the
Anti-Lock feature.

This feature allows the processor to service the EOF interrupt with more latency.
Immediate attention from the processor is not necessary because the data FIFO
is not locked. Incoming data can still be delivered to the Receive FIFO and not get
lost. It also allows for operation with no servicing of the interrupt.

When the EOF interrupt (RCA interrupt) is serviced, the processor must use the
Reset Highest IUS command to clear the EOF.

If an EOF interrupt occurs when another lower priority interrupt is enabled (for
example, Ext/Status interrupt is being serviced) the Reset Highest TUS command
issued by the lower priority interrupt service routine (to clear out the pending inter-
rupt) can accidentally clear the pending EOF interrupt.

The rReset Highest 1US command clears the IP bit related to the EOF (in this
mode, the RCA IP bit) regardless of the priorities of the pending interrupts. This
action causes errors under the following circumstances:

® Another ESCC interrupt is being serviced (for example, an Ext/Status interrupt
for Transmitter Underrun in Full Duplex operation)

® The DMA reads a byte marked with EOF. The corresponding IP bit is set to 1
and the INT line goes Low (highest priority interrupt in the daisy chain).

® The processor does not acknowledge this interrupt because it is servicing
another interrupt.

® The processor finishes servicing the other interrupt and uses the rReset
Highest IUS command.

® The IP bit reset corresponding to the EOF, and the EOF interrupt is lost.

IUS Problem Solutions

The following methods can be used to work around the previously described prob-
lems.

® Alternate Operating Mode—A similar operating mode can be used to achieve
the same functionality with minimum code modifications. The ESCC must

PQNNERRN2_1102 72N2°RN/72622N Errata
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operate in Receive Interrupts on First Character and Special Condition,
instead of Receive Interrupt on Special Condition Only.

In this mode, the Anti-Lock feature is not enabled. The FIFO islocked after the last
character of aframe has been transferred, and the interrupt condition does not
disappear until after an Error Reset command isissued to the ESCC. NO Reset
Highest TUS command can clear any |P bit.

® Daisy Chain— This workaround uses the following two conditions:

— The EOF interrupt is the highest priority interrupt if only one channel is
used.

— Channel A is the only channel issuing interrupts.
If both conditions are satisfied, allowing nested interrupts can solve the problem.

The processor servicing an interrupt on the daisy chain must be interruptible again
from another interrupt of higher priority on that same daisy chain.

® RRY7 Register-This workaround is applicable if the EOF interrupt is used only
to notify another part of the software that there has been another frame
received:

— Read RRY7 after issuing the Reset TUS command.

— Check bit 6 of RR7. This bit, when set, indicates that the SDLC frame
FIFO contains a valid frame. Although one interrupt might have been lost
(IP reset) by the Reset TUS command, bit 6 of RR7 always indicates that at
least one frame is available in the frame FIFO. If bit 6 of RR7 is 1, notify
the concerned part of the software that at least one frame is available in
the frame FIFO.

When the SDLC FIFO is enabled and Receive Interrupts on Special Conditions
Only is selected, software checks that there is a Receive Character Available
interrupt, which is generated by DMA reading an EOF character, and before issu-
ing the Reset Highest 1US command. Otherwise, the EOF interrupt conditions
are cleared by that command.

Figure 36 illustrates the procedure for resetting highest IUS.
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Resetting highest IUS from lower priority interrupt clears the EOF (RCA) interrupt.

Figure 36. Resetting Highest IUS from Lower Priority

RTS Problem Description

PQNNERRN2_1102

The ESCC (Z280230/Z85230) contains a functional problem in Automatic RTS
Deactivation (see Figure 37).

This mode is intended for SDLC applications where the RTS signal from the
ESCC is used to enable a line driver in multi-drop line communications.

Before the frame transmission, RTS is asserted by an Activate RTS command
(ER5 bit1 equals 0).

After the last data bit of a frame is sent, a Transmit Underrun interrupt is
requested, A Deactivate RTS command is issued (WR5 bit 1 equals 1) to deacti-
vate the RTS signal for turning off the line driver after the multiple-frame packet is
sent.

On the SCC, the processor must monitor the data line to ensure that the frame
has been sent before it issues the beactivate RTS command.

On the ESCC, RTS can be programmed to deactivate automatically after the
frame is sent. If the following sequence is performed, additional monitoring is not
required:

1. Enable Automatic RTS Deactivation (WR7’ bit 2 equals 1).

72N2°RN/72622N Errata
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Issue a Deactivate RTS command in the Transmit Underrun interrupt service
routine. The RTS signal deactivates automatically after the closing flag

disappears.

The Automatic RTS Deactivation command works for a single frame and for
two consecutive frames back-to-back. This command does not work with more

than two back-to-back frames.

In the latter condition, if the beactivate RTS command is issued at the beginning
of the Transmit Underrun interrupt service routine. RTS is deactivated after the
CRC is gone, but before the closing flag is sent. The final frame is not concluded,

and is corrupted.

RTS Problem Solutions

A workaround for the RTS problem is not to send back-to-back frames. Idle time is

inserted between frames.

There is, however, a limitation to this workaround in that the system throughput is

reduced by the idle time inserted between the frames.

Figure 37 illustrates Automatic RTS Deactivation.

I . ) » Framen -
rame n- "
RTS < T
TxD Flag [Frame n-1 CRC | Flag| Frame n| CRC | Flag
RTS deactivates correctI?/ (after the closing flag)
if only one back-to-back frame is sent.

Frame n

Frame n-1 g
RTS”“< it

RTS must deactivate
after the last closing
flag is gone.

TxD Flag [Frame n-{ CRC | Flag| Frame n| CRC

Flag

RTS deactivates too soon, after the CRC, but before the closing

flag if more than two back-to-back frames are sent.

Figure 37. Automatic RTS Deactivation

Automatic TxD Forced High Problem Description

If WR10 is programmed with bits 6 and 5 equal to 01 (NRZI), bit 3 equals 1 (Mark
Idle) and WRA4 bits 5 and 4 equal 10 (SDLC), the TxD pin is forced High after

PQNNERRN2_1102
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detecting the last bit of the closing flag at the falling edge of TxC. This feature
does not work if back-to-back frames are sent. The TxD output is automatically
forced High for eight bit-times and the first byte of the second frame is corrupted.
In a multiple-frame transmission, a zero (0) bit is inserted before the opening flag
of the second frame.

Automatic TxD Forced High Problem Solutions

Send back-to-back frames in FLAG IDLE mode, because the Automatic TxD
Forced High feature creates problems only if all the following conditions are true:

® Back-to-back frame transmission
* NRZI
®* Mark Idle

Setting the system in Flag Idle mode (WR10 bit 3 equals 0) in frame transmission
allows back-to-back frames to be sent without any data corruption.

SDLC FIFO Overflow Problem Description

In SDLC mode, bit 7 of RR7 (FIFO Overflow status bit) is set if an 11th frame ends
while the FIFO is full (that is, 10 frames have accumulated in the Status FIFO and
have not yet been read by the processor). Under this circumstance, the status
FIFO is locked and no data can be written to the Status FIFO until bit 7 of RR7 is
reset.

If the ESCC is set up in ANTI-LOCK mode (that is, the SDKC FIFO is used when
Receive Interrupts on Special Condition Only is enabled, the only method of reset
ting bit 7 of RR7(the FIFO Overflow bit) is to reset and set WR15 bit 2 (SDLC
FIFO Enable Bit). This action causes the SDLC FIFO to reset and all the SDLC
frame information is lost.

With no Anti-Lock feature, the FIFO Overflow status bit is reset if the SDLC FIFO
is read.

If the ESCC is in NRZI and Mark Idle in back-to-back frame transmission, one the
FIFO Overflow bit RR7 bit 7) is set, the only method of resetting the status is to
reset and set WR15 bit 2. This action causes the SDLC FIFO to reset and the
unprocessed frame information stored in the SDLC FIFO is lost.

SDLC FIFO Overflow Problem Solutions

Do not use Receive Interrupts on Special Conditions Only and Mark Idle if there is
a possibility of Status FIFO Overflow.
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Default RRO Value Problem Description

RR7 bit 7, the Break/Abort status bit, does not always clear after reset.

Default RR0O Value Problem Solution

Ignore the first bit 7 value read from RRO after reset.

Default RR10 Value Problem Description

RR10 bit 6, the Two clock Missing bit, is sometimes erroneously set to indicate
that the DPLL detects a clock edge in two successive tries after hardware reset.

Default RR10 Value Problem Solution

Ignore the first bit 7 value read from RR10 after reset.

CRC Problem Description

The CRC can not be interpreted from the Receive FIFO when one or two residue
bits are sent. The CRC value is received and checked correctly but is not loaded
to the Receive FIFO. The two types of CRC problem are described as:

® Two Residue bits (Residue code is 000)

The last three bytes of the Receive FIFO read:

D7 D6 D5 D4 D3 D2 D1 DO
C5 C4 C3 Cc2 C1 Co D9 D8
C15 C14 C13 C12 c1 C10 C9 C8

Bits 6 and 7 of the CRC are lost.
® One Residue Bit (Residue code is 111)
The last three bytes of the Receive FIFO read:

D7 D6 D5 D4 D3 D2 D1 DO
C6 C5 C4 C3 C2 C1 Co D8
C15 C14 C13 C12 c1 C10 C9 C8

Bit 7 of the CRC is lost.

The CRC is received and loaded into the Receive FIFO in other situations (that is,
the 0, 3, 4, 5, 6, and 7 residue bits).
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The Residue code, RR1 bits 3, 2, and 1, is reported independently of the number
of residue bits sent.

CRC Problem Solution

Ignore the CRC value read from the Receive FIFO if one or two residue bits are
sent.
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Package Information
20 1 T—E—T
v N o N o N o N o N e N e N e e N e o o o o o o o o o |
fe—eA—sm
- b | SYMBOL
N MIN | MAX | MIN | MAX
O A1 0.51 | 081 | .020 | .032
| |—+—+‘A2 A2 3.25 | 343 | .128 | .135
B 0.38 | 053 | .015 | .021
‘ ‘ —A1
LS S L g ol l< B B1 1.02 | 152 |.040 |.060
c 0.23 | 038 | .009 |.015
D 52.07 | 62.68 | 2.050 | 2.070
E 165.24 | 16,75 | .600 | .620
E1 13.69 | 14.22 | 636 | .560
2.54 TYP 100 TYP
eA 15.49 | 16.51 | .610 | .650
L 3.18 | 381 |.125 | .150
Q1 152 [ 1.91 | .060 | .075
s 152 | 2.29 | .060 | .090

PQNNERRN2_1102

Controlling Dimensions: Inch

Figure 38. 40-Pin DIP Package Diagram
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1026/.020 3
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1.219/1.067 T 00
.048/.042 0.51/0.36
& E ¥ .620/.014 D? %E
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045/.025
NOTES:
1. CONTROLLING DIMENSIONS: INCH
2. LEADS ARE COPLANAR WITHIN .004 INCH
3. DIMENSION: MM MILLIMETER INCH
—INCH SYMBOL
MIN MAX MIN MAX
A 4.27 4.57 .168 .180
A1 2.67 2.92 .105 .115
D/E 17.40 17.65 .685 .695
D1/E1 16.51 16.66 .650 .656
D2 15.24 16.00 .600 .630
1.27 TYP. .0650 TYP.

Figure 39. 44-Pin PLCC Package Diagram
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Ordering Information

285230

8 MHz

Z8523008PSC
Z8523008VSC
Z8523008PEC
Z8523008VEC

280230

10 MHz
Z8023010PSC
Z8023010VSC

Package Definitions

Package

Z285230/Z280230

Enhanced Serial Communications Controller

10 MHz

Z8523010PSC
Z8523010VSC
Z8523010PEC
Z8523010VEC

16 MHz
Z8023016PSC
Z8023016VSC

P = Plastic DIP (PDIP)
V = Plastic LCC (PLCC)

Temperature

E =-40°C to +100°C
S =0°C to +70°C

Speed

8 =8.0 MHz
10=10.0 MHz

PQNNERRN2_1102

16 = 16.384 MHz
20 =20.0 MHz

Environmental Flow

C = Plastic Standard

16 MHz

Z8523016PSC
Z8523016VSC
Z8523016PEC
Z8523016VEC
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20 MHz
Z8523020PSC
Z8523020VSC
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Part Number Description

PQNNERRN2_1102

The ZiLOG part numbers consist of a number of components.

Part number 280230 16 P S C, a 280230, 16 MHz, PDIP, 0°C to +70°C, Plastic
Standard Flow, is made up of the codes summarized as follows:

z ZiLOG prefix

80230 Product Number

16 Speed

P Package

S Temperature

C Environmental Flow

28023016 PSC is a 280230, 16 MHz, PDIP, 0° to +70°C, Plastic Standard Flow

\; Environmental Flow

Temperature
Package
Speed
Product Number
ZiLOG Prefix
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